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TEXHOJOIrui

ABTOMaTH4YECKOE U HHTC/VICKTYAJIBbHOEC YIIPABJCHUEC TEXHUYCCKUMHU CUCTEMaMU

Heab AMCHUNIMHBI:
- U3y4YCHHE OOIUX MPUHIIMIIOB TOCTPOCHUS CUCTEM YIIPABIICHUS TEXHUYECKUMU O0HEKTaAMU;
- IOJTyYeHUe MPAKTUYECKUX HABBIKOB CO3/IaHUSI PETYJISATOPOB PA3IUYHBIX TUIIOB;

- U3y4eHHUe OOIIMX MPUHIIMIIOB MOCTPOCHHS HHTEJUIEKTYAIBHOTO IPOTPAMMHOT0 00eCIieYeHUs 1
MOJIyYeHUE HABBIKOB IMPAKTUYECKOTO MPUMEHEHHUS TEXHOJIOTUH HCKYCCTBEHHOT'O WHTEIJIEKTa
(M) npu co3qaHuM CIOKHBIX MPOTPAMMHBIX KOMILIIEKCOB.

3agauu AMCHHUIINHBIL:
- U3y4Y€HHUE OCHOBHBIX MPUHIIUIIOB CO3JIaHUS PETYIISITOPOB;
- OCBOEHHE METO/IOB aHAJIM3a U CUHTE3a CUCTEM YIPABJICHHUS;

- HW3y4yeHUE TEeXHOJIOTUH LU(]poBOi 00padOTKM CHUTHAIOB W CO3JAHHS IUPPOBBIX CUCTEM
yIpaBICHUS;

- MOJTyY€HNE HAaBBIKOB PEIICHUS TUITOBBIX 3a7a4 M3 00JJACTH aBTOMATUYECKOTO PETYITUPOBAHUS U
VIPaBJICHUS C WCIOIH30BAHUEM COBPEMEHHBIX METOOB MPOTPAMMHOIO YIPABJICHHS, a TakKe
OCBOCHHE CHCTEM MOJICTTUPOBAHUS B 00JIACTH YIPABIISIONICH aBTOMATHKU;

- U3y4eHHue OOUIMX MPUHIIUIIOB TOCTPOEHUSI KOMIMIISTOPOB;

- N3y4YE€HHE OCHOBHBIX METOJIOB U aJITOPUTMOB JIEKCUUYECKOTO M CHHTAKCHYECKOI0 aHalln3a;
- pa3paboTKa MHTEPIIPEeTaTopa A3bIKa BEICOKOTO YPOBHSL.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO TUCHHUIINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- OCHOBHBIC ITPUHIUIIBI CO3JJaHUSA CUCTEM YIIPABJIICHHUA TCXHUYCCKUMUA O6L€KTaMI/I;

- TCOPETUYCCKUE OCHOBBI OCHOBHBLIX METOJJ0B NCKYCCTBCHHOI'O MHTCJIJICKTA,

- 0a30BEIC MPUHIUIIBI CO3JaHUS UHTCIIJICKTYAJIbHBIX CUCTCM.

yMeThb:



- IPUMEHSTH IPUEMBbI U METO/IbI aHAIM3a U CHUHTE3a YIPABJISIOUIMX CUCTEM B CBOEH MPaKTUUECKOM
JeSATEIbHOCTH;

- CO3/1aBaTh MPOTPaMMHBIE KOMIIOHEHTBI, MOJICIH U IPUIIOKEHUS IS PealI3allii YIIPaBIISIOIIUX
CHCTEM;

- 000CHOBAHHO BBI6I/IpaTB HaubOoee noAXOJAIIEC THIIBI MOI[CJ'ICI71 PETYJATOPOB U CHUCTEM
YIIpaBJICHUA AT pa3pa6aTbIBaeMBIX CHCTEM,

- IPUMEHATH IPUEMBI U METOABI TexHOsIoruu M B cBOEH ITPaKTUYECKON NEATEIbHOCTH, a TAKXKE
UMeETh 0a30BbIE HABBIKM ITPOrpaMMUpOBaHUsl Ha si3bike [Iposor.

BJIAJ1€Th:

- MGTOHOHOFHCﬁ N HaBbIKaMM PCIICHHA HAYYHBIX M IMPAKTUYCCKUX 3a4a4 C HUCIOJIb30BAHUCM
TEXHOJIOTUI aBTOMAaTHYECKOI'0 pEeryjivupoBaHusa U YIIPABJICHUAA,

- METOJaMU IIPOCKTUPOBAHMS CIIOKHBIX CUCTEM;
- OCHOBaMH IIporpaMMUpoOBaHus Ha sA3bIke [Ipoior;

- MCTOJaMH aHAJIN3a NUCKYCCTBCHHBIX S3BIKOB.

TeMbl U pa3jeiibl Kypca:
1. Beeneunue.

Hctokn  aBTOMarumyeckoro  ympamineHus. Perynsatopel.  CuCTeMbl  aBTOMaTHY€CKOTO
peryJaupoBaHus U CUCTEMbI aBTOMATHYECKOTO YIIPABIICHUS.

2. OCHOBHBIC OHATHUS U OIIpCACIICHUA.

CTpyKTypsl M BHIbBl CUCTEMBI YIpaBICHHA. ANANTUBHBIE W HWHTEIUIEKTYaJIbHBIE CUCTEMBI
ynpasieHus. POOOTEI.

3. [lepenatounas GyHKIUS 3BEHA.

[TpeobpazoBanue Jlamnaca. Buasl curnanos u Bo3neicTBuil. Tumosslie Bo3aeiicTus. [lepexoaHbie
¢byukun. TunoBsie 3BeHbsI. OUIBTPHI.

4. CtpyktypHble cxembl CAP.

Pa3oMKkHYTBIE M 3aMKHYThle cHCTeMBbl YynpaBieHus. llepenaTtounble (YHKIMM THIIOBOH
OJIHOKOHTYPHOM CHCTEMBI.

Curnanenbie Tpadsl. ['padoBeiii MeTon anammza cucteM. [Ipsimoe pemenne rpada (TpaBuiio
Meiicona).

5. AHanmu3 yCTOMYMBOCTH.
ACHUMIITOTHYECKASI YCTOMYUBOCTh. Y CTOMYHUBOCTH 3BE€HA TI0 BXOIY.

Anrebpanueckue kputrepuu. Kpurepun ycroitunBoctu Ctomonsl, I'ypBuima, Payca, JIbenapa-
[MIunapa.

Yacrorusle kputepuu. Kpurepuit Muxaiinosa, HalikBucra.



6. O1ieHKa KauecTBa ynpaBJIeHUs.

[TpsiMble 1 HHTErpasIbHBIC TIOKa3aTenu KayecTBa. OMMOKY yIIpaBIeHUS U MIEpEeperyIHpOBaHuUE.
7. CUHTE3 CUCTEM YIIPABJICHUA.

[T /1-perynaropsl. YrpaBisgeMocTs U Ha0MoaeMocTb. ONTUMANbHBIE CUCTEMBI YITPABIICHHUS.
8. Onrcanve MHOIOMEPHBIX 3JIEMEHTOB.

Onucanne "Bxona-Beixon". duddepennuanpasie ypaBHeHUs1 coctossHus. Crioco0 omucaHus B
MEPEMEHHBIX COCTOSTHUSI.

9. PobacTHbIE CUCTEMBI YIIPABICHMUS.

CucreMsl ¢ HeompeaeneHHbIMU TapameTpamu. Cunres podactHbix cucteM ¢ [T ]]-perynaropamu.
CucreMbl ¢ BHyTPEHHEH MOJIENBIO.

10. LudpoBbie cCHCTEMBI yIIpaBICHHUS.

JIuCKpeTHbIE CHUCTEMBl YIpaBlICHHUA. z-TipeoOpa3oBaHue. JIMHEHHbIE HMITYIbCHBIE CHUCTEMBI
yrpaBieHUs. AMIUIUTYIHO-UMITYJIbCHBIE CHCTEMBI. Y CTOHYMBOCTh HUMITYJIbCHBIX CHCTEM.
[{udpoBbie peryasTopsl.

11. IludpoBas 00pabOTKa CUTHAIIOB.

[ludpo-ananoroBsie M aHajIoOro-muQpoBbIe MpeoOdpazoBaTeNd. ATANTUBHBIE KBAHTOBATEIH.
Henbra-monyisauus. OuibTpsl.

12. MUKpPOKOHTPOJIEPHI.

ApPXUTEKTYpbl MUKPOKOHTPOJIIIEPOB. OCHOBHBIE IPUHILIUIIBI MUKPOKOHTPOJUIEPHOTO YIIPABICHHUSL.
13. HTemeKTyanbHble CUCTEMBI YIIPABIICHUS.

Heuerkoe ynpasnenue. HelipoHHBIE ceTH. YIIpaBlIeHHE, OCHOBaHHOE HAa 3HAHUSX.

14. TIpunoxeHus: TEXHOJIOTUN UCKYCCTBEHHOTO MHTEJUIEKTA.

HckyccTBEHHBIE HEPOHHBIE CETH.

HckyccTBenHble HelpoHHblE ceTu. HelpouHTemiekT. buosiorndyeckue HEMPOHHBIE CETH.
®opmanbHas Monenb HeWpona. Knaccuduxanus HC. Ilepcentpon PosenOnarra. Ilpuniun
pabotrel U opranmzaiusa. OOyuenue mnepcentpoHa. dopmanbHOE ONHUCAHHWE TEPCENTPOHA.
Teopema 00 00yueHuu nepcentpoHa. MHOrociolHble HeWMpoHHBIE ceTH. [locTaHoBKa 3amauu
ONTUMM3ALMHU IPU 00y4eHUH HEWPOHHOH ceTh. OOyueHne MeTo10M 00paTHOIO pacpoCTPaHEHUS
omnbok. Pemenne 3anaun "Uckmouatoniero MJIN". Tunbl 00ydenus HeiipoceTn. ApXUTEKTypa
cBs3eil. 3amaum juid HeWpoHHbIX cered. IIpumepsl npunoxenuil. KoHkypeHTHoe oOydeHue.
Anroputm "Ilobenutens 3abupaer Bce" mua pemeHus 3amaun  kiaccupukanuu. Kapra
camoopranuzanun Koxonena. 3Be3anl I'poccOepra. Mogeny Xondunga. Cetu ¢ oOpaTHBIMU
cBsi3aMu. CrinHoBble cTekina. [IpaBuno Xe66a. [Ipobiiema n0xkHBIX 00pa3zoB. OpToroHanu3amms.
Heiiponunamuka B Mmozenu Xondwiga. [Ipasuno o6ydenus Xe66a. O600meHust 1 TpUMEHEHUS
moaenu Xondpuina. Monudpukanuu npasuia Xe66a. ANroputMsl pazoOydeHHs (3a0bIBaHUS).
/IByHanpaBieHHas ~ accollMaTHBHAs  NaMATb. JleTepMUHHMpOBaHHass M  BEPOSTHOCTHAs
HEUPOAMHAMUKA.



['eHeTHnYecKue aNnropuTMbl M T€HETHYECKOE POrpaMMHUpPOBaHUE.

Omnpenenenus u tepmunonorus. Onepatopsl ['A. Cenekuus, ckpemuBanue, MyTanuu. Beibop
poautenbckoi mapel. Anroputm pabotel 'A. ['A B peleHuu 3aad MHOronapameTpuyecKon
ontuMmuzanuu. KonuuecTBeHHbIe OLIEHKM mnapamerpoB ['A. Bausaue mnapamerpoB I'A Ha
s dexTuBHOCTS TOMcKa. OmepaTopsl KpoccoBepa U MyTaluu. BbIOOp poOIUTENbCKOM Maphl.
Mexanusm otoopa. [Ipumeps! pemenust 3agad Mmerogamu ['A. Orpanudenus ['A.

TecroBbie 3agaun. Metoasl kogupoBku xpomocoM. Ko I'pes. Henoctatku I'A.

['eneTnueckoe nmporpaMMHpPOBaHUE.

9BOHIOLII/IOHHOG MOACIIUPOBAHUC.

MeTtono50rus 3BONIOIMOHHOr0 MoaenupoBanus (OM). Onpenenenus u TepMuHosiorus. Mecto
OM B cuctemMax UCKYCCTBEHHOTO MHTeIeKTa. [Ipecka3anne u MHAYKTUBHBIN BbIBOA. Perenue
3aJlaud UHAYKTUBHOTO BbIBOJIa MeTo oM OM. DakTopsl 3BooLUN. O pa3MEpHOCTH pelaeMbIX
3anau. PasmHoxenne B OM. HacnenoBaHue Npu3HAaKkoB U MyTallud. MeTo10J10THYeCKUEe OCHOBBI
OM. Peanusanus MamuH BbIBoJIa. MaTeMaTHuecKast MOJIe/Ib MAllIMHbI BbIBOJIa. ABTOMATHBIN I'a3.
OKCIIepUMEHTHI M0 MPEACKA3aHUI0 MOCIEI0BaTEIbHOCTEH M pelleHne 3aau KiaacCu(UuKaum.
BzaumopeiicTByromie  aBTOoMartel. ['eomeTpusi CceTH  B3aMMOJCHCTBYIOIIMX  aBTOMATOB.
ABTOMaTHBIN ra3 U HeHpoHHbIE ceTH. CXOIUMOCTh U YCTOWYMBOCTh BOJIIOLMOHHOIO MpoLecca.
[TapameTpuueckas 1 cTpyKTypHas onTuMu3zanus. Mcrnons3oBanue DM B pelieHMH TEXHUYECKHX
3a1ad.

Cucremsbl pe€UYCBOro O6I_I_IeHI/I$I.

PacnioznaBanne tekcra. Teopusi dopmanbHbix s3bikoB. OK-I'pammaruxu. IlpencraBnenue
aKyCTMUYeCKOro curtajia. @opMupoBaHUE W BOCHPUSTHE peud uyernoBeKOM. CHCTEMbl CHUHTE3a
peun. KnunnupoBanHast peub. CHCTEMBI pACIO3HABAHMSI pPEUU. AHANIM3ATOPbl PEUYEBBIX
coobmenuii. Pacno3naBanue amnogponoB. @OpMaHTHBIN aHATN3aTOP PEYEBBIX COOOIIEHUH.

HpOFpaMMI/IpOBaHI/Ie Aualiora. Cucremsbl BBOJa-BbIBOJa pequoﬁ I/IHq)OpMaI_II/II/I.

Mopenu noBeneHus.

ABtomaTHble Mozenu. CTOXaCTHMUECKHE aBTOMAaThl B CTAallMOHAPHBIX cperax. ABTOMAaThl ¢
JUHENHON TaKTUKOH. ABTOMATbl C IEPEMEHHON CTpyKTypoil. POpMHpOBaHME M YracaHue
ycinoBHoro peduekca. Crnoxsbsle pedraexcsl. Wrpel aBromaroB. KosekTHMBHOE mHOBeIeHHE
aBTOMaToOB. 3ajgadya Maiixwina (3amaya o nenu crpenkoB). Panr peduexkcun. OpHoponHBIE
cTpyKTyphl. Ponesoe nosencHue.

MaimrHHOE TBOPYECTBO.

Mammunanoe TBopuectBo U M. OGmas cTpykrypa TBOpueckoro mporecca. [lepmyranronHbie
MeToabl. My3bika. JKuBomnuch u xynoxectBeHHas rpaduka. Jluteparypa. [1oa3us. [lepecranoBkwu.
[[Tabnonst ¢opm u mnoactaHoBku. CeMaHTUYECKHE CETH MW  acCCOIMAIlMd B  TIOI3HH.
[TepecTtanoBounbie MeTobl. MckaxeHnue roroBoro tekcra. 3amensl. [Ipoza. Merog S+N. Urpa



«Dunocod». Co3gaHue CBA3HBIX TEKCTOB. [IOMCK BapuaHTOB B COYMHEHWH CKa30K. PaboThI
[Tpomma, ['aaze-Pammomopra, IlocmenoBa u CemenoBoil. "BommeOnbie" cka3kh. DIEMEHTHI
ctpyktypsl BC. I'eHepariust nceBnoimTepaTypHbIX pousseneHuid. O0Ine U CI0’KETHBIE CIIOBapH.
Mertononoruss BeiOOpa mabmoHOB. XymoxecTBeHHoe odopmienue. llceBmoacconuaTtuBHas
Mozaenb Tekcra. YenoBeko-MamMHHbIA auanor. Monenu cucrem WM. TexHonmorus anammza
€CTEeCTBEHHOro s3blka. Mrposele mnporpammbl. ®Parmueckuit auanor. Teszuc TeropuHra u
nporpammsel [x. Beiinien6ayma. Meroxn moabopa mabioHa.

WHTemekTyallbHOE IIJITaHUPOBAHUE.

3anaya ruiaHupoBaHud. OnucaHue Mupa. YHUBepcalbHbIM pematens 3aaad. Meroxg STRIPS.
DBPUCTHKHU.

15. TexHOMOrMM UCKYCCTBEHHOTO MHTEJUIEKTA.
OKCIEPTHBIE CUCTEMBI.

Onpenenenue s3kcneptHoit cucrembl (DC). Ompenenenuss u tepMmuHosiorus. Ha3znHauenus u
ocobennoctu DC. CTpyKTypa U pexxuMbl pabOThI KCIIEpTHOM cucTembl. [Ipnodbperenne 3HaHUM.
Knaccugpukamuss IC. OcobeHHocT moib3oBatenbckoro uHTepdeiica B DC. MexaHusm
o0bsicHeHus. B3anMoelcTBIe MH)KEHEpa 110 3HAaHUSAM C dKcnepToM. [IprnobpeTenne 3HaHUN OT
skcriepra. @a3wl pa3paboTKH WM cTaauu cymectBoBanms DC.

['enepanus 6a3 3nanuii (b3). ABTOMaTH3MpOBaHHBIE CUCTEMbl MHTEPAKTUBHOTO MPUOOpPETEHUS
3HaHUU. ABTOMaruyeckoe MpuoOpereHne 3HaHuil. ['eHepanus b3 ¥ HWHOYKTHBHBIA BBIBO/I.
OCHOBBI TEOPUH UHTYKTUBHBIX BBIBOJIOB.

Ontonoruu. Ouronoruu u OOII. Tezaypycsl. [IpuHIMI OpraHu3aluy OHTOJIOTHH.

Heuetkue 3HaHus.

Teopus HeueTKkUX MHOXeCTB. Oniepannu HaJl HEYeTKMMHU MHOXKeCcTBaMu. HedyeTkne MHOKecTBa n-
ro poma. Hewerkas moruka. Omepanuu HedeTkoW Jjoruku. Hederkuit BbiBoA. Heuerkue
KOHTpoJuiepsl. [Ipumepsl cucTeéM, OCHOBaHHBIX Ha HEUETKOM BBIBOJIE.

Brenenue B hopmanbHbIE CHCTEMBI.

Onpenenenne GopmalibHONW cUCTeMbl. Mcuncinenue BbicKa3biBaHUM. McunciaeHue npeamkaTroB
nepsoro nopsaka. Codusmsl. IlpeodpazoBanue [1I1D B npeanoxenus. [IpuHIun pe3osnronuii.
Pe3omonuu B IIposnore. Anroput™m ynudukamuu. /JokasarensctBo teopeM. [Ipeduxcuas popma
3anucu. Berancnenue npe@ukcHOR GOpMbI 3aUCH. DBPUCTHKH.

[IpaBaomnom00HBIE pacCy KIeHHUS.

Henykuus, naayknust 1 adbaykius. OCHOBHbBIE TOHSTHSI TEOPUH MHIYKTUBHOTO BBIBOJA. Buabl
uHAYKIUA. MamvHa BeiBoja. HIyKTHUBHBIN BEIBO (DYHKIMH. IHTyKTUBHBIEC BBHIBOJIBI B SI3BIKAX.
OTpunuaTenbHbIe U MOJOXKUTENbHBIE TaHHbIEe. CUCTEMbI HHAYKTUBHOTO BBIBOJA.



Omnucanne JICM-metona. IlpaBmomomoOHbie mipaBmia. KBa3nakCMOMAaTHUECKHE TEOPHUH.
Kaysanpnas 3aBucumocts. [lonstre npumepa. O0mmii anroput™. [llarun JICM-merona.

WNupyknus. Ananorusi. A6aykius. [IpoBepka ycnoBust Kay3aJIbHOM MOTHOTHI.

3aBepiienue padotsl JICM-anropurma.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

AHaJINTHYECKAS TeOMeTPUs

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAHHWW MO TEOMETPUU IS AATBHEHUIIETO0 MCIOIb30BaHUS B IPYTUX
00JacTsX MaTeMaTUYECKOI0 3HaHUS U IUCHUIUIMHAX €CTECTBEHHOHAYYHOI'O COJIEP/KaHuUs;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICAOBATCIILCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HaA IIPAKTHUKE.

3agauyd IUCHUILINHBI:
- (hopmupoBaHue y 00ydarommxcsi 0a30BbIX 3HAHUI 110 AHATUTUYECKON TCOMETPHH;

- GopmupoBaHue 0O0IIEMAaTEMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIMBATD JJOTUYECKUE CBA3U MEXKIY NOHATUSIMY;

- (1)OpMI/IpOBaHI/Ie YMeHI/Iﬁ U HAaBbIKOB IMPUMCHATH IIOJYUYCHHBIC 3HAaHUA UL PCIICHUA
TCOMETPHUYICCKUX 3a/lad4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YyJIbTATOB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbrare oCBOCHUS AUCITUTUTHHBI 00YYaAIONIINECcs JOJKHBI

3HATh:

- OCHOBBI TEOpHUH I'paoOB, TEOPEMBI O BIOKUMOCTH, (hopMyIry Ditiepa, TEOpEMY O pacKpackax;

- TOTIIOJIOTUYECKHE CBOMCTBA ABYMEPHBIX IOBEPXHOCTEH, TEOPEMBI KIacCU(PUKAITMN KOMITAKTHBIX
JBYMEPHBIX IOBEPXHOCTEM;

- TCOPUIO KPHUBBIX HA IJIOCKOCTH U B ITPOCTPAHCTBE, (1)OpMy.]'ILI q)peHe;

- ONpeAeNeHuE KPUBHU3HBI M KPYYEHUs, TEOPEMY O BOCCTAHOBJIECHHHM KPHBOW IO KPUBHU3HE U
KPYYEHHUIO; OCHOBBI TEOPUU ITOBEPXHOCTEW, OMPEAECICHUE W CBOWCTBA IEPBOM M BTOPOU
KBaJPaTUYHBIX (DOPM MOBEPXHOCTH, TeOpeMy MeHbe, ONpeIe/IeHHE TJIaBHBIX KPUBU3H U TJIaBHBIX
HarpaBJeHul, hopmyrny Ditnepa;

- OMPCACIICHUC KOBAPUAHTHBIX NPOU3BOJHBIX, IMPAaBUJIa BBIYUCIICHUA CUMBOJIOB KpI/ICTO(I)(I)CJI}I,
YpaBHCHUS MApaJlJICJIbHOIO MEPCHOCA U I'COACINICCKUX HAa ITOBECPXHOCTAX;

- OCHOBBI c(hepuueckoil reomeTpun 1 reomeTpun Jlob6aueBcKoro, TeOpeMbl CHHYCOB, KOCHHYCOB,
(GbOpMYIIBI TSI CyMMBI YTJIOB TPEYTOJIbHUKA Ha cdepe u mockocTu JIobaueBcKoro.



yMeThb:

- BBIYMCIISTh MHBAPUAHTHI TPadoB, ONPEAEIATh TOMOJIOTHYECKUI THIT IByMEPHOH MOBEPXHOCTH,
HaxOJWUTb KPUBM3HBI WU KPYYCHHs KpPUBBIX, IJIABHbIC KPHUBHU3HBI M IJIABHBIC HAIIPABIICHUS
IIOBEPXHOCTEH;

- BBIYHUCJETh KOBAPUAHTHBIC ITPOU3BOAHBIC BEKTOPHBIX noJyiei Ha IMOBEPXHOCTAX, pC€HIATh 3aJavdy
napajaCiIbHOI'O ICPCHECCHUA

- HAXOJUTh M MCCJICIOBATh T'COJE3UYCCKHE, pEIllaTh I'€OMETPUYECKHE 3aaaud Ha cdepe u
iockocty JIobaueBCKoro.

BJIA/IETh:
- aInapaToM TEOPUU KPUBBIX U IIOBEPXHOCTEN U €T0 IMPUIOKECHUSAIMU K MEXaHUKE;
- TEXHUKOW KOBAPUAHTHBIX IIPOU3BOIHBIX U €€ IIPUIOKCHUSAMH;

- anmapaTom Teopuu rpados.

TeMbI U pa3jeiibl Kypca:

1. 'eomeTpus KpUBBIX U IOBEPXHOCTEN B €BKJIMI0BOM IIPOCTPAHCTBE.

ITnockue kpusble. Kacarenpnas u Hopmans. JlnuHa kpusoi. HatypanbsHsiii napamerp.
Comnpukacaromasicsi oKpykHocTh. KpuBuzHa mockoit kpuoii. [Tnockue popmynsr @pene.
BoccranoBnenue mockoi KpUBO# M0 (GYHKLIUU KPUBU3HBI.

OBOJIIOTA ¥ BOJIHOBOW ()POHT IIIOCKOW KPUBOM.

Kpussie B mpoctpanctBe. Compukacaromiasicsi OKpyxHocTb. Penep ®pene, dopmyinsl Opene,
KpUBHU3HA U KPYYCHHE.

BoccraHoBieHre IpoCTpaHCTBEHHON KPUBOU 110 KPUBU3HE U KPYUYEHUIO.
[ToBepxHoctu. IlepBas kBanpatuuHas ¢popma. JJIUHBI U YIIIBIL.
KoBapraHTHBIE TPOU3BOIHBIE BEKTOPHBIX ITOJIEH U UX CBOMCTBA.
CumBonel Kpucroddens u ux BeluuciIeHue.

[TapannenbHbIN IEPEHOC U F€0AE3UUYECKUE HA TOBEPXHOCTSX.
H3oMeTpun MOBEPXHOCTEN.

Bropas kBagpatuuHas popma noBepxHoctu. Teopema MeHsbe.

I';1aBHBIE KpUBH3HBI U TTIaBHBIE HanpasiieHus. @opmyina Diniepa. ["ayccoBa U cpeiHsIsl KPUBU3HBI.

OTKIIOHCHHE TOYKH TOBEPXHOCTU oT KacaTelIbHOU TIJIOCKOCTH. 3J'IJ'II/IHTI/IquKI/IC,
FI/IHep6OJII/I‘-ICCKI/IC n Hapa60JII/I‘-ICCKI/IC TOYKHU IlByMCpHOﬁ IMOBCPXHOCTH.



2. IIpocreiinime HEeBKINIOBbI TEOMETPHH.
['eomerpus Ha cepe. ['eoneznyeckne, H30METPUH, PACCTOSIHUE, OKPYKHOCTH.

Cdepuueckue TpeyroabHUKUA. TeopeMbl KOCHMHYCOB W CHHYCOB. JIBoiicTBeHHass Teopema
KocuHycoB. Teopema o cymme yriioB cepuuecKoro TpeyrojibHUKa.

IIpoctpanctBo  MunkoBckoro.  [lommpocrpaHcTBa M OPTOTOHAIBHBIE  JOIOJHEHUS.
[IpeoOpazoBanust Jlopenna. HepaBenctBa Komu-byHsikoBckoro # — TpeyrojbHUKa s
BPEMEHUTIOJJOOHBIX BEKTOPOB.

MupoBbie JUHUM WHEPIUAIBHBIX HaOmogareneid.  OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH,
3aMeIJIeHne BpeMEeHH, coKpalieHue aiauH. [lapamgokc 0au3HenoB.

Bekropnass mozens reomerpun JloOaueBckoro. ['eome3mueckue, M30METPUH, OKPYXKHOCTH,
TPEYTrOJIbHUKHU.

Monens [Tyankape reomerpun JlobaueBckoro.
3. Tononorust rpad)oB U ABYMEPHBIX MOBEPXHOCTEH.
I'padsl. Teopema o unciae MapuIpyTOB. Y HUKypCalbHbIE TpadBbl.

Yucno bertu u siinepoBa xapakrepucTtrka rpada. MakcumanbHoe fepeBo. Teopema o cucreme
TOKOB.

[Tnanapusie rpadsl. HeruranapaocTs moMHOTO rpada ¢ IAThI0 BEpIIMHAMHE U Tpada «TpU TOMHUKA,
TPHU KOJIOJLA».

Packpacku kapt u rpados. Teopema o msiTu kpackax.

Tpuanrynupyembie AByMepHbIe ToBepxHOCTHU. [IpuMepsl. OpueHTupyembie 1 HEOPUECHTHPYEMbIE
MOBEPXHOCTH.

Ckuneliku u3 kBagpara. Onepanuu BeIpe3aHus AbIPKU U MPUKICHKU pyUKH.
Teopema kinaccupuKay KOMIAKTHBIX ABYMEPHBIX OPUEHTHUPYEMBIX ITOBEPXHOCTEH 6e3 Kpasi.

Teopemsl 0 ki1accu(puKalMi HEOPUEHTUPYEMBIX IIOBEPXHOCTEN U TOBEPXHOCTEH C KpaeMm.



AHHOTAUMH K pa004YnM NPOrpaMMam AU CHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

AHaJIUTHYECKAS MEXaHHKA

Heab AMCHUNIMHBI:

- OCBOCHHC CTYyJACHTaMH OCHOB aHAJTUTUYECCKON MEXaHUKH.

3agauu AMCHUIIINHBI:

- (opmupoBanue 0a30BBIX 3HAHWK B 00JACTH AHATMTUYECKOH MEXAaHWKH KakK JUCIUTUIAHBI,
UHTETpUpPYIOIeH 00Imedru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJAOIIHMMU PpCHIATH YPAaBHCHUMA aHAIIMTUYECKOM
MCXAaHUKHU; pCIICHUC 3a1a4, OXBATbIBAIOIINX OCHOBHBIC IIPUJIOKCHU S aHAJIUTUYECKON MEXaHUKH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TCOPETHYCCKUC OCHOBBI JHHAMUKHN KOHCCPBATHBHBIX W AOUCCUIIATUBHBIX CHUCTEM BOIH3H
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI IMHAMUKH TBEPAOIO TEJA;

- IPUHIIUIT HAUMEHBIIETO EHCTBUS M OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJl KAHOHMUYECKUX NpeoOpa3oBaHuil u anmapart ckoOok Ilyaccona;

- MeTo1 'amunbTOHA-AKOOM M TEXHUKY pa3JelieHUs IEPEMEHHBIX;

- METOJ NCPEMCHHBIX Z[eﬁCTBHe—YFOJI.

yMeTh:

- (I)OpMy.TII/IpOBaTB YpaBHCHUA Harpacha B O606H.ICHHBIX KOOpAUHAaTax, HaXOAUTb HWHTCIPAJIbI
ABWIKCHUSA U C UX MOMOIIBIO PCIIATh YPAaBHCHUS IBUKCHU,

- BBIUUCIIATE IEPUO] (l)I/IHI/ITHOl"O JABMIKCHUS,

- BBIYUCIIATH CCUCHUC PACCCAHUA B JaHHOM HCHTPAJIBHOM I10JIC;



- HaXOJHWTh COOCTBEHHBIE YaCTOTHI M HOPMAaIbHBbIE KOJICOAHUS CHCTEM CO MHOTHMH CTCIIEHSIMHU
CBOOO/IBI,

- BBIYUCJIATh MOMCHTEI HHCPLIUH TBEPAOTO TCJIA,

- TEPEeXOAWTh OT JIarpaHkMaHa K TaMHJIbTOHHAHY W HaoOOpOT C IOMOINBIO MpeoOpa3oBaHMs
Jlexxanpa;

- OCYILECTBJISATh KAHOHUYECKHE MPE0Opa3oBaHMsI ¢ TOMOIIBIO JaHHOW POU3BOAAIIEH (PYHKIINY;
- BBIUUCIIATH ckoOKu Ilyaccona;

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemarh ¢ MOMOLIBIO METOoJa
["amunpTOHA-IKOOM KAHOHUUYECKNE YPAaBHEHUS IBUKEHUS;

- NIEPCXOAUTh K ICPECMCHHBIM IIGfICTBPIG-erJI;

- BBIYHUCJIATH aI[I/Ia6aTI/I‘IeCKI/IC HWHBApPUAHTLI.

BJIa/1eTh:
- OCHOBHBIMH METOJIaMH aHAJIMTUUYCEKON MeXxaHuku — MeToaamu Jlarpamxka [ u Il pona;
- METOJIJaMU UHTETPUPOBAHUS YPAaBHEHUN JBUKEHUS, IPUHIIUIIOM HAMMEHBIIETO JICHCTBNUS,

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ FaMI/IHBTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKO0OU PCHICHUA KAHOHUYCCKHX ypaBHeHHfI.

TeMbI U pa3jeiibl Kypca:
1. KaHoHnueckue npeodpazoBaHUs

Omnpenenenne kaHoHU4Yeckoro otoOpaxkeHus. Kanonnueckue npeoOpasoBanus. [IpousBoasiiue
(GYHKINY KAaHOHHYECKOTO Mpeodpa3zoBanus. beckoHeuHO Malibie KaHOHHYECKUE TPeoOpa3oBaHusl.

Kpurepun xanonuunoctu npeodpazoBanus. Cko0ku Jlarpanxa. CxkoOku Ilyaccona. CpoiicTBa
cko0ok Ilyaccona. Teopema Ilyaccona.

VpaBHenne I'amunbToHa-fAko6u. Merox ['amunbToHa-AKOOM peleHUs KaHOHUYECKHX
ypaBHEHUH. Y KOPOUEHHOE JEHCTBUE.

Pazgenenue INEpEMCHHBIX B MCTOJC I'amunbToHa-SIk00H. Pazgenenue IEpEMCHHBIX B
C(bepnqecmdx, Hapa6OJ'II/I‘-IeCKI/IX " SJUIMIITUYICCKUX KOOpAWHATAaX. I[BI/I)KCHI/IC YaCTHUIbI B IIOJIC
ABYX IIPUTATHUBAIOIIUX LICHTPOB.

ITonmxeHnue mopska CHCTEMbl KAHOHMYECKMX YpPAaBHEHUM C IOMONIbIO MHTErpajla YHEPTHUH.
[Tpunnun Moneptroun-Jlarpanxa. ONTHKO-MEXaHUYECKAs] AHAJIOTHSI.

HCpCMCHHHe ﬂeﬁCTBHe-yFOH B OTHOMCPHOM cCJrydac. AI[I/Ia6aTI/I‘-ICCKI/II71 HWHBApHUaHT.

2. OCHOBBI TaMWJIBTOHOBOIT MEXaHUKHA



[Tpuniun Hanmenpiiero aevcteus ['amunbToHa. YpaBHenus Jlarpanxa Il ponma kak cieactBus
BapuanmonHoro npununa. [Ipeodpazosanus Jlexxanapa.

Oyukuua ['amunbroHa. KaHoHnueckue ypaBHeHus ['amuibrona. L{MKiIndeckue nepeMeHHBIE.
Oynkuuu Jlarpanka u ['aMrIBTOHA YaCTUIBI B MATHUTHOM I10JIE.

JeiictBue kak (QyHKIMS KOOpAMHAT U BpeMeHU. Da3oBoe MPOCTPAHCTBO, (ha30Bas CKOPOCTb,
dazoBbiii moToK. Teopema JlmyBmns. Pacmupennoe ¢azoBoe mpocrpaHcTBO. Jlemma Ctokca.
Wnterpanbuble KpuBble ypaBHeHuM [‘amunbroHa kak suHUM poTtopa ¢opmbel pdqg-Hdt.
Nurterpansubie unBapuanthl [lyankape u [lyankape-Kaprana.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

AHIIHACKUN A3BIK IS MPO(decCHOHAIBHBIX LeJel

Heab AMCHUNIMHBI:

@opMHUpPOBaHUE M PA3BUTHE COLMAIBHBIX, JENOBBIX, MEXKKYJIbTYPHBIX H TNPOo(eccCHOHAIbHO-
OpPUEHTHPOBAHHBIX KOMMYHHKATHBHBIX KOMIICTCHIIMI IO OOIIEEeBPOIEHCKON IIKane ypoBHEH
BJIQJICHUSI THOCTPAHHBIMHU SI3bIKAMU JUUIS pELICHUS KOMMYHHUKATUBHBIX 33/1a4 B COLIMOKYJIBTYPHOMH,
aKaJeMUYEeCKOH M MPOo(ecCHOHAIBHO-IEIOBON cdepax OesTETBbHOCTH, a TAaKKe JJIS Pa3BUTHUSA
po(hecCHOHANIBHBIX U JINYHOCTHBIX Ka4ECTB BBHITYCKHUKOB OakajiaBpuara.

3agauyd AUCHUILINHBI:

CdopmupoBaTh  CrOCOOHOCTH ~ OOYYAOIIEroCs  S3BIKOBBIMH  CPEJICTBAMU  DEIIaTh
KOMMYHUKATHBHBIC 3aa4X B PA3JIMYHBIX CUTYAlIUAX MCKKYJIIBTYPHOI'O O6HI€HI/I$[, OCYHICCTBJIATDH
MEXITMYHOCTHOE U PO ECCHOHATBHOE O0IIEHUE HAa HHOCTPAHHOM SI3bIKE C YUETOM 0COOCHHOCTEH
KYJBTYpbl M3y4aeMOro 53bIKa, a TAK)KE€ YMEHHE IPEOJ0JICBATh MEKKYJIbTYpPHBIC Pa3JInyus B
CUTYallMsSIX B CHUTYalUAX OOMICOBITOBOIO, COIMAIBHOIO M MPOPecCHOHATBHOrO obOmeHus. s
TOCTYIKEHHS 1eJlell W 3aJady OCBOCHMS AUCIMIUIUHBL, OO0ydYaromuecs MOJKHBI OBIAJETh
WHOSI3BIYHOM 001IenpodeccnoHaIbHON KOMMYHUKATHBHOM KOMITETEHIIUEH, BKIIOYAIOIIeH B ce0sl:

JIMHTBHCTHYECKYIO KOMIIETEHIINIO: CIOCOOHOCTh B COOTBETCTBUHM C HOPMaMU U3Y4aeMOro sI3bIKa
IPaBUJIBHO KOHCTPYUPOBATh IPaMMaTH4YeCcKie (POPMBbI U CUHTAKCUYECKHE TOCTPOCHHUSI.

COL[I/IOJII/IHFBI/ICTI/I‘ICCKYIO KOMIICTCHIIUIO (CHOCO6HOCTB HUCIIOJIB30BaTh H HpeO6pa30BLIBaTL
SA3BIKOBBIC (bOpMLI B COOTBCTCTBHH C CHTyaI_II/Iefl HMHOA3BIYHOI'O O6H.I€HI/I$I).

COHI/IOKYJ'IBTypHy}O KOMIICTCHIIUIO: CIIOCOOHOCTH YUUTBIBATH B O6IJ.I€HI/II/I peUYCBOC U HEPCUCBOC
MOBCACHHUC, IPUHATOC B CTPAHC U3YyUACMOTI'O A3bIKA.

ConuanbHyl0 KOMIIETEHIMIO: CIIOCOOHOCTh B3aUMOJEHCTBOBATH C MapTHEpPaMU IO OOLIEHHUIO,
BJIa/ICHHE COOTBETCTBYIOIUMHU CTPATErHSIMH.

I[I/ICKprI/IBHYIO KOMIICTCHIITUIO (CHOCO6HOCTL IOHATH M JOCTHYb CBA3HOCTH OTICIIBHBIX
BBICKQ3bIBAHUM B 3HAYMMBIX KOMMYHUKATHBHBIX MO,Z[CJ'I}IX)

CrpaTernyeckyro KOMIIETEHLIMIO: YMEHHE 0JIb30BaThCsl Hanbosee 3pPEeKTUBHBIMU CTPATETUIMU
IIPU pEelIeHNH KOMMYHUKATUBHBIX 33/1a4.

HpCI[MCTHYIO KOMIICTCHIIWIO: 3BHAHUC HpCﬂMCTHOﬁ I/IH(I)OpMaL[I/II/I IIpH OpraHu3anuu COOCTBEHHOTO
BBICKA3bIBAHUS WU ITIOHUMAHUS BBICKA3bIBAHUA APYTUX JIroeH.



[Iparmatrdeckyr0o  KOMIETEHIIMIO: yMEHHWe BbIOMpaTh  HambOosee A(PPeKTHBHBIN U
1enecooOpas3Hblil coco0 BBIPAKEHUSI MBICIH B 3aBUCHUMOCTU OT YCJIOBHH KOMMYHUKAaTHBHOTO
aKTa M MOCTABJICHHOW 3a]auu.

ITepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHs M0 JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIUECs T0JIKHbBI

3HATh:

- 0COOEHHOCTH BHJIOB PEUEBOM J€SITEIbHOCTH Ha aHITIUICKOM SI3bIKE;

- OCHOBHBIE (POHETHYECKHE, JIEKCHYCCKUE W TpaMMaTHYECKHUE SBICHUS U CTPYKTYPBHI,
UCIIOJIb3YEMbIC B YCTHOW U MUCbMEHHOW pedH MPH OOIICHUH HA aHTJIMHCKOM SI3bIKE, UX OTIMYHE
OT POJHOrO $3bIKAa I APryMEHTHUPOBAHHOIO M JIOTUYHOI'O TIOCTPOCHHUS BBICKA3bIBAHUI,
MO3BOJISIFOIIMX HCMOJIb30BAaTh M3Y4YaeMbIM S3bIK B MOBCEIHEBHOM, aKaJEeMUYECKOW, HAy4HOW,
JIEJIOBOM 1 npodeccroHabHON KOMMYHHUKAITUH;

- MCXKKYJIBTYPHBIC pPa3jiniusd, KYJIbTYPHBIC TpaaAulluhd U pCaliiu, A3bIKOBBIC HOPMBIL,
COHOKYJIbTYPHBIC 0COOEHHOCTHU MMOBCACHUS U pCUCBOI'0 3TUKCTA CTPAHBI NU3Yy1dCMOI'0O A3bIKa IIPU
YCTHOﬁ 1 THUCHEMEHHON MEKIIMYHOCTHOM KOMMYHUKAIIUN, MCKKYJIBTYPHOM O6H.I€HI/II/I;

- BUJbl KOMMYHUKATHBHBIX HAMEPEHMM, COOTHOIICHHME KOMMYHUKATHBHBIX HAMEPEHHU C
3aMbICIIOM U LEJIbI0 PEUEBONl KOMMYHUKAIIMM, THUIIOBBIE IMPUEMBI U CIIOCOOBI BBIPAKEHUS
KOMMYHUKAaTUBHBIX HAMEPEHUI Ha AHTJIMMCKOM S3bIKE B YCTHOW M IMCBMEHHOM PEYH, IIPUHIIMIIBI
MOHUMaHHUS KOMMYHUKATHBHBIX HAMEPEHHI COOECETHIKOB;

- 0COOEHHOCTH MHOS3BIYHOM aKaﬂeMHHeCKOﬁ KOMMYHUKAIIUU, IIPUEMbI U3BJICUCHUS U COO6H.I€HI/I$I
WHOS3BIYHOMN I/IH(I)OpMaI_[I/II/I B aKaJICMHYCCKHUX LCIIAX,

- OCHOBBI OpraHu3aluu IMMChbMEHHOM KOMMYHHKAIIUHU, THUIIBI KOMMYHUKATHBHBIX 3ala4d
INUCBMCHHOT'O O6IIICHI/I$I u (1)YHKIII/II/I MHUCbMCHHBIX KOMMYHHKATHUBHBIX CPCIACTB;

- cHelU(UKY UCIOJIb30BaHUs BEpOAlIbHBIX U HEBEPOAIBHBIX CPEACTB B CUTYAIUSX WHOSI3bIUHOM
KOMMYHUKaIUU;

- PUTOPHUYCCKUC TPUEMBI, UCITOJIb3YEMbBIC B PA3JIMYHBIX BUAAaX KOMMYHUKATHBHBIX CHTyaHHﬁ;

- BUABl U OCOOEHHOCTH NMUCBMEHHBIX TEKCTOB U YCTHBIX BBICTYIUICHHMH, OOIlee cojepiaHue
CJIOKHBIX TEKCTOB Ha aOCTpakTHbIE U KOHKPETHbIE TEMbl, OCOOCHHOCTH MHOSI3bIUHBIX TEKCTOB,
YHUBEpPCAIbHBIE 3aKOHOMEPHOCTH CTPYKTYPHOW OpraHM3allMd TEKCTa, B TOM YHCIIE
Y3KOCIIEIMAJIBHBIX TEKCTOB;

- IIpaBujia UCIIOJIB30BAHUSA PA3JIUYHBIX TCXHHUYCCKUX CPEACTB C LECJIbIHO ITOUCKA U U3BJICYCHUSA
HHOS3BIYHOMN I/IH(l)OpMaI_II/II/I, OCHOBHBIC IIpaBHJIa OIIPCACIICHUA PCICBAHTHOCTU W HAJACKHOCTHU
HHOA3BIYHBIX KCTOYHHUKOB, aHAaJIM3a U CHHTC3a I/IH(I)OpMaI_II/II/I;

- MHUPOBBIE JIOCTH)KEHHUS, OTKPBITUS, COOBITHS M3 O0JIACTH HCTOPUH, KYIbTYpbl, MOJUTHUKH,
COLIMAJIBLHOM KU3HU;

- O6H_[I/Ie (I)OpMLI OopraHus3alnuunu prHHOBOﬁ pa6OTLI; 0COOEHHOCTHU MOBCACHUA U UHTCPECHI IPYTUX
YY4aCTHHUKOB; OCHOBBI CTPATCIHYCCKOI'0 IIJIAHUPOBAHUA paGOTBI KOMaHAbl OJId JOCTHXKCHHUA
IMOCTaBJICHHOM JRSANE% 08



- CTaHJApTHBIC THUIBl KOMMYHUKAaTHUBHBIX 3a7ay, LEId M 337audl JEJOBBIX I€PEroBOpPOB,
COLMOKYJIbTYpPHBIE OCOOCHHOCTHM BEACHHUS JEJOBBIX IEPEroBOPOB, KOMMYHHUKATHBHO-
parMaTu4eckre 1 )KaHPOBBIE OCOOCHHOCTH NIEPErOBOPOB;

- OCHOBHBIC BH/Ibl, YHUBCPCAJIBHBLIC IIpaBUJjia, HOPMbI Oq)HHHaHBHBIX H JCJIOBBIX HTOKYMCHTOB,
OCOOEHHOCTH MX CTHJIA U O(bOpMJ'IeHI/Iﬂ HGHOBOﬁ NEPCINCKU;

- 0a30BYIO JIGKCHKY M TEPMHHOJIOTHIO I aKaJeMHUYCCKOro, Hay4YHOro M Ipo(hecCHOHAIBLHOTO
oO01eHus.

yMeThb:

- MIOHUMAaTh M HCHOJIb30BaTh SI3bIKOBBIE CPEACTBA BO BCEX BHUIAX PEUYEBOW AECATEIBHOCTH HA
AHTIINHACKOM SI3BIKE;

- BECTH Ha aHTJIUHCKOM S3BIKE B pa3INIHbIX C(i)ean O6H.I€HI/I$IZ O6I/IXO,I[HO—6BITOBBIX, COIIMaJIbHO-
KYJIbTYPHBIX, O6IJ_[CCTBGHHO-HOJ’II/ITI/I‘ICCKI/IX, HpO(bCCCI/IOHaJIbHBIX;

- cOOJII0aTh PEYEBOM ITUKET B CUTYALUSIX IIOBCEIHEBHOTO U JAEJIOBOT0 00IIeHNUs (yCTaHABIMBATh
U TOJAJEepXKHUBAaTh KOHTAKThl, 3aBeplIaTh Oeceny, 3alpaluBaTh M cooOWaTh HHGOpPMALHIO,
noOYXJaTh K JIeHCTBUIO, BEIPaXKaTh COTIacHe/HECOTJIacCHe C MHEHUEM COOECeHUKa, ITPOChOY);

- YCTHO peajn30BaTh KOMMYHHKAaTHBHOE HAMEpPEHHE C IEJIbI0 BO3JCHCTBUS Ha MapTHEpa II0
OOIICHUIO HAYWHATh, BECTH/TIOJICPKUBATh M 3aKaHYMBATH JHAIIOT-PACCIIPOC 00 YBUICHHOM,
NPOYUTAHHOM, JHAIOT-OOMEH MHEHUSMH M COOJIO/Iass HOPMBI PEUYCBOIO ATHKETa, MpU
HEOOXOJMMOCTH UCIIOJIB3YSl CTPATETMH BOCCTAHOBJICHUs COOS B IPOIECCE KOMMYHHKAIIUU
(mepecrpoc, nepedpasupoBaHue U Ip.);

- MHACHBMEHHO pPEAIM30BbIBATh KOMMYHUKATHBHBIC HamepeHus (MHPOPMHPOBAHUE, 3arpoc,
npoch0a, coriacue, 0TKas, M3BUHEHUE, 0JIar01apHOCTh);

- H3BJICKATh O6HIYIO U ACTAJIbHYIO I/IH(i)OpMaIH/IIO Ipru YTCHHU AYTCHTHUYHBIX AHIJIOA3BIYHBIX
TCKCTOB, B TOM YHCJIC HaquO-HY6HHHHCTH‘{€CKHX;

- COO6H_IaTB I/IH(1)OpMaI_II/IIO Ha OCHOBC IIPOYUTAHHOTO TEKCTa B (I)opMe MMOATOTOBJIICHHOI'O
MOHOJIOTHYCCKOI'O BBICKA3bIBaHU (Hpe3eHTaL{I/II/I 1o HpeHHO)KCHHOﬁ TEMCE,

- TIOHUMAaTh MOHOJIOTMYECKHE W JHAJOTMYECKUE BBICKA3bIBAaHUSI TPU HEMOCPEIACTBEHHOM
OOIIIEHUN U B ayAHO/BUCO3AITUCH;

- IOHUMAaTb KOMMYHUKATUBHBIC NHTCHIIUHN ITOJYUYCHHBIX ITMCbMCHHBIX U YCTHBIX COO6II.[CHI/II>'I;
- pa3BCPThIBATH HpeI[JIO)KeHHI)II\/JI TE3UC B BUJAC WIINIIOCTpALIHUHU, ACTAIN3allUN, PA3BACHCHU A,

- HCIOJIb30BaTh COBpPEMEHHBbIE WH(OPMAIMOHHBIE TEXHOJOTHU JUIsl TpodeccCHoHaTbHON
JESITEIbHOCTH, JIEJIOBOTO OOIIIEHHUSI U CAMOPA3BUTHS;

- TepelaTh Ha PYCCKOM S3bIKE COJEp)KAHUE AHTJIOS3BIYHBIX HAYYHBIX M MYOIUIIMCTHYECKUX
TEKCTOB B cepe mpodhecCHOHATEHOU NesSTEbHOCTH,

- noadupaTh IJUTEpAaTypy MO TEME, COCTaBIATh JBYSA3BIYHBINA CIIOBHUK, MEPEBOJUTH MU
pedepupoBarh CeMAIBHYIO JIUTEPATypy, MOATOTABINBATh HAYYHbIE JOKJIAJIbI M ITPE3CHTAIIMH Ha
0a3e MpOYMTAHHON crenraibHON JUTEepaTyphl, OOBICHUTH CBOIO TOUYKY 3PEHMSI M paccKaszaTb O
CBOMX IUIAHAX;



- BBIOMpaTh pEYEeBOC IMOBEACHHWE, TAKTHKH W CTPATETHH B COOTBETCTBHHM C IEIAMH U
O0COOCHHOCTSIMU KOMMYHUKAIIHU;

- OCYIIECTBIISITh YCTHOE U MMUChbMEHHOE MHOSI3BIYHOE OOIIEHUE B COOTBETCTBHH CO CBOCH chepoit
po(hecCHOHANTLHOM e TEILHOCTH,

- Y4YHUTbIBATb 0COOEHHOCTH MNOBEACHUA M HHTEPEChbI APYIUX YYaCTHUKOB KOMMYHHUKaAIIUH,
AHAJIM3UPOBATE BO3MOXKHBIC ITOCICACTBUS JIMYHBIX ﬂeﬁCTBHﬁ B COIMaJIbHOM B3aPIMO,Z[eI>'ICTBPIPI u
KOMaHI[HOI‘/'I pa60Te, H C YYETOM 3TOT'O CTPOUTH NPOAYKTHBHOC BSaHMOHeﬁCTBHe B KOJIJICKTUBE,

- UCTIOJIH30BATh MPUEMBI M TPUHLUIIBI TTOCTPOCHUS ITYOIUYHOM Peyu JUIsl COOOIICHMS;
- Ipo¢eCCHOHATILHO-OPUEHTUPOBAHHOIO COAEP)KAHUS HAa aHTJIMHCKOM SI3BIKE;

- pacnio3HaBaTh U AU(PPEPEeHINPOBATH S3BIKOBBIC U PEUYECBBIC SBJICHHS, BBLACIATH OCHOBHYIO U
BTOPOCTETICHHYIO HH(POPMALIMIO IIPU YTEHUU TEKCTOB M BOCTIPUATHU PEYX HA CITyX, UCTIOIb30BATh
TUIIOBBIE CPEJICTBA YCTHOW M MHUCHBMEHHOM KOMMYHHKALIMM B MEXKIMYHOCTHOM OOIICHHM;
IPUMEHSTh a/IeKBaTHbIE KOMMYHUKATUBHbBIE CPEJICTBA B CTAHJAPTHBIX CUTYyalUsX OOILEHUs Ha
po(hecCuOHATIbLHO-OPUEHTUPOBAHHBIE TEMBI;

- II0JIB30BAaTbCsA Fpa(I)I/I‘IeCKI/IMI/I p€aakTopaMm, CO34aBaTb JICTKO BOCIIPHHUMACMBIC HAIJIAOHBLIC
MaTCpHaJIbl;

- omucath rpaduyeckyro MHDOpManHiO (KpyroBas THCTOrpaMMa, TaOJIMIA, CTOJOWMKOBBIA H
JMHEWHBINA TpauKH); HAITMCATh KOPOTKYIO CTAaThIO HA 3aJJaHHYIO TEMY

- HAlIUCATb CaMMapH, p€BbIO, KPATKYIO CTATbIO-COBCT HaA IMPCAJIOKCHHYIO TEMY,
- pe(i)epI/IpOBaTB W aHHOTHUPOBATb MHOA3SBIYHLIC HpO(beCCI/IOHaHBHLIC TCKCTHI,

- CO3/1aBaTh JICJIOBYIO KOPPECIIOHICHIIHIO C YI€TOM COLIMOKYIBTYPHBIX TPEOOBaHUN K BHEITHEH 1
BHYTPEHHEH (OpMaM TEKCTa U MCIIOJIb30BAaHIEM THITM3UPOBAHHBIX PEUEBBIX BHICKA3bIBAHHIA;

- YMCTh IIPEACTABIIATHL PE3YJIbTATBI UCCIICAOBAHUA B MUChbMEHHOM U YCTHOﬁ (bopMe;

- moalOupaTh JMTEpaTypy IO TEMe, COCTaBIATh MPOPECCHOHATBHO-OPUEHTHPOBAHHBIN
WHOS3bIYHBIN TE3aypYyC;

- BBITIOJIHATH IICPEBOJ HpO(bCCCHOHaHBHLIX TEKCTOB C UHOCTPAHHOT'O A3bIKa Ha I‘OCy')IapCTBeHHHﬁ
s3bIK  Poccuiickoit q)enepaulxm C Y4YCTOM JICKCUKO-TPAMMATHYCCKUX W CTUIHUCTUYCCKUX
0COOCHHOCTEH SI3BbIKA OpurvHajia MW £A3bIKa ICPEBOAa U CTAHAAPTHBIX CII0CO00B peuicHusA
KOMMYHUKATHBHBIX 3a/1a4 B oOactu HpO(i)eCCHOHaHLHOﬁ ACATCIIBHOCTH

- TPUMEHATHh HMH(POPMALMOHHO-KOMMYHHKATHUBHBIE TEXHOJOTMHM B OOMIEHMM U PEUYEBOU
JIeATEIIbHOCTH HA MHOCTPAHHOM SI3BIKE;

- YMeThb BBIIBISATH U (OPMYIMPOBaTH MIPOOJIEMbI, BO3HMKAIOUIME B IMPOIECCE H3YUECHHS
WHOCTPAHHOI'O $3bIKA; OLICHMBATh CBOM BO3MOYKHOCTH, PEAIUCTUYHOCTh U aJCKBATHOCTb
HaMEUYEHHBIX CMIOCOOO0B U MyTeH JOCTHXKEHUS IIAaHUPYEMBIX Lieen

BJAaJ€Th:

- MC)KKYJILTypHOﬁ HpO(beCCI/IOHaHLHO OpHCHTHpOBaHHOﬁ KOMMYHI/IKaTI/IBHOI\/'I KOMIIETEHIIEH B
Pa3HbIX BUOAAX pequoﬁ ACATCIIbHOCTH,



- pa3IMYHBIMH KOMMYHUKATHBHBIMU CTPATCTHSIMU: YUCOHBIMHU CTPATETHSAMH JJISI OPraHH3alUuH
CBOCH y4eOHO e TEIIbHOCTH;

- CTpaTCruiaMunu pe(bﬂeKch 1 CaMOOILICHKHU B LECIAX CAMOCOBCPIHICHCTBOBAHUS JIMYHBIX KA4YCCTB U
JOCTHKCHHIA,

- CTpaTCrusAMU BOCIIPUATHA, aHAIN3a, CO3JJaHNUA YCTHBIX U IMCbMCHHBIX TCKCTOB PAa3HBIX THUIIOB,

- HHTEPHET-TEXHOJIOTUSMH JUI BBHIOOpAa ONTHMAJIBHOTO pEXMMa TONy4eHUS HHPOpPMAaLUY;
KOMIICHCATOPHBIMH ~ YMEHHSMH, TIOMOTAIOIIMMHU TPEOJOTeTh «cOOM» B KOMMYHHKAIIHH,
BbI3BaHHbIC OOBEKTUBHBIMHU U CyObEKTUBHBIMHU, COLTUOKYJIBTYPHBIMHU IPUYNHAMH;

- pa3HBIMHU [IPUEMAaMHU 3aIIOMUHAHUA U CTPYKTYPUPOBAHUA yCBAaUBAEMOI'O MaTepuaa,;

- HaBBIKaMU 3(PPEKTHBHOTO B3aUMOICHCTBUS C JPYTUMH YIaCTHUKAMH KOMMYHHUKAIIIH;

- IPE3CHTAL[IOHHBIMHU TEXHOJIOTUSAMHU JUIsI COOOIIECHHS HH(POPMALINH;

- TEXHOJIOTUSIMU KOMAaHIHbIX KOMMYHUKALUH, TO3BOJIIOIIMMHU JOCTUTAaTh IIOCTABIEHHON 3a/1a41
- PUTOPUYECKUMU TEXHUKAMU;

- Pa3jiIM4YHbBIMHM BHJIaMH YTCHHA (HOI/ICKOBOG, O3HAaKOMMUTCIIBHOC, aHaJ'II/ITI/I‘leCKOG) C ILCJIbIO
HU3BJICUCHUA I/IH(I)OpMaI_[I/II/I;

- METOJIOM TIOMCKa M aHajau3a WHPOPMALUU U3 Pa3IMYHBIX HCTOYHUKOB B MPOQEeCcCHOHATHHON
obnacru;

- HaBBIKAMHU aHHOTHPOBAHUS U pedepUpOBaHUS OPUTHHAIHHBIX HAYyYHO-ITYOJUITUCTHICCKIX
craTem;

- IpueMaMu OLCHKHU MU CaMOOHLCHKH PE3YJIIbTATOB ACATCIBHOCTU IO H3YUYCHUIO MHOCTPAHHOTO
SA3bIKa

- IpueMaMH BBIABJIICHHA W OCO3HAHHA CBOUX A3BIKOBBIX BO3M0)KHOCT€I>1, JJMYHOCTHBIX H
HpO(l)@CCI/IOHaJ'IBHO-SHaLH/IMI)IX KaueCTB C LCJIbI0 UX COBCPHICHCTBOBAHUA,

- YMCHHUEM ITIOHUMATh PCYb HOCHUTEJIEH U HE HOCUTEIIEH S3bIKa B HOPMAJIBHOM TCMIIC U aICKBATHO
pearupoBaTh € YUCTOM KYJIIbTYPHBIX HOPM MEKAYHAPOJHOI'O O6H.I€HI/I${;

- HaBBIKAMHU IYOJIMKAIMA PE3ylIbTAaTOB HAYUYHBIX MCCIIECIOBAHUNW B HAyYHBIX M3JaHUSAX Ha
AHTIINHACKOM SI3BIKE;

- YMCHHUEM CO31aBaThb SICHBIC, JIOTUYHBIC BBICKA3BIBAHUA MOHOJIOTUYCCKOTO U OHUAJTIOT'MYCCKOIrO
XapaKkTepa B Pa3IMYHBIX CUTyalUAX OBITOBOTO U HpO(I)CCCI/IOHaJ'IBHOFO O6I_I_ICHI/I$I, IMOJIB3YSICh
HCO6XO,I[I/IMI>IM Ha60pOM CpCACTB KOMMYHUKAIIUH,

- mpueMamMu NyOIMYHOM pedyu U JAEJ0BOro U NMPO(ECCHOHATBHOIO JUCKypCa Ha aHTIIMHCKOM
A3BIKE.

TeMbl U pa3jeiibl Kypca:

1. Monynb 1. Aurnuiickuii s3b1k Juist oomux nesneit (General English)

2. Tema 1. YenoBek



IlepcoHasibHBIE TAaHHBIE: UM, BO3PACT, IPOUCXOXKACHUE, MECTO IIPOKUBAHUS. BHEIIHOCTD, 4epThI
XapakTepa, MPUBBIYKH, B3Il Ha KU3Hb, YMEHUS U CIIOCOOHOCTH, NOTPEOHOCTH U MHTEPECHI,
[IEHHOCTH, MJI€AJIbI, CMBICII KH3HH. YEIOBEK B COIUYME: CEMbS U OBIT, KPYT OOIIECHUS.

KoMMyHUKaTHBHBIE 33aJlauM: OCYLIECTBISTh KOMMYHHKAIIMIO B YCTHOW U MUCbMEHHON (hopmMax:
coo011aTh 0 cede: 0 BHEUTHOCTH, YepTaxX XapaKTepa, O BPEIHBIX U MMOJIE3HBIX MPUBBIYKaX, B3TJISAaX
Ha JKU3Hb, YMEHHUSIX U CIIOCOOHOCTSIX, MOTPEOHOCTSX U MHTEPECcax, LIEHHOCTSX B KU3HU, CBOUX
ujeanax, CMbICIIe XHU3HHU; 3a/laBaTh BOIPOCHI COOECETHUKY MO T€MaM; OMMCHIBATH XapaKTep
YEJIOBEKA; CpPAaBHUBATh BEUIM WM IPEAMETHI; JIOTUYECKH CTPOUTH BBICKA3bIBAHUS IO
CaMOCTOATENIBHO COCTAaBJICHHOMY IIJJaHY O CEMbE, POJICTBEHHHMKAX: HMs, BO3pAaCT, CTEIEHU
POJCTBA, MPOQeccHsi; yMETh ONEPUPOBATH YUCIAMHU, JaTaAMH, JHIMH HEJEIH, MECSAIIaMH | TIp.

3. Tema 2. [Iponuioe u HacTosIEe

JleTcTBO, OTPOYECTBO U IOHOCTh. Bpems u BpemsinpenpoBoxkaeHue. CBo6oaHoe Bpems. [Ipomiioe
U Hacrosiee B Qu3ndeckoM, MHGOPMAIMOHHOM U BUPTYAJIbHOM MPOCTpAHCTBaxX. Bpewms, kak
camasi OoJibIIasi IIEHHOCTh B )KM3HH YEJIOBEKA.

KoMMyHHKaTHBHBIC 33Jla4d: OCYIIECTBISTh KOMMYHHUKAIIMIO B YCTHOH W MHCHbMEHHON (hopMax:
TOBOPUTH O COOBITHSX MPOIIEANIETO BPEMEHH, OMKUCHIBATH CBOE JAETCTBO, OTPOYECTBO U IOHOCTB;
paccyX1atb O BPEMEHH M €ro BIMSHUHM Ha XKU3Hb YEJIOBEKA, O PacHpelesieHUHd BpPEMEHU U
MOBCEIHEBHOM paclopsiike, CBOOOJAHOM BpEMEHHU; JIOTUYECKH CTPOUTH BBICKA3BIBAHUS O
BUPTYalIbHOW  pEANbHOCTH U  WH(OPMALMOHHOW  SIOXEe, OMNHCHIBATH  OKPYXKAIOUIYIO
NEHCTBUTENBHOCTh, pAcCyXKIaTh O sBICHUU «BUpTyanpHBI 4YenoBeK» B MPOCTPAHCTBE
UH(GOPMALIMOHHON KYIbTYpPHI.

4. Tema 3. JINUHOCTHBIN pOCT

Otanbl CTaHOBJIEHUS JUYHOCTH. Mou 1enu, AocTixeHus. Motuanus. OTHOILIEHUSI ¢ CaMUM
co0oil. Buyrpennsist rapmonusa. OTHoWEHUS C OKpyaromuMm wMupoMm. CaMmoro3HaHuE.
Camopeanuzanus. Pedunekcuss kak crnocod camopa3Butusi. OCHOBHBIE XapaKTEPUCTHKH
YCIIEIIHOTO YeJIOBEKa. YCHEMIHOCTh JIMYHOCTU. (DakTopbl ycnexa: IeHbl, Cpela, XapakTep.
IIpeononenne TpyaAHOCTEN.

KoMMyHHKaTHBHBIE 3a/1aud: OCYIIECTBIIATh KOMMYHUKALIMIO B YCTHOW M MUCBMEHHOH (opmax:
CTPOUTH JIOTUYECKHE BBICKA3bIBaHUS O JMUYHOCTHOM POCTE, PACCYkAaTh O CIOc00ax TOCTHKEHUS
ycnexa, BO3MOYKHOCTSAX PAa3BUTHs BHYTPEHHEro IIOTEHLMANa, >KU3HEHHBIX IEepPCIEKTHBAX,
CMBICJIOBOM HAIlOJHEHUU JKU3HHM, (OPMHpPOBAHMM OTBETCTBEHHOCTH, B3ITOH Ha cels
J0OPOBOJIBHO; paccKa3blBaTh O CIIOCO0aX CaMOCOBEPIIIEHCTBOBAHUS.

5. Tema 4. Oxpyxaromuii Mup

BospnelictBue yenoBeka ¢ okpyxarome cpenou. Iloroma m knumar. BnusiHue denoBeka Ha
npupoay: armocdepy, jieca, MUPOBOI OKeaH, MOYBY, )KUBOTHBIN MHp. UeIOBEK — TUTS IPUPOIBIL.
CoBpeMeHHBIE PKOJIOTHIECKUE TTPOOITEMBI.

KoMMyHHKaTHBHBIE 3a]1auM: OCYLIECTBISITh KOMMYHHKAILIUIO B YCTHOW U MUCBbMEHHOM (popmax:
CTPOUTH JIOTHYECKHUE BBICKA3bIBAHMS O JKHMBBIX CYIECTBAX U UX B3aAMMOJIEHCTBHE C OKPYKAKOLIEH
cpeznoit; mpobieMax 3arps3HeHUs U OXpaHbl OKpYXKarolled cpesibl, IPUPOIHBIX U TEXHOTCHHBIX
KaTacTpoax, CTUXUHHBIX OEICTBUAX; MOJOKHUTEIHLHOM M OTPUIIATEIHLHOM BIMSHUM YeJIOBEKa Ha
IPUPOAY M DKOJOTHIO 3€MIIM; pPacCyKIaTb O HEPYLIMMOW CBSI3M YEIOBEKA U IIPUPOJBI;



y4acTBOBATh B IUCKYCCHH O IIEHHOCTSIX MPUPOIHBIX PECYPCOB, COXPaHEHUS OKPYKaIoIIEeH cpebl
JUTSE Oy IYIIUX TIOKOJICHHIA.

6. Tema 5. PasBiieueHus u xoo0u

Cnopt. My3sika. Yrtenue. @Dortorpadus. Tanmel. Kwmno.  Tearp.  Bupeourpsr.
KonneknuonupoBanue. TBopuecTBo. BimsiHue x0060u Ha KU3HB YelloBeKa. X000M Kak Crocod
camopealli3aliy WM IycTasi TpaTa BpeMeHHU.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYIIECTBIISATh KOMMYHUKALIMIO B YCTHOW M MUCbMEHHOH (opmax:
YMETh ONHCATh CBOU Pa3BJICUCHUS U XO00U; COCTABIATH PEIICH3UH Ha (DUIIbM, KHUTY, CIIEKTAKIIb
U T.1I.; 0OCYyIUTh TEPOEB U COACPNKAHWE KHUTH, QUiIbMa, MyJIbTHUIbMa U T.1.; BECTH Oecemy o
BIMSIHUM X000M Ha BbIOOp mpodeccuu, naTh OOpaTHYIO CBsSI3b HA MPOYUTAHHYIO KHHTY,
IPOCMOTPEHHBIN (PUIBM, MY3bIKY, (POTOBBICTABKY U T.1.; 0OCYX/1aTh KHHOMHIYCTPUIO, MY3BIKY,
CMMU, Belpaxarb cBoe MHeHue O BiausHun CMM Ha 001mecTBO; CTPOUTH JIOTHYECKHE
BBICKA3bIBAaHUS O BIUSHUHM X000U Ha KU3HDb YeJIOBEKa.

7. Tema 6. MeuTsl U pealibHOCTh

Yro Takoe Meuta. I'paHnIa MEXIy MEUYTOM M pPEalbHOCTBIO. PeaJlbHOCTH MOPOXKIAET MEUTy.
Meura, craBmas peanbHOCTBIO. IIpeacraBnenue o peanbHOM Mupe. Meura ninu nenb. Meursl,
IUIaHBI U peasibHOCTh. [Iansl Ha Oyayiuee.

KOMMYHI/IKaTI/IBHLIC 3alavyu: OCyHeCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ U MUCbMEHHOM Q)OpMaXZ
pacCykaaTb O pa3HHULC MCKIAY MeqTOﬁ, IUIaHaMHW W LCJIbIO; paCCKa3bIiBaTb O CBOMUX MCUTAX;
AUCKYCCHPOBATh HA TEMY «Kak BOIIJIOTUTH MCUTY B p€aJIbHOCTU», YMETH COCTABJIATH CIIMCOK ICJI
Ha HCACI0, MECAIl U T.[., PACCYXKAATh O IJIaHaX Ha OmmKaiiiiee 6y,uymee " INCPCIICKTUBY.

8. Tema 7. [lyrewmecTBus

Benukune nyremectseHHUuKH. [locemenune paznuunbix ctpad. HoBble BieuaTiieHUs: U OTKPBITHUS.
['eorpadusa myremectBuil. Typusm u nyremectBue. [ImanupoBanue mnoe3nku. TpaHCHOPT.
['octunuIB! - 6poHUpOBaHUE, cepBUC. OMBIT MyTEIIECTBUH. AKageMudeckas MOOMIBHOCTb.

KoMMyHUKaTHBHBIE 33JJaul: OCYLIECTBIISTh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHOM (hopMax:
paccyxaaTh Ha TEMY KaHUKYJI, OTIYCKa; 00CYK1aTh BUbI TyTEIIECTBUM, TPAHCTIOPT, TIOCELICHHUE
JOCTOIPUMEYATENbHOCTEN; IEUTHCSI HOBBIMU BIIEUATICHUSIMU, OTIBITOM, HEOOBIYHBIMH (PaKTaMu;
OMMCHIBaTh reorpaduueckoe MOJOKEHUE TOpPOJIOB U CTPaH; CPAaBHUBATH KYJIbTYPY U OOBIYAH
pa3HBIX CTpaH; pACCKa3blBaTb O JOCTONPUMEYATENIBHOCTAX; ONMCBIBATH  IPOLEAYPY
OpOHMpPOBaHUSI TOCTUHHUIL, XOCTEJOB, MpEJiaraeMblii B HHX CEpPBUC; OIMUCHIBATH CHOCOOBI
IyTEIIECTBUM Pa3HBIMU TPAHCIIOPTHBIMH CPENCTBAMM, NEPEABUKEHHUE IO TOPOAY, HUCIIOIb3YS
METpPO, TAKCH, aBTOOYCHI; KPAaTKO PacCKa3zaTh O TPAHCIIOPTHOU CHCTEME B CBOEM I'OPOJIE.

9. Tema 8. ConuanbpHas )KU3Hb

VYuactne B CTyAGHUECKHMX Kiy0ax wim cooOmecTtBax. BoJoHTepckoe  JBIKEHHE.
biarotBoputenbHOCTh. brnaroyctpoiicTBo. YdacTue B MOJOAECKHBIX U COLMATIBHBIX MPOEKTaX.
Mononexable THUNUATUBLL. ColMalbHas CO3HATEILHOCTD.

KoMMyHHKaTHBHBIE 3a/laud: OCYIIECTBIISATh KOMMYHUKALIMIO B YCTHOW M MUCBMEHHON (opmax:
pacckasbIBaTh O COOCTBEHHOH COIMANbHON MO3UIIMU U COLMANBHOM MHUIIMATUBE; OCYIIECTBIIATh
MOUCK HEOoOXoauMOH HHGpOpMalMK IO TEMaTHKe; pacCykJaThb Ha TEMY BOJOHTEpCTBA U
0J1aroTBOPUTENBHOCTH, OJaroycTpoicTBa ropoja, KaMmiyca u T.1.

10. Monynb 2. AHTIHICKUH s3BIK 10151 akagemudeckux nenei (English for Academic Purposes)



11. Tema 1.06pa3oBanue

Pone obOpazoBanust B coBpemenHoMm mupe. O0yuenue B BY3e. OOmiecTtBo, OCHOBaHHOE Ha
3HaHusAX. OOpa3oBaHue yepes BCIo xKu3Hb. O0pa3zoBaHue Kak 1eHHOCTh. Kputepuu Beibopa BY3a.
[Tpodeccus 6ymymiero.

KoMMyHHKaTHBHBIE 3a/1a4d: OCYIIECTBIISATh KOMMYHHMKAILIMIO B YCTHOW M MUCHMEHHOM (hopmax:
CYMMHUPOBaTh OCHOBHBIC HJICH CTaTbU O Ba)XHOCTH OOpa30BaHUS B COBPEMEHHOM OOIIECTBE;
c/iesaTh BBIBOJBI O IIEHHOCTH OOpa30BaHUS Ha OCHOBE CTATUCTHKH, OOCYAUTh HEIOCTATKU U
NpeuMyuiecCTBa BBICHICTO O6paSOBaHI/IH; O6cyI[I/ITB IUIFOCBI 1 MUHYCBI PAa3JIMYHBIX TEXHOJIOTUU
00y4YeHUs; TUCKYTUPOBATh O Ipodheccusix Oyaymero u COOCTBEHHOM BbIOOpe mpodeccuu.

12. Tema 2. KpeaTuBHOCTh U TBOPYECTBO

10 BenmuainX OTKPHITUI B pa3HbIX o0nacTsax Hayku. CiydaiiHble OTKPBITHS U UX POJIb B HAYKE,
OKOHOMHBIC HHHOBAaIlUH, BIIUAHHUC TEXHOJIOTHH U O6pa3OBaHI/I$I Ha Ppa3sBUTUC TBOPUYCCKUX
CIocoOHOCTEH, HccneaoBareabckuil morenuuain. Hayanoe tBopuectBo. KpeatuBHoe MblllUIEHHUE.
N300peTaTesibCTBO KaK MPOLECC PELICHNS NHKEHEPHBIX 3a/1a4.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCyHIeCTBJIATE KOMMYHUKAIIUIO B YCTHOﬁ U MUCbMEHHOM Q)OpMaXZ
pacCKa3bIBaTb 00 OTKPBITUAX H I/I306pCTCHI/I$IX, CHy‘I&fIHLIX OTKPLITHUAX, H O6Cy>KI[aTL Hux
BaXXHOCTb, BJIMAHHUC KpPCAaTHBHOCTH MBIINIJICHUA Ha Pa3BHUTHC TeXHOHOFHﬁ; O6CY)K,I[aTb
AOCTYIIHOCTb HAYKU JIA BCEX BO3PACTHBIX KaTel"OpI/Iﬁ H BO3MOXHOCTbB I[O6I/IBaTLC$I BBICOKHX
pe3yibTaTOB;, Y4YaCTBOBATH B HOUCKYCCHU Ha TEMY BAXHOCTH KPCATUBHOI'O MBINUICHUA U
TBOpPYECTBA B HAYKE, TCXHUKC U y‘le6HOM mpouecce.

13. Tema 3. Crapoe u HOBOe «VHTEepHET Beleii»

JIronqu U JaHHBIC. HCKYCCTBSHHLIﬁ uHTEIeKT. ObnacTu IMPUMCHCHHA TCXHOJIOTHH «I/IHTepHeT
Belei». TenaeHnnn Pa3BUTHA HUHTCETpAlUN (I)I/ISI/ILIGCKOFO MHpa B KOMIIBIOTCPHBIC CHUCTCMBEI.
BausHue TexHOI0THH ((I/IHTepHeT BEIlIEI» Ha JKU3Hb YEIOBEKa. 3BOJ’IIOI_II/I$I ITPOMBIIIJICHHBIX
HHTCJUICKTYAJIbHBIX TEXHOJIOTHiA.

KoMMyHUKaTHBHBIE 3a[]Jaul: OCYLIECTBIISATh KOMMYHHUKAIIMIO B YCTHOM U MUCbMEHHON (hopMax:
OCYIIECTBIISATh MOUCK HMH(popMauuu B MHTepHET MCTOYHMKAX M OOMEHMBATbCS MHEHUSIMU O
npumenenun «/HTtepHer Bemeil» Ha ObITOBOM ypoBHE NOTpeOUTENell; paccka3blBaTb U
ONMUCBHIBATh BO3MOXHOCTH, IIPEMMYINECTBA M HEAOCTAaTKM TNPHUMEHEHUS COBPEMEHHBIX
MHTEJJIEKTYaJIbHBIX TEXHOJIOTMHA B (PU3UYECKOM MHUPE; COCTAaBIISITH OINUCATENBbHBIE 3CCE, ICCe-
paccyxAeHHsl IO TeMaTHKe; 00cyxJaTh pa3Butue «/HTepHET Bemiel» B COBPEMEHHOM MHpE
UHTEJUIEKTYaIIbHBIX TEXHOJIOTUH.

14. Tema 4. J)Ku3HeHHBIE IEHHOCTH

HCHHOCTB JKHU3HU. TpI/I OCHOBHBIX Kpyra JXU3HCHHBIX HeHHOCTeﬁC JIJU4YHas >XU3Hb U OTHOIIICHNA,
pabota u OusHec, cOOCTBEHHOE pa3BUTHE. BiusHue cemMbu M conuyma Ha (GOpPMUPOBAHUE
KN3HECHHBIX HeHHOCTeﬁ. I/IHHI/IBI/I)IyaJ'II/ISaHI/IH HeHHOCTeI\/’I B JXH3HH H CaMOIICHHOCTb.
Hpe}ICTaBHeHI/Ie 0 )KM3HCHHBIX HECHHOCTAX KaK OPUCHTHUPAX B ) KU3HU. KOMMyHI/IKaTI/IBHI)Ie 3aJa4uHn.
OCYIIECTBIISITh KOMMYHHKAIIMIO B YCTHOM U MHUCbMEHHOM (hopMax: paccykJIaTh O HEHHOCTHBIX
OPUEHTHpAaX B JKHU3HM YEJIOBEKAa, OMMCHIBATH COOCTBEHHOE IPEACTaBICHUE O KU3HEHHBIX
LEHHOCTSX, 0OMEHUBATbCS MHEHUSMHU O BIMSHUM OKPY)KaIOLIeH AeHCTBUTENFHOCTH U COLMyMa
Ha (popMHpOBaHNE KUZHEHHBIX [IEHHOCTEH U COOCTBEHHOTO MPE/ICTABICHHS O [IEHHOCTH JKU3HHU.



15. Tema 5. DKon0rHs ¥ 310POBbE YETOBEKA

B3aumocBsI3b 3KOJOTMU U 30pOBbSl UEIOBEKA. 3aBUCHMOCTb YPOBHS 370POBbsSI YEJIOBEKA OT
Ka4yecTBa €CTECTBEHHOW cpenbl OOMTaHUS. JKoJOTH4Yeckue (PakTopbl — CBOWCTBA Cpelbl, B
KOTOpOM MBI JKMBEM. |MrMeHa W DSKOJOTUS 4YeJOBEKAa. OKOJOIMs U €€ BIMSHHE Ha
KU3HEJEATENbCTh. Posb 3Kom0ornyeckoro o0pa3oBaHus B palliOHAIBLHOM MPUPOOIOIB30BAHUU.
3aBUCUMOCTh OOIIECTBEHHOT'O 3/J0POBBS OT IPUPOIHBIX (AKTOPOB.

KoMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHHMKALIMIO B YCTHOW M MUCbMEHHOM (hopMmax:
O0OMEHMBATbC MHEHUSMHU O POJIM 3KOJOIMM, TMUTMEHBl Ha 3J0pPOBbE UYEIOBEKA; PacCcyXkJIaTh O
3aBHCUMOCTH 3JI0POBbsI YeJOBEKa OT (DaKTOPOB OKPYXKAIOMIEH cpenbl; OO0CYXKIaTh BIHMSHHE
IKOJIOTHYECKUX (PAKTOPOB Cpeabl Ha 3A0pOBBIM 00pa3 KHU3HHM 4YEIOBEKa; COCTaBISATh
OnucaTeNbHBIE 3CCE€ MO TEMaTHWKe; JeNaTh BBIBOABI, (OPMYIMPOBATH MHEHHE O pOJIU
HKOJIOTHYECKOT0 00pa30BaHus JIsl COXPAHEHUS! €CTECTBEHHOM Cpeibl OOMTAaHUS Ha TIaHETe.

16. Tema 6. UuTemnexT

Craguy KOTHUTHUBHOTO Pa3BUTHUs. THUIIBI MHTEIUIEKTOB. Te€OpHs MHOXKECTBEHHOTO HHTEIUICKTa
I'oBapna [MapaHepa. BausiHue Tua MHTENUIEKTa Ha YCHEIIHOCTh U camopeanu3auuio. Teopus
KOTHUTUBHOM Harpy3ku. [lamsaTe n BocnomuHanus. Biusaue nudpoBbIX TEXHOJIOTUN HA TTAMSTh,
OOyuenue Bo cHe. TpeHupoBKa MO3ra WU MHEMOTEXHUKH, COXPAaHEHHE MOJIOJOCTH MO3ra.
OMOLMOHAJIBHBINA UHTCIUICKT.

KoMMyHHKaTHBHBIE 3a/laud: OCYILECTBIIATh KOMMYHUKALIMIO B YCTHOW U MUCBMEHHON (opmax:
JUCKYTHpPOBaTb O CYIIECTBYIOIIUX CTAIUsAX KOTHUTHUBHOIO pa3BUTHs, TUIAX WHTEIICKTA;
000CHOBBIBaTh BBIOOP «CBOEro» THUIa MHTEIeKTa 1o ['. ['apaHepy; aHann3upoBaTh pa3anyHble
CHoCcoObl NMPUHATUS PEIICHUH U UX MOCIENCTBHs; OOCYXIaTh peajbHble CUTYalluH, KOTOpbIE
BJIMSIIOT Ha BBIOOP cr1oco0a NpUHATHUS PELICHU; yMeTh OOBACHUTH KaK BOCTIOMUHAHUS XPaHATCS,
00pabaTbIBatOTCS, YAECPKUBAIOTCS B MAMSATH; M3J1araTh BIUSHUE KOMIBIOTEPHBIX TEXHOJIOIUH Ha
namsaTh W JeNaTh IPENoJokKEeHHe O TOM, Kak OyleT MEHSAThCS CHOCOOHOCTh YesoBeKa
3allOMMHATh MHGpOpMalWi0 B OyaylleM; OCYIIECTBJIATh IMOMCK M OOMeH HH(opmaiueil o
HBOJIIOIMM TEOpUM OOY4YEeHHs BO CHE; M3JaraTh LIEHHOCTh 3TON TEOpUH Ul NPUMEHEHHS B
OOBIYHOM KU3HU; 00CYKAAaTh METOJMKHA TPEHUPOBKH MO3ra U MHEMOTEXHUKH, HCIIOIb3yEMbIE B
00y4eHHMH; KOHCTAaTUPOBaTh HayuHble (PaKThl O (paKTOpax, HOMOTAIOIIUX MPOJUIUTH MOJIOJOCTh
Mo3ra; 0OMeH MHEHUSIMH, (OpMYJIMPOBaHUE NPEIOKEHUN KaK ONTUMHU3UPOBATh paboTy Mo3ra
BO BpeMsI 9K3aMEHOB. P0JIb Y MOIIMOHAJIBHOTO UHTEIUIEKTA B OOILEHUH.

17. Monynes 3. Aurnwmiickuii si3pik aisi criennanbHbix 1eneit (English for Specific Purposes)
(Bb100Op Hanpasienus 3.1. win 3.2. wiu 3.3)

18. 3.1. Aurnuiickuit aysa uccnegoparenbekux menen (English for Research Purposes)

19. Tema 1. Hayka: Buepa, cerogus, 3aBTpa

HcTtopust pa3BUTUSl €CTECTBEHHBIX HAayK M HayuyHble OTKphITHA. [Ipupona Hayku u KpUTEpUU
HayyHocTU. OOpa3 coBpeMeHHOro yuyeHoro. HoBwle HampasieHusi B Hayke. JKu3Hb B IOHUCKE.
Hayxa ynuBepcurera. B3auMocBs3b €CTECTBEHHBIX U TYMAHUTApHBIX HAyK B coBpeMeHHOM BV 3e.
[lenecooOpa3HOCT, W IEHHOCTh (YHAAMEHTAIBHBIX HccienoBaHuid. MccnemnoBaTenbekas
KoMaHJa. Hamm coBpeMeHHMKH, JlaypeaTbl HOOENeBCKOW MpeMHH U UX OTKphITUA. [lyTh OT
OakanmaBpa 10 HOOeneBCKoro jiaypeaTa. HaydHble wuccienoBaHus Kak BKJIaa B Oyayiiee



nuBmIM3anui. KOMMyHUKAaTHUBHBIE 3aJa4qd: OCYLIECTBISITH KOMMYHHUKAIUIO B YCTHOH U
NUCbMEHHOU (opMax: JenaTh COOOIIEHUS O HAYYHbBIX OTKPBITHSIX, HOBBIX HAIIPABJICHUSAX B HAYKE;
BBIPA3HUTh APIYMEHTHPOBAaHHOC MHEHHE O POJIHM HAayKH B XKM3HH OOIIECTBA, IEIECOO0PA3HOCTH
(uHAHCHPOBAHMS HAYKHU; PACCKa3bIBaTh O HOBBIX HAIIPABICHUAX B HAYYHBIX 3HAHUAX; 00CYkKIaTh
O BIMSHUAU HAay4YHBIX OTKDBITH Ha MHPOBO33PECHHE YENOBEKa; OOOCHOBBIBATH CBOM BBIOOD
HAYYHOT'O HMCCJICOBaHMs;, Y4aCTBOBaThb B OOCYKACHUHM O BKJIaJC HAay4YHBIX HCCICIOBAHWI B
¢dopmupoBaHue OyIyIIEro; paccka3blBaTh O HOOEIEBCKUX JlaypeaTax B CBOCH Hay4HOU obiacTu.

20. Tema 2. [Tonynspuzanusi HayKu

CpeactBa mnonynspusauuu Haykd. HayuHas KoMMyHMKanusi. ABTOpPCKOE IIpaBO U
UHTEJUIeKTyalbHas coOcTBeHHOCTh. CMU, HayuHast KypHanmucTtuka. llomynspusanus Hayku B
Wnrepuere. CouunanbHoe 3HaueHHWe Hayku. llomynspusanus HayKd M HaydyHOE MBILUICHHUE.
CoBpemeHHble TpeHAbl Hayunona. Kakoe MeCcTO B JKU3HHM YUYEHOro JIOJDKHA 3aHUMAaTh
NONYJIIpU3aLMs, U O NOIYJIApU3aTopax, He ABIAIOIMXCA yueHbIMU. «llomynsapusanus Hayku -
MOCTHK OT «aKaJIeMU3Ma» K KaKJIOMY 4el0BeKy». HaydyHO-nOmyIsipHbIi CTUIIb.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBIIATD KOMMYHHUKAIIUIO B YCTHOﬁ U IIMCbMEHHOM (1)OpM8.XZ

JieNiaTh COOOIIEHHSI O CPECTBAX MOMYISAPU3AIH HAYKH; BBIPAXKaTh apryMEHTUPOBAaHHOE MHEHHE
00 aBTOPCKOM IIpaB€ HAay4HbIX HCCIEJOBAaHUI U MCKIOYUTEILHOM IIpaBe Ha Hay4dHOE
IIPOM3BEJICHNE; JHUCKYTHPOBaTh O COLMAJIBHOM 3HAYCHUM NOMYJIAPU3ALMM  HAYYHBIX
UCCIICIOBAaHMIA; Y4aCTBOBATh B OOCYKICHHU O TOM, KaKO€ MECTO B JKU3HHM YUEHOTO JOJDKHA
3aHUMAaTh NOMYJISAPU3aLUs CBOUX HCCIENOBAaHUM; PACCYk AAaThb O HAYYHOM JKYPHAIUCTUKE U €€
pOIM B TOMYJSApPH3AlMM HAayKW; OOMEH MHEHUSMH H (HOpPMYyJIHpPOBAHHE OTHOLICHHUS K
nonynsipuzanud Haykn B HMuteprere, CMMU; 0OBACHUTH COBPEMEHHBIE TPEHABl HAYYIIOIa;
COCTaBIIATh OIMCATENIBHBIE JCCE, dCCE-pacCyxkaeHue 1o teme «llomynsapusanus HAyKd - MOCTHK
OT «aKaJIeMHU3Ma» K KOKJIOMY YEIIOBEKY».

21. Tema 3. OCHOBHBIE KaHPbI HAYYHOI'O CTUJIS

Hayunoe nucbsmo: 3Bomonus U pa3Buthe. JKaHp KypHaIbHOW MyOJUKaLWN: IEPBUYHBIE TEKCTHI.
Bropuunsie nccnenoBaTenbCKue TEKCTHI: 0030pbl HAyYyHOU JiuTepaTyphl. JKaHp mpecc-penusa u
Hay4YHO-HOBOCTHOTO oT4eTa. JKaHp Te31coB Ha KOH(EPEHIUIO U T0KIa/10B B COOPHUKHU.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBJIATH KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOHU (bopMax:

JieNaTh COOOIIEHHsT B JKaHpE Ipecc-pelin3a M Hay4HO-HOBOCTHOTO OTYETa; paccyXaaTrb O
TUOPUIHOM TPUPOJEC TPECC-PEIM30B M HAYYHO-HOBOCTHBIX OTYETOB; 00pabdaTbiBaTh |
IPEJICTaBIIATh JJaHHbIE B Pa3IMYHBIX (JOPMATOB C YUETOM ajpecaTa; pacCcKa3blBaTh O MpPOILECCe
HAy4YHOTO TOWCKA, O BEIUKHUX THUIMOTE3aX MPOIUIOT0 U BEIUKUX JKCIEPUMEHTAX MPOIIOTO U
HACTOSIIETO; y4aCTBOBATH B IMAJIOTE U OOCYKJIEHUH O COITMOUCTOPUUECKOM KOHTEKCTE Pa3BUTHUS
HAayKd W JKYPHQJIBHOW CTaThU; BBISBIATH Pa3MUYMs JIOTMKH apryMEHTAIllMd B aHTJIMHCKOM U
PYCCKOM $I3BIKE; COCTABJISATH KPUTUUECKUM 0030p HAYUHBIX CTATEH WX aHTJIOS3BIYHBIX KYpPHAJIOB.

22. Tema 4. Hayxka. IIpocToe o cinoxHOM

CrnoxHble Hay4HBIE SIBJIEHUS MIPOCTBIM SI3BIKOM. Pacckaspl, MHTEPBBIO, BBICTYIIJIEHUS! YYEHBIX O
SBJICHUSAX NMPUPOJIBI U HAyUHBIX OTKPBITHX (CTuBeH XOKUHT, Puuapn delinmaH u T.1.)



KoMMyHUKaTHBHBIE 33J]a4l: OCYIIECTBIIATh KOMMYHUKAIIMIO B YCTHOM U MUCbMEHHOU (hopmax:

OOBSICHUTH CJIOKHOE HAyYHOE SIBJICHUE MPOCTHIM SI3BIKOM JJIsl JHOOOW KaTeropuu CIyIIaTess;
yCTaHaBIUBATh KOMMYHUKATUBHYIO CBSI3b C ayJIMTOPUEH UCIIONB3YS CIICIIHATIbHbIE PUTOPUUECKUE
NpPUEMbl W HW300pa3WTeIbHBIC CPEJCTBA PEYM HAMpPABICHHBIC HA YIYYIICHHUE BOCIPHUSTHUS
uH(pOpMaLIUK CiTylIaTenei

23. Tema 5. B3auMOCBsI3b HAYKU U TEXHUKU

Hayka u TexHuka u ux B3auMOCBs3b. TeXHHKa Kak IpUKIIagHas Hayka. HOBOCTH HAyKH U TEXHUKH.
Hayunsle 3araaku, Ha KOTOpbIe MOKa HET OoTBeTa. Hayka M TeXHHMKa, OTKPBITUS M U300pETeHUs
KOHI]a HOBOro BpeMeHW. HayuHble ceHcauum U TexHuuyeckud mnporpecc. I[Iponecc
TEXHOJIOTM3aLUH HAYKU.

KOMMYHI/IKaTI/IBHBIe 3a/lauui: OCYHICCTBIAATh KOMMYHHUKAIIUKO B YCTHOﬁ 1 IINCHMEHHOMH (bopMax:
JCJIaTh COO6H.[€HI/IH 0 B3aMMOCB3HM HAYKHM U TCXHHUKH, BbIPA3UTh apI'YMCHTUPOBAHHOC MHCHHUEC O
TCXHHUKEC KakK HpHKHaﬂHOﬁ HAYyKeE; 0OMEHMBATHCSI MHEHHSMH O HOBOCTAX HAayYKH H TCXHHUKC;
pacCKa3biBaTb O HEPACKPBITBIX HAYYHBIX OTKPBITUAX; COCTABJIATH OIMMCATCIIBHBIC 3CCE, 3CCC-
PacCy’KACHUSA O HAYUYHBIX CCHCAlIUAX.

24. Tema 6. HayuHnas sTHka

BaxxHocTh Hay4yHOW OSTHKM B HCCIEIOBATEIbCKONM W MYyOIMKAIIMOHHOW JAESITeIbHOCTH.
[TocneactBust Qanbcudukanuii HaydHbIX pe3ynbTaToB. OCHOBHBIE THUIIBI HApYIIEHUH B cdepe
STUKM HAYYHBIX MyONMUKaluui: KOH(IUKT HHTEpecoB, (alOpukaius pe3ynbTaToB, ILJIaruar,
caMoIlIaruar, «Hape3ka caisiMu», mpoOaeMbl aBTOPCTBA, COABTOPCTBA, TOYETHOTO aBTOPCTBA.

KOMMYHI/IKaTI/IBHI)IC 3ala4yu: OCyHICCTBIATh KOMMYHHKAIIUIO B YCTHOf/'I ¥ TINChMEHHOM q)opMax:

pacCykaatb O IOCICACTBUAX q)a6pHKaHHI>i, MAHUITYJIUPOBAHUSA HIIM HCKAXKCHUA HAYYHBIX
JaHHBIX; OOBSACHUTH THUIIBI HapymeHm“I B C(bepe OTUKH HAYYHBIX HY6HHK3HHﬁ.

25. Tema 7. Hayka na Gnaro oOmiectBa

CorracoBaHHOCTD HayKu C OCHHOCTAMHM TI'yMaHH3Ma U FYMaHI/ICTI/ILICCKI/Iﬁ BKJIaaA HayKu B
O6H.ICCTB€HHOC pa3BUTHC. Muccus YY4CHOI0O B COBPEMCHHOM  MUPC. OTBeTCTBEHHOE
HCIIOJIb30BAHHUEC HAYKU HA Oyraro 06H_IeCTBa.

KOMMYHI/IKaTI/IBHLIe 3alavyu: OCYHICCTBJIIATh KOMMYHHUKAIIUIO B YCTHOﬁ U IHCbMEHHOHU (bopMax:

pacCcyxxaaTtb U 00OMEHHUBATHLCA MHEHUSIMH O OEHHOCTAX I'yMaHu3Ma u FYMaHI/ICTI/I‘-IeCKI/Iﬁ BKJIaJ
HAayKHU B O6HICCTBCHHOC Pa3BUTHEC; OAUCKYTUPOBATH O MHUCCHUH YYCHOI'O B COBPECMCHHOM MMHPC;
OmmpoBEprartb MWW MNOATBEPKAATH q)aKTBI HCIIOJIb30OBAHUA HAayKW JJIA HOpa6OHICHI/I$I u
YHUYTOXXEHUE JIIOJIEH M NPHUPOABL; dcce-paccyxkjeHne no teMe «HyxHa 1M coBpeMEeHHOMY
o011ecTBy Hayka?».

26. Tema 8. UccnenoBanue: 1enb, npodiaeMa, 00beKT U MpeIMeT

Bunelr  uccnenoBanuil:  QpyHIaMeHTaNbHOE HCCIEIOBAaHUE, MPHUKIAJHOE HCCIEI0BaHUE,
MOHOJUCIUIUIMHAPHOE HCCIIeI0BaHUE, MEXAUCIUIIIMHAPHOE HCCIeloBaHUe. DTallbl Hay4YHOTO
HCCJIEIOBAHMS U UX KpaTKoe coepxkanue. Beioop TeMsl nccienoBanus. OnpeaeneHue o0bekTa u
npenMera uccienoBanus. OmnpeneneHue nend M 3anad. Pazpabortka rumotessl. CocTaBieHue
miaHa uccienoBanus. Pabora ¢ murepaTypoil.

KOMMYHI/IKB.TI/IBHLIC 3alavuu: OCYHICCTBJIATH KOMMYHHUKAIIUIO B YCTHOﬁ U NMHMCbMEHHOM (bopMaX:



OOBSICHUTD PAa3HUILY MEKAY BUIAMH HCCIICOBAHUIT; OMMCHIBATH 3TAIlbl HAYYHOTO HCCIICOBAHUS
U KpaTKO WM3JlaraTb HMX COJEp)KaHHWE; AapryMEHTHPOBAaHHO OOOCHOBBIBATH BBIOOP TEMBI
uccica0Badus, €ro 00BbeKTa U npeameTa, Ucinu M 3ajad; BbIABUTATH THIIOTC3Y HUCCICOOBAHUSA;
COCTaBJIATH IUIAH WCCIIEAOBAaHUS, (OPMHUPOBATH OMOIMOTpaPUUECKH CIIMCOK MO UCCIIEAYeMOi
npo0JieMe B COOTBETCTBUU C TPEOOBAHUSMU BRIOPAHHOTO HAYYHOTO KypHAIA.

27. Monynb 4. AHMIHICKAN 3BIK U1 crienuaibHbIX menei (English for professional purposes)

28. Tema 1. MccinenoBanue kocMoca

YreHue, nepeBosl U OOCYKICHHE CTaTE€ll O CTPOCHUHW BCEICHHON M MPHUOOpax HCCICIOBAHMUS,
rpammaTuka GyHKIuK WHGUHUTHBA, cyhdukchl —able, -ible B 00pa3oBaHUM MpuaraTeibHbIX;
JICKCHKa CBS3aHa C OOBEKTaMH KOCMOCAa M Ha3BaHUsl MPUOOPOB; Oecelbl MO MarepuajaMm o
KOCMOCE, JOKJIaJIbI.

29. Tema 2. [IpoucxoxaeHue BCEICHHOM

YreHue u O6CY)K,Z[CHI/IC cTateu o BCGHGHHOﬁ; T'paMMaTHKa IIPUYIACTUC T'PYIIIbL Perfect; JICKCHUKa
CBs3aHa C TCOPHUAMHU IIPOUCXOKACHUA BCCHCHHOﬁ; 6€C6,[[BI 10 BuacomMarcpuajiamMm o BCEJICHHOM.

30. Tema 3. 3aragxu BCEJIEHHOH

Kpyrneiid cTonm mo BompocaMm O BCEIEHHOW IO CTaThsIM W3 HAYYHO-TIOMYJISIPHBIX KYPHAJIOB;
rpaMMaTHKa cociaraTelibHOe HaKJIOHEHHE IS BRIPAKCHUSI HEPEATbHBIX COOBITHI HACTOSAIIETO U
Oymy1iiero.

31. Tema 4. PacmmpeHue BCEJICHHOMN U MPOIIECCHI BO BCEJICHHOM

Urenne u o0OCyXJIeHUE CTaTed O pAcCIIUPEHUM BCEJIEHHOW; TIpaMMaThKa HE3aBUCHUMBIN
IIPUYACTHBIA 000POT; JIEKCHKA CBSA3aHA C UCCIIEJOBAaHUSIMU BO BCEJIEHHOM; TUCKYCCHSI ITO TEOPUSIM
IIPOMCXO0KIECHHS U PACIIMPEHUS BCEJIEHHOM.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Be3onacHoCTb KHU3HEAEATEAbHOCTH

Heab AMCHUNIMHBI:

- (GopMHpOBaHHE y CTYACHTOB OOIIEKYJIBTYPHBIX M OOIIENPO(PECCHOHATBHBIX HHTErPAbHBIX
KOMIIETEHIIN ¥ KOHKPETHBIX 3HAHMH YMEHMA UM HaBBHIKOB B cdepe 0e30macHOCTH
KHU3HEIEATEIIbHOCTH, BKITFOYasi, BOIIPOCHI 0€301TaCHOTO B3aMMOICHCTBUS YEJI0BEKa C MPUPOTHON
U TEXHOTEHHOW cpenoil OOMTaHWs W BOMPOCHI 3alIMTHI YEJIOBEKa OT HETaTUBHBIX (PAKTOPOB
YPE3BBIYANHBIX CUTYAIUH.

3agauyd AUCHUILINHBI:

- 3HAKOMCTBO CTyI[eHTOB C TeOpeTI/I‘-ICCKI/IMI/I OCHOBaMH H HpaKTI/I'-ICCKI/IMI/I BOHpOC&MI/I
obOecreucHus 0E30IIaCHOCTH JKH3HEACATCIILHOCTH;

- (I)OpMI/IpOBaHI/Ie Y CTYACHTOB Hpe,I[CTaBJ'ICHI/Iﬁ 0 MCHUXOJOTHMYECKOM 6630HaCHOCTI/I,
IMCUXOJIOTHYCCKUX YI'PO3aX U KOTHUTUBHBIX NCKAKCHUSAX

- OCBOCHHUE CTYJEHTaMH MOJIX0JI0B K TPOTUBOICHCTBUIO TICUXOJIOTHYECKUM yrpo3aM, padoTe co
CTPECCOM U KOMMYHUKATUBHBIMU MaHUITYJISIITUSIMU,

- OCBOCHHUC CTYACHTaMU 0a30BBIX 3HAHUM B 00JIACTH (I)I/I3I/I‘-ICCK01"O 3A0POBbA U 3[JO0POBbIA MO3rI'a,

- pa3BUTHE Yy CTYIEHTOB IMIPEJICTaBICHUH O CBSA3SIX M BO3MOXHOCTSX HCIOJB30BaHUS
TYMaHUTapHbIX, COLMAJbHBIX, IKOHOMHUYECKMX M €CTECTBEHHOHAYYHbIX, KaYECTBEHHBIX U
KOJIMYECTBEHHBIX MOJX0/10B U METOIOB IIPH aHAJIN3€ U pelieHnn 3a1ad oobecrnieueHus: bXX/I.

- (opmupoBaHUE MpeACTaBIEHUH y CTYIEHTOB O CBA3H CBOEH MpodhecCHOHaNbHOM AeITeTbHOCTH
u 3aya4 obecrieuenus bX/I;

- ¢hopMUpPOBaHUE Y CTYACHTOB MPEACTABICHUI O 3HAYMMOCTU JTUYHON XKU3HEHHOW MO3UIIMU U
I/IHI[I/IBI/I)IyaHI)HOFO IIOBCICHUS JJIs O6€CH€‘ICHI/I$I I/IH)II/IBHI[Y&JIBHOﬁ nu KOJ'[J'[GKTI/IBHOI\/'I
0€e30macHOCTH, B TOM 4YHCIE g obOecriedeHus O€30MacHOCTH COIMyMa, BKJIIOYash TaKOW
AKTyaJbHBIN ACTIEKT, KaK MPOTUBOACHCTBUE KOPPYIILIUN, TEPPOPUIMY U IKCTPEMU3MY.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHs MO JUCHHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatoIecs JOKHBI

3HAThb:



- TICUXOJIOTUYECKHE OCHOBHI 0OecriedeHus] 0€30MaCHOCTH JKU3HEIESTEIbHOCTH, BKIIOYAIOIINE B
cebsi paboTy C MCHUXOJOTHUYECKHMMH YIpO3aMH, CTPECCOBBIMH COCTOSHHUSIMH U TIOCTPOCHHUIO
0€30MacHON KOMMYHUKALIUU C COLUYMOM;

- KJIFOYEBBIE aCTEeKTHI 3JI0POBOTO 00pa3a KU3HH, MMOHATHS O CHCTEMaX OpraHU3Ma U CIoco0ax ux
YKpEeIUICHUS U pa3BUTHS,

- TMPaBOBbIE M SKOHOMHUYECKHE IOHATHUS OOeCTeueHHs] O€30MacHOCTU KU3HEIEATEeIbHOCTH
rpaxaan Poccuiickoii denepanniu, B TOM 4YUCI€ TOCYIapCTBEHHONW MOJOAEKHON MOJIUTUKU U
MIPaBOBBIX OTHOIICHUI B 00JIACTH HAYKH U BBICOKHX TEXHOJIOTHIA;

- TOCYIapCTBEHHYIO MOJIUTHKY, TOCYIapCTBEHHBIE CTPYKTYPHI M CUCTEMY MEPOIIPUATHI B 001aCTH
oOecrieyeHnss 0€30MACHOCTH JKU3HEACATEIBHOCTH, IpaBWJa IOBEACHUS B YPE3BBIYAMHBIX
CUTyallUsAX M OKa3aHWs IIEpBOM ITOMOILM P HECYACTHBIX CIIy4asiX, aBapHsX, YPE3BbIYANHBIX
CUTYyalUAX U TEPPOPUCTUYCCKUX AKTaAX;

- OCHOBHBIC IIOJIOKCHMHA O6IJ_[CBOI/IHCKI/IX yYCTaBOB BC P(D, OpraHu3alvi0 BHYTPCHHETO
pacnopsaaka B 1oaApa3aciICHUN,

- O6HII/I€ CBCACHUA O AACPHOM, XHUMHYCCKOM H OMOJIOTrHYECKOM OpyKuu, CpcacCTBax €ro
MMPUMCHCHU A,

- IIpaBWJa IIOBCACHHUA W MCPbI HpO(bHHaKTHKH B YCJIOBUAX 3apaXCHUA PAAUOAKTUBHBIMU,
OTpaBJIAOIIMMU BCIICCTBAMHU U 6aKTepI/IaJ'IBHBIMI/I CpeaCTBaMu;

- Ha3HA4Y€HUE, HOMEHKJIaTypy U YCJIOBHBIE 3HAKH TONOTpapUueCKUX KapT; OCHOBHBIE CIIOCOOBI U
CpezcTBa OKa3aHUs IEPBOM MEIULIMHCKON ITOMOIIM IPY PAaHEHUAX U TPAaBMaX.

yMeThb:

- CaMOCTOATCIBbHO OILICHUBATh COOCTBEHHOE TICUXOJOTMYECKOE COCTOSIHHE, NUArHOCTHUPOBATH
KOTHUTHUBHBIC HCKAKCHUA U CTPECCOBBIC COCTOSAHUA, BI)Ipa6aTI>IBaTI> KOITMHT OBBIC CTPATCIUU;

- OCO3HAHHO IMOAXOAUTH K BOIIPOCAM MHAUBUAYAJILHOT'O 310POBOT'O o6pa3a JKU3HU, IPOAYMBIBATH
Oe3omacHbIe HHAUBUAYAJIBHBIC TDCHUPOBOYHBIC PCKUMBI H PALTUOHBI ITIMTAHU A,

- aHAIM3UPOBATH COIMOIKOHOMHYECKHE IPOIECChl C TOYKH 3PCHUS TPaB U OOS3aHHOCTEH
rpaxknanuna PO u crynenra BY 3a;

- IpUHUMAaTh 00OCHOBaHHbIE YIIPaBIEHYECKHUE U OpraHU3allMOHHbIE PELIEHNS U COBEpLIaTh HHbIE
JecTBUS B TOYHOM COOTBETCTBUM C 3aKOHOM, B TOM 4HcJe, B cdepe NPOTUBOACHCTBUA
KOPPYINLHH, IPOTUBOAEHCTBUS TEPPOPU3MY U IKCTPEMU3MY.

- IPaBUWJIBHO IPUMEHSTH U BBIIOJIHATD MOJIOKEHUS 001IeBOMHCKUX ycTaBoB BC PD;

- BBIIIOJIHATH MCPONIPUATUA paI[I/IaI_II/IOHHOI‘/’I, XAMHYECKOH U OMOJIOTHYECKOM 3alllUThI.

BJAaJ€Th:

- IpUHOUIIAMU U OCHOBHBIMU HABBIKAMU IMOCTPOCHUSA IICHUXOJIOTUYECKOM 6C3OHaCHOCTI/I, BCACHUA
0e30IMacHOi MEKINYHOCTHOM KOMMYHUKAIIUH, paCliO3HaBaHUd COITUAJIbBHBIX MaHHHYHHHHﬁ;

- CHCTEMHBIM TMOJX0JI0M K ()OPMUPOBAHHIO ACMIEKTOB 3JI0POBOTO 00pa3a KU3HH;



- TIPaBOBBIMH OCHOBaMHU WH()OPMAITMOHHOW O€30MaCHOCTH M O€30MaCHOCTH MHTEIJICKTYaJIbHO-
IIPaBOBBIX OTHOILCHMUI;

- HaBbIKaMU MPUHATHA OCO3HAHHBIX 3KOHOMHUYCCKHUX peL[IGHHfI, criocobamu COXPAaHCHUA U
T'paMOTHOI'O UCIIOJIB30BAHUA KallUTajlla,

- IPUHIIMIIAMHA U OCHOBHBIMH HAaBBIKAMU 0€30MaCHOTO MOBEACHUS B OBITY U NP OCYILIECTBICHUH
npoecCHOHANBHOM JIEATENbHOCTH, B YACTHOCTH, IMPU HECUYACTHBIX CIIydasX, aBapusx,
Ype3BhIYAITHBIX CUTYAIUSIX, KOPPYIIIMOHHBIX HAPYIICHUSIX U TEPPOPUCTHUECKUX aKTaX.

- HaBbIKaMU IIPUMEHEHUs NHIUBUYAIbHBIX cpeacTB PXDb 3amursr;

- HaBBIKAMH IPUMCHCHHUA HHAWBUAYAJIIBHBIX CPEACTB MeHHHHHCKOfI 3alllUTBl WU MOAPYYHBIX
CpE€ACTB JId OKa3aHUs nepBoﬁ MCHHHHHCKOﬁ IMOMOIIH IIPpU PAHCHHUAX U TpaBMax.

TeMbI U pa3jeiibl Kypca:
1. BBenenue B 6€301aCHOCTD KU3HEACATEILHOCTH

OO6me TepMUHBI 0€30MACHOCTH KU3HEIEATETbHOCTH. be30macHOCTh KU3HEACITENIBHOCTU B
KOMILJIEKCE: TMCUXOJIOTHYECKH, (PU3MOIOTHYECKUNA, MPABOBOM, YKOHOMHYECKUN M COIHMAIbHBIN
acriextel. Ilomutuka M®PTHU B oOmactu oOecneueHuss OE30MIACHOCTH KHU3HEAECATEILHOCTH
CTYACHTOB W coTpynHukoB. Crtpykrypa opranoB ynpasienus MPTU, wux dyskumm u
IIOJTHOMOYHS.

2. Jlobpo nosxanoBaTh Ha PuU3TEX

Uctopust cranoBnenuss M®TU kak Bexymero TexHuyeckoro uHcrtutyra Poccun. OTibl-
ocHoBatenn Pustexa, pazButue 6a30BbIX Kadeap, MOJIUTUKA PEKTOPOB HHCTUTYTa. OCOOEHHOCTH
cuctembl OuU3TEXA KaK KIIOUYEBOI0 acleKkTa KoMmiuiekca oopazoBanus 1 Hayku B MOTU.

3. [lcuxonoruueckue yrpo3sl

[TonsiTe mncuxosoruvecko Oe3omacHOCTH. THIOJOTHSA TCHXOJIOTHYECKUX Yrpo3. YTPO3bl
obmerncuxoynorndaeckort mpupoapl. KorautusHeie omuOku. OmuOKky BHUMAHUS U1 HEBHUMAaHUSI:
JIOPOKHO-TPAHCIIOPTHBIE ~ MPOUCIIECTBUS, aBUAKATacTpodbl, TOCTAHOBKA JHAarHo3a B
KJIIMHUYECKOW TPaKTUKE, YIUYHbIe Kpaxu. OMmMOKM MaMsTH: JIOXKHBIE CBHJIETEIHCTBA B CYIIE,
JOXKHBIE  BOCOMHHaHUSA. OmMOKKM  MBIIUICHUS: TPOIECChl  MPUHATUS  pElICHUH B
cynonpou3BoacTBe. @DeHOMEH JIOKHBIX Koppemsiuuil. CamocObIBaroluecss MpopoYEcTBa.
MeTakorHUTHUBHBIC OIMIMOKH: MPoOJieMa OIEHKU COOCTBEHHOTO M UYXKOTO TIpodeccruoHanmsma.
NunuBunyanbHble KOTHUTUBHBIE MCKaXEHUS M HMX CBA3b C OOIHUM TICHXOJIOTHUYECKUM
OmaromosiyureM JUYHOCTH. [IpueMbl W TEXHUKH Ui CaMOHAONIOJCHUS W W3MECHEHUS
COOCTBEHHBIX aBTOMATUYECKUX OMIMOOYHBIX CYKICHHI.

4, COI_[I/IaJ'H:HBIC MEXaHHM3MBI IICHXO0JIOTMYeCKON 0€30IMacHOCTH

ConmanbHOe OKpYXEHHE KaK MOJEpaTop MCUXojorudeckor Oe3omacHoct. ConuanbHas CETh,
couuaibHas MNOAAEpKKa. BiusHHE COIMaIbHOM TMOIIEPKKH HA TCHXHYECKOE 3J0pPOBbE.
HcTouHUKN UM BO3MOXKHOCTHU IMOJIYYCHHA COIII/IEU'IBHOfI A TICHXOJOTHYECKOH MNOAACPKKU B
06p330BaTeJ'II)HBIX 1 MYHHUOUIIAJIBHBIX CUCTEMaAX. COHI/IaJ'II)HaSI (1)aCI/IJ'H/ITaI_[I/I$I 1 conuaJbHasi
neHocth. IlpocouuansHoe mnoBeneHue. OOIIeCTBEHHAss M BOJOHTEPCKas IESTENbHOCTb, Kak
crocob caMopeann3aluu ¥ KOMIICHCAIUH.



5. KitroueBswie acriekThl 310poBoro oopasza xu3Hu. OCHOBHBIE TIOHATHS O CHCTEMaxX OpraHu3Ma.

Konmnenmus 310poBoro odpasa xu3Hu - 0a3oBas TepMHHONOTHS. OCHOBHBIC CUCTEMBI OPTaHOB
gyenoBeka (KpaTkoe omucaHwe W (DYHKIWHU) - MHIIEBApPUTENbHAs, JbIXaTelbHas, CepacyHO-
COCYAMCTas, SHIOKPUHHAS CUCTEeMa, UMMYHHAsl CHCTEMa, HEepPBHAs, IMOJIOBas, IUMQaTHIecKas,
OTIOPHO-/IBUTATENIbHASI, TOKPOBHAs, KPOBEHOCHAs, CHUCTEMa BBIICICHUS, (QYHKIMOHATbHAS
cucreMa. [laryOHbIe MPUBBIYKK (KypeHHUE, aKOT0JIb, HAPKOTUKH) - NMPUYHHBI, MPOPUIaKTHKA,
YPOBEHb MAaryOHOr0 BO3JCUCTBUS Ha 370POBbE M KAa4ECTBO JKU3HU HHAMBUAyyMa. DakTopbl
BIIMSIHUA BpeaHbIX BemecTB Ha JJHK.

6. JIuynas rurnueHa 4yejioBeka

[TonsiTue nMYHONM M 0OWIECTBEHHOW TIUrueHbl. OCHOBHBIE pa3/eibl JMYHOM TUIMEHBI:
TMTMEHUYECKOE COJIEp KaHue Tena (KOKHU, BOJIOC, IIOJIOCTU PTa, OPraHoOB CIIyXa, 3pEHHs, OJOBbIX
OpraHOB), 'MTMEHAa MHIUBUAYAJIbHOIO NMUTAaHUs, TUTMEHA OJEX/bl U 00YBH, TMTUEHA JKUIMIIA.
['nrueHnveckye NPUHIMIIBI 1 METOIMKHU MOBBIICHUs 0011el HecreuprUecKol pe3uCTEHTHOCTH
opranusMa. JIu4yHas rurueHa B nepuoJi MHGEKIUOHHBIX 3abosieBaHUM. Pe3ncTeHTHOCTH K
AHTUMUKPOOHBIM IIpernaparam.

7. O6meBonHckue yctaBbl Boopyxenusix Cuit Poccutickoit @enepanuu
CrpykTypa, TpeOOBaHUS 1 OCHOBHOE COJIEpKaHNE OOIIEBOMHCKUX YCTABOB.

HpaBa BOCHHOCITYKallluX. O6H_II/IG 0053aHHOCTH BOCHHOCITYKaIlluX. Bounckue 3BaHus.
Enunonavanue. HauanbHUKY U TTIOJYMHEHHBIE. CTapmHe n MJIaJIInUC.

Pa3memienne BoeHHocoy)amux. Pacnpenenenre BpeMeHU U BHYTpEeHHUN MOpsaoK. CyTOUYHbIN
HapsJl pOThI, €r0 NpeAHA3HAYEHUE, COCTaB. [[HeBaIbHbIN, JEKYPHBIN 110 pOTE. Pa3Bog CyTOYHOIO
Hapsa.

OO6mmue nonoxeHus: Y cTaBa rapHU30HHON M KapaylnbHOH ciyK0bl. OOsI3aHHOCTH Pa3BOASIIETO,
JacoOBOTrO.

8. OCHOBBI TAKTHKHU OOIIEBONCKOBBIX MOIpa3eieHUui

Boopyxennsie Cunbl Poccuiickoit denepanuu, UX COCTaB M 3alaud. TaKTUKO-TEXHUUYECKHE
xapakrepucTiky (TTX) ocHOBHBIX 00pa3iioB BoopyxkeHus u TexHuku BC PO.

OCHOBBI 00LIEBOUCKOBOro 0041.
OCHOBBI HHKEHEPHOTO 00ECTICUCHHMS.

OpFaHI/BaHI/IS{ BOMHCKHUX 4YacTel U nonpasz[eneHHﬁ, BOOPYIKCHUC, 0oeBasi TEXHHKA BEPOATHOT'O
IMPOTHBHUKA.

9. Pagnaninonnas, XuMH4ecKast 1 OMooruuecKkas 3amfura

Snepnoe opyxue. Cpencrsa ero npuMeHeHus. [lopaxatomue GakTopsl sAEPHOTO B3pbIBA U UX
BO3/ICUTBUE HA OPraHU3M YeJOBEKa, BOOPYKEHHUE, TEXHUKY U (POPTUDUKAIIIOHHBIE COOPYKEHHUS.
Xumnueckoe opyxkue. Otpapistomue BemectBa (OB), ux Ha3zHaueHuWe, KiaccuUKaIUs U
BO3/ICIICTBHE HA OPraHu3M uesioBeka. brosnorunueckoe opyxue. OCHOBHBIE BUJIBI U ITOPAKAIOLIEE
neiicreue. CpeacTBa IPUMEHEHUS, BHEIIHUE TIPU3HAKU IPUMEHEHUS.

Lens, 3agaun u meponpustust PXb 3amuter. Meponpusitus cienmaabHON 00pabOTKH: era3anus,
Jle3aKTUBAINS, Ae3uH(EKIrs, canuTapHas oOpaboTka. [lenn u mopsaok mpoBeneHHs] YaCTHIHON



W TIOJHOM crenuaibHOW 00paboTkuio. TexHuueckwe cpeacTBa M MPUOOPHI paaHAIlMOHHOM,
XUMHUYECKON U OMOJIOTMUYECKOM 3aIlUTHI.

CpenctBa MHIMBUYaIbHOW 3alllUTHl U MOPSJIOK UX HUcCIosb30BaHUs. [loAroHka u TexHudeckas
IIPOBEPKA CPEIICTB UHIUBUAYAIbHOMN 3alUTHI.

10. OCcHOBBI METUIIMHCKOTO 00€ECIIEYEHUS

MeaunuHcKoe o0ecreueHrne Kak BHJI BCECTOPOHHEro obOecreueHus BOHCK. OOsi3aHHOCTH H
OCHAII[EHUE JOJKHOCTHBIX JIMI[ MEIUIMHCKON CIYKOBl TaKTHYECKOTO 3BeHa B 0Ooro. OOmue
IpaBuJjia OKa3aHud CaMOIIOMOIIN U B3aNMOIIOMOIIH. HepBaﬂ IIOMOIIb IIPpHU PaHCHUAX U TpaBMax.
HepBaH nmoMomp HOpu IMOPAKCHHUU OTPABJIAIOIIMMU BCUHICCTBAMU, 6aKTepI/IOHOI‘I/I‘-IeCKI/IMI/I
cpeactBamu. CojiepKaHue MEPOITPHUITHS JOBPAYCOHOM TOMOIIIH.

11. Be3omacHOCTL, COIMAILHON MOJIONEKHOW aKTUBHOCTH. be30IIacHOCTh B3aMMOIEHUCTBUSI C
opraHaMu rocyAapcTBeHHOU BiacTh. [I[poTuBOACHCTBIE KOPPYIITUT

MononexxHasi TONWTHKA TOCYAapCcTBa. 3aKOHHBIE M HE3aKOHHBIE (HOPMBI  MOJIOJCIKHOM
akTUBHOCTH. Yuactue B AesrenpHocTd HKO kak ¢popma monoaexxHol aktuBHocTH. ['paxnanckoe
y4acTHE B MECTHOM camoynpasieHuu. [IpaBoBble MOCIEACTBUSA ydacTus CTYIECHTOB B
HECAHKIIMOHUPOBAHHBIX MEPOIPHUATUAX M HE3aKOHHBIX JEUCTBUSAX B cetd MHTepHer. OOmas
XapaKTEpUCTHUKA CTPYKTYpbl U TIOJHOMOYUN IPaBOOXPAHUTENIbHBIX OpraHoB. (OCHOBBI
0€30MacHOro B3aUMOAECUCTBUS IPaXAaH C CUIOBBIMH CTPYKTYPaMH.

12. HpaBOBHe OCHOBBI HH(i)OpMaHHOHHOIZ 0e3onacHoctd. bezomacHOCTH HUHTCJUICKTYAJIbHO-
IMIpaBOBBIX OTHOIIICHU I

[IpaBoBOE perynupoBaHre OTHOIICHUH, BOSHUKAIOIUX B cepe nHpopMaruu, HHPOPMAITMOHHBIX
TEXHOJIOTUH U 3amuThl UHGopManuu. ['ocyapcTBeHHas OIUTHKA B 001acTH HH(OPMALIMOHHON
6e3omacHocTH. OCHOBBI NPAaBOBOM 0OE€30MACHOCTH IPU OCYUIECTBJIEHUU MEXKIYHApPOIHOTO
HayyHOro oOMeHa U MyOJuMKalMOHHOW akTuBHOCTU. [IpaBoBhle OCHOBBI U Hauboiee
pacrpocTpaHeHHbIE TIPOOIeMbl OXpaHbl HHTEIJIEKTYaIbHOW cOOCTBEHHOCTH. [IpaBoBOM cTaTyc
aBTOPOB  KaK YYAaCTHUKOB IPABOOTHOLIEHWH, CBS3aHHBIX C CO3JlaHMEM OOBEKTOB
UHTEJUIEKTYaJ IbHONH COOCTBEHHOCTH.

13. ®unancoBas rpaMOTHOCTBb KaK OCHOBa JIUYHON SKOHOMHYECKOM 0€30IacHOCTH

PaHI/IOHaHBHOCTI) U MCXAaHU3M TIPUHATHA pemeHHﬁ. BI—OI[)KGT n (1)I/IHaHCOBOC IJIAaHUPOBAHUC!
A0X0AbI, pacXo/Jbl, aKTHUBbI U ITACCHUBBHI, q)HHaHCOBOG IJIAHUPOBAHUC! C6CpC)K€HI/I$I, KpCaUuThl U
3aiiMbl. PacdeTel m (1)I/IHaHCOBOG MOIICHHHUYECTBO. q)OHJIOBI)Ie U BaJIIOTHBIC PBIHKU: HX
MMPUBJICKATCIIBHOCTE U OIMMACHOCTD. CTanOBaHI/Ie 1 CHMIKCHUE PUCKOB.

14. TocymapctBenHas mnonutuka P® B cdepe obecrieueHuss 0€30MaCHOCTH, TPakKIaHCKON
00OpOHBI U 3aIIUTHI HACEJICHUS U 0OBEKTOB SKOHOMHUKH B YCIOBUSX UPE3BbIUANHBIX CUTYaAIUH

OcHoBublie npuHnunbl ooecniederus: bXX]I nacenenust. OueHKH pUCKOB, OCHOBHBIC KOHIICTIIIHH,
MyTH, 3aJa4d U METOJBl YIpaBJieHUs O0€30MacHOCTBIO. AJNTOPUTMBI OOECTICUCHUS JTUIHOU
0€30MacHOCTH U aJTrOpUTM OOIIel cXeMbl AeWCTBUN rOCYJapCTBEHHBIX CHCTEM 0€30MacHOCTH.
Kpurepuu, onpenenstonue ypoBeHb 0€3011aCHOCTH.

UpesBblvaiiHble CUTYaIuu: (asbl pa3BUTHSI, MOpaXKAIONIe (PaKTOPbl HCTOYHUKOB YpE3BbIUaHBIX
CUTyallMil MPUPOJHOrO, TEXHOTEHHOTO M BOEHHOIO XapakTepa U HMX XapaKTEPUCTHKHU.
Knaccudukanus cTuXuifHbIX O€ACTBHI M MPUPOAHBIX KaTacTpod. [IpupoaHsie U TeXHOTCHHbBIE
YC B Poccuu. YC BOEHHOTO BpEMEHH.



3akoHomarenbHass ocHoBa obecrmeueHuss bXKJ[ wHacenenus. OpraHm3andoHHass OCHOBA
obecnieuenus bX/| nacenenus. OOecrnieyeHre TEXHOIOTHYECKON 0€30MaCHOCTH U OXpaHbl TPYAA,
IpaXXIaHCKOW 0OOPOHBI U 3aLUTHI HACETICHUS U 00bEKTOB IKOHOMHKH B YCJIOBUAX YPE3BbIUAITHBIX
curyanuidi. OCHOBBI OPraHN3alUM U OCHOBHBIE METOJIbI U CIIOCOOBI 3aLIUTHI. TPOU3BOICTBEHHOTO
NepCOHAA U HACEJIEHUS OT BO3MOXKHBIX ITOCIICACTBUN aBapuii, KaracTpod, CTUXHIHBIX OeACTBUN
u UYC BoeHHOro xapakrepa. Curnasipl ONOBELICHUS. 3alllUTHBIE COOPY)KEHHS U HX
kinaccupukanus. OpraHu3anusi 5BaKyalldd HaceleHHs M IepCOHaNa M3 30H Ype3BBIYAMHBIX
cutyanuii. Mepornpustis MeIUIUHCKON 3amuThl. CpeAcTBa WHIUMBUIYAIBHOW 3aIlUTHl U
HOPSIOK MX HCIOJIb30BaHMs. [ OCymapCTBEHHBIE CTPYKTYpbl M TPOTpaMMbl B  0OIacTH
obecrieyeHns 6€30MACHOCTH U COIUAIbHO-I)KOHOMHYECKOT0 pa3BuTus Poccun.

15. T'ocynapcTBenHas noautuka PO B chepe mpoTUBOACHCTBUS SKCTPEMU3MY U TEPPOPUZMY

TeppopusM Kak IOJIUTUYECKOE, KaK COLUAIbHO-)KOHOMHMUYECKOE SIBJIEHUE, KaK HHCTPYMEHT
JOCTHUKEHUS ONPENEIEHHBIX OJUTUYECKUX U DKOHOMHUYECKUX LIEJIEH U TEPPOPUCTUYECKUI aKT
KaK KOHKpETHOe mpecTyiuieHue. Mcropudeckue, naeoI0rn4ecKue 1 Oprain3aliOHHbIE aCIIEKThI
BO3HMKHOBEHHsI U Pa3BUTHUS TEPPOPU3MA KaK CEPbE3HENIIEN YTPO3bl COBPEMEHHOM LIMBUIIN3ALINH,
KCTpeMHu3M U TeppopusM. ColuaibHble, 3KOHOMHUYECKUE, MOJIUTUYECKUE U HJICOJIOTUYECKUE
4epThl 1 0COOCHHOCTH COBPEMEHHOTO TEPPOPU3MA.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

BBeaenue B 0a3b1 JaHHLIX

Heab AMCHUNIMHBI:

- U3YYCHHUE U MMPAKTUIECKOE OCBOSHUE METOI0B co3nanus 06a3 nanubix (b/]) n o0mmx mpuHIUMIOB
X (YHKIIMOHUPOBAHHSI, TCOPETUUCCKUX U MPHKIATHBIX BOIPOCOB NMPUMEHEHHUS COBPEMEHHBIX

cucreM ynpasieHus 6azamu nanabix (CYB/]) 1 aBTOMaTH3upoBaHHBIX HHPOPMAIIMOHHBIX CUCTEM
(AUC).

3agauu AMCHUIINHBIL:

- U3yYeHUE OCHOBHBIX MOJICJICH JTAaHHBIX U S3BIKOBBIX CPEACTB Pa0OTHI C PEISIIUOHHBIMEI O0a3amMu
JTaHHBIX;

- U3y4eHHe MIPUHLUIIOB OPraHU3aluU CUCTEM 0a3 IaHHbIX;

- uzyuenue Bozmoxknocreit CYB/] Oracle;

- OCBOEHHME METO0JIOT MU IPOEKTUPOBAHUS 0a3 JaHHBIX.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOMKHBI

3HATh:

- MMPUHIHIIBI OPraHu3alu U apXUTCKTYPbl CUCTEM 0as JaHHBIX

- MOJACIN NAaHHBIX,

- MI0CJIeI0BATENbHOCTD U 3TAllbl IPOEKTUPOBAHUS 0a3 JaHHBIX;

- COBPCMCHHBIC METOAUKN CUHTC3a U OIITUMHU3ANHN CTPYKTYP 0as3 JaHHBIX;
- OCHOBHBIE KOHCTPYKIIMHU 53bIKa 00paboTku 1aHHbIX (SQL);

- METOAMKH ONTUMHU3AILIUH ITPOLIECCOB 00OPAaOOTKH 3apOCOB;

- COBpEMEHHBIE METO/IbI 0OeCTIeueHHs [IeIOCTHOCTH JIaHHBIX;

- METObI PU3NUECKOI opraHu3anuu 0a3 JaHHBIX;

- CTaHIapThI, METOJHUYECCKHUEC u HOPMAaTUBHBIC MaTCpHraibl, OIIPCACIAOIINEC
MMPOCKTUPOBAHUE, CO3JAHUEC U COITPOBOXKICHUC 0a3 JaHHBIX



- COBPCMCHHBIC MCTOABI M CPCACTBA CO3JaHUSA aBTOMATH3UPOBAHHBIX I/IH(bOpMaHI/IOHHBIX
CHUCTEM, OCHOBAaHHBIX Ha 0a3ax JaHHBIX,

- 0 MHOrooOpa3WM COBPEMEHHBIX CHUCTEM YIpaBlIeHHS Oa3aMy JaHHBIX, MX 00JacTAX
NPUMEHEHHS U OCOOCHHOCTSX;

- 0 TCHACHHIUAX M ICPCIICKTHBaX pPa3BHUTHA COBPEMCHHBLIX CHUCTEM YIpPaBJICHUA 0azaMu
JaHHBIX,

- 00 OCHOBHBIX HCPCHICHHBIX Ha CCFOI[HSIH_IHI/Iﬁ JCHb Hp06neMax, BO3HHKAOIMUX IIpU
CO3JaHHUH U HUCII0JIb30BaHUHN 0a3 JaHHBIX.

yMeTb:

- MIPUMEHSITh COBPEMEHHYIO METOOJIOTHIO JIJIsl UCCIICIOBAHMSI M CHHTE3a MH(POPMAITMOHHBIX
Moelnel nmpeameTHeix obnacteit AUC;

- MPUMEHSITh COBPEMEHHYIO METOJOJIOTHUIO HA CTaJIMM TEXHUYECKOTO MPOCKTHPOBAHUS —
oOcienoBaHue, BBHIOOD M CUCTEMHOE OOOCHOBAaHUE TMPOEKTHBIX PEIICHUH IO CTPYKType
nH(pOpMaAIMOHHBIX MOeNIel U Oa3aM JTaHHBIX

- MIPOSKTHPOBATh 0a3bl JAaHHBIX (OT ATAIla aHATU3 MPEAMETHON 001acTH HHHOPMATMOHHON
CUCTEMBI JIO peann3anuu GU3NIeCcKol MoIeTu 0a3bl JaHHBIX );

- MPUMEHATh METOJBI IPOCKTUPOBaHUS 0a3 JaHHBIX M COCTaBJICHHUS IPOrPaMMm
B3aMMOJIEHCTBUSA ¢ 0a30i TaHHBIX;

- peann30BBIBATh M IOKYMEHTHPOBATH aBTOMATH3UPOBAHHYIO HH(POPMAIIMOHHYIO CUCTEMY,
OCHOBaHHYIO Ha 0a3e JaHHBIX.

BJIAJeTh:
- HaBBIKaMH pa0OTHI C PENISIIMOHHBIMU 0a3aMu JTaHHBIX Ha s3bIke SQL;

- OIIBITOM pa6OTBI Mo MPOCKTUPOBAHUTO 0a3bl JAaHHBIX: IMPOBCACHUA aHAJIN3a HpeﬂMeTHOﬁ
obactu HHq)OpMaHHOHHOﬁ CHUCTCMBI, COCTAaBJICHUA PIH(i)OJ'IOFH‘IGCKOI’I MOJEIN U AATAJIOTHYECKOMN
(KOHHGHTyaHBHOﬁ) CXeMBI 0a3bl JaHHBIX, OMNPCACICHUA OI‘paHI/ILIeHI/Iﬁ HOCJIOCTHOCTH U IIpaB
A0CTYyIIa K JaHHBIM, HCIIOJIb30BAHUA CPECACTB 3allIUThI JaHHBIX;

- METOAOJIOTHEH NpuMeHeHust metona "cymHocTh cBsi3b" (ER-method, method "entity-
relation") it mpoekTHpoBaHUs 0a3 TaHHBIX.

TeMbl u pa3jaesibl Kypca:
1. Beeaenue B s13bIk 0a3 maHHBIX SQL.

Oo6mue cBenenusi. Crangaptel. [IpaBuna Hanucanus komaua. Oneparopel. CoznaHue 00BEKTOB
BJI. Cunrakcuc komauzbl create table. CunTakcuc xomann insert, update, delete. Cunrtakcuc
komaHasl select. Omeparopsl. Ilpenukarsl. NULL-3HaueHue. ArperupoBaHHe pe3yiIbTaTOB.
[Tomzampocel. Coegmnenue Tabmui. CamocoenuHenne. CHHTaKCUC KOMaHIBI create view.
OO6HOBIIsIEMbIE U HEOOHOBIIIEMbIE MTPEICTABICHUSI.



2. BBenenune. Moaenu maHHBIX.

Wudopmanus, AaHHbIE, 3HAHHS, MpeIMeTHas oOmacth, 0a3a maHHbIX, CYDBJl, OaHK JaHHBIX.
ABTOMaTH3UpOBaHHAs WHpOpMaIMoHHas cucreMa. [lonstue, knaccudukaius, sunbl HC.
[IpenmerHass obmacte WH(DOpPMAMOHHOW cUCTeMbl. Ha3HadeHHEe W OCHOBHBIE KOMITOHEHTHI
cucteMbl 0a3 gaHHBIX: 0aza manHblx, CYBJI, mpunoxxeHnus. YpoBHU NpPEACTaBICHUs JTaHHBIX:
BHEIITHUE CXEMBbI, KOHIIENTYaJbHbIN YPOBEHb, cXeMa XpaHeHus. [loHsaTHe Moien JaHHBIX. THIIbI
CTPYKTYp AaHHBIX. Omepanuu Hanx gaHHbIMU. OrpaHuueHus menoctHoctH. CereBas MoJEb
nanubix (CMJI): mpuHIMIBI OpraHU3alluy, TOCTOMHCTBA, HEAOCTATKU. Mepapxudyeckas Moaeib
nanubix (MMJI): mpuHOMIBI OpraHW3alydy, JOCTOMHCTBA, HEAOCTATKH. PensnuoHHas Mojeinb
nanabix (PMJI): mpuHOUMIBI OpraHW3alMK, TOHATHE OTHOIICHHUS, CBONCTBA OTHOIICHHS,
peanu3anus CBs3eH, TOCTOMHCTBA U HEIOCTATKU Mozesr. Ornepaiuy pesiIiiHOHHON anreopsl

3. MexaHu3MEbl A0CTYIIa K JaHHBIM. OHTI/IMI/ISaI_II/ISI 3aIpoCoOB.

MexaHHU3M TpaH3aKIUi: OTpeIeJICHUE TPAH3aKI|H, CBOMCTBA TPAH3AKIINH, HAYaJI0 U 3aBEPIICHHE
TPaH3aKIMK, KOMaHJbl YIPABJICHUS TPaH3aKIUsIMHU. B3auMOBIHMSHHME TpaH3aKIUil, ypOBHU
U30JISIUN TPaH3aKIUi. BIOKMPOBKU: oOmpesesieHHe, MEXaHU3M paOOThl, THIBI OJOKHPOBOK,
TYIUKOBBIC CUTYyallul. BpeMeHHbIe OTMETKH. MHOTOBapUaHTHOCTh. METO/IbI ONITUMH3AIINH: 10
CTOUMOCTH, MO cuHTakcucy. HoBeie Meronbsl ontumusanuu B Oracle. Tlopsgok ontumuzanuu
BbINOJTHEHH 3anpoca. CrocoObl Hanucanus 6osee ¢ dekTuBHbIX 3anpocoB. [loackazku Oracle
(hints).

4. Obecnieuenue 3amuThl JaHHBIX B B/I.

OGecneyeHue 0€30MacCHOCTH JIaHHBIX. Buapl cOoeB: cOOW NPHIIOXKEHUsS, COOM MPEAIONKCHUS
10JIb30BaTeJIs, OIIMOKa IMOJIb30BaTes, COOi mpoliecca OnepaluOHHON CUCTEMBI, CO0i (POHOBOTO
npouecca CYB/I. CpencrBa puanyeckoil 3alUThl JaHHBIX: )KypHAJ TPaH3aKIMH, CETMEHT OTKaTa.
Pe3epBHoe konupoBanue. BoccraHoBneHne 0aspl JaHHBIX. 3alluTa OT HECAHKIIMOHHUPOBAHHOTO
nocryna. CuctemHble U 00beKTHbIE TpuBuieruu. [IpaBa goctyna, KOMaHIbl HA3HAUEHUS U OTbEMA
npuswieruil. [IpuBunerun Bnagensia. Ponmu. Onucanue orpaHUYeHU IIEIOCTHOCTH CPEICTBAMHU
s3pika SQL. Peanuzanust orpaHu4eHHi [IETOCTHOCTH C TIOMOIIBIO MPEACTABICHUI U TPUTTEPOB.

5. O630p coBpemennbix CYB/l u nepcniektuBbl pazsutus b/I.

Oo6bextHO-pensiuonnbie CYB/] (Ha mpumepe Oracle). CoctaBHbIe THIIBI JaHHBIX. HacnenoBanue
u nomumopdusM. OcobeHHocTH si3bika SQL ams 00beKTHO-penssunoHHON Mozaenu. OOBeKTHO-
opuentupoBanHele CYBJl. Cranmapr ODMG 3.0. ApxuTekTypa XpaHWIHINA JaHHBIX.
Meranganabsle. [loTOkM HaHHBIX: BocXoAsmui, HuUcxoasmui. CxemMbl Tuma "3Be3ma"' U
"cuexxunka". Ilpobnembr mpumenenust XJ[. OLAP-texnomorus. IloTokoBeie 0a3bl JaHHBIX.
PabGora ¢ wHerouHsiMu JaHHBIMHA. HoBble monb30BaTenbckue uUHTepdeicel.  [IpoOrembl
ONTUMM3AIMK 3ampocoB. MHTerpamusi pa3sHOpPOAHBIX U ci1abo (opMaIn30BaHHBIX JTAHHBIX.
Opranuzanus noctyna k 6azam nanHeix yepes Internet. Camoamanrtans. COXpaHHOCTh TaHHBIX.
TexHonoruu pazpaOoTKu 1aHHBIX U 3HaHUH (data mining u knowledge mining).

6. Opraau3zanusi MPUI0KEHU Ha OCHOBE 0a3 JaHHBIX.

OcobeHHOCTH apXUTEKTYpHI KineHT-cepBep A b/l Texnomoruu noctyna k 6asze nanusix (ADO,
BDE, ODBC). AndaBut, Ki1roueBble CII0Ba, YIPABISIOMNE KOHCTPYKLIUHU. XpaHUMbIE IPOIIETyph
u QYHKIMHU: CO3/laHue M HcIosb3oBanue. B3ammoneiicteue ¢ Oracle u3 PL/SQL. O6pabotka
OomMOOK  (MCKIIIOUMTENbHBIX  cuTyanuii). IlpemompeneneHHble W TOJb30BATENIbCKUE
UCKITIOUUTENbHBIE CUTyaluu. Tpurrepsl 0a3 JaHHBIX: OOBIYHBIE, TPUITEPHl YPOBHS CXEMBI U
tpurrepel INSTEAD OF. Hasnaduenue, co3naHue U OCOOEHHOCTHM  HCIIOJIb30BAHMSL.



Huuamuuecknii  SQL. Tlaker dbms sql m NDS (Native Dynamic SQL). CpaBHenue
BO3MOXHOCTeH. Opranuzanus uaTepdeiica k 6aze JTaHHBIX.

7. Cuctemsl ynpasienus 6azamu nanasix (CYB/I).

Knaccudukanuss CYB/l: mo crenenn yHHBEpCaabHOCTH, 1O MOJEIN J@HHBIX, IO MPHUHITUIIAM
xpanenust nanHbiX. [IpaBuna Kogma aisa pensunonnoit CYB/[ (PCYB/I). OcHoBHble (BpyHKITMN
pemsimuonHot CYBJI: Xpanenue, wusBieueHue u oOHOBIeHHe paHHBIX. Katamor (CCl),
JNOCTYMHBIA KOHEYHBIM ToJjb3oBaTesaM. Ilomnmepkka Tpanzakuuid. Ciyx0a ympaBieHUs
napajuiensHoi paboToi. CiyxObl BoccTaHoBiIeHUS. Ciy:KObl KOHTPOJISI JOCTyNa K JaHHBIM.
Cry>x0bl TOAIEPIKKHU TEIOCTHOCTH NaHHBIX. CITyKObI TOICPKKHA HE3aBUCUMOCTH OT JIaHHBIX.
AnmuHuCTpUpoBaHue  0a3pl  JAHHBIX:  QJMHHHUCTPHPOBAHHE  MPEAMETHOW  00JacTH,
aJIMUHUCTPUPOBaHUE 0a3bl JAHHBIX, AJIMUHUCTPUPOBAHHUE MPWIOKCHUN, aIMUHUCTPUPOBAHUE
oe3omacHocTH. CloBapb-CIIPaBOYHUK JaHHBIX: ocoOeHHocTH Oracle.

8. Odusnueckas opraHu3anusga faHHBIX.

CrpyKTypa XpaHMMBbIX JaHHBIX: XpaHUMBbIE 3aITUCH PUKCHUPOBAHHON U IepeMeHHOM JuTnHbL. Kittou
6a3bl JaHHBIX. YIIpaBJIeHHE IPOCTPAHCTBOM NaMsTH U pa3MELIeHUEM JaHHbIX. Buel agpecanun
XpaHuUMbIX 3anuceid. CTpykTypa mamsTu: TaOau4yHbIE OOJACTH, CETMEHTHI, AKCTEHTHI, OJOKH
namstu. [Tapamerpsl pactipenenenus mamsatu. Ctpykrypa popmara DBF. Mexanusmsl noctymna x
JaHHbIM. OnTUMH3aLMs 3apocoB. VHIeKCcHpoBaHUE TaHHBIX: HA3HAUYEHUE UH]IEKCOB, IIPUHIUIIBI
OpraHM3aly, THUIBl MHJEKCOB (COCTaBHbIE, JIMHEWHbIE M MHOTOYPOBHEBBIE, IUIOTHBIE U
HEIUIOTHBIE, C)KaTble M Hecxkarble). MHnekc B Buae B-nmepeBa: NpuHIMIBI OpraHU3alUy,
JOCTOMHCTBA. ~ XELIMPOBAaHUE: MPHUHLMIIBI  OpPraHu3alMM, JOCTOMHCTBA, HEIOCTATKH.
Hcnonp3oBanue xemmpoBanus B Oracle. Knacrepuzanusi AaHHBIX: NPUHLMIIBI OpraHU3alluy,
JIOCTOMHCTBA, HegocTaTku. Vcnone3oBanue kinacrepusamnuu B Oracle.

9. DnemMeHThI MPOEKTUPOBaHUS 0a3 TaHHBIX.

OcHoBuble aTansl npoektupoBanus MC: mpeanpoexkTHass moAroTroBka, npoektupoBanue bJI,
peanu3anys MpoeKTa U COo3JaHue MPUIOKEHUH. MeToabl HH(OIOrH4ecKoro NpoeKTUPOBAHUS:
(GyHKIIMOHAIBHBIN, TPEIMETHBIN, METOA "CYITHOCTh-CBA3B". CyIIHOCTH, aTpUOyThI CYLTHOCTEH,
CBA3M MEXIYy CyIHOCTSIMH. TepmuHbl u kinaccupukanus. OObelIWHEHUE JIOKaJIbHBIX
npencraBieHuid [lokazareny, Ha OCHOBE KOTOPBIX OINPEAETSIOTCS TPeOOBaHMS K ONEepalliOHHON
oOcraHoBKe: 00beM BJI, pexum paboTbl, XapakTep W MHTEHCHUBHOCTbH 3arpocoB. Ilapamerpsl,
KOTOpBIE cienyeT yuduThiBaThb mnpu BbeiOOpe CYBJl: Monens naHHBIX, (QYHKIMOHAJIbHBIE
BO3MOXXHOCTH, THIbl JaHHBIX, HAJEXKHOCTb, CTOMMOCTb, HAJIWYHE KBaJU(ULIHUPOBAHHOTO
nepconana. [Ipeobpasoanue ER-nuarpammel B cxemy b/1. BolsiBieHne Hepeann3yembIx CBSI3€H.
CocraBnenne orHomeHui. OmnpenencHue NEPBUUHBIX Kiroded. OnpeneneHue TUIIOB JaHHBIX
atpuOyToB. OmnMcaHue OrpaHMYeHMH NENOCTHOCTH. AHOMaTUM MOAM(DUKALNU JTaHHBIX.
Hopmanusanus otHomeHui. [lenopmanusanus oTHolleHui. IIpaBuna peannsanuu npoexra Ha
sa3pike SQL. O6bextol B/1. [Topsanok co3nanus o6wexktoB bl mox ynpasnenusim CYB]] Oracle.



AHHOTAUMH K pa004ynM NpPorpamMMam AUCUMIIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

BBenenue B 0M0OpraHn4ecKyr0 XuMHIo

Heab AMCHUNIMHBI:

- (hopMupoBaHHe 0a30BBIX 3HAHUN OCHOBHBIX MOHSATHI U 3aKOHOB XMMHH, CBOMCTB Ba)KHEHIIIHX
BEIIIECTB, MOHUMAHUE CYyTH XUMHUYECKUX IMPEBPAIICHUI, CIOCOOHOCTH MPUMEHATh 3HAHMS Ha
MPaKTHUKE.

3agauu AUCHMILINHBI:
- OCBOCHHE CTyJIcHTaMH 0a30BbIX 3HAHUN B 0071aCTH OMOJIOTUIECKON XMMHH;

- an06peTeHHe TCOPECTUYCCKHUX 3HaHUI B 00JIacTH N3YUCHU HanboJjee BaKHBIX IIpouecccoB
OMOJIOrHYECKOro oomMeHa BEIIECTB B JKUBOM KJICTKE, KOOpAWHAINU WU PEryJisiiuU 3TOr'0O O6M€Ha,
COIIPSIKCHUA META00INYECKHUX IIHKIIOB,

- OKa3aHUE KOHCYJIbTALMH U IIOMOIIY CTYJEHTaM B 00JAacTH TEeX pas3/eloB MOJEKYJSAPHOM
OMOJOTMM W XUMHUH HKUBOTO, KOTOpPbIE€ HEOOXOAMMBI JUIsl BBINOJIHEHUS COOCTBEHHOU
TEOPETUYECKON U MPAKTUYECKON paboThl CTYI€HTOB;

- (hOopMHUpPOBaAHHE Yy CTYIEHTOB HAaBBIKOB CaMOCTOSITEIbHON pabOTHI CO CHelMaibHON HaydHOMH
JUTEpaTypoil OHOIOrHYecKOi HalpaBIEHHOCTH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCHUIJIMHE (MOIYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI

3HATh:

- OCHOBHBIC 3aKOHOMCPHOCTU XUMHYCCKUX ITPOLCCCOB;

- CBOMCTBA XUMHUYECKHUX PJIEMEHTOB U UX COCAUHEHUN;

- [IpaBUJIa TEXHUKU 0€30IMacHOCTH npu pa60Te C XUMHUYCCKHMHU pCAKTHBAMHU.

yMeThb:

- WCTIOJB30BaTh MEPUOJUIYECKYI0 CHCTEMY JJIEMEHTOB JJIsi OMHUCAHUS XUMHUYECKUX U (DU3UKO-
XUMHYECKHX CBOMCTB DJIIEMEHTOB M X COETUHEHUIA;

- UCIIOJIb30BATh IMOJYUCHHBIC 3HAHUA IIPU BLINTOJHCHUU HaGDpaTopHBIX pa60T, pCeICHUN 3a0a1 U
06CY)K,Z[CHI/II/I TCOPCTUUCCKHUX BOIIPOCOB;



- aHaJIM3UPOBATh MOJyYEHHBIE B XOJ€ JJaOOpaTOpHOW paldOTHl JaHHbBIE U JeNaTh NPaBUJIbHBIE
BBIBO/IBI,

- BEIOMpATh U MPUMEHATH MOIXOsIIee 000pyI0BaHNE, HHCTPYMEHTHI U METOJIbI UCCIICIOBAHHIA
JUISL pELIEHHUS] IOCTaBJICHHBIX AKCIIEPUMEHTAIBHBIX 3a/a4;

- KPpUTHYCCKU OLCHUBATH IPUMCHHUMOCTE PEKOMCHIOBAHHBIX METOANK U METOI0B.

BJIA/IETh:

- HaBBIKAMHU OCBOCHHS OOJIBIIIOr0 00beMa HHpOpMaIuu;

- HaBBIKaMU CaMOCTOSITEIIbHOHN paboThl B Taboparopun u MHTEpHETE;
- KYJIbTYPOU TTOCTAHOBKH U MOJICITMPOBAHUS OMOJIOTHUYSCKUX 3a/1a4;

- HaBBIKAMHU TPAMOTHON 0O0paOOTKU PE3YNIHTATOB OMNBITA U COMOCTABJICHUS C TEOPETUYECKUMU
JIAaHHBIMM;

- HpaKTHKOﬁ HCCJICAOBAHUS U PCIICHUA TCOPCTUUCCKUX U ITPUKIIAIHBIX 3aaa4.

TeMbl U pa3jeiibl Kypca:
1. BBenenue B OMOOPraHMYECKYIO0 XUMHUIO.

[Ipenmer oprannyeckoi XuMuu. Yriaepoa. MCTOYHUKN BBIACICHUS U MOJIYYEHUS] OPTaHUYECKUX
BemecTB. OCHOBHBIE KJIACCHI OPTaHWYECKUX COCAMHEHUU: YTIIEBOIAOPOAbI, (DYHKIIMOHAIbHbBIC
MIPOU3BOAHBIE, T€TEPOLUKIIBI.

PamuonannHas u IUPAC HOMCHKIJIATYPbI — OCHOBHBIC ITOJIOKCHHS U ITIpaBUJIA. ypOBHI/I OIIMCaHHA
OpTraHHUYCCKUX CO€IUHEHMI: KadyeCTBEHHBIN COCTas, KOJWYECTBEHHBIN COCTaB, CTpPOCHHC.
CTPYKTypHaH HU30MCpHH. MeToas! ucclea0BaHMs OpTaHHUYCCKUX COE€IUHEHUH.

2. YpOoBHU OMHUCAHUs CTPOCHUSI OMOOPTAaHUYECKUX COCTUHEHUM.

Knaccugukanuss  opraHMyeckMX COEIMHEHMH IO  CTPOEHHUIO  YIJIEPOJHOIO  CKejeTa.
QDYHKIMOHAIBbHBIE TPYIIIBI U COOTBETCTBYIOIUE KJIACCHI OPraHMYECKUX COoequHEHM. J[Ba Bua
HOMeHKIatypbl.  Cucremarnueckas  HomeHkinarypa MIOITAK. TpuBuanbHbele Ha3BaHUS.
XUMHUECKas CBSA3b B OPraHUYECKUX COEAMHEHUsX. MeTosbl MoieKysipHbIX opoutaneit (MO) u
pe3oHaHCHbIX CTpyKTyp (PC). ®opmynsl Jlptonca.  MHAykTUBHBIE 3(PQEKTh. DHEeprus
conpsixeHus. Me3omepHsle 3¢ ¢dekTsl. JlenokanuzoBannbie cBsizu B meroae PC. IlpenenbHbie
PE€30HaHCHBIE CTPYKTYPBHI.

Apomarndeckue coeMHeHus, apoMaTuuHocTh. [IpaBuno Xrokkens. [1, [-Conpspbkenue u p, (-
compspkeHue. beH3onm M apomaTudeckue LMKIBL. BoaopoaHas CBs3b B OpraHUYECKHUX
COCIMHEHUAX. MEKMONIEKYIIAPHBIE B3AMMOICHCTBHUS.

3. XuMmndeckas CBSI3b U B3aNMHOE BIIMSHHE aTOMOB B OpPTaHU4YCCKUX COCINHCHUAX.



AtomHble opOuTanu. ['mOpuausanus opoutaneir. 6 u 7 — Cs3u. KBaHTOBO-MeXaHHYECKOE
OINKCaHNE KOBAJICHTHOM CBs3U. MeToa MoJeKysipHbIX opoutaneit (MO) u MeTo pe30HaHCHBIX
ctpykryp. Compspkenue u apoMaTuuHocTh. [IpaBuno Xrokkens. WMuaykTuBHBIE 3P QEKTHI
Mesomepusbie 3¢ ekt (3PPEKT conpsKeHus).

4. IIpocTpaHCTBEHHOE CTPOCHHUE U U30METPUSL.

DOneMEeHTbl CAMMETPHUU U YCIIOBUSI BOBHUKHOBEHUS XUPAIbHOCTH. OTHOCUTENbHAS U a0COIOTHAS
koHurypauus. Terparapuueckue npoekuuu. [Ipoeknuun mno @umepy. CoenuneHus,
coJlepKallie HECKOJIbKO XHpaJIbHBIX IIEHTPOB. HbIOMEHOBCKHE NpPOEKUUH. DHAHTUOMEpHS,
nuacrepeomepust. Pariemarsr. Me3o-¢hopmbl. CTepeoXuMust aMUHOKUCIIOT U YTTIEBOJIOB.

5. KucioTHO-OCHOBHBIE CBOMCTBA OPraHUYECKUX COCITUHEHUM.

Kucnornocte u ocHoBHOcTh 10 bpencreny. Kucinorel um ocHoBanusa Jlbtonca. Bimsinue
3JICKTPOHOIOHOPHBIX M AJIEKTPOHOAKIICIITOPHBIX TPYIII HAa CHUITY KUCIIOT ¥ ocHOBaHmi. pKa u pKb.
KuciioTHO-0CHOBHOE paBHOBECHE B PACTBOPE aMHUHOKHUCIIOT. LIBUTTEP-HOHBI, N303JICKTPUIECKas
Touka. HelTpasibHbIe, KUCITbIC K OCHOBHBIC 0.-aMHHOKHCIIOTHI.

6. CTpyKTYpHBIE KOMIIOHEOHTHI OHOTIOJIUMEPOB.

HCKOTOpHe XHMHYECKHE CBOMCTBA 0-aMHHOKHUCIOT. KauecTBeHHBIE pe€aKuuu. CTpOCHI/Ie U CUHTC3
OCIITUAOB. MOHOC&X&pI/II[LI. LII/IKJ'II/I‘ICCKI/IC q)OpMLI caxapoB. HYKHGOSI/II{H " HYKJICOTHUBI.

7. YpOBHU IPOCTPAaHCTBEHHON OpraHU3aluu OMOTIOIUMEPOB.

Cunpl, cTaOUIU3MPYIOIIUME MPOCTPAHCTBEHHYIO CTPYKTYpy  OuomonumepoB. llepBuunas,
BTOpUYHAS, TPETUYHAS U YETBEPTHUYHAS CTPYKTypa OenkoB. [lepBuuHas, BTOpHUYHAs U TPETHUHAS
CTPYKTypa HyKJICMHOBBIX KHUCJIOT.

8. MeToibl ucciienoBaHus OMOOPTaHUYECKUX COCTMHCHHM.

Onektpodope3. Xpomarorpadus. CriekTpanbHbie METO B J{ndpaKkiimoHHbIE METOIBI.



AHHOTAUM K pad04YuM NMpPOrpaMMaM I CIUIINH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (pU3MKa

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

BBenenue B MaTeMaTHYeCKHH aHAJIN3

Heab AMCHUNIMHBI:

- o0yueHre OCHOBaM MaTeMaTHIeCKOT0 aHau3a st GOPMUPOBAHHUS Y CTYICHTOB MTPEICTABICHHUS
0 MaTeMaTHKe, Kak 0COOOM METOJIe TTO3HAHUSI MPUPOJIbI, OCO3HAHUS OOIIHOCTH MAaTEMAaTUUYECKUX
MOHITHA M MOJIEJCH, TPUOOPETCHHS] HABBIKOB JIOTHYECKOTO MBIIUICHUS M OICPUPOBAHUS
a0CTPaKTHBIMH MaTEMaTUYECKUMH OOHEKTAMU;

- BOCITUTAHHE BEICOKOM MaTeMaTHYSCKOM KYJbTYPBbI.

3agauyd AUCHUILINHBI:
- TOOUTHCS YETKOT0, ICHOI'O IIOHUMAaHUs OCHOBHBIX OOBEKTOB MCCIIEA0BAHMNS U ITOHATHI aHAIM3a;

- IPOACMOHCTPUPOBATH BO3MOKHOCTH MCTOOB aHAJIM3a IJIA PCUICHUA 3a1a4d q)YHHaMeHTaHBHOﬁ
nu HpHKHaHHOﬁ MaTE€MaTUuKH,

- IPUBUTHb TOYHOCTb U 00CTOATENLHOCTD APTrYMCHTAIIUN B MATCMATHYCCKUX PACCYKACHUAX,

- C(i)OpMI/IpOBaTI) BBICOKHI YPOBCHB MaTeMaTu4eCKOi KYJbTYPHI, JOCTATOYHBIHN JJISI TIOHUMAHHS U
YCBOCHUA MTOCIICAYIONIUX KYPCOB 110 HerepLIBHOﬁ 151 I[PICKpCTHOfI MAaTCMAaTHKE,

- cC1I0cOOCTBOBATh: MOATOTOBKE K BEIECHUIO HCCIIE0BATENIBCKOMN IEATENbHOCTH (B YACTHOCTH, IS
HaIMCaHMsl KypCOBOW M BBIMYCKHON KBaJM(UKALMOHHON paboT) B 007acTAX, MCIOIb3YIOIINUX
MaTeMaTUYeCKUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAHUIO MAaTEMAaTHYECKUX MO/IETIEH MPOIIECCOB U
00BEKTOB;  pa3paboTke APQPEKTHUBHBIX  MaTeMaTHMYeCKMX  METOJIOB  pelIeHHs  3ajay
€CTECTBO3HAHHUS, TEXHUKH, Y)KOHOMUKH U YIIPABICHUS;

- pa3BUBaTh YMEHUE CaMOCTOSTEIbHONU pabOThl ¢ yUeOHBIMU MOCOOUSMHU U APYTON HAYYHOU H
MaTeMaTUYECKOM JINTEPATYPOH.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYaOLIHecs JOKHBI
3HATh:

- OCHOBHBIE CBOICTBa TpEAETIOB IIOCIEJOBATENBHOCTH M (YHKIMHA JAEHCTBUTEIHHOTO
NEePEMEHHOT 0, TPOU3BOIHOM, AU depeHnnana, HeonpeaeIeHHOT0 HHTETpaa;

- CBOMCTBA (QYHKIIUI HA OTPE3KE;



- OCHOBHBIC '3aMmedarellbHbIE  mpeaenbl’, TaOuuuHble (HOPMYIBl IS TPOU3BOAHBIX U
HEOIPEEeNICHHBIX HMHTErpanoB, ¢Gopmyiasl Iup(epeHIUpOBaHUs, OCHOBHBIC pa3I0KEHUS
aIIeMeHTapHbIX (QyHKIMA 1o popmysne Teitnopa;

- OCHOBHBIE (popMyIbI TudPepeHInaTbHON TeOMETPHH.

yMeTb:
- 3aIIUCBIBAaTh BBICKA3bIBAHUS IIPU TOMOIIM JIOTHUECKUX CUMBOJIOB;
- BBIUUCIIATH MPeAEeibl OCIEA0BaTeIbHOCTEN U AeHCTBUTENBHOIO IIEPEMEHHOT0;

- BBIYHUCIISTH TPOM3BOIHBIC JIEMEHTAPHBIX (PYHKIUH, paCKIaAbIBaTh dJIEMEHTapHbIe (YHKIIUU 110
dbopmyne Teitnopa;

- mpuMeHATh Gopmyny Teiliopa K HaXOXICHHUIO IVIABHOM CTENEHHOW YacTH IMPH BBIYUCICHUU
npenenoB (yHKIUT;

- mpuMeHATh popmyny Teitnopa u npasuio Jlonurans;

- cTpouTh rpapuku GyHKIUI ¢ TPUMEHEHHWEM MEepPBOM M BTOPOI MPOU3BOAHBIX; MCCIIEIOBATH
(GYHKIIMY Ha JTOKAJBHBIM SKCTPEMYM, a TAK)KE HAXOAUTh UX HauOOJIbIlIee U HAUMEHBIIIEe 3HAYCHHUSI
Ha MPOMEKYTKAX; BBIYUCIATH KPUBU3HBI TNIOCKUX U TPOCTPAHCTBEHHBIX KPUBBIX.

BJIAJ1€Th:
- IPCAMCETHBIM A3BIKOM KJIACCHUYCCKOI'O MAaTCMATUYCCKOI'O aHaJIn34a,

- TPUMEHSAEMBbIM @pPU TIOCTPOEHUU TEOPUHU IMPENAEOB, ammapaToM TEOPUHU MPEEIIOB,
T depeHIMaTbHOr0 ¥ MHTETPAJbHOTO MCUUCIECHHS U1 PELeHUs pPa3jIMyHbIX 3ajad,
BO3HUKAIOIINX B PU3UKE, TEXHUKE, SKOHOMUKE U JPYTUX MPUKIATHBIX TUCHUIUINHAX.

TeMbl U pa3jaeiibl Kypca:

1. uddepenunpyeMocTb PyHKINH.

Haercs omnpeneneHue M pazOupaercss cmbici aupdepeHuupyeMocTd (GYHKLIHMU B TOYKE.
Jloka3bIBatoTcst cBoiicTBa AU PepeHIPYEMOCTH BBITEKAIOIINE U3 orpeaeneHus. Jloka3bIBatoTCs
anreOpanyeckue cBoicTBa nupHepeHInpyeMbIX B TOUKE QYHKIUI.

Joka3zpiBaercs TeopeMa o auddepeHpyemMoctd oopatHoil pyHkuuu. [TpuBoasrcs npumepsl
MO3BOJIAIOIINE HAXOAUTh TPOU3BOIHBIE 0OpPaTHBIX (PYHKIUU.

Haercs onpenenenue quddepeHipana, paccMaTpUBalOTCs aNredpandeckue CBOWCTBA, CIOCOOBI
BBIYUCIIEHUS TuddepeHIraa Mpyu pasInyHbIX crocodax 3aaanus GyHKINH.

Onpenensrorcs audpepeHnranbl 1 MPOU3BOIHBIE BRICITUX MOPSAIKOB. PazouparoTcst cnoco0b ux
BBIYHCIICHHSI TIPU PA3JIMYHBIX CITOCO0ax 3amanus (yHKITHA.

Jloka3bIBatoTcsl (pyHIaMEHTaJbHBIE TEOPEMBbl OTpakaloliue CBoWcTBa AU epeHIupyeMbIX
¢bynkuuii. PazoupatoTcst mpumepsl HCCIeI0BaHUS CBOMCTB (YHKIMH Ha OCHOBE JOKa3aHHBIX
TEOpEM.



JHoxazana reopema J[apOy 0 CBOHCTBE MPOU3BOIHON MPUHUMATH MPOMEKYTOUHBIC 3HAUCHHUS.

Jloka3plBaeTcsl BakHasl Ul JalbHEIIEro TeopeMa O JIOKAJIbHOM OOpaTHMOCTH, CBS3aHHAs C
HEIPEPBIBHOCTHIO IIPOU3BOJIHOM B TOUKE.

2. NnTerpupyemMocth QyHKIUU.
PaccmaTpuBaercs uaest UHTErpUpOBaHUs U ee peanu3aius no apoy.

Jloka3piBaeTcss KpUTEPHl HHTETPUPYEMOCTH (GYHKIHMI M €ro NpUMEHEHHE K HCCIEI0BaHUIO
MHTETPUPYEMOCTH HEMPEPHIBHBIX U MOHOTOHHBIX ()YHKITHI.

JlaeTcs omnpeneneHue CEMEWCTBA HMHTEIPAIBHBIX CYMM, IPEIEIbHOM TOYKM CEMEHCTBA
WHTErPAJIBHBIX CyMM. J[OKa3bIBa€TCsl TEOpPEMA O SKBUBAJICHTHOCTH MHTEIPUPYEMOCTH 110 PuMany
" CyHICCTBOBAHUA HpeHeHLHOﬁ TOYKH ceMeiicTBa HHTCTpaJIbHBIX CYMMM.

I[OK&SLIB&GTCSI TEOpEMa O HHTCIPpHUPYCMOCTU CJIOKHOM Q)YHKHI/II/I nus3 KOTOpOfI nojrydacm piana
Ba)KHBIX CJICACTBHU.

PaccmarpuBaroTcs aaiMTUBHBIE U JIMHEWHbBIE CBOWCTBA MHTerpana PumaHa, a Takke CBOMCTBA
MHOKECTBA UHTErpUPyEeMbIX (GyHKIMM. B 4acTHOCTH TeopeMbl 0 cpeiHEM 3HAUCHUH.

BreiBonuTcss gopmyna 3aMeHbl MEPEMEHHONW B HHTErpaine M (popMynupyroTcs YCIOBHUS IMPHU
KOTOpBIX hopMyIia BEpHa.

PaccmaTpuBaetcs 3aBUCHUMOCTbh 3HAUEHHUsI MHTErpaja OT MPOMEXKYTKa WHTEIPUPOBAHUS, U Kak
cieacteue Qopmyna Herotona — JleliOauna. PacmarpuBaroTcs mpuMepbl MpUMEHEHs IS
BBIYUCIICHHSI 3HAYCHUI UHTETPAJIOB OT MPOCTEHINNX ()YHKIIHIA.

I[aeTCH OIPCACIICHUEC, TAK HA3bIBACMOI'0, HCOIIPCACICHHOTO MHTCIPAJIa U YCTAHABJIIMBAKOTCA €TO
anre6pqueCKI/Ie CBOICTBa.

3. MuoxectBa. OTHOmEeHus. Onepanuu.

I[aI-OTCSI O6I_I_II/IC NpEACTaBJICHUA O HCYHUCICHHUU BBICKA3bIBaHMI. Pas61/1pa10Tc;1 Ba’XHBIC JIJIsA
JanbHEUIIEro IMPUMCPHI.

JaroTcs ompeneneHus onepanui HaJl MHOXECTBaAMHU, ONPEAECICHUS U CBOMCTBA OTHOLICHHH U
onepaunui.

N3yuatoTcst OCHOBHBIE BUbI alIT€OpandecKuX KOHCTPYKIIHUH.
N3y4aroTcst yncna Kak peainn3anus OCHOBHBIX alreOpandyeckuxX KOHCTPYKIUH.

ﬂaeTCH OmnpeaACIICHUEC U TPUMEPLI METPHUICCKUX MPOCTPAHCTB, XIPEACTIAIOTCSA CBOMCTBA TOYCK U
MMOAMHOXECTB METPUUCCKOT'O ITPOCTPAHCTBA.

I/IBYLIaIOTC}I anre6pa1/1qec1<ﬂe U TOIIOJIOTMYECKHE CBOMCTBA OT06pa)I(CHHf/'I.

4. HenpepbIBHBIE (PYHKIIUH.



JlatoTcs onpeneneHust orpaHMueHHOCTH, IPEIEIbHOCTH U HEMPEPBHIBHOCTH OTOOPaICHUS B TOUKE,
BBITEKAIOUIME W3 CBOMCTB JEHCTBUTENBHBIX YHCEN M KaK YIOPAJOYEHHOTO MOJs, Tak U
METPUUYECKOT0 MPOCTpaHCTBA. V3y4aroTCsi OCHOBHBIE CIIOKAJIBHBIE CBOMCTBA.

Jloka3bIBaeTcs TeopeMa o HempepbIBHOM 00pase oTpe3ka. Jloka3bsiBeTcst TeopemMa 0 paBHOMEPHOM
HENPEPHIBHOCTH HENPEphIBHOM Ha oTpe3ke ¢yHKIuH. Pa3buparoTcss cieacTBUS yKa3aHHBIX
CBOMCTB. PacMaTpuBarOTCA MPUMEPHI.

PaccmarupuBaioTcst cBoiicTBa OecKOHEYHOMANbIX (YHKIHUH, pa30uparoTcs 3aMedaTesbHbIC
npefensl M pa30MparoTCs METOAbl HAXOXKACHUS IIPENesIOB OCHOBaHHBIE HA CBOMCTBAaX
3aMeYaTeNbHBIX MPeAesIoB U 0.M QYHKIHIA.

JlokaspiBaeTcs mpoctas HO (yHAaMEHTalbHas TEOpeMa O CBOWMCTBE HENPEPBIBHOW (DyHKIMU
JIOCTUTaTh JIOKAJIBHOT'O AKCTPEMYyMa Ha OTPE3KE KaK KOMIIAKTE.

5. [Ipunosxxenust PyHKIIUU ACHUCTBUTEIHLHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcsi MeTOABI aHaIM3a OJKCTPEMajbHBIX CBOWCTB (DYHKIUU JIEHCTBUTEIBHON
TIEPEMEHHOM.

PaccmaTtpuBaroTcst METO/IbI MCCIIEA0BAaHUS PA3IMYHbBIX CBOWCTB (DYHKLMN U METO/IbI IOCTPOEHUS
3CKM3a rpaduka Ha OCHOBE NPOBEAEHHOTO HCCIEIOBAHUS Ul PA3IMYHBIX CIIOCOOOB 3aJaHUS

(GyHKIMIA.

PaccmaTpuBaroTCst mpuiioKeHUsl CBOMCTB (QYHKIUI NEHCTBUTENLHON EPEMEHHOM Ui peleHus
(bu3NYECKUX U TEOMETPUUYECKUX 3a/1a4.

6. [Tpunoxxenus GyHKIIUHN TEHCTBUTEIBHOTO TIEPEMEHHOTO.

PaccmaTpuBaroTcsi MeTOABI aHamM3a JKCTPEMAalbHBIX CBOWCTB (YHKIMU AEHCTBUTEIHHOU
IIEPEMEHHOM.

PaccmaTpuBaroTcst METOJIbI MCCIIEA0BAHUS PA3IMYHbBIX CBOWCTB (DYHKIIMN U METO/IbI IOCTPOEHUS
ACKHM3a rpauka Ha OCHOBE IPOBEIEHHOIO HCCIEIOBAHUSA IJI PA3IMYHBIX CIIOCOOOB 3aJaHUs

GyHKIHIA.

PaccmarpuBaroTcsi MpUIIOKEHHs] CBOMCTB (PYHKIUI NefCTBUTENLHON NEpeMEHHON JUTsl peleHus
(GU3NYECKUX U TEOMETPUUYECKHUX 3ajiay.

7. UncnoBBIE MTOCIIENOBATEILHOCTH.

I[aCTC}I OMNMpCACIICHUC YHUCIOBOM MOCIEIOBATEILHOCTH U HU3YYaroTCAa CBOMCTBaA clIeayromue mus3
OIIpCACIICHUA.

H3y4aroTcst OrpaHUYeHHBIE NIOCIEA0BATENBHOCTH, AAECTCA ONPEAEICHUE YaCTHYHOIO Mpeeia u
CBOMCTBA ITOCJIEI0BATEILHOCTEN UMETh BEPXHUM Y HY>KHUM ITPEEIbI.

I/ISYLIaIOTC}I CXooAmuecsa I1IoCIaCa0BaTCIbHOCTH C anre6pa1/1qec1<0ﬁ U TOIOJTHMYECKOM TOYEK
3pCHUA. HpI/IBOILSITCﬂ MNPpUMEPBI BaXXHbBIX YHUCIIOBBIX MOCJIEAOBATEILHOCTEM M METOMbI
JA0Ka3aT€iIbCTBA CXOAUMOCTH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

BBenenue B (pM3UKY nepeHoca U3JIyUYeHUIl U ra30B

Heab AMCHUNIMHBI:

N3105KNUTh OCHOBBI SKCIIEPUMEHTANIBHBIX U TEOPETUUECKHUX METOJIMK aHaJIM3a U MOJIEIUPOBAHUS
NepeHOoca U3JIy4YeHHUH U Ta30B.

3agauu AMCHUIINHBIL:

®opmupoBanue 0a30BBIX 3HAHWH B 00JaCTH (DU3MKH MEPEHOCAa MACChl U PHEPTUU HA OCHOBE
KAHETHYECKOTO ypaBHeHUs bosbliMaHa;

O6yq€HHeCTYﬂCHTOBOCHOBHBHJMeTOﬂaMI{HOﬂXOHaM,HCHOHBSyeMbmlBKHHeTquCKOﬁTEOpHH,
HN3YUCHUC 0a30BBIX IIPUHIUIIOB KHHETHYCCKOM TCOPHUHU, OCHOBAHHOH Ha YpaBHCHUU bonpumana.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECcs T0JIKHbBI
3HATh:

OcHoBHbIE (PH3HUECKHUE MPUHIMUIBI U METOJbl KUHETUYECKO Teopuu bonbiiMaHa, Gusndeckue
SBJICHMS, JIEXKAIINE B OCHOBE METOOB MEPEHOCA U3JIYYEHHM B CIIOKHBIX CPENAX U KOMITO3HUIIMSX.

yMeTb:

Pemiate moctaBneHHbIe 33241 B 00J1aCTH (PU3UKHU TIEPEHOCA U3ITYUCHHI.

BJAJ€Th:

OcHOBaMH METOJIOB JKCIEPUMEHTAIBHOTO MOJAEIMPOBAHUS MPOHHUKAIOIUX M3JIyYSHHH,
METO/1aMu pa3pabOTKH MPOOIEMHO-MOACTUPYIOIIUX CPEl.

TeMbl u pa3jaesibl Kypca:
1. Mepbl KoM4ecTBa U3IIy4eHUs, 1036 1 HOPMBI OOTYUECHHUS.

[Totok (uroeHc) wyacTul, IUIOTHOCTh IOTOKA, €IWHUIBI H3MepeHus. l[lormomenHas [o3a,
MOIIIHOCTb MOTJIONIEHHON J03bl, €IMHULIBI H3MEPEHUSI.



DOKBHUBAJICHTHAs TIOTJIONMIEHHAs 1033, KOA(PPUIIMEHTh KadecTBa (BECOBBIE MHOXKHTEIIN)
Pa3JINYHbIX BUAOB U3JTYUCHUS, I'PYHIIBI KPUTUUCCKUX OPraHOB (TKaHCBBIC BECOBBIC MHO)KI/ITGJII/I),
MOIOHOCTB J03bI, CAUHULIBI U3BMCPCHU A, SKBUBAJICHTHAA J03a CMCIIAHHOT' O O6Hy‘~ICHI/I5I.

2. IloTok ((haroeHc) yacTHil, IIIOTHOCTh MOTOKA, €AMHULIBI U3MEPEHUS.

ITocTaHOBKA HayalbHBIX U I'PAHUYHBIX YCJIOBHMM Il KMHETUYECKOIO ypaBHEHMs. XapaKTEpHbIE
MacmTalbl, 0e3pa3MepHbIe BEIMYUHBI U KpUTEepUu NoA00uss. OCOOCHHOCTH M PEKUMBI TEUCHUS
ra3a B MUKpO U HaHO yCTPOMCTBax.

3. [TornomenHas 103a, MOITHOCTH TOTJIONIEHHOM J03bI, €AMHUIIEI H3MEPEHUSI.

Heittponsl: ceueHne B3aWMMOJEUCTBHS, MAPLUHUAIBHBIE CEYEHHS YIPYTOro H HEYIpyroro
paccesiHus, 3axBaTa (paJMallMOHHOTO W C HCIYCKAaHMEM 3apsSKEHHBIX 4YacTHUll), ACJICHUS,
MOPOTOBBIX peakiuii. POTOHBI: (POTOIEKTPHUUECKOE MOTIIOMEHUE, KOMIITOHOBCKOE paccesHue,
ad ekt obpazoBanus map, GOTOSACPHBIC PCAKITUH.

4. Kosdpunmentsr kauecTBa (BECOBbIE MHOXKHUTEIN) PA3IUYHBIX BHIOB U3ITYUCHUS.
Jluckperusaiys mo CKOpOCTHOMY MPOCTPAHCTBY.

CTOIKHOBEHHE MOJIEKYII.

Metoasl unTerpupoBanus. Ontumansabie kodhdunnentsl Kopobosa. Cetku KopoOona.
MeTOIII/IKa MpoCUPOBAHNA U UHTCPIIOJIMPOBAHUA.

Huckperuzanus no Bpemenu. Cxema Ditnepa. Cxembl BToporo nopsaka. Cxema HelmpepbIBHOTO
cuera.

VYuer noTeHMana B3auMoIeHCTBUS MOJICKYIIL.

TectupoBanue peanu3anuy MeToAa. 3aaaya TeIIonpoBogHOCTH. CTPyKTypa y1apHOM BOJIHBI.

5. MoOmHOCTh J103b1, €IMHULIBI U3MEPEHHUSL.
JIByXTOYEUHBIN TPOCKIIMOHHBIN METO.
MHOroTO4€4YHbIN IPOECKIIMOHHBIA METOI.

IIpakTHueckas 4acTsb.

6. Pabora c 3aKPBITBIMU HCTOYHHUKAMHA I/I3J'Iy‘IeHI/II71 " paguOaKTUBHBIMHA BCUICCTBAMU B OTKPBITOM
BUJIC.

Pacuer cedeHMil CTOJIKHOBEHHMH JIBYXaTOMHBIX MOJIEKYJ C Y4Y€TOM BpaIaTEIbHBIX CTEIECHEN
CBOOO/IEL.

IIpoeKIIMOHHBIN METOL.

IIpakTHueckas 4acTs.



7. Buapl B3auMOJEHCTBUS SAICPHBIX U3IYYEHUM C BEIIECTBOM.

BzaumopeicTBue TAXKENBIX 3apSIKEHHBIX YACTHUIL C BEIIIECTBOM.
B3anmoneiicTBre 3JIEKTPOHOB € BEILIECTBOM.

BzauMoneiicTBue raMMa-KBaHTOB C BEIISCTBOM.

HelTpoHbl 1 UX B3aUMOJICHCTBUE C BEILIECTBOM.

Hcnonb3zoBanue 3(pGekToB B3aUMOACHCTBUS SAASPHBIX U3ITYUCHHUH C BEIIECTBOM.
8. Ceuenue B3aumojeiicTBus. HeWTpoHsI.

MeieaHbie U ObICTpbIC HEUTPOHBI. 3akoH "1/v".

TuIbI IAEpHBIX peakUil 0] ACCTBUEM HEUTPOHOB.

3amemenne HeHTpoHOB. [uddy3us HelTpoHOB. AKOE10 HEUTPOHOB.

9. ®OTORNEKTPUUECKOE MOTIIONIEHUE, KOMIITOHOBCKOE pacCesHUE.

BepositHOCTE hoTOoTOrIOICHHS B cpeie. | aMMa-crieKTpoMeTpus ¥ UASHTH(UKAIUS H30TOIOB.

CeueHrie KOMITOHOBCKOTO paccesHHUs Ha CBOOOJHOM »syekTpoHe (dopmyna Kireitna —
Hummnel). YTI0BbIe 3aBUCUMOCTH HEPTUN PacCesHHOTO ()OTOHA U AJIEKTPOHA OTJAYH.

CpaBHeHue »sHepreTudeckuii 3aBucumocTteil cedenuit (Gotodrdpdexkta um KomnroHOBCKOTO
paccestHus 1715 pa3HbIX Cpel.

10. Dd ekt odbpazoBanus nap, GOTOAACPHBIC PEAKITUH.
[Topor u ceueHre pOKACHUS FIEKTPOH-MO3UTPOHHBIX Map.

Ceuenue noryiomnicHusi GOTOHOB aTOMHBIMH siipamMu. SlnepHas pe3oHaHCHas (DIyopecIeHINs,
TUTAaHTCKUN JUTIOJIBHBIA PE30HAHC, ME30HHBIHN mopor. MeTo1 «Me4eHbIX» (POTOHOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJsiennoctb: CynepKkoMIbIOTEPHOE MO/IeJIMPOBAHHE SI/IEPHBIX MTPOLIECCOB U
TEXHOJOIrui

BorunciauTeanbHasg MaTeMaTHKA

Heab AMCHUNIMHBI:

- OCBOCHHEC CTyJeHTaMH (yHIaMEHTAIbHBIX 3HAHWA B 00JacTH MPHUOIMKCHHOTO PEIICHHS
KpAaeBbIX 3aJlad M MATEeMaTU4YE€CKOTO MOJEIMPOBAHMS, HW3YyYEHHE COBPEMEHHBIX METOJIOB
muckperr3anuu 1uddepeHImaibHbIX ypaBHEHUH 1 00JIaCTel MX TPAKTHYECKOTO IPUMEHEHUSI.

3agauu AMCHUIINHBIL:

- (hopmupoBaHme 6a30BBIX 3HAHUH B 00J1aCTH TUCKPETU3aluH MU depeHIaTbHBIX YPAaBHEHUN U
MaTeMaTHYECKOT0 MOACTUPOBAHUS KaK JUCIUILINH, 00€CIIEUNBAIONICH TEXHOIOTUIECKAE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX Cep AeATeIbHOCTH;

- 06yquI/Ie CTYACHTOB JIBYM KJIaCCaM COBPCMCHHBIX METOJOB JUCKPECTHU3ANH U O3HAKOMIICHUEC C
HX ITPHIIOKCHUAMU,

- popMHpOBaHUE TOIXOIOB K BBIMOJIHEHUIO MCCICAOBAHUIA CTYIEHTAMHU MO0 MAaTeMaTHYECKOMY
MOJIEJTMPOBAHUIO B paMKaX BBIITYCKHBIX pa0dOT Ha CTENEeHb OakanaBpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATb:

MECTO U pOJIb O6I_I_II/IX BOIIPOCOB HAYKHU B HAYUHBIX UCCIICIOBAHUAX

- COBPCMCHHBIC HpO6J’ICMI>I TCOPHHU AIINIPOKCUMAIIUU U BBIYHCIIMTCIIHHOM MaTEMaTHKU,
- MCETO/bI HpI/I6HI/I)I(CHHOFO peuICHud 3a1a4 MaTeMaTH4eCKOH (1)I/ISI/IKI/I;

- IMOCTAHOBKY HpO6J’ICM MOJCIINPOBAHUSA (I)I/IBI/ILICCKI/IX IMpONIeCCOB;

- O B3aMMOCBA3AX U q)yHI[aMeHTaJ'II)HOM CAUHCTBC CCTCCTBCHHBIX HAYK.

yMeTh:

- 3(1)(1)6KTI/IBHO HCII0JIB30BAaTh HA MPAKTUKE TCOPECTHYCCKUEC KOMIIOHCHTHBI HAYKU: ITOHATHUS,
CYKACHUSA, YMO3AKITOYCHU S, 3AKOHBI;

- NpeACTaBUTb IMMAHOpaMy  YHUBCPCAJIBbHBIX MCETOAOB W  3dKOHOB COBPCMCHHOI'O
C€CTCCTBO3HAHMAA,



- paboTaTh Ha COBPEMEHHBIX KOMITBIOTEPAX;

- abCTparupoBaTbCsi OT HECYIIECTBECHHBIX BIMSHUN MPU MOJCIMPOBAHUH pPEATbHBIX
(bu3nUeCKUX CUTYaIuii;

- TIOJIB30BAThCS CIPABOYHOM JIMTEPATYPOH HAYYHOTO U MPUKIIATHOTO XapaKTepa.

BJIAJ€ETh:
- IUTAHUPOBAHUEM, IIOCTAHOBKOM U 00pabOTKOM pe3ynbTaTOB YMCICHHOIO 3KCIIEPUMEHTA;
- Hay4HOU KapTUHOW MUpa;

- HaBBIKAMU CaMOCTOSITEIIBHOW paboThl B J1a00OpaTOpUy Ha COBPEMEHHOM KOMITBIOTEPHOM
000py1I0BaHUH;

- HaBbIKaMU OCBOEHUS 00JIbIIOr0 00bEMa HH(pOPMALINH;

- KYHBTypOﬁ IMIOCTAHOBKH N MOJCIIUPOBAHUA (bHSH‘IeCKHX 3ajJa4.

TeMbl U pa3jeiibl Kypca:
1. UaTerpupoBanue 0OOBIKHOBEHHBIX TU((HepeHIIMaTbHBIX YPaBHEHHI.

OpHouaroBele siBHble MeToabl: Oinepa, Pynre-Kyrrel; HesBHble Meronabl: Oinepa, Kpanka-
Hukoncon. MHoromarossie, MHOro3HauHble METOJIbI: Antamca, ['upa. Kpaesblie 3anaun. Kectkue
cucTeMbl. MeTo/ IPOrOHKHU.

2. [Mpubnmxenue quddepeHnnaibHbIX U HHTETPAIbHBIX ONEPaTOPOB.

Koneunsie pasnoctu. Kommaktawie (Ilage-) mpubmmxkenus. Teopema ®unmmmoBa. Meton
alpUOpHBIX OLIEHOK, HepaBeHCTBO IlyaHkape. YCTOWYMBOCTH SIBHBIX M HESBHBIX CXEM.
CnexTpaibHBId MPU3HAK  yCTOMYMBOCTH. [IpwHIMI  3aMOpPOXKEHHBIX  KOI(DPHUIIMEHTOB.
UccnenoBanmne yCTOMUMBOCTH MPOCTEUIINX CXEM JUIsl YPAaBHEHUSI TEIJIOMPOBOAHOCTH B HOpMax
C, . Komnoxkamusa. Koneunsie snmeMeHThl. [IpoeknnonHas Teopema, OLIEHKAa TOYHOCTH ISt
KYCOYHO-THHEHHOTO ©Oa3uca. [IpoekimonHHas Teopema i KOMIIAKTHO BO3MYIIIEHHOTO
omeparopa.

3. Ilpubnmxenue QyHKIUH.

[TpuHIMI MakcHMalIbHOTO 00BEMa, TEOpEMa O BEIOOpE y3710B. IHTEpHONAIMS MHOTOUWIEHaMH Ha
otpeske, popma Jlarpanxka. O6ycioBieHHOCTh MaTpullbl Banaepmonaa. Pa3ienennslie pasHoOCTH,
¢opma HeroToHa, norpemnocTs nuTepnonsuuy. bapunentpuueckas popma HHTEPHOISILHMOHHOTO
MHorouneHa. OneHku koHcTaHT Jlebera cBepxy u cHu3y. O¢dexkr ['nbb6ca, MOHOTOHHas
WHTEpHoJALMs. BapuanmoHHOE CBONCTBO €CTECTBEHHBIX CIUIAWHOB, MOTPEIIHOCTh CIUIAKH-
MHTEPIIOJISIIINY, KBA3UJIOKAJILHOCTD (Ha MpuMepe KyOndeckux crutaiiHoB). OCHOBHEBIE cBoOiicTBa B-
crutaitnoB.  [Ipumep ®aGepa. KpuBble mnocnegoBaTtenbHOro jeneHus. OpToOroHaJIbHBIEC,
OHOpTOroHaJ bHBIE BCIIECK-TPe0Opa3oBaHus, aJanTanus BCIJIECK-IpeoOpa3oBaHuil (JIM(TUHT).

4. YuciieHHOE UHTErPUPOBAHUE.



WHTepnosiuMoHHble  KBaJIpaTypHble (GOpMynbl; (OPMYNIbl MPSMOYTOJbHUKOB, TpaIenui,
Cumrncona. OpTOroHajJbHble MHOTI'OWIEHBI, TPEXUWICHHbIE COOTHOIIEHUS, MeEXaHW4YeCcKas
kBagparypa l'aycca-fkobu. Dxcrpamomsinus Pudapacona. ApamtuBHble (GOpMYyIbI, MPaBUIO
Pynre. MaterpupoBanue QyHKImii ¢ ocobeHnocTssMu. MHTErpupoBanue ObICTPOOCHMILTHPYIOIIUX
¢ynkuunii. Meronst Monte-Kapio. LlenrpansHas npeaenbHas Teopema. JInHeliHbie, ”HBEpCUBHBIC
KOHI'PY3HTHBIE reHepaTopsl, renepatop M.M. Cobos.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

BoruncianresnbHble 1 HHPOPMALMOHHBIE TEXHOJOTMH KMHETHYECKOH TeOpuu

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C OCHOBaMH TEXHOJIOTHH OOBEKTHO-OPHEHTUPOBAHHOTO MPOrPaMMUPOBAHUS
(bu3NYECKUX MPUITOKEHUH.

- 3HAKOMCTBO C OCHOBaMHu CI)YHKI_II/IOHI/II)OBEIHI/IH OIICpAllMOHHBIX CPCA.

3agauyd IUCHUILINHBI:

- popmupoBaHre 0a30BbIX 3HAHUI B 00J1aCTH 0OBEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMHUPOBAHUS
buznYECKUX MPUI0KEHUN;

- oOyueHHE CTYICHTOB OCHOBHBIM METOAAaM M TIOAXOJAaM, HCIOJb3yeMBbIM B TEXHOJIOTHSIX
00BEKTHO-OPUEHTUPOBAHHOTO IPOIPAMMHUPOBAHUS;

- (hopMuUpOBaHHE OJX010B, OCHOBAaHHBIX HAa 00BEKTHO-OPUEHTHPOBAHHOM IPOTrPAMMHUPOBAHHH.
ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- IPUHOUIIBI 1 METO/IbL KHHETUYECKOM TCOpUHn BOJ’IBIIMaHa, MOJIYYCHH A KOI'CPCHTHOT'O U3JTYYCHHA,
(1)I/I3I/I‘~I€CKI/IC SABJICHUS, JIC)KAIIME B OCHOBC MCTOJ0B IIEPCHOCA ra3oB HSJIYIICHI/Iﬁ B CJIOXKHBIX
cpe€aax U KOMIIO3UIHAX.

yMeTb:

- YACJICHHO PCIIaTh KHHCTUYCCKOC YPAaBHCHUC.

BJAJ€Th:

- METOJIaMH KOMIBIOTEPHOTO MOJICTUPOBAHMS Ta30KMHETHUECKHX TMPOIECCOB, METOJaMHu
pa3paboOTKH  MPOOJIEMHO-MOACIUPYIONTUX Cpel Ha COBPEMEHHBIX CYMEPKOMIBIOTEPHBIX
CHUCTEMax.

TeMbl u pa3jaesibl Kypca:



1. OcHOBBI 00BEKTHO-OPUEHTUPOBAHHOTO MPOTPAMMUPOBAHUS.

OO0BeKTHO-OPUEHTUPOBAHHAS MOJIENb cucTeMbl. OOBEKTHI U Ki1acchl. Crienn(uKaTopsl 10CTyma K
4JIeHaM KJjacca.

OObsBieHue u peanuzanus kiacca. Jloctyn k uieHaMm kiacca. KOHCTPYKTOPBI U J€CTPYKTOPBI.
VYkazarens this. CTaTuueckue 1 KOHCTaHTHbIE METO/IbI KJlacca.

[leperpyska onepanuii. [leperpyska ynapubsix onepaiuii. KimroueBoe cinoBo operator. 3HaueHus,
BO3BPAILAEMBbIE OIIEPALUEH.

ITeperpy3ka OMHAPHBIX OIEpaIni.
ITpeoOpa3oBaHye TUIIOB.
Hacnenosanue. ba3oBsiii u mpon3BoAHbIN Ki1acchl. JlocTyn k 6a30BOMY KIlaccy.

Konctpykropsl mpousBoanoro kiacca. lleperpyska omepanuii. Omnepanusi paspelieHus U
neperpyska QyHKIHiA.

Hepapxus ximaccoB. AOCTpakTHBIN 6a30BbIi kiacc. KOHCTpYKTOpHI M PyHKITUH.
MHOXeCTBEHHOE HaCIIeIOBaHUE.

Bupryansusie GpyHkumu.

[Tomumopdusm.

[11aG10HBI U UCKITIOUEHHUS.

2. OcHoBbl Qt 4.

00630p knaccos 6ubmmoteku Qt. I[Ipocreitmee npunoxenne Qt4 B cucteme Eclipse. Konconbaoe
npuiokenne Qt4. CozraHne HOBBIX KIIACCOB.

Onement Label na gopme. Haanucu ¢ pucynkamu. Heckonbko siemMeHTOB Ha ofHOUW (opme.
Jluanor ¢ TeKCTOBBIM COOOIIICHHEM.

OO6pabotka coObiTuil. CurnHanel U ciotbl. CoObiTus. OOpaboTka COOBITHII C TOMOIIBIO
BUPTYaIbHBIX METO/IOB.

Knonku u nuanoru. Moxansusie auanoru. OKHa BHYTpH JIAajora.

MeH1o, MaHeI HHCTPYMEHTOB U CTPOKA COCTOSHHUSL.

Pa3merienue a1neMeHTOB Ha opme: ‘pydHoe’, MEHeKephl Pa3MELICHHUS.

I'paduxka .

ITpunoxxenns SDI u MDI.

Pabora ¢ nanupiMu. Yucia, CTpOKH, MacCCUBBL, CHUCKU. KOHTEWHEpH! U UTepaTOphl.
Tabmuip! U AepeBbsl.

Cpencta XML.

Hpoueccm, IMOTOKH, CHHXPOHH3all .



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

I'apmonuveckuii anaaus

Heab AMCHUNIMHBI:

- ¢dopmupoBanue 0a30BBIX 3HAHWH 1O MATEeMATUYECKOMY aHAIW3y s JallbHEHIIero
UCIIOJIb30BAaHUS B JPYrUX  O0JIACTSIX  MAareMaTUYecKoro 3HaHUS W JIUCIHIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICHOBATCIIbCKUX HABBIKOB H CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd AUCHUILINHBI:
— opMHpoBaHue Y 00yJarOIuUXcsi 0a30BbIX 3HAHUN 110 MATEMATHUECKOMY aHAIH3Y;

— (opmupoBanue 00IIEMAaTEMATHYECKON KYIBTYPbl: YMEHHE JIOTHYECKH MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHM, YCTAHABIUBATDH JIOTUYECKHUE CBSI3U MEXKIY IOHATUSIMY;

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I U HAaBBIKOB IIPUMCHATH IIOJYUYCHHBIC 3HAaHUA IS PCIICHUA
AHAJIUTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMpPyeMbIX pe3yJIbTATOB 00yYeHHS MO JTUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- OTIpeJICIICHNE ¥ CBOMCTBA TEH30POB M BHENTHUX ()OPM, TCH30PHBIC OIIepaITiK, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- OIpelelieHMe W OCHOBHBbIE CBOWCTBa Jau(pdepeHUuaNbHbIX (GOpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB OT (opM, BHEUIHEro AuddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOMCTBa pOTOpa U AUBEPreHIIMN BEKTOPHOTO MOJIs, Kiaccuueckue ¢popmyisl I'puna, Ctokca u
Octporpaackoro — I'aycca; OoCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSAOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCAIIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOMMOCTH ¥ aHAJTUTUIECKHE
CBOMCTBA PAaBHOMEPHO CXOASIIMXCA PAJOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psioB, Teopemy Komm — Apnamapa, cBolicTBa
AHATUTHUYECKUX (PYHKLUH; TEOPEMBI O CXOJUMOCTH U PAaBHOMEPHOU CXOJIUMOCTH psiioB Dypbe,
teopemy Deiiepa, Teopemsl Beliepmtpacca o npubamkeHH QyHKIMI MHOTOWIEHAMH; CBOMCTBa
npeoOpa3zoBanus Oypre;



- TeopeMy oOpaieHus nmpeodpazoBanust Oypbe; onpeneseHre, OCHOBHBIE CBOWCTBA U MPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

- OCYHICCTBJIATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U TOBEPXHOCTHBIE HHTETPaJIbl OT AU depeHnnanbHbIX
¢dbopM, BEIUUCIIATH BHEITHUM AuddepeHnnai, noap3oarses popmynoit Ctokca;

- HAaXOJUTh JUBCPICHIHUIO M POTOP BEKTOPHOI'O ITOJIA; MUCCICIO0BATH (bYHKI_[I/IOHaJ'IBHBIe PAAbI U
HECOOCTBEHHBIE HHTErpajibl, 3aBUCAIINUEC OT IIapaMETpOB, Ha IMOTOYCYHYHO W PABHOMCEPHYIO
CXOOUMOCTD,

- BBIYMCIISATH PAJUYC CXOIUMOCTH CTEIIEHHOTO psja, pasnarath QyHKIHo0 B psin Dypbe u
UCCJIEIOBAaTh €ro CXOJMMOCTh, BBIYHCIATH NpeoOpazoBanne Dypbe, HAXOJUTh MPOU3BOTHBIC
0000IIEHHBIX (PYHKITHIA.

BJIa/1eTh:

- TEH30pHOM anreOpoii U1 ee MPUMEHEHUS B aHau3e U pusuke, ammaparoM auddepeHnantbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHHX IPOU3BOJHBIX U €ro
NPUJIOKECHUSAMH B T epeHINATBFHBIX YPABHEHUSX M TEOPETUYECKON (PHU3HKE;

- TeopI/Ieﬁ (bYHKI_II/IOHaJ'ILHBIX PAOOB U HECOOCTBEHHBIX HHTCTPaJIOB, FrapMOHHUYCCKUM aHAJIN30M U
ICPBBIMU ITOHATUAMHA TCOPHUHU 0606H_IeHHBIX q)YHKHHﬁ, HX IMIPHIIOKCHUAMU.

Tembl U pa3ensl Kypca:
1. Ten3opHas anredpa U BEKTOPHBIN aHAIH3.

TeH30pHbIE MPON3BENCHUS INHEWHBIX IIPOCTPAHCTB. Y HUBEPCATBHOCTD TEH30PHOTO YMHOXKEHUS.
OO6mue TeH30pHBbIE omnepauuu. JIuHeilHble OTOOpa)keHUs M NOJWIMHEHHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

Tenzops! Tuna (p,q). Onepanuu Hajx TeH30paMu. TeH30pHBIN 3aKOH MPeoOpa3oBaHUsI KOOPAUHAT.

Buewnue ¢popmel. BHeniHee ymHOkeHuE GOpM U €r0 CBOICTBA.

Buemune (1)0pr1 B €BKIIMJOBLIX ITPOCTPAHCTBAX. CKaJ’IHpHOe YMHOXCHUC TCH30POB U BHCIIHUX
q)OpM. I[eTepMI/IHaHT 1 00beM OPHUCHTHPOBAHHOI'O MapaJlJICJICIIUIICAA.

OrnepaTop Xo/aKa 1 €ro CBOKWCTBA.
TeH3opsl B pU3MKE U MEXaHUKE.

KpuBosuHeiiHbIe ¥ TOBEPXHOCTHBIE MHTETPaJIbl KaK MHTErpaibl OT AU epeHInalIbHbIX (OopM.
Juddepennmansapie GOpMbI Ha KPUBBIX, IIOBEPXHOCTIX U B 00JIACTSIX TPEXMEPHOTO €BKJIMOBA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepenumposanue popm. @opmyna Ctokca.



Ces3p quddepeHnnanbHbIX GOPM € BEKTOPHBIMU MOJIAMHU. JIMBEpPreHIMs U poOTOp, NOTOK U
mupkymsnus noist. Knaccnueckue ¢opmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBanubie 0ecCKOHEYHOMEpPHBIE MPOCTpaHcTBa. CXxoauMocTh. JIMHEHHO HE3aBHCHUMBIEC U
IIOJIHBIE CUCTEMBI.

OyHKIMOHAIbHBIE TPOCTPAHCTBA M TOJHbIE cucTeMbl (GyHKiuA. [lonHble M HemoJHbIE
MIPOCTPAHCTBA.

EBxnnioBsl npoctpanctBa. Hopma B eBKIIMI0BOM MPOCTpaHCTBE. TOXIECTBO MapajiesiorpaMmma.

OpTtoroHanbHbie cucTeMbl. OpTOroHaIu3aIus.

Hawunyumee npubnmkeHrne BeKTopa eBKIN0Ba MPOCTPAHCTBA TMHEHHON KOMOMHAIIMEH BEKTOPOB
oproroHanbHOi cucrembl. HepaBenctBo beccens.  [lonHoTa OpTOrOHANBHON CHUCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHAJbHBIE CHCTeMbI. [loNHBIE EBKIHMIOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. M30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

ITonHOTa CHCTEMEI anre6pa1/1quKHx U TPUTOHOMCTPUYCCKHUX MHOT'OYJICHOB B IIPOCTPAHCTBC Q

[TpoctpanctBo D. O600mennsie pynkuuu. [Ipumepsl. PerysspHelie u cuHTyIsipHBIE 000011IEHHBIC
byHKIHH.

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

[IpoctpanctBo IlIBapma. O60o0menHble GyHKIMH yMepeHHoro pocta. [IpeoOpaszoanue Dypne
000011IeHHBIX (PYHKIIUI YMEPEHHOTO poCTa.

3. @OyHKUMOHANbHBIE pPAIbl U HECOOCTBEHHBIE HWHTETPAJbl, 3aBUCSIIME OT MapaMeTpOB.
Crenennsle psaabl, paasl Pypbe u npeodpasoanue Oypee.

CDYHKI_[I/IOHEUIBHLIC PAABI. IToToueunas u paBHOMCPHAA CXOAUMOCTD.

[Tpusnaku paBHOMEpHOH cxoaumocTu. CBOMCTBA PAaBHOMEPHO CXOAAIIMXCS (YHKIMOHAIBHBIX
PAIOB.

HecoOcTBeHHBIC HWHTCrpaibl, 3aBUCAIINEC OT IApaMETpPOB. IloToueunas wu paBHOMCpHAA
CXOAUMOCTB.

[Tpu3Haku paBHOMEPHON CXOAMMOCTH. AHAJIUTUYECKUE CBONCTBA PaBHOMEPHO CXOJSIIMXCS
uHTerpasnoB. B- u I'- dynkium.

Crenennsle psnabl. Pagnyc cxogumoctu. @opmyna Komm — Anamapa. AHanmuTHUecKue QyHKIUH.

Panst @ypee. Teopemsl 0 cxoaumocty psanoB Pypee. Teopema Deliepa.
Teopemsl Beliepmitpacca o npuOinKeHNN HEPEPHIBHBIX (QYHKINI MHOTOWJIEHAMHU.

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CoiicTBa mpeodpazoBanus Oypoe.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpasaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HUKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

JAnddepennuanbubie ypaBHEeHUS

Heab AMCHUNIMHBI:

- OCBOGHHE CTyAcHTaMH (YHAAMEHTAIbHBIX 3HAHUKW B  0O0JIACTH  OOBIKHOBEHHBIX
muddepeHIMATbHBIX  YPaBHEHUH, HW3Y4YCHHE CIOCOOOB  HCCIICNOBAaHUS W PEIICHUs
muddepeHIMATFHBIX YPAaBHEHUH, a TAKXKE MX MPAKTHYECKOTO TIPUMEHEHUSI.

3agauu AMCHUIINHBIL:

- hopmupoBaHue 0a30BBIX 3HAHUHN B 001acTh MU (HepeHTnabHBIX YPaBHEHHH KaK AUCIUTUINHBI,
oOecrieynBarOIIeii HAay4YHbIE OCHOBBI COBPEMEHHBIX MOJENEH OKpYXKAIOIIero MHupa |
TEXHOJIOTUYECKUX IPOLIECCOB;

- o0y4yeHHe CTYAEHTOB MeToJaM peuieHus AuQQepeHunanbHbIX YpaBHEHUH U BBIIBICHUS UX
0COOCHHOCTEH U crielu(puIecKuX CBONCTB;

- (GopMHpOBaHHME TIOAXOJOB K BBHINOJHEHUIO CTYJCHTaMH HCCIEJOBaHUN B 00JacTu
b depeHIMaTBHBIX YpaBHEHUI B paMKax BBITYCKHBIX pa0OT Ha CTENEeHb OakanaBpa.

ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI
3HATh:

- METO/bI TEOPUHU OOBIKHOBEHHBIX AU (hepeHINAIBHBIX YPaBHEHU.

yMeTb:

- IPUMCHATH Ha IIPAKTUKE METOABI TCOPUHN OOBIKHOBEHHBIX I[I/ICI)(I)epeHLII/IaJ'IBHBIX ypaBHeHHﬁ.

BJAACTh:

- MGTOHOJ’IOFI/IGI\/II W HaBbIKaMHU PCUHICHUA HAYUYHBIX U MMPAKTHYCCKUX 3a7a4.

TeMbl U pa3jeiibl Kypca:

1. JlnHaMHU4YeCcKue CUCTEMBI U TEOPUS] YCTOUYHUBOCTH.



IIepBble MHTETpaAJIBI ABTOHOMHBIX M HEABTOHOMHBIX CHCTEM. Y DaBHEHHE B BApHALUAX U TeOpeMa
O TIaAKOM 3aBUCUMOCTH pELIEHUs OT IapaMeTpOB M HadalbHBIX YCIOBHHU. Teopemsl 0O
BBIIPSIMIICHUY 110JI HAIIPABJIECHUN U BEKTOPHOT'O TOJIA.

JlokanpHbIE TEOPEMBI O NIEPBBIX UHTETpasiax. [loHsTHE NHTErpUpYyEeMOCTH B KBaapaTypax. Teopus
Ilyankape-benaukcona. ¥YcroiuuBocTs no JIsimyHoBy. OCHOBHbBIE ONPEAEICHUS: YCTOMYMBOCTb,
ACUMIITOTUYECKAs YCTOMYMBOCTb, HEYCTOMYMBOCTb. Y CTOWYMBOCTH JIMHEWHBIX OJHOPOIHBIX
CHUCTEM: OCHOBHBIE OIpEJEICHUS. Y CTOMYUBOCTh CHUCTEM C MOCTOSHHBIMU U MEPUOJUYECKUMHU
KoddumeHTaMu. Y CTOMUYMBOCTh U CHIIbHAS YCTOWYMBOCTD JIMHEHHBIX TAMUIIBTOHOBBIX CUCTEM
C TMOCTOAHHBIMH Kod(duuuentamu. PacronoxkeHne u CTPYKTypa MHOKECTBA COOCTBEHHBIX
yucen. YCTOWYMBOCTD W CHJIbHAs YCTOMYMBOCTH JIMHEHHBIX TaMUJIbTOHOBBIX CHUCTEM C
NEePUOANYECKUMU KO3 PHUIIEHTaMHU. Pacnionoxxenne  ®  CTpyKTypa  MHOMKECTBA
MYJIBTUIUIMKATOPOB. [lapameTpuueckuil pe3oHaHc. XapakTepucTuieckue nokasarenu JlsmyHosa.
Cnektp JlsnyHoBa JIMHEHHOW CUCTEMbl C HEMPEPHIBHOW OrpaHU4eHHON Marpuied. DyHkuuu
JlsniynoBa. Teopema JlamyHoBa o0 yctoiunBocTu. Teopema JlssmyHOBa 00 acCHMITOTHYECKOM
ycroiunBoctu. @Dynkuus YeraeBa. Teopema UYeraeBa o HeycroitunBoctu. Teopema 00
UCCIICIOBAaHUH PABHOBECHSI HA aCHMITTOTUYECKYIO YCTOWYHBOCTD I10 JINHEHHOMY TIPUOJINKESHUIO.

2. IuddepeHunanbHbie ypaBHEHUS IEPBOrO MOPSAKA.

OObikHOBEeHHBIE U (epeHIInabHbIe YPaBHEHUS W CHCTEMBI IEepBOro mopsaka. I[loHsTue
pemieHus. YpaBHEHHs C pa3AciBIIOIIMMUCSA IEpEMEHHbIMU. TeopeMbl CyllecTBOBaHUSA U
€IMHCTBEHHOCTU PEIICHMS I YPABHEHUS C pa3JeiAIOIIMMUCS NEPEMEHHBIMU. Y PaBHEHHS B
NOJHBIX MU depeHIraiax 1 HHTErpupyromme MHOXUTEIH. OQHOPOAHBIE U KBa3HOAHOPOIHBIC
ypaBHEeHUsA. YpaBHeHUs1 bepHynmnum um Pukkatu. YpaBHEHUs, HE pa3pelICHHbIE OTHOCHTEIBHO
IIPOU3BOJHON. YPaBHEHHUs, JOIYCKAIOIME TOHMKEHHUE MOPSIKA

3. JIuHeliHble ypaBHEHHUS U CUCTEMBI.

DKCIOHEHTa JUHEHHOTO orepaTopa. OmnpenenuTeNb SKCIOHEHTH. DKCIMOHEHTa >KOPJIaHOBOM
kJeTKd. CHUCTeMBbl JIMHEHHBIX OJHOPOJIHBIX YPAaBHEHHMHM C MOCTOSIHHBIMH KO3(h(HIIMEeHTaMu.
IIpoctpancTtBo  pemeHnii. @PyHaameHTanbHas CUCTEMa pPEMICHHMH. XapaKTepUCTUYECKOE
ypaBHeHue. PasnoxkeHune (a3oBoro mpocTpaHCTBa B IPSIMYIHO CYMMY HHBapHaHTHBIX
noanpocrpancTts. OOmiee pemieHue. JIMHeHOE OAHOPOJHOE YypaBHEHHE N-Oro TOpsAKa ¢
MOCTOSTHHBIMU KO3 (ULIMEHTaMH: MPOCTPAHCTBO PEILIEHUM, XapaKTEepUCTUYECKOE YpaBHEHUE,
obmee pemenue. Kinaccugukarys ocoObIX TOUEK IMHEHHBIX CUCTEM Ha IUNIOCKOCTH U UX (ha3oBbIe
nopTpeTsl. JInHeliHbIe HEOJHOPOAHBIE CUCTEMBl YPABHEHUH € MOCTOSIHHBIMH KO3 duiinenramu:
oO1ire cBOWCTBa, METOJ] BapHallMK IOCTOSHHBIX, YACTHOE PELIEHUE CUCTEMBI C PaBOH 4acThIO B
BUJE KBa3UMHOrowieHa. JINHEHOe HEOJHOPOIHOE YpaBHEHHE N-Or0 MOPSAAKA C NOCTOSTHHBIMU
kodpduuuentamMu: oOImMe CBOWCTBA, METOJ BapHalMM IIOCTOSHHBIX, YaCTHOE pelIeHue
YPaBHEHHUs C IPAaBOM 4YacThIO B BHUJE KBa3MMHorowieHa. IIpocTpaHcTBO pelieHMil JTuHEHHON
OHOpOAHON cucTeMbl. DyHIaMeHTallbHAs CUCTeMa pelleHud, (yHIaMeHTalbHas MaTpuIla,
onpenenurens Bponckoro, ¢opmyna Jlnysumnis—Octporpaackoro. JIuHeiiHble HEOAHOPOAHBIE
CHCTEMBl YpaBHEHHMH C NMEpEeMEHHbIMH KO3 UIMEHTaMH: OOIIMe CBOICTBA, METOJ BapHalluU
NOCTOSIHHBIX.  JIMHElWHOE OJHOPOAHOE YpaBHEHME N-rO MOpsSAKa C I[EepEMEHHBIMU
Kod(pduureHTamMu: o0IIMe CBOWCTBA, MPOCTPAHCTBO PpEIICHUH, JHMHEHHAas HE3aBHCHMOCTh U
3aBHCUMOCTh peIIeHUH, (yHIaMEeHTallbHas CHCTeMa peIlIeHuH, ompenenurteab BpoHckoro,
dopmyna JlnyBumis—Octporpaackoro. JInHelHOe HEOTHOPOAHOE YpaBHEHHE N-TO TOPSKa C



nepeMeHHbIMU Kod(dpurmeHTamu: o01muye CBOWCTBa, METOJ] BapualluMd MOCTOSHHBIX, (opmyra
Kormmm myist o61iero pemieHust.

4. JIuneiiHbIe YpaBHEHUS C IEPEMEHHBIMH KO3 PHUIIMEHTAMH.

JluneitHOE OIHOPOAHOE ypaBHEHHUE 2-0T0 MOPsIIKa C IepeMEHHBIMU KO3 PHuIeHTaMu: TeopeMa
[lITypma o nepeMekaemMocTH Hysel pemenuil. Teopema cpaBHenus lltypma, Teopema Kuesepa.
3anava lltypma—JInyBusis, cylecTBOBaHHE OECKOHEUHOH MOCIeI0BATENbHOCTH COOCTBEHHBIX
ymcen. JIuHeiiHble OJHOPOJIHBIE CHCTEMbl YPaBHEHUU C MEPUOAMYECKUMHU KOIPPHUIHEHTAMHU.
Onepatop MoHOApoMuH. MynbTuriukaTopel. Teopus @Dnoke—JIsmyHoBa: oOmMil  BH
byHIaMEeHTaIbHOW MaTpUILbl JIMHEHHON NepruoIudecKOMCUCTEMBI, IPUBOIUMOCTh K CHCTEME C
NOCTOSTHHBIMU K03 punimenramu.

5. O6mas Teopus nudepeHImanbHbIX YpaBHCHUH.

VYpaBHEHHsI U CUCTEMBI IIOPAAKA BBILIE MEPBOTO U MX CBEACHHE K CHCTEMaM IEPBOTO MOPSAKA.
Teopema cCylecTBOBaHUS W €AMHCTBEHHOCTH pelleHus U @epeHMaaIbHOI0 YpaBHEHMUS.
Teopembl 0 NPOAOKEHUH M HENPEPHIBHOW 3aBUCHUMOCTH PEILIEHUN OT HAYAJIBHOI'O YCIIOBUS.
MakcuManbHblii HMHTEpBaJl CYIIECTBOBAaHUSA. ABTOHOMHBIE W HEABTOHOMHBIE YpPaBHEHUS.
JluHaMu4eckne CHCTEMBL. |'eoMeTpuYecKHe MOHATHS, CBS3aHHBIE C TU(EpeHIHATLHBIMU
ypaBHeHUAMU. Da30Boe NPOCTPAHCTBO U pacliupeHHoe (a3oBoe npocTpaHcTBo. [lose
HaNpaBJICHUH, HHTETpalIbHBIE KpHBBle. BekTopHOe mose, ¢a3oBbie KpuBble. Pa3oBbIi MOPTpET,
MIOJIOKEHHUS PABHOBECHS, TpeAeibHbIe IHUKIbL. [IpeoOpazoBanue caBUTa BIOJIb pPEUICHUN
ABTOHOMHOM ¥ HEABTOHOMHOM cucTeMbl. Ma30BbIi IOTOK aBTOHOMHOM CHCTEMBI.

6. DJIEMEHTHI BapUallMOHHOT'O UCHHUCIICHUA.

OcCHOBHBIE TOHSTHUS. IPOCTEMIIAs 3a/1a4a BApHALIMOHHOTO HCUUCIIEeHH. 3a/1a4a 0 OpaXxHCTOXPOHE.
3amaua co cBOOOJHBIMM KOHIIAMH. 3ajada Jjs (yHKIMOHAJOB, 3aBUCSIIMX OT HECKOJBKHX
HEM3BECTHBIX (DYHKIMH, ¥ 3a7ada uis (yHKIHOHAJIOB, COACPKAIIMX IMPOU3BOJHBIC BBICIIMX
nopsikoB. M3zonepumerpuueckas 3agayqa.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepkoMnbIOTEePpHOE MO/IeJIMPOBAHME SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

HNudopmaruka

Heab AMCHUNIMHBI:

- W3y4eHHUEe MPHUHIUIIOB aITOPUTMHU3AINN U COBPEMEHHBIX METOZ0B 00paboTKH MH(pOpMALUU C
WCIIOJIb30BAHNUEM AJITOPUTMUYECKHX S3BIKOB.

3agauu AMCHMILINHBI:

- OCBOGHHUE CTyJIeHTaMH 0a30BbIX 3HAHUN B 00JaCTH MPOTrPAMMUPOBAHMS;

- U3y4eHHe sA3bIKa BbIcOKOro ypoBHs (CH);

- IpHOOpETEHNE HABBIKOB PabOThI IPU CO3JJaHUH ITPOTrPAMMHOI0 IIPOAYKTA.
Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaroLIecs JOJKHbI

3HATh:

- COBpEMEHHbIE METObI M CPEJICTBA Pa3pabOTKU alTOPUTMOB U IIPOTPaMM;

- OCHOBHBI€ KOHCTPYKIMH S3bIKOB IIPOTPAMMHUPOBAHMS U CIIOCOOBI 3aIIMCH AITOPUTMOB Ha SI3bIKE
BBICOKOTO YpOBHS (Ha cTaHjapre si3pika Cn);

- MMETh NpEJCTaBI€HHE OO0 HCIOJb30BAaHUU JIOMOJHUTENIbHBIX MAaKEeTOB U OMOIMOTEK MpHU
IIPOrpaMMHUPOBAHUH.

yMeThb:

- pa3pabaThiBaTh aNTOPUTMHUYECKHUE W TPOTPAMMHBIC PEIICHUS MPHKIAIHOTO MPOrPaMMHOTO
obecrneueHus;

- IPUMCHATDH PA3JIMYHBIC MCTOJAbBI OTJIAIKU ITPOTrpaMM.

BJIAJIeTh:
- HaBbIKaMU OCBOEHUS O0JIBIIOT0 00beMa HH(pOpMaLINH;

- HaBBIKAMH CaMOCTOSTEIIbHOMN pa6OTLI Ipu CO3AaHNH MMPOTPaMMHOTO obecneueHus.



Tembl U pa3aennbl Kypca:
1. lunaMuueckne CTpyKTypbl. buHapHbIe nepeBbsi. X31I-TaOJIHIIBI.

JlepeBbsi. bunaphbie nepeBbsi (ocHOBHBIC mOHATHSA). [locTpoenue aepesa. PekypcuBHbIii 00X01
nepesa. [louck armeMenTa B aepeBe. Y lajeHue 3JIeMEeHTOB U3 JiepeBa. [loctpoenue Xami-Tabauibl.

2. Jlunamuueckue CTpyKTyphl. CIIUCKH.

CBs13aHHBIE CITHCKH (O,Z[HOHaHpaBJ'IeHHBIe, JABYHAITPABJICHHEIC, HI/IKJ'II/ILICCKI/IG). OCHOBHBIE
oncpanr Haa CIIMCKaMU.

3. Knaccsl namstu. JIluHamuueckoe pacrpeieaeHue naMsaTu.

OObsiBiieHHE TMEPEeMEHHOM Tuma CTpykTypa. JlocTym K 3JeMeHTaM CTpPYKTyphl. BiiokeHHble
CTPYKTYpBbI. YKa3aTelnu Ha CTPYKTYpbl. MaccuBbl CTpyKTyp. BBog, BbIBOI cTpyKTYp. CTaTHueckoe
U JMHAMUYECKOE paclpejelieHne mamsITH mojd cTpykTypbl. Kmaccel mamstu. JuHamudeckoe
BbIJICTICHHE MTaMSATH.

4. Maccugsl. cnions30Banue yka3aTenei.

VYkazarenu. Onepauuu Haja ykazarenamu. O6paboTka MacCUBOB C UCIOJIb30BAHUEM yKa3aTeleH.
MaccuBbl yka3aTenen.

5. OcHoBbl anroput™mu3anuu. bazoseie moustus si3pika CU.

Beenenne B nporpammupoBanue. Turbl anroputMoB. CHHTE3 aJlTOPUTMOB Ha OCHOBE 0a30BBIX
koHcTpykuuid. Ctpykrypa CHU-nmporpammel. CTaHIapTHbIE TUIBI JaHHBIX. BbIpaxxeHus, THUIbI
BbIpaxeHU. Ympammstomue cTpykTypbl. Llukisl. CrnocoObl  xpaHeHus HWHGOOpMALUU.
OngHOMEpHBIE U JBYMEPHBIE MACCUBBI.

6. ITo6uToBBIE ONIEpaAIUHL.
[ToOUTOBBIN JOCTYI K TaHHBIM.
7. CumBoJbHBIE CTPOKU. CBOOOIHBIE MAaCCUBBI CTPOK.

CumBonbHble cTpoku. CraHiapTHble (QyHKUMU i1 paboOThl cO cTpokamHu. MacCuBBI CTPOK.
CBoOosiHbIE MaccuBbl. JIMHAMHUECKOE paclpeesieHue NaMsaTH MOoJ CTPOKH HE(PUKCHPOBAHHOMN
JUIMHBI.

8. OYHKIHUH.

Onpenenenue u nucnoib3oBanue Gpynkuuii. [lepegaya napamerpon. @opmainbHble U (PaKTHUECKHE
napaMmeTpsl. JIokaiabHbIE U TI100aNbHbIE IEpEMEHHBIE.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepkoMnbIOTEePpHOE MO/IeJIMPOBAHME SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

HUctopus Poccun

Heab AMCHUNIMHBI:

- yrIyOJeHHOE W3Y4YeHHWE OCHOBHBIX HMCTOPUKO-KYJIBTYPHBIX IIPOLECCOB Ha TEPPUTOPUHU
OteuecTBa B 3NI0XM KaMEHHOTO, OPOH30BOTO U KEJE3HOTO BEKOB, B JlpeBHell u CpenHeBeKOBOM
Pycu u B Poccum HOBOro BpeMEHM BIUIOTh /0 COBPEMEHHOCTH B KOHTEKCTE MCTOPUU
COTIpeCIBbHBIX 3eMeJb (B OCHOBHOM OTHOCsIIMXCs K Teppuropuu ObiBmiero CCCP) Ha done
KpPaTKOH XapaKTEpUCTUKU COLIMATIbHO-IKOHOMHUYECKUX U MOJINTUYECKUX MTPOLIECCOB;

- q)OpMI/IpOBaHI/Ie npeacTaBJICHUA O prr[HCﬁH.IPIX JOCTHIXKCHUAX OTECYECTBEHHOM KYJIbTYPHI, 00
OCHOBHBIX TCHACHIMAX €€ Pa3BUTHA.

3aga4yd AUCHUILINHBI:

- Pa3BHUTHUC HABBIKOB CPABHUTCIBbHO-UCTOPHUYCCKOI'O  adHaJIM34d, OBJIAJICHUC OCHOBAMH
HCTOPHUYCCKOI'O MBIIIJICHHA,

- BBIpAaOOTKa CHOCOOHOCTH TPUMEHSTH TOJYYCHHBbIE 3HaHUS B cepe ucropuu, B cdepax
KYJIbTYpPOJIOTHU U UCKYCCTBO3HAHMSI.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pesynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUeCs JOMKHBI
3HATh:

- Ba)XHEHIINE BEXU OCHOBHBIX MCTOPUKO-KYJIBTYPHBIX IPOLIECCOB Ha Tepputopun OTeuecTBa B
AMOXM KaMEHHOro, OPOH30BOT0 M Xele3Horo BekoB, B JlpeBHeil u CpenHeBekoBoil Pycu u B
Poccun HOBOro BpeMeHH BILIOTH JJO COBPEMEHHOCTH B KOHTEKCTE UICTOPHH COIIPENEIbHBIX 36MEIb
(B OCHOBHOM oTHOcAIMXCs K Tepputopuu 6s1BiIero CCCP);

- OCHOBHBIE 3aKOHOMEPHOCTH HCTOPHKO-KYJIbTYPHBIX IMPOILIECCOB Ha Teppuropun OTeuecTBa B
ATMIOXM KaMEHHOTro, OpOH30BOr0 W Kele3HOro BekoB, B JlpeBHeil u CpemgHeBexoBoil Pycu u B
Poccum HOBOTO BPEMCHH BIIJIOTH 10 COBPEMECHHOCTH B KOHTEKCTE UCTOPHUH COIMPEACIIBHBIX 3€MEJIb
(B OCHOBHOM oTHOcAIMXCS K Tepputopun 6siBiiero CCCP);

- prHHeﬁume JOCTHKEHHS OTE€UECTBEHHOM KYJIbTYpPbI, OCHOBHBIC TCHACHIINU €C PA3BUTHA.

yMeThb:



- OCYHICCTBIIATH CpaBHI/ITeJ'IBHO-I/ICTOpI/ILIeCKI/Iﬁ aHaJIn3, OBJIaACHHUE OCHOBAMH HCTOPHUUYCCKOI'O
MBIIIJICHUA.

BJIA/IETh:

- OCHOBaMH UCTOPHUYCCKOI'O MBIIIJICHUA, CIIOCOOHOCTHIO MNPUMCHATH IMOJTYYCHHLIC 3HAHHWA B C(bepe
HUCTOPUU KYJIbTYPhI, KYJbTYPOJIOTrMd U HCKYCCTBO3HAHU.

TeMbl U pa3jesibl Kypca:
1. Uctopus u kynpTypa OteuectBa B 1917-2014 ropax.

CBoeoOpa3zue 1 MpOTHBOPEUUBOCTh KyIbTypHOTO pazputusi CCCP B 20-50-¢ rr. Kynbrypa 1920-
x T1T. [loHsTHE "KYyNbTYypHOU peBomtonuu", ee peanusanus. HoBas oOpa3zoBarenbHas cUCTEMa.
Hayka u texnuka B 1920-e rr. XymoxecTBeHHas KyibTypa JAHHOTO mepuona. BiusHue
peBomtonuid 1917 r. u rpaxkaaHCcKoil BOITHBI HA COCTOSIHUE KYJIBTYPBI.

Kynbrypa 1930-x rr. Ilpomomxenue "kynbTypHOW peBomtouuu". Pa3Butue cuctembl
oOpazoBanus. Pa3ButHe ecTecTBeHHbIX Hayk. Curyanus B cdepe TyMaHUTAapHBIX Hayk.
XynoxkecTBeHHass KyuabTypa. Jlureparypa. W300pa3urenbHoe HMCKYCCTBO. ApXHUTEKTypa.
Kunemarorpad. MckyccTBo 1 B1acTh.

OcHOBHBIE MPOTUBOPEYHUS U TOCTHKEHUS B 00s1acTH KyIbTYpsl B 60-90-¢ rr. XX B. 1 Hauane XXI
B. B CCCP u Poccun. ['ocynapcTBeHHas MOMUTHKA B 00JIacTH HayKu M oOpazoBaHus. HoBbie
TEHJCHIIMY B Pa3BUTHU OOIIECTBEHHBIX HayK. EcTecTBeHHbIE HAyKu. XyI0KECTBEHHAS KYJIbTYpa.

[Tepexon ko BceoOmeMy cpenHeMy oOpa3oBaHui0. PazButue ectecTBeHHBIX Hayk. CUTyalus B
chepe rymaHuTapHblXx Hayk. OdunuanbHoe M HeopUIMAIbHOE MCKYCCTBO (JIUTepaTypa,
JKUBOMHCH, CKYJIBIITYpPA, TEATP, MY3bIKa).

"HlkonbHas pedopma". PagukanbHble U3MeHEHHs B cepe B3aUMOOTHOIIEHHs roCyaapcTBa U
cdepsl KynbTypbl. JIuTeparypa u HICKYCCTBO B HOBBIX YCIOBUSIX. Pa3BuTHE ryMaHUTapHBIX HAyK U
COCTOSTHUE €CTECTBEHHBIX HaYK.

HoBele ycioBus cyiiecTBoBaHUS KyJIbTYpHOH cdepbl. V3MeHeHHs B cucrteme oOpa3oBaHMSL.
Curyauust B 001acTH €CTECTBEHHBIX M T'YMaHUTApHBIX HayK. XYJOXKECTBEHHas KyJbTypa B
coBpeMeHHOM Poccun.

2. OcHoBsl Poccuiickoro rocynapcrsa.

OcHoBsl Poccuiickoro rocyaapcrsa. KoHcTuTynnoHHbIN cTpoid. IIprHIMIIBI KOHCTUTYIITMIOHHOTO
ctpos P®. Poccuss — enmHoe, LENOCTHOE ToCyaapcTBo. Poccuss — conuanbHOe rocyaapceTBo.
Poccusa — cBeTckoe rocynapcrso.

3. Ob6pa3oBaHue KJIACCOB U TOCYJApCTBa Y BOCTOUHBIX ClaBsH. J{peBHss (TOMOHroibcKas) Pyce.
KynbsTypHO-ucTOpHueckoe pazsurue. Pycckue 3emnu u 3onoras Oppa.

BocTtounble cnaBsHe, HX HCTOKM U KyiabTypa. IIpoGiiemMa sTHOreHesa BOCTOUHBIX CIIABSH.
OcHoBHBbIE 3Tallbl CTAHOBJIEHUS rocyapcTBeHHOCTH. J{peBHsis Pych u koueBHUKH. Buzantuiicko-



npeBHEpycckue cBsizu. OCcOOCHHOCTH coluaibHOro cTposi JpeBHel Pycu. DTHOKYNbTypHBIE U
COLIMAJILHO-TIOJINTUYECKUE TIPOLIECCHl CTAHOBIIEHUS PYCCKOM rocyaapctBeHHocTd. llpunsatue
xpuctuancTBa. Pacnipoctpanenue ucinama. Hapoasl Bocrounoii EBponst Bo 2-if noa. I Teic. H.3.

KynwsTypa Kuesckoii Pycu Ha pone cpenneBekoBoi KynbTyphl. KylbTypHOE Hacieine BOCTOYHBIX
CIaBsiH U pycckas KynbTypa. DopMHUpOBaHHME APEBHEPYCCKOM HApPOAHOCTH. APXHUTEKTYpa,
JKUBOMHCH, peMecia, jauTeparypa, Gonbkiop. Cuctema pocmuceil APEeBHEPYCCKOrO Xpama.
TexHUKH PeBHEPYCCKOro MPHUKJIAJAHOIO UCKyccTBa. Penurnosnsie npencrasienus B KueBckoit
Pycu: oT MHOro60ust K XpucTHaHCTBY. /[BoeBepue B pycCKOil KyabTypHOU Tpanuiuu. Kuesckas
Pych 1 packon MUpPOBO XpUCTUAHCKOM 1IepKBU. PoIlb XpuCTHAHCTBA B Pa3BUTUU APEBHEPYCCKOI
KYJIBTYpBI.

Kynsrypa Hosropoackoii, Brnanumupo-Cysnansckoii u [annuko-BosibIHCKOM — 3eMelns:
JIOKaJIbHBIE OCOOCHHOCTH apXUTEKTYPHI, )KUBOIIUCH, pEMECIa, JIUTEpaTypsl, ¢ponbkiopa. [Toxsem
KyJIbTYpbl B PYCCKHX 3eMisix. Maes enuHcTBa pyccKoM 3emiini B OOphO€ C BHEIIHUMHU
3axBaTurkamu. "CioBo o nosky Uropese".

Kynbrypa Pycu Bo BTopoii monosune XIII-XV BB. bopb0a pycckux 3emenb ¢ MOHT0JIO-TaTapCKUM
3aBoeBaHueM U ¢ kpectoHociamu B XIII B. 3onoras Oppa.

ConuanbHo-noauTHYECKHE U3MEHEHUs B pycckux 3eMisix B XIII-XV BB. Pyck u Opna: npoOiembl
B3aUMOBIMUAHUA. TopMoO3slee BIMSHUE 30J0TOOPIBIHCKOIO UT'a HA PA3BUTHE PYCCKOM KYJIBTYPBI.
Pasrpom u yHu4TOXKEHHNE KYIBTYPHBIX LIEHHOCTEN. Pa3peiB 1 ocnabieHue TpaaAuIIMOHHBIX CBSI3el
C XpUCTHAHCKUM MUPOM. YIIaJIOK PEMECIIA U HCKYCCTBA.

4. Poccuiickas ummnepus B XVIII B. UcTopust u KynbTypa.

OcHOBHBIE TEHJEHLUMU B DPA3BUTUM OOpa30BaHMUS W MPOCBEUICHMS, HAYKH, APXUTEKTYpBHI,
auTepatypsl U uckycctBa B Poccun nepsoii uerBeptu XVIII B. Pedopwmser [lerpa I B obmnactu
KyJIbTypsl M OblTa. BBenenue rpaxpaHckoro mpudta, apadCKuX LUQp, HOBOTO KajeHJaps.
ITepBas pycckas neuyatHas razera. CBETCKUI XapakTep HOBOW KYJIBTYpbI, €€ B3aUMOAECUCTBHE C
3alaJHOEBPONECICKON KyJIbTypol. Akanemus Hayk. CBerckas mikosla. BOEHHBIE MIKOJIBIL.
Ceerckue yd4eOHMKHM M HayyHas auteparypa. Hayka m TexHuka. OOIIecTBEHHO-NOJUTHYECKAS
MbIcb. CTaHOBJIEHHE TOPOICKON apXUTEKTYPBI: PETYJIApHAas IJIaHUPOBKA, CBETCKHE U LIEPKOBHbIE
3nanus. Co3gaHue OOLIECTBEHHBIX, HAYYHBIX, MY3€HHBIX, OMOIMOTEUHBIX YUPEKICHUI.
JIuteparypa. J)Kuonuce. Ckynsnrypa. Teatp.

OCHOBHBIE TOCTHKEHUS B 00J1aCTH KYIbTYpbI B Poccuiickoit umnepun cepeannsl - 2-i moa. XVIII
B.

"Bex mnpocsemenus". CoclioBHBIN xapakTep oOpa3oBaHus. JleaTenbHOCTh AKaJeMUU HayK.
O6cnenoBanue u uzyyenue crpansl. M.B. JlIomonocoB. OcHoBaHre MOCKOBCKOTO YHUBEPCUTETA,
Akanemun xynoxkectB, ['opHoro mHctuTyTa. @OpMHpoBaHUE pycckoil uHTeureHuuud. A.H.
Panuies u craHoBIEHUE ONTIO3UIIMOHHOM TPAJHIINK B PYCCKOM 00IIECTBEHHOM MBICTH. Pa3BuTne
TEXHUUYECKUX U €CTECTBEHHBIX HayK. Poccuiickue nzobperarenu. KommiekcHole reorpadguueckue
skcneauvy. BoiabHoe skoHOMHMUEeckoe obmiecTBO. McTopuueckue Tpyapl 1 HaYano myOIuKauu
HUCTOPUYECKUX MCTOYHUKOB. JluTeparypa u mnyOmunuctuka. Pycckoe MpOCBETUTENHCTBO.



Kypnaus! v razeTsl. Bo3HHKHOBEHHE pyCCKOTo podecCHoHAIbHOTO TeaTpa. KpemocTHoit Teatp.
bbIT 1 HpaBbI: 1EpeBHS U TOPOJ.

APXUTEKTYpa U )KUBOIHUCH: OAPOKKO U KIIACCHIIU3M.

5. Poccus B XIX - H. XX B. McTtopus u KynbTypa.

OCHOBHBIE BEXH B Pa3BUTHUU KYJIbTYpHI B IpenpehOpMEHHBIA U MOPeGOPMEHHBIH MEpUOAbl B
Poccun XIX B.

KyneTypa Poccum B mepBoii mosoBuHe XIX B. OO6pa3oBanue u mnpocserieHue. [IIkombl.
YHuBepcutersl. Texnuueckoe odpa3zoBaHue. Y CHUICHHUE COCIOBHOCTH B oOpasoBanuu. Hayka u
TexHUKa. XYyJI0KeCTBEHHas KylibTypa. Jluteparypa: crtuieBbie HampaBiaeHus. CTaHOBJICHHUE
PYCCKOTO JINTEPATYPHOTO sI3bIKa. TeaTp U My3bIKaiabHas KylIbTypa. M300pa3urenbHOe UCKYCCTBO:
JKUBOIIUCH, CKYJIBITYpa. APXUTEKTYpa.

Peanusm n POMAHTHU3M. COI_II/IaJ'IBHLIC HACHU B apXUTCKTYPC U )KUBOIIHUCH.

Kynstypa Poccun Bo Bropoii nonosuse XIX - nauane XX B. CocTosiHME IPOCBEIEHUS U IIEYATH.
Tunbl HavanbHOH mikosbl. CpenHee oOpa3oBanue. Briciiee oOpazoBaHue: paciiupeHue (Gpopm.
OcHoBaHME HapOAHBIX YHHUBEPCUTETOB. KHHUIOM3IATENbCKOE U KYpHAIbHO-Ta3€THOE JIEO.
KynbeTypHO-IpOCBETUTENBCKUE YUpEKAeHNA. PasBuTre Hayku U TeXHUKH. HOBbIE HanpaBiieHUs B
Hayke. Co3jaHue HayyHbIX IUKoJ. Hauano npruMeHeHuss TEXHHYECKUMX HOBIIECTB B OBITY.
XynoxecTBeHHas KyiapTypa. Pacuser nureparypsl. PazButue teatpa. Mys3slkanbHas KyJabTypa.
Kuponuce u ckynbnrypa. MoJepHU3M B JUTEpaType U H300pa3UTEIBHOM HCKYCCTBE.
XyII0’)KECTBEHHBIE 00BETNHEHHS.

Cruiib Mogeps. Cunte3 uckyccrs. CumBonn3M Hayana XX B.

OcHOBHBIE KyNbTypHBIE TocTHX)eHUs B Poccun Havana XX B. BiusiHue nepBoil MUPOBOW BOMHBI,
peBosronnii ¢eBpanias U okTAOpa 1917 r. m rpaxkgaHckoil BoilHBI B Poccum Ha KynbTypHYIO
CUTYALHIO.

6. O0pasoBanue u pazsutue Poccuiickoro rocynapcrsa B XIV-XVII BB. ctopus u KynbTypa.

BnusiHue Ha pa3BuTHE KyJIbTypbl Bo3BbIIeHUSI MockBbl U KynukoBckoi nmodenbl. Bo3Bblienue
MockBbl. MOCKBa Kak LIEHTpP KYJIbTYpbl (POPMUPYIOIIEHCS BETUKOPYCCKOW HapOIHOCTH.

Bozpoxxaenne Tpagunuii pyccKoM NHMCbMEHHOCTH. Jletommcanue. Mcropuueckue mnoBecTH
("Ckazanue o MamaeBom nodoume", "3agonmuna"). XKutuitnas nureparypa.

Apxurekrypa. CtpoutenbctBo codbopoB 1 MockoBckoro Kpemiisa. Apucrorens @uopaBaHTH.
XKusomnuce. ®eodan I'pex. Anapeit Pydres.

OcHoBHbIE TEHJEHIIMM B pa3BuTuu KynabTypsl Poccun B XVI B. KynbTypa ykazanHoro nepuozaa
Kak OAMH U3 (aKTOPOB CKJIAJbIBAHUS BEJIMKOPYCCKOW HapoaHocTH. DopMmHpoBaHUE
MNOJUTUYECKOH  MJICOJIOTMHM  IEHTPATU30BAaHHOIO TrocyfgapcTBa. OOIIECTBEHHAs  MBICIb.
Konnenuus "MockBa - Tperuit Pum". "Ckazanwme o KHI3bsIX Brnagumupckux" kak
IpoIaraHIucTckoe counHenue. Kpymnneimue neronucHsie cBofpl. "Crenennas kaura". "Herpu-
muHen". XKurtuiiHas nmutepatypa. XpoHorpadsl. Mcropuueckue nosect. IlyOnuumcruueckue
npousBenenus: VMBana IlepeceroBa. Ilepenucka A.Kyp6ckoro ¢ MBanom I'po3nbsiM. Hauano



kHuronevyatanus B Poccuu. MBan ®emopoB. Apxutekrypa. IllatpoBoe CTpOUTENHCTBO.
O6oponnoe 3o0muectBo. KuBonuch. Juonucuit m ero mkona. beit u Hpael. "omocTpoit'.
Haponnoe tBopuecTBo. Binssaue onnpuyHuHbl ¥ JIMBOHCKOM BOMHBI HA COCTOSIHUE KYJIBTYPBI.

Baxueiimme kynbrypHble noctmkeHus B Poccun B XVII B. Hauano dopmupoBanust pycckoit
Hauuu. CMyTHOE BpeMsl U €ro OTPaKEHHE B KYJIBTYPHBIX Ipoleccax. Y CUIEHUE KYJIbTYPHBIX
cBa3eil ¢ 3amamHod  EBpomoit.  OOmiecTBeHHas MbICIHb. TeopeTudeckoe 00OCHOBaHUE
camozepxkaBusi. Anosorus packona ("Xutue" mporomoma ABBakyma). YCHICHHE CBETCKHX,
paIMOHATUCTUYECKUX U JAEMOKPATHUYECKHUX 3JIEMEHTOB B KynbType ("oOMupiieHue" KyabTyphl).
Pacnipoctpanenne rpamotHocTd, pazsutue npocsemieHus. [Ikonsl. CriaBsiHO-TpEKO-IaTHHCKAS
akagemus. HakoruieHue u pacripocTpaHeHre HaydHbIX 3HaHuM. Jluteparypa. Jleronucu. HoBbie
auTepaTypHbie KaHpbl. Catupuueckue U ObITOBbIE MOBeCTH. CHIIa0MYecKOe CTUXOCIIOKEHHUE.

Apxurekrypa. "/luBHoe y3opoune". Cynp0a marpoBoro 3oa4ectBa. CBETCKHUE 3/IaHUS U XPaMbl
Mocksel, SpocnaBns, PocroBa Bemukoro. "HapelmkuHCkoe (MOCKOBCKOE) OapoOKKO'.
JepeBsiHHOE 30/14€CTBO.

JKusomnuce. cheCKI/I u ukoHbl. [losBnenue PCATUCTUYICCKHUX TeH,Z[eHI_II/Iﬁ, Hadalio HOpreTHOﬁ
skuBonrcu. CHUMOH YIIIakoB.

My3blka 1 HApOAHBIN TEaTp.

BrITOBBIE HOBIIECTBA U TPAIUIIMOHHBIE YepThl. HapogHoe TBOpUECTBO.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

KBanroBasi MexaHuka

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB KBAHTOBOM MEXaHHKH.

3agauu AMCUUIIINHBIL:

- (opmupoBanue 0a30BBIX 3HAHWK B 00JACTH AHATMTUYECKOH MEXAaHWKH KakK JUCIUTUIAHBI,
UHTETpUpPYIOIeH 00Imedru3nIecKyo 1 MaTeMaTHIECKYIO TIOATOTOBKY CTY/ICHTOB;

- OBJIaAICHUC OCHOBHBIMH MCTOAAMH, IO3BOJAOIIHMMU PpCHIATH YPAaBHCHUMA aHAJIMTHYECKOU
MCXAaHUKHU; pCIICHUC 3a/la4, OXBATbIBAOIINUX OCHOBHBLIC ITPUITIOKCHU S aHAJIMTHYECKOM MEXaHUKH.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:

- OCHOBBI JIArPAHKEBOW MEXAHHKHU;

- TEOPECTHUYCCKUC OCHOBBI JUHAMUKHW KOHCCPBATHUBHBLIX W JUCCUIIATHUBHBIX CUCTEM BOJIM3HU
paBHOBECHUA,

- TEOPETUYECKHE OCHOBBI IMHAMUKH TBEPAOIO TEJA;

- IPUHIIUIT HAUMEHBIIETO EHCTBUS M OCHOBBI TAMUIIBTOHOBOM MEXaHUKU;
- METOJ] KAHOHMUYECKUX IpeoOpa3oBaHuil u anmapar ckobok Ilyaccona;

- MeTo1 'amunbTOHA-AKOOM M TEXHUKY pa3/ielieHUs IEPEMEHHBIX;

- METOJ NCPEMCHHBIX Z[eﬁCTBHe—YFOJI.

yMeTh:

- (I)OpMy.TII/IpOBaTB YpaBHCHUA Harpacha B O606H.ICHHBIX KOOpAUHAaTax, HaXOAUTb HWHTCIPAJIbI
ABWIKCHUSA U C UX MOMOIIBIO PCIIATh YPAaBHCHUS IBUKCHU,

- BBIYUCIIATE IIEPUO] CbI/IHI/ITHOFO JABUXXCHUS,

- BBIYUCIIATH CECUCHUC PACCCAHUA B JaHHOM IICHTPAJILHOM I10JIC;



- HaXOJHWTh COOCTBEHHBIE YaCTOTHI M HOPMAaIbHBbIE KOJICOAHUS CHCTEM CO MHOTHMH CTCIIEHSIMHU
CBOOO/IBI,

- BBIYUCJIATh MOMCHTEI HHCPLIUH TBEPAOTO TCJIA,

- TEPEeXOAUTh OT JIarpaHkMaHa K TaMIJIBTOHHAHY U HA00OPOT C IOMOIIBI0 MPeoOpa3oBaHUs
Jlexxanpa;

- OCYILECTBJISATh KAHOHUYECKHE MPE0Opa3oBaHMsI ¢ TOMOIIBIO JaHHOW POU3BOAAIIEH (PYHKIINY;
- BBIUUCIIATH ckoOKu Ilyaccona;

- pa3zenaTh IepeMeHHble B ypaBHeHUM [aMmibToHa-SIkoOM M pemarh ¢ MOMOLIBIO METOoJa
["amunpTOHA-IKOOM KAHOHUUYECKNE YPAaBHEHUS JIBHIKEHUS;

- NICPCXOAUTh K ICPECMCHHBIM HCﬁCTBHG-erH;

- BBIYHUCJIATH aI[I/Ia6aTI/I‘IeCKI/IC HWHBApPUAHTLI.

BJIa/1eTh:
- OCHOBHBIMH METOJIaMH aHAJIMTUUYCEKON MeXxaHuku — MeToaamu Jlarpamxka [ u Il pona;
- METOJIJaMU UHTETPUPOBAHUS YPABHEHUH JBUKEHUS, TPUHITUIIOM HAUMEHBIIETO JEHCTBUS,

- MCTOJOM KAaHOHHYCCKHX ypaBHeHI/Iﬁ raMI/IJ'ILTOHa, arapaTomMm CKOOOK HyaCCOHa, MCTOAOM
I'amunsToHa-SIKO0OU PCHICHUA KAHOHUYCCKHX ypaBHeHHfI.

TeMbI U pa3jeiibl Kypca:
1. OcHOBBI JIarpaHXkeBON MEXaHUKU

CBs3u U ux KJ'IaCCI/I(bI/IKaHI/ISI. Bo3Moxxubie u BUPTYAJIbHBIC IIEPEMCIICHUS. MOI[GJ'II) NACaJIbHBIX
cBs3eit. O01Iee ypaBHeHre JTUHAMUKH. Y paBHeHus Jlarpamxka [ pona.

O606menHble koopanHaThl. O000IIEeHHbIe cuiibl. YpaBHeHus Jlarpanxa Il pona. Jlarpanxuas.
Kunernueckas sHeprust B 0000IIEHHBIX KOOPIMHATAX.

[TorenunanbHas sHeprusa. CoxpaHeHue nojaHou sHepruu. Hemorenuunansuble cuiibl. CTpyKTypa
0000111eHHOT0 MOTEeHIMaNA. 3aKOHbI COXPAHEHUS SHEPIUH, UMITYJIbCa 1 MOMEHTAa UMITyJIbca KaK
CJICZICTBUS OJTHOPOTHOCTH BPEMEHH, IIPOCTPAHCTBA U U30TPOITOHOCTH MPOCTPAHCTBA.

OI[HOMepHOG ABUXKXCHUC WU HHTCTPUPOBAHUC ypaBHeHI/Iﬁ ABUKCHHA C MOMOIIBIKO HWHTETPAJIOB
JBHXXCHUA. 321,[[8.‘18. ABYX TCII. I[BI/I)I(CHI/Ie B HCHTPAJIbHOM II0JIC.

2. ®usnyecKue 3aa4u JarpaHKeBO MEXaHUKH
Paccesnue uactuin. Ceuenue paccesaus. @opmyna Pesepdopaa. Paccesnue Ha Masbie yriibl.

PaBHOBecue. Y CTOMUMBOCTh U HEYCTOMYMBOCTH. JIMHeapu3anus u Maibie Kojaebanus. Jluaamuka
KOHCEPBATUBHBIX M JUCCUNIATUBHBIX CHCTEM BOJIM3W paBHOBECHs. BBIHYXICHHBIC KOJIeOaHUs U
pe3zonanc. COOCTBEHHBIE YaCTOTHI JIJISi CHCTEM CO MHOTHMH CTETICHSIMH CBOOO/IBI.



JIBukeHue TBEpIOTo Tena. YTIIoBask CKOPOCTh BpalleHUs, TEH30p MHEpLUUU, MOMEHT UMITyJbca
TBEPJIOTO TeJa. Y paBHEHUS IBUKEHUS TBEPJIOTO Tea.

CB0OOJIHOE BpalleHHE CHUMMETPUYHOIO BOJIYKA. YTibl Oiiepa. CUMMETPUYHBIA BOJYOK C
3aKpeIICHHOM HIKHEHW TOUKOM B moJie TskecTu. Crisiiuii BOJTYOK.



AHHOTAUMH K pa004ynM NpPorpaMMam AUCUUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

KBanToBas Teopus

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C HEOOBIYHBIMH CBOMCTBAMM KBAaHTOBBIX CHUCTEM, O6y‘-I€HI/I€ criocobaM OIMMCAHUS
HCPCIIATUBUCTCKUX KBAHTOBBIX CHCTEM, 3HAKOMCTBO C OCHOBHBIMH MCTOJAMH OIMCAHUA
PCIATHBUCTCKUX YaCTHUILIL.

3agauu AMCHUIINHBIL:

- 3HaKOMCTBO C 0a30BBIMH JKCIIEPUMEHTAIBHBIMH (aKkTaMyd B OOJIACTH KBAaHTOBOW (DU3WKH,
ycBoeHue ypaBHeHuil Illpenunrepa, Ilaynu m Jlupaka, ONMChHIBarOIIMX KBAHTOBBIE SIBICHUS,
OBJIaJICHUE MaTeMAaTUYECKUMU METOJIaMH, IO3BOJIAIOIIMMHU pEIIaTh KBAaHTOBBIE ypaBHEHUS,
pelIeHue 3aa4, OXBaThIBAIOIINX OCHOBHBIC MPUIIOKEHUS! KBAHTOBOM (DU3HKH.

IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILJIMHE (MOYJII0)
B pe3synbrare ocBOCHUS AUCIUIUITMHBI 00YJarOUTUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPSAJIKH BEJIMYHH, XapaKTEPU3YIOIINE KBAHTOBBIC SIBJICHUS;

- OKCIICPUMCHTAJIbHBIC OCHOBBIL KBaHTOBOM (1)I/I3I/IKI/I,

- OCHOBHBIE IPUHIUIIBI KBAHTOBOM MEXaHUKU;

- ME€TObI OITMCaHUA KBAHTOBBIX CHUCTEM,

- CBSI3b COOCTBEHHBIX BCEKTOPOB U COOCTBEHHBIX 3HAYCHHUI oneparopons € Ha6J'IIOI[aeMI:>IMI/I u
HU3MCPACMBIMHA (I)I/I3I/I‘IGCKI/IMI/I BCINYHNHaAMMU,

- OCHOBHBIC TOYHO pCHIAEMbIC MOACIIN KBAHTOBBIX CUCTEM;

- OCHOBHbIE IPUOJIM>KEHHBIE METO/IbI PEILICHUS 3a]]a4 KBAHTOBON MEXaHHMKH: KBa3UKJIACCUYECKOEe
npuOIMKEeHNE, CTAlIMOHAPHYIO U HECTALlMOHAPHYIO TEOPHUIO BO3SMYIIIEHU, BApUAIIMOHHBII METO/;

- MCTOJbI 1 CIIOCOOBI ONMKUCAHUS CHCTEM TOXACCTBCHHBIX YaCTHII B KBaHTOBOM TCOpHU,
- MCTOJBbI OITMCAaHHA PACCCAHUA YaCTHUIL,

- ONHCAaHHE B3aMMOJCHCTBUSA OJICKTPOMArHUTHOI'0 M3JIYUYCHUSA C KBAHTOBBIMH CHUCTCMaMU
3apsAa0B;

- OCHOBBI peHHTHBHCTCKOf/'I KBaHTOBOM TCOpHU.



yMeTb:

- HAXO/AUTh Oe3pa3MepHbIe apaMeTPhl, ONPEACIAIONINE U3y4aeMOe SIBIICHUE;

- IPOU3BOJIUTH YUCIICHHBIE OLIEHKH 110 MOPSIKY BEIUYHHBI;

- HAXO/IUTh HEPreTUYECKHE CIIEKTPhI U BOJHOBbIE (DYHKIIMH B OJTHOMEPHBIX CIIydasX;

- HAXO/IUTh KBAHTOBOMEXaHUYECKHE CPEHHUE C IIOMOLIbIO U3BECTHBIX BOJIHOBBIX (DYHKIUH;

- IPUMEHATH KBAa3MKJIACCUICCKOE MPUOIIIKEHUE IS OLIEHKH YPOBHEW SHEPTHH U BEPOSTHOCTEH
MIPOXO0K/ICHHS CKBO3b MOTEHIIUANIbHBIE OApbEpHI;

- NPUMEHATh CTALMOHAPHYIO TEOPHUIO0 BO3MYILEHUN JUIS HAaXOXKICHHS MONPABOK K YPOBHSIM
SHEPTUU U BOJHOBBIM (YHKIIHSIM;

- IPUMEHATH HECTALMOHAPHYIO TEOPUIO BO3MYILEHHM JUIsl HAX0KICHUSI BEPOSITHOCTEN ITEPEX010B
MEXIY COCTOSIHUSIMU;

- p€liaTh 3aaa4 O HAXOXKACHUU COCTOSIHUH U OHCPIreTUYCCKOI'O CIICKTpa CUCTEM MHOI'UX, B TOM
YHCJIC TOXKIACCTBCHHBIX, YaCTHII,

- BBIYHUCJIATH I[I/I(I)(I)epeHLII/IaJ'IBHBIC CCUCHU paCCCAHUA YaCTULl pA3JIMYHBIMHA ITIOTCHI U AJIAMU

- OMIpeaAcCiIATb BO3MOXHOCTH OIITHYCCKUX IHCPEXOAO0B MCEKAY COCTOAHHUAMHU CUCTEM 3apsaa0B U
OLICHUBATb BPEMCHA KU3HU B036}’)KIIGHHI)IX COCTOSTHUM.

BJIAJ1€Th:
- Ky.]'H:TypOﬁ MMOCTAaHOBKHM 3aJ1a4 KBAHTOBOM MCXaHHKU,

- OCHOBHBIMU MCTOAAMU PCHICHUA 3aaav KBaHTOBOM MCXAaHUKH, B YaCTHOCTHU, O HAXOXKICHHH
COOCTBEHHBIX CI)YHKI_II/Iﬁ 1 COOCTBEHHBIX 3HAYCHHI onepaTopoB q)HBH‘IeCKI/IX BCJIMYHH,

- HaBBIKAaMH TEOPETUYECKOT0 aHAIN3a, MOJICIIMPOBAHMS U OIICHOK CBOMCTB pealbHbIX (PU3UUECKUX
CUCTEM, 00JIa1AI0IINX KaK JUCKPETHBIM, TaK U HEPEPHIBHBIM CIIEKTPOM.

TeMbl U pa3jaeiibl Kypca:
1. BonHOBas MexaHUKa MPOCTBIX CUCTEM U TEOPHUS PACCESHUS.

['nnore3a kBaHTOB ((hOTOHOB), ypaBHeHHe DifHIITElHHA A1 PoTodpdexra. Mmmynsc GpoToHa u
apdext Komnrona. Bonusl ae bpoitnsa. Inuna BonHbl ne bpoitns ans snekrpona. IlnoTHocTs
BEPOATHOCTH M aMIUIMTY/a BEPOSTHOCTU OOHApPYKUTh YAacCTHIy B 3aJaHHOM TOYKe. YClOBHE
HOopMUpOBKH. Cynepro3uiusi BoiH A€ bpoiiis (BosHOBON makeT). AMIUTUTYJa BEPOATHOCTH U
IUIOTHOCTh BEPOSATHOCTH OOHAPYKUTh YaCTUIly C 33JaHHBIM MMITyJIbcoM. BomHoBast (yHKIus.
HopmupoBka BONHOBBIX (PYHKLIMH Ha €IUMHUIlY U Ha JAeibTa-QpyHkuuio. Bomna ne Bpoiinsg u
onepatop wummynbca. YpaBHeHue IIpegunrepa. CrammoHapHbIE COCTOSIHUS. Y paBHEHHE
HEIPEPBIBHOCTU ISl TUIOTHOCTH BEPOSITHOCTH M IUIOTHOCTh TOKA BEPOSITHOCTH JUISA YaCTHUIIBI.
OpnomepHoe (UHUTHOE W HWH(OUHUTHOE JBWKEHHME dYacTHULbl. [IpuHIUO Cyneprno3uluu.
['aMuIbTOHMAH JIMHEWHOrO TapMOHHMYECKOro ocuuuraropa. Oneparopel  poOXACHUS U
YHUYTOXEHHUS. DHEPTETUUECKHUI CIEKTp JMHEWHOTro ocumiuisiTopa. llocTpoeHne coOCTBEHHBIX



GYHKIMA JTUHEHHOTO OCHIIIATOpPA B KOOPAMHATHOM TipeacTaBieHuH. [lommHOMBI DpMmura.
Pa3nenenue nepeMeHHBIX B KBAHTOBOM 3a/1a4e ABYX Ten. CBeeHUE 3aJaul ABYX TEJl K JIBUYKEHUIO
YacTUIBI ¢ TPHUBEACHHON Maccoil B IEHTpaJibHOM moje. Omneparop OpOUTAIBHOIO MOMEHTA
YaCTHUIIBl B KOOPAMHATHOM MpeacTasieHnn. Cepuieckrne rapMOHUKU. [ 'aMUIIbTOHUAH YaCTHUIIBI
B cpepuuecKux KoopAuHaATax. Pa3yenenue nepeMeHHBIX B LEHTPAIBLHOM TOJ€. YpaBHEHHE TS
panuanbHoi QyHKIMH. ['aMUIBTOHMAH BOAOPOIONOAOOHOTO aToMa. ATOMHAs CHCTEMa eIMHUII.
DOHEepreTUYecKHii CIEeKTp W paaualbHble BOJHOBBIE (DYHKIMHM CTAllMOHAPHBIX COCTOSHHUNA
BOJIOPOJONIOA00HOr0 atoMa. [yaBHOe, paauanbHOE, OpOMTAaIbHOE M MAarHUTHOE KBAaHTOBbBIE
yucna. [locranoBka 3amaun paccesHus. Yupyroe paccessHue. AMIIIUTYyAa paccesHus. CeueHue
paccesHus. @DyHkuusa ['puHa 3amaum paccesHus. VHTerpasbHOe ypaBHEHUE Ui 3aJadyu
paccestaus. [Ipubnmxenne bopua. Meron mapruanbHeix BoiaH. Dasel paccesHus. PesonancHoe
paccessuue. Heymnpyroe paccesnue. Ontudeckas teopeMa. (OcoOeHHOCTH —paccesHus
TO/IE€CTBEHHBIX YaCTHL.

2. MaTeMaTtn4ecKkue OCHOBbI KBAHTOBOW TEOPHH.

CocrosiHust 1 HaOdrOaeMble. DPMHUTOBBIC M JIMHEHHBIE OmepaTropbl. Pa3iokeHne BOJIHOBBIX
¢GyHKIMH 1O COOCTBEHHBIM (YHKLHUSAM oOmepaTopa (U3NYECKON BEIWYHHBI. AMILTUTY/IBI
BEPOSITHOCTH. Y CIIOBUSI OPTOTOHAJIHOCTH JJIsi COOCTBEHHBIX (DYHKIIMIA ONIepaTopoB (hPU3HUYECKIX
BEIWYUH. Bpruncnenue cpenHux 3HadeHui. Teopus npexncraBiieHHMil. BekTopsl COCTOSHHN U
COIPSDKEHHBIE BEKTOPbI COCTOSIHUH. YCIIOBHE MOJHOTHI COOCTBEHHBIX BEKTOPOB OIepaTopa
¢u3ndeckoil BenmuuuHbl. OJHOBPEMEHHO HM3MEpHUMble (Qu3MuecKue BeJWYMHbI. KoMMyTaTOpbI.
[Tonubiit HaOOp (U3HYECKUX BEIMYMH, ONMCHIBAIOIIMX KBAaHTOBYIO cucTeMy. COOTHOLICHMS
HEOIPEACIEHHOCTH M KOTEpPEeHTHbIE cocTosiHuA. MmmynscHoe mnpexacrasiienune. Matpuunbsie
IpPEICTABICHUS: OINEPAaTOPhI-MaTPUIbl M BEKTOPHI-CTOJOLBI. YHHUTapHbIE IpeoOpa3zoBaHus
BEKTOPOB COCTOSTHUM U omepaTopoB. MaTpruyHas MeXaHHUKa. 3aBUCUMOCTh (PU3NYECKUX BEIIMUUH
oT BpeMeHu. OnepaTtop U3MEeHEeHUs! GU3NUECKOI BeTMUMHBI BO BpeMeHU. VIHTerpaiibl 1BUKEHHUS.
Oneparopbl U3MEHEHUS BO BPEMEHU KOOPAMHATHI M UMITYJIbCA YACTHUIIBI B IOTEHLIUAIBHOM II0JIE.
Kommytaropel u ckobku Ilyaccona. Omepatop somouuu. IlpeacraBnenus Llpenunrepa u
[eiizenbepra.  YpaBHenue [I'eiizenHOepra ans  omepaTopoB  (U3UYECKUX  BEIMUYMH.
IIpocTpaHCTBEHHBIE CABUTM WU ONEPATOpP HUMITyibca. [I0OBOpOTHI B IPOCTpaHCTBE U OLEpPaTOp
yri10Boro MoMeHTa. OpOUTaIbHBIN YTII0BOM MOMEHT YacTUIlbl. KoMMyTalimoHHbBIE COOTHOIIICHUS
JUIsL ONIEPAaTOpOB YIJIoBOro MoMmeHTa. CrucremMa COOCTBEHHBIX BEKTOPOB OINEPaTOPOB YIJIOBOIO
MomeHnTa. CrinH yactuiibl. Marpunsl [aymnu.

3. OcHOBEHI peHHTHBHCTCKOﬁ KBaHTOBOH TCOpHUHU.

VYpaBuenue Kneitna-I'opnona. Ypasaenue [{upaka. I'paguentHas uHBapuanTHOCTh. CBOOOIHAS
penaTuBucTcKas dactuia. COCTOSHUS € TOJOXKHUTEIBHBIMU U OTPULATEIBHBIMU JHEPTHUSIMH.
Yactunel ¥ aHTHyacTubl. YpaBHeHue Ilaynu. VYpasHenue Illpeaunrepa BO BHELIHEM
AJIEKTpOMarHuTHOM moJje. IlompaBku BTOpOro mopsiika MO V/C: MOMpaBKa K KUHETHYECKOH
SHepruu, nomnpaska /lapBuHa, cnuH-opOUTaNnbHOE B3auMoielcTBre. YacTuila B MarHUTHOM IOJIE.
VYposuu Jlannay. KBantoBanue cBOOOAHOIO 3IEKTPOMArHuTHOTO 1osist. OnepaTropsl poxkKAeHUs U
YHUUTOXXKEHUS (POTOHOB. ['aMuibTOHMAH moJis. ['aMUIbTOHMAH B3aMMOJEHCTBHS aToMa U MOJIS.
DJIEKTPUYECKOE AMIIOJIBHOE H3IydeHue. BepodaTHocTh m3iydeHuss M nornomenus. [IpaBuia
0TOOpa AJIs ANEKTPUUECKOrO AUMOIBHOIO U3ITydeHHs. MarHuTHOE JUIOJIBHOE U AIIEKTPUUYECKOE
KBaJpyNoJIbHOE N3ydeHus. Paccesnue GpoToHOB.

4, HpI/I6J'II/I)KCHHBIC METOJIbl KBAaHTOBOM MEXaHHMKH.



VYcnoBrue NpUMEHUMOCTH KBa3UKJIACCUYECKOTO MPUOIMKeHNs. Bua BOMHOBOM (QyHKIIUY YaCTHIIbI
B KBa3WKJIACCUYECKOM MpHOImkeHnn. Pemenus ypasaenus Llpeaunrepa B OKPECTHOCTH TOYKHU
noBopoTa. YcnoBus kBantoBanus bopa-3ommepdenbaa. BeposTHOCT TPOHUKHOBEHHS YaCTUIIBI
yepe3 Oapbep B KBAa3MKJIACCHUECKOM MpuOmmxkeHud. I[lepBoe u BTopoe NMpUOIMKEHUS TEOPUU
CTallMOHapHbIX Bo3MylleHui. Kpurepuil npumennuMoctu teopuu. CTallmOHApHOE BO3MYILIEHUE
BBIPOXKJICHHBIX YPOBHEH TUCKPETHOTO CIIeKTpa. BONHOBBIE (YHKIIMN HYJIEBOTO MPHOIMKECHUS.
Cekynsipoe ypaBuenue. Dddext Llrapka B arome Bogopona. HecranumonapHoe Bo3MylieHHE
JIUCKPETHOrO crekTpa. llepexoasl moj BIMSHUEM BO3MYILECHMS, ACHCTBYIOUIETO B TEUCHUE
KOHEYHOTO BpeMeHH. AnnabaTruecKkue U BHe3amHble Bo3MylneHus. [lepexoapl moa neidcTBuemM
MEPUOJNYECKOT0 BO3MYLIEHUS B JUCKPETHOM U HENpPEPBIBHOM crekTpax. IIpaBuio depmu.
Pacnan kBasucTanmoHapHBIX cocTosHuM. CrnuH-opOHuTanbHOEe B3aumozelcTBue. CliokeHue
MomeHTOB. Koaddurmenter Knedmra-I'opaana. ITonneli yrioBoit MoMeHT. CHMMETPHH BOJTHOBOM
GYHKIMM TOXKIECTBEHHbIX 4acTull. bo3oHbsl u depmuonsl. Jerepmunant Cidrepa. [IpuHnun
[Taymu. Atom renus. KoopanHaTHBIE M CIIMHOBBIE (YHKIIMM JBYX 3JEKTPOHOB. BapuarmoHHbIH
MPUHIINI, BBIYUCIICHUE PHEPTHMH OCHOBHOTO cocTosHua. Merox Xaptpu-®Poka. [Ipubmmkenue
LHEHTpaIbHOro 1nojs. MHTerpanel IBUKEHHUS B CIIOKHBIX aTomax. Tepmsl. [IpaBuna Xynna. LS-
cBs3b. ToHKas cTpykTypa ypoBHel. [IpaBuno unrepsanos Jlange. Dpdextsl 3eemana u [amena-
baka. [lapamaruerusm u AuamarHeTusM aTOMOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Kunernyeckasi Teopusi IPOLECCOB MEPEeHOCA BEIIECTB U IHEPTUH

Heab AMCHUNIMHBI:

- 3HAKOMCTBO C MOJIEKYJISIPHOM CTPYKTYpPOW ra30BOM Cpe/ibl, OCHOBAMHU CTPOTrOM KMHETHYECKOU
TEOPUU Ta30B, KOHCEPBATUBHBIM BBIUHUCICHUEM OIEPATOpPA CTOJKHOBEHUN NPOCKIIMOHHBIM
METOJIOM, ITOCTAHOBKOM KPAEBBIX 33Ja4 U METOJaMHU PEILICHUS ypaBHEHUS boibplMaHa;

- 3HAKOMCTBO C ITOHATHEM BA3KOCTH M TCIJIOIIPOBOJHOCTH Ira3a. BriBog yCiioBUs IIPUMCHHUMOCTHU
ypaBHCHI/Iﬁ THaApOAHAMUKH. H3noxxeHue CHCTEMBI ypaBHeHI/Iﬁ 11 MOMCHTOB OT (I)YHKI_II/II/I
pacupeaciCHusA.

3aga4yd AUCHUILINHBI:

- ¢opmupoBaHue 0a30BbIX 3HAHUH B 00JacTH (PU3UKU MEPEHOCA MACCHI U SHEPTUU HAa OCHOBE
KMHETHYecKoro ypaBHeHus bosibiimana;

- 06yquHe CTYIIGHTOB OCHOBHBIM METOJaM H IIOAXOJaM, I/ICHOJIl)SyeMI)IM B KI/IHGTI/I‘IGCKOﬁ
TEOpUH, H3ydyeHHe O0a30BbIX MPHUHIIUIIOB KWHETHYECKONW TEOPHH, OCHOBAHHON Ha ypaBHEHHMH
bonpimana;

- (I)OpMI/IpOBaHI/Ie moAXoA0B, OCHOBAHHBIX Hd KOHCUHO-PA3HOCTHBIX aAIIIIPOKCUMAIIUAX OIICpaTOpPa
AZIBCKIIUN KUHCTUYCCKOT'O YPABHCHU A, PACIICIVICHUC KHUHECTUYCCKOT'O YPABHCHU 1O CI)I/I3I/I‘ICCKI/IM
nponeccam. ZLI/ICerTHaSI pcaji3anuia Ha4aJIbHbIX U I'PAHUYHBIX YCHOBHﬁ.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- IPUHOUIIBI 1 METO/IbL KHHETHYECKOM TCOpUHn BOJ’IBIIMaHa, MOJIYYCHH A KOTCPECHTHOI'O U3TYUCHU A,
(1)I/I3I/I‘~I€CKI/I€ SABJICHUS, JIC)KAIIUC B OCHOBEC MCTOJ0B IMEPCHOCA Ira30B U HU3JIIYUCHHUA B CJIIOKHBIX
Cp€aax U KOMIIO3UIUAX.

yMeTh:

- YACJICHHO PCIIaTh KUHCTUYCCKOC YPAaBHCHUC.

BJAaJ€Th:



- METOJaMH KOMIIBIOTEPHOIO MOJEIUPOBAHMSA Ta30KMHETHYECKUX IIPOLECCOB, METOAAMHU
pa3paboTKu  MPOOJIEMHO-MOACTHUPYIOIIUX Cpel Ha COBPEMEHHBIX CYNEPKOMIIbIOTEPHBIX
CUCTEMAX.

TeMbl U pa3jeiibl Kypca:

1. Kunernueckue YpaBHCHUA 111 CMECHU I'a30B U AJId MOJICKYJIAPHBIX I'a30B.

® Cucrema KHHETHYSCKHX ypaBHeHI/Iﬁ JJIs1 CMECH I'a30B.

® BpaH.[aTeJ'IBHBIG YPOBHU S3HEPTHUHU MHOI'OATOMHBIX MOJICKYII.

® Konebarenbubie YPOBHHU 3HCPTUU MHOTIOATOMHBIX MOJICKYJI.

® O606H_ICHHO€ KHMHETHYCCKOC YPAaBHCHHUEC JIA I'a3a C BHYTPCHHUMU CTCIICHAMU CBO60,I[BI.

2. Kunernueckoe YpaBHCHHUEC IJIA IEPEHOCA U3JITYUCHU.

. BBIBOJ] KHHETHYECKOTO YPABHEHUS MIEPEHOCA U3ITYyYCHHUSI.

. WNurerpanbras Gpopma ypaBHEHHUS MTEPEHOCA H3ITYICHHUS.

. Juddysnonnoe npudImKeHue.

. ['panuyHbBIe YCIOBUS IS YPABHEHHUS MTEPEHOCA H3ITYICHHUS.

3. MaKpOCKOHI/I‘ICCKI/Ie CJICACTBUA YPABHCHUA bonpumana.

. VYpaBHenus nepeHoca Makcsennia.

. BriBon ypaBHeHu# runpoauHamuku Oinepa u HaBse-CTokca.

. Bs3koCTh ¥ TEIIONPOBOAHOCTH rasa.

. VYcnoBus IPUMEHUMOCTH YPAaBHEHHUM THIPOJIUHAMUKH.

. Cuctema ypaBHEHUH 1151 MOMEHTOB OT (DYHKIIMM pacripeiesIeHusl.

4. MonekynsipHasi CTpyKTypa ra30BOM CpeIbl.

. OcHOBHbIE PU3NYECKHE XapPAKTEPUCTUKHU Ta3a.

. MonexymsipHbIe TOTEHITHATIBI.

. buHapHbIe CTOIKHOBEHUS U JUIMHA CBOOOJIHOTO NMpoOera MOJIEKYII.
. Kpurepuu paspexeHHOCTH Taza.

. DnemMeHTapHas TEOpHsl MPOILIECCOB IIEpeHoca B rase.

5. OmnepaTop CTOJIKHOBEHHUH ISl OTHOATOMHOTO Ta3a.



. ®opmyIbl Tpeodpa3oBaHUs CKOPOCTEH Mpu OMHAPHBIX CTOJIKHOBEHHUSX.

. OcHOBHBIE CBOWCTBA ONEPAaTOPa CTOIKHOBEHHIA.
. H-teopema u HeOOpaTUMOCTb.
. KoHcepBaTuBHOE BBIUMCIIEHHE OIIEPATOPA CTOIKHOBEHUM MPOEKIIMOHHBIM METOIOM.

6. OCHOBBI CTPOrOM KUHETUYECKON TEOPHUH T'a30B.

. OyHKIUSA paCIPEEIEHU MOJIEKYIISIPHBIX CKOPOCTEM.

. Onpenenenre MakporapaMeTpoB rasza 1o GyHKIMH pacipeesICHUs.
. ['a3 B COCTOSIHMM TEPMOJIMHAMUYECKOTO PABHOBECHSI.

. Kunernueckoe ypaBHeHune bonbliMana 1 OZTHOATOMHOTO Tasa.

. Kitaccuueckuii BeiBos1 ypaBHeHus1 bonblimana.

. BriBox ypaBHeHus bonbumMana u3 ypaBHeHus JInyBHILIs.

. [Ipenenbl npuMEeHUMOCTH ypaBHEHUsI boiblimaHa.

7. IlocTaHOBKA KpAaeBBIX 33]1a4 M METOJIbI pEeLIEHUs ypaBHEHU bobiMaHa.

. B3auMozeicTBue ra3a ¢ IOBEPXHOCTBIO TBEPIOTO TEIA.

. ITocTaHOBKA rPaHUYHBIX YCIOBUH ISl KHHETUYECKOTO YPAaBHEHHUS.
. Bbespa3mepHbie BeUYHHBI U KPUTEPHH TIOJO0HSL.

. Kunernueckoe ypaBHeHHE B 0e3pa3MEpHBIX MEPEMEHHBIX.

. Pemenne ypaBHenust boapliMana METOOM IUCKPETHBIX OpAUHAT.

8. DHepreTU4ecKoe pacnpeaesieHue U3IydeHusl.
. DHEpPreTUYeCKUid CIIEKTP 3aMeIJICHHUS.
. Pe3oHnancHOE OTJIOIIEHHE.

. Tepmanuzanus.



AHHOTAUMH K pa004ynM NpPorpamMMam JUCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

KpaTHble MHTErpaJibl 4 TEOpUs MOJIA

Heab AMCHUNIMHBI:

- (dopmupoBanue 0a30BBIX 3HAHWH 1O MATEMATUYECKOMY aHAIM3Y IS JAIBHEUIIETro
UCIIOJIb30BAaHUS B JPYrUX  O0JIACTSIX  MAareMaTUYecKoro 3HaHUS W JIUCIHIUIMHAX
€CTECTBEHHOHAYYHOI'O COJICPKAHMUS;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICAOBATCIIbLCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd AUCHUILINHBI:
— ¢opMHpoBaHue Y 00yJarOImuXcst 0a30BbIX 3HAHHUN IO MATEMAaTHYECKOMY aHAJIH3Y;

— (opmupoBanue 00IIEMAaTEMATHYECKON KYIBTYPbl: YMEHHE JIOTHYECKH MBICIUTH, TPOBOIUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JIOTUYECKHUE CBSI3U MEXKIY IOHATUSIMY;

— (1)OpMI/IpOBaHI/IC YMCHI/II‘/'I N HABBIKOB IIPUMCHATH IIOJIYYCHHBIC 3HAHHUA MJIA PCHICHUSA
AHAJIUTUYCCKUX 3ala4, CAMOCTOATCIIbHOTO aHAJIN3a ITOJTYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- OTIpe/ICIICHNE ¥ CBOMCTBA TCH30POB M BHENTHUX (hOPM, TCH30PHBIC OTIEPAITUH, TCH30PHBIN 3aKOH
npeoOpa3oBaHMs KOOPIUHAT;

- OmpefeNeHHe U OCHOBHbIE CBOWCTBa A depeHIuanbHbIX (OpM, KPUBOJIMHEHHBIX U
MOBEPXHOCTHBIX MHTErpajioB OT (opM, BHEUIHEro AuddepeHnuana GopMbl, oOLIyI0 Teopemy
Crokca;

- CBOMCTBa pOTOpa M AUBEPTeHIIMN BEKTOPHOTO MOJIs, Kiaccuueckue ¢popmyisl I'puna, Ctokca u
Octporpaackoro — I'aycca; OCHOBHbIE CBOMCTBa ()YHKIIMOHAJIBHBIX PSIOB M HECOOCTBEHHBIX
WHTErPAJIOB, 3aBUCAIIUX OT IAPaMETPOB, TEOPEMBI O PABHOMEPHOU CXOMMOCTH ¥ aHAJTUTUIECKHE
CBOMCTBA PAaBHOMEPHO CXOAAIIMXCA PAJOB U UHTETPAJIOB;

- TEOpEMY O CXOOUMOCTH CTENEHHBIX psioB, Teopemy Komm — Apnamapa, cBolicTBa
AHATUTHUYECKUX (PYHKLUI; TEOPEMBbI O CXOAMMOCTH M PABHOMEPHOM CXOJUMOCTH pAoB Dyphe,
teopemy Deiiepa, Teopemsl Beliepirpacca o npubiamkeHny GyHKIMA MHOTOYJIEHAMH; CBOICTBA
npeoOpa3zoBanus Oypre;



- TeopeMy oOpaieHus nmpeodpazoBanust Oypbe; onpeneseHre, OCHOBHBIE CBOWCTBA U MPUMEPHI
0000IIeHHBIX (PYHKITHIA.

yMeThb:

- OCYHICCTBJIATb OCHOBHBLIC OIICpalMu € TCH30paMW W BHCUIHHUMHU (1)0pMaMI/I, BBIYUCIIATh HX
KOOPJAMHATHI; HAXOAUTh KPUBOJIMHEHHBIC U MOBEPXHOCTHBIE HHTETPAIIBI OT AU(QepeHInambHbIX
¢dbopM, BEIUUCIIATH BHEITHUM AuddepeHnnai, noap3oarses popmynoit Ctokca;

- HAaXOJUTh JUBCPICHIHUIO MU POTOP BEKTOPHOI'O IT0JIA; MCCICIOBATH (bYHKI_II/IOHaJ'II)HBIe pAdAbl 1
HECOOCTBEHHBIE HHTErpajibl, 3aBUCAIINUEC OT IIapaMETpOB, Ha IMIOTOUCYHHYHO M PABHOMCEPHYIO
CXOOUMOCTD,

- BBIYMCIISATH PAJUYC CXOIUMOCTH CTEIIEHHOTO psja, pasnarath QyHKIHo0 B psin Dypbe u
UCCJIEIOBAaTh €r0 CXOJMMOCTb, BBIYHCIATH NpeoOpazoBanue Dypbe, HAXOJUTh MPOU3BOHBIC
0000IIEHHBIX (PYHKITHIA.

BJIa/1eTh:

- TEH30PHOM anreOpoi I ee MpUMEHEHUs B aHali3e U pusuke, anmaparoM auddepeHnnarbHbIX
dopM, KPHUBOJMHEHHBIX M TOBEPXHOCTHBIX MHTETPAJOB M BHEIIHHX IPOU3BOJHBIX U €ro
NPUIOKEHUSAMH B TG PEpeHIINATBHBIX YPAaBHEHUAX H TEOPETUIECKON (PH3HKE,

- TeopI/Ieﬁ (bYHKI_II/IOHaJ'ILHBIX PAOOB U HECOOCTBEHHBIX HHTCTPaJIOB, rapMOHHUYCCKUM aHAJIN30M H
ICPBBIMU ITOHATUAMHA TCOPHUHU 0606H_IeHHBIX q)YHKHHﬁ, HX IMIPHIIOKCHUAMU.

Tembl U pa3ensl Kypca:
1. Ten3opHas anredpa U BEKTOPHBIN aHAIN3.

TeH30pHbIE MPON3BENCHUS INHEWHBIX IIPOCTPAHCTB. Y HUBEPCATBHOCTD TEH30PHOTO YMHOXKEHUS.
OO6mue TeH30pHBIE omnepanuu. JIuHeiiHble OTOOpakeHUs M NOJWIMHEHHblE (YHKIUU Kak
IIPUMEPBI TEH30POB.

Tenzops! Tuna (p,q). Onepanuu Hajx TeH30paMu. TeH30pHBIN 3aKOH NMPeoOpa30oBaHusl KOOPIUHAT.

Buewnue ¢popmel. BHeniHee ymHOkeHuE GOpM U €r0 CBOICTBA.

Buemune (1)0pr1 B €BKIIMJOBBIX ITPOCTPAHCTBAX. CKaJ'IprHOC YMHOKE€HHUE TCH30POB U BHCIIHUX
q)OpM. I[eTepMI/IHaHT 1 00beM OPHUCHTHPOBAHHOI'O MapaJlJICJICIIUIICAA.

OrnepaTop Xo/aKa 1 €ro CBOKWCTBA.
TeH30psl B pU3MKE U MEXaHUKE.

KpuBosuHeiiHble ¥ MOBEPXHOCTHBIE MHTETPAJIbl KaK MHTErpaibl OT IuddepeHInanbHbIX Gopm.
Juddepennmansapie GOpMbI Ha KPUBBIX, IIOBEPXHOCTIX U B 00JIACTSIX TPEXMEPHOTO €BKJIMOBA
npoctpancTBa. OrpanudeHue Gopm.

WnTerpupoBanue u BHewHee nuddepenuuposanue popm. Gopmyna Crokca.



Ces3p U QepeHnmanbHbIX GOPM € BEKTOPHBIMU MOJISAMHU. [IMBEpreHuus U poTop, MOTOK U
mupkymsnus noist. Knaccnueckue ¢opmynsl ['puna, Ctokca u Octporpaackoro — ["aycca.

2. OyHKIMOHAJIbHBIE IPOCTPAHCTBA U 0000IIEHHBIE (DYHKIINU.

HopmupoBanubie 0ecCKOHEYHOMEpPHBIE MPOCTpaHcTBa. CXxoauMocTh. JIMHEHHO HE3aBHCHUMBIEC U
IIOJIHBIE CUCTEMBI.

OyHKIMOHATIbHBIE NPOCTPAHCTBA W TNOJHBIE cucTeMbl (yHKuuMW. IlonaHble W HemoaHbIE
MIPOCTPAHCTBA.

EBxnnioBsl npoctpanctBa. Hopma B €BKIIMI0BOM MpOCTpaHCTBE. TOXIECTBO MapasuieiorpaMma.

OpTtoroHanbHbie cucTeMbl. OpTOroHaIu3aIus.

Haunyumee npubnamkeHne BeKTopa eBKIM0Ba MPOCTPAHCTBA TUHEIHONM KOMOMHAIMEH BEKTOPOB
oproroHanbHOi cucrembl. HepaBenctBo beccens.  [lonHoTa OpTOrOHANBHON CHUCTEMBI.
PaBenctBo Ilapceais. 3aMKHYTbIE OPTOTOHANbHBIE cHUCTEMBbI. [loJHBIE EBKIIMIOBBI
MPOCTPAHCTBA M CBOMCTBA OPTOTOHANBHBIX CHUCTEM B HHUX. M30MOPQU3M EBKIHIOBBIX
IIPOCTPAHCTB.

ITonHOTa CHCTEMEI anre6pa1/1quKHx U TPUTOHOMCTPUYCCKHUX MHOT'OYJICHOB B IIPOCTPAHCTBC Q

[TpoctpanctBo D. O600mennsie pynkuuu. [Ipumepsl. PerynspHbie U CHHTYNIsIpHBIE 0000IIIEHHBIE
byHKIHH.

[TpousBoiHBIE 0000IIEHHBIX (YHKITHIA.

[IpoctpanctBo IlIBapma. O600menHble GyHKIMH yMepeHHoro pocta. [IpeodpazoBanue ®ypne
000011IeHHBIX (PYHKIIUI YMEPEHHOTO poCTa.

3. OyHKUMOHANbHBIE pAObl W HECOOCTBEHHbIE HWHTETpalibl, 3aBUCSIINE OT IapaMeTpOB.
Crenennsle psaabl, paasl Pypbe u npeodpasoanue Oypee.

CDYHKI_[I/IOHEUIBHLIC PAABI. IToToueunas u paBHOMCPHAA CXOAUMOCTD.

[Tpusnaku paBHOMEpHOH cxoaumocTu. CBOMCTBA PAaBHOMEPHO CXOAAIIMXCS (YHKIMOHAIBHBIX
PAIOB.

HecoOcTBeHHBIC HWHTCIpaibl, 3aBUCAINIUC OT IIapaMCTPOB. IloToueunas wu paBHOMCpPHAA
CXOAUMOCTB.

[Tpu3Haku paBHOMEPHON CXOAMMOCTH. AHAJIUTUYECKHE CBOIICTBA PaBHOMEPHO CXOJISIIMXCS
uHTerpasnoB. B- u I'- dynkium.

Crenennsle psnabl. Pagnyc cxogumoctu. @opmyna Komm — Anamapa. AHanmuTHUecKue QyHKIUH.

Panst @ypee. Teopemsl 0 cxoaumoctu psaaoB Pypee. Teopema Deliepa.
Teopemsl Beliepmitpacca o npuOinkeHUN HEPEPHIBHBIX (QYHKINI MHOTOYJIEH AMU.

[TpeoOpaszoBanue Oypne. Dopmyna obpamenus. CoiicTBa mpeodpazoBanus Oypoe.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJsiennoctb: CynepKkoMIbIOTEPHOE MOAeJIUPOBAHUE sI/IEPHBIX MPOLIECCOB H
TEXHOJOIrui

JluHeiinas aaredopa

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJAeHTaMH (YHIAMCHTAIbHBIX 3HAHUN B O00JIACTH JIMHEHHOW anreOpbl H
AHAIUTUYECKON TeOMEeTpUH, U3yUeHHE CIOCOO0B pelIeHUs 3aa4 METOJaMH JIMHEUHOHN anreopbl
Y QHAJIMTUYECKOU IN€OMETPHH.

3agauu AMCHUIINHBIL:

- (hopmupoBanue 0A30BBIX 3HAHHWI B 00JIACTH JIMHEHHOW aJIreOphl U AHATTUTHYECKON T€OMETPHH
KaK JUCIUIUIMHBI, WHTCTPUPYIOMICH OOIIeMaTeMaTHYSCKy0 IOATOTOBKY — TPUKIIATHBIX
MaTEeMATHKOB W (HU3MKOB ¥ OOCCIICYMBAIONICH TEXHOJOTUYCCKUE OCHOBBI COBPEMEHHBIX
WHHOBAIIMOHHBIX c(pep nesATeTbHOCTH;

- 00yuyeHHe CTYAECHTOB PUHIIUIIAM IPUMEHEHHS] OCHOBHBIX ITOHATUHN JIMHEHHO anreopsl.
Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YyYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBBI TEOPUM JIMHEHWHBIX IPOCTPAHCTB, OINPEACICHHs U CBOMCTBA IOAIPOCTPAHCTB, HX
0a3ucoB, CyMMBbl M IepeceueHus, MeToj laycca pemeHus CHCTeM JIMHEWHBIX ypaBHEHUH,
CBOMCTBA CJIOKE€HUS W YMHOXKEHHUs MaTpHl, OIPENEJICHHE M CBOMCTBA paHra W ONpPENeIUTEeNs
MaTpHIbl, CBOMCTBA KOMIUIEKCHBIX YHUCEIT,

- OTIpeieieHne IMHEHHOTo 0TOOpakeHus1, CBOMCTBA €ro s/pa u 00pa3a, onpeseseHne U CBOiicTBa
COOCTBEHHBIX 3HAU€HUI, COOCTBEHHBIX U KOPHEBBIX BEKTOPOB, TEOPEMY O >KOpAaHOBOW (hopme
oreparopa, onpeeseHue U CBOICTBa OMITMHEMHBIX U KBaIPaTUUYHBIX (OPM;

- TeOpeMy O KaHOHHWYECKOM BHJE KBaJpaTHYHON (OpMBbI, 3aKOH HWHEPLUHU, ONpeesIeHue
3HAKOOMPEEIECHHOM U 3HaKonepeMeHHON (hopMbl, Kputepuid CUITbBECTpA;

- OIpCACICHUC CBKJIWAOBA IIPOCTPAHCTBA, OCHOBBLI MHOFOMCpHOﬁ €BKJIMJIOBOM TCOMCTpHUH,
CBOMCTBaA CaMOCOIIPSIP)KCHHBIX, YHUTAPHBIX U OPTOTOHAJIBHBIX OIICPATOPOB, CBOMCTBA OMIIMHEHHBIX
" KBaJAPATUYIHBIX (I)OpM B CBKIIMAOBBIX IPOCTPAHCTBAX.

yMeThb:



- peuaTh CUCTEMbI TUHEHHBIX YpaBHEHUH, HAXOAUTh OA3UCHl U pa3MEPHOCTH MOJIPOCTPAHCTB, UX
CYMM M TE€pPECEUYEHUH, BBINHCHIBATh MATPUIly JIMHEHHOTO OIepaTopa, HaXOAUTh COOCTBEHHBIE
3HAYeHUS U COOCTBEHHBIC BEKTOPHI;

- TPUBOAWTH MATPUIly OIlEpaTropa K MKOpIAaHOBOH ¢(opme, HAXOAWTh KAHOHHMYECKUH BHUJ
KBaJIpaTUUHOU QOpMBI, Uccaen0BaTh (HOpPMY Ha - 3HAKOOMPEIEIIEHHOCTD;

- OmpeleNsATh KaHOHWYECKUH BHJ] OPTOTOHAILHOTO, YHHTAapHOTO M CaMOCOIPSIKEHHOTO
oreparopa, MPUBOJUTH KBAIPATUYHYID (QOpPMY K TJABHBIM OCSIM  OPTOTOHAIBHBIM
npeoOpa3oBaHKUEM.

BJIa/1eTh:
- alapaToM MaTpPHUI] ¥ JIMHEHWHBIX YPABHEHUN U €r0 IPUIIOKEHUIMY,

- METOJIaMU TEOPHUH JIMHEHHBIX ONEPaTOPOB U KBAAPATUYHBIX (POPM.

TeMbl U pa3jeiibl Kypca:
1. Ananutuyeckasi TeOMETpUs U BEKTOpHas anredpa.

OcHOBHBIC TOHATHS JIMHEHHOW alreOphl M aHATUTHYECKOW reomerpuu. CUCTEeMa KOOPAMHAT,
KOOPJHMHATHOE IIPOCTPAHCTBO.

2. bunuHeiHbIe U TOTyTOpAIMHEHHBIE (POPMBL.

bununeitnple ¥ kBagpatuuHbie GopMbl. CHMMETPHUYHBIE, KOCOCUMMETPUYHBIE U 3PMUTOBBI
dbopMmbl. OpTOroHaNLHOCTH B cMbIce (OpM. SIApo U HEBBIPOKAECHHOCTH (KOCO)CUMMETPUYHOMN
dopMmbl. PaznoxeHne mpocTpaHCTBA B MPSMYI0 CyMMY MOINPOCTPAHCTB, OPTOTOHAIBHBIX B
cmpicie ¢opMm. Merton Jlarpamxka mnpuBeneHUS K Ccymme KBaapaToB. Teopema SkoOwu.
[TonoxuTenpHO U OTPHUIIATENILHO onpeneneHHbie popMmbl. Kputepuit CumnbBecTpa.

3. bunuHeiHble U MOTyTOpaNIUHENHbIE (POPMBI B €BKIIUIOBBIX IPOCTPAHCTBAX.

bununeiinpie u KBaApPAaTHUYHBIC q)OpMBI B CBKIIMJOBBIX IIPOCTPAHCTBAX. HpI/IBeI[eHI/Ie K
KaHOHHWYCCKOMY U HOPMAJIbLHOMY BUAAaM Iapbl (I)OpM, OHa U3 KOTOPBIX 3HaKOOHpe)IeJ'IéHHa.

['maBHBIE OCH U COOCTBEHHBIE YHUCIIA.
4. EBKIMIOBBI M YHUTApHbIE IPOCTPAHCTBA.

EBxnunoBsl npoctpancTBa. Onpenenenne u npumepsl. HepasenctBa Komm--byHsikoBckoro n
TPEYTrOJbHUKA. OptonopmupoBanHbie  0azucel. Oproronanuzanus ['pama--IlImunra.
[TonmpocTpaHcTBa U OPTOrOHANbHBIE AOMOJHEHUs. M30Mophu3M €BKIMIOBBIX MPOCTPAHCTB.
Matpunia I'pama. OO0BEM $n$-mepHOrO mapamrenenumnena. YHUTApHBIE MPOCTPAHCTBA.
bununeitnble, monyropajvHeRHbIe U S3PMUTOBBI (POPMBL. DPMUTOBO CKaJSIPHOE MPOU3BEACHHUE.
IToanpocTpaHCcTBa M OPTOTOHAIBHBIEIOIIOIHEHMS.

5. KpuBbie BTOpOro nopsijka Ha IJIOCKOCTH.

KBanparuunas ¢popma kpuBoid BToporo nopsaka. [Ipusenenue Gopmpl K KAHOHUYECKOMY BULY.
Knaccudukanmst KpuBBIX BTOpPOrOo  TMOPSAKA. DJUIMNTHYECKUH, TUMEPOOTUYECKUNA U
napaboJIMYecKuil cirydau.



6. JIunelinbie 0TOOpaKEHUS TUHEHHBIX MPOCTPAHCTB.

JluHeiHbIe omepaTophl, OmpeelieHue U CBOWcTBa. Sapo m oOpa3. SAxpo u obpa3 omeparopa.
Marpura oneparopa, ee n3MEHEHHE Py 3aMeHe 0a3ucoB. M30Mop(hu3M TMHEHHBIX TPOCTPAHCTB.
JluHeiiHpIe omepanuy  HaJl OTOOPaXCHUSAMH, KOMIIO3UIUSA (IIPOU3BEIICHUE) OIEPaTOpPOB.
JluneiiHble onepaTopsl, 1eHCTBYIOIINE B OJTHOM MPOCTPAHCTBE.

XapakTepuCTUYeCKUl MHOTOWIEH. XapaKTepUCTUUYECKOe YypaBHEHHE, COOCTBEHHBbIE uHCIa U
COOCTBEHHBIE BEKTOpBI. YCIIOBUS MPUBEIACHHUS MaTpPUIIBI ONepaTopa K JUaroHaAIbHOMY BUY.
Annynupyroiue MHoroujeHsl. Teopema ["amunbrona--Kamnu.

7. JInHenHbIe IPOCTPAHCTBA.

JluneiiHble MOANPOCTPAHCTBA, TPUMEPHI U cBoMcTBA. [lepeceuenue u cymMMa moampOCTPAHCTB, UX
cBoiictBa. Ilpsimas cymma mnoampoctpancTB. Teopema 0 pa3sMEepHOCTH CYMMBI JIBYX
MOJMPOCTPAHCTB.

8. Matpuiipl U CUCTEMBI JINHEHHBIX YPaBHEHUH.

Matpunpl 1 BekTOpbl. ClIO)KEHHE M YMHOXXEHHE HAa YHUCIO, CBOMCTBA JIMHEHHBIX ONEpPALIM.
JluHeitHas 3aBUCUMOCTb MaTpHIl. YMHOXXEHUE MATpHUIl, €ro CBOMCTBA. MaTpuyHas 3aluch
CHCTEMBI JINHENHBIX YPABHEHUU.

9. Oneparopbl B €BKJIMIOBBIX U YHUTAPHBIX IPOCTPAHCTBAX.

ComnpsbkeHHBI onepaTop M ero cpoiictBa. CamoconpsikéHHbIe omnepaTopbl. CoOcTBEHHBIE
3HA4YEHUs U COOCTBEHHbBIE BEKTOPBI CAMOCOIPSKEHHBIX OIIEPAaTOPOB.

HpI/IBeI[eHI/Ie MaTpulbl CaMOCOHpH)KéHHOFO orneparopa K JuaroHaJilbHOMY BUOY.

OproroHanbHble W yHHUTapHbIE TpeoOpazoBaHus. CoOCTBEHHBIE 3HAYEHUS M COOCTBEHHBIC
BEKTOPBI OPTOTOHAIBHBIX ¥ YHUTAPHBIX MPE0Opa30BaHHA.

Kanonuveckuii BUJI MaTpuIl OPTOTOHATIBHBIX U YHUTAPHBIX MpeoOpa3oBaHUi.
10. TToBepXHOCTH BTOPOTO MOPSIAKA B MPOCTPAHCTBE.

KBanparuunas ¢opma nosepxHoctu Broporo nopsijaka. [Ipusenenue Gpopmbl K KAHOHUYECKOMY
Buay. Knaccudukanus noBepxHocTeil BTOporo nopsaxa.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

MeToabl M TEXHOJOTHH MPOrPAMMMPOBAHUA (PU3HYECKUX NMPUJIOKEHUH HA rpaduiecKux
npoueccopax

Heab AMCHUNIMHBI:

- U3JIOKCHHUEC OCHOB OpraHu3alvu IapalICIIbHBIX BBIYHCIICHUI Ha BBIUMCIIMTEIBHBIX CHCTEMax
Pa3IUYHBIX APXUTEKTYP — KJIACTEPHbIE BHIYUCIUTENBHBIE CUCTEMBI U I'pauUECKUE MTPOLIECCOPHI
obuiero HazHauenus (GPU-GP);

- KpaTkoe BBeeHue B cucremy OpenMP:

- u3noxeHue TexHosoruu nporpammupoBanusi MPI u CUDA. M3naratorcs METOIbI OpraHu3aiun
NapauIeIbHBIX BRIYMCIICHUI HA KOHKPETHBIX 33Jja4aX MaTeMaTHIecKo (QH3UKH.

3agauu AMCHUIINHBIL:

- (hopmupoBanue 0a30BBIX 3HAHUN B 00JIACTH MAPATIJICIBHBIX BRIYMCICHUHN JI1 MOACIIUPOBAHUS U
aHanmm3a (U3MYECKHX MPOIECCOB MEPEeHOCa W3IMYyYeHHH M Ta30B Ha OCHOBE peEIICHUS
KMHETUYECKOTO ypaBHEeHUs bosibiiMaHa;

- 06yquI/Ie CTYACHTOB OCHOBHBIM MCTOAaM H II0OAXOJaM, HCIOJB3YEMbIM IS pa3pa60TKH
MnapajiCJIbHBIX COJIBCPOB IJId PCIICHUA ypaBHeHI/Iﬁ MaTeMaTH4eCKOn (1)I/I3I/IKI/I;

- (hopmupoBaHUE MOIXOO0B, OCHOBAHHBIX Ha PA3JIMYHBIX METOJaX OpPTraHU3aIuU MapajIeIbHBIX
Berunciiennit MPI, CUDA, OpenMP.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- IPUHIUMBI U METO/bI MPOrpaMMHUPOBaHUS IpaUUECKUX MPOLIECCOPOB OOIIEro Ha3Ha4YeHus,
OpraHu3aliK MapauIeNbHbIX BEIYUCICHHUHN.

yMeTh:

- pa3pa6aTBIBaTB MMpOrpaMMHBIC KOJbI Ha Fpa(i)I/I‘-ICCKI/IX mnponeccopax i YUCJICHHOTIO pCIICHUS
KHHCTUYCCKOI'O YpPAaBHCHHUA.

BJAACTh:



- METOJaMH KOMIIBIOTEPHOIO MOJEIUPOBAHUA Ta30KMHETHYECKUX IIPOLIECCOB, METOAaMU
pa3paboTKu  MPOOJIEMHO-MOACTHUPYIOIIUX Cpel Ha COBPEMEHHBIX CYNEPKOMIIbIOTEPHBIX
CUCTEMAX.

TeMbl U pa3jeiibl Kypca:
1. Ucnionp3oBanue rodansHoi namsatu GPU.

MeToapl CcOracoBaHHOTO JOCTyHa K JaHHbBIM, npoduiupoBanue nporpamm Ha GPU wu
ONTUMMU3ALIHSL.

Hcnonn3oBanne KOHCTAHTHOW MTaMSITH.

2. Ucnonb3oBanue cuctemsl pacnapaenuBanus OpenMP. MeToibl opranuzanuu nporpaMm Ha
C++u CUDA.

Hcnonk3oBaHue cucteMsl pacnapauienuBanus OpenMP.

MeTtonsl opranuzanuu nporpamm Ha C++ u CUDA, npuMeHeHue cucteM cOOpKHU.
OcHOBHBIE TEXHOJIOTUU pacliapaliieIMBaHus Ui HAyYHBIX PACUETOB.

3. IIpoBenenue pacueroB Ha rpaduueckux kaprax Ha miaaTdopme Nvidia CUDA.

[TpoBenenme pacueToB Ha rpadudeckux kaprax Ha margopme Nvidia CUDA. Otiruus pacdeToB
Ha rpaduueckux kaprax or pacueroB Ha CPU. OrpanuueHus Ha JUIMHY YHUCIE C IJIABAIOLICH
Toukoi. OrpannyeHue Ha BeTBieHue. [lorck onTuMaibHON 3arpy3Kku rpaduueckoro npoieccopa.
PaznuuHble TUIIBI TAMATH.

4. Pazpensiemast namatb GPU.
Paznensiemas mamsite GPU, ucnionb3oBaHue pa3aesnsieMoi maMsITH I ONTUMHU3AIIH.
5. PacnapamienuBanue nporpaMm ¢ ucrnosiab3oBanuem MPI.

PacnapannenuBanne mnporpamMm ¢ ucnois3oBanuemM MPL. Meronel mis nepenaym JaHHBIX,
METO/IbI JJIsI CAHHXPOHHU3ALMU MTPOIECCA BBIMOJHEHHS MEXY MPOLIECCAMU.

6. PacriapayuiennBanue pa3HOCTHBIX CXEM JUISI CXEM Pa3HOTO MOPS/IKA.
PacnapannenuBanue pa3HOCTHBIX CXeM AJisi cXeM 1-ro mopsiika. 2-ro nopsaka. TVD cxemsl.
7. Co3gaHue MHOTOMOTOYHBIX TTPOrpamMM C Ucroib3oBaHueM pthreads Ha si3pike C++.

MeToapl CHHXpOHU3AIUHU, OJOKHMPOBKH, MBIOTEKCHl. (OCHOBHBIE CpPEICTBA MEXKIPOIIECCHOTO
B3aumozeiictsus (IPC) — paznensemas namste, FIFO, curnaner.

Crparerun pa3OueHHs pacdeTHON 3aJjauu Ha 4aCTH MEXy ITPOLECCAMHU.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpagijiennoctb: CynepKoMIbIOTEPHOE MOIeJIMPOBAHME /IEPHBIX MPOLECCOB H
TEXHOJOIrui

MeTobl HEHTPOHHOTO PACCESIHUSA VISl MCCJIeIOBAHUI KOHAEHCUPOBAHHBIX Cpejl

Heab AMCHUNIMHBI:

- OCBOGHHE CTY/IeHTaMH 0a30BBIX MPEACTABICHUI O METOJUKAX pAaCCESHUS HEUTPOHOB M M3yUECHUE
OCHOB  COBPEMEHHBIX  OJKCIIEPUMEHTAJIbHBIX  MOAXOJAOB K  HUCCIEJIOBAHHUIO  CBOMCTB
KOHJEHCUPOBAHHBIX CPEJl C UX OMOUIBIO.

3agauu AMCHUIINHBIL:

- ¢opmupoBaHne 0a30BbIX 3HAHUW O CBOWCTBAaX HEUTPOHOB [UIsI  MCCIIEAOBAHUI
KOHJEHCUPOBAHHBIX CpE€Jl, IOJy4yaeMbIX Ha YCTaHOBKax Kjacca '"MeracaiieHc", u3ydeHHe
0COOEHHOCTEN METOAMK HEUTPOHHOI'O PacCesHUs;

- ¢opmupoBaHre 0a30BbIX 3HAHHMI O CBOMCTBAaX MAaTEpPUANIOB, MOJIy4a€MbIX C HCIOJIb30BAaHUEM
paccestHHsI HEUTPOHOB.

Ilepevenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YJatOLIHecs JOIKHBI
3HATh:

(] ¢yHIaMeHTaJbHbIE MOHATHS, 3aKOHBI, TEOPUU M (OPMYJIbI, OMMCHIBAIOLINE pACCESIHHE
HEHUTPOHOB B KOHJICHCUPOBAHHBIX CPElax;

] mony4enue, GopMupoBaHHUE U AETEKTUPOBAHUE HEUTPOHHBIX MTyYKOB;
[J TeOpeTHYECKHE OCHOBBHI SIIEPHOTO U MarHUTHOT'O paccesiHusl HEHTPOHOB;
] METOAMKH MIPOBEAECHUS SKCIIEPUMEHTOB U 00pabOTKH TaHHBIX IO HEUTPOHHOMY pacCesHUIO;

[1 OCHOBHBIE METOJIbI UCIIOJIB30BAHUS HeﬁTPOHOB JJIsL U3YYCHU A CBOICTB BEIIIECTRBA.

yMeThb:

0 pacCUUTHIBATh TMApaMETPhl AJIEMEHTOB JKCIEPUMEHTAIBHBIX YCTAaHOBOK HEHUTPOHHOTO
paccesHus;

0 NPUMEHATh (PU3MYECKUE TEOPHH K OIHMCAHUIO XapaKTEPUCTUK B3aUMOACHCTBHS

HCﬁTpOHOB C BCHICCTBOM, a TAKKC COOTBCTCTBYIOIINEC METOABI UCCIICAOBAHU, OCHOBAHHBIC Ha UX
HCIIOJIBb30BaHUH,



O pelmarh OCHOBHBIE YpPaBHEHHUSI KJIACCHMUYECKOM W KBAHTOBOM TEOPHUH HEUTPOHHOTO
paccesiHus;

O 3¢ HEKTUBHO UCIIONIB30BAaTh COBPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHU M PECYPCHI TS
NOJy4YEeHHUsI HEOOXOIMMBIX 3HAHUH 110 MHTEPECYIOIIEH HayYyHOH mpolieme.

BJIA/IETh:
N CHelHabHOM TEPMUHOJIOTHEHN B 00JIaCTH HEUTPOHHOTO PACCESHUS;

O METOAMKAMH TIOCTPOCHUS MOJCICH K ONUCAHWUI0 B3aUMOJCHCTBUS HEHUTPOHOB C
BCII[CCTBOM,;

U OCHOBHBIMH MCTOAAMHU ITPUMCHCHUA HefITpOHHOFO pacceiaHus.

TeMbl U pa3jaeiibl Kypca:

1. CgoiictBa HelTpoHa. Jlyanusm BonHa-yactuua. McrouHuku HeilTpoHoB. HelTponsl ais
M3Yy4YEHUs1 KOHJICHCUPOBAHHBIX CPEJ.

XapakTepuCTUKU HEUTPOHA KaK 4acTULlbl. COOTHOLIEHUS MEXAY Pa3IMYHbIMU KUHEMATHYECKUMU
XapaKTEPUCTUKaMU HEUTPOHA KaK YacTHIbl M Kak BOJHBI. [lomydeHuwe HeWTpoHOB. Tumsl
UCCJIEIOBATEIbCKUX MCTOYHUKOB HEUTPOHOB. 3amemsieHue HeWTpoHOB. CrekTpaibHOe
pacripesielieHue 3aMeJICHHBIX HEHTPOHOB. OCOOEHHOCTH CBOWCTB HEHTPOHOB ISl M3YyUCHUS
CBOMCTB KOHJICHCUPOBAHHBIX CPEJ.

2. OCHOBBI TEOPUH pACCESTHUS HEUTPOHOB .

[Totok HeitftpoHoB. Ceuenue paccesHusi. Ceuenue nornoueHus. duddepennnansHoe ceueHue
paccestaus. J{Baxapl quddepennnanbHoe ceueHne paccesuus. OcnadieHre HEMTPOHHOTO MyYKa
3a CYET PacCestHUS U MOTJIOLIEHUS.

BosiHOBOE omnmcaHue paccessHHs HEUTPOHOB siApamMu. HelTpoHHas BoJHA. YIIpyroe paccesHue
HEUTPOHOB OJMHOYHBIM sApoM. PaccesHMe HECKOJIBKUMHU SiApaMH — HHTEpQEpeHIHs.
KorepeHTHOe M HEKOrepeHTHOE ceueHMsl paccessHus. HekorepeHTHoe paccessHue 3a Cuer
OTHOCHUTEJIbHBIX OPUEHTALINM CIMHOB HEUTpPOHA U siep. HekorepeHTHOE paccesiHue Ha siapax 3a
CYeT U30TOIMHOTO OeCropsIKa.

3. KBaHTOBO-MEXaHUYECKOE OIMMCAHUE npornecca pacCesaHus.

HauanpHoe u koHeuHble coctossHus. [1n0oTHOCTE cocTosiHuii. OCHOBHOE YpaBHEHUE PACCESHMUS.
VYrpyroe paccessHUE Ha OJJHOM U HECKOJIBKUX sAApax. Heynpyroe paccessHue HEUTPOHOB.

[TonHoe ceuenue pacceiaHusd OT CUCTEMBI ACP. 3KCHepI/IMCHTaHBHBIC coo6pa>1<eH1/151. KOI‘CpCHTHOC
yapyroe pacCeaHue OT MHOTHUX AACP. KBanToBoe onncanue ceucHUS pacceiaHus.

4. Ilomyuenne, popMuUpoBaHUE U TETEKTUPOBAHNE HEUTPOHHBIX MTYYKOB.

Komnmumatopel. HelitpoHoBoasl. MoHoxpomaropsl. [lpepbiBaTenn Iydka U CEJIEKTOPBI
ckopocreil.  Ilonmspusyromme  ¢uinbtpel.  Ilonspusyromme  3epkana.  Ilomspusyromue
MOHOXpoMaTopbl. CriuH-(uunnepsl. 'a30Bble M CHUHTUIUIALMOHHBIE JETEKTOPBI.

5. ManoyriioBoe paccesiHue.



CedeHue paccessHUS OT HAHOPA3MEPHBIX 00BEKTOB. CTpPYyKTypHBIH (akTtop. MamoyrioBoe
npubmkeHne. ManoyriioBoe paccessuHue OT HaHo4acTHil B pactBope. Dopm-pakTop TBepAOn
cdepsl u gpyrux npocteix Gopm. [MomuaucnepcHocTs. B3anmomononusemocts HeliTpoHoB 1 CH.
®opmyna Jlebas. [Ipubnmxenue I'unne. 3akon I[lopona.

6. HelitponHnas pediexromeTpus.

Koadduuuent npenomnenus. KBaHtroBomMexaHn4eckoe pacCMOTpPEHHE MpoIecca OTPasKEeHUS.
OTtpaxkeHue OT IMAJKUX IUNIOCKUX moBepxHocTed. [lonHoe oTpaxkenue. OTpaxkeHHE KaK MPoLecc
paccestuusi. OTpaskeHue OT CIOUCTBIX HAHOCTPYKTYp. LllepoxoBaThie U BOJHUCTHIE TOBEPXHOCTH.

7. Audpakuust HBUTPOHOB HA KPUCTAILIAX.

OneMeHTapHble sueliku. OOpartHas pemietka. [lo3uIuu aToMOB B DJIEMEHTApHOW sYCHKe.
3aceneHHocTy o3unuid. I'pynmel cummerpun. 3akon bparra. @akrop Jlebas-Bamnepa. Uaterpan
cedeHus paccesHus npu audpakuuu. MozamyHocts. DkctuHKuusA. udpakunus no Jlays.
Hudpaxus Ha nopomkax. Judpakiuus Ha HAHOYACTUIIAX.

8. Heynpyroe paccesinue. PaccesiHue Ha (hoHOHAX.

Teopust paccessHus Ha kosnebaHusx saep. Kiaccuueckoe omucanue KoseOaTeNbHON TUHAMUKU
kpuctaisioB. KBanToBoMexanuueckoe omnucanue. OAHODOHOHHOE CEUEHHE pacCesHUs.
TpexocHslil ciekTpomeTp. CeKTpOMETPHI IO BpEMEHH MPOJIeTa.

9. MaruuTtHoOe paccesiHue.

MarautHoe B3aUMOJEHCTBHME HEUTpOHAa € aTOMOM. MAarHUTHBIM MaTPUYHBIA 3JIEMEHT.
MaTpuyHbli 3IEMEHT IJI HEMOJSPU30BaHHBIX HEUTPOHOB. OCHOBHOE ypaBHEHHE MarHUTHOTO
paccessHusi. MarHuTHbl  popm-pakTop. MarnutHas gudpaknus. Heympyroe wmarHuTHOe
paccesiHue.

10. KBasuynpyroe paccesHue HEHTPOHOB.

HenpepeiBras nuddysus. Moaens npeikkoBoit nuddysun. Monens BpamareabHol auddys3uu.
CrniekTpoMeTphl ISl UccieI0BaHus IPOLeCCOB AU Py3UH.

11. HeliTpoHHOE CIMHOBOE 9XO.
OddexT cnrHoBoro 3xa. CHMHOBOE 3X0 MPHU HEYNPYroM paccesHur. CIIUH-X0 CIEKTPOMETP.
12. Koppekius 1 00paboTKa 3KCIIEpUMEHTAIbHBIX TaHHBIX.

DKCTepUMEHTAIbHOE M3MEPEeHUEe ABAXIbI MU (epeHIINalIbHOTO CeUeHUsl paccesHus. Y4eT He
3aBucAmero or oOpasma ¢ona. CaMOd’KpaHUPOBKAa W OCIAa0JEHUE HEUTPOHHOrO IMydYKa.
MHorokpatHoe paccesinue. KanuOpoBka HEHTPOHHOTO CIIEKTPOMETpa.



AHHOTAUMH K pad04YnM NPOrpaMMam AHCUMIIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

MHoromMepHblii aHAJIN3, UHTETPAJIbI U PAIBI

Heab AMCHUNIMHBI:

- 00y4eHune OCHOBaM MaTeMaTUYeCKOT0 aHAJIN3a It JOPMHUPOBAHUS Y CTYIEHTOB IPEICTABICHUS
0 MaTeMaTHKe Kak 0c0OOM METOJi€ MO3HAHUS NPUPObl, OCOZHAHUS OOIIHOCTH MaTEMAaTUYECKUX
NOHATUI W Mojenei, MpUOOpEeTEeHHs HABBIKOB JIOTUYECKOTO MBIIUICHUS W OIEPUPOBAHUS
a0CTpaKkTHBIMM MaTeMaTHMUYECKUMU OOBEKTAaMH; BOCHUTAaHHE BBICOKOM MaTeMaTH4eCKON
KYJIbTYPBI.

3agauyd AUCHUILINHBI:
- I[O6I/ITI)C$[ YETKOI'0, ACHOI'O IOHMMaHUs OCHOBHBIX 06’I)GKTOB HUCCJICOOBAHUS U HOH?ITI/Ifl aHaJln3a,

- IPOACMOHCTPUPOBATHL BOSMOKHOCTH METOJOB aHAJIM3a JJIA PCIICHUA 3a1a4 Q)YHﬂaMCHTaHbHOﬁ
u HpHKHaHHOﬁ MAaTCMAaTUKU,

- IPUBUTH TOYHOCTDb U 00CTOSITENILHOCTD APrYMCHTAIIU B MATCMATHYCCKUX PACCYKACHUAX

- C(i)OpMI/IpOBaTb BBICOKHI YPOBCHB MaTeMaTu4eCKOi KYJbTYPHI, JOCTATOYHBIHN JJIs1 TIOHUMAHHS U
YCBOCHUA MTOCIICAYIOIIUX KYPCOB 110 HerepLIBHOﬁ 151 I[PICKpCTHOfI MAaTCMAaTHKE,

- CIIOCOOCTBOBATH: MOATOTOBKE K BEICHUIO UCCIIEI0BATENbCKOMN AEATEIbHOCTH (B YACTHOCTH, JUIS
HalMCaHMsl KypCOBOM M BBIMYCKHOM KBaJIU(PUKAMOHHON paboT) B 001acTAX, MCIONb3YIOINUX
MaTeMaTUYeCKHUe METO/Ibl; CO3JaHUIO U MCIIOIb30BAaHUIO MAaTEMAaTHYECKUX MO/IETIEH MPOIIECCOB U
00BbeKTOB;  pa3paboTke A(PGEKTUBHBIX  MATEeMAaTHYECKUX  METOJIOB  pEHICHUs  3ajaad
€CTECTBO3HAHMUS, TEXHUKH, SKOHOMUKH U YIIPABICHMUS;

- pa3BUBaTh YMEHUE CaMOCTOSTEIbHONU pabOThl ¢ yUeOHBIMU MOCOOUSMHU U APYTON HAYYHOU H
MaTeMaTUYECKOM JINTEPATYPOH.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYEeHUs M0 TUCHHUILIMHE (MOIYJIIO)
B pesynbpTaTe 0CBOCHMS TUCIUIUIMHBI 00 YJArOIIHECS TOHKHBI
3HATh:

- OCHOBHBIE CBOMCTBAa OTOOpa)KEHUN METPUUYECKUX IMPOCTPAHCTB, JTUHEHHBIX HOPMHPOBAHHBIX
IIPOCTPAHCTB;

- IPU3HAKH CXOAUMOCTHU YUCJIOBBIX PAOOB U HECOOCTBEHHBIX HHTCTPAJIOB;

- ycnoBus auddepeHIupyeMocTH (YHKIIMHA MHOTHX T[EPEeMEHHBIX, CYIIECTBOBAaHHWE W
nuddepeHIpyeMoCcTh 00paTHOTO OTOOPAKEHNS,



- JOCTAaTOYHBIC YCIOBHUA CYHICCTBOBAHUA SKCTPEMYMA HA I'NTAAKHUX MMOBCPXHOCTAX

- YCJIOBHUA CYHICCTBOBAHHA KPATHOI'O MHTCTIpaAJIda, 3aMCHY IICPEMCHHLIX B KPATHOM HHTCIPAJIC U
MCTOJbI CBCACHUSA KPATHOI'O MHTCTPaJIa K IIOBTOPHOMY.

yMeThb:

- UCCIIEZIOBATh CBOMCTBA OTOOpPaKEHUI METPUIECKHUX MPOCTPAHCTB;

- mudepeHIupoBaTh PyHKIIUIO MHOTHX IIEPEMEHHBIX;

- HCCIIeIOBATh CXOJIUMOCTh YHCIIOBBIX PSIOB M HECOOCTBEHHBIX MHTETPAJIOB;

- HAXOJUTh SKCTPEMYMBI (bYHKHI/II/I MHOT'UX IIEPEMEHHBIX, BEIYUCIIATh KPATHBIC MHTCTI'PAJIbI.

BJIa/1eTh:

- OCHOBHBIMH OTIPE/ICIICHUSIMU CXOAMMOCTH HHTETPAJIOB U PSJIOB;
- mudpepeHIIpyeMocTH PYHKIIUH MHOTUX TIEPEMEHHBIX;

- HaBBIKaMH TIpe/cTaBIeHUs QyHKIMU Gopmyroit Teitnopa;

- METOJIJaMH TIOMCKA YKCTpeMyMa (QYHKIIUH MHOTHUX NEPEMEHHBIX;

- HaBbIKaMHM CBCACHUA KPATHOI'O MHTCTpajia K IOBTOPHOMY.

TeMbl U pa3jeiibl Kypca:
1. Auddepenunupyemoe oTodOpakeHne KOHEUHOMEPHBIX HOPMHUPOBAHHBIX TPOCTPAHCTB.

Haercs omnpenenenue uddepeHIUpyeMbIX OTOOpaKeHUH, BBOJUTCS MOHATHE MOJIHBIX
IIPOU3BOJHBIX, muddepennnana. PaccmatpuBarores JIOCTaTOYHBIE YCIIOBUS
T epeHIMpyeMOCTH, YCIOBHS —CyLIeCTBOBaHMS U aupdepeHIupyeMocTd  00paTHOro
OTOOpaXeHUsI, YCJIOBUS CYIIECTBOBaHUSA U JU(PGEpPEeHIUPYEMOCTH HESIBHOTO OTOOpa)KEHUS.
BoiBoputes popmyna Telinopa st GyHKIIMM MHOTHX IepeMeHHbIX. PaccMaTpuBatoTcsi BOIpPOCHI
KCTpeMyMa (PYHKIMM Ha TJAJAKUX MOBEPXHOCTAX B KOHEUYHOMEPHBIX HOPMHPOBAHHBIX
IIPOCTPAHCTBAX.

2. KpaTHble nHTETpasl.

dopmynupyercs MOHATHE n-Toro obbema. JlaeTcs ompenesneHue n-KpaTHOTO HHTerpaja H
(bopMyIHUpYIOTCS JOCTATOUHBIE U HEOOXOAUMBIE YCIIOBHSI HHTEIPUPYEMOCTH 110 PuMany GpyHKIUU
MHOTUX IepeMeHHbIX. PaccmaTpuBaioTcs CBOMCTBAa n-KpaTHOro uHTerpana. JlokasbiBaercs
TEOpeMa O CBEJIEHMM KpaTHOI'O MHTErpana K MOBTOpHOMY. JlokasbIBaeTcs TeopeMa O 3aMeHe
MEPEMEHHBIX B N-KPaTHOM MHTErpase.

3. MeTpI/IquKI/IC W KOHCUYHOMCPHBIC JIMHEHbIE HOPMUPOBAHHBIC ITPOCTPAHCTBA.

PaCCManI/IBaIOTCH TaKHue (I)YHI[aMeHTaJ'ILHBIC MOHATUA KaK KOMIIAKTHOCTb, IOJIHOTA, HOpMaA.
HCHpCpHBHOCTB 1 PaBHOMCEPHAA HCIPCPBIBHOCTDH OTO6pa)KeHI/I${ MCTPUYICCKUX U HOPMUPOBAHHBIX
KOHCYHOMCPHBIX IPOCTPAHCTB.



4. HecoOcTBEHHBIC HHTETPAJIBI.

BBoaurcss moHATHE HECOOCTBEHHOTO HMHTErpasia, JaeTcsi OHepieNieHHEe  CXOJUMOTCH
HECOOCTBEHHOI'O HMHTErpaja, pacCMaTpUBAIOTCS HEOOXOAMMBIE M JOCTaTOYHBIC YCIIOBHS
a0COJIFOTHOW U YCIIOBHOM CXOAMMOCTH UHTErPAJIOB.

5. Hucnosle psijbl.

PaCCManI/IBaIOTCH IMOHATHA YUCIIOBOI'0 psjaa, CIIOCOOBI CYMMHUPOBaHUA pAAOB, JOCTATOUHOC U
H€O6XOI[I/IMOC YCJIOBUEC CXOOAUMOCTHU PAAOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJisiennoctb: CynepKkoMIbIOTEPHOE MOAeJIMPOBAHUE SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

MHoronoTro4Hbie BbIyucjaeHuss Ha ocHoBe TexHooruii MPI u OpenMP

Heab AMCHUNIMHBI:

dopMHpoBaHUE y CTYACHTOB 3HAHUI B OOJIACTH MHOTOIOTOY-HBIX BBIYMCICHHH Ha OCHOBE
texHoaoruiit MPI u OpenMP.

3agauu AMCHUIINHBIL:

. OCBOCHHE CTyIEHTaMH O0a30BBIX 3HAaHWMU (MMOHATHH, KOHIIETUH, METOJOB) B OOJIACTH
MHOT'0-II0TOYHOTO ITPOrPaMMHUPOBAHUS;

. dbopMupoBanue npeacraBieHus o Texnonorusx MPI u OpenMP.
IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI 1O JUCHUIJIMHE (MOYJII0)

B pe3synbrare ocCBOCHUS AUCIUIUIMHBI 00YYarONIUecs JOMKHBI

3HATh:
O OcHOBBI TapajIEIbLHOIO IPOrPAaMMUPOBAHHS;
O Y CTpONCTBO COBPEMEHHBIX BEICOKOIIPOU3BOUTENIBHBIX CUCTEM;

O Apxutextypy 6udanorexk MPI u OpenMP.

yYMeTh:
U IIOHATH IIOCTAaBJICHHYIO 3a7a4y;

] paboTaTh Ha COBPEMEHHOM KOMITBIOTEPHOM 00OPYI0BaHHH;

] pa3pabareiBaTh KOJ MpPOTpaMM, pEATHU3YIONIUN MapaielbHble alTOPUTMBI, BBIOUpPAs

AZICKBATHBIC CPEACTBA CUHXPOHU3AIUNU U ATOMAPHBIC OIICpallun HJ'IaT(l)OpMBI;

U OTJIAX)KUBATh IMporpamMmal, HUCITOJTHAIOIINECCA B napajajiCJIbHOM OKPYKCHHUUN Ha
COBPEMCHHBIX aIllapaTHBIX CPEACTBAX, UCITIOJb3Ys BCC TEXHUYCCKUEC BO3SMOKHOCTH.

BJAaJ€Th:

[ HaBBIKAMH OCBOCHUS 0O0JIBIIOr0 00beMa I/IH(I)OpMaI_II/II/I;



N TexHuyeckuMu cpencTBaMu pa3pabOTKU MPOTrpamMM, MCHOJHSIOIUXCS B MapajieIbHOM
OKPY>KEHHH;

0l bubmmorekamu MPI u OpenMP, ucnonp3yrommmucs mnpu pa3paboTke HporpaMm, U
[OHMMATh UX IPUMEHUMOCTb K 3aJa4aM;

N HaBbIKAMHU CAMOCTOATEIbHOM paboThl MpH pa3paboTKe M OTIAAKE MapaljiesIbHbIX
porpamm;
0 MaTeMaTUYeCKUM MOJACIIUPOBAHUEM MPOIECCa UCIIOTHEHUS aJTOPUTMOB Ha pa3JiesieMoit

U O0LLEH TTaMSTH.

Tembl U pa3aennl Kypca:
1. Beegenue B kypc. OcHosl MPI. KoMnusisiiust u 3amyck mporpamm.

ApXUTEKTypa BBIYMCIUTEIBHBIX CUCTEM C pazfenseMoil mnaMmsatbro. McTopus cynepkoMIib-
rorepoB. Kmacrepa tuma Beowolf. VYcerpoiicTBa kiactepa M OCHOBHBIE €rO KOMIIOHEHTHI.
Bricokockopocthble cetu. Mctopus u crangaptet MPIL. CymectByromue peanuszanuu MPL
OcHoBHbIe NIOHATHS O nporieccax B MPIL. Anpecarus mpoieccos.

2. Bunpl kommyHuKanuii. KommyHukanuy Tuna Touka-ToukKa.

Tunet kommyHukaiuii B MPIL KommyHukanumum TtHna Touka-Touka. brokupyromme u
HeOJoKkupyrone KoMMyHuKanuu. OcobeHHOCTH ucnosb3oBaHus Oydepa Oubamorexoit MPIL
OuepeHOCTh MOTYYEHUS U IIepejauu cOOOIIEeHUH poLeccopamu

3. PacmapamienvuBanue CETOYHBIX METOOB.

OcHOBHBIE AITOPUTMBI pacnapauieTuBaHusl ceTOUHbIX MeTo10B pemieHusi PDE. CtpykrypHbie u
HECTPYKTYpHbIe ceTKU. [lakeThl 171l JeneHus HECTPYKTYPHBIX ceToK. PacmapannenuBanue Ha
CTPYKTYPHBIX CE€TKaxX Ha MPUMEPE YPaBHEHHE TEIJIONPOBOJHOCTH B IBYMEPHOM CIIyYae.

4. I'pymnnoBble KOMMYHUKAIUH.

BBenenne B rpynmoBble koMMmyHuKanuu B MPL  OcoOenHoct paOOTBl TpYIIIOBBIX
KOMMYHHKaIMi. TUIBI IPyNIoOBBIX COOOLIEHHWH: CHHXpOHHU3alMs, cOOp W Iepegaya JaHHBIX,
KOJIJIEKTUBHBIE BIYMCICHUS. OTINYMS M CXOJCTBA B BBI30BaX M pa0OTE C KOMMYHMKAIIU-SIMH THIIA
TOYKa-TOYKa. B3auMOJENCTBHUS POLIECCOB IIPU IPYNIOBBIX KOMMYHHUKALUAX.

5. Pacnpez[eneHHble orepanmu ¢ MaTpuiaMu U BEKTOpaAMHU.

ANTOpUTMBI pacIlpeneseHHbIX Olepaluil Hajx MaTpullaMu M BekTopamu. Paz0op mnpumepa
pemienus CJIAY wmerogoM conpsbkeHHbIX rpagueHToB B MPL. OcobGenHoctu paboThl ¢
pa3peKEHHBIMH MAaTPHUIIAMH.

6. Coo0ctBennsble Tunsl MPL

[Tonsitne o tume maHHBIX. Buaslr tunoB manueix B MPI. Coznmanue cBomx TumoB. Paz6op
npuMepoB. ONTUMH3ALKS pacnapajuieIMBaHus 3aJ]a4d TEIUIONPOBOJHOCTH

HCIIOJIb3YA COOCTBEHHBIE THIIBI.

7. I'pynnel 1 KOMMYHHUKATOpPbI. BUpTyabHbIE TOOJIOTHH.



[ToHsITHS O TPyIIIax, KOMMYHHKATOpPaX W TOITOJOTHSIX.
8. Beexgeune B MPI-2.

OcHoBnble HOBHIeCTBA B MPI-2. JluHamMmudeckoe NopoKI€HUE U YHUYTOKEHHUE MPOIIECCOB.
[TapannensHas pabora ¢ danaamu.

9. Benenue B OpenMP

Breruucnurenbaple cuctemMbl ¢ oOmed mamsatero. Crangapt OpenMP. CpaBHeHue co cTaH-
naptHeiMu  peanusanusamMu  1oTokoB (POSIX Threads, WinAPI u apyrue peanuzamum).
[Tonnepkka cOBpeMEHHBIMHU KOMIUIATOpaMu. OCOOEHHOCTH KOMIMIIALIMYU U 3aIyCKa IPOrpaMM.
Mognens nporpammupoBanus OpenMP.

10. OcnoBbl OpenMP

HupextuBel PRAGMA u dynkuuu ucnonsstoniei cpeast OpenMP. Pa3bop mpocroro mpumepa
«Hello World». OcHoBHble mpuHIHNBI MporpamMmmupoBanus B OpenMP. OcHOB-HbIE TpaBuiia
npuMeHeHus aupektuB OpenMP, ucnonb3yromuxcs Uisi ONMCaHUS JTaHHBIX U OpPraHu3aluu
napaJuIeIbHBIX BEIYUCICHUN. BOpockl BUAMMOCTH TaHHBIX U KOPPEKTHOCTH JOCTYIA K JaHHBIM.

11. Hapanneanoe BBIIIOJIHCHUEC LMUKJIOB, IIaPaAJJICIIbHBIC CCKIINH, CUHXPOHH3aIHUA IIOTOKOB.

Meronpl  pacnapajulelMBaHUs LMKJIOB W KOHTPOJS  paclpeieseHus padoThl  MEXIy
npoueccopamu. CraTHyeckoe M AMHAMHYECKOE paclpelesieHne UTepanuil MEeKAy HOTOKaMHU.
Crioco6b1  GanmaHCUPOBKM pabOTHI MpoIieccopoB ¢ momombio aupektuB OpenMP. 3amanue
BHEIIIHUX TEPEMEHHBIX OKpYXeHHs ¢ nomoiupio (pyHknuii OpenMP. IlapamienbHble CEKIMH.
CuHxXpoHU3a1uUs NapajuiedbHbIX TOTOKOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

MHoOroypoBHeBO€e KBAHTOBOMEXaHHYECKOE MOIeINPOBaHHE (PU3HUECKUX CHCTEM

Heab AMCHUNIMHBI:

- 03HAKOMJICHHME CTYACHTOB C COBPEMEHHBIMH MOAXOJaMHU K OIMCAHUIO CUCTEM MHOI'MX YaCTHI]
OCHOBaHHBIMHM, B OOJIbIIIE YaCTH, HA KBAHTOBO-MEXaHUYECKOM PACCMOTPEHUU TaKUX CUCTEM, a
TaK)Ke KJIACCUYECKOM PAaCCMOTPEHHH CUCTEM B CIIy4asiX, KOI'/1a IOCJIeJHUE IPUMEHUMBI. CUCTEMBI
MHOTHX YacCTHIl BKIIIOYAIOT PasHOOOpa3HbIE OOBEKTHL. DTO aTOMBI, MOJEKYIbI, BKIItoYas OHO-
MOJIEKYJIbI, HAHO-KJIACTEPbl M HAHO-CTPYKTYphl. [Ipm 3TOM, OnMcaHMe TakuUX CTPYKTyp Ha
aTOMHUCTUYECKOM YPOBHE BKIIIOYAET KaK ONHMCAaHHWE COOCTBEHHO CTPYKTYp, TaK M OIKCaHUE
B3aUMOJICUCTBUS MEXKIYy HHUMH, HaIpUMeEp, B3aUMOJCHCTBHS IIOBEPXHOCTH C BELIECTBOM.
CucremMbl MHOTMX 4YacTHI] OyJyT pacCMaTpHBaTbCs, B OOJBIIMHCTBE CIIy4aeB, KaK CHUCTEMBI
HaxXOJIIMeCs B CTAllMOHAPHBIX COCTOSHUSX, a JAMHAMUYECKOMY OIMCaHUIO OyneTr yzaeleHa
HeOoJIbIIIas YacTh Kypca.

3aga4yd AUCHUILINHBI:

- HAY4YUTb CTYACHTOB, UCXOOs U3 MHKpOCKOHquCKOﬁ MOZACIN CTPOCHUSA BCIICCTBA, IMOJIB3YACH
KBAHTOBO-MCXAaHUYCCKUMHU MCTOJaMH, PACCUUTBHIBATH (1)I/I3I/IKO-XI/IMI/I‘16CKI/IG CBOMCTBA CHCTEM
MHOT'MX 9aCTHUL, HAIIPUMEP, SHEPITCTUUCCKUEC XaPAKTCPUCTUKH, CIICKTPOCKOIINYCCKHUEC, SHTAJIBIINA
O6paBOBaHI/I$I, BHCKTpOCTaTI/I‘-IeCKI/Iﬁ NMOoTCHUUAJI U APpYyruc.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs 0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- IpUOIMKEHUS, TTO3BOJISIONINE PA3JENsITh AE€PHbIE U AJIEKTPOHHbBIE IEPEMEHHBIE B YpaBHEHHE
[pénunrepa, 001acTh UX IPUMEHUMOCTH, KOJICOAHUS U BpPAILlEHUsI CUCTEM MHOTHUX YaCTHIL;

- HOpCACTABJICHUC MHOTOJJICKTPOHHBIX AHTUCHUMMCTPHUYHBIX BOJIHOBBIX (I)YHKI_II/II/I paaamMu 110
ACTCPMUHAHTaAM CnaTepa, (I)YHKI_II/IOHELH OHCPIrun MHOFOSHCKTpOHHOﬁ CUCTEMBI,

- BApUAIIMOHHBIA MPUHIMUII B HEPEISATUBUCKOW KBAHTOBOM MEXaHUKE, ypaBHeHUE XapTpu-Doka,
XapTpu M METOJI CaMOCOIJIaCOBAaHHOTO TOJIs, MPUHIIUI 3allOJIHEHUsI OpOUTaIeil 3JIeKTpPOHAMH,
teopemy Kynmanca;

- KJIacCU(UKAIUIO 3JIEKTPOHHBIX COCTOSHUN MOJIEKYJSPHBIX CHCTEM, M HMX D3JIEKTPOHHBIX
000J104YeK, KOPPENALMOHHbIE CBOMCTBA IOJIHOM BOIHOBOW (DYHKIIMU U OpOHUTAJICH;



- nmpaswia CidTepa BBIYMCICHUS MATPUYHBIX DJIEMEHTOB MEXIY NE€TCPMHUHAHTAaMH, TEOPEMY
bpuinrosHa;

- MHOTOKOH()MTIYypallMOHHbIE BOJHOBbIE (YHKIMH, HATypalbHble OpOWTANM, OMpEACTICHHUE
KOPPEJSILIMOHHOM JHepruu, onucanue PepMUEBCKOHW ABIPKH, CTATUYECKYIO M JHUHAMHYECKYIO
KOPPEISLHNIO;

- MeToJ  KOH(UIypallMOHHOTO  B3aUMOJICHCTBHUS, = MHOTOKOH(QUTYPALIMOHHBIA  METOJ
CaMOCOTJIaCOBAHHOT'O MOJIs, TEOpUI0 Bo3myleHnit Mémnepa-Ilneccera;

- TeOpHIO (PyHKIIMOHANA IUIOTHOCTH, TEOPEMY M BapHAIlMOHHBINA mpuHIMI Xox3HOepra-Kona,
ypaBaenue Kona-Illama, mpubnmkeHne J0KaIbHOM MJIOTHOCTH U U3BECTHBIC (DYHKIIMOHAIIHI;

- OJIHO U JIBYX3JIEKTPOHHYIO (DYHKIIMIO INIOTHOCTH, MIpe/icTaBiIeHue (PyHKIIMOHANIA SHEPTUH Yepe3
(GYHKIMY MIIOTHOCTH, aHAIN3 3aCEIEHHOCTH MOJICKYISIPHBIX OpOUTaeii;

- TNpUOIIKEHUE JIMHEHHON KOMOMHAIMKM aTOMHBIX OpOWMTainel, BKIOYas IOJHOTY HaOOpOB
0a3uCHBIX (PYHKIUH U CXOAUMOCTb K TOYHBIM PEIICHHSIM;

- TUnbl OAa3UCHBIX (YHKIUN A7 HEAIMIHPUYECKUX pacdy€ToB, MX KiIacCU(UKAINIO, HAOOPHI
ATOMHBIX 0a3UCHBIX (DYHKIMN, YaCTO HCIOIb3yEeMbIE B HEOMIMPUYECKUX pacu€Tax, 0a3UCHYIO
CYTNEPHO3UIIMOHHYIO OITMOKY U METOABI €€ KOPPEKIIUY;

- METOJ1 IICEBIONIOTEHIINANA, TeopeMy [ 'enpMana-DeliMana, TEOpEMY BUpHUAa;

- BBIYMCIIUTENIBHYIO CIOXKHOCTh HEAMIHMpPUYECKUX MeT0/10B, Teoputo CCII urepauuii u MeToast
YCKOPEHHS UX CXOAUMOCTH;

- METOJbI OIITUMU3ANU I'€COMCTPHUU MOJICKYJIAPHBIX CUCTCM;

- BBIYHCIICHHE COOCTBEHHBIX 3HAYEHWH MAaTpPHUI[ CTENCHHBIM METOJOM, METOJIOM OOpaTHBIX
UTEepalui CO CIBUI'OM, METOJIOM HUTEpaluil C OTHOUIEHHWEM Penes, METoI0M OpTOrOHAIBHOIO
IIPOEKTUPOBAHMS, METOIaMHU MTOANpocTpaHcTBa Kpbulosa.

yMeTb:

- OHOCHHUBATHL BO3MOKHOCTH ITPUMCHCHHA a,[[I/Ia6aTI/I‘ICCKOFO HpI/I6J'II/I)KeHI/I}I )51 HpI/I6J'II/I)KeHI/I$I
BopHa—OnneHreﬁMapa IIpU OITMCAaHUHN MHOT'O3JICKTPOHHBIX CUCTEM;

- OLCHHUBATH BO3MOXHOCTH TCOPCTUUCCKOTO HUCCICAOBAHUA MHOT'O3JICKTPOHHBIX CHUCTEM
Pa3INYHbIMU KBAHTOBOMEXAHUYCCKUMU U IMOJTYSMIITUPUUICCKUMU METOJaMU;

- OIIEHMBaTh HEOOXOUMOCTh MPUMEHEHUSI MHOTOKOH(DUTYPAIIMOHHBIX BOJHOBBIX (DYHKIMM IS
ONMUCaHUs MHOTO3JIEKTPOHHBIX CUCTEM;

- UCIIOJIb30BAaTb TCOPEMY KyHMcha AJId OICHKH MMOTCHIHAJIOB MOHU3AIIMH MHOTO3JICKTPOHHBIX
CHUCTEM.

BJAACTh:

- OCHOBHBIMH MCTOJaMU TCOPHUU 3J'ICKTp0HHOI71 CTPYKTYPBI CUCTEM MHOTHUX HaCTUI]



- wMeronoMm Xaprpu-Poka, MeTogaMM TEOpUHM (DPYHKIMOHAJIA IJIOTHOCTH, METOA0M
KOH(HUTypariMoHHOT O B3aMMOJEICTBYS, MHOTOKOH(UTYPAITHOHHBIM METOJIOM
CaMOCOIIaCOBAaHHOTO I10JIs1, METOZaMHU TEOPUU BO3MYILECHUN;

- METOIaMH MOJICKYJISIPHOU AMHAMUKH, OMKUCHIBAIOIIMMU IUHAMHUKY MOBEECHUS CUCTEM MHOTHUX
YACTHII.

Tembl U pa3aennl Kypca:
1. Apyrue npuOnu>xeHus: 1 METOAbl, HEOOXOAUMBIE JIJIsl OMMCAHUSI MHOTO3JIEKTPOHHBIX CHCTEM.

OmHO- W JBYXAJEKTpOHHas (YHKIMS IUIOTHOCTH. beccnuHOBBIE (QYHKIUM IJIOTHOCTH.
BreipakeHue cpeqHUX 3HAUEHUN OIEepaTopoB 4Yepe3 JJICKTPOHHbIE (YHKIMK TUIOTHOCTH.
[TpencraBienne QyHKIMOHATA YHEPTHH Y€PE3 OJHO- U JBYXDJIEKTPOHHBIC ()YHKITMH TUIOTHOCTH.
DneKTpoHHbIE (PYHKIWHU IJIOTHOCTH JUI OJHOAECTEPMUHAHTHOM BOJHOBON (DYHKIIMH, BKIIHOYAs
Cily4yal 3aMKHYTBIX 000JI04YeK. AHAIU3 3aCEIEHHOCTH MOJICKYJIIPHBIX OpOUTAaJIEH.

[Tpubmmkenue nuHelHONW komOuHanuu atoMHbix opbutaneit (JIKAO). Ilomnora nabopoB
OasucHbIx GyHKIUI B mpocTpaHcTBax [mnbbepra u CoOoneBa W CXOAMMOCTH K TOYHBIM
pemenusM. Meton Xaptpu-Doka aiisi 3aMKHYTOM U OTKPBITOM 000m0uku B mpubmmkenun JIKAO.
Heorpannuennsiii Mmeton Xaptpu-doka.

Tumbl 0a3ucHBIX (YHKIMHA Ui HEIMIHMPUYECKUX PACUETOB MHOTODJIEKTPOHHBIX CHCTEM.
Knaccugpukamuss HabopoB OasucHbIX (yHKuui. basucHple QyHKIME TayccoBa THIIA.
[Monsipuzanmonnsie, quddy3Hble U npucoeqMHEHHbIe QyHKIUU. [Ipumepsr HAOOPOB Oa3MCHBIX
(GyHKIMH pa3HBIX TUIIOB. ATOMHBIE 0a3uCHBIC (PYHKIIMU YacTO MCIIOIb3YeMbIE B pacu€Tax.

ba3zuchas cyneprno3unroHHas omuOKa U METOAbl e€ KoppeKuuu. MeTol IMceBIonOoTeHIHAaa.
Teopema I'enbmana-®eitmana. Teopema Bupuana. [lomysmnupudeckue meronsl. TO4HOCTH U
HAaJIE)KHOCTh KBAaHTOBO-MEXAHUYECKUX METOAOB. METOIbl MOJEKYISPHOW MEXAHUKU. MeTobl
MOJIEKYJISIPHON TUHAMUKH.

2. Onucanue MHOT'O3JICKTPOHHBIX CUCTEM B paMKaxX METOJa XaprI/I—CDOKa.

BapuanMOHHBIN PUHIUII B HEPEIATUBUCKON KBAHTOBOM MEXAHUKE U METOJ HEONpPeIeIEHHBIX
MHOXkUTene Jlarpawxka. YpasHenue Xaprtpu-Poka u Xaptpu. Merox caMoCOriacoOBaHHOIO
OJIA.

[Tpunuun 3anonHeHust opOutanei snexkTtpoHamu. Teopema Kynmanca. Knaccuduxanms
MOJIEKYJISIPHBIX OpOUTasei. DJIeKTPOHHBIE COCTOSIHUS MOJIEKYIT. DJIEKTPOHHBIE 000JI0UKH aTOMOB
U MoJieKysl. BonHOBbIE (QYHKUMU CUCTEMBI U COCTOSHUHM € 3aMKHYTBIMH U OTKPBITBIMH
oOonmoukamu. YpaBHenue XapTpu-Doka A7 COCTOSHUM C 3aMKHYTBIMH OOOJIOYKaMH.
OrpaHu4eHHbIN 1 HEOrpaHU4YEHHbIN MeToAbl XapTpu-Poka. Jlokannzosanneie MO 1 NpUHIUIIBI
uX JIoKanu3anuu. BupryanbsHele opoutanu B Meroae XapTtpu-Poka U ux (U3NYECKUN CMBICIH.
KoppensuuonHsle CBOHCTBa MOJHOW BOJHOBOM (YHKIMM, MOJEKYISIpHBIX OpOUTane u
OopOUTaANBHBIX HEPruil. MHOT03JIEKTPOHHBIE CIIMHOBBIE BOJHOBBIE (DYHKIIUH.

3. Onmcanue MHOT'O3JICKTPOHHBIX CUCTCM KOPPCIIHUOHHBIMHA MCTOAAMMU.



IIpaBuna CadTepa BBIYMCICHHUS] MATPUYHBIX JIEMEHTOB MEKIY JE€TEPMUHAHTHBIMU BOJIHOBBIMU
¢ynkumsamu. Teopema bpuioosHa. MHOTOKOH(QHUrypanuoHHbIE (MHOTOJETEPMUHAHTHBIC)
BOJIHOBBIE (YHKIMH H Ppa3MEpHOCTh KOH(UTYpPAIIMOHHOTO MpOoCTpaHCcTBa. HarypanbHble
opoutanu. Koppensunonnas sHeprus. depmueBckas aplpka. CraTuueckas M JUHAMUYecKas
Koppensinuu. MeToJ] KOH(QHUIypallMOHHOTO B3aWMOJICHCTBHUS M €r0 BBIYHMCIHMTENbHAs CXeMa.
MHOTOKOHPUTYPAIIMOHHBIA METO/ CaMOCOTIIACOBAHHOTO Mo, Teopust Bo3mymienuit Ménnepa-
IIneccerra.

Monenb Tomaca-®epmu. Teopus pyHKIHOHANA TUIOTHOCTH, TEOpPEMa U BapUAITMOHHBIA TPUHITUTT
XoxaHbOepra-Kona, ypaBaenue Kona-Illama, mpubnvkeHnre JTOKaqbHOHN IIJIOTHOCTH M U3BECTHBIC
(YHKIIMOHAJIBI.

HCE)MHI/IpI/I‘-IGCKI/Ie KOMIIO3UTHBIC MCTObI. TGOpeTI/I‘-IGCKaSI TCPMOXUMMUL.

4. OCHOBHBIC IT0JIOKEHHS KBAHTOBO-MEXaHUYECKOI'O OIMMCAHMS CUCTEM MHOTHX qaCTHll.

Anmnabarnyeckoe TmpuOMKeHue u npudmmkenue bopra-Onmenreiimepa, UX MPUMEHHUMOCTD.
Beixon 3a pamkum ammabatmueckoro mnpuOmmwkeHus. Komebanus W BpamleHHS JBYX- W
MHOTOaTOMHBIX MOJIEKYII.

MHOFOBJ’ICKTpOHHHe AHTUCUMMCTPHUYHBIC BOJIHOBLIC (bYHKI_II/II/I OﬂHOSHeKTpOHHHe BOJIHOBBIC
q)YHKI_II/II/I. ManI/I‘IHLIC QJICMCHTHBI OJHO- U IBYXOJICKTPOHHLIX OIICPATOPOB. CDYHKI_II/IOHaJ'I OHECPIun
MHOFOBJ’ICKTpOHHOﬁ CHUCTCMBI.

5. OCHOBHBIE YHCJICHHBIE MCTO bl HCOMITMPHUICCKUX BBIUKCIICHUH.

BrruncnutensHas ciaoXkHOCTh HesMmmupuueckux wmetogoB. Teopus CCII wurepauwmii. Meton
JUHAMHUYECCKOTO CJABHUTA ypOBHeﬁ. OHTI/IMI/IBaIII/H[ reoMCTpur  MOJICKYJIISAPHBIX  CHCTCM.
[IpeoOpazoBanne ABYXAIEKTPOHHBIX HHTETpaIoB U3 O6a3uca AO B 6a3zuc MO. DkcTpanomnsuus B
HUTCPpAlMOHHBIX MCTOOAaX. JIunelHple W JIMHEHHLIE MPOCKIIUOHHLIC MCETOAbLI SKCTPAIIOJIALUHA.
Briuucnenne JABYX-QJICKTPOHHBIX OTTAJIKUBATCIIBHBIX HWHTCIPAJIOB C CIpyHnIIMPOBAHHBIMUA
rayccoBbIMU (QYHKIUSMHU.

CoOcTBeHHbIE 3HaUEHHs U COOCTBEHHbIE BEKTOPhI MaTpull. [IpuBeenne 06001MEHHOM 3a1a4K Ha
COOCTBEHHBIE 3HAYEHMs K 3a7aye Ha COOCTBEHHBbIE 3HAYEHUs MATPUIBI C HCIOJIb30BaHHEM
YHUTApHOTO (OPTOrOHAJIBHOIO) Ppa3jIokKEeHUs U IpeoOpazoBaHMs XoJenkoro. Beruncienue
COOCTBEHHBIX 3HAYEHUH MAaTpHIl CTEHNEHHBIM METOJIOM, METOJOM OOpaTHBIX HTEepaluil co
CABUIOM, METOJIOM UTEPALIUI ¢ OTHOLIEHUEM Pesiest, METOJOM OPTOrOHAJIBbHOTO IPOEKTUPOBAHHUS.
Meron  ucuepmblBaHUS  JUIS  BBIYMCICHHMS BCEX COOCTBEHHBIX 3HaueHMd. MeTojsl
noanpocTtpancTBa KpbiioBa M 0030p COBPEMEHHBIX HTEpPALlMOHHBIX METOJIOB HAXOXKACHUS
HKCTPEMaIbHBIX COOCTBEHHBIX 3HAYEHUH CUMMETPUYHBIX MaTPUILl OOIBIION pa3MEPHOCTH.



AHHOTAUMH K pa004YnM NPOrpaMMam JMCUMUIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

HelipoKOrHUTUBHBIE TEXHOJIOT UM

Heab AMCHUNIMHBI:

- (QopMmupoBaHHE Yy CTYICHTOB CHCTEMBl HAy4YHBIX TIPEICTABICHUNH O BO3MOXKHOCTAX
HEHPOKOTHUTUBHBIX TEXHOJIOTUH.

3agaum IMCHUILIMHBI:
- mproOpeTeHne 0a30BbIX 3HAHUN B 00JIACTH HEUPOKOTHUTHUBHBIX TEXHOJIOTHIA;
- OCBOCHHE METOJIUYECKON U METOJOIOTUYECKOM 0a3bl HEHPOKOTHUTUBHBIX TEXHOJIOTHUH;

- 3HAKOMCTBO C OCHOBHBIMH pC3yjibTaTaMHU OTCUCCTBCHHBIX U 33.py6e)KHI)IX pa60T 110
MCCJIEJOBAaHUIO MO3Ta, CBSI3aHHBIX C pa3padO0TKOM Mpo0deM HEMPOKOTHUTUBHBIX TEXHOJIOTUH.

Ilepevyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBIE COBPEMEHHBIE METObI HEHPOKOTHUTHUBHBIX TEXHOJIOTHIA;

- OCHOBHBIC 00J1aCTH MMPUMCHCHUA HeﬁpOKOFHHTHBHLIX TEXHOJIOTHIA.

yMeTb:

- MIOJIb30BAThCSI CROMMU 3HAHMSIMU JJISI TOCTAHOBKH HOBBIX 3371a4 B 00JIACTH HEHPOKOTHUTHUBHBIX
TEXHOJIOTHIA;

- COIIOCTABJIATH JTAHHBIE IMOJIYYEHHBIE B PA3HBIX dKCIIEPUMEHTAIIBHBIX UCCIIEI0BAHUSIX;
- IPOBOJUTH METOI0JOTHUECKYIO OLIEHKY 00CYKIaeMBIX Pe3yIbTaTOB;
- aHAJIM3UPOBATH COBPEMEHHBIE pa0OThI B 00JIACTH HEMPOKOTHUTHUBHBIX TEXHOJIOTHIA,

- COOTHOCHUTDb HAYYHBIC U TCXHOJIOTHUYCCKUC 3ala4U B HeﬁPOKOFHHTHBHLIX HCCICOOBAaHUAX.

BJAaJ€Th:

- OCHOBaMH KOMIILIOTCPHOI'O aHAJIM3a B obiactu HCﬁpOKOFHHTHBHBIX TCXHOHOTHﬁ;



- HaBBIKAMHU OCBOCHHS OOJIBIIIOT0 00beMa nHpopmaIuu;

- HaBBIKAMHU HAaxOXICHHUS HeoOXxoaumol wuHpopmarmuu B HMHTepHere B obOnactu
HEUPOKOTHUTHBHBIX TEXHOJIOTUH;

- HaBbIKaMU aHaJIM3a SKCIICPUMCHTAJIbHBIX TaHHBIX.

TeMbl U pa3jesibl Kypca:
1. HeliporuOpuHbie 1 HEHPOMHTEILIEKTYAIbHBIC CUCTEMBI.
Moenu HEMPOHAIBHBIX KYJIBTYD.

Mopenu w3ydeHuss Mo3ra in vivo u in vitro. Mojenu HEeWpOHAIBHBIX KynbTyp. OOydeHHne B
KyJIbType HeilpoHoB. [laueunas akTUBHOCTH B KyJbType HEHpoHOB. J[MHaMUKa CTPYKTYpbI CETH
HEUPOHOB.

OO0y4eHue ¢ NOJIKPEIICHUEM.

[Tpumeps! Mozeneilr 00ydeHus ¢ oAKpeIuieHHeM. JIoCTOMHCTBa M HEZOCTaTKU. MoienupoBaHue
oOyueHust. MckyccTBeHHbIE HEHPOHHbBIE CETH. OBOMIOLMOHHOE oO0ydeHue. CeleKIHOHHOe
oOy4eHue.

Teopust orO60opa HEHPOHHBIX Tpymil. TpeboBaHUS K CHCTEMHOUN Mojenn o0y4ueHus. KoHKypeHIus
HEHPOHOB.

Mopaenu HeMpoHHBIX ceTeil. [IpuMepbl Moaenel HeMpOHHBIX ceTeil. JIOCTOMHCTBA U HEJOCTATKH.

[TpenukTopHBIE CETH.
IIpuHIUIIBEI IPETUKTOPHBIX ceTel. Moienp 1eneHanpaBIeHHOro aJallTUBHOTO TIOBE/ICHMS.
M cKycCTBEHHBINM UHTEIICKT.

Tect Teropunra. Hcrtopust pa3BUTHS UCKYCCTBEHHOro uHTeiekTa. CHMBOJIBbHbBIE
MHTEJJIEKTyalbHble cucTeMbl. HeilpoOuonornueckue wmojenu. AHHMMAThl. OBOJIIOIMOHHAS
kubepHetnka. HeipoMopdHbiE cHCTEeMBI HUCKYCCTBEHHOTO  WHTEIeKTa. [ uOpuaHbIe
HEWPOIJTIEKTPOHHBIE CUCTEMBI.

2. HeﬁPOKOFHHTHBHBIC TCXHOJIOTHMH Ha OCHOBC OIITOI'CHCTUKH.

[IpuHiMner  onToreHeTHkW. Meroasl onTtuku. MeTtoabsl TreHeThkH. Fcropust pa3BuTHs
ONTOreHETUKH. YIIydllIeHUs! KJIaCCUUECKOTo MeToa onToreHeTuku. Onroreneruku u GMPT.

[Tponieccrl oOyueHus u naMatu. Manunmynsiuu ¢ namsaTeio. Co3aaHne UCKYCCTBEHHOM MaMsATH.
HetiponereneparuBHblie 3a00IeBaHUS.

CriocoOs!I yrnpaBiIeHHs] aKTUBHOCTBIO HEHPOHOB.

ITocaenoBaTeIbHOCTh IEHCTBUI M1 NPOBCACHUA OINTOTCHCTUUCCKOTO 3KCIICPUMCHTA. I[pyFI/IC
(KpOMe OHTOFGHCTI/IKI/I) CIIOCOOBI YIIpaBJICHHUA AKTUBHOCTBIO HCﬁpOHOB. XeMOreHeTHKA.
Mexanuzm pa6OTBI OIICUHOBBIX OCJIKOB.



3. OCHOBBI HEHPOKOMITBIOTEPHBIX HHTEPHEHCOB.

HewnnBazuBHbIC HEHPOUHTEP(DEUCHI.

Mo3ro-ManHHbBIE U MO3T0-KOMITbIOTepHBIE HHTEp(heichl. TaTepdeticel Ha ocHoBe DI,
HetipounTtepdeiichl KIETOYHOTO YPOBHS.

Peructpanusi  akTHBHOCTH  OTHENBHBIX  HEWPOHOB. Bumbl  aktuBHOcTH.  [IpmMHIUIBL
HelpouHTepPEiicoB.

TpaHCFGHHBIe JKHUBOTHBIC IJIA HeﬁpOKOFHHTI/IBHBIX TEXHOJIOTHH.

HpI/IMeHeHI/Ie TPAHCI'CHHBIX KHUBOTHBIX B HCﬁpO6HOJ’IOI‘HH. MCTOHBI TPAHCI'CHE3a: UHBCKIUA B
nponykieyc. IlpenmymectBa u HemocTaTku. MeToabpl TpaHCreHe3a: MHBEKIHUS CTBOJIOBBIX
knerok. IIpenmymecrBa um Henocrarku. HampaBiieHHBI TpaHCreHE3 - CO3JAHHUE HOKAyTOB.
VYupasnsemble TpaHcrensl: Cre-cucrema, TetO-cuctema.

MeTtoa n1ByX(OTOHHOM MUKPOCKOIIHH.

OcHOBHBIC TPUHIMIIEI MeToAa. llpemmymiecTBa IBYX(OTOHHOH MHUKPOCKONHMH IJIsi in Vivo
BHU3yaJIN3allM1 aKTUBHOCTH HEPBHBIX KJIETOK.

MeTobl ucciaeI0BaHUs aKTUBHOCTH HeﬁpOHOB in vivo.

Metoapl MCClIeAOBaHUS aKTUBHOCTH HEHPOHOB in Vivo y OOAPCTBYIOUIMX >KUBOTHBIX WIH Y
ITOJABMKHBIX KUBOTHBIX. | €eHETHUECKU KOAUPYEMBIE KaIbLUEBBIE CEHCOPHI



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

OO01masi reomeTpusi M TOMOJOTHS

Heab AMCHUNIMHBI:

- hopmupoBaHue 0a30BBIX 3HAHUH 110 TEOMETPHUH U TOTIOJIOTHH JJIs TaTbHEHIIIEer0 HCTIOTh30BaAHMS
B JIPYTUX OO0JIACTSIX MAaTeMaTH4YeCKOTO 3HAHUS M AUCIUIUIMHAX €CTECTBEHHOHAYYHOTO
COZIepKaHUS;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICAOBATCIIbLCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd AUCHUILINHBI:
- (hopmupoBaHue y 00ydaronmxcsi 0a30BbIX 3HAHUI 10 TEOMETPUU U TOIIOJIOTHH;

- GopmupoBaHue oO0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIHUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JJOTUYECKHUE CBSI3U MEXAY OHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJdav
MaTeMaTH4eCKOn (I)I/I3I/IKI/I, CaMOCTOATCIIBHOTO aHAJIN3a NOJYUCHHBIX PE3YJIbTATOB.

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS MO JTUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- OCHOBBI OOIIEH TOINOJIOTUH; ONpEIEICHHE M OCHOBHBIE CBOMICTBA TIJIaJKMX MHOI00Opasui;
TEOPEMBI O BIIO)KEHUAX MHOI000pa3uii B €BKJINA0BO POCTPAHCTBO; OCHOBHI TEH30PHOI'O aHAJIN3a
Ha MHOT000pa3usIx;

- OCHOBBI TCOPUU 3(1)(1)I/IHHLIX CBHSHOCTGI\/’I; TCOpPEMY CYHMICCTBOBAHHUA U CAUMHCTBCHHOCTHU
pHMaHOBOﬁ CBA3HOCTH, CBOMCTBaA TCH30pa PI/IMaHa;

- ONpEeJIETICHHE U CBOMCTBA TPYIIT KOrOMOJIoruii 1e Pama;
- TEOpEMY O TOMOTONMYECKON NHBAPUAHTHOCTH I'PYIIIT KOTOMOJIOTHIA;

- CBONCTBa CTEMEHU TIAJAKOTO OTOOPaKEHHUS; TEOpeMy O TOMOTOIHUYECKOW WHBAPUAHTHOCTHU
CTCIICHH;

- OCHOBBI CUMINIEKTHYECKON TrCOMETPHUU U TCOPHUU INAMHUIIBTOHOBBIX CHUCTEM.



yMeThb:
- UCCIIEJIOBATh CBOMCTBA TOMOJIOTMYECKUX MPOCTPAHCTB;
- CTPOUTH aTJIackl MHOTOOOpa3uii, Uccae10oBaTh X HA KOMIIAKTHOCTh U OPUEHTUPYEMOCTD;

- BBIUMCIISITh KOBAaPUAHTHBIE IPOU3BOJHBIE TEH30PHBIX IOJEH; pelaTs 3a/a4 NapayuieIbHOro
IIEPEHECEHUS;

- HAXO/IUTh U UCCIIEI0BATh I€0JIE3NUECKUE; BBIYUCIATh KPUBU3HY MHOI000pasuii;
- HaXOUTh POCTEUIINE IPYIIIBI KOTOMOJIOTHIA;
- BBIYUCIISATH CTENICHH OTOOpaKeHUI;

- UCCJICAOBATh I'aMUJIbTOHOBEI CUCTEMBI U UX WHBAPHUAHTHEBIC MHOFOO6pa3I/I${.

BJIaJIeTh:
- afnmapaToM TEeH30pPHOTO aHaIK3a U aHaiau3a auddepeHuanbHbX GopM Ha MHOTOOOpa3HsIX;
- TEXHUKOM MapajuieTbHOTO IEPEHECCHUS;

- aliapaTroM TCOpuu KOT'OMOJIOTHH.

TeMbl U pa3jeiibl Kypca:
1. Koromonoruu. Crenens orobpaxenus. OCHOBbI CUMILUIEKTHUECKON reOMETPHUH.

3aMKHYTbIE U TOYHbIE (OpMBI Ha MHOrooOpa3uu. OnpesesieHne TpoCTPaHCTB KOTOMOJIOTUN i€
Pama. CeotictBa npoctpancts $SHOS$ u $H1$. IIpocrapucteo $H1(S1)$.

IToBegeHue (bOpM U IPOCTPAHCTB KOT'OMOJIOTHH IIpU riraikux OTO6pa)KeHI/I}IX.

I'omoTomHEIE OTO6pa)KeHI/I${. TeopeMa O COBNAJCHUHU JUHEHHBIX OIIepaTopoOB B KOT'OMOJIOTUAX,
COOTBECTCTBYIOIINX 'OMOTOITHBIM OTO6pa)KeHI/I$IM.

["'oMoTOnMYecKk FKBUBAJICHTHBIE MHOTOO0OPA3Ms U UX MPOCTpaHCTBA Koromosoruii. Koromonorun
€BKJIMJIOBBIX IPOCTPAHCTB.

Crenenb otobpaskenus. [Ipumepsl. Teopema 0 roMOTONMYECKONH MHBAPUAHTHOCTHU CTEIICHH.
Crenenb u unrerpain. Teopema ['aycca — bonne.

WNunexc BekropHoro noiust. Teopema Ilyankape — benaukcona.

Cumniektndyeckue MHoroo0pasus. Teopema JlapOy. Jlarpan:xeBbl MHOTOOOpa3usi.

["aMUIbTOHOBBI BEKTOPHBIE TIOJISI M TaMIJIBTOHOBBI cucteMbl. CkoOku Ilyaccona. MHTErpans
TaMHJIbTOHOBBIX CHCTEM.



2. O6mas Tomosorusi. CBOMCTBA TJIAIKMX MHOTO00pa3uii.

Tomonornueckoe npoCTpaHCTBO. MHaynupoBaHHas TONOJOTHs, TOINOJOTHS  JEKAPTOBA
pOU3BEACHUS, (PAKTOP-TOIMOIOTHSI.

HenpepriBabie oToOpaxkenus. ['omeomopdpusm.

Tomonornueckue CBOWCTBA TMPOCTPAHCTB: CBA3HOCTb, KOMIIAKTHOCTb, XaycAOpP(OBOCTE.
THUXOHOBCKHE IIPOU3BEACHUS.

Tononornueckne MHOTOOOpasus. KapTel, arnac, JoKaldbHBIE CHCTEMbI KOOpAWHAT. DYyHKINN
CKJICHKH.

['maakxue mHOTO0Opasus. [ maakue GyHKIMH HA MHOTOOOPA3HH | TJIAJIKUE OTOOPAKCHHSI TIIaIKIX
mMHorooOpasuii. Judpdeomoppuszm. OpueHTHpYEMBIE 1 HEOPHEHTUPYEMbIE MHOTOOOpa3usl.

KacarenpHblli BEKTOp B TOuke. KacarenbHoe npOCTpaHCTBO.
Huddepenunan rmaakoro 0ToopakeHus. BioxeHus u morpyxeHus.

BroskeHre KOMITAKTHOTO MHOT000pasusi B C€BKJIMJIOBO IMPOCTPAHCTBO JOCTATOYHO OOJBIION
pa3MepHOCTH.

Teopema YutHu.

3. TenzopHslii aHamu3 ¥ ahGUHHBIE CBI3HOCTH.

TGHSOpHHe I10JIs1 Ha MHOFOO6paSI/II/I. 3amMeHa Oas3nca B KacaTeIbHOM IMPOCTPAHCTBEC IIpU 3aMCHC
JIOKAJIbHBIX KOOpJAWHAT. 3aKoH Hp606pa30BaHI/I${ KOOpAWHAT TCH3O0PHOI'O II0JIA IIPH 3aMCHC
KOOpAWHAT Ha MHOFOO6paBI/II/I.

Omnpenenenne adpGuHHON CBA3ZHOCTH Ha MHOrooOpaszuu. CumBoisl Kpucroddens.
KommyTaTop BeKTOpHBIX I0JIEi U ero cBOMCTBA.
CuMMeTpHUHbIe CBSI3HOCTU. TeH30p KpyUeHHsI CBSI3HOCTH.

CBSI3HOCTH, COIJIaCOBaHHBIE C pUMaHOBOW MeTpukoi. Teopema CyIIecTBOBaHHUA U
€MHCTBEHHOCTH PUMAHOBOM CBSI3HOCTH (CHMMETPUYHOM CBSI3HOCTH, COTJIACOBAaHHOM

C METPUKOH).
[TapannenpHbIi IepeHOC HAa MHOT000pa3uu ¢ ap(pUHHON CBA3HOCTBIO U €ro 00IIKe CBOICTBA.

['eone3nyeckre JIMHUM Ha MHOrooOpasuu ¢ ad@uHHON CBA3HOCTBIO M MX OOIIME CBOICTBA.
CBolicTBa apajuIeIbHOTO NIEPEHOCA U I€0I€3UUECKUX B PUMaHOBOM CBSI3HOCTH.

OrnepaTop KpUBU3HBI JIMHEWHOM CBSI3HOCTH M TEH30p KpUBU3HBI Pumana. @opmynsl mis ero
KO3 (UIINEHTOB.

CummeTpuu TeH30pa KpUBU3HBI PuMaHa.

Tenzop Puuum u ckaispHas KpuBu3Ha. TeH30p PumaHa M ckajspHas KpUBH3HA JBYMEPHBIX
MHOT000pa3uil.

TeopeMa 0 CBs3M CKaJIsAPHOM KPUBU3HBI TOBEPXHOCTH C €€ rayCCOBOW KPUBU3HOM.

Huddepenunansubie popmel Ha MHOrooOpasuu. Buemnee nuddepenunpoanue hopm.



HNuTterpupoBanue Gpopm 1o OpuEeHTUPOBAHHBIM MHOTOO0OPA3HUSM.
Mmuoroo6pasusi ¢ kpaem. CorinacoBaHue OpUEHTAIMI MHOT000pa3us U €ro Kpas.

Teopema Crokca.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

OO01masi 1 HeOpraHuyecKass XUMMsi

Heab AMCHUNIMHBI:

— (dopmupoBaHue 0a30BBIX 3HAHWN OCHOBHBIX IOHSTHH W 3aKOHOB XHUMHH, CIIOCOOHOCTH
MIPUMCHSITH ITOJIYYCHHBIC 3HAHMSI HAa TTPAKTHKE;

— IOHMMAaHUE CYTH XUMHUYECKUX NPEBPAILCHUNA, 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB U HX
COCIMHEHUH OT MOJIOXKEHUsI B iepuoauyeckoit cucrteme [[.M1.Menneneena;

— OBJIaJICHUE HABBIKAMHU BBITIOJHEHUS XMMHYECKOTO SKCIIEPUMEHTA, pabOThl C XMMHUYECKUMU
peareHTamu, 1a00paTOPHBIM 000PYIOBAHUEM U IPUOOPAMH.

3agauyu AMCHMILINHBI:

— U3Yy4YCHUC OCHOBHBIX 3aKOHOB XUMUH,

— IpUOOpPETEeHNE HAaBBIKOB IIOCTAHOBKHU U ITPOBEACHUS JIAOOPATOPHBIX UCCIICA0BAHMIA;
— YMEHUE ONHCHIBAaTh PE3YNIbTATHI OINIBITOB U JEJIaTh BBIBOBI;

— CIT0COOHOCTh IMPUMCHATH TCOPECTHUIYCCKUEC 3HAHWA B HpaKTHqCCKOﬁ JACATCIIbHOCTH.
ITepedyens miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO TUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOIKHBI

3HATh:

- OCHOBHBIE 3aKOHOMEPHOCTU XMMHUYECKUX IPOLIECCOB;

- CTPYKTYypy nepuoaudeckoi cucremsl 3iuemeHToB (IICD) /.M. MenzaeneeBa u BbITEKAIOUINE U3
HEEe OCHOBHbBIE XaPaKTEPUCTUKH JIEMEHTA;

- BO3MOXHBIE BaJCHTHOCTH, BO3MOXKHBIE CTETICHU OKHCJICHHMsSI, XapaKTep MU3MEHEHHs pajunyca,
AIIEKTPOOTPHUIIATETILHOCTH, XUMUYECKIX CBOMCTB DJIEMEHTOB M MX COCJUHEHHH MO TPYIIaM U
nepuonaam [1CD;

- TEOPETUYECKHE OCHOBBI XHUMHYECKOW TEPMOJMHAMUKMA M XUMHUYECKOM KUHETHWKH, CBOWMCTB
PacTBOPOB, TEOPHUH OOPA30BAHUS XUMUYECKON CBS3HU, TECOPHUU KOMILJIEKCHBIX COCTUHEHUI;

- [IpaBUJIa TCXHUKHU 0e30IMacHOCTH npu pa60Te B XUMHUYECKOM Ha60paT0pI/II/I.

yMeTh:



— WCMOJIB30BaTh MEPHOIUYCCKYIO CUCTEMY SJIEMEHTOB JUIsl ONMMCAHUS XUMHUYECKUX U (PUBHKO-
XUMHYECKHX CBOMCTB 3JIEMEHTOB M UX COCIUHCHUIA;

— UCTIOJIh30BaTh IMOTYYCHHBIC 3HAHUS TIPH BHITIOJHEHUH Ja00PAaTOPHBIX PadoT, pelIeHnH 3a1a49 U
00CYXICHUU TEOPETUUYECKUX BOIIPOCOB;

— AQHAJIM3UPOBATH ITIOJYYCHHBIEC B XOA€ na6opaTopH0171 pa60TbI JaHHBIE W JCJIaTh IIPaBUJIBHBIC
BBIBOJbI,

— BBIOMPATh U PUMEHSTH MOAXOAsIIee 000pyA0BaHNEe, HHCTPYMEHTBI B METOJIbI HCCIIETOBAHUI
JUTSL PEIICHUST TTOCTABIICHHBIX 3KCIIEPUMEHTAIBHBIX 33]1a4 B 00JIaCTH O0Iel M HEOpraHUIeCKOU
XUMUH;

— YMCTH paCCUUTHIBATE KOHICHTPAIUKU PaCTBOPOB,

— KpUTHUYCCKU OLCHUBATH IPUMCHHUMOCTb PCKOMCHAOBAHHBIX MCTOANK U MCTOAOB.

BJIa/1eTh:

—  HaBbIKaMH IMPOBCACHUA XUMHUYECCKOT'O 9KCIICPUMCHTA, ¢)OpMyJ'II/IpOBaHI/IH BBIBOJIOB,
OpraHu3aIuy padovyero Mecra, COOPKU MPUOOPOB ISl XKMUIECKOTO IKCIICPUMEHTA;

— HaBBbIKaMM IIPUTOTOBJICHUS PACTBOPOB, IIPOBEACHUS XUMHUUECKUX PEAKLIMM;
— HaBbIKaMH 0e3011acHON pabOThI C XUMUYECKHMMU PEaKTUBAMU;

— MCTOAaAMH CTaTHUCTUYCCKOMU o6pa60T1<1/1 IMOJIYYCHHBIX KOJIMYCCTBCHHLIX PE3YJIbTAaTOB U
COCTaBJICHHUA ypaBHCHI/Iﬁ XUMHNYCCKHUX pCaKI_[I/Iﬁ.

TeMbl U pa3jaeiibl Kypca:
1. Ctpoenue aToma u nepuoandeckas cucrema snemenTos .M. Menzaeneesa

Teopust cTpoeHHsI IEKTPOHHBIX 000JI04eK aToMa U nepuoaudeckas cucrema JI.M1. Menneneesa.

Kpatkas uctopust pa3BUTHsI IPEACTaBICHUM O CTpOeHNUH aToma. [IoHATHE 0 KBaHTOBON MEXAHHKE
U KBAaHTOBO-MEXaHUYECKas MOJeiab aroMa. XapaKTEepUCTHKAa DHEPreTUYECKOIO COCTOSHUSA
351eKTpoHOB. KBaHTOBBIE yKca. YPOBHH, HOyPOBHHU, OPOUTAIIH.

CocTosiHME SIEKTPOHOB B MHOTO03JeKTpOHHBIX atomax. [lpunimmn I[laymu. IlpaBumo ['yaaa.
[IpyHIMIT MUHUMyMa SHEPTrUU. OJNEKTPOHHBbIE (OPMYyNBI aToMoB s-, p-, d, f-aJemeHTOB.
3HepFeTI/I‘-ICCKI/I€ XAPaAKTCPUCTHUKU aTOMOB — JHEPIrusd HMOHU3AIMU U CPOACTBO K JBJICKTPOHY.
[TonsiTre 00 PIEKTPOOTPUIIATETHHOCTH.

HepI/IOJII/I'-IeCKaSI CHUCTEMA KaK BBIPAXXCHUEC IIEPUOJUUCCKOTO 3aKOHA. 3aKOHOMepHOCTI/I U3MCHCHUA
CBOMCTB DJIEMEHTOB U COOTBCTCTBYIOIINX HM IPOCTBIX U CJIOXHBIX BCHICCTB B IpYIIIax U
nepuoaax. CprKTypa HCpHOI{H‘ICCKOﬁ CHUCTCMBI U €€ CBA3b CO CTPOCHUECM aTOMOB.

OcoOeHHOCTH QJICKTPOHHOI'O CTPOCHUS 3JICMCHTOB B I'JITABHBIX U IMOOOYHBIX noarpyimax.

2. XuMU4YecKas CBI3b U CTPOCHUC MOJICKYIJI



XuMuyeckasi CBA3b U CTpoeHue MoJieKyll. Mosnekyibl. Teopusi XuMHYECKOTO CTPOEHHUS, UCTOPUS
ee pa3BUTHS. BuIbl XUMUYECKON CBSI3U, €€ OCHOBHBIE XapaKTEPUCTHUKHU: [JIMHA, SHEPTUs,
MOJISIPHOCTb, S- U P-CBSI3U.

OCHOBHBIE TIOJIO)KEHUSI METOJa BaJCHTHBIX CBszed. OOMEHHBIM M JOHOPHO-aKLENTOPHBIH
MeXaHu3Mbl ~ oOpa3zoBaHus  cBsi3u. Ilonsatue BaseHTHOCTH. Teopus  ruGpuaM3aALMH.
ITpoctpancTBeHHast KoHpuUrypauus mojuekyi. Cneunpuyeckue cBOWCTBAa KOBAJCHTHOM CBSI3U —
HaCBIIAEMOCTh U HaIpaBJICHHOCTb. [lonsapHocTs Monekys. CTpoeHHe MOJEKYJ MeTaHa, 3TaHa,
STUJIEHA, alleTUIeHa 1 OeH30a.

Meton wmonekynsapHbix opOutaner (MMO). Knaccudukanus MOIEKyISIpHBIX OpOUTaNICH.
CtpoeHre ABYXaTOMHBIX MTPOCTBIX M CJIOKHBIX MOJIEKYIL.

Bopmoponnast cBs3p u ee xapakrtepucTuku. MouHas u Meraumdeckas cBs3u. OcoOeHHOCTH
CBOMCTB BEILIECTB U MaTEPHAJIOB C PA3JIUYHBIM THIIOM XUMHUYECKON CBA3H.

3. OCHOBBI XUMHUYECKOHN TEPMOJUHAMUKU

OCHOBBI XMMHUYECKON TEPMOJIMHAMUKHA. DHEPreTUKa XMMHUUECKHUX MPOIECCOB. JHEPreTHYEeCKHe
s dexTsl XuMHUECKUX peakiuii. 3akoH [ecca.

CranjapTHble SHTAIBIUM 00pa30BaHUS U CrOPAHUS XMMHUYECKUX COEIMHEHUHN, SHEPIUM CBSA3HU U
MX UCIOJb30BaHUE JUJISl pacyeTa CTaHJAPTHBIX SHTAIBNUNA XUMHUYECKUX peakuwil. [-ii u II-i1
3aKOHBI TepMoauHaMUKHU. [loHsTHe 00 »HTponuu. M300apHO-U30TEPMHUECKUI MOTEHIIHAI.
DakTOpPBI, ONPEACIAIOIINAE HAIIPABICHNUE IPOTEKAaHUI XUMUYECKUX B3aUMOJCHCTBUMN.

OCOOCHHOCTH TEPMOJUHAMUYECKUX PACUYCTOB JJI MOBEPXHOCTHBIX B3aWMOJACHCTBHUM, B T.4. Ha
rpaHMIaX pa3jiena KOMIIOHEHTHI )KHBBIX OPraHU3MOB (KPOBb, PU3HOIOTHUCCKUN PACTBOP, KICTKH
Y T.JI.) — MaTepyajIbl UMIUIAHTAIIMOHHON MEIUITUHBI.

4. OCHOBBI XUMHUUYECKOU KHUHETUKA

OCHOBBI XUMHUECKOM KUHETUKU. CKOPOCTh XUMMUYECKHX PEAKIIMNA B TOMOT€HHBIX M T€TEPOreHHBIX
cucreMax. 3aKOH JEHWCTBYIOIIUMX Macc. BiusHue TtemmepaTypsl Ha CKOPOCTh XHUMHYECKHX
peakuuii. 3akoH Bant-I'odda.

VpaBuenne Appenuyca. I[lonstue 00 »dHeprum akTHBaMU. MeXaHU3Mbl XUMHUYECKHX
B3aWMO/JICHCTBUN C YYETOM BEJIMYMHBI SJHEPruM akTuBanuu. Karamus.

Xumnueckoe paBHosecue. IlonsaTne 0 KoHCTaHTe paBHOBECUA. PAKTOPHI, BIMAIOLIUE HA CIBUT
xumuueckoro pasHoBecus. [Ipunnun Jle llarense.

Hcmonp30Banne 3aKOHOB XHMMHYECKOM  KHHETHKH npu OINTUMHU3ALUMK  TIPOLUECCOB B
OMOXUMHUYECKUX TEXHOIOTUAX.

5. PactBopsI



PactBopel. OOmas  xapakrtepucThka pacTtBopoB. Ilpomecc pactBopenms. ['mapartsi,
KPUCTAIOTUAPATEI M conbBaThl. CrmocoObl  BBIp@XEHUS  KOHIIEHTPAIIMH  PacTBOPOB.
PactBOopuMOCTS.

dusnueckue cBoiicTBa pacTBopoB. Ocmoruueckoe nasieHue. 3akoH Bant-I'odpda. asnenue
napa pactBopoB. Kunenue u 3amep3anue pacTBOpoB. 3akoHbI Payis.

ITpouecc u crenens qucconuanuu ekTponnurta. Cuia 371eKTpoiauToB. KOHCTaHTBI KUCIIOTHOCTH
U OCHOBHOCTH CJa0bIX 3JIEKTPOJIUTOB. 3aKoH pazbasieHust OctBasiba. CUIbHbBIE JIEKTPOIIUTHL
Nonnas cuna. AktuBHOCTh. Koadduuuent axkruBHoctu. VOHHOE NpPOM3BEAECHUE BOJBI.
Bopopoansiii u ruapokcunbhblii nokazarenn pH u pOH. Bydepusie pactBopsl. Ilonstue o
IPOM3BEACHUU PAacTBOpUMOCTH. I'maponus cosedl. CreneHb ruapoau3a. 3aBUCUMOCTb CTEIIECHU
TUAPOIN3a OT KOHLEHTPALMU U TeMIieparypsl. KoncranTa ruaposnsa.

6. OCHOBBI 3JIEKTPOXUMUU

OCHOBEI QJICKTPOXHUMHU. CreneHb OKHUCIEHHUS 371eMeHTOB. OKHUCIMTEIFHO-BOCCTAHOBUTEIIL-HBIE
pC€aKIuu. Baxkueinme okucauTelM ¥ BoccraHoBUuTean. CocTaBiIeHHE ypaBHCHI/Iﬁ OKHUCIHUTCIIBHO-
BOCCTaAaHOBUTCIBbHBIX peaKI_II/Iﬁ. XHUMHYECKHUE UCTOUHUKHU BHGKTqueCKOﬁ OHCPIrUuu. BJ'ICKTPOI[HLIC
INOTCHI U AJIBI. SHGKTPOIIBI CpaBHCHUA. ypaBHeHI/Ie HepHCTa. I'ansBannyeckue syeMeHThl. Pacuer
QILC TaJJbBAHUYCCKOI'O 3JICMCHTA. BHGKTpOHI/IS. 3aK0HBI QJICKTPOJIHU3a. 9JICKTpOJ'IPI3 BOJHBIX
PacTBOPOB U PaACILIaBOB 3JICKTPOJIMUTOB. KOppOSI/IH MCTAJIJIOB.

EI/IO[[aT‘II/IKI/I, IMPUHIHUIIBL IlefICTBHH, BO3MOXHOCTH MJId IIPAKTUYCCKOr'O HUCIIOJb30BaAHUSA B
MEOUILINHE.

7. XUMUYECKHE CBOUCTBA S-2JIEMEHTOB

[Tonoxenue s-311eMeHTOB B niepuoandeckoit cucteme [[.1. Menneneena. O01as xapakTepuCTHKA.
®du3nueckue U XMMHUYECKHE CBOMCTBA. Bogopo1, OCHOBHBIE CBOWCTBA, MOJTYYEHUE U XPAHEHUE.
['unpunel anemeHToB. Boaa, BomopoaHast cBsi3b, GU3MKO-XMMHUECKHE CBOMCTBA BOIBI.

[llenouynble ¥ IIEIOYHO-3€MEIbHBIC METAJIbl. XMMHUUYCCKHE CBONCTBA IICIOYHBIX M IIEIOYHO-
3eMeNbHBIX MeTaJIoB. [lonydyenne u ux npumenenue. [loayueHrne u npuMeHEHUE THAPOKCHUIOB
IMICJIOYHBIX U MCJIOYHO-3€EMCJIBHBIX MCTAJJIOB. 3aBI/ICI/IMOCTB XUMHUYCCKUX CBOI\/JICTB 158
PEaKIIMOHHONW CIMOCOOHOCTH IIEJIOYHBIX W IIETOYHO-3EMEJIbHBIX 3JIEMEHTOB B 3aBUCHUMOCTH OT
MOJIOKEHUS B IEPUOJINYECKON CUCTEME.

8. XuMuueckrue cCBOMCTBA P-2JICMCHTOB

[Tonoxenue p-amemMeHToB B nepuoaumdeckoit cucreme JM. MenzaeneeBa. OOmas
XapakTepucThka. Pu3zndeckue 1 XMMHUYECKHE CBOMCTBA. bop, yriepoa, KpeMHUM, KUCIIOPOJ, CEPA,
raJIOT€Hbl, UHEPTHBIE r'a3bl, X XUMUUYECKUE CBONCTBA, IPUMEHEHHE. 3aBUCHMOCTh XMMHYECKHUX
CBOMCTB W PEAKIHMOHHOW CHOCOOHOCTH p-3JI€EMEHTOB B 3aBHCUMOCTH OT TIOJIOKEHHUS B
MEPUOIUYECKON CUCTEME. XMMUYECKHE CBOMCTBA OKCHUIOB W THJIPOKCHUIOB P-3JIEMEHTOB.
CpaBHuUTENbHASA XapaKTEPUCTHKA OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX CBONCTB S- U P-3JIEMEHTOB
u ux coenuHeHuil. CepHas u ¢ocpopHas KUCIOTHL: MOTYYEHUE U IPUMEHEHUE. YTIepo]l U €ro
CBOICcTBa. YTIyepoJiHble HAHOCTPYKTYpBI: KiacTephl, (yiiepeHbl, HAaHOTPYOKHU: MOJIy4yeHHeE,
CBOICTBa U MPUMEHEHNE B HAHOTEXHOJIOTUSIX U MEAUIIMHE.



9. Xumnyeckue cBoKrcTBa d-32JIEMEHTOB

[Tonoxkenne d-amemeHToB B mepuogudeckoir cucreme JI.M. MenneneeBa. OOmias
xapakTepucTrka. Pu3ndyeckrue U XUMHUECKUE CBOMCTBA. XPOM, Maprasell, jKejae30, KoOajbT,
HUKENlb, ME/b, IIMHK, cepedpo, KaaMui, 30JI0TO: UX XUMHUYECKHE CBOMCTBA, NMPUMEHEHHE.
3aBUCHMOCTh XMMHUYECKUX CBOMCTB M PEAKI[MOHHOW CIOCOOHOCTH d-3JIEMEHTOB B 3aBUCHMOCTH
OT TOJIOKEHHUS B IEPUOTUUECKON cucTeMe. XMMHUYECKUE CBOWCTBA THAPOKCHIOB d-3JIEMEHTOB.

10. KoopauHaiimoHHbIE COEAMHEHUS

Koopaunanyonsele (KOMIUIEKCHBIE) coeluHEHUs. (OCHOBHBIE IIOHATHS W ONIPEICIICHUS.
ITpocTpaHCTBEHHOE CTPOEHUE U U30MepHsl. Teopusi KpUCTAIUIMUECKOTO MO U SHEPreTHUECKOe
pacuiernieHue eKTPOHOB d-MOTypOBHS B 3aBUCMIMOCTH OT XMMHYECKOT'O COCTaBa KOMILIEKCA.

MeTOI[ BaJICHTHBIX CBSA3EH B METOO MOJICKYJIAPHBIX Op6HT&J’ICI>i IIPpU TPAKTOBKE XUMHYECKOM CBI3HU
B KOOPAMHAIWMOHHBIX COCAMHCHHAX. OKpaCKa KOOPpAWHAIIMOHHBIX COGI[HHCHPIﬁ. OKUCITUTEIIBHO-
BOCCTaAHOBUTCIIBHBIC p€aKnuu KOOpJAWHAIIMOHHBIX COG,Z[PIHGHPIIZ. VY CcTOMYMBOCTh
KOOPpAWHAIIMOHHBIX COCJUHECHUM. KoHcTanTa HecTOHKOCTH.

11. Xumnueckue cBoiicTa f-niieMeHTOB

[TonoxeHne TaHTAaHOUIOB U aKTHHOUIOB B nieproandeckoi cucreme JI.M. Menneneera. OOmas
xapakTepucTuka. OU3nvYecKue U XMMHUUYECKHE CBOMCTBA. 3aBUCHMOCTh XUMHUYECKUX CBOWCTB f-
3JIEMEHTOB B 3aBUCHMOCTH OT TOJIOKEHHS B MEepHOaUUYecKor cucteme. OCOOEHHOCTh CTPOCHHS
AJIEKTPOHHBIX 00O0JIOUEK M aTOMHBIX PaanycoB f-3JIEMEHTOB B 3aBUCHUMOCTH OT MOJIOKEHHUS B
MEePUOIUYECKON CHCTeMe. XHUMHYECKHE CBOMCTBA THAPOKCHIOB f-anemeHToB. IlpumeneHue
JIAHTAHOUIOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Oo0mas ¢pusuka: kBanroBas Gpusuka

Heab AMCHUNIMHBI:

- OCBOCHHE CTyJICHTaMH (PU3UKH OCHOB KBAaHTOBOU (PU3UKH.

3agauu AMCHMILIMHBI:

- YCBOEHHE OCHOBHBIX KOHIICTIINI KBAHTOBOW (DU3UKH;

- peleHue 3a1a4, 0XBaThIBAIOLINX OCHOBHbIE IPUIIOKEHHSI KBAHTOBOM (DM3UKH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)
B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJIEHHBIE MTOPSAJIKY BEJIMUYHH, XapaKTEPU3YIOILIKE SBJICHUS MUKPOMUDA;

- OCHOBBI TEOPHUH TEIJIOBOTO U3IIyUYECHMUS;

- IBJIEHUs1 UHTEepepeHIMU BOJH J1e bpoits;

- IOHSITHE CIIMHA 3JIEKTPOHA;

- OCHOBHBIE MOJIEJIH JIEKTPOHHON 00OJIOUKH aTOMa;

- apdexr 3eemana, DIIP, AMP;

- BJIEeMEHTapHbIE SAEpHbIE MOJIEIH;

- 3aKOHBI PaJJUOAKTUBHBIX PacIaioB;

- IOHSITHE SIIEPHBIX pEaKLUii, CEUEHUS SACPHBIX PEaKIINiA;

- DJIEMEHTapHbIE SAEPHBIE MOJIETN;

- IIOHSITHE CHJIBHOTO U CIa00ro B3aUMOJCUCTBUSI.

yMeThb:

- abcTparupoBaThCsi OT HECYUIECTBEHHOI'O MpPH  MOJAEIUPOBAHUU DEaTbHBIX (U3NUECKUX
CUTYyaIui;



- ACJIaTh IPaBUJIBHBIC BBIBOABI U3 COIMMOCTABJICHUA PE3YJIbTAaTOB TCOPHUU U OKCIICPUMCHTA,
- HAaXOJHTb 6espa3MepHLIe napamMeTphl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUYNHBI,

- JCJaTb Ka4YCCTBCHHBLIC BBIBOJAbLI IIpHU MNEPCXOAC K IMPCACIbHBIM YCIOBHAM B H3Yy4YaCMbIX
npoOemax;

- 00€ecIIeunTh JOCTOBCPHOCTD IMOJIYYa€MBIX PE3YJIbTAaTOB;

- BUICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIAJIeTh:

- METOJIaMH pelieHus] GU3MUECKUX 3a/1a4 110 AJICKTPOINHAMUKE;

- HaBBIKaMU CaMOCTOSITEIILHOM pa0boThl B Taboparopuu, budnmoreke u MaTepHETE;
- HaBBIKAMU OCBOCHHUS 0OJIBIIOT0 00beMa HHPOPMALIUH;

- KyJIbTypO/ TIOCTAaHOBKH U MOZAETUPOBaHUS (PU3NIECKHUX 3a/1a4.

TeMbI U pa3jeiibl Kypca:
1. AToM B MarHuTHOM TIOJIC.

Oddext 3eemana (ciaboe U cUILHOE MarHUTHOE T0JIe) Ha mpuMepe 3P—3S-nepexonoB. SnepHsiit
Y 3JICKTPOHHBIN MAarHUTHBIN PE30HAHC.

2. Bonnsl ne bpoitnsa. CooTHolIeHNE HEOIpeAeIEHHOCTEN.

['unore3a e bpoitng o BOIHOBBIX CBOMCTBaX 4acTHUIl, BOJIHOBAs (PyHKIMS CBOOOJHOM YacTUIIBI
(BonHa ne bpoitns). Onbitel leBuccona-/[xxepmepa u Tomcona o qudpakunu 351eKTpoHoB. CBsi3b
BOJIHOBBIX CBOMCTB YacTHUI[ C €€ MEXaHHMUECKUMH XapakTepucTUkaMu. /liimHa BosiHbl e bpoitns
HEpeNATUBUCTCKON YacTHllbl. KpuTepuii KBaHTOBOCTH CUCTEMBL. BeposTHOCTHAs MHTEpHpeTanus
BOJIHOBOHM (DYHKIIMH.

3. 3aKOHBI paJOAKTUBHBIX pacnaioB. SaepHble peakuu.

PannoakTuBHOCTB. 3aKOH PaJMOAKTUBHOIO pacnaja, KOHCTaHTa paclaja, IepUoj moaypacnasa,
cpelHee BpeMs KH3HHM, BEKOBO€ ypaBHeHHE. Anbda-pacnaj, 3akoH ['eiirepa—HaTtrona u ero
BbIBOA (popmyina 'amoBa). ['amma-u3znydenue, uzomepus siaep. bera-pacnan, sHepreTndeckuii
cekTp Oera-pacmajia, THUIOTE3a HEHUTPUHO. SIepHble peakuH: SK30TepMUYECKHE U
HHJIOTEPMHUUYECKHE PpEaKLUU, TMOpPOr peaklud, CEYeHHE peakiuH (MOoJIHOE M MaplHajbHbIe
ceueHus). IloreHnmanpHOE paccessHWe, aMIIMTyJa M JuIMHA paccessHus. CocTaBHOE sJIpo.
HepeszoHaHcHast Teopusi — KIIACCHYECKOE CEUYEHUE, MONPABKM HA BOJHOBOM XapakTep 4YacTHII,
KO3 PUIMEHT MPOHUKHOBEHHs YaCTHUIBI B NPSAMOYTOJIbHYIO siIMy, 3aKkoH bete. Pe3oHaHcHble
peakuuu — ¢opmyna bpeiita—Burnepa. Dddexr Meccbayspa. Peakuum non aelcTBHeM
HelTponoB. Knaccugukanus HeHTpoHOB. 3ameuieHHEe OBICTPBIX HEUTPOHOB B cpene, JJIMHA
3ameieHus. KorepentHsle sBineHus (audpaxuus HelTpoHoB). [lenenue saep moa AelcTBUEM
HEHWTPOHOB, MIHOBEHHBIE W 3alla3/IbIBAIOIINE HEUTPOHBI, LEMHass peakuus neneHus. Poib



3ara3/pIBalOlINX HEUTPOHOB B pabore saepHoro peaktopa. Cxema peakTopa Ha TEIJIOBBIX
HelTpoHax. MogHas sitma. BO3MOXHBIE CXEMBI pEaKTOPOB TEPMOSIEPHOIO CUHTE3A.

4. Onsitel Tepna—I epnaxa, Diinmreiina—ae ['aza. CriuH 351eKTpoHa.

MarautHblif  OpOUTaNb-HBIE MOMEHT JJIEKTPOHOB, THPOMAarHUTHOE OTHOILIEHHUE, g-(hakKTop,
marHetoH bopa. Omnbitel IllTepna—I'epnaxa — AeMOHCTpauus AUCKPETHOCTH MAarHUTHOTO
MOMEHTa, OOHapy)XKeHHEe MarHUTHbIX JyOseroB. I'mmore3a YinenbOeka u ['ayacmura o crimHe
9JIEKTpOHA, CHUHOBBIN g-pakrop. OnwiTel DWHMTEHHA W ae [aa3a (cnuHOBas mpuUpoaa
MarHeTus3ma TBepbIX Tel). BekTopHas Mosesnb ci0KeHusl CIMHOBOTO U OpOUTaIbHOTO MOMEHTOB
anekTpona, hakrop Jlanme.

5. Ctpoenue aToma.

3aKOHOMEPHOCTH ONTUYECKUX CHEKTPOB aTOMOB, (opmyiia banbmepa. OTKpbITHE ATOMHOTO A1pa
U Iu1aHeTapHas Mozenb aroma Pezepdopna. [locrynarel bopa, 6opoBckuit paauyc, hpopmyina ains
SHEPIruU 3JIEKTPOHOB aTOMa BOAOPOAA. XapaKTEPUCTHUUECKOE PEHTTEHOBCKOE U3Iy4YeHHUe (3aKOH
Mosnu). Knaccudukanus BogopoaonoJoOHbBIX aTOMOB: IVIaBHOE, pPaJualibHOE U OpOUTaIbHOE
KBAaHTOBbIC uuClla. BpIpoxkaeHue ypoBHEHl B KyJOHOBCKOM I10Jie (KPAaTHOCTb BBIPOXKIEHUS).
[TpaBmiio Xynpa. KadecTBeHHOe 0O0bsICHEHHE 3aKOHOMEpHocTed Tabiuisl MenneneeBa (10
aproHa), CIIEKTPOCKONMYECKas 3alliCh COCTOSIHUSL aToMma, OJJIEKTpOHHas KoHpurypamus
3JIEMEHTOB, IMOCJIEAOBATEIbHOCTh 3aMOJHEHHUs COCTOSIHMM. CKaukooOpa3HOe H3MEHEHHE
XUMHUYECKHX CBOMCTB IIPU 3aII0JIHEHUU P-000JI0UKH, Marnueckue uncia (MHepTHble ra3el). CrnuH-
OpOUTAILHOE B3aUMOJICHCTBUE, TOHKAsA U CBEPXTOHKAs CTPYKTYpa aTOMHBIX YPOBHEH.

6. @ororddext. Ipdext Komnrona. TemnoBoe uznyueHue.

OCHOBHBIE HKCIEpUMEHTAlbHbIE pe3yJabTaThl MO BHemHeMY (oTodpdexTy. YpaBHEHUE
OWHIITEHA, TUIIOTE3a KBAHTOB CBETa. DKCIEpUMEHT KoMITOHA MO paccesHUuI0 PEeHTI€HOBCKUX
JTy4el Ha JIETKHUX Spax, BBIBOJI N3MEHEHUS JJTMHBI BOJIHBI KBAHTOB IPH PACCESTHIH Ha CBOOOIHBIX
AJNIEKTPOHAX, KOMIITOHOBCKAsl JJIMHA BOJIHBI. YPaBHEHHUS, ONMCHIBAIOLIME B3aUMOJCHCTBUE
¢GoTOHA C MPOU3BOJBHOW CHCTEMOM Kak OOMEH SHEeprueil ¥ MMIYJIbCOM IYyTEM POXKICHUS U
YHUYTOXEHUs KBaHTOB. VIHTeprperanus IUIOTHOCTH SHEPIMM AJIEKTPOMATHUTHOM BOJIHBI Kak
BEPOSITHOCTb OOHApYKEHUS (POTOHA B 33JJaHHOM DJIEMEHTE IIPOCTPAHCTBA.

[TnoTHOCTH cocTOsIHUH, (ha30BBIN 00bEM, MPUXOAIIMICS HA OHO KBAaHTOBOE COCTOsIHME. BBIBOKT
dopmynbl [lnanka Ui paBHOBECHOTO M3JTy4yeHHsI aOCOIIOTHO YEPHOIo Teia. 3aKOH CMEIEeHUs
Buna. Ananus gopmynsl [Inanka B mpeaenbHbIX caydasx OONBLIMX 4acTOT (KBAaHTOBBIN Mpejien)
U Manblx 4actoT (popmyna Panes—/[xunca). Knaccuueckas unrepnperanus Gopmyisl Panes—
Jxunca. MHTErpallbHble XapaKTEpUCTUKU PABHOBECHOI'O TEIJIOBOTO H3JIy4EHHUS — IUIOTHOCTH
HHEPIUU PaBHOBECHOTO M3JIyUEHHs], THTEHCUBHOCTh M3Iy4E€HHUs1, CBETUMOCTbh. 3akoHbl Kupxroda,
JlamGepra, Credana-bonpimana. L{BeToBasi, sIpKOCTHAs U paJuallMOHHAs TeMIIepaTypbl Teja.
JIByXypOBHEBasi KBAHTOBas CUCT€Ma B II0JIE€ PABHOBECHOI'O W3JIy4YCHHs, NPUHLMII JETAIBHOIO
PaBHOBECHsI, CIIOHTAHHbIE W WHIYLHMPOBAaHHbIE mepexoabl. lIIpoxokieHne W3IydeHHs uepes
cpeny, yCIOBHE YCUIICHUS (HHBEPCHAsI 3aCEICHHOCTh ypoBHEH ). [[pUHIIUITBI CO3/1aHMsI HTHBEPCHOM
3A4CEJICHHOCTH B TPEXYPOBHEBOM M YETHIPEXPOBHEBON CUCTEMAX.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Oo6mas ¢pusuka: JJ1abOPaTOPHBIA NPAKTHKYM

Heab AMCHUNIMHBI:

- (opmupoBanue 0a30BBIX 3HAHWHA MO (U3UKE U yMEHHUs paboTarh B JIAOOPATOPUM IS
JABHEHIIIET0 WCIONB30BaHUSA B JIPYTHX JUCHUIUIMHAX €CTECTBEHHOHAYYHOTO COJCpPIKAHUS;
dopMupoBaHUE KYJIBTYpPHl OKCHEPUMEHTA, MCCIENIOBATEIbCKMX HABBIKOB M CIOCOOHOCTH
NPUMEHSTH 3HAHUS Ha IPAKTUKE.

3agaum AUCHMIIMHBI:
- (hopmupoBanue y oOyuarommxcsi 0a30BbIX 3HaHUH 10 (pH3HKeE;

- q)OpMI/IpOBaHI/Ie KYJIbTYPBI OKCIICPUMCEHTA: YMCHUC pa60TaTB B J'Ia60paT0pI/II/I, 3HaTb OCHOBHBIC
METOJbI S9KCIICPUMCHTA, YCTAHABJIMBATL JIOTHYCCKUC CBA3U MCIKIY ITIOHATUAMMU,

- (bOpMI/IpOBaHI/Ie yMCHI/Iﬁ W HABBIKOB IPHUMCHATH IMOJTYYCHHBLIC 3HAHUA JJId IMOCTAHOBKH
SKCIICPUMCHTA, CAMOCTOATCIIBHOIO aHAJIM3a MOJYUCHHBIX PE3YJIbTATOB.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- METOJIMKY NPOBEACHUS KCIIEPUMEHTA;

- METOJIUKY 00paOOTKH MOTYyYEHHBIX PE3YJIbTAaTOB.

yMeThb:
- paboTaTh C COBPEMEHHBIM U3MEPUTEIBHBIM 000y I0BAaHUEM;

- IIpaBUJILHO O6pa6aTBIBaTB MOJIYYCHHBIC DKCIICPUMCHTAJIbHBIC TAHHBIC.

BJAaJ€Th:
- HaBBIKaMH pa6OTBI C COBPpECMCHHBIM U3MCPHUTCIIbHBIM O60py,[[0BaHI/ICM;

- OCHOBHBIMH MaTEMaTUYCCKNMH NHCTPYMCHTAMHU, XapaKTCPHBIMU IJIA 3a/1a4 MEXaHHUKU.



TeMbl U pa3jesibl Kypca:
1. BBognsie pabots! 1

H3yuaroTcst cuctemMaTuueckue M ciaydailHble MOrpeurHOCTH MpUOOpOB Ha MpUMEpEe U3MEpPEHUS
YIEIBHOTO COMPOTUBICHUS HUXPOMOBOH MpoBOJIOKU. MccnenyioTcss HMHCTpyMEHTaIbHbIE
MOTPEIIHOCTH AHAJIOTOBBIX M IU(POBBIX NPUOOPOB, 3aKOHBI CIOXKEHHS TOTPELIHOCTEH,
MOTPEIIHOCTD MPH MOJTYYSHUH MPSIMONA METOJIOM HaUMEHBIINX KBaJpaTOB.

2. BBoguble paboThl 2

Ha mpumepe KOCMHYECKOrOo H3IIy4€HHUs, PETUCTPUPYEMOro cyeTdyukom ['eiirepa, u3yuarorcs
OCHOBHBIE METOJIbl CTAaTHCTUYECKOW 00paboTKM naHHBIX. M3y4aroTcsi OCHOBHBIE CBOMCTBA
HOpMaJbHOIO pachpezeneHuss u pacnpeaenenusi Ilyaccona. HMccnemyercss 3aBUCHMOCTD
CPEIHEKBAIPATUYHOTO OTKJIOHEHHUS JAaHHBIX OT YUCIIa U3MEPEHUI.

3. 3amuTa pador.

[IpoBepsieTcsi 3HaHME CTYACHTaMHU OCHOB OOpa0OTKH pe3yabTaTOB JKCHEPUMEHTOB. 3aluTa
pabor.

4. 3y4yeHwue 31eKTPOHHOTo ocImiorpada

W3yuaercs yCTpOWCTBO W MPHHIUI Pa0OTHI 3JIEKTPOHHOTO ociniorpada. M3mepsiorcs
napaMeTpbl MPOCTEHINX KOJIeOaHWd --- aMIUIUTYyAa, (a3a u 4acToThl. Mccnemyercst BIMSHUC
AMIUTMTYIHO-YaCTOTHONH ® ()a30BO-U4AaCTOTHON XapaKTePUCTHK HA pPE3ylIbTaT W3MEPCHHH C
MOMOIIBIO ocuuyuiorpada.

5. Onpez[eneHI/Ie MOMCHTOB HMHCPILHUHU TBCPABLIX TCJI C IIOMOIIBIO TpI/Iq)I/IJ'IHpHOI‘O moaBseEca.

C nomoupto TpUGUISIPHOTO TOJBECAa H3MEPSIIOTCS NEPUOAbl KPYTUIbHBIX KOJeOaHUM Tel
pa3JII/I‘~IHOI7I (1)OpMI)I. ITo HU3MCPCHHBIM IIEpHUOAaM BEIYHUCIIAOTCA MOMCHTBI MHEPIIHUKU TCJI, 3SHAYCHUA
KOTOPBIX CPaBHUBAIOTCA C IMOJYYCHHBIMU H3 PaCUYCTOB IIO HUX TCOMECTPUUCCKHM pasMeEpam.
3KCHepI/IM€HTaHBHO MMPOBEPACTCA aJAUTHBHOCTb MOMCHTOB HMHCPUOHWH WU TECOpEMa T'rofirenca—
[ITeinepa.

6. 3amuTa pabor.

[TpoBepsieTcst 3HaHME CTYAEHTaMHU OCHOB OOpaOOTKH pE3yJabTaTOB 3KCHEPUMEHTOB. 3alluTa
pabor.

7. DKCHepUMEHTaJIbHAs MPOBEpKAa 3aKOHA BPAIATEIbHOTO JIBMXKCHUS Ha KpPEeCTOOOpa3HOM
MmasiTHuke O6epoOexa.

C noMo1pio KpecTtooOpa3HOro MasiTHHKA, K OCH KOTOPOTO MOJBEUIMBAIOTCS I'Py3bl pa3InyHON
Macchl, HCCJIENYEeTCsI OCHOBHOM 3aKOH BpallaTeIbHOTO JIBUKEHUS. OKCIEPUMEHTAIbHO
MIPOBEPSIOTCS COOTHOILEHUS IS MOMEHTOB HWHEPLUUU LUIMHAPOB M 3aBUCHMOCTH MOMEHTA
MHEPLUU OT PACcCTOSIHUS IO OCH BpalleHus. Mccneayercs BIMsSHUE CONMPOTUBIECHUS BO3yXa Ha
HCKa)KEHUE Pe3yJIbTaTOB OIbITA.

8. Ompenenenue ycKOpeHUsT CBOOOJHOTO TaJACHUS MPU TIOMOIIA OOOPOTHOTO MAaSTHHUKA.
W3ydeHne HpU3HUecKOro MasiTHUKA.

C nomonpio pusmueckoro MasiTHuKa B (OpMe JUIMHHOTO CTEPXKHS M 0OOPOTHOTO MasiTHHKA C
MNOJBWKHBIMH Tpy3aMH HCCIEAYIOTCS OCHOBHBIE 3aKOHBI KOJ€0aTelIbHOTO JIBH)KEHUS.
U3mepsitorcss mepuoapl  KojeOaHWNH MasTHUKOB, HCCIEAYIOTCS 3aBUCHUMOCTh IEepHofa OT



aMILTUTY bl KoJieOaHu# u 3aTyxanus. [1o 3HaueHHIO meproaa u3MepseTcsi yCKOpEHHe CBOOOTHOTO
HaJcHUS C BBICOKON TOYHOCTBIO.

9. Onpenenennie moayis FOura.

HccnenyroTtess Manble ynpyrue aeQopMaiil pacTsKEeHUs/CxaTusi, M3ruda M KpydyeHus Ui
pa3IMYHbIX MaTEPHUAJIOB (CTallb, JIATYHb, pa3IUYHbIC TOPOIbI AepeBa). [1o 3Hauenuto nedopmanuu
BBIUHCIISIETCSI MOAYJIb COOTBETCTBYIOIIETO MaTepuia pa3IMyHbIMU CIIOCO0aMHU.

10. 3amura pador.

[IpoBepsieTcsi 3HaHWE CTYACHTAMH OCHOB OOpa0OTKH pE3yJbTaTOB AKCIEPUMEHTOB. 3alluTa
pabor.

11. UccnenoBanue npeneccu ypaBHOBEIIEHHOTO THPOCKOIIA.

HccnenyroTcst 3aKOHbI IBUJKEHUSI OBICTPOBPALIAIOLUIMXCS OCCUMMETPUUHBIX TeNl (TMPOCKOIIOB).
ITo ckopocTu mpeneccuu rupockona MnoJj IeHCTBUEM IMOCTOSIHHOIO MOMEHTA CHJI OIPEAEIIAETCS
CKOpOCTb BpAIllEHUs pOoTOpa. MOMEHT MHEpPLUU POTOpPA ONPEACIACTCS METOIOM KPYTHIIBHBIX
KOJIEOAHUH NPH CPaBHEHUHU C ATAJOHHBIM TejoM. [lo omyckaHMM ocM T'MpOCKONa M3Mepsercs
MOMEHT CHUJIBI TPEHHS B OCU THPOCKOIIA.

12. U3ydenue kojeOaHMid CTPYHBI.

HccnenyroTcest cTosure BOJIHBL, BO30YK1aeMble HA HATAHYTOM CTaJIbHOM CTPYHE C 3aKpEIICHHBIMU
KoHIaMu. M3MepsIoTcsl pe30HaHCHBIE YAaCTOThI B 3aBUCUMOCTH OT CHUJIbI HATSDKEHUS. HUTH, U3 YETO
OIpeNeNsIeTCsl CKOPOCTb pAaclpOCTpPaHEHHs BOJH Ha CTpyHe U €€ JMHeHHas IUIOTHOCTb.
Peructpanuss  koneGaHui  NPOBOAUTCS €  IOMOINBIO  3JIEKTPOMArHUTHOIO  JaT4MKa,
HOJKIIOYEHHOIO0 K 3JIEKTpOHHOMY ocuwuiorpagy. [lo mupuHe pe3oHaHca u3Mepsercs
JOOPOTHOCTH KOJIeOaTeIbHON CUCTEMBI.

13. Ompenenenne CKOPOCTH MOJIETa MYJIH.

CKOpOCTI) moJieTa MyJjii U3 MHEBMATUYCCKOI'O PY>KbA U3MCPACTCA C TIOMOIIBIO 0aJIMCTHYECKOTO
METOJa. CKOpOCTI/I BBIYUCIIAIOTCA 11O aMIINIUTYJA€ OTKIIOHCHHA OaJITUCTHYSCKOTO U KPYTUJIIBHOI'O
MasAsTHUKOB C UCITIOJIb30BAHUCM 3aKOHOB COXpPAHCHHU A UMITYJIbCA, SHECPIrUU U MOMCHTA UMITYJIbCA.

14. UccaenoBanue cBOOOIHBIX KOJIEOAHUN CBSI3aHHBIX MAsATHUKOB.

HccnenyroTcst 0cOOEHHOCTH KOJIEOAHUI CHUCTEMBI U3 JBYX CBSI3aHHBIX MasATHUKOB. M3MepsitoTcs
cOOCTBEHHBIE YaCTOTHI KOJIEOAHUH U HCCIEIYIOTCSl COOCTBEHHbIE MO/IbI KoJiebanuil. Mccnenyercs
3aBUCHUMOCTB XapakTepa KojeOaHul OT KOHCTaHTHI CBSI3U MasiTHUKOB.

15. Cranmmonapuoe teuenue (bepuymim, [lyaszeiins).

N3ydaroTcs CBOWCTBA CTAlMOHAPHBIX TEYEHUH JKUAKOCTEW M Ta3oB. Pacxon KUIKOCTH
n3mepsiercss pacxogomepamu Iluto m Bentypu. Ilo 3aBucumMocTn pacxona rasza or nepemnaja
JaBJICHUSI HA y4acTKe TpyObl u3MepsieTcs BSI3KOCTh rasza. [lo oTkinoHeHnue ot 3akoHa Ilyaseiins
ONpeesaeTcss KpUTHYECKOe Ynciao PeilHobIca, COOTBETCTBYIOIIEE MEPEXOAY OT JJAMUHAPHOTO
TE€4YEeHUsI K TypOyJIIEHTHOMY.

16. Bs3kocTh KUIOKOCTHU, DHCPIUA aKTHBALIUH.

[To BepTuMKaTbHOMY MaJEHHIO MPOOHBIX IIAPUKOB B BEPTUKAIBHON KoOJIOE, 3aroIHEHHON
[JIMLEPUHOM, U3MepsieTcs] KOOPPUIIMEHT BS3KOCTH KHJIKOCTH B 3aBUCHMOCTH OT TEMIIEpAType.
[To ycraHoBuBIIEWCsS CKOpocTH maAeHuss mnposepsercs ¢Gopmyna Crokca s CHIIBI



COTPOTHUBIIEHUS B BA3KOM *kuakoctu. [lo TemnepaTypHoil 3aBUCUMOCTH BS3KOCTH OTIPEAEIAETCS
SHEPrUsl aKTUBALMM JJII MOJEKYJ >KHAKOCTH. DHEPrusi aKTUBALMS CPAaBHUBAETCS C dHEpruei
CBSI3U, TEIUIOTOM UCHApEHHS U SHEPTUEH MOBEPXHOCTHOTO HATSHKEHUSI.

17. Bakyym.

W3y4aroTcst OCHOBHBIE METOIbI MOJTYUYCHHS U U3MEpPEHUs Bakyyma. Vccrenyercs 3aKkoH OTKauKu
B BSI3KOCTHOM PEKUME IIPH OTKauke (OpBAKyyMHBIM HACOCOM M 3aKOH OTKaYKU B KHYICEHOBCKOM
peXUME TpU  BBICOKOM BakyyMe (C moOMOIIbI0 AU(PQPY3HOHHOTO MACIASHOTO MU
TypOOMOJIEKYJISIPHOTO HAacocoB). M3MmepeHHe HU3KOro BaKyymMa MPOBOJUTCS MACISHBIM,
TEPMONApPHBIM U TEPMOPE3UCTOPHBIM BaKyyMMETpamH. BBICOKHMN Bakyym H3MepsTCs
MOHU3AIMOHHBIM U MAarHETPOHHBIM BaKyyMMETPAMH.

18. duddysus.

Hccnenyercs B3auMHas 1uddy3usi BO3AyXa U Tellusl Yepe3 TOHKYI0 TPYOKY, COSIUHSIONIYIO JBa
cocyna. KoHIEHTpaluu Tra30B U3MEPSIOTCS TEPMOPE3UCTOPHBIM JTAaTYUKOM IO Pa3HOCTH
TEIUIONPOBOAHOCTH cMecH. Mcciemyercss NpUMEHUMOCTh 3akoHa @Ouka W 3aBUCHUMOCTH
koad¢uimenta B3auMHoi 1uddy3un oT JaBICHUS.

19. TernonpoBoAHOCTb.

I/ICCJ'IG,I[yeTCH 3aBUCHUMOCTH KOS(l)(bHHHCHTa TCIUIOIIPOBOAHOCTH BO3[yXa OT TEMIICpATypbl U
JaBJICHU. I/ISMCpCHI/IH MIPOBOAATCS IO HAI'PEBY IIPOBOJIOKH, 3aKJIIOYCHHOM B ONUIMHAPHUYCCKYHO
BO3YLIHYIO 060H0‘{Ky. TeMnepaTypa BHEIIHEH OO0OJIOYKH KOHTPOJUIUPYCTCA TEPMOCTATOM,
TEMIICpATypa IMPOBOJIOKU OMPCACIIACTCA 110 3aBUCUMOCTH COIIPOTHUBIICHUS MaTCpHajia IIPOBOJIOKU
OT TCMIICPATYPBHI. HpI/I HU3KOM JaBJICHHUU UCCIICAYCTCA ABJICHUC TEMIICPATYPHOI'0 CKa4YKa BOJIM3HU
IMIPOBOJIOKHU.

20. MonexynsipHbl€ SIBJICHUS.

I/ICCJ'ICI[YIOTC}I MOJICKYJIAPHBIC MPOLCCChI B CUJIIBHO PA3PCIKCHHBIX TIa3ax. I/I3y11aeTc;I mnponecc
SJICKTPOOTKAYKH --- IMOITIOMCHUS YaCTUIl I'a3a aHOJAOM B PE3YJIbTATC MOHU3AUN 3JICKTPOHHBIM
yaapowMm. I/I3Mep$ICTC$I AAaBJICHUC HACBIIMICHHBIX ITApOB TYTOIUIABKUX MCETAJIJIOB IO H3MCHCHUIO
JAaBJICHUS IIPpU HArp€BE TOKOM 06pa3ua B BaKyyM¢C.

21. 3amura pabot

[IpoBepsieTcst 3HaHWE CTYAEHTaMH OCHOB OOpaOOTKM pPE3yJbTaTOB SKCIEPUMEHTOB. 3alinTa
pador.

22. Onpenenenne CP/CV razos.

N3mepsieTcs nokazatenb aguadbarsl merogamu Kiemana-JlesopMa U akyCTHUECKOIO PE30HAHCA.
Boluncnsiercss 3Hau€HHWE CKOPOCTH 3BYyKa. V3MepsitoTcs mapameTpbl U UX 3aBHCHUMOCTH OT
TEeMIIepaTyphl AJi1 BO3AyXa U YIJIEKUCIIOTO rasa.

23. ®a3oBble NEPEXOBI.

C mnomompl PTYTHOTO MaHOMETpa H TEPMOCTAaTa H3MEPSETCS 3aBUCHUMOCTh JaBJICHUS
HACBIIICHHBIX TApPOB OT TeMIEpaTyphl g BOABl U cnupTta. [lo mogydueHHOW 3aBUCHUMOCTH
BBIYHCIISIETCS TETUIOTA TAPOOOPa30BaHUS COOTBETCTBYIOIINX JKUIKOCTEH.

24. 3ammura pabot



[IpoBepsieTcsi 3HaHME CTYICHTAMH OCHOB OOpaOOTKH pe3yJbTaTOB AIKCIICPUMEHTOB. 3aIlInTa
pador.

25. PeanpHble Ta3bl.

Uccnenyercsa agpdext Jxoyns—Tomcona npocaunBanus ra3a 4epe3 MopUCTyIO eperopoaKy Ass
JIJEKUCIOro rasza. Pa3HOCTh Temmeparyp u3MepsieTcs TepMomnapoil.  Berawmcnstorcs
koaddurmenter JHxoyns—ToMcona u mapamerpsl ra3a Ban-nep-Baanbsca. Ilo m3mepeHHBIM
napaMerpaM IpPOU3BOJUTCS OLIEHKA KPUTHYECKHUX [apaMeTpoB ra3a U TeMIIepaTypbl HHBEPCHU

ahdexra.

26. [loBepXxHOCTHOE HATSKEHUE.

Uzmepsiercs koG humeHT HOBEPXHOCTHOTO HATSHKEHUS Pa3IMUHbIX KUAKOCTEH (BOJIBI U CIUPTA)
B 3aBUCUMOCTH OT TeMIiepaTypsl MeToioM Pebunaepa. Onpezensercs noyiHas cBOOOIHAs SHEPTuUs
MOBEPXHOCTHU U TEIJIOTa 00Pa30BaHMsI €AUHUIIBI TOBEPXHOCTH.

27. TemnoeMKOCTb.

H3mepsieTcs TEMIOEMKOCTh TBEPBIX TE U TEIIOEMKOCTh ra30B MPU MOCTOSHHOM JIaBIICHUU IS
pa3IMYHBIX pacxoAoB. TeMiieparypa TBepJ0ro Telia U3MepSETCs 10 3aBUCUMOCTH CONIPOTUBIICHHUS
HarpeBaTess OT TeMIieparypsl. TeMiieparypa raza u3MepsieTcsi TepMOIapou.

28. 3amura padbot

[TpoBepsieTcst 3HAaHWE CTYACHTAMH OCHOB OOpa0OTKH pE3yabTaTOB SKCIEPUMEHTOB. 3alIUTa
pabor.

29. MaruutomeTp .AOGCOMIOTHBIN BOJIBTMETP. MoAenupoBaHUe AIEKTPUIECKUX MOJEH.

OrnpezenieHe TOPU3OHTAIIBHONW COCTABJISIONIEH MAarHUTHOTO TIOJIST 3€MJIM, M YCTaHOBJICHUE
KOJIMYCCTBCHHOI'O COOTHOIICHHA MCXKAY CAWHHULIAMU IBJICKTPUUYCCKOIO TOKAa W HAIPSIKCHUSA B
cucremax CH u CI'C. 3yuyeHue 51eKTpoCTaTUYECKUX MOJIEH MPSIMOYTOJIbHOTO Ka0est, TNIOCKOTO
KOHJICHCATOPAa, YETHIPEX 3apsSHKCHHBIX IUJIMHIPOB HA AIIEKTPONPOBOTHON Oymare.

30. CHCKTpBI QJICKTPUYCCKUX CUTHAJIOB. Boanogoz. Cunres DJICKTPUYCCKUX CUTHAJIOB.

W3yueHne CHEeKTpaJbHOIO COCTaB MEPHOAMYECKUX dJIEKTPUUYECKUX CHUTHaloB. M3ydeHue
BO3MOXXHOCTH CHHTE3MPOBAHUS MEPUOTUYECKUX JIEKTPUUYECKHX CUTHAJIOB MPH OTPaHUYEHHOM
HaOOpe CHEeKTpaJbHBIX KOMIOHEHT. (O3HaKOMJIIEHHE C OCOOEHHOCTSMU pacHpOCTpaHEHUs
SJICKTPOMAaroHuTHLIX BOJIH B BOJIHOBO/JEC, annapaTypOI‘/'I H MCETOJaMH H3MCPCHUA OCHOBHBIX
XapaKTEPUCTHK MPOTEKAIOIINX TPH STOM IPOIIECCOB.

31. MarnetpoH (1 ¢poxycupoBka). 3akoH TpEX BTOpbIX. ONbIT MUIITHKEHA.

Omnpenenenne OTHOMICHUS 3apsijia IEKTPOHA K €r0 Macce METOJJOM MarHUTHOW (POKYCHPOBKH U
MeToioM MarHeTpoHa. OmpesereHne yaelbHOTO 3apsa dJCKTPOHAa Ha OCHOBE 3aKOHA «TPEX
BTOPBIX» Il BAKYYMHOTO IH0/1a. VI3MepeHune 2IIeMeHTapHOT O 3apsijia METOJOM MAaCIISTHBIX KaIlelb
10 WX JBIDKEHHUIO B BO3AyXE MO JEHCTBUEM CHJIBI TSHKECTH M BEPTHKAIBLHOTO JIEKTPUIECKOTO
TOJISL.



32. CnBur (a3 B 1ienu nepeMeHHoro Toka. Pesonanc HanpshkeHuil.Pesonanc TokoB.

I/I3yquI/Ie BJIMAHHA AKTUBHOT'O COIMPOTHUBJICHUSA, MHAYKTUBHOCTHU U €MKOCTH Ha CJBUT (1)8,3 MCKIY
TOKOM M HaIIPsXXCHUEM B LECIIH IICPEMCHHOI'O TOKA. HCCJ’IC,I[OBaHI/Ie PE30HaHCOB HaprI)KCHI/Iﬁ u
TOKOB B IIOCJI€AOBATCIIBHOM H B IIapaJlICIIbHOM KoJie0aTeIbHOM KOHTYpax ¢ H3MEHSIEMOH
éMKOCTBI-O, IMOJIY4YCHHE aMIUIMTYJHO-4aCTOTHBIX U (1)a3OBO-LIaCTOTHBIX XapaKTCPUCTHK,
OonpeaAcICHUE OCHOBHEBIX ITIapaMETPOB KOHTYPOB.

33. DddexT Xoma B moaynpoBogHukax . Iddext Xomra B MeTauiax. MarHeToconpoTHUBICHUE
MOJIYTIPOBOTHUKOB.

Uccnenosanue 3aucumoctu IJC Xosuia oT BeIMUMHBI MArHUTHOTO 11OJISI ITPU PA3IMYHbIX TOKaxX
yepe3 oOpasel s OlpeAeaeHUs] KOHCTaHThl Xoiuia. Mi3MepeHnue noaBMXKHOCTH U KOHLEHTpaLuu
HOCHUTEJIEH 3apsiaa B MOJYNPOBOAHUKAX U MeTaulax. M3MepeHne 3aBUCMMOCTH CONPOTUBIICHUS
MOJIYIIPOBOTHIUKOBBIX 00PA3I0B Pa3NIUIHOM (YOPMBI OT MHIYKIIMH MAarHUTHOTO TIOJIS.

34. CBobonnbie konebanus . BeiHykneHHble konebanus . J{po6oBoit mym . Koned. KoHTYp ¢
HEJIMHEHHON EMKOCTBIO.

HCCHGI{OB&HI/IC CBO6OIIHI>IX U BBIHYXXICHHBIX KoJieOaHHi B SJICKTPUYICCKOM KoJIcOaTeIIEHOM
KOHTYPC. I/IBMepeHI/IC 3apsaa 3JICKTpPOHaA I10 ,Z[pO6OBOMy mymy. HSy‘lCHI/IC PE30HaHCHBIX CBOMCTB
HEJIMHEHHOTO K0JIe0aTeIhbHOI0 KOHTYpa.

35. na- u napamarueTuku. /lua- u mapamaraetuku. /na- u mapamaraetuku. Ckua-opQexr.

H3mepeHne MarHUTHONW BOCIPHUMUMYMBOCTH [Ua- W TapaMarHUTHOTO o0pasnoB. M3yuenue
TEMIEPAaTypHOH 3aBUCHMOCTH MAarHUTHOW BOCHPUMMYHBOCTU (peppoOMarHeTvKa BBIIIE TOYKH
Kropu. HccnenoBanue NpOHUKHOBEHUS MEPEMEHHOTO MArHUTHOTO MOJS B MEIAHBIM MOJBIN
UTHHIP.

36. bannmucTryecknii ralbBaHOMETD.

W3zyuenue paboThI BBICOKOYYBCTBUTEIILHOTO 3epPKaJIbHOTO rajJbBaHOMETpa
Mal"HHTO:)J'IeKTpH‘-ICCKOﬁ CHUCTCMBbI B PCKUMaAX U3MEPCHHUA MMOCTOAHHOI'O TOKA U 3JICKTPHUYCCKOTO
3apsia.

37. PenakcaunoHHbIN TeHeparop. Tueromuil pa3psasn . BelcokouacTOTHBIHN pa3psa.

HccnenoBanue penakcallMOHHOTO I'eHepaTropa Ha CTaOMIUTpoHe. M3ydeHue BOJIbT-aMIEpHOU
XapaKTepUCTUKHM  HOPMAJIbHOTO  TJEIOIIero  paspsiaa.  V3yueHue  CBOWCTB  IUIa3Mbl
BBICOKOYAaCTOTHOT'O ra30BOT0 pa3psijia B BO3LyX€ METOJJOM 30HOBBIX XapaKTEPUCTHK.



38. Iletnsa rucrepesuca (auHamudeckuii meton) .Iletns rucrepesmca (CTaTUYECKUA METON).
ITapameTpoH./[BoiiHOE sIpMO.

N3yueHne nereib rucTepe3nca pa3inyHbX (PeppOMarHuTHBIX MaTePHAIOB B IEPEMEHHBIX MOJISX.
W3mepenne HayambHOW KPUBOW HaMarHWMYMBaHHUA (DEPPOMArHETUKOB M IPENEIbHOW MeTIIN
rucrepesuca Juis oO0pa3loB TOPOUAAIbHON (OPMBI, U3TOTOBICHHBIX W3 UUCTOIO Xeje3a WU
ctanu. M3ydyenune napaMmeTpuyeckux KojaeOaHuil B 2JIEKTPUUECKON LETIH.

39. 3amura pador

OO0OpaboTka TMONYYEHHBIX SKCIEPUMEHTAIBHBIX JaHHBIX. AHaIW3 MPUYMH, MNPUBOASAIIUX K
omuOKaM H3MEPEHHUs, U pacyeT TMOrPEeUIHOCTeH HW3MEpEeHUsi HUCCIeyeMblX BEJIHYMH.
[IpencraBinenue mnpojenaHHoO pabOThl B BUAE HAYYHOrOo OTYeTa. 3alluTa MOJYyYEHHBIX
pe3ynbraToB. OOCyXKIeHHE BOIIPOca IO BHIOODY.

40. Kompia Herotrona. Matepdepomerp XKamena. Matepdepomerp Penes.

HuTepdepeHiMoHHOe U3MEpPeHHe KPHUBHM3HBI CTEKISHHOM IMOBEPXHOCTH C IOMOIIBIO KOJIEI
Herorona. MHTEpdepeHIMOHHbIE M3MEpEHHs TOKa3aTesiell MPEIOMIICHUS Ta30B C MOMOIIBIO
uHtepdepomerpos Kamena u Penes.

41. LlenTpupoBaHHbIC ONITUYECKUE CHCTEMBI. MonenupoBaHue ONITUYECKUX
npudopoB.Pedppakromerp A6Oe.

W3ydeHne MeTo10B onpezeseHus: (GOKYCHBIX paCCTOSHUN JIMH3 U CIOKHBIX ONTUYECKUX CHCTEM.
OrnpezenieHne XapakKTEPUCTUK ONTUYECKON CHUCTEMBbI, COCTABJICHHON U3 TOHKUX JIMH3. M3yuenue
cepuueckoil 1 XxpoMmarudyeckoil abeppanuil. syuenue mozeneit 3putenbHbIX Tpyo Kemepa u
["anunes u moaenu Mukpockomna. M3mepenue nokasarenei mpesomiieHus TBEPIbIX U KUIKUX TEJ
B MOHOXPOMAaTHYECKOM CBETE C OMOIIbI0 pedpakTomerpa AOOeE.

42. U3yudeHue nasepa.

W3yueHre OCHOBHBIX MPHHLUIOB pabOThl TelUH-HEOHOBOTO Jia3epa, CBOMCTB JIa3epHOIO
U3JIY4YEeHUsl U U3MEpPEeHHEe YCUIIEHUS JlazepHoil TpyOku. VccrienoBaHue COCTOSIHUS MOJSPU3ALUT
U3Iy4YeHus ja3epa Ha uccienyemoil TpyOke. HabGmromeHune MOIOBOH CTPYKTYpBI JIa3epHOTO
U3ITy4EHUS.

43. ludpakuus cera.

HccnenoBanue siBineHus audpaxuuu Ppenens u Opaynrodepa Ha menu. VM3ydeHue BIUSHUS
TUQPaKIUU Ha Pa3peIaonlylo ClIOCOOHOCTh ONTHYECKUX HHCTPYMEHTOB.

44. lonspuzauus.



O3HakOMIICHME C METOJaMH IIOJNyYEHHUS M aHajau3a IOJIIPU30BaHHOro csera. OnpexneneHue
mokaszaresnsi TIpeJoMiIeHust S00HHTAa uepe3 yroia bprocrepa. McciemoBanue xapakrepa
HOJSpU3alUU CBeTa B IPEJIOMIEHHOM M OTPak€HHOM OT cCTombl Jaydax. MccienoBaHue
UHTEepEpEHIINH TOISPU30BAaHHBIX Jydel. OmnpeneneHue HarpaBieHHs BpAIIEHUS CBETOBOTO
BEKTOPA B AJUIMITUYECKH MOJISIPU30BAHHON BOJIHE.

45. Unrepdepennns Bomn CBY.

N3yuenne uHTEpPEPEHIIMH DIIEKTPOMArHUTHBIX BOJH MWJUIMMETPOBOTO JHara3oHa C
IPUMEHEHHUEM JIBYX ONITUYECKUX MHTEPPEPEHIIMOHHBIX CXeM. DKCIIEPUMEHTAILHOE ONpeIeICHIE
JJIMHBI BOJIHBI HM3JIYYCHHA W IMOKAa3aTClid IMPCIOMJICHUA JUIJICKTPUKA. SKCHepI/IMeHTaJIBHaSI
IIpoBEpKa 3akoHa Maitoca.

46. ludpakuoHHbIE PEIIETKU (TOHUOMETD).

3HAKOMCTBO ¢ pabOTON U HACTPOHKON TOHHOMETPA U OTPeIeNIeHNE CIEKTPAILHBIX XapaKTEPUCTHK
aMIUTMTYAHOH peméTku. VMccnenoBanue criekTpa pTyTHOU aMiibl. OnpeeneHne CeKTpaaIbHbIX
XapakTepUCTUK (Pa3oBoil pemeTku (dIIenerra).

47. JIBoitHOE JTy4enpeIoMIICHHE.

I/I3y‘IeHI/IC 3aBUCUMOCTH I1OKA3aTCJIA IIPCIIOMIICHUA HEOOBIKHOBEHHOM BOJHEI OT HaIlpaBJICHUSA B
JABOAKOIIPCIIOMJIAIOIIEM KPHUCTAJLIIC. OnpeﬂeneHI/Ie IJIaBHBIX ITOKa3zaTeseH IpCIIOMJICHUA B
KpucTaJlIC.

48. ludpakuus Ha yIbTPa3BYKOBBIX BOJIHAX.

W3ydyeHrne Audpakiuy cBeTa Ha CHUHYCOMAAIBHOM aKyCTHYECKOW peIETKe W HaOJoJIeHue
($a30Boii pEMIETKH METOI0M TEMHOTO TIOJIS.

49. Pazper. cnocoOHOCTh MUKpOCcKoTa (Metoa AGGe).

Omnpenenenne AUQPPaKIMOHHOTO Mpesesa pa3pelieHns o0beKTUBa MUKpPOCKoIa MeTooM A6oe.
Omnpenenenne mepuofa pPEmETOK MO UX MPOCTPAHCTBEHHOMY CIIEKTPY, MO H300pa)keHUIO,
YBEIMYCHHOMY C TIOMOIIBIO MOJEJIN MHKPOCKONA, a TakXke, IO OLEHKE pa3pelnaromeil
crocobHocTH MUKpockona. [IpocTpancTBeHHast pUIbTpalys U MyJbTUIUTMIIMPOBAHHUE.

50. 3amuTa pabor.

OO0OpaboTKa TMOJYYCHHBIX JKCIEPUMEHTAIBHBIX JAHHBIX. AHAJIW3 MPUYUH, TPUBOAAIINX K
OmMOKaM M3MEpPEeHHs, W pacyeT MOTPEHIHOCTeH M3MEPEHHS HCCIICAYyEMBIX BEJINYHH.
[IpencraBieHue mnpojenaHHONW paOOThl B BUAE HAYYHOTO OTYETa. 3alUTa TOJYYCHHBIX
pe3yibTartoB. OOCYXIEHHE BOTIPOCA 10 BBIOOPY.



51. Dddexr [Tokkemnnca.

HccnenoBanne wHTEp(EpEHIMM pPACCESHHOTO CBETa, MPOUIENero Kpucraul HaOmoaeHnue
U3MEHCHHS XapaKTepa MOJIIPU3alMy CBETA MTPHU HAJIOKEHUH HA KPUCTAILT SJIEKTPHUUECKOTO OIS,

52. 3amura pabor.

[IpoBepsieTcsi 3HaHUE CTYJEHTAaMU OCHOB OOpaOOTKH pPE3YNbTAaTOB HSKCIICPUMEHTOB. 3alllUTa
pabor.

53. Dddextr Mecbayspa. McciaenoBanue pe30HAHCHOTO MOTJIONIECHUS Y KBAaHTOB.

C IIoMompr0 METOJA JOINNICPOBCKOI'0 CABUI'a B Mecc6ay3p013c1<0171 JJMHUHN IIOIIOIICHUA
HUCCICAYCTCA PC30HAHCHOC MOITIOMCHUC -KBAHTOB, UCITYCKACMBIX AApaMU OJIOBA. OHpGI[eJIHeTCSI
IMMOJIOKCHHUEC MAKCUMYMa PE30HAHCHOT'O MOTJIOIICHM A, €TI0 BEJIMYMHA, 4 TAKIKC SKCIICPUMCHTAJIbHAA
mrpruHa JIMHUH.

54. UccnenoBanue 3pdexra KomnroHa.

C MNOMOIIbIKO CHUHTUWUIALIUMOHHOI'O CIICKTPOMETPAa HCCICAYCTCA 3HepreTI/IquKHﬁ CIICKTP -
KBAaHTOB, PpaCCCIHHBLIX Ha l"IJ_Ipa(I)I/ITe. ONpCACIIICTCA OHEPIUA pPAaCCCAIHHBIX -KBAHTOB B
3aBUCUMOCTH OT YyIJla paCCCiAHUA, a TAKIKC SHECPrud IOKOs YaCTHLl, Ha KOTOPBIX HPOUCXOOAUT
KOMIITOHOBCKOC paCCCsAHUC.

55. MarauTHbBI MOMEHT JIeTKUX siiep /SIMP/.

MeTo0M s/1IepHOTO MAarHUTHOTO pe3oHanca (SIMP) usmepstores g-hakTopsl IpOTOHA, AEUTPOHA
U sapa (propa U BBIYHCIAIOTCS WX MAarHUTHbIE MOMEHTHI. Pe3ynbTaTbhl CpaBHUBAIOTCA C
BBIUMCJICHHBIMU Ha OCHOBE KBAPKOBOW MOJIENIN aIpPOHOB M OTHOYACTUYHON 000JI0UEUHON MOEH

anep.

56. CiekTpoMeTpus Y — U3JIy4EHUs C IOMOIIbIO CUMHTUILIALIMOHHOIO criekTpomeTpa. M3mepenne
abCcoOTHON aKTUBHOCTH Mpenapara Co METOZ0M Y — Y COBMAJCHUH.

Metonom - coBmajieHuN u3MepsieTcss adcotoTHas akTuBHOCTH mpenapata Co. Ilocnme 3toro
OTIPEIETISIETCSl YHEPTUS ~-KBAHTOB HEM3BECTHOTO PaIMOAKTUBHOTO Mperapara.

57. Onpez[eneHI/Ie OHCPIUM O 9aCTHUIl 110 BEJIMYNHEC UX npo6era B BO3YXC.

I/I3MepHeTCH npo6er -4acTull B BO3AYyXC IABYMS criocobamu: ¢ IMOMOIIBIO TOPHCBOTO CUCTUUKA
Feﬁrepa U CHUHTHIUIAIMOHHOTO cueT4yrKa. I1o IMMOJITYYCHHBIM BCIIMUMHAM ONPEACITIACTCA SHEPIrUsd
HacCTHII.

58. H3MCpCHI/IC BPpEMCHHU JKM3HHM MIOOHOB Ha OCHOBAHHU YIJIOBOTO PACHIPCACICHUA
HMHTCHCHUBHOCTH KOCMHNYCCKUX J'Iy‘leﬁ.

C IMOMOIIBIO TCJIECKOIIA U3 IBYX CUUHTUIIIIATOPOB U3MEPACTCA YITIOBOC PACIIPECACICHUEC JKECTKOM
KOMITOHCHTBI KOCMHWYECKOT'O M3JIYUCHUA. Ha ocnose MOJIYUYCHHBIX OAaHHBIX OLICHUBACTCS BPEMS
KHU3HU MIOOHA.

59. CI_II/IHTI/IJ'IJ'IHL[I/IOHHHﬁ CUCTYHUK IJId ACTCKTUPOBAHHUA KOCMHUYCCKOI'0 U3JTyYCHHA.



H3mepsieTcst 3aBUCUMOCTD BEPOSITHOCTH 00pa30BaHus JIUBHEH BTOPUUHBIX 3apsKEHHBIX YacTHUIL B
CBUHIIE OT JYOWHBI ypoBHS HabOmoneHus (KackamHas kpuBas). [lo pe3ymbTaTam OIEHUBAETCS
CpeHsIsl SHEPTHUsl YaCTHI] B JIMBHE.

60. OOcyxaeH1e TEOPETUYECKUX BOIIPOCOB M0 IPEABITYIIUM TEMAM.

HpOBepHeTCH 3HaHHUC CTYACHTaMHU OCHOB O6pa6OTKI/I PE3YIbTATOB JSKCICPUMCHTOB, METOJ0B
peructpaiu 4acTull U KOHCTPYKHI/Iﬁ (bOTOYMHO)KHTeHeﬁ. ITocne 3TOro mM3yMararoTCsi OCHOBHEIC
MOACIN BSaHMOﬂeﬁCTBHH H3JTy4CHHUs C BCIICCTBOM U 3JIEMCHTEHI (l)I/ISI/IKI/I BBICOKHX IUIOTHOCTEH
OHCPIUH.

61. M3yueHue 3aKOHOB TEIJIOBOTO U3IyYEHMUSL.

OnTuyeckuM TUPOMETPOM C HCYE3aloleld HHUTHIO W TEPMONApOd HCCIASAYeTCS H3IydeHHue
HaKaJICHHBIX TeJI. B Monmenu aOCOMIOTHO YEpPHOTO Tejla BBIYUCISIOTCS 3HAYEHUS MOCTOSTHHBIX
[Tnanka u Ctedana-bonabpimana.

62. dotorPexr.

Hccnenyercsa 3aBUCUMOCTh (POTOTOKA OT BEIUYHMHBI 33/IEP>KUBAIOIIETO MOTEHI[UANA U YaCTOThI
najaroiero u3nydeHus. [lo pesynpraTam BeIYHCISICTCS 3HaUeHUE TOCTOSsHHOM [1nanka.

63. AToMm Bojopoa.

I/ICCJIGIIYIOTCFI 3aKOHOMCPHOCTH B OIITHYCCKOM CIICKTPE aroMa BOJ0pOAa. Ilo pe3yiabTaTaM
BBIYHMCIIAKOTCA IIOCTOsSHHAasA PI/II[6€pFa A1 ABYX M30TOIIOB, HMX IIOTCHLHUAJIblI HOHU3AlUU,
HN30TOIIMYCCKHUEC CABUTH JIMHHM.

64. O¢ddexr Pamzayspa.

Hccenenyercs 3HepreTudeckas 3aBUCHMOCTb BEPOATHOCTH PACCESHUSI MEUICHHBIX DJIEKTPOHOB
aTomMamMu KceHoHa. Ilo pe3ynpraraM M3MEpEeHMH OLICHMBAETCS pa3Mep BHEIIHEH 3JIEKTPOHHOMU
000JI04YKH aToma.

65. Usmepenne koddduumenta ocnabieHus MOTOKA Y-Tyde B BELIECTBE U OIpENEIEHUuEe HMX
sHepruu. Pabora no paauonoHHoi 0e30MacHOCTH.

C NMOMOIIBIO CHUHTHIUIAUOHHOI'O CUCTUHNKA U3MEPAIOTCA JINHENHbBIE KOS(l)(l)I/IL[I/IeHTH ocna0JIeHus
IIOTOKa —queﬁ B CBHHIIC, XKCJIC3C U AJIIOMUHHUH. IIo pe3yibTaTaM OMPEACIISACTCA SHEPI'UA ~-KBAHTOB.

66. MccrnenoBanne 3HEPreTUYECKOT0 CIEKTPA ~4aCTHIL ¥ OTIpeieNIeHUEe UX MUHUMAaJIbHOM SHEPTUH.

C noMOIIbI0 MAarHUTHOIO CIIEKTPOMETPA MCCIEAYETCS DHEPreTUYECKHM CHEKTP -4acTULl MpHU
pacniane sjep uesus. KamuOpoBka crekTpomeTpa OCYIIECTBISIETCS MO SHEPIHU AIIEKTPOHOB
BHYTPEHHEN KOHBEPCHUU.

67. OnbiT ®panka-Iepia.

Metoaom SJICKTPOHHOT'O BO36y>KI[CHI/I}I HU3MCPACTCA OHCPrus HICPBOTO YPOBHSA aToMa TI'CIIAs.
CpaBHI/IBaIOTCSI PE3YIbTAThI, IIOJTYYCHHBIC B JTUHAMHUYCCKOM U CTATUYCCKOM PCIKUMAX.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Oo0mas ¢pusnka: MexaHuKa

Heab AMCHUNIMHBI:

- UI3YUCHHUC CTYJCHTAMU OCHOBHBIX 3aKOHOB KJIaCCHUYECKOM U peﬂﬂTHBHCTCKOﬁ MCXAaHHUKHU.

3agauu AMCUUIIINHBIL:
- 3HAKOMCTBO C 0a30BBIMU 3KCIICPUMEHTAIBHBIMU (PAKTaMH B 00JIACTH MEXaHUICCKUX SIBIICHUH;
- YCBOGHHE OCHOBHBIX KOHIIEMIIUH, UCIIOJIb3YEMBIX JIs OMMMCAHUS MEXaHUUYECKUX SIBJICHUN;

- OBJIQJICHUE NPOCTECUIIMMH MaTEMaTHUYECKUMHA METOJAMH, MO3BOJISIONIMMU pellaTh 3ajadu
MCXaHUKHU;

- pellieHue 3a1a4, OXBaThIBAIOIINX OCHOBHBIE MTPHIIOKEHNUS MEXaHUKH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 10 JUCHUILINHE (MOIYJIIO)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPAJIKH BEJIUYMH, XapaKTEPHbIE IS Pa3JINYHBIX MEXaHUUECKUX SIBJICHUI;
- OCHOBHBIE 3aKOHBI KJIACCHYECKON U PEISITUBUCTKON MEXAHUKH;

- IPUHLIUII OTHOCUTENBHOCTH [ anuies 1 NpuHIUI OTHOCUTEIbHOCTH DHWHIITEHHA;

- 3aKOHBI COXPAaHEHUS YIHEPTHH, UMITYJIbCA U MOMEHTA UMITYJIbCa;

- 3aKOH BCEMUPHOTO TATOTEHUs U 3aKoHbI Kerepa;

- OCHOBBI IMHAMUKH BpaIlleHUs a0COIIOTHO TBEPAOTO TENa;

- OCHOBBI TEOPHH CBOOOHBIX, 3aTYXAIOIINX U BBIHYKJICHHBIX KOJICOaHMIA;

- IPUHLIMIIBI OTIUCAHUS MEXAHUYECKUX SIBJIIEHUN B HEMHEPLUAIBHBIX CUCTEMAX OTCUETA;
- OCHOBBI OIMCAHUS ABW)KEHUS UACAIBHON U BA3KOM KUIKOCTH;

- OCHOBBI OITMCAaHUSI YIPYTUX CBOMCTB MaTE€PHAJIOB.

yMeTh:



- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO IMPH MOACIHUPOBAHUU PEAThHBIX (DU3UIECKUX
CUTYaLHi1;

- ACJIaTh NPAaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINE N3YIaEMOC SABJICHUC,
- IPOU3BOAUTH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JleNiaTh Ka4yeCTBEHHBIC BBIBOJBI IMPH TEPEX0/e K MPEICIbHBIM YCIOBHSIM B H3y4aeMbIX
npoOsemax;

- 00ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 3a/1a4ax (PU3HUECKOE COACPKAHHE.

BJIAJ1ETh:

- METOZaMH pelleHus GU3NYECKUX 3a]lad 0 MEXaHUKeE;

- HaBBIKAMU CaMOCTOSITeNIbHON paboThl B 6ubinoreke u MHTepHere;
- HaBBIKAMHU OCBOCHHUS 00JIBIIOT0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTaHOBKHU K MOJCIIUPOBAHUA (bHSH‘leCKHX 3aaa4.

TeMbl U pa3jeiibl Kypca:
1. lunamuka BpalieHusi abCOIOTHO TBEPAOTO Tea.

OcHOBHOE ypaBHEHHME AMHAMUKH BpallleHus aOCOJIIOTHO TBEPAOIO Teja BOKPYT HEMOABUKHON
ocu. MomenT unepuuu. Teopema Ll teiinepa. Kunernueckast sHeprust abCot0THO TBEPAOTO Tea,
BPAILAIOLIEr0Cs BOKPYT HEMOABUKHON OCH.

CooTHo1IEHNE MEKy MOMEHTaMU MHEPLUU OTHOCHUTEIBHO TPEX B3aUMHO NEPHIEHIUKYIIIPHBIX
ocei. MOMEHT MHEpUHUH OTHOCUTEIBHO TOYKH. COOTHOLIEHHE MEXIAY MOMEHTaMU WHEPLHU
IIOCKOW (pUTypbl. MOMEHTBI MHEPLIUU MPOCTEHIINX TEII.

JluHaMuKa MI0CKOTO JBMKEHUS a0COTIOTHO TBEPI0TO Tena. Kunernueckasi sHEPTUst IPH TUIOCKOM
newkeHnn. CKaThIBaHWE TEJ BpaIeHUs C HAKIOHHOW TuiockocTu. [mpockom. Ilpereccus
TUPOCKOIIA oA )IGI\/'ICTBI/IGM CHUJIBI TAXKECTH.

2. MexaHuKa MaTepralbHOM TOUKH.

Cucrema otcuéra. Panmyc-BexkTop dwactuubl. JlekapToBa, HLMIMHApUYECKass U cdepuyeckas
cuctembl KoopAauHaT. OCHOBHBIE MOHATHS KUHEMAaTHKU MaTepualbHOW TOUYKH: NEepeMeIleHue,
MT'HOBEHHAasi CKOPOCTh U yckopeHue. CpeTHui BEKTOp U CPETHUN MOJYIb CKOPOCTH.

Omnucanye IMJIOCKOTO JABHOKCHHA B HOHHpHOﬁ CUCTCMC KOOpAUHAT. I[yrosaﬂ KOOpAuHara.
Paznoxenue YCKOPCHUA HA TAHTCHIIUAJIIbHYIO 1 HOPMAJIBHYIO COCTABJISIFOIIHC.

KunemaTuka BpatieHus aOCOIOTHO TBEPIOTO TeJla BOKPYT HEMOABUKHOW OCH. YTIIOBast CKOPOCTh
U yriioBoe yckopeHue. CBsi3b yIIIOBbIX U IMHEHHBIX BenuduH. [1nockoe nBrkeHne TBEPAOro tena



KaK CyMMa IOCTYNaTeJIbHOIO0 U BpalllaTebHOro JBHXEeHHH. CBelleHHe IUIOCKOIO JIBUXKEHHUS K
BpallleHH0. MrHOBeHHas ochb BpaleHus. ClI0KeHUe YIIIOBbIX CKOPOCTEH.

3aKOH CJIOXKEHUs CKOpocTe u yckopeHui. 3akoHbl Hprotona. I[IpeoOpazoBanus [anwes.
[IpuHimn otHocuTenbHOCTH ['anmuiesd. MMIynbC yacTUIbl U 3aKOH €ro u3MeHeHus. MMmynbc
CUJIbI. 3aKOH COXPAHEHUSI UMITYJIbCa.

Pabota u MOIIHOCTb CHJIBI. Kunernueckas OHCPrusA 4YaCTulbl H 3aKOH e€ H3MEHEHHS.
KOHCGpBaTI/IBHBIe N HCKOHCCPBATUBHBIC CHIIBI, IMOTCHLIUAJIBHOC IIOJC CHJI, IIOTCHLOHUaJIbHAA
OHCPIHUs. Ilomxas OHEpIusa 4YaCTullbl B IOTCHHOMUAJIBHOM IIOJIE M 3aKOH e€ m3MeHeHHs. 3aKOH
COXpPaHCHUA SHCPIUH.

HOTGHLII/IaJIBHaSI OHCPIrusd 4aCTHUILbI B LICHTPAJIBLHOM II0JIC. HpI/IMeHeHI/Ie K I'paBUTAIUOHHOMY U
KYJIOHOBCKOMY IIOJISIM, K ITIOJIXO prerﬁ CHIJIBI. HOTGHL{I/IaJIBHaH SHEPTHA 4aCTUIBI B ITOJIC CHJIbL
TAXKCCTH. Onpez[eneHI/Ie CWJIbI 110 BUY HOTeHHHaHBHOﬁ OHCPI'uu.

3. MexaHuKa cucTeMbl YacTUll. 3aja4a JBYX Tell.

I_[eHTp MacCC CUCTEMbI 4aCTHII. ypaBHeHI/Ie JABHXXCHHA LICHTPA MacCC. I/IMHYJ'ILC CHUCTCMbI 4aCTHII.
COXpaHeHI/IC HUMITYJIbCa SaMKHYTOﬁ cucrembl. Cucrema LHEHTpPa Macc.

JBr>KeHUE TOUKH C MEPEMEHHON Maccoil. YpaBHeHue Memepckoro. @opmyna [{1noakoBcKoro.

[TonHast MexaHWYeCcKas YHEPTUsl CUCTEMbl YACTHIl, 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTUu,
teopeMa Kénura

38.,[[21‘121 ABYX TCJI: BBIACIICHUEC NBHUXKXCHUSA LCHTPA MACC, YPABHCHHUC OTHOCUTCIIbHOI'O JABUIKCHUS,
HpI/IBeI[éHHaH Macca. Kunernueckas SHEPTHA U UMITYJIBChI HaCTHUL B CUCTEME LICHTPA MACC.

Kunemaruka OMHapHBIX YIpPYruX CTOJKHOBEeHUH. BekropHas auarpamma umiyiabcoB. CBs3b
YIJIOB paccesHus B CHCTEME LIEHTPa Macc U B JJabopaTopHoli cucteme. Heynpyrue cTOIIKHOBEHHUS.
ITopor peaknumu.

4. MomeHT uMItysibca. 3aKOH BCEMUPHOTO TAroTeHus. 3akoHbl Kemnepa.

MomMeHT HUMITYJIbCA 4YaCTUIbI U 3aKOH €TO U3BMCHCHU . MoMeHT CHITBL. 3aKOH COXpPaHCHUA MOMCHTA
HUMITYJIbCA. TeopeMa miomaaeii. MoMeHT HUMITYJIbCa CUCTEMBI YaCTUIl U 3dKOH €TO U3MCHCHUS.
CoxpaHeHHe MOMCHTa HMITYJIbCa 3aMKHYTOﬁ cucteMbl. CBS3b MOMEHTOB HUMITyJIbCa B
na6opaTopH0171 CUCTEMC U B CUCTEMC LICHTpa MacC. MomMeHT HMITYJIbCA B 3a/1a4€ IBYX TCII.

3akoH BcemupHoro tarorenus. Teopema ['aycca. Ilpumenenue reopemsl ["aycca i HaX0xIeHUS
rPABUTALMOHHOTO MOJIS IPOCTEUILINX CUCTEM.

3akonsl Kemuepa, napametpsl opOoUThL, iepuo]] oopaienus. Kocmuueckue ckopocTu.

5. HemnepuuaibHble CUCTEMBI OTCUETA.

Heunepunansubie cucrembl orcuéta. Cuibl MHEPIMU, BO3HUKAIONIME MPHU MOCTYHATEIbHOM
JIBUKEHUH U TIpH BpaieHuu. [loTeHnmnanpHas SHEprusi YacTHUIIBl B TIOJIE IEHTPOOESKHON CHIIBI
WHEpLIUU. 3aBUCHMOCTh Beca Tesa OT reorpadudeckoil mupoThl. OTKIIOHEHHE MAJA0IINX TEN OT
HamnpasieHus oteeca. Masatauk dyko.



6. CB0OOIHBIC, 3aTyXAIOMINE U BHIHYK/ICHHBIC KOJICOAHMS, BOJIHEI.

OpHOMEpHBIE TapMOHWYECKHE KOJIeOaHHs: YpaBHEHHE IBIKEHHS M €ro oOIiee pelieHHe,
HayalbHbIE YCIOBUSA. AMIUMTyAa, (asza, vactota W mnepuoa konebanuil. Ilepmon mainbix
KOJICOAaHWH MaTeMaTHYEeCKOTO MasiTHUKA M Tpy3a Ha NMpyxuHe. Maiibie koleObanus (pU3nuecKoro
MasTHHUKA: TEepHoja KoiebaHuil, mpuBeAEHHAs JJIMHA, IeHTp kadaHus. Teopema [roiirenca o
B3aMMHOCTH TOYKH I10/IBECA M LIEHTPA Ka4aHHUsL.

3aryxarolue OJHOMEpHbIE Koyle0aHHs B BA3KOW cpelle: ypaBHEHHME JIBHXKEHHS U ero obiuee
peleHye, HavyajabHble YCioBUsS. Jlorapugmuueckuil JEKpeMEHT 3aTyXaHus U J1OOpPOTHOCTb.
Arneproau4ecKoe ABUKEHHUE.

BrinyxeHHble KojeOaHUsI OJHOMEPHOTO TapMOHHYECKOTO OCHMIIISATOpA B BSI3KOH cpele Mo
JEICTBUEM CHUHYCOMJAJIbHOM BHEIIHEW CHUJIBl: ypaBHEHHUE IBW)KEHMSI M €ro oOlllee pelleHuE,
METO/ HeoNpeAeaEHHbIX KO3((UIMEHTOB, HAYaJIbHbIE YCIOBHA. Y CTAaHOBUBIIMECS KOjleOaHMs,
aMIUTUTYZAA U (a3a yCTAaHOBUBILUXCS KOJIE€OaHUH, pE30HAHC.

Omnwncanue BOJIHOBOTO JBHMIXXCHUA, BOJTHOBOC 4YHMCIIO, (1)a30Ba51 CKOpPOCTb, 6ery1uHe Hn CTOA4YHUC
BOJIHBI.

7. Cneunaanaﬂ TCOPHUA OTHOCUTCIIbHOCTH.

HpI/IHLII/IH OTHOCHUTCIIbHOCTHU 3I>'IHHITGI‘/JIH21, HC3aBUCUMOCTL CKOPOCTH CBE€Ta OT [ABUIKCHHA
ucrounuka. Cucrema orcuéra B CTO. [IpeoOpazoBanus Jlopenna. MHBapuaHTHOCTH HHTEpBaIA,
ki1accudukamuss uHTEepBanoB. CrenctBus npeoOpaszoBanuii JlopeHma: OTHOCHTENIBHOCTb
OJTHOBPEMEHHOCTH, COKpallleHHEe MacIITaboOB, 3aMeIJICHHE BPEMEHU. PEeNATHBUCTCKUHA 3aKOH
cioxeHus ckopocreil. [IpeoOpa3zoBanue HanpaBiIeHNUsT CKOPOCTH.

Umnynsc u sueprusa yactunbl B CTO. IIpeoOpazoBanus Jlopenua ans umMmysiabca U SHEPTUU.
O¢pdexr [domnepa. Cucrema nentpa Macc B CTO. IloporoBas sHeprust mpu HEyImpyrom
CTOJIKHOBEHUH JIBYX PEISATUBUCTCKUX YACTHLl. Y PaBHEHUE IBUKEHUS PEIATUBUCTCKON YaCTHIIBI.
JIBuKEeHME pESITUBUCTKON YacTHIBI B IIOCTOSHHOM OJHOPOJHOM MarHMTHOM IIOJIE; ABM)KEHHE
BJI0JIb CWJIOBBIX JIMHUH OCTOSIHHOTO OAHOPOJHOTO MIEKTPUYECKOTO TOJISL.

8. DIeMEHTHI MEXaHUKH CILIOIIHOM CpCabl.

Cxatue u pactsxkenue crepkHei. Koapouuuent Ilyaccona, 3akon I'yka, monyns HOwra.
BcecroponHee pacTspkeHMe W ckaThe. OHeprus ymnpyrou nedopmainuu. CkopocThb
pacnpocTpaHeHus IPOAOIbHBIX YIPYTUX Bo3MylleHul. [edopmariuu caBura 1 Kpy4eHus.

[Tone ckopocteit, TMHUK U TPYOKH Toka. MneanbHas xxuakocts. YpaBHenue bepuymiu. ®opmyna
Toppuuennu. TpyOka IIuro. Pacxomomep Bentypu. Bszkocts, cuna Bsizkoro tpenus, Qopmyna
Ilya3zeiins, yucio PeliHonbaca.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U PU3UKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Ob6mas ¢pusuka: onTukKa

Heab AMCHUNIMHBI:

- OCBOCHHUC CTYyACHTAaMU (1)I/I3I/IKI/I BOJHOBBIX SIBJICHUM W ONTUKH.

3agauu AMCUUIIINHBIL:

- 3HAaKOMCTBO C 0a30BBIMHU JKCHEPUMEHTAIBHBIMU (PaKTaMH B OOJACTH BOJIHOBBIX SIBICHUU U
OIITHKHU;

- YCBOGHHE OCHOBHBIX KOHUEIIIH, BBIABUHYTBIX JJIs1 OIMCAHUs BOJIHOBBIX SIBJICHMI;

- OBJIaJICHUE MaTEeMAaTUYECKUMHU METOJaMH, [T03BOJISIFOIIIMMHU PEILaTh BOJIHOBBIE YPABHEHUS;
- peleHne 3a1a4, 0XBaTHIBAIOIINX OCHOBHBIE MPHIIOKEHHS (PU3UKH BOJIH M ONTUKH.
IlepeyeHb MUIaHUPYEMBIX Pe3yJbTATOB 00YUYEHUS 1O JUCHHUILIMHE (MOYJII0)

B pe3ynbrare ocBOCHUS AUCIUIUIMHBI 00YJarONIUecs JOIKHBI

3HATh:

- YUCJICHHBIE MTOPSAJIKH BEJINYMH, XapaKTEPU3YIOIHUE ONTUYECKUE SBIICHMUS;

- OCHOBBI T€OMETPUYECKON ONTHKHU;

- senenus audpakuun Openens u Opaynrodepa;

- T paKIMOHHBIN MpeieN pa3pelieHns ONTHYECKUX U CIIEKTPaIbHBIX TPHUOOPOB;

- IOHATHE TPOCTPAHCTBEHHOW U BPEMEHHON KOTE€PEHTHOCTH;

- IpOCTpaHCTBEHHOE peoOpa3oBanue Dypbe B ONTHUKE;

- OCHOBHBIE MPUHIUIIBI rojorpaduu;

- KJIACCUYECKYIO TEOPHUIO TUCIIEPCUN;

- OHATHUSA (a30BOM U IPYIIIOBON CKOPOCTH;

- (hopmyiy A mokazatess MpeIoMIICHHSI BEIIECTBA B PEHTI€HOBCKOM JIMAINa30He CIEKTPa;

- 9JICMCHTAPHBIC OCHOBBI KPUCTAJIJIOOIITUKH.



yMeThb:

- abcTparupoBaTbCss OT  HECYIIECTBEHHOTO MpPH  MOJECIMPOBAHUHM PEATbHBIX (HU3NIECKUX
CUTyalui;

- ACJIaTh IPaBUJIBHBIC BBIBOABI U3 COIIOCTAaBJICHUA PE3YIBTATOB TCOPUHN U DKCIICPHUMEHTA,
- HAaXOJHUTb 6espa3MepHLIe napamMeTphbl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUYNHBI,

- JleNaTh KAueCTBCHHBIC BBIBOJBI NPU IEPEXoJie K TMPEACTbHBIM  YCIOBHSIM B H3Y4aeMBIX
npoOsemax;

- 00ecreunTh JOCTOBEPHOCTD M10JIy4aeMbIX PE3YJIbTATOB;

- BUICTh B TCXHHYCCKHX 3aJadax (1)I/I3I/I‘ICCKOG COACpKaHHUC.

BJIa/1€Th:
- METOJIaMU pelieHus: GU3NYECKUX 3a/1ad Mo dJIEKTPOJUHAMUKE;
- HaBBIKaMU CaMOCTOSITEIILHON pa0doThI B Taboparopun, onbaroreke u MaTepHeTe;

- HaBBIKAMHU OCBOEHHSI OOJILIIOr0 00beEMa I/IH(bOpMaI_II/II/I.

TeMbl U pa3jeiibl Kypca:
1. 'eomeTpuueckas OnTuka.

BosiHOBOE ypaBHEHME Kak cileACTBHE ypaBHEHMN MakcBemia. IInockue 3neKTpoOMarHUTHBIE
BOJIHBI. 3aKOHBI OTpaXkKeHUs U npenomienus. [Ipenomnenue ceera Ha chpepruyeckoil MOBEPXHOCTU
pazzena AByX audnekTpuueckux cpea. [lapakcuanbHoe npubnuxenue. ToHKas U TOJCTAst TMH3BI.
Onrtuueckre TMpuOOPHI: Jyma, TelecKor, MUKpockor. CBETOBOM MOTOK, CHJIa CBETA, SIPKOCTH,
CBETUMOCTbh, OCBEIIEHHOCTD.

2. Tonorpadusi.

BonHoBoe mosne kak cymneprno3uius INIOCKUX BOJH Pa3HbIX HaIlpaBIeHUN (IMPOCTPAHCTBEHHOE
¢bypre--paznoxenue). [IpocTpancTBeHHas 4acToTa, MPOCTPAHCTBEHHBIN criekTp. Judpakuus Ha
CUHYCOMJANbHBIX pemerkax. Teopuss AO0OGe (opMHpOBaHUS ONTUYECKOIO H300pa’keHus
(mpuHLIMN TBOWHON audpakiuun). SABnenune camopenpoaykiuuu. Metoasl HaOmoaeHusT (Ha30BBIX
CTPYKTyp: MeToA TEMHOro mojisi U Mmeroi ¢azoBoro koHtpacta. [IpeacraBnenue o ¢ypbe-
cnektpockonuu. [Ipunnumner romorpaduu. [Nomorpamma [aGopa. ['omorpamma ¢ HaKJIOHHBIM
OMOPHBIM My4yKoM. JleificTBUTENbHbIE U MHUMbIE H300pakeHus. Paspemiaromas crocoOHOCTh
rosiorpamM. [TousiTne 06 00BEMHBIX TOTOTpaMMax JleHHncroka.

3. dudpakuus @paynrodepa.

Kputepuit nogobust nudpakunoHHbx 3agad. BonHosoit napamerp u yucio @penens. Paznuuue
Mexny naudpakuuenn Ppenens u audpakumein DPpaynrodepa. ['paHunbl npuUMEHUMOCTH
reoMerpuueckoit ontuku. udpaxus Opaynrodepa Ha KpyrioM oTBepcTUH U Ha menu. [lone B
(dhoKamTbHOM TUIOCKOCTH JTUH3BI. J{ndpakIimoHHBINA TTpeIes pa3pelieHns TeIeCKOoa 1 MUKPOCKOTIIA.



4. Iudpaxus OpenHens.

[Mpunmun roiirenca—®penens. ['panuunbie ycnoust Kupxroda. dudpakumonnsie 3amaun ¢
oceBoil cummerpueil. Crniupanbs @penenst u 306l PpeHens. 3oHHbIE NIACTUHKU. JIMH3a Kak
mudpakunonnslii mpuodop. Audpakius Openens Ha menu. 3ous! Llycrepa. MaTerpansr @penes.
Cnupans KopHio.

5. NHTepdepentius BoH.

[Tnockue U chepuueckue MOHOXPOMAaTHYECKUE 3JIEKTPOMAarHUTHbHIC BOJIHBI.
KBa3suMOHOXpOMaTHYECKHME BOJHBI -- BOJIHOBBIE IMAakKeThbl. JlIMHA IPOCTPAHCTBEHHOMN
KOIFEPEHTHOCTU M BPEMsl KOTE€PEHTHOCTH KBAa3MMOHOXPOMATUYECKOW BOJHBI. COOTHOIIEHUE
HeonpeaenéuHocTei "yacrora-Bpems’. Ctatuctuyeckas npupoa "o0sryHoro" ceta. Jlasepsl kak
WUCTOYHUKN KOTEPEHTHOTO CBETOBOTO H3iMydeHus. [IpuHImI cymepno3uiuu u uHTepdepeHIus
BoJIH. MHTepdepeHInoHHbIe ONBITHl U cXeMbl. MHTepdepeHiss MOHOXpOMATUYECKUX BOJIH,
mMpuHa UHTep(epeHMOHHbIX Mosioc. MHTepdepeHnnss KBa3UMOHOXPOMATUYECKUX BOJIH:
BpPEMEHHAsI KOTEPEHTHOCTh U BUJIHOCTh MHTEP(EPEHIIMOHHBIX MMoJIoc. MakcuMasbHas pa3HOCTh
Xola B  MHTEePPEPEHLUUOHHBIX  OMBITAX C  KBa3UMOHOXPOMATUYECKUMHU  BOJHAMHU.
HuTtepdepeHIMOHHbIE SBICHUS [ BOJIH, HCIYCKAeMbIX NPOTSHKEHHBIMH HUCTOYHHKAMU:
MPOCTPAHCTBEHHAsT KOTEPEHTHOCTh M BHUJIHOCTh HHTEphEepeHUHOHHBIX Tmojoc. "lHupuna"
("paamnyc'") mpocTpaHCTBEHHONW KOI€pEHTHOCTH.

6. CriekTpanbHble IPUOOPBHI.

Hudpakuuonnas peuierka, uHTeppepomerp Dadpu—Ilepo, mnpuszma. XapaKTepUCTHKH
CIEKTPAIBHBIX MPUOOPOB: pa3pemiarolnas CrioCOOHOCTh, 00JacTh Auctiepcuu. JJudpakinoHHbIH
npeziesl pa3pelieHuss CIEKTPaIbHBIX NPHOOPOB. JMpakius pEHTTEHOBCKUX BOJH, YCIOBUE
bpoarra--Bynbda.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpagijiennoctb: CynepKoMIbIOTEPHOE MOIeJIMPOBAHME /IEPHBIX MPOLECCOB H
TEXHOJOIrui

Oo0mas ¢pusnka: TepMOAUHAMHUKA U MOJIEKYJIAPHAsA Pu3uKa

Heab AMCHUNIMHBI:

- TEPMOJMHAMUKA 1 MOJIEKYJIsIpHast (pru3HKay ABISETCS N3yYSHHE CTYIEHTaMH OCHOBHBIX 3aKOHOB
TEPMOJUHAMUKHU U MOJIEKYISIPHON (PU3HKHU.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH OKCIICPUMCHTAJIbHBIMU q)aKTaMI/I B 00J1aCTH TEIUIOBEIX U MOJICKYJIAPHO-
KHHECTHYCCKHUX ﬂBJICHHfI;

- YCBOCHUC OCHOBHBIX KOHH@HHHﬁ, HCIOJIb3YEMbIX IJI OINMMCAHUSA TCIJIOBBIX U MOJICKYJISIPHO-
KHHCTHYCCKHX HBHeHHﬁ;

- OBJIQJICHHE IIPOCTEUIIMMHM MAaTEMaTUYECKMMHM METOAAaMH, I03BOJIIOIIMMH peuarh 3aaadu
TEPMOJUHAMUKHU U MOJIEKYJISPHON (PU3HKHY;

- peleHHe 3aJad, OXBaThIBAIOIIMX OCHOBHbBIC NPUIOKCHUS TEPMOJUHAMUKU U MOJICKYJIAPHON
(hU3MKH.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YUaAIONTUECs JOIKHBI
3HATh:

- YHUCJICHHBIC TIOPAAKHW BCIWYWH, XAPAKTCPHBIC I Pa3JIUMYHBIX TCIIJIOBBIX W MOJICKYJISIPHO-
KHHETHYCCKHUX ﬂBJ'ICHHfI;

- OCHOBHBIE 3aKOHbI TEPMOJAUHAMHUKHI U MOJIEKYJISIPHOUN (DU3HKH;

- IEpBOE, BTOPOE U TPEThE Ha4ajla TEPMOIMHAMUKY;

- YpaBHEHHUs COCTOSIHUSA UACAIBHOIO raza u raza Ban-nep-Baanbca;

- OCHOBHBIE TEPMOJIMHAMUYECKHUE TOTEHINAIIBI,

- CTATUCTUYECKUH CMBICIT OHTPOIINH,

- pacnpenenenus Makcgeina u bosbimana;

- 3aKOH PaBHOMEPHOTO paclpeielIeHusl JHEPTUH 110 CTENEeHIM CBOOOIBI;

- (pusmveckyro CymHOCTh (a3z0BBIX MEPEXO0B EPBOTO U BTOPOTO POAa;



- 3aKOHOMEPHOCTH SBJICHUH nepeHoca (nuddy3nu, BA3KOCTH, TETUIONPOBOIHOCTH);

- 3aKOHBI OPOYHOBCKOTO JIBHYKEHUSI.

yMeTb:

- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO IPU MOJCIMPOBAHUU pEANTbHBIX (PHU3NUECKUX
CUTYalIHii;

- ACJIaTh IpaBUJIBHBIC BBIBOABI U3 COIMOCTABJIICHUA PE3YJIbTATOB TCOPHUHU U OKCIICPUMCHTA,
- HAaXOJHUTb 6espa3MepHLIe napamMeTphbl, OMPCACIIAOIINEC N3YIaCMOC SABJICHUC,
- IPONU3BOAUTE YUCIICHHBIC OLICHKU I10 IMOPAAKY BECIUWYNHBI,

- JCJaTb Ka4YCCTBCHHBLIC BBLIBOJALI IIpHU MEPCXOAC K IMPCACIbHBIM YCIOBHAM B H3Yy4YaCMbIX
npoOsemax;

- 00€ecIIeunTh AOCTOBCPHOCTD MOJIYHYaCMbIX PE3YJIbTATOB,

- BUACTh B TCXHUYCCKHUX 3aJadax (1)I/ISI/I‘ICCKO€ COACPIKAHUC.

BJIA/IETh:

- METOAAaMU pelIeHus: GU3NIECKUX 3a/1a4 [0 TEPMOJANHAMHKE U MOJICKYJISIPHOH (DU3HKE;
- HaBBIKAMHU CAMOCTOSITENIbHOW paboThl B Oubimoreke u MHTepHere;

- HaBBIKAMHU OCBOEHHUS 00J1b1IOr0 00beMa HH(POPMALIUY;

- KYJbTYPOH IOCTAHOBKU U MOJEJIUPOBAHUS PU3NUECKUX 3a]1a4.

Tembl U pa3ensl Kypca:
1. T'a3 Ban nep Bannca.

VYpaBuenue Ban nep Baanbca. M3orepmsl raza Ban nep Baanbca. KpuTuueckue nmapamerpsl.
ITpuBenéHHOE ypaBHEHHE. 3aKOH COOTBETCTBEHHBIX cocTosiHUM. Temmneparypa boins. IIpaBuio
Makcsea.

BuyTpeHHss sHeprus, TeIIOEMKOCTH , | 3HTponud raza Ban nep Baanbsca. Annabaruueckuii u
MOJIMTPONTUYECKUIN MPOTIECChI i ra3a Ban nep Baanbca. Annabatuueckoe paciupenue raza Ban
nep Baanbca B BakyyMm.

Wnterpanbubiii addext xoyns-Tomcona nns raza Ban nep Baanbca. Kpuas unBepcun
UHTETpaIbHOTO 3 deKTa B NpuBeNEHHBIX epeMeHHbIX. uddepenunanbubiii a3pdext xoyns-
Tomcona ans rasza Banm gep Baanbca. Kpusas unBepcun nuddepenumansHoro s¢p¢dexra B
NPUBEJEHHBIX MEPEMEHHBIX.

2. Ku"etnueckue aBieHus.

[TpoxoxaeHne mydka 4acTHI] Yepe3 ra3 HeMoABM)KHBIX paccenBaTeneil (Moensb TBEPIBIX IapoOB).
Pacnpenenenne mo mpoberam u ero cpoiicTBa. ['azokmHeTnueckoe ceuenue. CpeaHss IIMHA
cBOOOIHOTO IIpobera yacTuIlsl B "cBOEM" raze M B CMECH JIBYX ra3oB.



Bsizkocte raza. TemmonpoBogHoCTh,  3akoH Dypre. KoaddumnmeHT TenmionpoBoaHOCTH
0JIHOATOMHOTO Ta3a.

B3anmuas nuddysus aByx raszos, 3akoH Puka. Koapdumment muddysun. Jubdys3us kak
Ipolecc ciry4ailtHoro Omyxnaanus. @opmyna DiHIITEHHA IS CPEIHETO KBaJapaTa CMEICHUs
yacTULIbI 32 3a1aHHOe BpeMsl. [lonBukHOCTh. CBSA3b MOABUKHOCTH € KO3 dunmeHToM muddy3uu.
[TonBUKHOCTH OPOYHOBCKOM YaCTHUIIBI.

SBnenust mepeHoca B paspexEHHbIX razax. O¢pdexkr Kuyacena. Dddy3uonHoe pasaeneHue
ra3oBbIX cMecell. TeueHue pa3pexeHHoro rasa uepes3 Tpyoy.

3. OcHOBHEBIE 3aKOHBI TEPMOANHAMUKHU.

['a3oBbie 3aKkOHBI. AOCOJIOTHAs TeMIeparypa. YpaBHEHHE COCTOSHHS HJEaJbHOrO Tasa.
ITocTostnHas bonbimana. [lepsoe Hagao TepMoguHaMuKU. PaBHOBECHBIE U KBa3UPAaBHOBECHBIE
nporeccol. O0IIee BbhIpaxkeHue i pabOThl raza IMpU paBHOBECHOM Tporiecce. Pabora mpu
M30TEPMUYECKOM PACLIIMPEHUH UJleanbHOro rasa. l{ukinuyeckue npoueccel. TenaoBoi qBUratess,
XOJIOJMIIbHASI MAIIMHA, TEIUIOBOW HACOC U XaPaKTEPUCTUKH UX I(P(PEKTUBHOCTH.

Temnoémkocts. He3aBUCHUMOCTh BHYTPEHHEH SHEPTUH UACATBHOTO raza oT o0béMa. YpaBHEHUE
Maiiepa. Anuabatuueckuii ¥ TOJUTPONMYECKUN TPOIECCHl (UIOCaNbHBIN ra3). YpaBHEHUE
bepnymiu ans anmumabatuyeckoro TedeHWsl uieanbHOro raza. CKOpOCTh HCTEUEHHUS rasza u3
otBepcTHsi. CKOpOCTh 3ByKa B raszax.

Bropoe nauano repmonunamuku. IlepBas teopema Kapno. PaBenctBo Kiaysmyca. DHTpomnus.
OHTponusi uaeanbHOro Traza. OO0benMHEHHOE ypaBHEHHWE TMIEPBOIO W BTOPOro Hayval
tepmoauHamuku. HepaBenctBo Knaysumyca. Bospacranue oSHTponuu — agmabaTH4YECKH
M30JIMPOBAHHON cHCTeMBI. AlnabaTHieckoe paciipeHne UIeaIbHOTo Ta3a B BakyyM. [lapagoke
['n66ca. HeBO3MOXHOCTh CyIIECTBOBAaHUSI BEUHOTO ABUTATENsl BTOPOro poia. Bropas Tteopema
Kapro. Bepxnss rpannna KIIJ[ mpon3BoabsHOTO nUKIIA.

TepMoaMHaMHUYECKHE TOTEHIUANBI. DHTAIBIUS, CBOOOTHAS JHEPrus, MOTEHIHAN (SHEPTHUs)
['u66ca. CoorHomienuss MakcBemna.  CrencTBuUs COOTHOIIEHHMN MakcBenna: 3aBHCHUMOCTh
BHYTPEHHEN DHEPrUU U TEIIOEMKOCTH TOMOTEHHOW CHUCTEMBI OT 00BEMa, Pa3HOCTh
M30TEpMUYECKOe U afuabaTudyeckoe ckaTue Kuakocted. TepmomaumHamuka aedopMaruu
CTEpKHEM.

Tperbe HayaIO0 TEPMOJUHAMUKHU U €rO CIEJICTBUS: OOpallleHue B HYJIb MPU  TEIUIOEMKOCTEH,
Koo duimenTa TEIUIOBOTO PACHIUPEHUS H  TEPMHUYECKOTO KOIPPUIIMEHTA JaBJICHUS;
HEJIOCTH)XHUMOCTh a0COIFOTHOTO HYIISL.

4. IToBepXHOCTHBIE SBJICHUS.

HOBCpXHOCTHOC HaTsAXKCHUC, (I)opMyna Jlammaca. TCpMOI{I/IHaMI/IKa MMOBCPXHOCTHOT'O HATAXKCHUA.

3aBHUCHUMOCTH JaBJICHUS HACBIIICHHOTO IMapa OT KPHUBU3HBI MOBEPXHOCTHU KUAKOCTH. Kunenue.
Pons 3apoapimeit mpu o6pa3zoBaHU HOBOM (pa3bl.



5. Cratuctudeckue pacnpenesieHus. Teopus TermnoéMkocTel. @IyKTyaluu.

Pacnpenenenne MaxkcBemna (pacmpeneneHue MOJeKyd Mo (usnyeckn OECKOHEYHO MallbIM
o0béMaM mpocTpaHcTBa ckopocteit). CpeaHeKkBaIpaTuiHas CKOpOCTh. Pacpenenenrne MoIeKy
110 KOMITOHEHTaM 1 a0COJIIOTHBIM 3HaYeHUsM cKopocTu. Haubonee BeposiTHast CKOPOCTh, CPEaHUN
MOJ1yJIb CKOPOCTH.

Ywuciio CTOJIKHOBEHUH MOJICKYJT C €UHUIICH IJIOMIAI CTCHKU 3a eIWHUIY BpeMeHu. CpemHss
SHEPTHs MOJIEKYJI, BBUICTAIOIINX B BAKyYM 4epe3 Majoe OTBEPCTHE.

PaBHOBecme ra3a BO BHEIIHEM IOTeHIMaTbHOM moine. Pacnpenenenne bonpnmana.
bapomerpudeckoe pacnpeneneHue.

Pacnipenenenne ['mG6ca. DKBUBAJICHTHOCTh CTaTUCTHUYECKOW M  TEPMOJUHAMUYECKOMN
temriepatyp. Craructuueckuii cmbicin dSHTpornuu CTaTHCTHYecKas cymMMa W €€ CBS3b C
TEPMOJIMHAMUYECCKUMH TTOTCHITHATIAMH.

DneMeHTbl KBaHTOBOW TeopuH TerioéMkocTell. CTaTucTuyeckas cymMma, BHYTPEHHSS SHEPTHUS U
TEIUIOEMKOCTh ~ JABYXaTOMHOTO HJAEAJIbHOIO Tra3za. XapaKTEepUCTUYECKUE TEeMIIEpaTyphl.
Knaccuueckuii 3akOH pPaBHOMEPHOTO pACIpPEEICHUsT HSHEPTUM IO CTENEHSM CBOOOJBI.
Temnoémkocts kpuctamion (3akoH [lrononra—IITn).

OnyKTyallud 4Mcia 4acTUIl B 3aJlaHHOM 00bEéMe HjeanbHoro rasa. Quykryauuu oObéMa u
TeMIreparypbl. 3aBUCUMOCTb (QUIYKTYallMil OT 4YMcia 4acTUll. TepMoJuMHaMHyecKas Teopus
duykTyanuil. Bausiaue guiykTyaruii Ha 4yBCTBUTEIBHOCTb U3MEPUTENIBHBIX TPHOOPOB.

6. ®a30BbIE IPEBPAIICHHUS.

OKcTpeManbHOE CBOMCTBO TepMOAMHAMHuUecKoro mnoreHnuana ['mb66ca. YcinoBus paBHOBecUs
IByX ¢a3. Xumuueckue noteHnuansl. Kpusas paBHoBecus. YpaBHenue Knaneiipona-Knaysuyca.
®da30BbIe EPEX0bl IEPBOrO U BTOPOTO PoJa.

JnarpaMma COCTOSHMH CHUCTEMBI KUAKOCTb-ntap. Kpurnueckas touka. IIpaBuno psruara.
3aBUCHMOCTb JIaBJICHMS HACBIIIEHHOTO Iapa OT TeMIepaTypsl. Temnno€éMKOCTh HaCBILIEHHOIO
napa. 3aBUCHUMOCTb TEIJIOTHI (Da30BOro mepexoaa OoT Temreparypsl (o0liee ypaBHEHHE U €ro
pelIeHne Il CUCTEMBI J)KUJIKOCTh-T1ap BAAJIN OT KpUTHUECKON TOUKN).

VYcroitunBocTh (ha3. MeTactabunbHble cocTOsHUS. JlnarpaMma cOCTOSTHUIM CUCTEMBI NEA—BOa—
nap. TpoitHas Touka.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Oo0mas ¢pusuka: 3JIeKTPUIECTBO U MATHETU3M

Heab AMCHUNIMHBI:

- OCBOCHHC CTYACHTaMH OCHOB KJIaCCHUYECKOM QJICKTPOAUMHAMHUKU U 3HAKOMCTBO CTYICHTOB C
9JICMCHTAMH1 OIITUKH U TCOPHUH I10JIA.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO C 0a30BBIMH 3KCICPUMEHTAIBHBIMU (DaKTaMH B OOJIACTH DJICKTPUYECTBA H
Mar"HeTusMa;

- YCBOCHHC ypaBHeHHﬁ Makcgenia B BaKYyMC U B MATCPUAIIBHBIX CPpEAax, OINHNCHIBAIOIINX BCC
QJICKTPOANMHAMUYCCKUC ABJICHH,

- OBJIAICHUC MAaTCMATUICCKNMU MCTOAaMH, ITO3BOJIAIOIIMMHU pCIIaTh YPAaBHCHUSA MaKCBeJIJIa;
- pelLeHue 3a7a4, 0XBAThIBAIOLINX OCHOBHBIC IPUIIOKEHHSI 3IEKTPOJUHAMUKH.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO TUCHUIINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- YACJICHHBIC NOPAAKH BCIIMYNH, XapPaAKTCPU3YIOIIUC DJICKTPUICCKUC U MAIrHUTHBIC ABJICHUSA
- OCHOBHBIE 3aKOHBI JJIEKTPOJMHAMUKH B BaKyyMe U BellecTBe (ypaBHeHHs MakcBeia);

- 3aKOHBI DJIEKTPOCTATUKN U MAarHUTOCTATUKU;

- SIBJICHUE DJICKTPOMarHUTHOM WHIYKLIHH;

- BBIPAKEHUE 3aKOHA COXPAHEHUSI SHEPTUHU I JIEKTPOMArHUTHOTO IOJIS;

- KBa3UCTal[MOHAPHBIE DJIEKTPOMATrHUTHBIE SIBJICHMSI,

- BJIEMEHTapHYIO TEOPUIO BOJIHOBOJIOB M OOBEMHBIX PE30HATOPOB;

- OCHOBHBIC IIOHATHA O IINIa3MC€.

yMeTh:



- abcTparupoBaThbCsi OT HECYIIECTBEHHOTO IMPH MOACIHUPOBAHUU PEAThHBIX (DU3UIECKUX
CUTYaLHi1;

- ACJIaTh NPAaBUJIbHBIC BBIBOABI U3 COIMMOCTABJICHUA PC3YJIbTATOB TCOPHUU U SKCIICPUMCHTA,
- HAaXOJAUTb 6e3pa3MepHLIe napaMeTphl, OMPEACIIAOIINEC N3YIaCMO€ ABJICHUC,
- IPOU3BOAUTH YUCIICHHBIC OLICHKU 110 MOPAAKY BCINYNHBI;

- JleNiaTh KA4eCTBEHHBIC BBIBOJBI IPH IEPEX0Jie K MPEHCbHBIM YCIOBHSAM B H3Y4aeMBIX
npoOsemax;

- 00ecIIeunTh AOCTOBCPHOCTD IMOJIYYa€CMBIX PE3YJIbTAaTOB;

- BUJICTh B TEXHUYECKUX 33J1a4ax (PU3NUYECKOE COICPKAHHE.

BJIAJ1ETh:

- METOAaMH pellieHus GU3NYECKUX 3a]ad IO AJIEKTPOAUHAMUKE;

- HaBBIKAMU CaMOCTOSITENIbHOM paboThl B 1aboparopuu, Oubanorexe u uTepHere;
- HaBBIKAMHU OCBOCHHUS 00JIBIIOT0 00BheMa HHPOPMALINY;

- Ky.]'H:TypOﬁ IIOCTAHOBKH U MOICIHUPOBAHHUA (1)H3HLICCKI/IX 3ajJa4.

TeMbl U pa3jaeiibl Kypca:
1. MarnuTocTaTHka.

3akoH AMHGpa B38,PIMOI[CI>1CTBI/I$I TOKOB. MarauTHoOE I10JIe¢ MOCTOSHHBIX TOKOB B BAaKYyMC KakK
BeKTOpHOE nose. Munykuus \ MarautHoro nosst. 3akoH buo-Casapa-Jlamnaca. Cunsl AMnepa u
Jlopennia. MarnautHoe mose npsimoro nposoja.. Exunuiier CI'CD u CI'CM. Onwitr BebGepa-
Konbpayma u snexkTpoauHamMuueckas IOCTOSHHAs cC.. MarHutHoe I0Jie BHUTKA C TOKOM.
MarunuTtHoe mosie cojaeHouaa. Teopema O HUPKYJISIUUMM MArHUTHOIO MOJS B MHTErPaIbHON U
mupdepeHranbHoi popmax. MarHUTHOE MoJie NMPOBOJHUKOB C TOKAaMHU: TOJICTOTO IPOBOJA,
KOAKCHAJILHOTO KabeJis, COJIEHOUAa, TOPOUIa, IBIKYIIEHUCS 3apsHKeHHON TUIOCKOCTH. MarHuTHOe
[I0JIe CUCTEMbI TOKOB Ha OOJIBIIOM YAAJI€HUU OT 3TOM cUCTeMbl. MarHUTHBIA AUNOIb. MOMEHT
CHWJI, IEMCTBYIOIMX HA IUIIOJIb, U SHEPTUSI MAarHUTHOTO JMIIONS B MArHUTHOM I0Ji€. MarHuTHbIe
MOMEHTBI aTOMOB M MOJIeKyJ. KauecTBeHHBIE IPENCTaBICHHUS O MEXaHW3ME HaMarHWMYMBaHUS
napaMarHeTHKOB U JIMaMarHeTUKOB. BekTop HamMarHMueHHOCTH BelecTBa. CBOOOAHbBIE TOKU U
TOKM HaMarHM4YMBaHUs. MarHuTHas BOCIPUUMYHMBOCTb U MarHUTHAs IPOHUIIAEMOCTb BEILECTBA.
HanpspkeHHOCTh MarHMTHOTO MOJIA. XapakTep W3MEHEHHs HaNpsHKEHHOCTH W MHIYKLIUU
MarHMTHOTO T0JIS1 Ha TPAHULIE Pa3/eiia IByX MarHETUKOB.

2. IlepeMeHHBIE TOKHU.

KonebarenbHblil koHTYp. CBOOOAHBIE 3aTyXaloIIue KoJeOaHus 3IEKTPUYECKOr0 TOKa B KOHTYpeE.
Koadduuuent 3atyxanus, sorapupMUIecKuil JeKpEMEHT 3aTyXaHHUs U JOOPOTHOCTh KOHTYpA.
OHeprusi, COCPeJOTOUEHHAs B KoJeOaTeIbHOM KOHTYpe. DHepreTH4ecKuil CMbICT JOOPOTHOCTH.
Brinyx/ieHHbIE KOJIeOaHUS JEKTPUUECKOT0 TOKA MO JeHCTBUEM BHEUIHETO CHHYCOUIAIBLHOTO
HanpsDKeHUs. AMIUTUTYAHas U (a3oBas XapakTepUCTHKH TOKAa W HampspkeHuid. Pesonanc.
[Tporiecc ycTaHOBIEHMS CTAl[MOHAPHBIX KOJIEOAHWH. YCIOBHE KBa3HCTAl[MOHAPHOCTH TOKA.



["apmonmnueckue (cuHycouanbHele) TOKU. IIpeacraBienne konebaHui 3JIEKTPUYECKOTO TOKA U
HanpsDKEHUH uYepe3 KOMIUIEKCHBIE BeIMYMHBIL. BekTopHble auarpamMmsel.  KomrmekcHoe
COIIPOTHBIICHUE (MMIIENAHC) JJIEMEHTa IenHu MepeMeHHoro Toka. [lpaBmma Kupxroda mns
NEpEeMEHHBIX TOKOB. PaboTa M MOIIHOCTh MEPEMEHHOT0 TOKa. J[eficTByroIMe 3HaUeHUsI TOKAa U
HanpsDKCHUs. BBIHYKIEHHBIE JJIEKTpHUECKUE KosiebaHus B KOHType. CBsi3p LIMPUHBI
PE30HAHCHOTO THKA C JOOPOTHOCTHIO KOHTYypa. Pe3oHaHC HampsiKeHWH W PE30HAHC TOKOB.
Pe3onancusbiii Tpanchopmatop Tecna. MnTterpupyromue u nuddepeHIupyonme aHaaIoroBbie
cxemsl. [Tapamerpudeckoe Bo30yxkaeHue koiebanus. [lonsarue o6 aBTokonebanusx. ['enepaTop
Ban-nep-IlTonsa. ObpaTtHas cBsi3b. PacnpocTpaHeHue epeMEHHOIO TOKa MO JUIMHHOMY IIPOBOAY
(xabem0). YpaBHEHHMS, CBS3BIBAIOIIME TOK M HANpsDKEHHE Ha MaJIOM YdYacTKe Kabems
(TenerpadHble ypaBHEHHs). EMKOCTb, MHIYKTMBHOCTb, CONPOTHBIEHHE M yTEUKA HA EIUHMILY
JUIMHBl KaOens. YCIOBHE paclpOCTPAHEHUs CUTHala 1o Kabenro Oe3 3aryxaHus. YcCloBHE
pacrpoCTpaHEeHMsl CUTHaja ¢ 3aTyxaHueM, Ho 0e3 uckaxeHus. CKOpOCTb pacHpoCTpaHEHHUs
cUrHasa mno kabemto. BoinHoBoe conpoTuBiieHue kabes.

3. IlocTOSAHHBIE TOKH.

[TocTostHubIM TOK. CHila U MIJIOTHOCTH TOKA. Y paBHEHHE HETIPEPBHIBHOCTHU AJIEKTPHUUYECKOTO 3apsia.
3akon Oma B uHTETpanbHON U nuddepeHnuansHoi hopmax. IneKTpoaBmKymas cuia. [Ipasuna
Kupxroga. Pabota u MOIHOCTh MOCTOSIHHOTO ToKa. 3akoH Jlxoyns-Jlenna. OObEMHBIE TOKH.
[TpoBoguMOCTh TM0J1a, 3aKOH JIeHrMIopa.

4. DIeKTpOAMHAMUKA.

JIBuKkeHue 3apsyKEHHBIX YacTULl B AJIEKTPUYECKUX U MAarHUTHBIX NojsX. [IpeoOpazoBanus nosei
IpU Iepexofax M3 OJHUX HMHEPUUAIbHBIX CHUCTEM OTCYETa B JIpyrue. DJIEKTPOMAarHUTHAas
MHAYKLIHS B JIBKYIIUXCS U HEMOJBMKHBIX IIPOBOJHUKAX. DIEKTPOABIIKYILAs CUla UHIYKIUU
(3akon ®apanes). [Ipasuio Jlenna. BuxpeBoe anekTpuueckoe moje. HempepbIBHOCTh CHUIIOBBIX
JuHUK MarHuTHOro nois. [lepsas nmapa ypaBHenun Makcsemia. Tok cmenienus. Bropas mapa
ypaBHeHuii Makcsemia. Ilonnas cucrema ypaBHeHud Makcsemia B Bakyyme. BosiHOBOe
ypaBHEHHE. JEKTPOMAarHUTHbIE BOJHBI B CBOOOJHOM MPOCTPAHCTBE, CKOPOCTh UX
pacnpocTpaHeHHMs.  OJEKTpOMarHuTHas Ipupoja CBeTa. YpaBHEHHs MakcBemna U
JIEKTPOMAarHuTHas MHIYKOUS. B3anMHas MHAYKTHBHOCTH KOHTYpPOB; TEOpEMa B3aUMHOCTH.
Koadduument camMoMHAYKIMM KOHTYpa. MHIYKTHBHOCTH MAJMHHOTO COJICHOMAA. OHEprus,
COCpENOTOUEHHAs! B UHAYKTUBHOCTU. [1O0THOCTE SHEprun MaruuTHOrO NoJjs. "JHepreTudyeckue”
ornpeneneHuss K03()GUIMEHTOB B3aUMHOM HMHIYKTHBHOCTH M KO3((UIMEHTa CaMOMHIYKIIMH.
OHepreTu4ecKuil METO BBIYMCIIEHUS CUJI B MArHUTHOM 1oJie. [TogbEéMHast cuita 2JeKTpOMarHura.

5. DIeKTpOMarHuTHBIE BOJHBI B Cpe/iax.

JusnexTpudeckue cpebl: MHAYKIUS 3JEKTPUYECKOTO MO U AUDIIEKTPUUYECKAsi MPOHULIAEMOCTh
cpenbl. MarHuTHbIE cpefbl: HANPsHKEHHOCTh MArHUTHOTO MMOJISI U MarHUTHas MPOHUILIAEMOCTh
cpensl. [IMOTHOCTH TOKa CMelIeHus (TOKa CBSI3aHHBIX 3apsoB) B cpee. YpaBHeHHs MakcBesia
U MaTepHhalibHble YpaBHEHHs (ypaBHEHUsl CBA3M) B M30TponHOM cpere. [ImoTHOCTh sHeprum u
MUIOTHOCTh OTOKA dHEepruu (BeKTop [[0MHTHHTA) AIEKTPOMArHUTHOTO TOJIS B U30TPOITHOU Cpefie
(B yacTHOCTHU - B BakyyMme). [loHsTHE 00 MMIYyIbCE M MOMEHTE UMIYJbca (YIJIOBOM MOMEHTE)
ANeKTpoMarHuTHoro mois. Ilmockas nMHENHO MNOJsIpU30BAaHHAs ASJIEKTPOMArHUTHAs BOJHA B
OJTHOPOJHOM JTUAJIEKTPUYECKON cpefie (B YaCTHOCTH - B BakyyMme). YacToTa BOJHBI, BOJHOBOU
BekTop. Pa3oBas ckopocTh BoNHBL. KoadduimeHT npenomienus cpeasl. [lonepedyHocTs MIocKon
BoJHBI. Bektop IloliHTHHTa /u1s miiockoil BoyiHbL. JlaBineHnue uznydenus. [IpoBogsinue cpemsl.
DKpaHUpPOBKa, nedaeBckuil paauyc. [lnasmennas gacrora. [1mockas a5mekTpoMarHuTHas BOJIHA B



npoBomsmend cpene. CkuH-3¢dexT. PacnpocTpaneHune 3JIeKTPOMarHUTHBIX BOJIH B 'rase"
ocimuiATopoB. Jlucnepcus W 3aryxaHue BoJH. HopmanbHas W aHOMaibHasi JIUCIIEPCHUU.
BouiHOBOI makeT KOHEYHOU NPpOTsKEHHOCTH. [ pynnoBas ckopocts. @opmyna Panes. ucnepeust
DJIGKTPOMArHUTHBIX BOJH B CpelJax CO CBOOOMHBIMU 3apsigamu  (METaJUIbl, IUIa3Ma).
JusnexTpuyeckas IPOHUIIAEMOCTD I1JIa3MBbl.

6. DJIEeKTpOoCTaTHKA.

OnekTpuueckue 3apaabl. 3akoH Kynona. HanpsixkeHHOCTb anekTpudeckoro nojs. Eqununst CU u
I'C um3mepenus snekTpuyeckux BenuuyuH. [IpuHnun cyneprnio3unuulloTok BEKTOPHOro MOJS.
Teopema ["aycca 11 351eKTpUYECKOTO NOJISL B BaKyyMe. DJIEKTPUUECKOE I10JI€ 3apsDKEHHBIX Tell:
chepsl, mapa, HUTH, OWIUHAPA, IUIOCKOCTH, clos. JIMHEHHBIM WHTETpall W IUPKYIISIIHS
BekTOpHOTrO NoJisl. [loTeHIManbHble U BUXPEBbIE BEKTOpHBIC MO, [loTeHInan 3eKTpuyecKoro
nosist. CBsi3b HAMpPSKEHHOCTH TOJISI C TPaJMEHTOM NoTeHIHala. [[poBOAHUKM B MOCTOSSHHOM
ANEKTPUYECKOM TMoje. ['paHUYHBbIC YCIOBUS ISl SJEKTPUYECKOrO TOJISI Ha 3apsKeHHON
MOBEPXHOCTU TMPOBOAHUKA OJIEKTPUUECKUN aumnoiib. [loTeHnman u HanpspbkEHHOCTb MO
aneKTpudeckoro aumnoss. YpasHenue [lyaccona juist moTeHIMana NoCTOSIHHOTO 3JIEKTPUYECKOTO
nmomst. OOmias 3amada d3JEKTPOCTATHKU. MeTon W300paKeHH. DJIEKTPUYSCKUE EMKOCTH.
Konnencaropsl. DHeprusi B3auMOJCHCTBUS 3apsoB. DHEPrusl AJIEKTPUUYECKOTO TOJISI U ee
Jokanu3anus B mpocTtpaHcTBe. Cuita, NEHUCTBYIOIIAs Ha 3JIEMEHT IOBEPXHOCTH MPOBOJHUKA
(1aBlIeHHE DIIEKTPUUYECKOrO TMOJs). DHEPrusi TUMOJS B AJIEKTPUUYECKOM I0JI€ M MOMEHT CHII,
JEHUCTBYIOIIMX HA JUIOJb. JJEKTPUYECKas NOJAPU3YEMOCTh aTOMOB M MOJeKyld. Bekrtop
noJisipu3anuu BemecTBa (AudnekTpuka). CBoOOIHbIE U CBS3aHHBIC 3apsabl. JuWanekTpuyeckas
BOCIIPUUMYHMBOCTh U JUAJIEKTPUUECKasl MPOHUIAEMOCTh BellecTBa. MHAYKIUS 3JE€KTPUYECKOTO
1oJIst. DHEPrus 3JIEKTPUUYECKOT0 MOJIA B IUAJIEKTPUUECKOH cpelie.

7. DIeMeHTHI OIITUKH.

beryime u cTosune 31€KTPOMarHUTHbBIE BOJIHBI. DJIEKTPOMATrHUTHBIE BOJHBI B MPSIMOYTOJIbHBIX
BoMHOBOAax. Kpuruueckas uwacrota BoiaHoBojga. OObEMHBIM  pe3oHaTtop. Crosuue
AJIEKTPOMAarHUTHbIE BOJHBI (MOJBI 3JIeKTpoMarHuTHoro wusnydenus). TE- u TM-BoiHBIL
OtpakeHue u npenomieHue 31eKTpoMarHUTHbIX TE- m TM-BoimH Ha rpaHuie pasiena cpen.
3akoH CHemnmnyca. @opmyisl @penens 1t K03)GUIHMEHTOB OTpaskeHUs U IPOXOXKACHUA. YTOI
bprocrepa. IlonHoe BHyTpeHHee oTpaxkeHue. TyHHENbHBIH 3(deKT. monsgpuzanuu IIIOCKON
BOJIHBI. 3aTyxaHue BOJIHBI B cpene. [lonsaponasl. 3akoH Maitoca. DIeKTpOMarHuTHBIE BOJIHBI B
aHU30TPONHBIX  cpenax. OJOHOOCHBIE  KpUCTAUIBL.  J[BOMHOE  JIydenpesnomyeHHEe U
NOJIIPU3aLMOHHBIE NPU3MBL. [IIacTMHKM B 4eTBEpPTH BOJIHBI M B IOJOBHHY BOJIHBEL. [loBOpOT
TUIOCKOCTH MOJISIpU3aliuy B MarHuTHOM mosie (3¢ ekt Papanes).



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

Hanpagisiennoctb: CynepKkoMIbIOTEPHOE MOAeJIUPOBAHUE sI/IEPHBIX MPOLECCOB U
TEXHOJOIrui

Onepaunonnsie cucrtembl UNIX

Heab AMCHUNIMHBI:

- monydyeHue O0a30BBIX 3HAHMH 00 OpraHu3alM ONEPAlMOHHBIX CHCTEM, pa3JIelIeHUU
00s3aHHOCTEH MEXIy amnmapaTHBIM O00ecIeueHHEeM U SIPOM  ONEpPAllMOHHOW CHCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALMOHHBIX CHUCTEM MPOM3BOAMTCS HA MPUMEpE
orepannoHHoi cuctemMbl Unix. PaccmaTtpuBaioTcsi monb3oBaTenbckuii uHTEpdeiic  Unix,
nporpammupoBanue Ha s3pike  Unix  Shell, ucnonp3oBaHnme CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- HU3Yy4YCHHUC OCHOBHBIX KOHIICHLII/Iﬁ U TPUHOUIIOB IMPOCKTUPOBAHUA OINCPALMOHHBIX CHUCTCEM.
PaCCMOTpCHI/IC BSaHMOHeﬁCTBHH Aapa OHGpaHHOHHOﬁ CUCTCMBI C allllapaTHBIM obecrnieueHuEM
COBPCMCHHLBIX KOMIIBIOTCPORB;

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIenmuii coBpemeHHbIXx OC Ha mpumepe Unix
(TOHATHUS TpOIlECC, TUTAHUPOBIIKK MPOIIeccoB dailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOW 00onoukoil Unix Shell Ha ypoBHEe moibp30BaTens U IpOrpaMMUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUMNTOBBIX s3bIKaX, B TOM uncie, sed 1 AWK;

- H3YYCHUC OCHOBHBIX CHCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHHe Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOLIHeCcs JOKHBI

3HATh:

- ocHOBHbIE KOMITOHEHThI OC 00111er0 Ha3HAYEeHUS, HE0OXO0UMBbIe 115 €€ PYHKIIMOHUPOBAHUS;

- OCHOBHBIE KOMAaH/bI, HeoOXonumble aisi yBepeHHOH paborbl B Unix Shell Ha ypoBHe
M0JIb30BATES;

- yHOpaBJsOLIME OlepaTtopsbl U ympasistomue KoHcTpykuuu Unix Shell, HeoOxonumble amst
Hanucanus shell-ckpunTos.

yMeTh:



- pabotath B komaHaHou obOosouke Unix Shell, mucate ckpuntel mis Unix Shell, mucats
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIA/IETh:

- mpuéMamu MPOrpaMMHUPOBAHUS Ha CKPUNTOBBIX A3bIKax Ha mpuMmepe Unix Shell, awk u sed.

TeMbl U pa3jesibl Kypca:
1. Opranuzanus OC Unix, komanaaast ooonouka OC Unix

OcnoBublie ocooennocT OC UNIX. Ucropus UNIX. Bepcun UNIX. MHoro3zamadynocTs. Pexum
paszaenenus: BpeMeHu. BupryansHas namsate. Muoronosb3oBarenbckas OC. UID u GID. IlpaBa
noctyna kK (aitmam. Ilpomeccel. Brmonnsembie daiinbl. ATpuOyThl mporeccoB. Daitibl
/etc/passwd, /etc/group u /etc/master.passwd. Login Shell. [fomamusis aupexkropus.

ABTOopu3anusi monb3oBareneil. Bunmbr Ttepmunano. Ilporpamma putty. Man. Ymnpasnenue
TEPMHHAJIOM C TIoMoIbio stty.@aiin termcap. ['opsume kmapumu. csh u sh. Mcropus. Bash.
[lepemennsie. Omneparopbl mpucBauBaHUs. BcTpoeHHble W BHemHME KomaHzabl. Cren
kommeHnTapuii #!. PATH. Komanna echo. ITogcranoBku. [Topsigok moacTaHOBOK. DKpaHUPOBAHUE
CHUMBOJIOB. 3ammyck BHemHIX KoMaHA shell-om. [purnamenue. Marepakrusnsiii shell. PS1 u PS2.
[Tepemennnie okpyxenus. Shell scripts. ®Daiin .profile. 3amaua “hello”.

[IpaBa nmocryna kx caiinam u gupektopusiMm. Komawasl chown, chmod, chgrp. SUID -nbie
nporammsbl. Sticky bit. @aitnoeie mabnonsl. [lepenanpasnenue BBoaa/BeiBoga. Y cioBus B shell.
Kox Bo3Bpara. Ympasnsomue koHCTpykiuu. Komanaa test. I'pynmupoBka KOMaH] ¢ TIOMOIIbIO
burypHbIX U Kpyrieix ckoOok. Utenue ¢aitioB ¢ momouibio koMauzsl read. [lepemennas IFS.
3agaua ©UO.

®aiinoBsle cUCTEMBI. J[peBOBHIHAsA CTPYKTYpa OryiaBiieHU. Ha3HaueHne OCHOBHBIX JUPEKTOPHM.
Pabouas nupexTopus. OTHOCUTEIBHBIE U MOJTHBIE UMeHa (ainoB. Komanael paboTsl ¢ (daitnamu.
Hms nepemeHHONl B (UIYpHBIX CKOOKax. 3ajaHHMe 3HAYEHMs IEPEMEHHOW IO YMOIYaHUIO.
PenaktupoBaHue 3HaueHMs nepeMeHHOU. J[oCTyl K aprymeHTam KomMaHAHOHN cTpoku. Komanna
shift. Cnenmanbhble nepemenHsle. OTiaaka nporpamm Ha shell.3anaya whichx.

Crpyktypa ¢aitnoBoit cuctemsl. Inodes. XKectkue u Msirkue ccoliku. Tunsl hailioBbIX 00BEKTOB.
Ornasnenus . u .. . KopueBas ¢aiinosas cucrema. MontupoBanue daitnoBsix cuctem. ®oHoBbIE
nporiecchl. YpasieHue GOHOBBIMHU MpoIleccamMu. 3aaada catslow.

CumBosibHBIE M Os10uHBIE yeTpoiicTBa. Ornasnenue /dev. Co3ganue aitios ycrpoiict. Paznenst
u cnaiicel. [loaroroBka sxectkux auckoB aiig ucnonb3oBanusa B OC UNIX. KsmupoBanue 1uckoB.
Komanma sync. Curnanbl. [IpuunHbl BO3HUKHOBeHHS curHanoB. Jlamm mamstu. OGpaboTka
CUTHAJIOB 110 YMOJTYaHUIO. YpaBistomuii TepmuHain. CeaHcsl. 3agada execbg.

[Tporpammel paboThl ¢ daitnamu: cp, mv, cat, split, head, tail, find, locate, xargs. ®ynkuuu B shell.
Komakma source. 3amaua addpath

[TaketHass o6pabotka 3amanmii. Cron. ®@opmar aiina crontab. I[lomp3oBarenbckue crontab.
Opraau3anys B3anMHOTO UCKJIFOUSHHS JJOCTyNa K (aiimaM. 3aada «OTAeN KaapoBy



Pipes. ®unbtpsel. [Ipumepsr nporpamm-dunbstpoB. Bpemennsie ¢aiinsl. Mktemp. OrnaBnenue
/tmp.M3MeHeHne HOMepoB inodes pu peJakKTUPOBAHUH, KOTUPOBAHUU U TIEpEMEIICHNN (ailsioB.
3angaua overwrite.

Komanapt paboTsl 4 mporieccamu: ps, top. Ornasienwue /proc. [Ipuopurerst npomeccos. Komannaa
nice. PerynspHbie BoIpakeHHs. J(MaleKThl peryisipHbIX BbIpakeHuH. IIporpamMmmbr 00paboTKH
TekcToB: ed, sed, grep, cut. 3aiaua frame.

Opranmszanus BeruucieHuii B shell. Komanga exec. Komannga env. Mcnonb3oBanue exec s
nepeHanpasieHus BBoja/BeiBoga Komanma expr. Xom Tabnunpsl. Coznanue xa1r tadmwuil B shell.
3amaua workers.

®opwmarsl daiinos. Komaza File. Magic file. bubnnorexu. Komanna tar. PesepBHoe konnpoBaHue.
Komangsr dump u restore. Makpementneiii backup. ®aiin dumpdates. Anroputm Xanoickoi
6amran. Komanma dd. Yuer pa6otsl nmonb3oBareneit B OC Unix. @aitnsl utmp u wtmp. Komanas
who, w, finger, last, ac. 3agaua ucounter.

Awk. Cenektopsl 1 ieiicTBUA. Yrpasistone koucTpykuud. [Tons. CrienuanbHble IepeMeHHbIE.
Berpoennbie pynkuun. Mugexcel mMaccuBoB B awk. Cenektopsl BEGIN u END. 3apaua
«YaCTOTHBIN CIIOBAph».

JuckoBbie kBoTHL. Grace period. ulimits. Buisl moap30BaTenbCKUX JIUMHUTOB.

Perl. Ckansipbl, MmaccuBbl U Xamtadnuibl. OCHOBHBIE ynpaBisitonue KOHCTPYKIUU. Cydukce
koMmaua. BBoa/BeiBoa. Betpoennsie pynkuuu. CrienuanbHble nepeMeHHbie. Kimroun koMmaHaHON
ctpoku. O6paboTka (aiina Ha MecTe.



AHHOTAUMH K pa004ynM NpPorpamMMam JUCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Opranuveckasi XuMus

Heab AMCHUNIMHBI:

- popMUpOBaHUE Yy CTYICHTOB 3HAHUN 00 OOIIMX 3aKOHAX, CBA3BIBAIOIINX CTPOCHHUE M CBOHCTBA
OpPTaHMYECKUX BEIIECTB, U3YUCHHE MyTeH CHHTE3a U PEaKIIMOHHOW CIIOCOOHOCTH OPTraHHYECKHUX
COCIMHEHUH, a TAaK)Ke X IPUMEHEHUS B (PU3HUKE, OMOJIOTHH, METUITUHE, TPOMBIIIJICHHOCTH.

3agauu AMCHUIINHBIL:

- JaThb TpeAcCTaBieHHEe 00 OCOOCHHOCTSAX CTPOECHHMS M CBOMCTBaX pa3jidM4HbIX KJIaCCOB
OpraHWYECKUX COCAMHEHUN,  B3aMMOCBSA3M OpPraHWYECKMX BEIIECTB, a TakXKe O CBs3U
OPTraHUYECKUX COCTMHEHHUM C OMOJIOTMYECKUMHU CUCTEMaMU;

- OIIpCACINTh IIYyTU CHUHTC34a, (bHBH‘leCKHC M XMMHYECKHE CBOMCTBA Hpe,[[CTaBI/ITeHCﬁ OCHOBHBIX
KJIACCOB OPTraHUYCCKHUX COCHHHGHHfI;

- 00y4uTh TPOBOAMTH AHAIU3 CTPOCHUS OPraHUYECKOTO COENWHEHHs (BUIECTH OCOOCHHOCTH
YIJIEpOJAHOIO CKeNleTa, ONpeAesATh (PYHKIHMOHAJIbHBIE TPYIIbI), MPOTHO3UPOBATH CBOWCTBA
OpPraHMYECKUX BEIECTB 110 0COOEHHOCTSIM CTPOEHUS, a TAK)KE HAXOAUTh Hanboiee IpPOCThIe MYTH
CHUHTE3a OPTaHMYECKHUX BEILECTB;

- 00OyuyuTh TMOHMMAKO XHMHUYECKHX CBOIMCTB OpPraHMYECKMX COCIMHEHMH 4Yepe3 MEXaHHU3MbI
peaxkLuii;

- 00Oy4UTh OCHOBBIHBIM Me€TOJlaM pabOThl B J1aOOpaTOPUM OPraHMYECKOro CHHTE3a, METOAaM
O4YUCTKH U I/II[CHTI/I(i)I/IKaHI/II/I OpTraHNYC€CKUX BCIICCTB.

ITepedyenb miIaHMPyeMbIX pPe3yJIbTATOB 00y4YeHHS MO JTUCHHUIINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBHBIE MOJIOKEHUS COBPEMEHHON TEOPETUUECKON OPraHUUYECKON XUMUM;

- IPUHIIMIIBI KJIacCU(PUKAIIMN OPTraHUYECKUX COEITMHEHU;

- IPUHLIMIIBI CUCTEMAaTUYECKON, PALIMOHAIBHON U TPUBUAJIBHON HOMEHKJIATYPBI;

- OCHOBHEIE CIIOCOOBI NOJIYUYCHUSA OpPTraHUYCCKUX COE€UHEHMI pa3InYHbIX KJIACCOB, HX
(I)I/I3I/I‘{CCKI/IC 1N XUMHYCCKHC CBOﬁCTBa, PaCIpOCTPpaHCHUEC B NPUPOAC U TPUMCHCHUC, OCHOBHBIC
MCXAaHU3MBbI OPraHUYCCKUX peaKHHﬁ, TTO3BOJIAOIIUC OOBSICHATH MMPOTCKAHUC peaKHHﬁ,
MMpEACKa3bIBAaTh HAIIPABJICHUEC peaKI_[I/Iﬁ " YCJIOBUSA UX OCYIICCTBIICHHA,



- METOJbI BBIACICHUS, OUYHUCTKHU U I/II[eHTI/I(i)I/IKaHI/II/I OpPraHu4Y€CKUX COG,Z[I/IHeHI/II\/'I; Ka4C€CTBCHHBIC
PCaKkun Ha pa3JIMYHbIC KJIACChl OPTraHUYICCKHUX COCIUHEHHUH U OTACIbHEIC nNpCaACTaBUTCIIN.

yMeThb:

- COCTaBIATH (POPMYJIIBI OPTAaHUYECKUX COCTUHEHNH 110 HA3BaHUM M 1aBaTh HA3BaHUS BELIECTBAM
10 CTPYKTYPHBIM (hOpMyJIaM COTIIaCHO HOMEHKJIATYPE;

- OIIpCaACIIATh MIPUHAIJICIKHOCTD K KJIIACCY OPraHu4C€CKHUX COC,Z[PIHCHHﬁ;
- IPUBOJUTH YPAaBHCHHUA COOTBETCTBYIOIIUX XUMHNYCCKUX peaKI_II/If/'I;

- WCIOJB30BaTh 3HAHUS MEXAaHM3MOB OPraHMYECKHX pPEAKUUH It OOBSICHEHUS MPOTEKAHUS
peakLyii ¥ IpeCKa3aHusl yCIOBUM UX IIPOBEICHMS;

- [10JIb30BAThCSI XUMHUECKOHN JIUTEPaTypol (CIIpaBOUHOM, HAy4YHO-TIEPUOIUNIECKON U Ap.).

BJIa/1eTh:
- OCHOBHBIMHU T€PMHHAMHU OPTraHUYCCKON XHUMHH;

- METOJaMU UCCIICIOBaHUA CBOMCTB PAa3JIMYHBIX KJIACCOB OPraHU4YCCKUX COGI[HHGHPIﬁ.

TeMbl U pa3jeiibl Kypca:
1. TeopeTnueckue MpeCTaBICHUS B OPraHUYECKON XUMUH.

Teopun CTpOeHHUs] OpPraHUYECKHX COCIMHEHWH (TEeopHsl paJuKaioB, TEOPUS THUIIOB, TEOPHS
Bytnepoga), mpupoja XUMHYECKOH BsA3M (C TOUKU 3peHHs JIEKTPOHHOH Teopuu JIbrouca), THIbI
KOBQJIEHTHOHN CBS3U (MOHATHE O G- U T-CBA3sX). HOMEHK/IaTypa OpraHMYecKUX COEIMHEHMM:
TpUBHAJIbHASA, palMOHAIBHAsA, cucTeMartudeckas HoMeHkinatypa HWIOITAK, panukaneHO-
(GyHKIIMOHAJIbHAs HOMEHKJIATypa.

BuyTtpumMonekynspHble 37eKTpoHHbIE 3 (eKTs! (MoHATHE 00 UHIYKTUBHOM 3¢ dekTe, rddekre
noJisi, Me30MepHOM 13((eKTe, CONPSHKEHHBIX CHCTEMax M BUIAX COIpPsDKEHUs, 3(dekre
cBepxconpsbkeHus). PesonancHble cTpyKTyphl. [loHsATHe 0 ruOpuan3annu, 0COOEHHOCTH aToMa
yriiepojia B pa3IMuHbIX THOPUIHBIX cocTosAHUAX. Kitaccudukanys opraHnuecKkux COeAMHEHUH 1o
0CTOBaM U (PYHKLMOHAJIbHBIM IPYIIIaM.

2. llpenenbHbie yrieBoaopoasl. Ajkanbl. [[ukimoankaHsl.

Knaccudukanus  opraHMuecKkux  COEAWMHEHHU.  ['OMONOTrMYecKuil  psn  mpeAelbHBIX
YIIEBOIOPOAOB, HAXOXKICHHE B MPUPOJE, NPUMEHEHHE B MPOMBINUIEHHOCTH. OcoOeHHOCTH
W30MEPHUH, HOMEHKIIATypa. MeTOo/Abl MOTY4YeHHs aTKaHOB: a) 0€3 U3MEHEHUs YTIIePOTHON N
(TuapupoBaHHE HEMPEIENbHBIX YIJIEBOJOPOIOB, BOCCTAHOBIEHHE TaJOT€HANKaHOB; 0) C
YMEHbIIIEHHEM 1IeTH (IIeJI0YHOe TUTaBIIeHHE COIe KapOOHOBBIX KUCIOT - peakuus [roma), B) ¢
yBenuueHueM nenu (peakuus Bropua-lllopeirnHa, 3MeKTpOiU3 cojel KapOOHOBBIX KHCIOT -
peakuust Komp0e). XuMuueckne CBOWCTBA (MEXaHM3M PEAKIWNA PaJUKATHHOTO 3aMEIIEHUS,
OCOOEHHOCTH TaJOTEHUPOBAHUsS, OKHUCJICHHS, CYJIb(OOKUCICHUS, CYIb(OXIOPUPOBAHMS,



HuTpoBaHusi 1o KoHoBanoBy, mapoga3zHOro HUTPOBAHMS, TEPMHUUYECKOTO U KATaIUTHYECKOTO
KpekuHra). I'ereponu3 ankanoB. KapOKaTHOHBI, UX YyCTOWYMBOCTh U OCHOBHBIE NIPEBPAIICHUSI.

3. HenpenenbHbie yriaeBogopoabl. AJKEHBI.

Henpenenbuble yriieBonopoabl. AJKeHbl. ['OMOJIOTMYECKMH psJ aJKEHOB, HAXOXKJICHHE B
puUpojie, IPUMEHEHNE B MPOMBINUIEHHOCTH. OCOOEHHOCTH HU30MEPUHU, HOMEHKIIATYpa, METO/IbI
noJsiyueHus: (MIPOMBIIIJICHHbIE U JIaDOpaTOpHbIE, CTEPEOCEIIEKTUBHOE MOIy4YeHHUE LIHC- U TPaHC,
XHMUYECKHE CBOWCTBA: MEXaHM3M peakuuil snekTpoduiabHoro 3amenieHus (AdE) — ooOmee
MIPEACTABICHUE O MEXAHU3ME PEAKUUH, G- U T-KOMJIIIECAX, CTEPEO- U PETUOCEIEKTUBHOCTh Ha
npuMepax TaJoreHUPOBAHUS, THIPOTAIOTCHUPOBAHUS, TUAPATAIIUH, TIOHIATHE O KapOOKaTHOHE,
CKEJIETHBIE MEPETPYNIUPOBKU; MEXAHU3M PEAKIUN PaAUKaIbHOTO MPUCOCIUHEHHS IO KPaTHOU
BSI3M HAa NpUMEpPE TUIPOOPOMHUPOBAHMS MO Xapally; MEXaHU3M pPEeaKIuid paguKalIbHOTIO
3aMeIleHus] B aJUIMIBLHOE TOJIOKEHHE Ha TpHUMepax peakmnuii OpomupoBanusi ¢ NBS, a takxke
napoha3Horo XJopupoBanus mo JIbBOBY; 0COOEHHOCTH MATKOTo oOKucieHus (o Baruepy, Kpure,
[IpunexxaeBy) M KECTKOrO OKHCICHHUS (OKUCIUTEIBHBIM UM BOCCTAHOBHUTEIIBHBIA O30HOJM3,
KUAKOPA3HOE OKUCIICHHE); PEAKIINH ITOJIMMEPU3AIIUN AIKCHOB.

4. HenipenenbHbIe yriaeBOIOPOAbI. ANKaIUEHbI. AJIKHHBIL.

Henpenensusle  yraeBomopoabl. AnkaaueHbl. Tpu Tunma JAUEHOBBIX — YIJIEBOJOPOOB.
HomeHnknarypa. YrineBonopoasl ¢ CONPSKEHHBIMU JBOMHBIMHM CBSA3SMHU: JMBUHWI, W3OIPEH.
[Tpupona conpspkenus. CriocoObl moiydyeHUsl AUBUHWIA U u3onpeHa. dusmueckue cBoOWCTBa.
XUMHYECKUE CBOMCTBA JUEHOB C COMNPSKEHHBIMU JIBOMHBIMU CBsI3MU: peakuuu 1,2- u 1,4-
OpUCOEAMHEHNUS  (KMHETUYECKUH U TEePMOAMHAMMYECKHUH  KOHTPOJIb). Mexanuszm
AJIEKTPOPUIBHOTO IPUCOEIUHEHUS K JUEHAM.

Oco0eHHOCTH CTPOEHUS TPOMHOMN BSA3H, CBOMCTBA K OCOOEHHOCTU TMOPUAU3AINH SP-THOPUAHOTO
atoma yriepojga. HaxoxaeHue ankuHOB B MPHUPOJAE, MPUMEHEHHE B IMPOMBIIUICHHOCTH.
H3omepusi, HOMEHKIJIATypa, MPOMBIIINIEHHBIE U JIA0OpaTOPHBIE METOABI MOMyUeHUs (KapOuaHbBIN
METO/I, CHHTEe3 uepe3 peakTuBbl Monuya u JIpyrue coyid ajJKuHOB, JETHApPOraJloreHHUpOBAaHUE
TeMUHABHBIX U BUIMHAIBHBIX JIUTAIOTEHIIPOU3BOIHBIX YIJIEBOJOPOJIOB, JETraJOoreHUpOBaHUE
TETParaJoreHIPOU3BOIHBIX YTIEBOIOPOAOB, IETUIPATALIN TEMUHAIBHBIX TUOJIOB). XUMHUYECKUE
cBoiicTBa: peakiuu snekTpodunsHoro mpucoeannenus (AdE) (ocoOeHHOCTH, OTIMYUS OT
AJIKEHOB), PEaKIIMK HYKJICOPUIHLHOTO MpucoeAnHeHus (peakiust PaBOpCKOTO, B3aUMOICHCTBUE C
CUHWJIBHOM KHCIIOTON B IPUCYTCTBUE €€ COJIEeH, B3aUMOACHCTBHE C COJIAMU KapOOHOBBIX KHCIIOT),
nposiienne C-H KHCIOTHOCTH TEPMHMHAJIBHBIX AJKMHOB (B3aUMOJIEHCTBUE C KApOOHUIBHBIMU
COEIMHEHUSIMU, OOpa3oBaHME COJIEH, alleTWIICH-ajlIeHoBas neperpynmnupoBka dasopckoro),
peakuuMy JIuMepH3ali M apoMaTH3alUd aleTW/IeHa W TEePMHMHAJIBHBIX AJIKUHOB, pPEaKIUU
OKHCJIEHUS U PETEOCEIEKTUBHOTO BOCCTAHOBJICHUSI.

5. ApomaTtnyeckue yrieBoJI0pOIbl.

[TonsiTue 06 apomaruyHOCTH MO XIOKKEINO, MpaBHJia apOMaTHYHOCTH M HMX OOOCHOBAaHHE.
OHeprus crtabunm3anuu (pe3oHaHca). AHTHApPOMATUYHOCTh Ha MpHUMeEpe LUKIOOyTaaueHa,
UKJIONPONUIBHOTO aHUOHA, KaTHOHA LIMKIIONEHTAIUCHUINS. TOMOJOTMYECKHI psia OeHsona,
0COOEHHOCTH CTpOeHHsl OeH30JbHOrO Kouyibla, (opmyna Kekyne u coBpeMeHHas 3amuch
apomatnyeckoro kosblia. Knaccugukarus apenoB. dusznyeckre 0COOCHHOCTH apOMaTHUECKUX
YIJIEBOAOPOAOB (JIEKTPOMArHUTHBIE XapaKTepUCTUKU). MeToasl monydeHus (U3 OeH30MHON
KHCJIOTHI U ee cojield, cuHTe3 Bropra-®dutrura, ankunupoBanue 6ensona no @punento-Kpadrey-



['ycraBcony, cuHTe3 1o 3enuHCKOMY, cuHTe3 o Penme). XumMuyeckue CBONCTBA: peaKIuu
ANIEKTPOPMIBHOTO 3aMelieHuss (MeXaHW3M, BIUSHUE 3aMECTUTENC Ha HalpaBlieHUE
anekTpodia, KiaccH(pUKAIUs 3aMECTUTENlell) Ha NpHMepax peakiui TaJoreHUpOBaHUS,
HUTPOBAHUS, CYJIb(QHUPOBAHUS, AIKWIMPOBAHMA, aruupoBanus u mo Ppupemto-Kpadrey.
[IpaBuiia OpuEHTAIIMM: OPHEHTAHTHI IMEPBOTO M BTOPOrO pOJa: OOBSICHCHHE OPHCHTAIUU
3aMECTUTENCH JCUCTBHEM CTAaTUYECKOTO W JIMHAMUYECKOrO (DaKTOpOB, COTJIACOBaHHAs U
HECOTJIACOBAHHAs OPUEHTAIUS ABYX WJIM HECKOJIbKUX 3aMECTUTEICH B apOMAaTUYECKOM KOJIbLIE.
PanukanbHble peakiuu apeHOB, pEaKIUU OKHUCIEHUS C pa3pylleHHMEM U COXpaHEHHUEM
OEH30JIbHOTO KOJIbIIA

6. CTepeoxuMusi OpraHu4eCKIX MOJIEKYII

[TonsTie 00 ONTHYECKOW AKTHBHOCTH, IUIOCKOIOJIIPU30BAHHOM CBETE, YAEIHHOM BpAICHHH,
XUPAIBbHOCTH, AaCHMMETPUYECKOM aToMe yriepona. Kiaccupukamus ONTHYECKH aKTHBHBIX
coenquHeHuil no mkane dumepa u Kana-Uuronsnaa-Ilpenora, nonstue o0 OTHOCHUTENBHON U
a0COJIIOTHOM onThYeckor KoHpurypauuu. [IpaBuna omnpeneneHus CTapuIMHCTBA 3aMeCTUTENEH
no Kany-Uuronsay-Ilpenory. MeTtonsl onpeneneHuss ONTHYECKOW KOHPHUTypauu XUPATLHOTO
HeHTpa (B IUVIOCKOCTHBIX MPpOoeKIuiax Puiiepa, ¢ TOMOIIBIO MPOCTPAHCTBEHHBIX (hopMyin) Bumab
ONTUYECKON M30MEPUH ISl COEUHEHHM, COAepKAILUX OJWH U HECKOJbKO XHPaIbHBIX LIEHTPOB
(SHAHTHOMEPHI, TUACTEPEOMEPHI, IIMUMEPHI ), TIOHATHE 00 IPUTPO-, TPEO- U ME30POpPMax.

7. I'anoreHnpou3BOHbBIE YTIIEBOIOPOIBI.

Howmenknarypa, n3omepust 1 0COOEHHOCTH cTpoeHHs. OOIue METOIbl CHHTE3a T'aJOr€HAIKAHOB!
3aMEIICHUE aToMa BOJOpPOJA, PEAKLUHUHM NPHUCOCAUHEHUs II0 KpPaTHBIM CBSA3SM, 3aMELICHUE
TUAPOKCUIIBHOM TPYIIIBI CIHUPTOB, 3aMELIEHUE KHUCIOpOoAa KETOHOB, JIE€KApOOKCHIMPOBAHUE
IIPOU3BOJIHBIX KapOOHOBBIX KUCIOT. IIpUumHBI BBICOKOW pEaKUMOHHOM CHOCOOHOCTH
raJIOTEHAJIKAaHOB, PEAKIUU HYKJICO(UIBLHOTO 3aMENICHUsT B CHHTE3€ pa3IMYHbIX KJIaccoB
(crIUpTOB, MPOCTHIX W CIOXKHBIX 3(UPOB, THOJIOB, THOX(PHPOB, AMUHOB, HUTPUJIIOB M JIPYTHUX
(YHKIMOHATIBHBIX MPOM3BOJHBIX). (OCOOEHHOCTHM XMUMMYECKHMX CBOMCTB: MEXaHHU3M U
0COOEHHOCTH peakUuil MOHO- U OMMOJEKYIsIpHOro HykieopuiabHoro 3amenieHus (SN1 u
SN2)(konuyecTBO CTaiuil, MOPAIOK, CTEPEOXMMHMS; BIHUSHHE TMPHUPOJBI TrajoreHajJKaHa,
pacTBopuTeNnss M HykJIeoduiaa  Ha MOJIEKYJISIPHOCTh mporecca). KoHKypeHLHus peakiuii
AIIMMUHHMPOBAHUS: MEXAaHU3Mbl MOHO- U OumonekyisipHoro snumuHupoBanus (E1 u E2), ux
CTEpEepOXUMHUYECKHE OCOOCHHOCTH, ocoOeHHocTH MexaHu3ma Elcb. IlpaBuna 3aifieBa u
['opmana. BaustHue pa3nuysHbIX (akTopoB mpolecca Ha COOTHOIIEHHE MPOIYKTOB 3aMELIeHUs U
NMMHUHUPOBAHMUSL.

8. Annarnyeckue 1 apoOMaTUYECKUE CIIUPTHI.

Knaccugukanus cnuproB, 0cOOEHHOCTH CTpOoeHMs (YHKIHMOHAIBHOM rpynmbl. Punueckue
CBOMCTBA (MOHATHE O BOAOPOAHBIX CBA3AX), 3aBUCUMOCTh TEMIIEPATyphbl KUIIEHHUSI OT CTPOEHUS
cnupToB. MeTobl IOTyYeHHUs OTHOATOMHBIX U MHOIOATOMHBIX CIIUPTOB. XMMHUYECKHE CBONCTBA!
IIPOSIBJIEHUE KUCIOTHOCTH MPY B3aUMOJIEHCTBUY C CUIIBHBIMU OCHOBAHUSAMH (CPAaBHUTEIBHBIN PsJT
KHCJIOTHOCTH C JAPYTMMH KJIacCaMHU COEIMHEHUI), OCHOBHOCTb CIHPTOB. Teopus KHUCIOT U
ocHoBaHUM. CONpsKEHHbIE KUCIIOTHI U CONPSKEHHBIE OCHOBaHMS. [IOHATHE O HKECTKUX U MITKUX
KHCIOTax U ocHoBaHUsAX Ilupcona-JIptonca), peakiiuy COMPTOB Kak ClaObIX HyKiIeo(pmIoB (pu
B3aMMOJEHCTBUH C KapOOHWJIBHBIMH COCIUHEHUSMH, KapOOHOBBIMH KHCIOTaMH M HX
IPOM3BOJIHBIMH), OKUCIIEHHE CIUPTOB JI0 KapOOHMIIOB M KapOOHOBBIX KHCIOT. [Ipucoennnenue
CIIUPTOB K oJiehrHaM, alleTUIeHaM, HeNpeIeIbHbIM KapOOHOBBIM KHCIOTaM.



ApomaTtudeckue cnupThl. OcOOCHHOCTH CTpoeHHs. MeToabl orydeHus: (eHOIOB (KYMOJIbHBIMH,
U3 cosieil Cyab(OHOBBIX KUCIOT U Jpyrue). XUMHUYECKHE CBOMCTBA: pEAKIMH C y4acTHEM
TUAPOKCHWIIBHON Tpynnbl (0Opa3oBaHue cosiel, peakuuss BuibsiMcoHa, neperpynmnupoBka
Knaiizena), peakiuu apoMaTHYECKOTO Spa ¢ CHIBHBIME 3JIeKTpodriiaMu (MeXaHU3Mbl PEaKIuit
ANIEKTPO(MUIBHOTO 3aMEIICHUs) Ha MpUMepe TaloreHUPOBaHMS, HUTPOBAHUS, CYIb(UPOBAHMS,
alWIIMPOBAaHMs), PEAKLUM BOCCTAHOBIICHUS, PEAKLUM OKHCIEHUS (MEXaHU3M paJAUKaIbHOIO
npolecca OKUCIEHUS, BIUSHUE PAIUKAJIOB).

9. KapOoHWIbHBIE COSAMHECHUS

OcobenHoct  cTpoeHHst KapOOHMIBHOM rpynmbl. Homenkiatypa. MeToasl moiydeHUs
QIBJICTUIOB U KETOHOB. Peakiuu HykIeo(pHILHOTO MPUCOCTUHEHUS 0 KapOOHWIBHOHN TPYIIIe,
MEXaHHM3M peakuuu HykieodmibHOro mnpucoeauHenuss AdN. Peaknuu ¢ CHJIBHBIMHU
HYKJICOUITAMH: [HAHTHAPUHHBIA CHUHTE3, MOJIYYCHHE OUCYIb(UTHBIX MMPOM3BOIHBIX, CHHTE3
['puHbsipa, B3aMMOJCHCTBHE C aMMHAKOM M €ro MPOW3BOJIHBIMH, IEpPEerpynimupoBka bekmana.
[Tonsitue 06 ocHoBanusx [udda. Peakuuu anpaeruoB U KETOHOB €O cIaObIMU HYKJIeO(hUIaMu:
CIUpTaMH, MEpKalTaHaMH, BOJOW, B3aUMOJEHCTBHE ¢  IeHTaxjopuaoM  docdopa,
CaMOKOHJICHCAIlUsl ajbJerugoB. Kero-eHoybHAs TayToMepus. Peakiuu poTekarolue depes
o0pa3oBaHHE C€HOJBHBIX (POPM albJCTHOB M KETOHOB: aJIbJI0JIbHO-KPOTOHOBAs KOHICHCAIIHS,
peakiuss MaHHMXa, TaJOreHHpPOBaHHE, TaJopOopMHas peakius, 0-OpOMHPOBAHHE KETOHOB.
OKHCIICHHE KETOHOB M aJIbJICTHIOB: OKUCIICHUE KETOHOB C pa3pbiBoM C-C-cBs3el, OKUCICHHUE TI0
(J-aToMy yryiepojia, OKHCICHHE KETOHOB CHJIbHBIMH OKHCIIMTEISIMU, OKUCIICHUE ajbJICTH]IOB
CTa0bIMHM OKHUCIUTEIIIMU: PEaKTUBOM ToJlIeHCa, (DeTMHIOBOM JKUIKOCTBIO, THOKCUIOM CEJICHA,
HagkucioTamu (peakius baliepa-Bumurepa).

10. KapOOHOBBIE KHUCIIOTHI.

OnHOOCHOBBIE Tpe/ebHbIE KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS KapOOKCHIBLHOM
IPYMIIBL: paclpesieneHue 3IeKTPOHHOH miuoTtHocTH —I u +M addexTsl U ee BIMSIHUE Ha
XMMHUYECKHE CBOMcTBa KapOOHOBBIX KHUCIOT. IloABMKHOCTH — 0-BOJOPOJHOIO  aToMa.
KapOokcunaT-uoH, NmpU4YMHBI €ro ycToWduBOCTH. OCHOBHBIE METO/bl CHHTE3a (OKHCIIEHHE
YIJIEBOAOPOAOB, TIEPBUYHBIX CIMPTOB, IVIMKOJEW, aJIbJIErH0B, KETOHOB, CHHTE3Bl C
METAJIJIOOPTaHUYECKUMH  COEAMHEHUSMH, THUJIPOIU3 MPOU3BOJAHBIX KapOOHOBBIX KHUCIIOT,
METAJIJIOKOMITJIEKCHBIM CHHTE3). XUMHUYECKHUE CBOMCTBA: KHUCIOTHbBIE (MpU B3aUMOJEHCTBUU C
CHWJIbHBIMHU HYKJIEOpHIaMH), B3aUMOJAEHCTBHE CO ClIa0bIMU HyKJIeohunamu no mexanuzmy AdN-
SN (peakmus stepudukanuu, oOpa3oBaHHE HAAKUCIOT, OOpa30BaHUE XJIOPAHTUIPHUIOB H
AHTUJIPUJIOB KUCJIOT, o-rajorenuposanue no ['emtto-donbrapay-3enmackomy).

[TpenensHble uKapOOHOBBIE KUCIOTHI. O0ImuMe MeTobl cuHTe3a. OCOOEHHOCTH AUKApOOHOBBIX
KHCJIOT: IABEJIEBOM KHUCIOTH (PEakIMU TEPMHUECKOro, KUCIOTHOTO M OKHCIUTEIHHOIO
JIeKapOOKCUIIMPOBAHNUs), MAJIOHOBOM (IOJydeHHWe M MpHUMEHEHHE HaTpuilMaioHOBOro sdupa,
nekapOokcuiarpoBanue, peakius KHeBenarens), stHtapHoil (peakuus IlITo60e, momyuenue u
NpUMEHEeHHEe CYKIMHUMH/IA), aIMITHHOBOM U MUMETHMHOBOM (peakius JJukmana).

Oxkcukucnotel. CrocoOsl mosrydeHusi. OCOOCHHOCTH XHUMHYECKHX CBOWCTB: B3aWMOBIIHSHUE
TUAPOKCO- M KapOOKCWJIBHOW TPYI, TIOJYYCHHE JAKTHUIOB W JIAKTOHOB. CeleKTUBHOE
BOCCTAaHOBJICHUE TUIPOKCO-TPYMIBL. JINMOHHAS KUCTIOTA.



Oxkcokucnotel. CriocoObl ToydeHusi o (Ha MpUMepe MUPOBUHOTPATHOM KHUCIOTHI) W [ (Ha
npuMepe aleTOYKCYCHOW KHCIIOTBI) OKCOKUCIOT. (OCOOEHHOCTH XUMHUYECKHUX CBOWCTB [3-
OKCOKHCIIOT U UX 3(pUpOB.

11. [Ipon3BoaHbIe KAPOOHOBBIX KUCIIOT.

ITonstue 00 AIMUWIMPYIOIUX arcHTax U pCaKIuAX alluJIMpOBaHUs. PHI[ IIPpOU3BOJHBIX Kap6OHOBBIX
KHCJIOT I10 aI_[I/IJ'II/IPYIOH_[eﬁ CITOCOOHOCTH.

Conn KapOOHOBBIX KHCIOT. XUMUYECKHAE CBOMCTBA: PEAKIIMU C HYKJICOPMILHBIMU peareHTaMu,
MIEPEerOHKa COJIei KapOOHOBEIX KUCIIOT, peakius Konbbe, cuates Jroma, peakius XyHCIUKKepa-
boponuna, B3aumMoaeiicTBue ¢ peakTuBaMu [’ puHbsApa, METOIbI NIPEBPALICHUS COJICH B CHIIbHBIC
aluIMpyoIue areHTel. Mpuia.

Cnoxubie 3¢upsl. OcOOEHHOCTH CTPOCHUS CIOXKHOAPUPHOU Tpymibl. CHOCOObI MONTyYeHUS:
peaknus stepudukanuu no Dumiepy, peaknus TuIEHKO, KapOOKCHIMPOBAHUE allCTHIICHA.
XUMHUYECKUE CBOKMCTBA: BOCCTAHOBJICHUE JUTHHATIOMOTHAPUIOM, 1o byBo-bnany, peakius
Pedopmarckoro. CnoxunoadupHas koHaeHcanus (peakuusi Knaiizena). AuetoykcycHbiit adup:
METO/IbI ITOJTyYEHHSI, 0COOCHHOCTH XUMHUECKUX CBOWCTB (00pa3oBaHUE COJICH, aJIKWINPOBAHUE U
AIMIMPOBAHNE, KETOHHOE M KHCJIOTHOE PACIICIUICHHE, B3aWMOJICHCTBUE C HENPEICITbHBIMU
COCTMHEHUSIMU KaK JOHOp Muxadjs).

Awmunbl, HUTpUIIbl. OCHOBHBIE CIIOCOOBI OMyUYEeHHS. XMMHUYECKUE CBOMCTBA AMHI0B U HUTPHIIOB:
TUAPOIIN3, BOCCTAHOBIICHUE C ATFOMOTUAPUIOM JIUTHUS, B3aUMOJICICTBHE C peakTuBaMu [ prHbspa.
Oco0eHHOCTH XUMUYECKUX CBOWMCTB aMHJIOB: 00pa3oBaHUE IUKIMYECKHX aMHUJOB — JIAKTAMOB,
TUAPONIU3  aMUJOB, JIETHIpaTalus aMHUJO0B, BOCCTAaHOBIEHHWE JO aMHUHOB, peaKuus
HUTPO3UPOBAHUS, PpEaKIMs Jerujaparalud, IeperpynmnupoBka amuaoB 1o [odwmany.
OcoOeHHOCTH HUTPHUIIOB: THJPOJU3, AJIKOTOIU3, aMMOHOJHM3 HUTPUJIOB, pEaKIUu C
METAJIJIOOPTaHUYECKUMH COETMHEHUSIMHU, BOCCTAHOBJICHHUE O aMUHOB.

["asloreHaHrUAPUABI M AHTUAPU/BI KAK AllUIIUPYIOIIKE areHThl. MeToabl ony4yeHus. XUMU4YEeCKHe
CBOMCTBA: THIPOJINU3, aJIKOT0JIN3, AaMUHOIN3, BOCCTAHOBJICHHUE 110 PO3eHMyHy, B3aMMOICHCTBHE
¢ peaktuBamu [ puHbspa, peakius ApHiara-ucTepra.

12. AMUHEL

Knaccugpukamuss u  HoMeHknarypa amuHOB. CTpoeHHME aMHUHOTPYNIbL.  3aBHCUMOCTh
HYKJIEOQUIIbHBIX U OCHOBHBIX CBOMCTB aMHHOB OT CTPOEHHUS aMMHOB. AMHUHBI KaK KHUCJIOTHI U
ocHoBaHus. CpaBHUTENbHAs XapaKTEPUCTUKA KHUCIOTHO-OCHOBHBIX CBONCTB MEPBHYHBIX,
BTOPUYHBIX U TPETHUYHBIX aMHUHOB. OCHOBHBIE CIIOCOOBI MOJyuyeHUs anupaTHYECKUX aMHHOB
(aMMOHONIM3  CIUPTOB M AJKWITAJIOTEHUIOB, cuHTe3 [abpuansa, peaknus ['odmana,
neperpynnupoBka Kypuuyca, BOCCTaHOBUTEIbHOE aMMUHHPOBAHHWE KETOHOB M allbJIETHJIOB,
IpUCOEAMHEHNE aMMHaka K  o,-HempedenbHbIM  ajbAeruaaM, peakuuss MaHHuxa,
BOCCTAHOBJIEHHE aMUJI0B, HUTPUJIOB, a3U0B, OKCUMOB U HUTPOCOEIMHEHUH, METO/1 DIlIBaiiepa-
Knapka, Jleiikapra). KauecTBeHHBIE peakllMM Ha MEpBUYHBIEC, BTOPUYHBIE U TPETUYHBIE AMHUHBI
(B3auMoJIeHiCTBUE C a30TUCTON KUCIOTOM, TecT XyHAcaukepa). HykineopunbHOCTh 1 OCHOBHOCTD
aMUHOB. AJIKWIMpPOBaHHE W alMUJIUpOBaHHME aMUHOB. B3ammonelicTBue ¢ KapOOHUIBHBIMU
COEIMHEHUAMHU (TIOy4eHHE UMUHOB U €HaMUHOB). OKHCIIEHUE AMHUHOB.

13. AMHHOKHUCIIOTHI.

KnaccnquauI/m AMHUHOKHUCIIOT, pAA HE3AMCHUMBIX aMUHOKHUCIIOT. MGTO)II)I CHHTE3a (aMMOHOJ'II/IB
TaJIOr€HIIPOU3BOAHBIX Kap6OHOBI>IX KHCJIOT, CHHTE3 Fa6p1/13n5{, CHHTE3 C IIOMOIIBIO MAJIOHOBOTO



a¢upa, cunre3 Illltpekkepa). OcoOEHHOCTH CTpPOCHHS (CIMOCOOHOCTH CYIIECTBOBAHMS Kak
OWIOJIIPHBIX HMOHOB, TMOHATHE 00 W303JIEKTPUYECKOM Touke). OnTuyeckas aKTUBHOCTh
AMUHOKHCIIOT, HPUPOJHBIE H30MEpPbl. XUMHYECKHE CBOICTBA AMHUHOKHCIOT:  PEAKLMH,
OpoTeKaIue M0 aMHuHO-rpymne (oOpasoBanue N-alMIbHBIX MPOM3BOIHBIX  (METOM
KapOoOeH30KcH3aIuThl), oOpa3oBanue ocHoBanuil ludda, B3aMMOAEHCTBHE C PEAKTHBOM
Cenrepa (2,4-nuHATPOPTOPOCH30I0M), peakIus DAMaHa, METO KOJIMYECTBEHHOTO OTPEeIICHUS
amuHo-rpynnsl 1o Ban-Cnaiiky, no Cepenceny, auuaupoBanue 1o Illorreny-baymany,
JI€3aMUHUPOBAHUE), PEAKIINH, TPOTEKAIOINE 0 KapOOKCHIbHOU rpymie (oOpa3oBaHue coneil u
BHYTPUKOMIIJIEKCHBIX COCIMHECHUH, Tepu(HUKaAIU o Quuepy, oOpa3zoBaHue
TaJIOTEHAaHTMIPUAOB, MENTUAHBIX CBA3€H, MEXMOJEKYJISIPHOE alWIMPOBAaHUE, peaKLUuu
nexkapOokcuapoBanus). KauecTBeHHbIE peakuu 0-aMUHOKCHJIOT: HUHTUJPUHHAsA, OMypeToBasl,
KCaHTOIPOTEHHOBASI.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (PU3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

OcHOBBI KOTHUTHBHBIX HayK

Heab AMCHUNIMHBI:

- W3yYCHHE HAYYHBIX IIPUHUUIIOB U METOJOB HCCIEAOBAHUSA KOTHUTUBHBIX IIPOLECCOB,
MOJTrOTOBKA K JaJbHEHUIIIEMY PO eCcCHOHATBHOMY HCIIOIB30BAaHMIO 3TUX 3HAHUH MTPU pa3padoTKe
IIEPCIEKTUBHBIX KOHBEPIE€HTHBIX TEXHOJIOTHUMN.

3agauu AMCHUIINHBIL:

- O3HAaKOMJICHHWE CTYACHTOB C 0a30BbIMU TEOPETUYCCKUMH MOHATHSIMU M METOJIUYECKHUMHU
Mpole1ypaMu B 00JaCTH KOTHUTUBHBIX HayK U TEXHOJIOTHIA;

- ACMOHCTpalus IMPaAKTUICCKOI'0 3HAYCHH A MCKINCHUITIIMHAPHBIX HCCHG,Z[OBaHHI;'I, HallpaBJICHHBIX
Ha U3Yy4YCHHNC KOTHUTHBHBIX IIPOLCCCOB Y YCIIOBCKA;

- BI)Ipa6OTKa HaBBIKOB CaMOCTOATCIBHOIO IIOMCKa M OICHKHU I/IH(l)OpMaIII/II/I B o0Onactu
KOTHUTUBHBIX HAYK U TGXHOHOFHfI;

- MOATOTOBKA K 3KCIIEPUMEHTAIbHBIM HMCCIICIOBAHUEM KOTHUTHBHBIX MPOIIECCOB Y YelIOBEKa B
KOOIIEPAIllM C TPEJCTAaBUTEIIIMA KOTHUTHUBHBIX HAayK — aHTPOIIOJIOTAaMH, TCHXOJIOTaMH,
JMHTBUCTaMH, (U3HOJIOTaMU, pPa3paOdOTUYMKaMU CHUCTEM HCKYCCTBEHHOTO HWHTEIUICKTa U
POOOTOTEXHUKH.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUIINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIUECs T0JIKHbBI
3HATh:

- OCHOBHBLIC OTaIllbl HAYYHOTO M3YUCHHUA CO3HAHUWA, BOCIIPUATHA, BHUMAHUA, IMTAaMATH U OPYTHUX
KOTHUTHUBHBIX IIPOLCCCOB;

- OCHOBHBIC HpO6HeMI>I U €CTCCTBCHHOHAYYHBIC MCTOAbl COBPEMCHHbLIX MCKIAUCHHUIIIIMHAPHBIX
HCCIeI0BaHUM KOTHUTHUBHBIX IIPOLECCOB Yy YCJIIOBCKA,

- TCOPETHUICCKUEC MOACTIU U SMIIMPHUICCKUEC 3aKOHOMEPHOCTH Pa3BUTHA U pacliaga KOTHUTHUBHBIX
IMPpONHECCOB Yy YCJIIOBCKA,

- OCHOBHBLIC HOAXOAbI K MATEMATUYCCKOMY OIMMCAHUIO W TCXHUYCCKOMY MOJACINPOBAHUIO
KOTHUTHUBHBIX IIPOLECCCOB;

-0 HCO6XOI[I/IMOCTI/I y4€Ta KOTHUTHUBHBIX XapaKTCPUCTUK YCIIOBCKA ITPU pa3pa60TI<e TCXHHUYCCKHUX
CUCTEM, IMPAMO HJIM KOCBCHHO MPEAHA3HAYCHHBIX JJIA BSaHMOﬂeﬁCTBHH C YCJIIOBEKOM.



yMeTb:

- HCIIOJIB30BaTb Ha IPAKTHUKEC TCOPETUYCCKUC TIIOHATHUA W H3BECTHBIC OMIIMPHUYCCKUC
3aKOHOMEPHOCTH COBPEMEHHBIX KOTHUTHBHBIX HAYK;

- BBLICTATH E€CTECTBCHHOHAYYHBIM AacCHEeKT 3ajaudd, aOCTparupysach OT HECYIIECTBEHHBIX U
CyObEKTHUBHBIX BIMSHUI HA MPOOIEMHYIO CUTYAIIHIO;

- HAXOJUTh OOIIMIA METOIWYECKHM TOJXO0J, HEOOXOAUMBIM JJIA pelieHus 3aaad B 00JacTh
KOTHUTHUBHOW APrOHOMHKHU U WHKEHEPHH YETIOBEYECKOTO (haKTopa;

- paboTath Ha COBPEMEHHOM 3KCIEPHMEHTAJILHOM O0OpYIOBaHMU, NpPEIHA3HAYCHHOM IS
KOTHUTHUBHBIX UCCIIEIOBAaHUM.

BJIa/1eTh:

- MHOrOo(akTOPHBIM IUIAHUPOBAHUEM SKCIEPUMEHTOB B KOTHUTHBHBIX HCCIIEIOBAaHUSAX MU
MaTeMaTHKO-CTATHCTHYECKUM armaparoM 00pabOTKH UX Pe3yiIbTaToOB;

- HaBbIKaMH HCI/IXO(i)I/ISI/I‘{eCKI/IX I/ISMepeHHﬁ;

- HaBbIKaMU O6HICHI/I$[ C MMPEACTAaBUTCIIAMU KOTHUTUBHBIX HAYK — aHTPOITIO0JI0IraMHU, IICUXOJIOraMHU,
JMHTBUCTaMHU, HEHPOPHU3UOIOTaMHU, pa3pabOTYMKAMHU CHCTEM HCKYCCTBEHHOTO HWHTEJUICKTA U
POOOTOTEXHUKY;

- HaBBIKAMU CaMOCTOSITEILHOIO MOKMCKA HAHHBIX KOTHUTHUBHBIX HMCCIICIOBAHMU B KYPHAJIbHBIX
HY6J'II/IK8.I_II/I${X u I/IHTepHeTe, a TaK)XKC OLICHKHA Hay‘lHOﬁ HaJCKHOCTH 3THUX JAaHHBIX.

TeMbl U pa3jaeiibl Kypca:
1. ApXUTEKTypa UHTEIJIEKTa YeJIOBEKa.
OrpanudeHHas pallMOHAIBLHOCTH YeJIOBEKA.

[Togxompl K ONMHMCAaHWIO WHTEIUIEKTa B HMCTOPUYECKON aAHTPOIIOJIIOTHH, TICHXOMETPHKE,
UCCIICIOBAaHUSAX Ppa3BUTHS, HMH(pOpMaTHKe U HelpouHpopmaTuke. Bpiciine KOrHUTHUBHBIE
IPOIECChl: KOHILENTYyalbHbIE CTPYKTYPbl W METAaKOTHUTHBHBIE KOOpPAMHAIMH. MeXaHU3MbI
BooOpakeHusi. OCOOCHHOCTH  pelleHHs  MajblX  MBICIMTENBHBIX  3afad. ['umoresa
JUHTBUCTUYECKOH OTHOCUTENIHOCTHU: JaHHbIE, MOATBEP)KIAIOIIME 3Ty TUIOTE3y B BapHaHTE
«MpinuieHue s pedn». Teopun Iluaxke m Boirorckoro. MHamBuayanbHas TEOpHUs NCUXUKU
(Theory of Mind). Kputuka npeacraBieHuil 0 pa3BUTUH MEHTAJIBHOW JIOTUKH B UCCIIEAOBAHUIX
IPOIIECCOB YMO3AK/IIOUEHH: 3a/aua cenekuuu Yaizena, Monty Hall Dilemma, npoGiemsr ¢
pelIeHreM 3a/1a4 B BEpOITHOCTHOM (opmare JaHHBIX. OrpaHndeHHas palliOHaIbLHOCTh YEJI0BEKa
no Kanemany. DBpPUCTHKM JOCTYHHOCTH M PENPE3CHTATUBHOCTH. DPPEKT 3MOIMOHAIBHOTO
oOpamieHusi. MopaibHbIe IBPUCTHKH.

BepTI/IKaJ'II)Hoe ¥ TOPU3OHTAJIBHOC U3MEPCHUA UHTCIIJICKTA.

KoruutuBHo-adpexTuBHBIE Tpolecchl. BepTukanbHoe uH3MepeHue HuHTeiekTa 1no b.M.
BennukoBCcKOMY: ypOBHM KOTHMTHMBHOW opranm3aumu or A 1o F, wux o¢yHkuun u
Helpodusnonornyeckuii cyocrpar. CHHIPOMBI BBINIAACHUS YpOBHEH. Bo3MOXKHbBIE reHeTHYecKre



MEXaHU3Mbl: CUHAPOM YWIbsIMCA U PACCTPOMCTBA ayTUCTUYECKOTO CHEKTpa. ['opu30HTaIbHOE
U3MEpEeHUE SMOIMOHATILHO-MOTUBAIIMOHHOM cdepsl 1o [Tankcenmy: cuctemsl SEEKING, LUST,
CARE, PANIC, FEAR, RAGE, PLAY. Ponp HeliporpancMutTepoB. Tunudasie qucHyHKINN U
HapymeHus. MccnenoBanus MEXaHU3MOB cTpecca B OMOJIOTUH U TICUXOJIOTHH. POITb KOTHUTUBHON
orieHKH cutyanun. [IpobiieMa MHAMBUAYAILHON CTPECCOYCTONYMBOCTH YETIOBEKA.

2. Baumanue u mpoGiieMa CO3HaHUS.
Buumanue u neiictue.

AKTHBHOCTb TIO3HAHMSI: UCCIIEIOBAaHUS aKTUBHOTO 3PEHUS U Ocs3aHus. Buibl NBI>KeHU ria3, ux
MO3roBble MeXaHU3Mbl. CII0)KHOCTH C OINpEJe/ICHHEM IOHATUS «BHUMaHHe». «BHeuiHee u
BHYTPEHHEE», <«IIPOM3BOJIBbHOE U pedUieKTOpHOE» BHHUMaHue. BHuMmanue Kak (QuUIbTp.
DKCIEPUMEHTHI TI0 CEJICKTUBHOMY ClIylaHuio. DhdekT 6ecenpl 3a KokreiieM. DG (EKT OKTaBbl.
Buumanue kak ymcrBeHHoe ycuiue. [IpeacraBneHue o0 OrpaHMYEHHOM IIyJie PECYpPCOB
o0pabotku wuHpopmanuu. Ilo3utuBHbie U HeratuBHble d(pdexTsl BHUMaHus. Cremnora
HEeBHUMaHUS. DQPQEKThl CIENOThl K M3MEHEHHEM. BHUMaHUS Kak KOTHUTHBHBIA KOHTPOIIb.
Teopus Tpex cucreM BHuMaHus [lo3Hepa. Jucconmanus 3¢(heKToB CO3HAHUS ¥ BHUMAHHS.

MO[[GJ'II/I U MCTOABI U3Yy4YCHUA CO3HAHUA.

CriekynsTUBHBIE TEOPUM CO3HAHUA B INcuxoaHanuse U ¢unocopuu. IToHaTue kapTesmaHckoro
Tearpa JleHHeTa, «OPY’JUIOBCKas» U «CTaJMHCKas» Teopuu cozHaHus. Helpodusnonornyeckue
TEOPUM YACTOTHOro KoaupoBaHusi 3unrepa, Kpuka wu Koxa. [loHATHE KOTHUTHBHBIX
aBTOMaTU3MOB. [101X0/1bI K ONEpaliMOHAIEHOMY PA3JIMYE€HUI0 CO3HATEIbHBIX U OeCCO3HATENbHBIX
IPOILIECCOB: METOJIMKA MpoUrpbla-Beiurpeia Iloznepa-CHaiinepa, conocraBieHne HaKJIOHOB
(GYHKIMH TIONOXHUTENBHBIX M OTPUIATEIbHBIX OTBETOB B 3aJadyax IIOMCKa, METOAHMKA
Jcconmanuu npoueccoB [xokodu. YposueBrbie 3¢ dextsl B penomenax ciernoro B3opa (blind
sight) 1 UTHOPUPOBAHUS MOJTYNPOCTPAHCTBA. MecTo CO3HaHUSI B TEOPUH YPOBHEU MOCTPOCHUS
JIBWXEHHUN bepHiTeiHa.

3. I/ICTOpI/I}I U COBPEMCHHOC COCTOAHNEC KOTHUTUBHBIX HCCHCHOB&HHﬁ.
CDI/IJ'IOCO(bCKI/Ie N €CTCCTBCHHOHAYYHBIC OCHOBAHHA KOTHUTHUBHBIX I/ICCJ'IGI[OBaHI/II\/JI.

OMIUPU3M UM pallMOHANIM3M B TpakToBke mo3HaHws: [lexkapt, Jlokk, FOm, Jleitouun u Kanr.
[TombiTka HaTypdmnocopckoro cuHre3a. Bo3HUKHOBEHHE (UZMONOTHH, JHUHTBUCTUKA U
SKCIIEpUMEHTaIbHOU ncuxonoruu: Bunsrensm ['ymGonsar, I'enpmronsi u Ceyenos. [Icuxonorus
co3HaHus ByHATa W ee KpUTHKA: TMCUXOAHAIN3, OWXEBHOPU3M M TeIITATbTIICUXOJIOTHS.
KynbrypHo-ucropuueckue TeueHus. Hedponcuxonoruss  Jhbmm, X2066a u  Jlypus.
Bo3HHKHOBEHME KOTHUTHMBHOTO NOAXOJA. Poib «kapTe3MaHCKOW JIMHIBUCTHUKU» XOMCKOIO U
MaTremMaTu4ecKoi Teopur KoMMmyHukanuu lllenHona-Yusepa.

OcHoBHbIE TOIXObI U MTPOOJIEMBI COBPEMEHHOM KOTHUTUBHOW HAYKH.

TpI/I 0a3oBbIe TCOPCTUUCCKHUEC MOJCIIN: KOMIIBIOTCpHAs MeTa(bopa, MOAYJISIPHOCTh IMO3HAHUSA U
HUCPAPXHUYCCKUC MOICIIN. OnucareabHbIC HCCIICAOBaHHA B AaHTPOIIOJIOTHU, JIMHI'BUCTHUKE U
T'CHCTHUKC. 3KCHCpI/IMCHTaHLHLIC HCCIICAOBaHUA IMO3HABATCIIBLHBIX MPOLECCOB B IICUXOJIOTHU U,
OT4aCTHu, JTMHI'BUCTHUKE. PazButne HCﬁpOKOFHHTHBHBIX MCTOHNOB U TCOPCTUUYCCKUX MoOJeTIeH:
KOI'HUTHBHBIC HeﬁpOHaYKI/I. KoruutuBHas reHOMUKA. Hp06JICMBI HCKYCCTBCHHOI'O MHTCJIJICKTA U



BBIUUCIUTENbHBI  MOAXOJ. YCWIMBAaIOUleecs MPAKTUYECKOE 3HA4eHHWE  KOTHUTHUBHBIX
uccinenoBanuii. KoruntusHas Hayka u koHBepreHTHole (HBUK) texnonorum. ITpaktnueckoe
3HaYeHHE KOIHUTHUBHBIX MCCIIEJOBAHUI B SPrOHOMHUKE, WHKEHEPHUU YelloBeYeCcKoro (hakropa u
IIOBCEJHEBHOM KM3HM. KOrHuTvBHAs JSproHoMuka M HelposproHomuka. HcecnenoBanus
HeBepOaTbHON MaMATH M co3JlaHue rpadudeckux nHTepgeiicoB nonp3oparensd. «OrpaHnYeHHAs
paloHaiIbHOCTEY» yenoBeka 1o Kanemany. IleprenTuBHble 1 KOTHUTUBHBIE WiLTI03UU. poHun
ABTOMATH3aIMH ¥ BO3MOXKHOCTHU MX MPEOJOJICHNS: KOTHUTHBHBIE HHTEP(EHCHI.

4. KoHuenTyanbHbIC CTPYKTYPHI, SI3BIK H PEUEBOC OOIICHHUE.
IlcuxocemanTuka.

[Togxonb! k npoOieMe 3HA4YEHUs B JIOTMKE, JMHIBUCTHUKE, NCUXOJOTHUM U HEHPOPHU3UOIOTHH.
CemaHTHYECKHE CETU U NMPOCTpaHCTBA. JIaTeHTHBINH cemaHTUUYeckui aHanu3. [Tonarus 6a3zoBoro
ypoBHs 1o Pour. Posib oTAenbHBIX MPUMEPOB U CUTYaTUBHBIX (hakTOpoB. MeKKaTeropuaibHast
OpraHu3anysi 3HaHMHA: OHTOJIOTMM M cXeMbl. Pempe3eHrtanuss HeBepOalnbHOTO 3HAHUA U
IIPOCTPAHCTBEHHOI'O OKPY)KEHUsS: KOTHUTHBHBIE KapThl W Koyulaxu. ClLieHapuu U rpaMMaTHKU
ucropuid. ' 106anbHBIe KOTHUTHBHBIE Mojean. HauBHBIE MoJenu Mupa: (pU3KMKa U MICUXOJIOTHUS
00bI1eHHOTO co3HaHus. DyHaamMeHTanbHas omunoka arpuOynuu. KynbTypHas aHTpONonorus u
MEXKYJIbTYPHBIE UCCIIEIOBAHUS BEPHI B CBEPXBECTECTBEHHOE.

OT poHETHKH K IparMaTuKe Peyu.

Pa3zHooOpa3ue s3bIKOB U UX 3BOJIOLMSA. BO3MOXKHBIE FeHETHUECKHUE MEXaHU3Mbl. SI3bIK M peub.
Bocrnpusitue n nopoxzaenue peun. MOHONOTHS W MPOCOJAMKA. TeopHsi PeyEBBIX JIEUCTBUU.
Pa3Butne HaBblkOB uTeHMs. Heliponcuxomormyeckue CHHIPOMBI M Mognend. KorHutusHble
uccienoBanus rpaMmmaTuki. Kputrnka tpancopMaiioHHONH Moiesin XOMCKOTO B TICUXOJIOTHA U
KOTHUTHBHOM JIMHTBUCTHKE. Teopusi TIYyOMHHBIX CEMaHTHUYECKHMX pOJICH, TpaMMaTHKU
KOHCTpykuuid. [IparmaTnka KOMMYyHMKaTUBHBIX cuTyarui. [IpuHnun koonepatuBHocTH I 'patica.
HecoBnanenue 3HaueHNs U CMbICIIA: UCCIIEJOBaHHE MeTadoprudecKoi peuu. Teopusi MEHTATbHBIX
mozaenerd  JIxoHcoH-Jdiipna.  IIpono3unmoHAIBHBIE  YCTAaHOBKH. Te€OpHsl  MEHTaJIbHBIX
npoctpaHcTB POKOHBE.

5. MeToibl COBPEMEHHBIX KOTHUTUBHBIX HCCIEIOBAaHMIA.
OO011re MPUHIKUITBI 1 OCHOBBI TIJITAHUPOBAHUSI.

[Tpo6rieMbl BaNMIHOCTH U HAJEKHOCTH METOOB, SKOJIOTHYECKas BATUAHOCTh MUCCIEIOBAHUN B
KOTHUTUBHOM Hayke. Co3/jaHue PEeaTUCTUYECKUX U OJHOBPEMEHHO KOHTPOIMPYEMBIX YCIOBUH C
MOMOIIBIO CHUCTEM BHPTYalbHOU peanbHOCTH. Habmonenue, SKCIIepuMeHT U KBa3UIKCIIEPUMEHT
B KOTHUTHUBHBIX HcclenoBaHusAX. OCHOBBI (PAaKTOPHOTO MIIAHUPOBAHUS IKCIEPUMEHTa. MeToabl
BUJICOPETUCTPALIMU U aHalIn3a noseneHust. COBpeMEHHbIE CUCTEMBI PETUCTPAIIMK IBH>KCHUI ri1a3
(«aWTpeKUHI») W HW3MEHEHHMH JuaMeTpa 3padka. [lcuxodu3momornyeckre MeETOIbl aHallnu3a
KapIMOBACKYJISIPHOM aKTUBHOCTH M KOKHO-TJTbBAHUUYECKUX PEAKITUM.

VHBa3uBHBIE M HEHWHBA3WBHBIE METOJbl HEHPOKOTHUTHBHBIX MCCIECJOBAaHUN AKTHUBHOCTH
TOJIOBHOIO MO3ra 4YelloBeKa. MHUKpPOIJIEKTPOJIHOE OTBEICHHUE aKTUBHOCTH HEHPOHOB.
Onekrposniedanorpamma (O3I) m  meroauka BbI3BaHHBIX mnoTeHmuanoB (BII/  ERP).
Maruurosnnedanorpamma (MOI). TosutponHo-smuccuonnas tomorpaduu (II19T). Metonsl,
ocHOBaHHble Ha 3(pdekre saepHoro marHutHoro peszonanca: MPU, ATU, pMPU u MPC.



[TpoGnembl ¢ MEeTOIOM BhIYUTAHUA. MeTo TpaHCKpaHUAIbHOU MarHUTHON ctuMysisiiuu (TMC).
HoBeie momxonsl, Takue kak HUPC, MUT u ABI — Analyzer-Based X-ray Imaging.
MonekyapHbld UMAJKUHT. ['€HOMHBIE MCCIENOBaHHMS B KOTHUTHMBHOM HayKe: MEPCIEKTUBBI
MOJIEKYJISIPHOM IICUXOJIOTHH.

6. HpI/IMepH 1 ICPCIICKTUBBI IIPAKTHUYCCKOI'0 IMIPUMEHCHUA KOTHUTHUBHOM HAaYKHU B KOHBCPI'CHTHBIX
TCXHOJIOTHUAX.

KorauTuBHBIC TEXHOJIOTHH.

[TonsiTne korHuTUBHBIX TexHOosorui kak yactu HBUK pa3zputus. Panane nprumepbl KOTHUTUBHBIX
TEXHOJIOTHI Ha mepecedyeHuu ¢ MHGOPMATUKOMN: rpaduueckue UHTep(hEnch MOJIb30BaTENs U
CUCTEMbI BUPTYaJIbHOHN peanbHOCTH. [IpuMepbl BTOPOro moKoJeHUsI KOTHUTHUBHBIX TEXHOJIOTHI:
1). MHWurepdeiicel, dYyBCTBUTENBHBIE K BHHMaHHIO mojib3oBarens (Mudo-Korno); 2).
HNHutepmomanbaple MHTEpdeEiicel Ha 06aze HOBbIX HaHoMarepuanoB (Hano-Uupo-Korno); 3).
MeToapl SKCIUITMKAIMA CO3HAHWS W JuarHocThku smonuid (buo-MHdo-Korno); 4). Merosasr
pacnio3naBanue xectoB (MHpo-Korno); 5). AurponomopdHusie arentsl / aBatapsl (Mudo-Korno);
6). Meroabl KOTHUTHBHOM T€HOMHMKUM U KOTHOTpomnHble cyOctanuuu (buo-Hano-Korno); 7).
HeilipomapkeTunr, HelposkoHOMHKa U HeWposproHomuka (buo-Koruo); 8). Mertozasl
MOJIEKYJISIPHOTO “peMoHTa” namsaTH uenoseka (buo-Hano-Korno).

I/ICKYCCTBCHHHﬁ HHTEIJUIEKT 1 YeJIOBEUYECKUM pasyMm.

[TepcnekTHBBI MOJICIIMPOBAHUS KOTHUTUBHBIX IIPOLIECCOB M BOSHUKAIOLIUE IPH 3TOM MPOOIIEMBI.
Tect Trropunra. IIpobnema «3a3emieHus» CHMBOJIMYECKMX HpeoOpa3oBaHuil. Kwuraiickas
komHara Cépist. ['nnoresa tenecHocty no3Hanus. [lpodaema FOma. [Ipo6iema unenTudukanmuu
CyObeKTa NesTeTbHOCTH, NMPHUHATUS PEIICHWA W KOHTPOJISA JEHCTBUH B HEHPOKOTHUTHBHBIX
uccieoBaHusAX. MopasibHasi OTBETCTBEHHOCTh MCCIIE0BATEINS 32 UCCIEN0BaHUs U pa3pabOTKH,
BEJIyIIHE K SKCIUIMKALMKA COCTOSIHUM CO3HAHUS U KOHTPOJIIO TIOBE/ICHMUS.

7. CGHCOpHHe CHUCTCMBI U ITPOLIECCHI BOCIIPUATHUA.
CGHCOPHO-HepHGHTI/IBHaﬂ opraHu3anysa 4€JIOBEKa U €€ 5BOJIIOI M.

[TnacTUuHOCTh U U3OBITOYHOCTh B OpraHU3allMi CEHCOPHO-NEPLENTUBHbBIX cucTeM. HelipoHHble
MexaHu3Mbl U Teopuss Dypre-paznoxenus. utepmonansuele 3¢dextsl u cuHecrezun. Cxema
tena. PasHoBuaHOCTM OonM M mpobiema (aHTOMHBIX KOHEYHOCTeH. KoXKHO-TakTHIIbHAs
qyBCTBUTEIBHOCTb. ODKCIIEPUMEHTHl C PE3MHOBOM pPYKOW M CyOBEKTHBHOM CMEHOW Tea.
[TpoGnema 3puTeNbHO-BECTUOYIAPHBIX B3aUMOJICHCTBUI B aBHALlMU, KOCMOHABTUKE M CHCTEMax
BUPTYyaJIbHOWH peallbHOCTU. 3puTenbHo-akycTudeckue s¢dexrsr: s¢ppexkr Mak-I'ypka B
HKCIEpUMEHTaxX ¢ BUAUMOMN peubto (visible speech). OrpanndueHHOCTh 3PPEKTOB «3PUTETHHOTO
rieHay. Teopun KBaHTOBAaHHOTO M HEMPEPHIBHOT'O NEPIENTUBHOTO BPEMEHHU.

Bocnpusrre npocTpaHCTBEHHBIX U IMHAMUYECKUX XapaKTEPUCTHK OOBHEKTOB.

CoBpeMeHHBIN CTaTyCc 3aKOHOB IEPLENTUBHOM OpraHM3alMM TemTanbTincuxonorud. Ilonsarue
CUCTEMBI OTCUETa M DJKCHEPUMEHTHl JlyHKepa ¢ HMHIYLHMPOBAHHBIM JABWXEHHMEM. Wiumo3uun
BOCTIpHUATHSA JIBUKEHUs. Bocnipusitue ynanennoctu u riayounsl. Ctepeorpammsl FOnesza. Teopust
JBYX 3PUTEIBHBIX CHCTEM: BOCIIPUATHE «TAE» U BOCIPUATHE «ITO». JlOp3anbHbIN U BEHTPaIbHBIN
MOTOKH TepepaboTKH CEHCOPHOW MH(OPMALUU B 3pUTEIBHOM, CIyXOBOW M COMaTOCEHCOPHOM



Kope. JlaHHbIE HEUPOTICUXOJIOTUU U YTOUHEHHE (PYHKIMIA JOP3aJIbHOTO MOTOKA B 3KCIIEPUMEHTaX
Ha BOCHPUSATHUS KPYTHU3HBI XOJIMOB U ONITUKO-T€OMETPUUECKUX WILTIO3HUH.

Bocnpusitue nHIMBUAYaNbHBIX XapaKTEPUCTUK IPEIMETOB U UX MIOBEPXHOCTENU. 3aBUCUMOCTh OT
IIPUBBIYHONM IIPOCTPAHCTBEHHOW OpPUEHTALlMM: JOKCIEpUMEHThI Poka ¢ OJHOBpEMEHHBIM
SAPKOCTHBIM KOHTpacToM U 3¢ ekt Tatuep. [Ipobiaembl «IIpoCcTOro U CI0KHOT0», «JIOKAIBHOTO U
17100a1bHOT0» B BOCHPUATHH (opMbl. D deKT mpeBocxocTBa 00beKTa. Bkiiaa 3a1HUX OTAEIO0B
JIEBOT'O M IIPABOro HoJymapuid. MoaymspHas opraHu3anusi MEXaHU3MOB BEHTPAJIbHOIO MOTOKA.
Bocnpusitue obmiero cMpicia curtyauuud. MexaHM3Mbl COLUAIBHOTO BOCHPUATHS. DPQPEKThI
Ouonornyeckoro ABkeHus. Bocnpustue nuna u smouuil. Pojb KOHTakTOB «ria3a-B-IJiazay.
HelpokOorHUTHBHBIE SKCIIEPUMEHTHI C AHTPOIIOMOP(GHBIMU areHTaMu (aBaTapamH).

8. CTpyKTypa mamsT{ U MpoIecChl 00y4eHUsI.
CucreMbl IaMATH 4E€JI0OBEKA.

PaznooOpazue mHecTnyeckux 3(PGEeKTOB: SKCIUIMIUTHAS U UMIUTMIUTHAS namsath. Cnenuduka
NaMsTH 4YelOBEKa: pOJib «BHEIIHEW MaMaTu» (KyJIbTYpHBIX apTe(dakToB) M KOTHUTHBHOTO
KoHTpossi. BocnpousBenenue u y3naBanue. KpuBas 3a0biBanus D00uHraysa. Kmaccuueckue
3¢ dexTsl kpas u ux uHTeprIpeTays. TpexKOMIOHEHTHBIE MOJIETIN: CEHCOpPHAsl, KpaTKOBPEMEHHast
U JI0JTOBPEMEHHas MaMsATh. Pollb mporoBapuBaHus U CEMaHTUYECKOT0 KoaupoBanus. [lamsaTe Ha
CJIOKHBIN 3pUTENbHBIN MaTepuan. Moaudukanus MOJIEIN: MOHATHE pabodeil maMaTu.

CemaHTHYeCKast ¥ AMHU30AMYECKast TaMsITh. AMHE3UsI HA UCTOYHUK TOIY4YE€HHON HWH(MOpMAIIHH.
Teopuss cneunpuyeckoro komupoBanus Tynsunra. Teopus ypoBHel oOpaboTku Kpoiika.
CoBpeMeHHBIE MHOTOYpOBHEBBIE Mozenu. Heiiporncuxonornueckue u HeWpoHU3NOIOTHIECKHE
noaxo/el. Poib NMDA-cunancoB. Oco6eHHOCTH HeMporeHesa CTpyKTyp TMIINOKAMIIA.

OOyuenue u 00y4yaeMoCTb.

MHosxecTBeHHOCTDH (hopM 00yUEeHHS y YesloBeKa: HacTpoiika (tuning) aBTOMaTU3MOB, HAKOILUIEHHE
U 1npeoOpazoBaHue 3HaHUU. Teopun (GopMUPOBaHUS HABBIKOB. MHEMOTEXHHMKA. AMHE3UU B
KJIMHUKE U B 0OblieHHON *ku3HU. [locTTpaBmMarndeckuii cunpom (PTSD). Pazsutue namsatu u
oOyudeHus B oHToreHese. Crnienuduka BO3pAaCTHBIX M3MEHEHUN MaMsITH B HOPME U IaTOJIOTHU.
['enernyeckue U HEHUPOPU3NOIOTHYECKNE MEXAHU3Mbl HEHPOJETeHEepaTUBHBIX 3a00JIEBaHUU.
Amnens APOE €4 u Oone3nb AunbureiimMepa. Pojib KOTHUTMBHOTO KOHTPOJIS M COLIMAJIBHOU
MOJIEPHKKH.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOAeJIMPOBAHUE SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

OcHOBBI MOIeJIMPOBAHUS (PU3HYECKHUX MPOLECCOB MEPEHOCA

Heab AMCHUNIMHBI:

- 1aTh OCHOBBI SKCTICPUMCHTAJIbHBIX METOJ0B OIMMCAaHUA IICPCHOCA HSJIyT-IeHI/Iﬁ B CJIOKHBIX Cpcaax
U KOMIIO3UIIUAX

- U3JIOKCHHUEC OCHOB 3KCIICPUMCHTAJIbHBIX MCTOJUK U3MCPCHUS paIrallMOHHBIX ITPOLUCCCOB,

- JACTAJIbHO O3HAKOMHUTL CTYACHTOB C KOHCCPBATHBHBIM IIPOCKIUOHHBIM MCETOAOM KaK JJid
OAHOATOMHOI'O I'a3a, TaK U AJIsA cMecel ra3oB ¢ Pa3jINIHbIMU MOJICKYJIIPHBIMU MaCCaMHU.

3agauu AMCHHUIINHBIL:

- 06yquHe CTYIIGHTOB OCHOBHBIM ME€TOJaM H IIOAXOJaM, I/ICHOJII)SYGMI)IM B KHHGTI/IHGCKOﬁ
TEOpUHU, HU3y4YeHHE O0a30BbIX MPHUHIMIIOB KUHETUYECKON TEOpHUH, OCHOBAaHHOW YpaBHEHUU
bonpimana;

- (hopMupoBaHME MTOIXOZ0B, OCHOBAaHHBIX Ha KOHEYHO-PA3HOCTHBIX allPOKCUMAIIUIX olleparopa
a/IBEKIIMY KHHETUYECKOT'0 YpaBHEHUs, PACIIEIVICHNE KHHETHYECKOTO YPaBHEHUS 110 (PU3HYECKUM
nporeccaM. O0ydeHre IUCKPETHOM peaan3aliy HauyalbHbIX U TPAaHUYHBIX YCIOBHM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI
3HATh:

- OCHOBHBIC (1)1/131/ILIGCKI/I€ MNPUHIMUIIBI 1 MCTOAbI KAHETHYICCKOMN TCOpUHU BOJ'II)IIMaHa, (1)I/IBI/I‘~I€CKI/IC
SABJICHUSA, JIC)KAIIUEC B OCHOBEC MCTOAOB IIECPEHOCA H3Hy‘~I€HHI>i B CJIOKHBIX Cp€aax U KOMITO3UIIHAX.

yMeTb:

- pemaTh NOCTaBJIEHHBIE 33Ja4l B 00J1aCTH (PU3UKU NIEpEeHOCca U3ITYYEeHUH.

BJAaJ€Th:

- OCHOBAaMHM METOJIOB OJKCIIEPUMEHTAIBHOTO MOJEIHPOBAHUS MPOHUKAIOMINUX H3ITy4YeHHH,
METO/1aMu pazpabOTKH MPOOIEMHO-MOACTUPYIOIIUX CPEl.



TeMbl U pa3jesibl Kypca:

1. Bunbl B3auMOAEMCTBYS SIAEPHBIX U3JIyUYEHUH C BELIECTBOM, IIPAKTUYECKOE UCIIOJIb30BAHUE UX
XapaKTEPUCTHK MPH PEIICHUH 33]a4 PaaHalliOHHON 0€30MacCHOCTH U 3alIHTHI.

HeliTponsl: ceueHne B3aUMOACWMCTBUS, TMaplHUalbHbIE CEUEHHUS YIPYroro U HEYIPYyroro
paccesiHMsI, 3axBara (paJUallMOHHOTO M C HCIYCKaHHEM 3apsHKEHHBIX YacTUll), JEJICHUS,
MOPOTOBBIX PEAKIIHil; 0COOEHHOCTH B3aHUMOJCHCTBUS C SIpaMH JIETKUX U TSHKEIBIX 3JIEMEHTOB;
paccesiHie HEHTPOHOB MPOTOHAMH; SHEPreTUYECKas U YIII0Basi 3aBUCUMOCTb CEYCHHIA.

@oToHBI: (HOTONIEKTPUUECKOE HOIJIONIEHHE, KOMIITOHOBCKOE paccesiHue, 3((deKT oOpa3oBaHUs
nap, ¢orosaepubie peakiuuud. OcOOEHHOCTH B3aUMOJCHCTBUS C aTOMaMH JIETKUX M TSKEIBIX
JJIEMEHTOB, YHEPreTUYeCKas 3aBUCUMOCTh CEYEHHUH; aHU30TPOIHUSA KOMIITOHOBCKOI'O PACCESHUS
(OTOHOB, 3aBUCUMOCTb OT YHEPTUU KBAHTOB, (popmyina Kisiina - Hummner - Tamma.

2. Mepbl KOJIMYEeCTBA U3JIyUYEHUS, J03bl 1 HOPMbI OOTYUEHHUS.

[Totox (¢roeHC) dYacTHIl, IJIOTHOCTh IIOTOKA, €AMHUIILI W3MepeHws. [lormomeHHas 03a,
MOIIIHOCTD ITOTJIONICHHOM JT03bI, €IMHUIIBI H3MEPEHHUSI.

OKBHUBAJICHTHAsl TIOTJIONICHHAs 1032, KOX(PQHUIMEHTH KadecTBa (BECOBBIE MHOMHTEIH)
Pa3IUYHbBIX BUI0B U3JIy4€HUs, TPYIIbl KpUTHYECKUX OpPraHOB (TKaHEBbIE BECOBbIE MHOKUTEIN),
MOIIIHOCTb J103bl, €AMHUILIBI U3MEPEHNUS, JKBUBAJIEHTHAS /1032 CMEILIAHHOT0 00JIy4eHUS.

3. OcHOBHBIE CAHUTApPHBIC IIPpaBHJIa pa6OTI>I C PpaduOAKTHBHBIMU BCIICCTBAMU W APYIUMHU
HCTOYHHUKaMH NOHU3HUPYIOIIUX HSHYHCHHﬁ.

Opranu3zanys padoT ¢ IPUMEHEHUEM HCTOYHUKOB MOHU3UPYIOIUX U3aydeHuil. [lonydyenue, yuer,
XpaHCHUC U TICPEBO3KAa HMCTOYHHKOB. Pabora ¢ 3aKpPBITBIMHU HCTOYHHUKAMU I/ISJ'Iy‘IeHI/Iﬁ u
PaaAOaKTUBHBIMHU BCUICCTBAMU B OTKPBLITOM BUIC. «be3onacHeie) IMPUECMBbIL pa60TI>I, MNpUMEPLI U
MpaBuJjia JIMYHON TUTHMEHbI. PanalimoHHBIA KOHTPOJIb 32 pab0TON MIepCcoHaa.



AHHOTAUMH K pa00o4ynM NPOorpamMMam AU CHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

HapaJIJIeJIbeIe BbIYMCJICHUA

Heab AMCHUNIMHBI:

- oOyueHue CTyJJCHTOB TEOPUH M MPAKTHYECKUM HAaBBIKaM MapajlIeIbHOTO MPOTPAMMHUPOBAHHS U
pemeHus GyHaaMEeHTATbHBIX U MPUKIIAAHBIX 3374 HAYKA U TEXHUKH C IIOMOIIBIO COBPEMEHHBIX
CYNEPKOMIIBIOTEPHBIX CHCTEM.

3agauu AMCHUIINHBIL:

- (¢opMmupoBaHue 0a30BbIX 3HaHMI B 00JacTU TEOPUHM M NPAKTUKH MAPAJUIEIBHOTO
IIPOrPaMMUPOBAHHUS JUIsl COBPEMEHHBIX KOMIIBIOTEPHBIX U CYIEPKOMITBIOTEPHBIX CUCTEM;

- 06yquI/Ie CTYACHTOB IIPUHIHUIIAM CO3AaHU: IMapaJlUICJIbHBIX aJITOPUTMOB U IIPpOI'paMM JIF000Tr0
YPOBH: CIIOKHOCTH, OPUCHTHPOBAHHBIX HA HAYUYHO-TCXHUYUCCKHUEC ITPUIIOKCHU,

- MPAKTUYECKOE NMPUMEHEHUE CTYIECHTAMH IOJYYEHHBIX 3HAHWW IPU BBIIIOJIHEHUM KYpPCOBBIX U
BBIITYCKHBIX pa0OT HA CTENIEHh MAarucTpa.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

[ O6H.IYIO IMOCTAaHOBKY HpO6JI€M KOMIIBIOTCPHOI'O MOJCIUPOBAHUA B PaA3JIMIHBIX o0acTsax
HAyYKHU U TCXHUKU;

O CTPYKTYPY U MOCIIEI0OBATEIBHOCTh BBIYUCIUTEIBHOTO YKCIIEPUMEHTA;

O OCHOBBl TE€OPUM  [APAJIEIBHOIO NPOrPaMMHUPOBAHUS U CYNEPKOMIIBIOTEPHBIX
BBIYHCIICHUI;

O COBPEMEHHBIE TEHICHIIUU Pa3BUTHUS KOMITBIOTEPHBIX U CYIIEPKOMIIBIOTEPHBIX apPXUTEKTYP;
0 COBPEMEHHBIE MOAXO0/Ibl K MHOTOITIOTOYHOMY MTPOTPAMMHUPOBAHHIO;

O COBPEMEHHBIE MOAXO/bI K TPOTPAMMUPOBAHUIO PACIIPEAEIEHHBIX BEIUUCIICHUN;

O COBpPEMEHHBIE TIOAXOJBl K pa3padoTKe OOJBIIUX TMPOTPpaMM M KOMILIEKCOB IS

BBIYHMCIIUTEILHBIX CUCTEM C THOPUTHON apXUTEKTYPOI;

[ COBPCMCHHBIC MapaJlJICJIbHBIC MCTOABI PCUHICHUA 3a1a4 JIMHEHOM aJ'IFC6pLI U YUCJIICHHOTO
aHaliu3a.



yMeTb:

U 3(1)(1)CKTI/IBHO HCIIOJIB30BAaTh HA IPAKTHUKE TCOPETHUYCCKHUE KOMIIOHCHTBI KypcCa: IIOHATHA,
CYXKIACHUA, YMO3AKIIOYCHUs, 3aKOHbI, TCHACHIIUH,

0l NPEJCTaBIATh [aHOpaMy YHUBEPCAIbHBIX METOJOB M alNrOpUTMOB B 00jacTu
NapaJuIeIbHbIX BBIYUCIICHUM;

N paboTaTh Ha COBPEMEHHOM KOMIIBIOTEPHOM O00OpPYAOBAaHUU, YIPABISIEMOM Pa3IMYHBIMU
OTIepaIllMOHHBIMH CHUCTEMaMU;

0l abCTparupoBaThCsi OT HECYIIECTBEHHBIX BIHMSHUN MPOTPAaMMHOM Cpeabl M CO3/1aBaTh
[IEPEHOCUMBIE ITapAJLICIIbHBIEC IPUIIOKECHHUS;

[ IJIaHUPOBATH OIITUMAJIbHOC IIPOBCACHUC BBIYHCIIUTCIIBHOI'O OKCIICPUMCHTA  Ha
KOMIIBIOTCPHBIX U CYIICPKOMIIBIOTECPHBIX CUCTEMAX.

BJIa/1eTh:
0 MaTeMaTH4eCKUM MOJCITUPOBAHUEM HAYYHO-TEXHUYECKUX 337134,
0 IUIAHUPOBAaHUEM,  IIOCTAaHOBKOW,  peanu3auvel U 00pabOTKOM  pe3yibTaToB

BBIYUCIIUTCIIBHOT'O SKCIICPUMCHTA,

[ HaBbIKAMU  CAMOCTOSATEIbHOM  pabOThl Ha  COBPEMEHHOM  KOMIIBIOTEPHOM U
CYIEPKOMIBIOTEPHOM 000pYyI0BAHUU.

TeMbl U pa3jaeiibl Kypca:
1. Begenue B napajsiebHble BBIYUCICHUS.

YCTpolCTBO OOBIKHOBEHHOTO KOMITbIOTEpa. MeETOo[bl MOBBILIEHUS MPOU3BOAUTEIHLHOCTU
koMmmbioTepa. [lapanmnenpHass  00paGoTka  JaHHBIX  (mpuMep).  MHOrompoleccopHbie
BBIUMCIIUTENbHBIE CUCTEMBI U UX NIpuMeHeHue. [Ipobnemsl ucnonb3oBanuss MBC. HapanuBanue
anmapaTHbIX CpeACTB — HcTopuueckuil mnpumep. IllapamnenbHas o0paboTka JaHHBIX Kak
3¢ (EeKTUBHBIN METO/1 TOBBIIIEHUS TPOU3BOAUTEILHOCTH BBIYMCINUTENbHBIX CUCTEM. ATIIIapaTHbIE
pelIeHUs, WCIOJIb3YIOIUE TNapauieInu3M. YBEIMUEHUE HWHTEIJIEKTYaJIbHOCTH —allapaTHO-
nporpaMMHOM cpepl.OlleHKa peaJlbHOM MPOU3BOJUTENBHOCTH BBIYUCIUTEIBHON CHUCTEMBI.
VYckopenne u 3¢G(EKTUBHOCTh HCHOJIb30BAHUS MapajlyIeIbHON BBIUUCIUTEIBHOW CHUCTEMBI.
3akonbl Ampana. Ilpumepsl. BnusiHHMEe apXWUTEKTypbl BBIYMCIUTEIBHOM CHCTEMBI Ha
3¢ ¢deKkTUBHOCTh pemieHus 3anau. Krnaccuduxanuss apXuUTEKTyp BBIYMCIUTENBHBIX CHCTEM.
Oco0eHHOCTH COBPEMEHHBIX BBIYMCIUTEIbHBIX CHCTeM. [ MOpHUIHBIE apXUTEKTYPHI.

2. Maremaruueckoe MOZICIIMPOBAHUC U MTAPAJUICIIbHBIC BBIYHUCIICHUS.

BbruncnutenpHas v MpUKiIagHas MaTeMaTHKa. MeToA0I0T|sl MaTeEMaTUYECKOTO MOJIETTUPOBAHUS
U TapajuielbHble BBIUMCICHUS. 3aJauu, TpeOyrolue NpUMEeHEHUs napauieIbHbIX BBIYUCICHUN.
OTanbl BBIUMCIUTEILHOTO SKCIIEPUMEHTa MPUMEHUTENIBHO K 3a/ladaM MaTeMaTU4ecKoi (pU3uKH.
Pemenue anredpanyeckux ypaBHenuil. Pemmenne O/Y.



3. [TapannenpHbIE AITOPUTMBI PEIICHUS] TUTIEPOOTNIECKUX YPABHCHHIA.

[TocTaHoBKa HaYaJIbHO-KPAEBOW 3a/1auu JJIs ypaBHEHUs nepeHoca. PasHoctHbie cxeMbl. OOmui
ciydail. MHOroMepHOe ypaBHEHHE NepeHoca. YpaBHeHue kojebaHuil crpyHsl. OOmuil cimyyaii.
MHoromepHo€e ypaBHEHHE FMIEPOOINIECKOrO TUIIA.

4. HapaﬂneanLIe AJIT'OPUTMBI PCIICHUA ITPOCTPAHCTBEHHO OJHOMEPHEIX 3a1a4.

[ToctaHOBKM KpaeBbIX 3a1ad. ba3oBblii umcieHHbId anroputMm. Cucrema anreOpandecKux
YPAaBHEHUN W CKAISAPHBIE aIrOPUTMbI MNPOTrOHKHU. IlapayjuienbHbIi  anropuT™M  pELICHHs
anrebpandeckoii 3anaun. ClecTBUS U 0000IICHNS.

5. Hapanneanble AJITOPUTMBI PCIICHUA CIICKTPAJIbHBIX U SKCTPEMAJIbHBIX 3a/1a4.

JluHeiHbIe CTIeKTpaIbHBIC 337a4d B KOHEUHOMEPHBIX pocTpaHcTBax. OOOOIICHHBIE THHEHHBIC
CIIEKTpaJIbHbIE 3aJa4l B KOHEUYHOMEpPHBIX IPOCTPAaHCTBAX. HenuHelHble MO CIEKTPaIbHOMY
napameTpy 3agaun. CrieKTpanbHble 331ayu B 0ECKOHEYHOMEPHBIX MpocTpaHcTBax. [locTaHOBKU
3amaun. YucineHHble METO/bl PEIICHUS W MX TapajuieiabHble peanu3anuu. O0o00ImeHne MeToaa
oucexknnn. Merox kpuBbix [leano. Meton MonTe-Kapiio.

6. [1apauienbHble aITOPUTMBI PEIICHUS ATUITHUECKUX YPaBHEHU.

[TocTaHOBKa MOJEIBLHON KpaeBOoW 3amadyu. UHCICHHBIM alropuTM Ha 0aze METo/Ja KOHEYHBIX
pasHocted. [Ipsmble MeTOIBI perieHus JMHEWHON anreOpanyeckod 3amadu. MTepalmoHHBIC
METO/Ibl PEIICHUS JTMHEHHON anredpandeckoit 3anaun. [loctaHoBKa MOJIETEHON KpaeBoOM 3a1a4H.
YuclieHHBIE alTOPUTMBI U MX TapajuieibHbIC peanu3anud. MeToapl peleHrus KBa3HJIMHEHHON
anreOpanvecKoi 3a1aum.

7. IlpyuHIMIIBI pa3pabOTKU NapauIeIbHBIX AITOPUTMOB U IPOIPAMM.

[TapamienpHbple BBIUMCICHMSI KaK B3aUMOJEHCTBHE IOCIEI0OBATENIBHBIX IIPOLECCOB. Bumsl
napamenusma. [Ipumepsl. Yckopenue u 3¢ (eKTUBHOCTh MapajuleIbHbIX alropuT™MoB. [Iprumepsl
OLIEHKH YCKOpeHUs U 3P PEeKTUBHOCTH NapallieNIbHbIX aaropuTMoB. Opranu3zanus napauieiabHbIX
nporeccoB. Co3/laHNe HECKOJIBKUX TOCIIE0BAaTENbHBIX MporieccoB. OCHOBHBIE CIIOCOOBI OOMEHA
JaHHBIMM Mexay HUMH. CHHXpOHM3alus paboThl MOCIENOBaTENbHBIX MporeccoB. OOmme
pasfenseMble pecypchl M METOIbl MX COBMECTHOTO HCIOJB30BaHUA. SI3BIKM M CpencTBa
napajuleJIbHOTO  IporpaMMupoBaHus. OOmme HampaBlieHUs pa3pabdOTKM  HapauleIbHBIX
nporpamM. llapamnensHblii anropuT™ U CTpyKTypa mporpammbl. KaHanbl CBA3M M TONOJOTUU
oOMeHoB. O0miast mamsaTh. BBoa-BbIBO/ AaHHbIX. Komnusinys u 3amyck nporpamm. OTiagka u
npotokoaupoBanue. [Ipodiembl OalaHCUPOBKH 3arPy3KH.



AHHOTAUMH K pa004ynM NMPorpaMMam JuCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Ipuxkaagnas craTucTUKA

Heab AMCHUNIMHBI:

N3ydyeHne MaTeMaTUYECKUX U TEOPETUUYECKUX OCHOB COBPEMEHHOI'O CTATUCTUYECKOTO aHAIN3a, a
TaK)Ke MOJrOTOBKA CIyllaTesed K JajlbHEHIIeH caMOCTOSATENbHON paboTe B 00JIacTH aHaIM3a
CTaTUCTUYCCKHUX 3a1a4 HpI/IKHaILHOﬁ MaTEMaTuKU, (1)I/I3I/IKI/I, ACTPOHOMMH.

3agauu AMCHUIINHBIL:
- U3yYE€HHUE MAaTEeMAaTHUYE€CKUX OCHOB MPUKJIATHON CTATUCTUKH;

- HpI/IO6peTeHI/Ie CIymareJisiMu ~ TCOPCTUUCCKHUX 3HaHUH B  00macTH COBPEMCHHOT'O
CTaTUCTHYCCKOI'O aHaJIn3a,

- MPUOOPETEHNE CITYIIATEISIMUA HABBIKOB ITOATOTOBKH PEabHBIX JAaHHBIX K 00paboTKe U BbIOOpa
CTaTUCTUYECKOTO METOAA Ul PEIICHUA 3a1a4H.

IlepeyeHb MUIaHUPYEMBIX Pe3yJIbTATOB 00YUYEeHHUS M0 JUCHHUILIMHE (MOIYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

-- (pyHZAaMEHTaJIbHbIE TIOHATHS, 3aKOHBI TEOPUU BEPOSITHOCTEH M MaTEMAaTUYECKOM CTaTUCTUKHY;
-- IOHSITHSI, AaKCHOMBI, METO/IbI JOKA3aTEJIbCTB U JOKA3aTeIbCTBA OCHOBHBIX TEOPEM KypcCa;

-- OCHOBHBIE CBOMCTBA 00HEKTOB MaTEMaTUUECKOM CTATHCTUKU,

-- AHAJIMTUYCCKUEC U YUCJICHHBIC ITOAXOAbI U METOABI U PCHICHUA TUITOBBIX IMPUKIIAAHBIX 3a4a4
TCOpHUn BCPOHTHOCTeﬁ 1 MaTeMaTHYECKOU CTaTUCTHUKH,

-- TapaMeTPUYECKUE U HEMapaMeTPUIECKHE METOJIBI CTATUCTUYECKOTO aHAIHN3a;
-- 0a30BbIC TIOHATHS TEOPUHU TPOBEPKU CTATUCTUIECCKHUX THIIOTES;

-- OCHOBHBIC ITOAXO/JbI K CPAaBHCHUIO OLICHOK IMapaMETPOB KaK CJ'Iy‘I&fIHI:IX BCJIMYHH,

-- ompenienieHue o0Iel TMHEHHOW perpecCHOHHON MOJIETTH U METO/I HAUMEHBIIINX KBaJAPaTOB;
-- MHOTOMEpPHOE HOPMAJIbHOE PACTIPEEICHHE U €T0 OCHOBHbBIE CBOMCTBA;

-- METOJIbl OIIEHKU KOPPEISIMOHHON 3aBUCUMOCTH;

-- BUbI 3a/1a4 JUCIICPCUOHHOI'O aHAJIM3a.



yMeTb:
-- CII0JIb30BaTh CBOM 3HAHUS JJIS pEIIEHUs MPUKIJIAIHbBIX 3a7jad MAaTeMaTUYECKON CTaTUCTHUKH;

-- CAMOCTOATCIIbHO HAXOAUTHh MCTOAbI peHleHI/ISI 3a1a4, B TOM 4UCJIC HeCTaHI[apTHBIX, nu HpOBOI[I/ITb
UX aHaJu3;

-- BHCAPATE MATEMATHUKO-CTATUCTUYCCKUE METOAbI I/ICCJ'IG,Z[OBaHI/Iﬁ npu pCIICHUU IMPHUKIAAHBIX
3aJa4 (1)I/I3I/IKI/I, ACTPOHOMHH, MATCMATUKH

-- CaMOCTOATCIIbHO yFJ'IY6J'IHTB " paClIupsATb 3HAHUS B 00J1aCTH MaTEMaTHYECKOM CTATHUCTUKHU.

BJIA/ETh:

-- KyJbTYPOH IIOCTAaHOBKH, aHAJIM3a U PEIICHUS 3a/1a4 MPUKIIATHON CTATUCTUKH, TPEOYIOLINX ISt
CBOEr0 PEIICHUS UCII0JIB30BAaHUS MAaTEMATHYECKUX ITOAX0J0B U METOJIOB;

-- OCHOBHBIMH METOJAaMH MAaTEMaTUYECKON CTATUCTHUKU JJIsI IIOCTPOCHHA TOYCYHBIX H
JAOBCPUTCIIbHBIX OLCHOK;

-- HaBbIKaMHU ITPUMCHCHUS TCOPEM MaTeMaTHYECKOM CTaTUCTUKHU B IMPUKIAAHBIX 3aga4ax (1)I/I3I/IKI/I,
MaTCMaTHKHU.

TeMbI U pa3jaeiibl Kypca:
1. ToueuHble OLIEHKH [TAPAMETPOB, METOJI MAaKCUMaIbHOIO MIPaBa0I01001s

Toueunsle oueHKM napaMeTpoB. CTaTUCTUKU U OLIEHKH, IPUMEPHI cTaTUCTUK. CBOMCTBA OLEHOK
- HECMEILEHHOCTb,  COCTOSITENIBHOCTb, CHJIBHAasE  COCTOSATEIBHOCTb, ACHUMIITOTHYECKas
HOpMaJIbHOCTB. [IpakTnyeckuii cmbica cBoiicTB. IIpumepel. Hacnenosanue cBoiicts. [lenbra-
MeToA, mpuMep. MeToa MakCUMallbHOTO IMPAaBJIONOa00Us, MpUMEphl U CBOWCTBA. 3ajada Mpo
raMMa-u3inydeHue. MeTos BBIOOPOYHBIX KBaHTHJIEH, AaCHMITOTHYECKass HOPMalIbHOCTb
BbIOOPOYHON KBAaHTHIIH.

2. CpaBHEHHUE OIICHOK

CpaBHenue ouneHok. @Dynknus mnoreps u ¢yHkuus pucka, MSE u MAE, npumepsl.
Acumnrornyeckast 3¢ (HeKTUBHOCTb.

3. Meton HeroToHa u ero MPUMCHCHUC IJId PCUICHUS YPABHCHUSA HpaBJIOHOI[06I/I$I

Merton HproToHa U ero mpuUMEeHEHHUE JJIsl PEIICHUs] YpaBHEHUS MpaBaononoous. OaHoIaroBbe
OIICHKH M X ’KBUBaJIeHTHOCTHF OMII. OnHomarosas oreHka Uit Moenn Ko co CIBUTOM.

4. P O6aCTHOCTB, ACUMIITOTUYCCKAA TOJICPAHTHOCTDb

PobacTHOCTB, acUMITOTHYECKas TOJIEPAHTHOCTb. POOACTHBIE OLIEHKU: YCEYEHHOE CpelHee U
MeAMaHa CpeaHuX YOoIla, WX aCUMIOTOTHYECKas TOJEPaHTHOCTh M aCUMITOTHYECKas
3¢ (}EeKTUBHOCTh MO OTHOIIEHHIO K BHIOOPOYHOMY CpEIHEMY Ha BCEM Kjacce TIJIaJKUX
CUMMETPUYHBIX paclpeieieHnii M B YacTHBIX ciy4asx. Po0OacTHOCTb, aCHMIITOTHYECKas
TOJICPAaHTHOCTb. POOAacTHBIE OLEHKH: YCEYEHHOE CpelHee M MeJuaHa CpelHuX Youma, UX
ACUMITOTUYECKass TOJICPAHTHOCTh M acUMNTOTHYecKass 3((EKTHUBHOCTh MO OTHOIIEHUIO K



BBIOOPOYHOMY CpeJHEMY Ha BCEM KJIacce IIaJKUX CUMMETPUYHBIX paclpeaeseH!il 1 B YaCTHBIX
ciyyasix.

5. JloBepuTenbHBIC HHTEPBAJIBI M JOBEPUTEIbHBIE 00JaCTH, METOJT OyTCTpena

JloBepuTeIIbHBIC WHTEPBAJIbl U JOBEPUTEIIbHBIC 00JIACTU. ACHMITOTUYECKHE JTOBEPUTEIIHHBIC
HWHTEPBaJIbI, METOJI TOCTPOCHUS, IpUMep. TOUYHBIE JOBEPUTEIbHBIC HHTEPBAJIBI JIJIs TAPaMETPOB B
HOpMaJIbHOW Monenu (4 Buma). Pacnipenenenus xu-kBajapaTt u CThIOACHTa, UX CBOWCTBA. MeTon
oyrcrpena. [Ipumep mpo nucrepcuto orneHKH kKodddunueHnTa acumMmerpuu. OmnucaHue MeToja
OyTcTpemna, mNpUMEp TIPO OICHKY JHCIEPCHUU CTAaTHUCTHUKUA. ByTCTpemHble I0BEpUTEIIbHBIC
HWHTEPBAJIbIL.

6. SlnepHble OLIEHKHU TUIOTHOCTH

SlnepHble OLIEHKH TUIOTHOCTH, BHJBI SJEp, CBS3b C AIMIUPHUUECKON (pyHKIMEN pacrpeneneHus,
CXOJMMOCTh OLICHKH IUIOTHOCTH. OmnTHManbHas MIMpPUHA SApa U ONTUMAJIbHOE PO, MOI00p
ONTUMAJILHOM IIUPUHBI SIJIpa 1O BBIOOPKE.

7. IlpoBepka CTaTUCTUYECKUX TUIIOTE3

[IpoBepka CTAaTUCTUYECKUX THUIIOTE3: TUIOTE3bl U KPUTEPHUHM, BapHaHThl OTBETOB, CBS3b C
npesymiuuei HeBuHoBHOCTH. Ommbku [ u Il poga, ypoBeHb 3HAUUMOCTH KPUTEPUS, MOIIIHOCTb
KpuTepusi, npumep. MHOKECTBEHHAs IPOBEPKA TMIIOTE3, MOCTAHOBKA 3a7a4uu, mpuMep. KoHTposb
FWER, meroast boudepponu n Xonma. Hucxonsiiye u BocXoAsiye Iporeayphl.

8. Kpurepuii Banbna
Kpurepuii Banbna, ero pasHOBUAHOCTH U OCOOEHHOCTH, (PYHKIUS MOIIIHOCTH, IIPUMED.
9. Ilpumep npoBepKU TUIIOTE3 B 3ajaue UCCe0BaHUH 3(h(HEKTHBHOCTH HOBOTO JEKapCTBa

[Tpumep mpoBepKH TUIIOTE3 B 33aaue UccaenoBaHuy d((HEeKTUBHOCTH HOBOTO JIeKapcTBa. p-value
— OIpeJesIeHue B 4aCTHOM M oOmieM ciydasx. Pacnpenenenue p-value mpu crnpaBeiaMBOCTH
OCHOBHOI1 runore3sl. Yto He sBisiercs p-value, mpumep.

10. [ToBeneHNE KPUTHUUECKOTO YPOBHS KPUTEPHS [T PA3HBIX Pa3MepOB BEIOOPKU

[ToBeneHrne KPUTHMYECKOTO YpPOBHS KPUTEpHUs AJI Pa3sHBIX pPa3MEPOB BBIOOPKH, CIEICTBUS.
[TpakTndeckas 3HA4MMOCTb pe3ynbTaTa, HOpuMepbl. OmpeneneHue HEOOXOAMMOro pasmepa
BBIOOPKU Ha 3Tane MJIaHUPOBaHUS IKCIIEPUMEHTA.

11. O6mue KpUTepUn Coraacus

O6mue xputepun cornacusi. Kpurepuii KommoropoBa, npyrue KpuTepuu, OCHOBAaHHBIE Ha
otnuuun ot DPP. ['paduueckuii criocod nposepku ¢ nomoirsio Q-Q plot. Kpurepuu nposepku
HopMmaneHOcTH: JKapka-bepa, Illanupo-Yunka. Kpurepuii xu-kBaapart, teopema Ilupcona,
IpuMep.

12. Jluneiinas perpeccust 1 K03 HUIMEHTHI KOPPEISIUH

JIuneiinaa perpeccus. llocraHoBKka 3agauv JTUHEHHON PErpecCHM, IPUMEPBI 3aBUCUMOCTEM,
ClIly4ail KaTerOpHajbHBIX IEPEMEHHBIX. MeTon HaMMEHbIIMX KBagpaToB. OlEHKa BEKTOpa
MapaMeTpoB U €€ CBOMCTBA. ['eoMeTpruueckuii cMbIci MeToa. HecmenieHHas oneHka qucrnepcuun
omuOKH B METOJIe HAUMEHbBIHNX KBaapaToB. Koaddunuentsr koppemnsiuu [lupcona, Criupmena
u Kenpanna, ux cBoiictBa. Tabmuubl conmpsbkeHHOCTH 2X2, TOuHbIM TecT duinepa, mepbl



B3aUMOCBSI3H, OTIpe/IeIeHIE KoauYecTBa HaOmoaeHui. OO0l cimydyailt TabIuIl CONPSIKEHHOCTH,
THUIIBI BEPOSITHOCTHBIX MOJENEH, KPUTEPUN XU-KBaaparT.

13. Buasl 3a7a4 AMCIIEPCUOHHOIO aHAIN3a, IPUMEPBI

Bunel 3amad nucnepcroHHOro aHanusa, npumepbl. Kpurepuu mpoBepkd OJHOPOAHOCTH IS
OepHYJUITMEBCKUX BBIOOPOK, JOBEPUTENIbHBIE MHTEPBAJIbI Uil Pa3HOCTU (MPOCTbIE U YHUIICOHA).
[IpoBepka Ha paBEHCTBO CPEJHUX HOPMAaJbHBIX BBIOOpOK (t-test, 3 ci.), mpoBepka paBEHCTBA
JTUCTIEpCUi, MPOBEpKa OJHOPOTHOCTH HOPMAIbHBIX BHIOOPOK.

14. Buzapl aibTepHaTUB B HENTApaMETPUUECKOM CIIydae

Bunel anpTepHatuB B HemapamerpuueckoMm ciydae. Kputepun CwmupuoBa u PosenOnarra.
Kputepuit Yunkokcona-MaHHa-YUTHH, €ro CBOWMCTBA, CBsi3aHHAs C HUM OIICHKA IMapaMmeTpa
casura. CBsi3HbIE BBIOOPKH, MPEANOIOKEHHUS MOJENH, MpPUMEp, KOI/a MPEINoJIOKeHUs He
BBINOJHSAIOTCSA. KpuTepuii 3HaKoB, €ero CBOWCTBA, CBA3aHHAS C HUM OIIEHKA MapaMeTpa CABUTaA.
Kpurepuii paHroBbix cymMM YUIKOKCOHA, €r0 CBOICTBA, CBSI3aHHAas C HMM OLIEHKa MapaMerpa
casura. [IpoBepka cummeTpuu.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepkoMnbIOTEePpHOE MO/IeJIMPOBAHME SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

Hpuxkaagnas ¢puznyeckas KyJbTypa (BUAbI CIIOPTA 1O BLIOOPY)

Heab AMCHUNIMHBI:

- chopMHpOBATH MHUPOBO33PEHUECKYIO CUCTEMY HAyYHO-TIPAKTUYCCKUX 3HAHWW M OTHOIICHUE K
(U3UYECKOM KYJIBTYpE.

3agauu AMCHUIIINHBIL:

Jns  1ocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHE  CIEeNYOLIMX
BOCIHMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMAaHME COLMAJILHOMN poJin (I)HSHHGCKOﬁ KYJBbTYPBI B pa3BUTHU JIMYHOCTHU U IIOATOTOBKE €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIbHOCTH,

- 3HAHWE HAYYHO- OMOJIOTHUECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- q)OpMI/IpOBaHI/IC MOTHUBAIIMOHHO-OCHHOCTHOI'O OTHOIIICHHUA K (1)H3H‘l€CKOI>i KYJIbTYPC, YCTAHOBKU
Ha SHOpOBHﬁ CTHUJIIb KH3HHU, (1)I/I3I/ILICCKO€ CaMOCOBCPIICHCTBOBAHUC W CaAMOBOCIIMTAaHHC,
HOTpC6HOCTI/I B PCTYIIAPHBIX 3aHATHUAX (1)I/I3I/ILIGCKI/IMI/I YIIPpA)KHCHUSAMH U CIIOPTOM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI
3HATh:

- CHUCTEMY HAay4HO-IPAaKTHMUECKHUX U CIEUHAJIbHBIX 3HAHHUM, HEOOXOAMMBIX I MOHWMaHUS
IPUPOJHBIX U COLUANIBHBIX MPOLIECCOB (QYHKIMOHUPOBAHUS (PU3MUECKOI KYJIbTYphbl OOIIECTBA U
JUYHOCTH;

- cmocoObl MX  QJaNTHUBHOTO, TBOPYECKOIO HCIOJB30BAHUSA U JIMYHOCTHOTO U
npoeCCHOHATBHOTO Pa3BUTHSI, CaMOCOBEPLICHCTBOBAHMSA, OpPraHMU3allMU 310POBOTO CTHJIS
YKU3HH [IPH BBIMOJHEHUH Y4eOHOI, MpoecCHOHATBbHON M COLIMOKYIBTYPHOM NesATeTbHOCTH;

- poJib PU3NUYECKON KYIBTYpPhI B Pa3BUTHH Y€JIOBEKA 1 MTOATOTOBKE CIIEIIUATTUCTA.

yMeThb:



- HCIONIB30BaTh  (DU3KYIBTYpPHO-CIIOPTUBHYIO  JESATENBHOCTH JUISL  TOBBIICHUS  CBOMX
(I)YHKI_II/IOHHHBHBIX U ABUI'aTCIbHBIX BO3MO)KHOCT€I>1, I AOCTHXKCHHA JIMYHBIX KHM3HCHHBIX U
npodeCCHOHATBLHBIX LIENIEH.

BJIA/IETh:

- CHUCTEMOH MPaKTUYECKUX YMEHUH M HABBIKOB, OOCCIICUMBAIONIUX COXPAHCHHE M YKPCILJICHHE
3JI0POBbSI, Pa3BUTHE U COBEPIICHCTBOBAHWE TCUXO(MU3MUECKUX CIOCOOHOCTEW M KadecTB (C
BBITOJIHEHHEM YCTaHOBJIEHHBIX HOPMATHUBOB MO 00IIEH (PU3NYECKON U CIIOPTHBHO-TEXHUYECKOM
MIOJITOTOBKE).

Tembl U pa3aeibl Kypcea:
1. ODII (obmas ¢puznyeckas NoAroToBKa)

dusznueckas MOArTOTOBICHHOCTh YEJIOBEKa XapPaKTCPUZYCTCA CTCIICHBIO PAa3BUTHUSA OCHOBHBIX
q)HSI/I‘leCKI/IX Ka4yCCTB — CHJIBI, BBIHOCJIIMBOCTH, FI/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOPpAMWHAIIUM.

W nest KOMIUIEKCHOU MMOATOTOBKY (PU3MYECKHUX CITIOCOOHOCTEH JTF0ICH HIET C IITyOOKOM IPEBHOCTH.
Tak my4rie pa3BUBAIOTCS OCHOBHbBIC (DM3MYECKHE KA4eCTBA YEIOBEKA, HE HAPYIIASTCS TAPMOHHUS
B JICATEILHOCTH BCEX CHCTEM M OPraHOB UeJoBeKa. Tak, K MpUMepy, pa3BUTHE CKOPOCTH JTOHKHO
MPOUCXOJIUTh B EIWHCTBE C PA3BUTUEM CHIIbI, BBIHOCIHUBOCTH, JIOBKOCTH. VIMeHHO Takas
CJIaKEHHOCTh U MPUBOINT K OBJIA/ICHUIO )KU3HEHHO HEOOXOIMMBIMH HaBbIKAMHU.

dusnyeckne KauecTBa M JIBUTATEIbHBIC HABBIKM, IIOJIyYCHHBIE B pe3yibTaTe (QHU3MYECKUX
3aHATHUH, MOTYT OBITH JIETKO IEPEHECEHBl YEJIOBEKOM B JAPYrHe O0JAaCTH €ro NeSTEeIbHOCTH,
CIoCcOOCTBOBATh OBICTPOMY MPHUCIOCOOJIEHUIO YEJIOBEKa K HM3MEHSIOLIMMCS YCIOBUSM TpyZda
6BITa, YTO OYCHDb BAXXHO B COBPEMCHHBIX KU3HCHHBIX YCJIOBHAX.

MG)KI[y PasBUTUEM (1)PI31/I‘~IGCKI/IX Ka4ueCTB M q)OpMI/IpOBaHI/ICM JABUI'aTCIbHbIX HAaBBIKOB
CYHICCTBYCT TCCHAA B3aUMOCBS3b.

I[BI/IFaTeJ'IBHBIe KadueCTBa (I)OpMI/Ip}/'IOTCH HCPaBHOMCPHO W HEOJHOBPCMCEHHO. Hausriciiue
JOCTHIXXCHHUA B CHIIC, 6BICTp0Te, BBIHOCJIMBOCTHU JOCTUTAKOTCA B pa3HOM BO3pACTEC.

ITousTHE O CHIIE ¥ CHJIOBBIX KaUeCTBaX.
.HIOI[I/I BCEerAa CTPEMUIINCh OBITh CUJILHBIMH H BCCTZla YBa>XaJiu CUITY.

Paznnyaror MakcuManbHy0 (a0COIOTHYIO) CHITY, CKOPOCTHYIO CHJTY M CUJIOBYIO BBIHOCIIUBOCTb.
MakcumManbHasi CHJIa 3aBUCUT OT BEJIMYUHBI MTONEPEYHOr0 ce4eHus MbIbl. CKOpocTHas cuia
OTIPENIETISIETCS CKOPOCTHIO, C KOTOPOM MOMKET OBITh BBIMOJHEHO CHJIOBOE YIpPaXHEHUE WU
CWJIOBOI MpHeM. A cHUIOBasi BBIHOCIMBOCTb OMNPENENSETCS MO YHUCIY MOBTOPEHHM CHUIOBOTO
YIPaKHEHUS 10 KpallHEeW yCTaJIOCTH.

Jlnist pa3BUTHSL MAKCUMAJIBHOM CHIIBI BBIpAOOTaH METOJI MaKCHUMAaJIbHBIX YCUJIMM, pacCUMTaHHbIA
Ha pa3BUTHE MBIIIEYHONW CHUJIBI 332 CUET MOBTOPEHUSI C MAKCUMAJIbHBIM YCHJIMEM HEOOXOJMMOro
yIpaKHEHUs. ISl Pa3BUTHS CKOPOCTHOU CHJIBI HEOOXOAUMO CTPEMHUThCS HApalluBaTh CKOPOCTh
BBITTOJIHEHUS YIIPAKHEHUM WIIM TMPH TOW K€ CKOPOCTH MpHOaBIATh HAarpy3Ky. OJHOBPEMEHHO
pacTeT U MakCMMallbHas CWJIa, a Ha Hel, Kak Ha 1uiatdopme, Gpopmupyercss cKkopocTHas. s



pPa3sBUTHA CHJIOBOM BBIHOCJIHBOCTH IMPUMCHACTCI MCETOJ «I0 OTKasay, 3a1<m0qa}omnﬁc;1 B
HCIIPCPBIBHOM YIIPAKHCHUHU CO CPCAHUM YCUIIUCM OO IMOJITHOM YCTAJIOCTHU MBIIIII.

UToOBI pa3BUTh CHITY, HYKHO:
1. Ykpenuts MbllI€YHBIE TPYIIIBI BCErO JBUTATEIBHOrO anmnapara.

2. Pa3BuTh ciocOOHOCTH BBIACPKHUBATH PA3IMYHbIC YCHIINS (IMHAMHYECKUE, CTATHUECKUE H JIp.)

3. [Ipuobpectu yMeHue pallioOHaIbHO UCIIOJIB30BAaTh CBOIO CHITY.

Jlis OblcTporo pocra CHJbl HEOOXOIMMO IIOCTENEHHO, HO HEYKJIOHHO YBEIMYMBaTh BEC
OTATOLICHUN U OBICTPOTY ABIDKEHHH ¢ 3TUM BecoM. Cuia ocoOeHHO 3(h(peKTUBHO pacTeT HE OT
paboThI GOJBIION CyMMapHOH BETUYMHBL, @ OT KPATKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITOJIHSIEMBIX yIIpaKHeHH. Pemaromiee 3HaueHue a7 GOpMUPOBAHUS CHIIBI UMEIOT TIOCIIECTHHUE
NOTBITKY, BBIMONHSEMble Ha (oHe yromieHus. s moBbimeHus 3()(EeKTUBHOCTH 3aHATUI
PEKOMEHIYEeTCSl BKJIIOYAaThb B HUX BCIEX 3a CWIOBBIMH YIPAKHEHUSAMHU  YIPAKHEHUS
JUHAMUYECKHE, CIOCOOCTBYIOIINE PACCIIa0IICHUIO MBIIII] U MPOOYKIAIOIINE TIOJ0KUTEIbHBIC
OMOLIMY — UTPBI, IUIABAHUE U T. II.

YPOBCHB CHJIbI XapaKTCPU3YCT OIPCHCICHHOC MOp(I)O(I)YHKL[I/IOHaJ'ILHOC COCTOSIHME MBIIIICUHOM
CHUCTCMBI, 06ecnqu/IBanmeI71 ABUT'aTCIIbHYIO, KOPCETHYHO, HACOCHYIO U O6M€HHYIO q)YHKI_II/II/I

Kopcernass ¢yHkmmsi oOecriedrBaeT IMPHU ONPEICIICHHOM MBIIIEYHOM TOHYCE HOPMAIIbHYIO
OCaHKy, a TaKkKe (QYHKIUU T[O3BOHOYHUKA M CIIHHHOTO MO3ra, NPEIyNpexaas TaKue
pacnpocTpaHEHHBIC HapyIIeHHss W 3a0oiieBaHUs KakK Je(DeKThl OCaHKH, CKOJIHO3HI,
ocTeoxoHApo3bl. KopceTHass (DyHKIUS KMBOTAa WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
MICYCHH, JKEITYAKA, KHIICYHUKA, TTOYCK, MPEAYIPEKIas TakKue 3a00IeBaHMs, KaK TaCTPUT, KOJIUT,
XOJISUCTHT W JAp. HemocTaTodHblii TOHYC MBI HOT BEIET K Pa3BUTHIO IJIOCKOCTOITHS,
pacuImpeHuio BeH u TpoMoodieduTy.

HenocraTouHOE€ KOIUYECTBO MBIIIEUYHBIX BOJIOKOH, a 3HAa4YHT, CHUXXCHHEC 0OMEHHBIX IMponeccoB B
MbIHIAax BCACT K O KUPCHUIO, ATCPOCKIICPO3Y U APYT'UM HeHH(beKHHOHHLIM 3a00JIeBaHUSIM.

Hacocnass ¢yHkiust MbIm («MBIIIEYHBI HAacoC») COCTOMT B TOM, YTO COKpalleHHe Jubo
CTaTUYECKOE HANPSHKCHWE MBI CHOCOOCTBYET TNEPEABIKEHHIO BEHO3HOM KpPOBH TIO
HaIpaBJIECHUIO K CEPIIly, YTO UMEET OOJBIIOE 3HAYEHUE MPU 00ECIIEeYeHUH 0011Iero KPOBOTOKA 1
miMdoToka. «MBIIIEUHBI HACOC» PAa3BUBAET CHITY, IPEBBIMAIONIYIO pa0OTy CEpCUHON MBIIIIIHI
U o0ecrieyrBaeT HAIOJHEHUE MPABOT0 KEIyJ0YKa HEOOXOIUMBIM KOJIMYEeCTBOM KpoBH. Kpome
TOTO, OH WUTpaeT OOJIbIIYIO POJbh B MEPEIBMKCHUU JTUMQBI U TKAHEBOH KUIKOCTH, BIHSISI TEM
CaMbIM Ha MPOLIECCHl BOCCTAHOBIICHUS U yJalleHUs MpoAykToB oOMeHa. HenocraTounas pabora
«MBIILIEYHOTO0 HACOCa» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX MPOIECCOB U 0OPa30BaHUIO
TPOMOOB.

Takum 06p3.30M, HOpMAaJIbHOC COCTOAHUC MBIIIIEYHOM CHCTEMBI SBJISICTCS Ba)KHBIM U JKU3HEHHO
H€O6XOJII/IMI)IM YCIIOBUEM.

YPOBeHL COCTOSIHUSI MBIIIICYHOM CHCTEMEI OTpaXXacTCsd MOKa3aTcjieM MBIIIICYHOM CHUJIEL.

N3 storo CJICOAYCT, YTO IJIA 300POBbA HeO6XOIlI/IM OHpGI{CJICHHBIfI YPOBCHb pPa3BUTHA MBIIII B
LIEJIOM U B KaXKJ0M OCHOBHOM MBIIIEYHOM rpyImme — MbIax CIUHBI, I'PyIH, 6pIOI_HH01"O npecca,

HOT, PYK.



Pa3zBuTne MBI IPOMCXOIUT HEPABHOMEPHO KaK II0 BO3PACTHBIM IIOKa3aTeNlsM, TaKk |
uHaAuBUAyanbHO. [ToaTomy He cinenyer popcupoBaTh BHIXOJ] Ha TOJKHBIM ypoBeHb y aereit 7-11
net. B Bo3pacre 12-15 net HaOmroqaeTcst 3SHAUYUTENIBHOE YBEIMUEHUE CUIIbl © HOPMATUBBI CHIIBI Ha
nopsI0K Bo3pacraroT. B Bo3pacte 19-29 net npoucxoaut oTHOcUTENbHAsA cTabuinn3anus, a B 30-
39 net — TeHIEHIUS K CHIDKEeHUIO. [Ipu ympaBisieMoM BOCIIUTAHUH CHITHI TIeliecooOpaszHo B 16-18
JIET BBINTH HA HOPMATUBHBIN YpOBEHb CHIIBI U NOAIEPKUBATh ero 10 40 ser.

Heo6x01MMo NOMHUTb, YTO MEX/Ty YPOBHEM OT/ICIBHBIX MBIIICYHBIX TPYII CBSI3b OTHOCHUTEIHHO
ciabast ¥ MO3TOMY HOPMATHUBBI CHITBI JIOJKHBI OBITh KOMIUIEKCHBIMH U OTHOCHUTEIIBHO MPOCTHIMU
NPU BBIOJHEHUH. JIydIie TECThl — ATO YIPAKHEHUS C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
TeJa, KOTJa YYHUThIBACTCS He aOCONIOTHAsl CHila, a OTHOCHTEIbHAs, YTO IMO3BOJSET CIIIAIUTh
pasHuIly B aOCONIOTHOW cuiie, 00YCJIOBICHHYIO BO3PaCTHO-TIOJIOBBIMU M ()YHKIIMOHAJIBHBIMU
dbakTopamu.

HopmainbHelii ypoBeHb CHJIBI — HEOOXOIUMBIN (haKkTOp Al XOPOILEro 3/0pOBbs, OBITOBOH,
pohecCuOHATIBHON TPYJ0CIIOCOOHOCTH.

I[anLHeﬁmee INOBBIIICHUEC YPOBHA CHJIbI BBINIC HOPMATUBHOI'O HC BJIMAACT Ha YCTOﬁqHBOCTB K
3a00JIEBaHUSIM H pocT HpO(bGCCHOH@.J'IBHOfI pr,Z[OCHOCO6HOCTI/I, rac Tpe6yeTc;1 3HAYUTCIIbHAaA
(1)1/1314%01(21}1 CHJ1a.

I'nbxocth U MCTOJHKa €€ Pa3BUTHUA.

Ilon THOKOCTBI0 MOHHUMAIOT CIOCOOHOCTH K Mmax IIO AMIUIMTyI€ ABWXKCHUAM B CYCTaBaX.
I'ubxocTtsb - MOpq)O(bYHKHHOHaHBHOG JABUIaTCIIbHOC Ka4CCTBO. Omna 3aBHUCHUT:

- OT CTPOEHHUs CYCTaBOB;

- OT 3JIACTUYHOCTH MBILIII U CBI304YHOIO aIlllapara;

- OT MEXaHU3MOB HEPBHOM PETYJISILIUU TOHYCA MBIIIIII.
PaznnyatoT akTUBHYIO U TACCUBHYIO THOKOCTb.

AKTHBHAs THOKOCTH - CIIOCOOHOCTH BBITIOJIHSTH JABWKCHUA C OOJIBIIION aMHHHTyILOﬁ 3a CUCT
COOCTBEHHBIX MBIIICYHBIX YCHHHﬁ.

[TaccuBHast THOKOCTH - CITOCOOHOCTBH BBITIOJIHSITH JBMXKCHHSI C OOJBINONW aMITUTYION 3a CUeT
JeHCTBUS BHEUWIHMX cuil (mapTHepa, TskecTH). BenuunHa maccuBHOM T'MOKOCTH BBIIIE
OKa3areljied akTUBHON TMOKOCTH.

B nmnocnennee BpeMs mody4yaeT paclpoCcTpaHEHHE B CIOPTUBHOM JMTepaType TEpMUH
“criennanbHasi THOKOCTh” - CIOCOOHOCTH BBIIOJHATH JIBM)KEHUS C OOJBIION aMIUIMTYIOH B
CycTaBaX W HaNpaBJICHUSAX, XapaKTEPHbIX [UId M30paHHOM cropTUBHON cnenuanuzauuu. [lox
“o01melt TMOKOCTBIO” B TAKOM CJIyyae IOHUMAeTcs THOKOCTh B HanboJiee KPYIMHbBIX CycTaBax U B
Pa3INYHBIX HAPABICHUSAX.

Kpome nepeuncieHHBIX BHYTpEeHHUX (DaKTOpOB, Ha TMOKOCTh BJIMAIOT M BHENIHHE (DaKTOPBI:
BO3pacT, IOJI, TEIOCIOXKEHHE, BpeMs CYTOK, yromileHue, pasmMuHka. [lokazarenu rubGkoctu B
MITQJIIINX U CPEAHMX Kilaccax (B CpeiHEM) BBIIIE MOKa3aTellel CTapIIeKIaCCHUKOB; HauOOIbIINN
MPUPOCT aKTUBHON THOKOCTH OTMEUYAETCs B CPEIHUX Kilaccax.



[TonoBele pa3nuuus OMpPENENIOT OMOJIOTHYECKYI0 THOKOCTh y neBouek Ha 20-30% Bbimie mo
CPaBHEHUIO ¢ MalbyuKamu. JIydille oHa COXpaHAETCs y JKECHIIUH U B MOCIEAYIOIIEH BO3paCTHON
HEPUOMKE.

Bpems cyTok Takxke BausieT Ha TMOKOCTh, C BO3pAaCTOM 3TO BJIMSHUE yMEHbIIAeTcs. B yTpeHHue
yackl THOKOCTh 3HAUMTEIbHO CHUXKEHA, JIyUIlIUe [10Ka3aTeslu rMOKoCcTH oTMevarores ¢ 12 o 17
4acoB.

YToMIIeHHE OKa3bIBACT CYIIECTBEHHOE U IBOWCTBEHHOE BIHMSIHUE HAa THOKOCTh. C OJTHON CTOPOHBI,
K KOHITY pa0OThlI CHIDKAIOTCS TIOKA3aTEeId CHJIbI MBIIII, B PE3yJbTaTe Yero akTUBHAS TMOKOCTh
ymenbmiaercss 10 11%. C napyroit CTOpOHBI, CHHXXKEHHME BO30YXAECHHUS CHUJIBI CIIOCOOCTBYET
BOCCTaHOBJICHUIO AJIACTHYHOCTH MBIIII, OTPAaHUYMBAIOIINX aMIUIUTYAy ABIKEHHS. TeMm cambiM
MOBBIIIACTCS MMACCUBHASI THOKOCTD, MMOABMKHOCTH YBeInunuBaercs 10 14%.

HebnaronpustHble TeMIepaTypHble YCIOBUS (HHU3Kas TEMIleparypa) OTPULIATENIbHO BIUSIOT Ha
BCE PAa3HOBHJHOCTH THOKOCTU. Pa3zorpeBaHue MbIIIll B IMOATOTOBUTEIBHOW YacTU y4eOHO-
TPEHUPOBOYHOTO  3aHATHsSI TEpPEJ  BHINOJHEHHEM OCHOBHBIX  YIPaKHEHUH  MOBBIIIAET
MOJIBJKHOCTD B CyCTaBax.

MepuinoM THOKOCTH SIBISIETCS aMIUTUTYAa ABMOKEHWH. s mosrydeHusl TOYHBIX JaHHBIX 00
aMIUIUTyl€ JABWOKCHUM  MCHOJIB3YFOT METOJbl CBETOBOM  PETHUCTpPAlUU: KHHOCBEMKY,
UKJIOTpaduio, peHTTEHO-TEICBU3UOHHYI0 ChEMKY H JIp. AMIUIMTYA JIBW)KCHUH M3MepseTcs B
YTJIOBBIX I'paaycax WIA B CAHTUMETPAX.

CpencrBa 1 METOJIBI.

Cpe,[[CTBOM Pa3BUTHA THOKOCTH SBJISIOTCS YIIPpA’)KHCHUS HA PACTATUBAHUA. Hx nensat Ha 2 T'pYIIIBI:
AKTHUBHBIC N ITIACCUBHBIC.

AKTUBHBIE yIIPAXKHEHUS:

- oHO(a3HbBIE U MPYKUHUCTHIE (CIBOCHHBIE, CTPOCHHBIE) HAKIIOHBL;

- MaxOBbI€ U (PUKCHUPOBAHHBIE;

- CTaTUYECKHE YIPaXHEHUS (COXpaHEHHE HEMOIBUYKHOTO MOJIOKEHUS C
MaKCUMaJIbHOW aMIUTUTYAOM).

[TaccuBHBIE ympa)XHEHUS: 1103a COXPAHSAETCS 3a CUET BHEIIHUX cuil. [IpuMeHss ux, TOCTUraroT
HauOOJBIIMX TMOKa3zarened rubkocTH. [l pa3BuTHs akTUBHOM THOKOCTH 3((EKTUBHbBI
yIpaXHEHHs Ha pacTSIrMBaHUE B AMHAMUYECKOM PEXKHUME.

OObmee Meronuyeckoe TpeOOBaHHE JUIsI Pa3BUTUS TMOKOCTH - 00s3aTeNbHBbIM pa3orpeB (10
HOTOOT/IEICHNUS) TIepe]] BHIOJHEHUEM YIPaXHEHUH Ha pacTATUBaHUE.

B3anmHOe COMpOTHBIIEHHE MBIIIL, OKPYXKAIOIIUX CYCTaBbl, UMEET OXPAaHUTENbHBIN APEKT.
HMeHHO MOATOMY BOCHHMTaHHE TMOKOCTH JOJDKHO C 3armacoM obecredyuBaTh TpedyeMyr max
aMILIUTYly IBH)KEHHMI U HE CTPEMHUTHCS K IPEJEIbHO BO3MOKHOM CTeneHu. B ocnennem ciuydae
3TO BEJIET K TPAaBMUPOBAHUIO (PACTSKEHHUIO CYCTaBHBIX CBA30K, IPUBBIYHBIM BHIBUXAM CyCTaBOB),
HapyILIEHUIO MPAaBWIBHONW OCaHKH.

MBEIIIBI MaJIOpPaCTAKHUMBI, IMO3TOMY OCHOBHOM METOJl BBIIOJHEHUS ynpamHeHMﬁ Ha
pacTAruBaHue - HOBTOpHBIﬁ. PazoBoe BEIIOIHEHUE ynpamHeHHﬁ HEC B(I)(I)GKTI/IBHO. MHOFOpaBOBBIC
BBITIOJIHCHUA BCEAYT K CYMMHUPOBAHHIO CJICAOB VYIHPAXHCHUA U YBCIWUCHUC aAMIIIUTY/AbL



CTaHOBUTCS 3aMETHBIM. PeKoMeH1yeTCsl BBIIOIHATh YIPaXHEHUS HAa PACTATMBAHUE CEPUSIMU IO
6-12 pa3, yBenruuBas aMIUIUTY1y ABHKEHHUN OT CEpUU K cepuu. MexIy cepHsiMU 1eJIecoo0pa3Ho
BBITOJIHATH YIPAXKHEHUS HA pacciadlieHue.

Cepun ynpa>xHEHH BBITIOJIHSAIOTCS B ONPECICHHON MOCIe10BATEIbHOCTH:

- VI PYK;
- JUTA TYJIOBUILA;
- U151 HOT.

Boiee ycnemHo mpoucXOAUT BOCIHMTAHUE TUOKOCTH TPU €KETHEBHBIX 3aHATUSX WM 2 pa3a B
JIeHb (B BHIE 3aqaHuil Ha oM). Hanbosee 3¢ (heKTHBHO KOMIUIEKCHOE TPUMEHEHUE yIIPaKHEHUN
Ha pacTaruBaHue B cienyromniem coudetanuu: 40% ynpaxkHeHuM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapaktepa u 20% - cTaTU4ecKoro. YIpaKHEHUsI Ha pacTATMBAHHE
MOKHO BKJIIOYAaTh B JIFOOYIO YacTh 3aHATHHA, OCOOCHHO B WHTEPBAJAX MEXKIY CHIOBBIMU M
CKOPOCTHBIMHU yIIPAKHCHUSIMH.

B mnazmeM mIkoibHOM BO3pacTe MPEUMYIIECTBEHHO HCIOIb3YIOTCS YIPAXXHEHUS B aKTUBHOM
JTUHAMHYECKOM pEeXHME, B CpPEelHEM U CTaplleM Bo3pacTe - Bce BapuaHThl. [Ipuuem ecnu B
MIIQJIIINX U CPETHUX KJaccaxX pa3BHBAeTCAd TMOKOCTh (Pa3BUBAIOLIUI PEXHUM), TO B CTAPIIUX
KJIaccax CTaparoTCs COXPAHUTh JOCTUTHYTHIM YPOBEHB €€ pa3BUTHS (IIOIICPIKUBAIOLIUN PEXKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHBAX Telia HaOto1aloTes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUS (U3MYECKHX KayecTB B Iporecce (U3NIECKOTO
BOCIIMTAHUS, CIEAYET aKIEHTUPOBATh BHUMAaHHE HAa B3aMMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOIO Ka4eCTBa CIIOCOOCTBYET POCTY ITOKa3aTeNled APYruxX (PU3HnIecKux
kadecTB. VIMEHHO 3Ta B3aUMOCBS3b 00YCIOBIMBAET HEOOXOIUMOCTh KOMIUIEKCHOTO MOAXOa K
BOCIUTAHUIO PU3NYECKUX KAYECTB Y IMIKOJIbHUKOB.

3HauNTEIbHBIC HWHBOJIONMMOHHLIC U3MCHCHU A HACTYIIAIOT B ITOXKXUIIOM U CTAPYCCKOM BO3PACTE (B
CBsA3HU C U3MCH



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

IIpupononogooHbIe IHEPreTUYEcKNe TEXHOJIOIMM U BO30OHOBJIIeMasi JHEPreTUKA

Heab AMCHUNIMHBI:

- mpuoOpeTeHne CTyACHTaMH 3HaHUH 00 OCHOBHBIX MHHOBAIIMOHHBIX METO/aX MPOU3BOJICTBA,
nepejaud U MnpeoOpa3oBaHUsl PHEPrUHU; MEXAHU3MOB AJIEMEHTApHBIX IPOLIECCOB, JIEKAIIUX B
OCHOBE 3TUX METOJIOB; POJIM OMOTEXHOJIOIMM, HAHOTEXHOJIOTUH U HAHOCTPYKTYPbIX MaTepHaloB
B Pa3BUTHUU JAHHBIX METOJIOB.

3agauu AMCHUIINHBIL:

- OCBOEHHE OCHOBHBIX IMOHATHI NPUPOIONOJOOHBIX SHEPreTHUECKUX TEXHOJOIHMM, a TaKxke
OCHOBHBIX TEPMUHOB U ONPEICIIEHUNH B ATOH 00JACTH B COOTBETCTBMM C MEXKIYHapOJHBIMU
CTaHJapTaMy;

- OCBOEHME HaBBIKOB Pa0OThI CO CHEeLMaIbHOM JIUTEpaTypoil B IpeaMETHOM 001acTy;
- PO HAaHOPa3MEPHBIX (PaKTOPOB.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- OCHOBBI (PM3MUYECKON XUMUU TTOBEPXHOCTH KOHJIEHCUPOBAHHOTO COCTOSIHUS BEIIECTBA, 0a30BbIE
pa3MepHble U CTPYKTypHbIe J((deKTbl B HAaHOCHCTEMaxX, XapaKTepHbIE OCOOEHHOCTHU
HaHOOOBEKTOB;

- OCHOBHBIE KOHKpPETHbIE€ TEXHOJOTMHM M METOJbl CHHTE3a HAHOCTPYKTYp U T'HOPUAHBIX
HAHOCHCTEM; CIIOCOOBI MX aNnapaTHON pealn3alyy B BUJIE PA3JINYHBIX YCTAHOBOK U IPUOOPOB;

- OCHOBHBIC ITYTH B3aUMOJEHCTBHUI OJICKTPOXUMHUYCCKUX CUCTEM C JKHBBIMU OpraHU3MaMH U
KIJIICTKaMMH.

yMeTh:

- IPOBOAWUTH NTOHUCK U aHAJIN3 HaquO-TCXHHqCCKOﬁ I/IH(I)OpMaI_II/II/I YU NaTEeHTHOM JIMTCPATYPHI 110
3aJJaHHON TeMaTHKe B obOmactu HpI/IpO,ZLOHO,Z[06HLIX OHCPICTUYCCKUX TEXHOJIOTUM U
HAHOMATCPUAJIOB IJI UX pCaIn3allnuu,



- UCMOJIb30BaTh (yHIaMEHTAJIbHbIE 3HaHUS B 007acTH (YOPMUPOBAHUS HAHOCUCTEM JJISl PELICHUS
IIPAKTUYECKHUX 3a/lad, CBSA3AHHBIX C MOJYyYEHHUEM HAHOCTPYKTYPHUPOBAHHBIX HEOPraHWMYECKHUX U
rHOPHUIHBIX MAaTEPUAJIOB, OMOAIEKTPOHHBIX CUCTEM M UX KOMIIOHEHTOB;

- UCIIOJIb30BATh IMOJTYYCHHBIC 3HAHHA B 00JIaCTH CHCTEM MOJIY4YCHHA U HpGO6p330BaHI/ISI OHCPIUuun
U IPAKTHYCCKOT'O IPUMCHCHHUA.

BJIA/IETh:
- CHlellMaIbHON TEPMUHOJIOTHEN B 001aCTH HAHOTEXHOJIOTUI U METOJIOB CHHTE3a HAHOCTPYKTYD;
- CHIeMATIbHON TEPMUHOJIOTHEH B 00J1aCTH MPUPOIOTIOT0OHBIX SHEPTETUYECKUX TEXHOIOTHIA;

- MeTrojaMu O0pabOTKH, aHalW3a M CHUCTEMaTH3allud HAyYHO-TEXHWYECKOH M MaTeHTHOH
uHpOpMaLnu;

- HaBBIKaMU OCBOEHUS OOJIBIIOT0 00beMa HOBOM HH(OpMALINY;
- HaBBIKaMU CaMOCTOSITEIIbHON pa0oThI B Taboparopun u MHTEpHETE;

- HaBBIKaMH FpaMOTHOﬁ O6pa6OTKI/I PE3YyIbTATOB OIIbITA U COIIOCTABJICHUA C TCOPECTUYCCKUMU
JaHHBIMH.

TeMbl U pa3jeiibl Kypca:
1. I[Tpuponono100HbIe SHEPTETHUECKUE TEXHOIOTHH.

OcHoBHble TOHATHUA U omnpeaeneHus. lloTeHnuanbHbIE BO3MOXHOCTH HPHUPOAONOI00HBIX
DHEPreTUYECKUX TEXHOJOTMH C YYETOM HMEIOLIMXCS PECYpCOB I NPUPOJHOM SHEPIrEeTHKHU.
OcHoBHbIE cHCTEMBI BO300OHOBISIEMON SHEPT€TUKH, KOHBEPTEHIIHS TEXHOJIOTMI U NCIIOJIb30BaHNE
BOJIOPOJHBIX U 3JEKTPOXMMHUUYECKUX TEXHOJIOTMH JJisi BO30OHOBIIAEMOI 3HepreTuku. Bompocs!
skosiornd. OCHOBHbIE HampaBiIeHUs HCCIEAOBaHUNA U pa3paborok B Mmupe u B Poccun,
NEePCIEKTUBBI PA3BUTHS TaHHOTO HAIIPABJICHHUS.

[ToHaTHS HAHOTEXHOJOTHM U HaHOMATCPUAJIOB. KJ'IaCCI/I(I)I/IKaI_[I/I}I HaHOOOBEKTOB. (OCHOBHBIE
TCPMHUHBI U OHNPCACICHHUA B COOTBETCTBUHU C MCKAYHAPOAHBIMH CTaHAApTaMH. 3HadeHue
HAHOTEXHOJIOTHH U MaTCpUualioB AJId pa3BUTHUS HpHpO,Z[OHOI[O6HOI>i OHCEPICTUKHU.

2. buorexHonorumu.

BHOTEeXHOIOTHH W YKOTEXHOJIOTHH JIJIS 3alUTHI OKPYKAFOIIEH CPebl U PallMOHAILHOTO
TIPUPOJIOTIOIH30BAHUS.

buoTtexHonoruu u oKpyxaromias cpea.

DKO0 ¥ OMOTEXHOJOTUN KaK Ba)KHBIN CETMEHT TeXHOC(HEpHOU 0€301MacHOCTH.

I_[I/IKJ'ILI yriepoda U BJIIMAHUC OMOTEXHOJIOT Uil HA HUX.

3. DHeprus CoJHIA U BETPA.



Oneprus conHia. CrocoObl UCIIONIB30BaHUS U IPEO0OPA30BAHUS SHEPTUU COJIHIIA, COBPEMEHHbBIE
¢dorobaTapen, HMX XapaKTEPUCTHUKH W MPUHIUINB UX (GyHKIHOHMpoBaHUS. I[Ipobiembl
AKKyMYJINPOBAHMsI DHEPIMM COJHIA. VIHTEHCHBHOCTH COJHEYHOH paJualuu Ha TEPPUTOPUU
Poccunu B 3aBucHMOCTH OT BpeMeHHU roaa. [lepcrieKTuBbI pa3BUTUS COJIHEUHON SJHEPTETUKH.

Oueprusa Berpa. CrocoObl mpeobpazoBaHusi U aKKyMyJIHpoBaaHUs dHepruu Berpa. OCHOBHbBIE
TUIIBI BETPOTE€HEPATOPOB, MX XapakTepucTUKHU. [IpolneMbl akKyMyIupOBaHUS SHEPTrUU BETpA.
HMHTEHCUBHOCTh BETPOBBIX MOTOKOB Ha TeppUTOpHH Poccuu B 3aBUCMMOCTH OT BPEMEHH rojia.
Bonpocsl sxonoruueckoit 6e301macHOCTH.

4. AToMHas U TepMOsIepHasl SHEPreTHKA.

ATOMHas U TEpMOsIIEpHasi JHEPreTUKa U UX POJIb B COBPEMEHHOM MHpe. OCHOBHBIE IPOLIECCHI U
THUIIBI JIEKTPOCTAHIMHA. Bompockr 6e301macHOCTH U NEPCIEKTHBBI Pa3BUTHUS

5. I'maposHepreTuka.

['unposHepreTuka, NpUIMBHAs W BOJIHOBas »HHepreTuka. IlpuHuunel npeoOpa3oBaHus u
aKKyMyJIpoBaHus. ['mapopecypcsl 1 BOBMOKHOCTH IIPOU3BOJCTBA SHEPIUU C MCIOJIB30BAaHUEM
IIPWIMBHBIX WM BOJHOBBIX JIEKTPOCTaHIMKM Ha Tepputopun Poccnu. Borpocsl skomornueckon
0€30MacCHOCTH U NEPCIIEKTUBBI Pa3BUTHUS ITUX HAIPABICHUM SHEPreTUKU.

6. HpOI/IBBOI[CTBO " yTHJIM3anuus OHOMACCHI.

[TpousBoacTBO U yrunuzanus ounomaccsl. OCHOBHBIE IIPOLIECCHI U UX allllapaTypHOe 0QOpMIIEHHUE.
[ToreHunanbHbIE pecypebl Ul MPOU3BOACTBA OMOMAcChl, BKIItOUYas Bojgopocid, B Poccun u B
mupe. Bonpocs! skosnornyeckoit 0e30macHOCTH.



AHHOTAUMH K pad04YnM NPOrpaMMam AHCUMIIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

IIporpammublie nHTEep(eiichl onepanuonHoi cucrembl UNIX

Heab AMCHUNIMHBI:

- [oslyueHuHe Oa30BBIX 3HAHUM 00 OpraHu3aluy ONEpPallMOHHBIX CHCTEM, pa3/eiICHUU
00s3aHHOCTEH MEXIy amnmapaTHBIM O00ecIeueHHEeM U SIPOM  ONEpPAllMOHHOW CHCTEMBI.
PaccMoTpenue KOHIENIMI COBPEMEHHBIX OINEPALlMOHHBIX CUCTEM IPOM3BOJAUTCS Ha IpHUMEpe
ornepannonHoil cucrembl Unix. PaccmarpuBaroTcst monbs3oBaTenbckuii uHTEpdeiic  Unix,
nporpammupoBanue Ha s3pike  Unix  Shell, ucnonp3oBaHnme CHCTEMHBIX BBI30BOB IS
B3aMMOJIEHCTBUS C ApOM B IIporpammax Ha sizbike CH.

3agauyd AUCHUILINHBI:

- HU3Yy4YCHHUC OCHOBHBIX KOHIICHLII/Iﬁ U TPUHOUIIOB IMPOCKTUPOBAHUA OINCPALMOHHBIX CHUCTCEM.
PaCCMOTpeHI/Ie BSaHMOHeﬁCTBHH Aapa OHepaHHOHHOﬁ CUCTCMBI C allllapaTHBIM obecrieyeHneM
COBPCMCHHLBIX KOMIIBIOTCPORB;

- paccMOTpEHHE pealu3allid OCHOBHBIX KoHIenuuii coBpeMeHHbIX OC Ha mpumepe Unix
(TOHATHUS TpOIlECC, TUTAHUPOBIIKK MPOIIeccoB dailn u ap.);

- 3HAKOMCTBO ¢ KoMaHJHOM 06010ukoil Unix Shell Ha ypoBHe mosb30BaTenst U NpOrpaMMHUCTA.
Boinonnenue nadoparopHbix padot no Hanucanuto Shell-ckpunTos. Beinonnenne nabopaTopHbIX
paboT Ha IPYruX CKPUNTOBBIX sI3bIKaX, B TOM uncie, sed u AWK;

- H3YYCHUC OCHOBHBIX CHCTCMHBIX BBI3OBOB Unix. HpOFp&MMHpOBaHI/IC Ha sa3pike CH C
HUCIIOJBb30BaHHUEM CUCTEMHBIX BBI3OBOB.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI

3HATh:

- ocHOBHbIE KOMIOHEHThI OC 00111er0 Ha3HaYeHUsI, He0OX0UMbIe 1Jis €€ PYHKIIMOHUPOBAHMS;

- OCHOBHBIE KOMAaH/bI, HeoOXonumble aisi yBepeHHOH paborbl B Unix Shell Ha ypoBHe
M0JIb30BATES;

- YHOpaBISIOLIME OIepaTtopsl M ympasisgwoomue KoHCTpykiuu Unix Shell, HeoOxonumelie s
Hanucanus shell-ckpunTos.

yMeTh:



- pabotath B komaHaHou oOosouke Unix Shell, mucate ckpuntel mas Unix Shell, mucats
nporpaMMsl Ha si3bike CH ¢ HCTI0JIb30BaHHEM CUCTeMHBIX BbI30BOB OC Unix.

BJIA/IETh:

- mpuéMamu MpOrpaMMHPOBAHUS Ha CKPUNTOBBIX s3bIkax Ha mpumepe Unix Shell, awk u sed.

TeMbl U pa3jesibl Kypca:
1. Cuctemnsie Bb13oBbl OC Unix, cucremHoe nporpammupoBanne Ha Cu B OC Unix.

SAnpo oneparnmoHHo cucteMbl. OCHOBHBIC KOMITOHSHTHI sijipa. OTIIMYNE CHCTEMHBIX BBI30BOB OT
00bIuHbIX (yHkmid. CHcTeMHBbIC BBI3OBBI open, creat, close. Komanma umask. CucremHbie
BBI3OBEI read u write.

Orarnbl )ku3HU nporieccos. [Iponeccoi-3omou. Cuctemusniq Bei30B fork. KonupoBanue npu 3anucu.
3aBepiienne mporecca. Exit m _exit. CucreMHBIC BBI30BBI Wait m waitpid. Makpocsl st
00paboTKH cTaTyca 3aBepIeHus mporecca. 3amaqa fork.

@dopmaT JBOMYHBIX BBINONHAEMbIX (aiinoB. Junamuueckue Oubmuoteku. Sbrk. Cuctemubie
BBI30BBI JUIS 3arpy3KH BBIMONIHIEMbIX (aitnos. 3agaya echo hello.

CrangapTHble TIOTOKM BBOJa/BbIBoma. Cuctemuble BbI3oBBI dup u dup2. IlepenampaBiieHue
BBO/Ia/BBIBOIa ¢ ToMoIisio dup2. 3amada echo hello> file.

Opranuzanus pipe-oB u3 C. Curnan SIGPIPE. menoBannblie kaHanbl. 3agada echo hello | cat.

OO6pabotka curnanos u3 sizpika C. [IpeppiBanus u uckimoyeHus. PeentepabenbHbie QyHKINU.
Hcrnonp3oBaHKe cTaHIAPTHOM OMOIMOTEKH B 00paboTyrKke curHana. 3aaada timeout.

Urenue ornasienuit u3z C. O6pabotka Inodes [Iporpamma myls.

CHHXpOHM3AIMH TpolleccOB. B3amMHas OnokupoBka mporeccoB ¢ nmomouipio flock. 3amaua
myshell.

BSD Coxketsl. Moaens knuent/cepsep. UNIX u Internet cokersl. IlocnenoBarenbHblil cepBep u
kiueHt Ha UNIX cokerax. 3amaya «mai daidmy.

ITporoxoinel. YpoBau nportokonoB. MAC anpec. ARP 3ampocsl. IP agpec. Mapmpyruzanus.
[Tpotokoner TCP u UDP. Komanna telnetCepsep nHa IP cokerax. HTTP nporokon. 3amaua
VYnpoiennstit http cepsep u ynporiennslii IE.

[Tpouiec init.ITpouieccr nemonwl. Hauanenas packpytka B BSD u System V. Syslog cepsep.
Koudurypamus, Bpaimienne J10roB. 3aaua «IpoTOKOI padOTHl B CEpBEPEN

Cymnepcepsep. Konguryparnus inetd. Getsockname u getpeername. 3agaya KIueHT o inetd.

DNS. Jlomensl o01miero Ha3HaueHUs U reorpaduueckue 1oMeHbl. TepaTuBHbIE U PEKYPCHBHBIS
3ampocel. Komanna nslookup. Tumbl 3anuceit B 3oHe. [Ipsimas u oOparHast 30HbI. DyHKINU
gethostbyname u gethostbyaddr. 3agaua

[TapannensHslii cepBep. O6padoTka curnana SIGCHILD. 3anaga



System V IPC. Tunsr 06bexToB. KoManapl mpocMoTpa U ynaieHuss 00beKTOB. 3ajada KJIUEHT U
cepBep Ha o4epesiX COOOIICHHMIA

Conporpammel. [lotoku. [lomnepxkka motokoB B supe. bubmmoreka pthreads. Co3manue u
3aBeplieHre MOTOKOB. Mcnonp3oBanue o0mux nepeMeHHbx. CHHXpOHU3AIMs TOTOKOB. 3a/1a4a
«HapaJuIeNbHbINA CepBep Ha MOTOKAXY.

Joctyn kx ¢aiyiaMm ¢ HCIOJIB30BaHHEM CHCTEMHOTrO Bbi30Ba mmap. OToOpakeHUE MaMsTh Ha
ycTpoiictBo /dev/zero. Ucnonb3zoBanue tmpfs s opraHu3anuy OOIIETO OCTYyNMa K MaMSTH.
Hcnonb3oBanue ycrpoiicTBa /dev/mem niist oroOpaxeHus pu3ndeckoi nmamatu. KorepeHTHOCTh
namsata. POSIX cemadopsl. Hcnonb3oBanre MBOMYHBIX ceMadoOpoB IJisl JOCTyNa K OOUIIUM
nepeMeHHbIM. Mcnons3oBanue ceMadopoB JUIsl COBMECTHOTO JOCTyna K OydepHOoMy mmyiy.
Jleautoku pu MCTIONIB30BAHUU C JIBYX ceMa(OpOB.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepkoMnbIOTEePpHOE MO/IeJIMPOBAHME SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

CeTouHbBIE METOAbI U TEXHOJOIMA AJd YUCJICHHOI'O PCIICHUA KHHETHYECCKOI0 YPAaBHCHUSA

Heab AMCHUNIMHBI:

- H3JI0OKCHHEC OCHOB BBIYUCIIUTCIIBHBIX MCTOHOB OJIs pemeHmI KHUHECTHUYCCKOI'O ypaBHeHI/ISI
bonpimana;

- BBCJACHHUC B CCTOYHLIC MCTO/IbI, OITMCAHUEC CXEM IICPBOI'O U BTOPOI'O IIOPAIKA,

- U3JI0OKCHUC PA3HOCTHBIX CXCM, CXOOAUMOCTH, YCTOP'IHHBOCTH, IOTPpCHIHOCTHU AllIIPOKCHUMAIINH,
TCOPCMbI KypaHTa, CIICKTPAJIbHOI'O IIPU3HAKaA,

-  HW3JI0)KCHUE SIBHOM YETBIPEXTOYEHYHOM CXEMbI, HESBHOM IIECTUTOYEYHOM CXEMBI,
KOHCEPBAaTHUBHBIX CXEM.

3agauyd AUCHUILINHBI:

- q)OpMI/IpOBaHI/IC 0a30BBIX 3HAHHMI B 00JIACTH BBIYMCIIHUTEIbHBIX MCTOJAO0B I PCHICHUSA 3aaa4d
MaTeMaTH4YeCKOM (1)I/ISI/IKI/I;

- oOyueHHe CTYIEHTOB OCHOBHBIM METOJIaM M TMOAXOJAM, HCIOJIb3yeMbIM B KHHETUYECKOU
TEOpUH, H3ydyeHHe 0a30BbIX MPHUHIIUIIOB KUHETUYECKOW TEOPUH, OCHOBAHHON HAa ypaBHEHUU
bonpimana;

- (1)0pMI/IpOBaHI/I€ moAXoa0B, OCHOBAHHBIX Ha KOHCUHO-PA3HOCTHLIX AIIIPOKCUMAIIUAX OII€paTOopa
AIBCKIIMH KMHCTUYCCKOT'O YPaBHCHU A, PACIICINICHUC KUHETUYCCKOI'O YpaBHCHUS 11O (1)I/ISI/I‘I€CKI/IM
nponeccam. Z{I/ICerTHaH pcaji3anus Ha4aJIbHbIX U 'PAHUYHBIX YCHOBHﬁ.

ITepedyens miIaHMPyeMbIX pPe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- IPUHOUIIBI 1 METO/IbL KHHETHYECKOMI TECOpUHn BOJ'II)I_[MaHa, MOJIYYCHHA KOTCPEHTHOI'O U3TYUCHU A,
q)HSI/I‘IeCKI/Ie ABJICHUSA, JICKAINHUE B OCHOBC MCTOAOB IIEPEHOCA I'a30B PII/I3JIyIIeHPII>'I B CJIOKHBIX
Cp€aax U KOMIIO3UIUAX.

yMeThb:

- YUCJICHHO PCIIaTh KHHCTUYCCKOC YPaBHCHUC.



BJaJ€Th:

- METOJIaMH KOMIBIOTEPHOTO MOJICIUPOBAHUS Ta30KMHETHUYECKUX TMPOILECCOB, METOAaMHU
pa3paboTKku MPOOJIEMHO-MOJCIUPYIOMUX CPel  Ha COBPEMEHHBIX CYNEPKOMITBIOTEPHBIX
CUCTEMAX.

Tembl U pa3aennl Kypca:
1. Anmpokcumanus auddepeHInaIbHON 3a]a9 B YaCTHBIX MPOU3BOTHBIX.

VYpaBHenue nepeHoca. PaszHocTHbeie cxembl. CxoaumocTh. YcTtonuuBocTh. Teopema Kypanra.
CrnekTpanbHblid pu3HaK. YHCIIEHHOE pelIeHue YpaBHEHUE MTepeHOoca sl TIaJKUX U pa3phIBHBIX
HaYaJIbHBIX YCJIOBUM C TIOMOIIBIO SIBHBIX U HESABHBIX CXEM MEPBOTO MOPSIKAa TOUHOCTH.

2. Kunetnueckoe ypaBHEHUE B Cllydae JEMCTBHS BHEILIHUX CHJL.

Pacmiennienue Cla0XXHOTO YpaBHCHHUA. Hp06neMa I'paHUYHBIX YCJIOBI/Iﬁ B CKOpPOCTHOM
IMPOCTPAHCTBC. Cnyqaﬁ HpOCTpaHCTBeHHOﬁ CUMMCTPHUU. Pemenue KMHETHYECKOTO YPaBHCHUS B
IIOJIC TAXKCECTH.

3. KoHcepBaTuBHBIE CXEMBI.

[Ipo6nema rpanuunbix Touek mnsa TVD-cxem. ®Dynkuus pacnpenenenus. Kunernueckoe
ypaBHeHue bonbiMana B OTCyTCTBUHU cToiKHOBeHUH. Jluddy3Hoe oTpaxkenue. Permenue
OJIHOMEpPHOTO ypaBHEHMs boiiblilMaHa B OTCYTCTBUM CTOJKHOBEHHI C I'DaHUYHBIM YCJIOBHEM
muddy3HOro OTpaXkeHus (3aa4a 0 TEPMOCeE).

4, Hapa31/ITI/I'~I€CKI/IC OCHUJIIALINH. IloHsITHHE MOHOTOHHOCTH CXEMHEI.

Teopembr l'onynoBa. Ilomnas Bapuanmsa. TVD-cxemsl. Teopembl Xaprena. IIpumepst
orpanunyurenei. [Ipaktuyeckuii Bun TVD-cxem. UucnenHoe penieHue ypaBHEHUE IepeHoca s
IVIAJKUX U Pa3pbIBHBIX HAYAIBHBIX YCIOBUH C NOMOILIBIO TVD-cXeM MOCTpOCHHBIX Ha OCHOBE
minmod limiter, MC-limiter u van Leer limiter.

5. [IporpamMmuas cuctema renepaiuu cetok GMSH.
Cucrema renepanuu cetok GMSH. [Ipumepsi.
6. PazHoCTHBIE CXEMBI BTOPOTO NOPsAJIKa TOYHOCTH.

SIBHas YCTBIPEXTOYCHHAA CXEMaA. I/ICKyCCTBeHHaﬂ BA3KOCTh. HesgBHAs IIecTUTOUYEUHAS cXeMa.
Meron nporoHku. TpexcioitHas pa3HOCTHAs cxema. UUCIEeHHOE pellleHne ypaBHEHUE MEPEHOCca
IJId TJIIaIKUX W pa3pbIBHBIX HAYaJIbHBIX yCJ'IOBI/II\/'I C MOMOIBIO ABHBIX W HEABHBIX CXEM BTOPOI'O
MnopsiAKa TOUYHOCTH.

7. Cetku. Cerounble GyHKIINU.

Pa3znocTtHas annpokcumanus aud@epeHuanbHbIX oneparopoB. [lorpenHocTs anmpoKCUMaIni.
Pemienne O/[Y nieporo nopsiaka.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

CrarucTuyeckasi puzuka

Heab AMCHUNIMHBI:

- IO3HAKOMHUTH CTYIEHTOB C 3aKOHOMEPHOCTSIMH, UMECIOLUIUMHUCS B MAKPOCKOITMYECKUX CUCTEMAX
¢ OOJIBIITUM YHUCJIOM YACTHII, KaK KJIACCHYECKHX, TAK U KBAHTOBBIX, & TAKXKE C METO/IaMHU, KOTOPHIE
MPUMEHSIOTCS B CTAaTHCTUYECKOW (DU3WKE JUIsl ONMUCAaHUSI CBOWCTB Takux cucreM. IIpu stom
CUCTEMBI U3 OOJIBIIIOTO YKCIIA YaCTHII OYAYT paccCMaTpUBATHCS, TJIABHBIM 00pa3oM, B COCTOSIHUN
CTaTHCTUYECKOro paBHoBecusa. HeOosblias yacth Kypca OyneT MOCBSLIEHA M3YYEHUIO OCHOB
HEPABHOBECHOW CTATUCTUYECKON MEXAHUKHU.

3agauyd AUCHUILINHBI:

- HAY4YUTb CTYACHTOB, UCXOAS U3 MHKpOCKOHH‘-IGCKOfI MOACIIN CTPOCHHUSA BCUICCTBA, ITIOJIB3YACH
MCTOdaMU CTaTHUCTHYECKOH (I)I/ISI/IKI/I, pacCUUTBIBATD CBOMCTBA MAaKpPOCKOIIMYCCKUX CUCTEM, TAKHC
KaK YpaBHCHHC COCTOAHUSA, TCINIOEMKOCTb, MArHUTHAA U JUBJICKTPUICCKUEC BOCIIPUUMYNBOCTH U

IpyTHue.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4YeHHS MO JUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUecs JOIKHBI
3HATh:

- OCHOBHBLIC pacClpeacjiICHUus B CTAaTUCTUYECKOM TEPMOANHAMHUKEKIIACCHYCCKUX M KBAHTOBBIX
CHCTEM, COAEpKallMX OOJIPIIOE YHCIO YacTUI[! MHUKPOKAaHOHHYECKOE paclpesieieHue,
KaHOHH4YECKoe pactpeneneHue ['ndb0ca ¢ mocTOSHHBIM YUCIIOM YacTUIl U pacnipeaeneHue I'uo6oca
C MNCPEMCHHBIM YHCJIIOM 4YaCTUL, a TaKXKXC YCIOBHUA, MNPU KOTOPLIX PCAIM3YIOTCA HJaHHBIC
pacrpeneneHus;

- CTaTUCTUYECKHUE OIPENEICHUs ODHTPOIHUU Ul MHUKPOKAHOHMYECKOTO Y KaHOHMYECKOIO
pacpeneneHun;

- OCHOBHBIC TCPMOANHAMHWYCCKUEC HCPABCHCTBA,

- OIPCACIICHUA XUMHUYCCKOI'O IMOTCHHOHATIA B CUCTEMaX C HNCPECMCHHBIM YHUCIIOM YaCTUll IJId
Pa3IMIHBIX TCPMOANHAMHUYCCKUX IMOTCHIINAIIOB,

- KpUTEPHH BBIPOXKIACHUS U HI€aTbHOCTH (epMU-Ta3a,
- OCHOBHbBIE 0COOEHHOCTH SIBIECHHUS 003€-KOHIECHCALIUN B HACAILHOMOO3€e-Tase;

- YCJIOBHA, ITPU KOTOPBIX (bCpMI/I- 1 003e-CTaTUCTUKHU Mepexo 4T B 60J'IBI_[M8.HOBCKy}0 CTAaTUCTHUKY,



- CHMMETPHITHBIC CBONCTBA BOJHOBBIX (D)YHKIIUI CHCTEM TOXKICCTBEHHBIX YaCTHII, OMMChIBAEMbBIX
dbepmu- u 603e-CTaTHCTUKAMH,

- 0COOEHHOCTH moJaxoaa K OIMMCaHuro CBOMCTB KBaHTOBBIX CHCTEM B3aMMOACCTBYIOIIUX YaCTHIL C
IIOMOIIBIO A3BIKA KBA3MYaCTHIL,

- o0Imue mpencTaBieHuss 0 MUKPOCKOIMYECKOM Teopuu cBepxmpoBoauMoctubapnuna-Kynepa-
Ipuddepa;

- OCHOBHbBIE TIOJOXKEHUs Teopuu (azoBeix mnepexonoB llpoma Jlammay ©Ha mnpumepe
(eHOMEHOIOTUYeCKOl Teopun cBepXnpoBoauMoctu I nu3oypra-Jlannay;

- o0Iue mpeicTaBleHUs O CTAlMOHApHOM M HectauuoHapHoM 3ddexrax/xozedpcona u ux
MPUMEHEHUU JJI CO3JaHUsI CBEPXIIPOBOISAIINX KBAHTOBBIX HHTEP(HEPOMETPOB;

- 0COOCHHOCTHU MOJXO/A K OINMCAHUI0 HEPABHOBECHBIX IIPOLIECCOB C IOMOIIBIO KUHETUYECKOTO
ypaBHeHuUs bosbliMaHa v ypaBHEHUs1 KMHeTH4ecKoro Oananca Ilaymnu.

yMeThb:

- HAXOIWTh CPEIHUE 3HAYCHUS (U3MUCCKUX H3MEPSEMBIX BEIMYUH C TOMOIIBIO (PYHKIIHH
pacnpenesieHusl B KIIACCUYECKOW CTaTUCTUKE M C MOMOLIBI0 MATPHUIIbI IUIOTHOCTH B KBAHTOBOM
CTaTHUCTHKE;

- BBIYUCIIATE CTATUCTUYCCKHUEC CYMMBbI UIA UACAJIBHOI'O OAHOATOMHOI'O I'a3a, ra3da ABYyXaTOMHBIX
MOJICKYJI, HACAJIbHBIX KBAHTOBBIX q)epMI/I- u 603€—F830B;

- HaxXOJUTh TEMIIEPATYpPHYI0 3aBUCHMOCTb KOJeOaTeIbHOW U BpaLIaTEIbHOM TEIIOEMKOCTEH
JIBYyXaTOMHOI'O T'a3a MOJIEKYJI, COCTOSIILIUX KaK U3 Pa3HbIX, TaK U U3 OJAUHAKOBBIX aTOMOB;

- BBIBOAUTH TCPMOJUHAMUYCCKUEC COOTHOIICHUA UIA ABYXYPOBHCBBIX CUCTCM,

- BBIYUCIATH (DIYKTyaluu (PU3HUYECKUX H3MEPSEMBIX BEJIWYHH B TEPMOJAWHAMHUYECKOW TEOPUHU
GykTyanmii;

- HaxXOJUTb BBIPAXCHUA JIA CBO60}1HOI>'I OHCpPIrur, XHMHUUYCCKOTO IOTCHIHAIA, JHCPIUH,
TCIINIOEMKOCTHU, YpaBHCHHA COCTOSHUSA HACAIBHOI'O KJIACCHYCECKOI'O 6OJILL[M8.HOBCKOFO rasa u
nacaJIbHbIX KBAHTOBBIX (bepMI/I— n 6033-F33OB;

- HaxOJUTh TEMIIEPATYPHYIO 3aBUCUMOCTh HAMArHWYEHHOCTH U MAarHUTHOW BOCIIPUAMYMBOCTH
KJIACCUYECKOT0 MJICAIBHOTO I'a3a MATHUTHBIX JUIIOJEH M KBAaHTOBOI'O ra3a aTOMOB, UMEOIIUX
OpOUTATBHBIN M CIIMHOBBIA MOMEHTHI,

- BBIUUCIIATh MapaMariuTHYIO 1 JUAMAarHuTHYHO BOCIIPUHMMYUBOCTU UACAJIBHOI'O0 3JICKTPOHHOTO
bepmu-rasa;

- HaXOAUTh TCMIICPATYPHYIO 3aBUCUMOCTb HAMArHM4YCHHOCTHU U MarHUTHOM BOCIIPUUMYNBOCTU
(I)eppOMaFHCTI/IKa B Mojeau M3uHra B HpI/I6J'II/I)KCHI/II/I METOda CaMOCOTIJIaCOBaAaHHOTI'O ITOJIA,

- HAaXOJUTh TEMIIEPATYPHYIO 3aBHCHMOCTH KOJIEOATEIBPHONH TEIUIOEMKOCTH KPHCTAUTHYSCKOM
pemieTky B Mojienu [lebast;

- ONHUCHIBaTh TEPMOJUHAMUYECKHE CBOMCTBA CBEpPXIPOBOMASIIETO COCTOSHUS B MOJEITH
['mu36ypra-Jlannay;



- HaxOOUTh BEIWYMHBI TEPMOJMHAMUYECKOTO KPUTHYECKOTO MArHUTHOTO MO UL
CBEPXIIPOBOJHUKOB | poa ¥ BEIMYHMHBI HUKHETO U BEPXHETO KPUTUYECKUX MAarHUTHBIX I10JIEH B
ceepxnpoBogHukax Il pona;

- BBIYUCIATH BL]-IPUOIIDKEHNH KUHETUYEeCKHe KO3()(UIMEHTHI BBIPOKACHHOTO 3JIEKTPOHHOTO
rasa B METallic;

- pewmaTh ypaBHEHHE KUHeTHueckoro Oamanca Ilaynu ans ABYyXypOBHEBOM M N-YpPOBHEBOM
CUCTEMBI.

BJIA/IETh:
- OCHOBHBIMHU METOJAMH CTaTUCTHUECKON PU3UKH — MeTOAOM aHcambneit ['nboca;
- MECTOAOM BBIYUCICHUA CpeI[HI/IX BCJIIMYHH C ITIOMOIIBIO ManI/II_ILI IIJIOTHOCTH,

- METOZOM BTOPHYHOI'O KBAHTOBAHUS;

- MetonoM (pynaknmoHana I'mu3Oypra-Jlanmgay ans (GeHOMEHOJIOTHYECKOTO OMUCaHUsT (a30BBIX
Nepexo10B BTOPOTO poJia Ha MPUMEPE CBEPXIPOBOISIIETO MIEPEX0/IA;

- MCTOOOM CaMOCOIJIaCOBAHHOTI'O ITIOJIA OJ1d CUCTEM B3aHMOﬂeﬁCTBy10HIHX HaCTull,

- IPOCTEHUIIMMHM METOJAMM OIMCAHUS HEPABHOBECHBIX SBJICHUN C NOMOIIBIO KMHETHYECKOTO
ypaBHeHus bonbiiMaHa v ypaBHeHUs! KUHeTH4ecKoro Oananca [laymnu.

TeMbI U pa3jeiibl Kypca:
1. UneanbHbIe rasol.

WNneanbHblii onHOaTOMHBIN Ta3. Pacnpenenenue Makcsemna—bonsimana. TepMoguHaMuiecKkue
CBOICTBa IBYXYPOBHEBHIX CUCTEeM. BHyTpeHHHE cTeneH! cBOOOIbI aTOMOB U MOJIEKYII.

BpamarensHas u kosebarenpHas TEIUIOEMKOCTh ra3a W3 JBYXaTOMHBIX MoOJeKkys. Brushue
CIIMHOB sI/Iep Ha TEMIEpaTypHYIO 3aBUCUMOCTb TEIUIOEMKOCTH OPTO- M IMapaBOJOpoOja. 3aKOH
paBHOpacIpeleIeHHUS.

Bonbmioit craructuueckuit ancam6ib a1 pepmu- u 0o3ze-raza. Pacnpenenenne @epmu—/upaka
u bose—-Onnmrelina. [lepexon k pacnpenenenuro bonpimana.

CuMMeTpHs BOTHOBBIX (DYHKIIMM CHCTEM, COCTOSIINX U3 OONBIIOTO KOJTMYECTBA TOXK/IECTBEHHBIX
yacTull. MeTo BTOPHYHOTO KBaHTOBaHMsI. BRIpOXKICHHBIN HeanbHbIN (epMu-ra3z. XuMHUECKUn
MOTEHIMAN, MIOTHOCTh COCTOSIHUM Ha MNOBEPXHOCTH DepMH, TEIUIOEMKOCTH 3JIEKTPOHOB B
MeTaJljie. Y paBHEHHUE COCTOSIHUS, CIIydaid HU3KUX TEMIEPATyp, BBICOKUX IUIOTHOCTEW M BBICOKUX
TeMIlepaTyp, MajibIx IioTHocTel. [Tapamarnernsm [laynu n nnamarnerusm Jlangay.

Konnencauust boze-DitHmreitHa. XUMHUYECKHI TOTEHIMAN, TEIUIOEMKOCTh W YpaBHEHUE
COCTOSIHHS UAcaIbHOro 003e-ra3za. ®oHOHBI U MoeIb JleOast.

2. HewnpneanbHble KBAHTOBBIC T'a3kl.



['mnoresa kBa3uyacTuil. DJIeMEHTapHbIC BO30YKICHHS B HaeaabHOM (pepmu-raze. HemaeanbHbii
(bepMmu-ra3 co cnabbIM npuTsHKeHHEM. 3a1a4a Kynepa o CBsI3aHHOM COCTOSTHUM JIBYX 3JIEKTPOHOB
Haj (epMu-noBepxHocThio. ['amMunbronnan moxenu bapnuna—Kynepa—Illpuddepa u cnexrp
BO30Y)XJICHHI B CBEPXMPOBOAHUKAX. DYHKIUS pacHpeeNIeH s YaCTHII IO cOCTOSHUAM. CKauok
TEIVIOEMKOCTH W TEPMOJAMHAMHYECKOE KPUTHYECKOE IoJie B (DEHOMEHOJIOTHYECKOW TeopHuu
cBepxnpoBoaumoctu I un3dypra—Jlangay. [lapamerp nopsiaka, GirykTyauy napaMmeTpa nopsiaKa.
OrpannyeHus Ha TPUMEHHUMOCTh Teopuu ¢a3oBbix nepexonoB Il poxa Jlangay. KBantoBanue
MarHUTHOTO MOTOKa B cBepxmnpoBojaHukax. CepxnpoBoguuku I u Il poma. CranumonapHslii u
HecTamoHapHbIit d3pdexTs [xo3edcona. CBepXmpoBoasIIre KBaHTOBbIE HHTEP(HEPOMETPHI.

3. OCHOBBI KHHETUYECKOU TEOPUH.

Kunetnka OonblMaHOBCKOTO Ta3za. DyHKuus pacnpezeneHus. YpaBHEHUE IepeHoca
Bonbimana u o6macts ero npumenumoctd. H-reopema bonpiimana, napagokcsl "oopatumoctu" u
"Bo3Bpara". YpaBuenue bonbiimana B []-npubamkeHNH U 0€3 yueTa CTOIKHOBEHUH. YpaBHEHHE
BnacoBa—Jlanmay. Kunernueckue ko3 hUIIMEHTHI METAILIA.

DEeHOMEHOJIOTUYECKOEe  ONMMCAaHWE HEPaBHOBECHBIX MporeccoB. llpuHmum cummerpuu
KuHeTndeckux kodpduumentos OHcarepa. YpaBHeHHE KHHETHUYeCcKoro Oananca [laymu.

4. OCHOBBI CTATUCTHYECKOMN TCPMOAUHAMUKHU.

BeposiTHOCTHOE OnmMcaHue TUHAMUYECKOIO COCTOSIHUS CHUCTEM, COAEpXKAIIUX OOJbIIOE YUCIIO
yactull. Meton ancamOnei. DyHKIUs pacnpelesieHUss W pPaBHOBECHAs MaTpUIla IJIOTHOCTH.
MukpokaHoHuueckoe pacnpenesnenne. CTaTUCTHMUECKOE OIpeieieHUue SHTponuu. BriBon
TCPMOANHAMHWYCCKUX COOTHOIIECHHUH B MHUKPOKaAaHOHUYCCKOM pAaCHpCACICHUH.

Kanonuueckoe pacnpenenenue ['n66ca. Crartuctuueckas cyMMma. BbIluncieHHE OCHOBHBIX
TEPMOJMHAMHYECKUX BETUYHMH, TEPMOJUHAMUYECKHE TMOTeHIHa bl. DIyKkTyaluu O>HEPruu B
KaHOHUYECKOM pacrpefe/ieHud. OKBHBAJIEHTHOCTh KAHOHHYECKOTO M MHUKPOKaHOHHYECKOTO
aHcaMOJIei.

CucreMbl ¢ NMEpPEeMEHHBIM YHCIOM YacTHll, OOJIbIION KAaHOHWYECKUH aHcamOib. DIyKTyaruu
YyHhClla YacTULl, JKBHUBAJEHTHOCTh OOJBIIOrO KaHOHMYECKOro aHCamOiIs M KaHOHHYECKOTO
aHcam6ms. TepmonHamMudecke HepaBeHCTBa. TepMoauHaMuueckas Teopus QIyKTyaruil.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIr i

TeopeTnueckne 0CHOBbI ATOMHOI THHAMUKYU U MO/1eJTHPOBAHUSI MUKPOCTPYKTYPbI
MHOTOKOMIIOHEHTHBIX KOH€HCHPOBAHHBIX cpe/l

Heab AMCHUNIMHBI:

- U3JIOKCHUC AHAJIUTUYICCKUX U YUCJICHHBIX METOJ0B UCCIICAOBAHNUA MHUKPOCTPYKTYPHBI U aTOMHOM
JAUHAMHKU KOHACHCUPOBAHHBIX CPCII;

- U3JI0OKCHUC MCTOAA (byHKI_II/II/I FpI/IHa;

- 06yquI/Ie HaBbIKaM KOMIIBIOTCPHOI'O MOJACIUPOBAHHUA MCTOAaMHU MOJ'IGKy.]'ISIpHOﬁ JUHAMHUKHN U
CTaTUCTUYCCKOM T'COMCTpPHUHU;

- u3noxenue popmanuzMa GeHHMaHOBCKUX THATPAMM.

3agauyd AUCHUILINHBI:
- (hopmupoBaHue 0a30BBIX 3HAHUK B 00JaCTH aTOMHOM JMHAMHKH KOHICHCHPOBAHHBIX CPE]I;

- 06yquI/Ie CTYACHTOB OCHOBHBIM MCTOAaM M IOAXOAaM, HUCIIOJb3YCMBIM B aTOMHOM
AUHAMHUKE KOHACHCHUPOBAHHLIX CPCI, U3YUCHUC 0a30BBIX MNPUHIUIIOB METOJ0B MOJ'I@Ky.]'IHpHOfI
JUHAMUKH,

- (opmupoBaHME TOJXOJOB, OCHOBAaHHBIX HA MAaTEMaTUYECKOM MOJEIHPOBAHUM, METO/IAX
MOJIEKYJISIPHOM TUHAMUKH.

ITepedyens miIaHMpPyeMbIX pe3yJIbTATOB 00yYeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI
3HATh:

- IMIpUHOUIBI W METOJbI MOJ'IGKy.]'ISIpHOfI JUWHaAMHUKH, MCTOAOB MCCICIOBAaHUA CI)I/ISI/IKI/I
KOHACHCHUPOBAHHBIX CPCI.

yMeThb:

- OPUMEHATh MOAXOJbl MOJIEKYJISIPHOM JWHAMHUKU JJISi WCCIEIOBAHWN B 3a7adyax SACPHBIX
TEXHOJIOTUH.

BJAACTh:



- METOJaMH KOMIIBIOTEPHOTO MOJEIUPOBAHUSA M MOJIEKYJISIPHOM JMHAMUKH, METOAAMH
pa3paboTKu  MPOOJEMHO-MOACTHPYIOIUX CpPel Ha COBPEMEHHBIX CYINEPKOMIIbIOTEPHBIX
CUCTEMAX.

TeMbl U pa3jeiibl Kypca:
1. KonnencupoBaHHbIE CpeJibl HA MUKPOYPOBHE.
Terpasapudeckas Mozenb GIyKTyaui IIIOTHOCTH.

Koppenstop ¢unykTyanuil 1ioTHOcTH, MaciuTaOHOE CcaMoloaoOHue, OCOOEHOCTH TOIMOJIOTUs
KOHJICHCHPOBAHHBIX Cpel, TeTpajdapuueckue nenu bepHana, maTtpuyHas aiaredpa MOCTPOCHUS
[erel, OomepaTopsl IMOBOPOTAa, HWHBEPCHUS Ileneil, MOBEPXHOCTHBIM QpakTan (IyKTyauui
IJIOTHOCTH cpeasl B M1 Mozenu U B HKCIIEPUMEHTAax 10 MajJOyIJIOBOMY PACCESIHUIO HEUTPOHOB.

Tononoruueckas CTPYKTYypa Q)HYKTyaI_[I/II‘/'I IIJIOTHOCTH KOHH@HCHpOBaHHOﬁ CpCAakbl.

MoOIIHOCTD U CBSI3HOCTh TETPAdIPHUECKUX KJIACTEPOB (PIYKTyallMi IUIOTHOCTH, TUCTOIPaMMBbI
JIBYXIIapaMeTPUUECKOro pacnpeaeaeHus QUIyKTyaluil INIOTHOCTU B KpUCTaslie, aMOp(pHOM Telie
U OKMJIKOCTH, TEKYy4eCTb HJIKOCTH, KaHOHMYECKHE MOpbl bepHana, MX CHUMILUIMIUAIbHOE
NoJpa3/ieliecHne, TONOJOTMYECKHl  00pa3  KOHJEHCHUPOBAaHHOW  Cpelapl  BIPaBUIHLHOM
CUMIUIMLIAAJIBHOM TOAPA3/IEICHUH, YUCIO d-MEPHBIX CUMIUIEKCOB B IOJUApax U PEryisipHbIX
pelieTkax.

['enernyeckuii ko (IyKTyallil IITOTHOCTH KOHJICHCUPOBAHHOW CPEJIbI.

I'eneTnueckas CTPYKTYypa HHBCPCHOHHO-COIIPSAKCHHBIX ueneﬁ BepHaJIa, JIBOMHEBIC
TCTPASAPUYICCKUEC CIIMpAIIM B IKHUIAKUX MCTAJIAX, paCI_HI/I(I)pOBKa IT'CHTUYCCKOI'0 KOJa
TETPASAPHUICCKUX KIIACTCPOB.

Oco0eHHOCTH aTOMHONM JUHAMUKH OKCHUIHOT'O TOILIHBA.

TBepaoe Teno moJ1 00aydeHHEeM, TeMIIepaTypHbIC 00JIaCTH YCTOMYUBBIX CTPYKTYP, PaAHAIIMOHHO-
WH/IYIIUPOBAaHHBIC CTPYKTYPHBIC NIEPEXO/Ibl, paJMallMOHHAs pertakcaius a3, aToMHas JMHAMHUKA
TBEPJIBIX COCAMHEHUH, TUCTIPOIIOPIIMOHUPOBAHUE 3apsiia MOHHOTO OCTOBA HECTEXHOMETPUIECKUX
a3, «mIaBleHHE» KHCIOPOAHON MOJPEHICTKH JIUOKCHIA ypaHa, IOTHPOBAHHOE CTEKJIO-
o0Opa3oBaHHUE TUOKCUA.

2. MUKpOCKOTIUYECKNE METObI UCCIIEIOBAHMUS.
Meron ¢pynkuuu I'puna.

[Torenunan Jlannay, BBeleHHE B JBYXIAapaMETPUUECKYIO (IYKTYallMOHHYIO TEOPHIO (a30BBIX
nepexo/ioB, (YHKIIMOHAT TOMOJOTHYECKOTO M KOMIIO3ULIMOHHOIO MOPSAIKOB, MPUOIMKEHUE
TEOPUHM BO3MYLICHUH, IpeoOpa3oBaHue noTeHHMana Jlangay B ramuwibTOHHaH —ciaa0o
B3aMMOJICHCTBYIOIUX (POHOHHBIX U JIUKBOHHBIX MOJIEH U TIOCTpoeHue ux GyHkuui ['puna.

KOMHBIOTCpHOe MOJCIIMPOBAHUC MCETOAAMU MOHCKy.IISIpHOfI JUHAMHUKH M CTaTHUCTUYECKOMH
TCOMCTpPHH.

YucneHHoe MOIETMPOBaHNE KOHIEHCUPOBAHHBIX CPEJl METOI0M MOJIEKYIIsIpHOM AuHaMuku (M/]),
Pa3HOBHIHOCTH TMAPHBIX MOTEHIHMATOB B3aumozeicTBus dactui, NVE um NVT ancamOmm,
KyOHuueckue s4eiky ¢ IepuoIM4ecKUMHU I'PaHUYHBIMH YCIOBHSIMH, TEXHUKA «00pE3aHus» MapHbIX



NOTEHIUAJIOB, KOPPEISLMOHHbIE (DYHKIMY, KHHETUYECKHE XAPAKTEPUCTHUKU CUCTEM, TOIOJIOTHS
MHUKPOCTPYKTYPbl ~«MTHOBEHHBIX CHHUMKOB» MJ[ sueiiku, aroMmHble KOHUTypaluu U
CHUMIUTUIMAJIbHBIE TOApa3AeneHus (IyKTyauuid IUIOTHOCTH, TETPadpUiYeCcKue KIacTepbl
IIJIOTHOM 4aCTH CPEJBL.

Bepudukanus Mmozeneit MeTo10M paccesHus yabTpa XOJOIHBIX HEHTPOHOB.

[TpoBepka MJI Mopeneil MeToIaMu paccesHHs KOPOTKOBOJHOBOTO H3Iy4YeHUs (HEUTPOHBHI,
9JIEKTPOHBI, PEHTTEHOBCKOE U3IyYEHHUE), CIEKTPOMETPHI PACCESHHBIX YIbTPAa XOJOIHBIX
HEUTPOHOB, N depeHalIbHbIE CEUeHUS PACCeSHUS, CTPYKTYpHbIE (aKTOpPbI, KOJUIEKTUBHBIE U
WHAVBUAYAIbHBIC JIBWKEHUS, CIEKTPhI DJIEMEHTAPHBIX BO30YXKIACHHM, KOMIO3UIIMOHHAS
KJIaCTEpU3ALIUSL.

3. d)nyKTyaum/I IIJIOTHOCTH KOHI[CHCHpOBaHHOfI CpCAbl TOIOJIOTHYECKOI0O U KOMIIO3UIITMOHHOTI'O
[opsAaKa.

Qopmanu3M PEeHHMAHOBCKHUX AHATrPAMM.

"Tonble» (OHOHHBIE M JIMKBOHHBIE IIpoNaraTopbl, JauarpamMmHas TexHuka @elinMaHa,
UTEPAIMOHHBIE TPOLEAYPBl, PEKYppPEHTHBIE (OPMBI, COOCTBEHHO HHEPreTUYECKHE YaCTH,
HaBe/ICHHBIC TIOJS, TPUHYAWTENbHAs TeHepauus JHUKBOHHBIX (IyKTyauuid, Trumoresa
«3aIIHYPOBKH.

CBs13b (bOHOHHBIX H JIMKBOHHBIX IIPOIIAraTopoB.

ManI/IIIa IIJIOTHOCTHU (bOHOHHI)IX 1 JIMKBOHHBIX COCTO?[HI/If/'I, IpeaACTaBJICHUC COOCTBEHHBIX
GyHKIMH TraMWIbTOHHMAHA IUIOCKUMH BOJIHAMH, H30MOpdHOE TMpeodpa3oBaHue cinabo
BBaHMOHGﬁCTBYIOMHX HOJIEH TOMOJIOTUYECKOIO0 H KOMITIO3UIIUOHHOI'O IIOPAAKOB B CHCTCMY
CBO6OIIHI)IX «OOCTBIX» (1)OHOHOB 1 JINKBOHOB.

CDJ'IYKTyaI_II/IOHHO-I/IHI[YI_II/IPOBaHHaSI KilacTCpu3alusi.

Koppensunonnsie pamuycel ¢yHkuuid ['puHa, #UX mnapamMeTpuuecKue 3aBUCUMOCTH OT
KOHIIGHTpAllUM TPUMECH, YCJIOBHS MHKPOPACCIOEHHsS M KIACTEPU3aLHUH, KOMIIOHEHTHBIN
(azoBbIif epexos ppakTanbHBIX KIACTEPOB.



AHHOTAUMH K pa00o4ynM NPOrpaMmMam JuCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

TeopeaneCKne OCHOBBI NPOCKIIMOHHOI'0 ME€TOAA

Heab AMCHUNIMHBI:

- OBHAKOMUTH CTYJCHTOB C MATCMATUYCCKMUMHU OCHOBAMH KMHCTUYCCKOTO YPABHCHUA BOJIBI_IMaHa,
H-reopemoii;

- 1aTh KPaTKUi 0030p MOJIEIbHBIX YPaBHEHUN;
- BBECTHU MOHATHE Oe3pa3MEepHbIX BEIUYHH;

- JACTAJIbHO O3HAKOMHUTL CTYACHTOB C KOHCCPBATHBHBIM IIPOCKIHMOHHBIM MCETOJAOM KaK IJid
OJHOATOMHOI'O ra3a, Tak v AJ1d cMeceli ra3oB ¢ Ppa3sIMYHbIMH MOJICKYJIIPHBIMH MaCCaMH.

3agauyd AUCHUILINHBI:

- popmupoBanme 0a30BBIX 3HaHMK B 00JacTH (PU3MKU MEPEHOCA MACChl M SHEPTUH Ha OCHOBE
KHHETHYECKOro ypaBHeHHUs bonbimana;

- oOOyueHHe CTYIEHTOB OCHOBHBIM METOJAM U TMOAXOJaM, HCIOIb3YEeMbIM B KHHETHUYECKOU
TEOpUH, H3ydyeHHe 0a30BbIX MPHUHIIMIIOB KUHETUYECKOW TEOPUH, OCHOBAHHON Ha ypaBHEHUU
bonbimana;

- (popMUpOBaHUE MO/X0/I0B, OCHOBAaHHBIX Ha KOHEYHO-PAa3HOCTHBIX alllIPOKCUMAlMi ornepaTopa
aJIBEKIIMU KHHETHYECKOI0 YPaBHEHMsI, pacllieIUIEHNe KHHETHYECKOTO YpaBHEHUS 110 PU3NYECKUM
npoueccam. /JuckperHas peanu3anys HaYaJIbHBIX U TPAHUYHBIX YCIOBHUH.

ITepedyenb miIaHMpPyeMbIX pPe3yJIbTATOB 00Y4YeHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare oCBOCHUS AUCITUTUTMHBI 00YJarONTUECs JOMKHBI
3HATh:

- IPUHOUIIBI 1 METOAbL KUHETHIECKOU TCOpHUU BOJ'ILI_[MaHa, MOJIYYCHH S KOT'CPCHTHOT'O U3JTYyYCHUA,
(1)I/ISI/I‘I€CKI/I6 ABJICHUA, JICKAIIUE B OCHOBC MCTOAOB IIEPEHOCA Ia30B I/II/ISJ'IyIIeHI/Iﬁ B CJIOKHBIX
Cp€aax U KOMIIO3UIUAX.

yMeThb:

- YUCJICHHO PCIIaTh KHHCTUYCCKOC YPaBHCHUC.



BJaJ€Th:

- METOJaMU KOMIIBIOTEPHOTO MOJEIUPOBAHUS Ta30KMHETUYECKUX IPOLIECCOB, METOJaMU
pa3paboTKK  MPOOJIEMHO-MOACTUPYIOIIUX CpeJd Ha COBPEMEHHBIX CYHEPKOMITBIOTEPHBIX
cucTeMax.

Tembl U pa3aennl Kypca:

1. Beenenue.

BBeneHne B AUCHUIUIUHY.

2. Kunernueckoe ypaBHeHue bonbimana.
CBolicTBa KHHETUYECKOTO ypaBHEeHUs bonbliMaHa.
Cummerpus.

H-teopema.

JluneapuzoBanoe ypaBHeHue boiblmana.
MopenbHble ypaBHEHUS.

be3pazmepHbie nepeMeHHBIE.

VYpaBuenue bonbiimana i1t cMecu ra3os.

VYpaBuenue bonbiMaHa /1 ra3a ¢ BHyTPEHHUMHE CTETICHSIMH CBOOO/IBI.

3. KoHcepBaTUBHBIN MPOCKIIMOHHBIN METOJ BRIUUCICHUSI MHTErpajia CTOJKHOBEHUN Bbosbimana
JUISL TIPOCTOTO Tasa.

JuckpeTu3anys o CKOpOCTHOMY IPOCTPAHCTBY.

CTONKHOBEHHE MOJIEKYI.

Metons! unrerpupoBanus. Ontumanbshble kodddunnentsl Kopobosa. Cetku KopoOona.
Metoarka mpoeupoBaHUs U HHTEPIOIUPOBAHUS.

Huckperusanus no Bpemenu. Cxema Ditniepa. CxeMbl BToporo nopsaka. Cxema HenpepbIBHOIO
cyeTa.

VY4yer noTeHInaga B3auMOAECCTBUSA MOJICKYIIL.

TectupoBaHue pean3anuy MeToa. 3ajada TEIIONPOBOAHOCTH. CTpyKTypa yAapHOM BOJIHBI.

4, KOHCCpBaTI/IBHHﬁ HpOCKI.IHOHHLIf/'I MCTOJ IJIA Tra3a ¢ BHYTPCHHUMU CTCIICHAMUA CB060,Z[BI.

Pacuer cedeHMil CTOJIKHOBEHHMH JIBYXaTOMHBIX MOJIEKYJ C Y4Y€TOM BpaIaTEIbHBIX CTEIECHEN
CBOOO/IEL.

IIpoeKIIMOHHBIN METOL.



[IpakTHueckas 4yacThb.

5. KoHcepBaTuBHBIN NMPOEKIITMOHHBINA METO/ JJIsl CMECH T'a30B.
JIByXTOYEUHBIN TPOCKLIUOHHBIN METO.
MHOroTO4Y€YHbI MPOCKIIMOHHBIA METO/I.

HpaKTI/ILIeCKaH qacCThb.

6. UnciieHHOE pellleHne KHHETUYECKOTO ypaBHEHUs bonbiMaHa.
Pacmiennenue.

YpaBHeHuUe nepeHoca.

VYpaBHEHHE OAHOPOJIHOMN pellaKcaluy.

IIpakTrnueckas yacts Ha npumepe BI'K monenn.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3UKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Teopus BeposiTHOCTEI

Heab AMCHUNIMHBI:

- U3Yy4CHUC MCTOAOB TCOPHUU BepOSITHOCTefI M MaTE€MaTHYECKOM CTaTUCTUKHU U UX HpI/IMCHCHI/If/’I JJIL
06pa6OTKI/I SKCIICPUMCHTAJIbHBIX JAHHBIX U CTATUCTUYICCKOTO MOACIIMPOBAHUA.

3agauu AMCHUIINHBIL:

- 3HAKOMCTBO € aKCMOMAaTHKOM KoJIMOropoBa 1 OCHOBHBIMM IOHATHAMHU TEOPUH BEPOSTHOCTEM:
COOBITUSI COBMECTHBIE M HECOBMECTHBIC, 3aBUCHMbIE U HE3aBUCHMBbIE, CXOIAUMOCTbH II0
PpacIpeneiIeHUIO, 110 BEPOSITHOCTH, ITIOYTH HABEPHOE, IOBEPUTEIbHBIE BEPOSTHOCTH U HHTEPBAJIBI,
CTaTUCTHYECKUE OMIMOKM MEPBOrO W BTOPOTO Poja, (GHYHKIMH MPaBAONOA0OHS ¥ HH(POpPMAIUI
®uniepa, CBOMCTBA MAPKOBOCTH U 3PTOAUYHOCTH;

- W3y4YCHHE CBOMCTB OCHOBHBIX DPACHpE/ICICHH, HCIOIb3yeMbIX B TCOPUU BEPOSTHOCTEH U
MaTeMaTU4eCKON CTATUCTHKE, UX XapaKTepHCTHUECKUX QYHKIHI (TeopeMa boxHepa-XuHunHa) 1
MOMEHTOB (TeopeMa bepHmireiiHa), mnpenenpHBIX TEOpeM JUIl CIy4alHBIX BBIOOPOK |
HKCTPEMAaNIbHBIX COOBITUH, MapaMeTpUUYECKMX U HENapaMeTpUYeCKUX METOJI0B IPOBEPKU
CTaTHUCTUYECKUX TUIIOTE3, ONPENCJICHUsS MapaMeTpoB  pachpeleneHuid u  o0paboTku
SKCIICPUMCHTAJIbHBIX JaHHBIX, BKJIIO4ast METO/[ KOHMOFOpOBa—CMI/IpHOBa n METOL
HanOOJIBIIET0 PABIONOI00MS, N3yIEHUE KPUTEPUEB SPTOANIHOCTH IS 1ieTielt MapkoBa;

- IPAKTUYECKOE U3yUeHHE CIOCOOOB MOIydYEHHUs U MPeoOpa3oBaHMs CITydaifHbIX BEJIMYMH, Lienei
MapxkoBa, MOJIeTMPOBaHUS CKauKOOOPa3HbIX U MU (Y3HOHHBIX CIydailHbIX npoueccoB Ha [1K.

ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00Y4eHHS MO JTUCHHUILINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarOITUECs JOMKHBI
3HATh:

- KJIACCHUYECKOE OIpeNeJeHHEe BEPOATHOCTH, IOHSITHE BEPOATHOCTHOIO MPOCTPAHCTBA
(axcuomatuka KoamoropoBa), THOHATHE HE3aBUCUMBIX COOBITUH; ONpeAesieHue YCIOBHOM
BEPOSTHOCTH; (OpMYyITy TIOJIHOW BeposiTHocTH, ¢dopmyny baiteca, cxemMy HE3aBHCHUMBIX
WCIIBITaHU bepHyIu; NOHATUS ClIy4allHON BEIUYHHBL;

- GYHKIIUU pacrpeAeNieHus] U TIOTHOCTH paclpeaeNeHus; MOHATHS TUCKPETHOW U abCONIOTHO
HENPEPBIBHOW  CIIyYalHBIX BEJIMYMH; OIPEAECICHUE CpPEAHEr0 3HAYCHHUS U JAUCIIEPCHUH;
ONPEAEICHUs MHOIOMEPHOM CIIy4YalHOW BEJIMYMHBI, HE3aBUCUMOM CIIyYallHOW BEJIIMYMHBI,
Kod(duUIMeHTa KOPPEsIuy; HOpMaJIbHOE pacnpeenenue u pacnpenenenne [lyaccona;



- TipenenbHbIe TeopeMbl MyaBpa-Jlamaca u IlyaccoHa; 3akOH OOJBIIUX YHCEIT;, HEHTPATHHYIO
OpeIeNbHYI0 TEOpeMy; OMNpEACTICHHUS XapaKTepUCTUYECKOW M MPOU3BOAALICH (YHKIMHA, HX
CBOWCTBA; OCHOBHBIC MTOHATHUS MATEMAaTHUYECKOM CTATUCTUKH, METOJI MAKCUMYMa MIPaBIONI0100us,
JIOBEPUTENIbHBIE UHTEPBAJIbl; METO/IbI IPOBEPKU CTATUCTUYECKUX TUIIOTES;

- IICIIN MapKOBa, UX CTATHCTHYSCKHHI U (1)I/ISI/I‘IGCKI/II71 CMBEICJI, MAPKOBCKHUE IIPOUECCHI, KOHCYHBIC
OJHOPOJHBIC LCIIU MapKOBa, NpeaAcibHOC W CTAalMOHApPHOC PACHpCACICHUA, 3PTOAUYHOCTD,
OnmpeACIICHUE CTOXAaCTHYECKOI'O IIponecca, 3aJaHUC CTOXACTHYCCKUX IIPpOLECCOB C IIOMOLIBIO
KOHCYHOMCPHBIX pacnpez[eﬂeHHﬁ, CTOXAaCTUYCCKYIO OKBUBAJICHTHOCTD.

yMeTb:

- IPUMEHSATh CBOMCTBA BEPOSITHOCTH;

- BBIYHCIIATH YUCIIOBBIE XapaKTEPUCTUKH OCHOBHBIX 3aKOHOB paclpeieIeHus;

- HAXO/IUTh pacnpesaeaeHne GyHKIUN OT ClydalHbIX BEJIMYMH € 33JaHHBIMU PAacIpeeICHUSIMU;
- HAXO/IUTh XapaKTePUCTUUECKUE U ITPOU3BOAALINE (YHKIINH;

- BBISIBJISITH MPEJEIIBHOE pacpeeieHNe 1Jisl TOCIeA0BATEIbHOCTH CIIy4aliHbIX BEJTUYHH;

- CTPOMTD U MCCIIE0BATh MOJEIH MPOCTHIX CIYy4alHBIX 3KCIIEPUMEHTOB;

- BBIYMCIISATh YUCIIOBBIE XapaKTEPUCTUKN OCHOBHBIX 3aKOHOB paclpeesieHus;

- IPUMCHATH CTATUCTUYCCKHC T3,6JH/IIH)I.

BJIAJ1€Th:

- anmapaToM TEOpUH BEPOSTHOCTEH; OCHOBHBIMH OJHOMEPHBIMH  paclpeeieHUsIMH
(paBHOMepHOE amcKpeTHOe, bepHymin, OMHOMHMHAIBHOE, OTpPHLATEIbHOE OMHOMHHAJIBHOE,
THIIepreoMeTpudeckoe, reomerpudeckoe, Ilyaccona, Ilapero, paBHOMEpHOE, MOKa3aTeIbHOE,
HOpMaJIbHOE);

- HaBBIKAMHU YCTaHOBJICHHUS B3aUMOCBS3E€H MEXAY Pa3IMYHBIMU TE€OPETUYECKUMH MOHATHIMHU U
pe3ynbTaTaMu ClIy4YailHbIX AKCHEPUMEHTOB (COOTHOLIEHUSIMH pa3HBIX BHUIOB CXOAUMOCTH);
METOAMH TOYEYHBIX U UHTEPBAIBHBIX OLICHOK MapaMeTPOB PACIIPEICICHUS.

Tembl U pa3aensl Kypca:
1. BeposATHOCTHBIE MPOCTPAHCTBA M OCHOBHBIE PACTIPEICICHUS.

1. BeposTHOCTHOE mpocTpaHCTBO. HecoBMecTHble W He3aBUCHMbIE COOBITHS. Y CJIOBHAs
BeposTHOCTB. Dopmyina baiieca.

2. Ciy4aiiHble BEIMYMHBI, UX CPEIHHME 3HAYEHHs, AUCHEPCHUH W MOMEHTBHI BBICIIUX MOPSIKOB.
Pacnipenenenre cymMmm M IpOW3BEINEHUM HE3aBUCHMBIX CIydalHbIX BenuduH. [Ipumepsr mis
¢buHUTpLIX 1.c.B. Pacnpenenenne GyHKIUU OT CIIydaiiHON BEJIUMYHHBI.

3. XapakTepuCTHUECKHE M TPOU3BOASIINE (PYHKIUH CIy4alHbIX BelMUYMH. X.(. CyMMBI
HE3aBUCHMBIX CIydallHbIX BelnM4YMH. [losokuTenbHas ONpEeneNeHHOCTh W paBHOMEpHas



HEMPEePBIBHOCTD. [IprMepbl X.(. Isi OCHOBHBIX pacrpeeieHiii. MOMEHTbI U KOMMYJISIHTBI, UX
CBsI3b C X.(.

4. KoppensuMoHHbIE ¢  KOBAapHAlMOHHbIE (QYHKUUU. PeKyppeHTHBIE COOTHOILICHHS.
[TapameTpu3anyss MHOTOMEPHBIX HOPMAJIBHBIX PACHpENCIICHUM M HUX XapaKTepUCTUYECKHUX
(GyHKLUH C TOMOIIBIO KABAPALIMOHHBIX MATPHII.

5. JlaTuuku mceBIOCIIydYallHbIX YHUClie B cucTeMe MaTemaTuka JJii OCHOBHBIX pacIpeleleHHIA:
OMHOMHUAIBHOE, ITyaCCOHOBCKOE M HOpMaJbHOE 3aclpesiefieHue, raMmma-pacnpesenenue. Onuun
rpaduueckoro BeiBoga. HTepakTUBHBIE (DYHKIIUU.

2. Kpurepuii Konmoroposa.
1. PanroBelie u KyMyJsTUBHBIE pacnpeaeneHusd. Teopema [ nmuBenko--Kanrtemm.

2. C-xputepuit KommMoropoBa naisi OLEHKM IapaMeTpPOB BBIOOPOYHBIX KyMYJISTHBHBIX
pactpenenenuii. Teopema CMuUpHOBa.

3. ®opmynsl  Kpamepa--bon Mmuzeca u Amnxaepcona--Jlapnunra.OueHkn mokaszaTenei
MOJIMHOMHAIILHO YOBIBAIOIIIUX XBOCTOB.

4. IlpocTble U CJIOXHBIE CTaTUCTHYECKUE TIHNOTe3bl.IIOHATHE MOLIHOCTH CTaTUCTHYECKUX
KPUTEPUEB.

3. Kputepuii [Iupcona.

1. Meron Ilupcona 15t MPOBEPKH THUIOTE3BI O 3aKOHE PACIIPEICIICHUS C TOMOIIBIO KPUTEPHS XH-
kBazpar. OLeHka 4yucia crerneHeil cBo00bl.

2. IlpumeHeHne KpUTepusl XU-KBaApaT Ul MPOBEPKU T'MIIOTE3bl 00 OJHOPOJHOCTH C HOMOIBIO
kputepus [Tupcona

3. [IpuMeHeHre KpuTepus XU-KBaJpatT Ui MPOBEPKU TMIOTE3bl O HE3aBUCUMOCTHU C MOMOIIBIO
kpurepus [upcona

4. OueHKa CTaTUCTUYECKOW JOCTOBEPHOCTH 3aKoHa Xa00Jia, KOHTPOJIh KadyecTBa JTaTYHKOB
MICEBAOCTYYAHBIX YUCEN U IPOBEPKA HE3aBUCUMOCTH MTPU3HAKOB.

4. JIuHeHBIA METO/] HAMMEHBIITNX KBAJPATOB.
1. Anrebpanyeckoe U TEOMETPUUECKOE COAepKaHNEe METO/1a HAUMEHBIIINX KBAJPaTOB

2. OneHka M CTaTHUCTUYECKUH aHalIM3 OCTaTOYHOM cymMmbl KBajparoB. Koadduuuent
nerepmunanuu [upcona

3. OneHKH JOBEpUTENBbHBIX HMHTEPBAIOB Ui KO3(DPUIMEHTOB JIMHEMHON perpeccuu ¢
oMOoUIbI0 pactpeneiacHuii CTbrOICHTA.

4. CerouHblE OPTOHOPMHUPOBaHHbIE MOJIMHOMBL. Merox @opcaiiTa I OLEHKH NOpsIKa
perpeccuu ¢ noMmouiesto pacupenenennid Pumepa. I[Ipouenypa Regress B cucreme. Maremartuka
JUIsL OLIEHKH IOpsiIKAa perpeccuy. YHUCIEHHBIE NIPUMEPBI alllPOKCUMALUUA JKCIIEPUMEHTAIbHBIX
JaHHBIX



5. MapkoBcKue 1IenHu U CIIy9aiiHbIe OJTyXTaHUS.

1. MapkoBckue 1emnu

2. CnyyaitHoe Oy’>XKJIJaHH€ U €ro CBOMCTBA, 3aKOH apKCUHYCa

3. Kimaccuduxkanus cocrostauii rieneid MapkoBa. HenpuBogumbie MApKOBCKHE LIETTH

4. Teopema Ileppona—®pobeHnyca ajisi HENIPUBOIUMBIX Iieneid. Bo3BpaTHbIe, HEBO3BpaTHBIC H
anepuoANYECcKre COCTOSIHUS MapKOBCKHX IEMEH.

6. MeTo MakCUMaJIbHOTO TIPaBIONO 00U
1. UnenTrdukanus napaMeTpoB METOAOM HaUOOJBILET0 MPaBaONIO00HS.
2. Uadpopmanms duirepa u HepaBeHCTBO Pao--Kpamepa.

3. [Ipumeps! 3¢ (heKTUBHBIX cTaTUCTUK. Peann3annu MeToga HaubOoJIBIIETo MPaBAONOA00MS IS
OIICHOK IapaMeTpoB pacmpeneneHuii (HopmaapHoro, ['amma-pacrnpenenenus, Kommu, [Tyaccona,
bepnysu, I1apero). [Tpumepsl onTUMaNbHBIX CTATUCTUK

4. Ilpumepsl TpPUMEHEHHUS MeTOoAa HAauOOJbIIEro MpaBIONOa00Us B (pU3MKe MO MarephaiaM
HAYYHBIX MYOJIMKAIIHA

7. Meton Monte-Kapio u anroputm MeTpornosuca.

1. Metoasl oTOopa W mpeoOpa3zoBaHus Cily4daiHbIX BenuunH. Metox ¢on Heiimana. Meton
Mownre-Kapino.

2. CroxacTtuyeckoe MNpCACTABJICHHUC PCHICHUA 3ada4dHr Komm AJIs1 YpaBHCHUA Hlpez[I/IHrepa.
Cerounas alllIpOKCUMalusAa pCIJ_IeHI/Iﬁ U MTOJIYUCHUC I/IH(1)OpMaI_II/II/I O CIICKTPC raMUJIbTOHHAHA.

3. Auroputmsl Merpononuca, ['maybepa m XactuHrca Juisi MOJEIMPOBAHUS JIUCKPETHBIX
pacnpeneneHuil. YcinoBue aeranbHoro Oamanca. Ciydail MapKOBCKHX LI€NEH ¢ HENPEPBIBHBIM
MHOECTBOM COCTOSIHUM. MOJEINpPOBaHNE IyaCCOHOBCHUX CIyYaWHBIX MPOLECCOB. AITOPUTM
XacTuHrca Juisi HECUMMETPUYHBIX 1eneil. [Ipumenenus.

8. [IpoGiiema MOMEHTOB U TeopeMa bepHiiTeiina.

1. locTatouHbI€ YCIOBHS aHAIUTUYHOCTH XapakTepuctuueckux GyHkuuii. Ycnosue Kapiemana.
[Tpumep HapyIIeHHUS OJTHO3HAYHOTO COOTBETCTBUS MEXKITYy HAOOPOM MOMEHTOB M BEPOSTHOCTHBIX
pacnpeesieHueM.

2. TlonuHoMmel bepHinTeiina. TeopemMa 0 pPEKOHCTPYKLUU BEPOSITHOCTHOTO PACHPENENICHUS I10
MoMmeHTaM. DopMysia pEeKOHCTPYKLIUHU PACIPENEICHHUMN.

3. Pacnpenenenue Burnepa u ero cBsi3b CO CIIEKTpaIbHBIMU CBOMCTBAMHU CIIy4allHBIX MaTpUIl U
yuciiamMu Kartanana.

4. Kpussle [Iupcona. Knaccel pacrpeneneHnii, TO4HO BOCIPOU3BOAMMBIX IO 4-M MOMEHTaM.
IIporpammuas peanusauus meroga Ilupcona B cucreme Maremaruka

9. Cxaukoobpa3zHble 1 TP Py3nOHHBIE TPOIIECCHI.

1. IlyacconoBckuii mporiecc u ypaBHeHne Kommoroposa--Demiepa. UnciieHHOE MOJAETUPOBAHUE
IyacCOHOBCKOTO Ipoliecca

2. CX0AUMOCTh CITy4aiiHBIX OMyXTaHUI K BHHEPOBCKOMY MPOIIECCY.



3. IlpeacrtaBneHne CTaHIAPTHOIO BHHEPOBCKOro mpoiecca psgoM Dypbe €O ciaydailHbIMU
kodpduuuentamu. [IpuHnun orpakeHUst AHIPD M JAPYrHe OLEHKH pPaCIpelesieHUs BPEMEHU
MEPBOTO JOCTHUKEHUS.

4. ®opmyna Deiinmana--Kama u ee 0000meHus. AGCONIOTHO HENpPEPHIBHBIE NMPEOOpa30BaHUS
BEpOSATHOCTHBIX Mep. Popmyna ['mpcanosa.

10. Cratuctuueckas o0paboTKa 3KCIEpUMEHTAIbHBIX JaHHbBIX.

1. OOpaboTka OKCIEPUMEHTAIbHBIX JAHHBIX M 33Ja4d MATEMaTHYEeCKOH CTAaTHCTUKH.
BribopouHoe cpemHee u BbIOOpOYHas nucriepcusi. HecMemeHHbIe U COCTOSITENBHBIE OIEHKU
napaMeTpoB.

2. Kpurepuii Ctpronenrta. BeiBoa dopmynbsl aiis pacnpeneneHus ¢ N CTENEHSIMH CBOOOJBI.
[Tpenen mpu 60X N.

3. OueHka JIOBEPHUTEIBHOIO HMHTEPBAJIA, CTATUCTUYECKAs 3HAYMMOCTb, OUIMOKU MEPBOTO U
BTOpPOTO poja

4. Tlpumenenne pacnpenencHus CThrOACHTAa IS MPOBEPKHU THIOTE3bI O PABEHCTBE CPEIHHMX
3HAYEHUI.

5. CpaBHeHue BBIOOPOUYHBIX AMCIEPCHIl ¢ mMoMolIpl0 pachpeneneHus Pumepa. OueHka
JOBCPUTCIIBHOI'O MHTEPBAJIa B CUCTEMC Maremaruka

6. ['mmoreza 00 OAHOPOJHOCTH MHOTOKOMIIOHEHTHOW TI€HEepaJbHOW COBOKYMHOCTH. [Ipumep
IPOBEPKU I'MIIOTE3bl 00 OTHOPOIHOCTH HA PEaIbHbIX JAHHBIX

11. CxoauMoOCTh ClTydallHBIX BEIHMYHMH U MPEACIIbHBIC TEOPEMBI.

1. HepaBeHCTBO YeOnImena. CXOI[I/IMOCTB 10 BEPpOATHOCTHU. 3aKoH OOJIBIINX YHCEL. I[OCTaTO‘lHOG
YCJI0OBHUC CXOAUMOCTHU C BEPOATHOCTBIO CIMHUIIA.

2. CxomumocTh OWHOMHAIBHOTO pacHpelesieHUuss K IIyaCCOHOBCKOMY W HOPMaJIbHOMY.
CX01MMOCTb 110 BEPOSTHOCTH U MO PACIIPEIETICHHUIO.

3. Jloka3arenceBo TeopeMbl MyaBpa--Jlamtaca. UucienHble IpuMepsl B cucteMe MareMaTtuka.

4. IlpenenpHas Teopema JUIsl SKCTpeMalbHbIX coObITHH. Pacnpenenenus Beitbymnna, ['ymOens u
®dumiepa.

12. Teopema boxnepa—XH1HUMHA U LIEHTPAJIbHAS NIPEJENIbHAS TEOpEMA.

1. TlonoxuTenbHas ONpeNeIeHHOCTh XapakTepucTuueckux Gpynkuuii u nemma lllypa. [Ipumepst
MOJIOKUTEIBHO ONPEEIEHHBIX (QYHKITHIA.

2. TeopeMa BOXHCpa--XI/IHqI/IHa. I110THOCTE M OTHOCUTEIbHAs KOMIIAKTHOCTh CEMENCTBA MCEp.

3. IlnoTHBIE W OTHOCUTENIBHO CJIA00 KOMIIaKTHBIE ceMelcTBa Mep. JlocTarouHoe ycioBue
OTHOCUTENBbHOM cnaboii kommakTHOCcTU.Teopema IlpoxopoBa. LleHTpanbHass mnpeaenIbHAs
TeopeMa.

4. LIIT B dopme JIsmynosa u Jluamedepra.



5. besrpaHn4HO A€TMMBIE U YCTOWYUBBIC 3aKOHBI M CTPYKTYPa UX XapaKTEPUCTUUECKUX (PYHKITUH.

6. Monens Xonpumapka. Pacnipenenenus Jlesu. IlpenenpHble TeopeMbl Aisl paclpeaeaceHuil ¢
TAXKECIIBIMU XBOCTaMU



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Teopus nmoJst

Heab AMCHUNIMHBI:

- OCBOCHUC CTYyJACHTAMU TCOPUH IJICKTPOMAIHUTHOI'O IMOJIA, MATCMATUYCCKUX MCTOJ0B O6H.[CFO
OIIMCaHUs KJIACCUYCCKUX HOJICfI, OCBOCHHUEC OCHOB CHGIII/IZUII)HOI\/JI TCOPHU OTHOCUTCIIBHOCTHU.

3agauu AMCHUIINHBIL:

- 3HAaKOMCTBO ¢ 0a30BBIMH OKCIIEPUMEHTAJIBHBIMH  ()akTaMH B  OOJIACTH  TEOpUH
AJIEKTPOMATrHUTHOTO I10JIA;

- YCBOCHHUC OCHOBHBIX KOHHGHHHﬁ, BBIZIBUHYTBIX JIsI OIMCAaHUA KIIACCHYCCKHUX roJieit H, B
YaCTHOCTH, KIIACCHUYCCKOI'O SJICKTPOMAIrHUTHOI'O IT0JIA;

- OBJIAICHUC MAaTCMATUICCKNMU MCTOAaMU, TTO3BOJIAIOIIMMHU pCUIATDh 3aAa4U 110 TCOPHUH I10JIA;
- peleHue 3aa4, 0XBAThIBAIOLINX OCHOBHbIE IPUIIOKEHHSI TEOPUH 3TEKTPOMArHUTHOIO TOJISL.
ITepedyenb miIaHMPyeMbIX pe3yJIbTATOB 00y4YeHHS MO JUCHHUILINHE (MOAYJIIO)

B pe3synbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI

3HATh:

- IPUHIUIIBEI 1 OCHOBHBIC PE3YJIbTAThI CHGIII/I&JIBHOﬁ TECOpPHUH OTHOCUTCIIBHOCTH,

- METOObI OIIMCAaHUA BSaHMOHeﬁCTBHﬁ KJIACCUYCCKHUX CUCTEM 3ap$[)K€HHBIX qacTHul C I10JsIMHAU
MEXIy COOO0M;

- METOJbI OITMCaHUA KITACCUYICCKOT'O JICKTPOMATrHUTHOI'O ITOJIA;
- OIMMCAHUEC DJICKTPOMArHUTHOI'O ITOJIA, CO3JaBAE€EMOI'0 CUCTEMAaMU 3apsAa 0B,
- U3JTYUYCHHUC DJICKTPOMATHUTHOT'O I10JIS;

- 0COOCHHOCTH N3ITYUCHUA PCIIITUBUCTCKUX YaCTHUIL (CHHXpOTpOHHOC H3JIYyUCHUC, OHIIYJBITOpLI).

yMeThb:
- pemaTh KUHEMaTH4YeCKHe 3a/1a4i O ABM)KEHUU PENSTUBUCTCKUX OOBEKTOB;

- peuiaTh 3aaa4u O ABMXKCHUH 3aPSAKCHHBIX YaCTUL B 3JICKTPOMATHUTHOM II0JIC,



- OIpECACIIATh B33HMO,Z[CI>'ICTBPIC CHUCTEM 3apsAa0B C BHCITHUMU I1OJISIMU;
- MYJIbTHIIOJIbHBIC MOMCHTBI;

- OompeaciiaTb COCTOAHUA CHCTEMBI 3apsa0B, IIPH KOTOPBIX Ha6J'II-OI[aeTC$I HU3JIYUCHHC
OJICKTPOMAarduTHOI'O IIOJIsA, 1 HAXOAUTh HHTCHCUBHOCTD U3JIYYCHU.

BJAJETh:
- METOJIJaMH OTTMCAHUs KJIACCUYECKOTO JICKTPOMArHUTHOTO TTOJIS;

- OCHOBHBIMH MCTOAAMMU PCHICHUA 3aJad O IABWKCHUHU 3apsKCHHBIX YaCTUll, B TOM 4YMCIIC
PCIATUBUCTCKUX, B PA3JIMYHBIX SJICKTPOMATIrHUTHBIX ITOJIAX;

- HaBBIKAMH TCOPETHYCCKOI'0 aHalin3a peajlbHBIX 3ajad, CBA3aHHBIX C B3aHMOﬂeﬁCTBHeM
3apsAKCHHBIX YaCTUI[ U SJICKTPOMArHUTHOI'O ITOJIA.

TeMbI U pa3jeiibl Kypca:
1. 3ny4yeHue 351eKTpOMarHuTHHIX BOJIH.

3ama3AbIBAIONMI M ONEepeXkarouuil noreHuuainbl. W3ilydeHne 3IIEeKTPOMAarHUTHBIX BOJIH
MEJIEHHO JBUXYIIUMUCS (HEPEIATUBUCTCKUMH) 3apsiiaMu. J(unonbHOe NpulInKeHHe.

MarHuTounoNnbHOE U KBAJPYHOIbHOE TPUOIIKEHUS! B TEOPUU U3ITYYCHHUS DJIEKTPOMATrHU THBIX
BOJIH MEJICHHO ABMXKYIIMMHUCA 3apsaamu. M3mydeHne ObICTpO IBIKYILIEHCS (PENATUBUCTCKON)
JacTHIIbI. PaccessHre 3J1eKTpOMarHuTHRIX BOJIH Ha CBOOOHOM 3apsijie. PanmuannonHnoe TpeHue.

2. I/IHBapI/IaHTHOCTB U KOBAPUAHTHOCTb ypaBHeHI/Iﬁ JJICK- TPOAWHAMUKU U peHHTHBHCTCKOﬁ
MCXAaHUKH.

KonTpaBapuanTHele M KOBapuaHTHbIE 4-BEKTOpPbl M 4-TEH30pbl B CHEIUAJIBHON Teopuu
OTHOCUTENIbHOCTH. VHBapMaHTHOCTb W KOBAapMAHTHOCTb YpPAaBHEHUN JIIEKTPOJMHAMUKU U
pensITUBUCTCKON MeXaHUKU. JlelicTBre 1 QyHKIUS JarpaHska Jiisi CBOOOJHON YaCTHUIIBI U YACTHIIbI
B AJIEKTPOMAarHuTHOM MoJie. JIBI>KeHrEe PeNsiTUBUCTCKOM YaCTHIIbI B TOCTOSSHHBIX M OJJTHOPOIHBIX
AIIEKTPUYECKOM W MarHutHoM nossix. lIpeoOpa3zoBanue mosei. MuBapuantel monst. D@dext
Jomnnepa u abeppanius cBeTa A peaSITUBUCTCKUX HCTOUHHUKOB.

3. YpaBHenus MakcBesta. DnekTpoctaTuka. MarHUTocTaTuka.

VpaBHenuss MakcBemia Uisi HAOpsDKEHHOCTEW AJIEKTPUYECKOTO W MAarHUTHOTIO TOJIEH Kak
pe3yapTaT 0000IIEeHNs OMBITHBIX (DAaKTOB. DJIEKTPUUYECKOE II0JI€ HEMOJBMIKHBIX 3apsIoB.
MynbTUIIONBHOE PA3JIOKEHHE MOTeHIMada. MarHuTHoe T1oJie CHUCTEMbI CTAIlMOHAPHBIX
ANEKTPUYECKUX TOKOB. MarHUTHBIN JUNTOJIBHBIA MOMEHT.

4, SHCKTpOMaFHI/ITHLIC BOJIHBI. HpI/IHI_II/Il'I OTHOCHUTCIIBHOCTHU 1 HpCO6pa30BaHI/I}I HopeHua.

SHCKTpOMaFHI/ITHBIC BOJIHBI B BAKYyM¢€. HpI/IHL[I/Il'I OTHOCHUTCIIBHOCTH U npeo6pa30BaHI/15{ HopeHua.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

Teopust pyHKUMIH KOMILUIEKCHOTO IIEPEMEHHOTI0

Heab AMCHUNIMHBI:

- IO3HAKOMUTH CTYACHTOB C OCHOBAMHU TEOPHH (PYHKIUH KOMILJIEKCHOTO IEPEMEHHOT0, HAYYHUTh
CTYZCHTOB HWCIOJb30BAaTh MOIIHBIA anmapar TeOpuH (YHKIHHA KOMILIEKCHOTO MEPEMEHHOIO B
aHaJM3e MMOCTABJICHHBIX IIEpe] HUMHU 3a1a4.

3agauyu AMCHMILINHBI:
- Hay4uTh CTYJEHTOB, IIOJIb3YSCh METOJAMH TEOPUH (PYHKLNH KOMIUIEKCHOT'O IEPEMEHHOT0;

- TPOBOAHWTH BBIYHMCICHUS, CBS3aHHBIE C WHTETPAIBbHBIM HMCUUCICHUEM U YPaBHEHUSIMH
MaTeMaTU4eCKOl (PHU3UKU.

Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIMHBI 00YYaIOIIUECs JT0JIKHbBI

3HATh:

- OCHOBHBIE IIPEJICTABICHUS KOMIJIEKCHBIX YHCEI.

- Ycenosua Komm-Pumana.

- [IpencraBnenune aHaaUTHUECKUX QYHKIMM C TOMOIIbIO CTETIEHHBIX PSI/I0B.

- Teopemy Kot 06 MHTErpUpOBaHUM aHATUTUYECKON (PYHKIIMU MO 3aMKHYTOMY KOHTYpY.
- Teopemy Koiu o Beiuerax.

- [lonsiTre ocoboit Touku. OnpeneneHue BblyeTa GyHKIUH.

- [IpencraBnenne GyHKIMU B OKPECTHOCTH OCOOBIX TOYEK C TIOMOIIBIO CTENIEHHBIX PSIJIOB.
- CBoiicTBa JpOoOHO-TMHEHHOTO 0TOOpaKEeHHUSL.

- Kondopmuoe orobpaxkeHne ¢ HOMOIIbIO 3JIEMEHTApHBIX (YHKIHI.

- JlorapumMuuecKuii BHIYET.

- Teopemy Pymie o npupaiiesnnu aprymeHra.

yMeThb:



- Boruncnsate GyHKIIUU OT KOMIUIEKCHOTO YHCHIA.
- MuddeperunpoBath GyHKIIUN KOMIUIEKCHOTO apryMeHTa.
- CTpOUTH 10 33JJaHHOM TCUCTBUTEIHHOM MM MHUMOM YaCTH aHAIMTUYECKYIO (DYHKITHIO.

- BeruncnsaTs uHTErpan oT PyHKIUN KOMIUIEKCHOTO apryMEHTa M0 KPUBOM MJIM 10 3aMKHYTOMY
KOHTYDY.

- PacknagpiBath hyHKUMIO B psig JIopaHa B OKpeCTHOCTH OCOOBIX TOYEK.

- C nomo1ipo KOH(QOPMHBIX 0TOOPAKEHUI EePEBOAUTD OJIHY 3a/IaHHYI0 00J1acTh B JPYTYIO.

BJIA/I€Th:

- DNIeMeHTapHBIMHU OIIEPALUSIMHU C KOMIUIEKCHBIMU YUCIIAMH.

- Meromamu muddepenuupoBanmst GyHKIHA KOMILUIEKCHOTO apryMEHTa.

- OCHOBHBIMU METO/IaMH BBIYMCIICHUS UHTETPATIOB OT (GYHKLUN KOMIIJIEKCHOTO IIEPEMEHHOTO.

- OCHOBHBIMHU CTIOCOOaMH KOH(POMHBIX OTOOpaKEHHIA.

TeMbI U pa3jeiibl Kypca:
1. IuddepenuupyeMocts GyHKIINNE KOMIUIEKCHOTO TiepeMeHHOoTo0. Y cioBust Kommu-Pumana.

JeiictButenpHas u KomiuiekcHas auddepenuupyemoctu. Y cioBus Komm-Pumana.

2. MHTerpan no myTu oT GyHKLIUU KOMITJIEKCHOTO TIEPEMEHHOTO.

[Tyt Ha KOMILIEKCHOU TuIOCcKOocTU. OmpeneneHue wHTErpaia, cymmbl JlapOy, MHTErpajbHbBIC
cyMMbl. IHTerpasi oT CTeneHHON (pyHKINH.

3. Kommiekcuble uncna. Chepa Pumana.

Omnpenenenne KOMIJIEKCHOT0 ynciaa. OCHOBHBIE CIIOCOOBI NMPEACTABIECHUSI KOMIUIEKCHOTO YUCIIA.
®opmyna Dinepa. IIpencraBieHne KOMIUIEKCHOW IJIOCKOCTH € TOMOIbI0 cdepbl Pumana.
3aMbIKaHHUE KOMIUIEKCHON IJIOCKOCTH, OECKOHEUHO y/ajeHHas TOUKa.

4. KonpopmHbIE OTOOPAKEHUS C TOMOILBIO AIEMEHTAPHBIX ()YHKITHIA.

Kondopmubie oToOpaskeHHsI € TOMOULIbIO 3JIE€MEHTApHBIX (YHKIMA M OOpaTHBIX K HUM —
CTETeHHasl, YKCIIOHEHTA.

5. KondpomMHoe oToOpaskeHue ¢ MOMOIIBI0 JPOOHO-TMHEWHON QYHKINH.

CpoiicTBa npoOHO-IMHEHHOTO OoTOOpaskeHus. KpyroBoe cBOICTBO  IpOOHO-TUHEHHOTO
oToOpakeHHsl. DJIeMeHTapHble 0TOOPAXKEHHS C TTOMOIIBIO IPOOHO-IIMHEHHOTO OTOOpaKEHUSI.

6. MHoronucTHble QYHKIUH.

BerBu ananutuyeckoit pyHKiuu. Touka BETBICHHUS.



7. OcoObIe TOUKH aHATUTHIECKON (QYyHKIIUU. BBIYeTsl.

Onpexnenenue u KJacCHPpUKAIMA H30IMPOBAHHBIX 0COOBIX ToueK. OnpeaeneHue Bpryera () yHKIHHA
B TOYKEC.

8. Psan Jlopana aHanmMTHYECKOW (GYHKIIUH B OKPECTHOCTH OCOOOM TOUKH.

Teopema 0 paBHOMepHOU cxoauMocTH psina Jlopana. Knaccudukaius ocoObIX TOYEK ¢ TOYKHU
3penus psana Jlopana. Teopema Komu o Beruerax. Jlemma XKopaana.

9. Psin Tetinopa /u1si aHATUTUYECKON (DYHKITHH.

Onpenenenue pana Telsopa, TeopeMa 0 paBHOMEPHOM cX0AUMOCTH psifa Teiniopa. beckoneunas
QG epeHIMPyeMOCTh aHATUTUYECKUX (GYHKINH. EAMHCTBEHHOCTh aHAIMTHYECKUX (DYHKIIUHA.

10. Teopema Kormmm 06 aHanuTHueCKON PYHKIIMH IO 3aMKHYTOMY KOHTYPY.

’Kopnanos xoutyp. Jlemma ['ypca. HTerprpoBanue 3J1eMEHTApHBIX (QYHKIIUN 110 3aMKHYTOMY
KOHTYDY.

11. Teopema Pyme. [lpunnun aprymenra.

Jlorapudmuueckuii Beraet ¢pyHkiuu. Teopema Pyme. OcHoBHas Teopema anreOpsbl.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukaagabie MaTeMaTHKA U (PU3HUKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

TexHo10rMU MPOrpaMMHPOBAHUSA

Heab AMCHUNIMHBI:

- U3y4eHHEe OOUIMX MPHHLUIOB MPOTPAMMHUPOBAHMS CIOKHBIX CHCTEM, METOJIOB BbIOOpa THMA
IIPOTPAaMMHOM MOJENM CHUCTEMBI, IIOJIy4EHUE HABBIKOB IIPOTPAMMHUPOBAHHUs IIPU CO3J1aHUU
CJIO’KHBIX I€TEPOrE€HHBIX ITPOrPAMMHBIX KOMIUIEKCOB.

3agauu AMCHUIINHBIL:
. M3y4YeHNE OCHOBHBIX MPUHIIUIIOB OPTaHU3ALUU CJIOKHBIX MPOTPAMMHBIX CHCTEM;

® OCBOCHHUC paCHPOCTpaHéHHBIX MMPpUEMOB U MCTOJ0OB IIPOrpaMMHPOBAHH, a4 TAKIKC MCTOA0B
HX COUYCTaHUA U PCIICHUA BOSHUKAIOIIHUX ITPHU 3TOM HpO6J’I€M;

. M3y4EHUE TEXHOJIOTMHM CO3JaHUs MPOrpaMM Ha Pa3HBIX SA3bIKAX NPOIPAMMHPOBAHUS C
MCIIOJIb30BaHUEM Pa3HbIX MPEACTABICHUIN NPEAMETHBIX 00J1acTel;

. IIOJly4YeHUE HABBIKOB pEIIEHUs HAyYHbIX M IPAKTHUECKUX 3a/lady C MCIIOJIb30BaHHEM
METOJI0B MMIIEPATUBHOTO, (YHKIIMOHATIBHOTO, 00BEKTHO-OPHEHTUPOBAHHOT'O
IPOTPaMMHUPOBAHMUSL.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbrare 0CBOCHUS AUCITUTUTMHBI 00YJarOITUECs JOIKHBI

3HATh:

. OCHOBHBIE ITPUHIIAIIBI OPTaHU3AINH CIOKHBIX IPOTPAMMHBIX CHCTEM.

yMeThb:

. MPUMEHSTH IPUEMBI 1 METOBI TPOTPAMMHUPOBAHUS B CBOCH MPAKTUIECKOH e TETLHOCTH;
. CO3/1aBaTh CJIOXKHbIE IPOIPAMMHBIE CUCTEMBI;

. 00OCHOBaHHO BbIOMpATh HauOosiee MOAXOASIIME TUIBI MOAeNel pa3pabaTbIBaeMbIX
CHCTEM.

BJAACTh:



. METOJIOJIOTHEN Y HaBBIKaMH PEIIECHUS HAYYHBIX M IPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM
00BEKTHO-OPUEHTHPOBAHHOTO, ()YHKIIMOHATIBHOTO M JIOTHYECKOTO MPOTPaMMUPOBAHUSI.

TeMbl U pa3jesibl Kypca:
1. OcuoBuble nmoustug OOI1

OcHoBbl a13b1k0B C++ 1 Python: 6a30BbIit cuHTaKCHC, MOTYJIBHOCTD, CHCTEMBI TUIIOB, TPAHCIISALIUA.
ABTOMaTH3a1Usl TECTUPOBAHMSI, TANMUPOBAHUS, IPOBEPKHU CTUIISL IPOrPaMM

OCHOBHBIE TOHATUSI 0OBEKTHO-OPHEHTHPOBAHHOTO HporpamMMupoBanus. Kimaccel 1 0OBEKTH B
C++ u Python

[Ha6nonel B C++: MOHATHE CTATUYECKOTO MOTMMOp(H3Ma, peanu3aius, CTaHAapTHbIE MaOIOHBI
u3 STL. Crannaptabie KoHTeiHepHI B Python

Hacnenosanne B C++ u Python: ompenenenue, BupTyanbHble (DYHKIIMH, MHOXECTBEHHOE
HacyeqoBaHue, MeTakiaccsl B Python. O6paboTka ommbox

Pabota c pecypcamu: pydHoe ymnpasienue pecypcamu B C++, yMHBIE yKa3aTesH, alrOpPUTMBI
cOopkH Mycopa

2. MonynbHas opraHu3anus Iporpamm

[Tatrepubl npoexktupoBanuss B OOIl: Tumbl, npumeHeHue, npuMepsl (UTEpaTop, JEHCTBUE,
crparerus, pacan, habpuka, CHHIJITOH, TOCETUTEIIb, aaITeD)

BBon-BBIBOA: CcpeicTBa CTaHIAPTHBIX OWMONMHMOTEK, 00paboTka OmMMUOOK, aCHHXPOHHBIA BBOJI-
BBIBOJT

[Tonb30Barenbckuit HHTEPQENC: BUIbI, TPeOOBAHUS, METOIbI 00PAaOOTKH COOBITHI

Hctopus pazsutusa OOIL: npeanoceliku nosiBiaeHus, s3eik Smalltalk. [lepcnektuser OOIT

3. Jlornueckoe nporpaMMHpOBaHUE

OCHOBBI JIOTHYECKOTO MPOTrpaMMHUpOBaHMs Ha s3blke Prolog: 0a30BbIil cuHTakcuC (axToB,
IPaBUJI, 3alIPOCOB; AITOPUTM 00pabOTKH 3alIpOCOB

Opranu3zanus nporpaMM Ha si3bike Prolog: otnaaka nporpamm, reHepanusi 1 00paboTka ommooK;
cnenn(rka peKypcuu B JIOTHIECKUX S3BIKAX; pa3dop mpuMepoB

4. ®yHKIIMOHAIIBHOE ITPOTrPaMMUPOBAHUE

Teopernueckne KOHIENIMHM (YHKIMOHATBHOTO MPOrpaMMHUpPOBAHUA: JISIMOJa-MCUNCICHHE,
OCHOBBI TEOPUH THUIIOB

OcHoBel s3bika Haskell: 6a30BbIil cHHTaKcHC, THIbBI, OpraHM3alys HNPOrPaMMHBIX MOIYJEH,
cOopka 1 OTJIaJKa MporpaMm



Ucnonnenune nporpammsel B Haskell: moHsiTHe neHUBBIX BBIYUCICHUHN, OECKOHEUHBIE CTPYKTYPBI
JaHHBIX, pEKypcus

TI/IHI/ISaI_II/ISI B q)yHKL[I/IOHaJIbeIX A3bIKAX: BBIBOJ THIIOB, COCTaBHBIC THIIbI AAHHBIX H HX
00paboTKa, BUbI MOJIMMOPQHU3Ma, KIACCHl TUIIOB

O0paboTka JaHHBIX B (PYHKIIMOHAIBHBIX S3bIKAX: MpeoOpa3oBaHUE CIUCKOB C IMTOMOIIBI0 map U
fold, rerepanus cnuckoB

BBOA-BbIBO B (PYHKITMOHAIBHBIX S3bIKaX: COCTOSHUE, TOOOYHBIE 3(pPEKThI, MOHAIBI

BBeneHne B TEOpHIO KaTErOpHii: OINPENEICHUE KATerOPHH, KOMMYTATHBHBIC THArPAMMBI,
MopdusMmel, GyHKTOpHI. [IpHMeHeHHe Teopuu KaTeropuid B aHAIW3€ METOJIOB 00pabOTKH
uHpopmanuu



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

YpaBHeHnusi MaTeMaTu4eckoil pusukmn

Heab AMCHUNIMHBI:

- ¢QopmupoBanue 0a30BBIX 3HAHUH 1O MaTeMaTHYeCKOH (U3WKE M JalbHEHIIero
UCIIONB30BAaHUSI B JPYrHX  OO0JIACTAX  MaTreMaTHYeCKOro 3HAHUS W JIMCHUTUIMHAX
€CTECTBCHHOHAYYHOTO COCPKAHMS;

- q)OpMI/IpOBaHI/IC MaTeMaTHYECKOM KYJbTYPbI, UCCICAOBATCIIbLCKUX HABBIKOB U CIIOCOOHOCTH
IMPUMCHATDb 3HAHHA HA IIPAKTHUKE.

3agauyd AUCHUILINHBI:
- (hopmupoBaHue y 00ydaronmxcsi 0a30BbIX 3HAHUI 10 MATEMAaTHYECKOH (pH3HKE;

- GopmupoBaHue oO0IIEMAaTeMaTHUYECKONW KYJIbTYpbl: YMEHHME JIOTUYECKH MBICIHUTH, [IPOBOJUTH
JI0Ka3aTeJIbCTBA OCHOBHBIX YTBEPKJICHHUM, YCTAHABIUBATD JJOTUYECKHUE CBSI3U MEXAY OHATUSIMY;

- q)OpMI/IpOBaHI/IC y'MeHI/Iﬁ W HABBIKOB NPHUMCHATH IIOJYUYCHHBIC 3HAHUA JIA PCIICHUA 3aJdav
MaTeMaTH4eCKOn (I)I/I3I/IKI/I, CaMOCTOATCIIBHOTO aHAJIN3a NOJYUCHHBIX PE3YJIbTATOB.

ITepedyens miIaHMpyeMbIX pe3yJIbTATOB 00y4YeHHS MO JTUCHUIINHE (MOAYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUITMHBI 00YJarONTUECs JOMKHBI
3HATh:

- ONpEIEICHUE U CBOMCTBA JIMHEWHBIX, KBa3WIMHEHHBIX M HEJIMHEHHBIX YPaBHEHHU IIEPBOrO
MOPsIIKA, TEOPEMBI CYIIECTBOBAHMS W E€AUHCTBEHHOCTH pelleHus 3anaun Komm i HUX,
OIPEJIETICHNE CUMIUIEKTUYECKOM U KOHTAKTHOM CTPYKTYPBI, BUJ XapAKTEPUCTHK JIJIsl YPABHEHUHN
IIEPBOTO NOPSJIKA;

- q)OpMy.]'Iy HyaCCOHa peuICHUud 3aJavu Kommmu IJIL YpaBHCHUS TCIIJIOIIPOBOAHOCTU, TCOPCMBI
CYHICCTBOBAHUA U CAUHCTBCHHOCTHU PCHICHUA 3aaadu KOI_HI/I, IMPUHIUIT MAaKCUMYyMa, (l)OpMyJ'Iy
Hrrotona peUICHUA YpPaBHCHUA HyaCCOHa, TCOPCMbI CYHICCTBOBAHUA W CIAWHCTBCHHOCTH,
MMPUHIUIT MAKCUMYMa,

- dopmynsr 1’ Anambepa, Kupxroda um Ilyaccona perieHust 3ajadd KOIIA JIJIi BOJHOBOTO
YpaBHEHHsI, TEOPEMbI CYIIECTBOBAHUS ¥ EIUHCTBEHHOCTH, 3aKOH COXPaHEHHS JHEPIHH;
onpejeNieHue W CBOWCTBAa OOOOIIEHHBIX (YHKIHI, MPOCTPAHCTBA OOOOIIEHHBIX (YHKIIMIA,
IIPOM3BOIHBIE, TEH30PHOE MTPOU3BEIEHNE U CBEPTKAa 0000IIEHHBIX (PYHKIIHIA;



- onpenenieHrne 0000IIEHHBIX peneHnni AuddepeHInaTbHBIX ONIEPaTOPOB U (PyHIaMEHTATLHOTO
pemieHnus AuQQPepeHInanbHOTO onepaTopa ¢ MOCTOSHHBIMU KO3 (QUIIHEHTaMH;

- TeopeMy XepMmaHjaepa, KOHCTPYKIHIO (pyHIaMEHTaIbHOTO pemeHust OOBIKHOBEHHOTO
g depeHraIbHOro  oneparopa, Gopmynbl s (QyHIaMEHTaIbHBIX PEIICHHH ONepaTopoB
TEIUIONPOBOAHOCTH, Jlaruiaca 1 BOJHOBOTO;

- IOCTAaHOBKH KpaeBBIX 3a1ad 1 ypaBHeHu Jlarmiaca u ITyaccona, TeopeMbl € IMHCTBEHHOCTH
pELIECHUI KpaeBbIX 3a]a4, ONPEICIICHNE U CBOMCTBA MOTEHIMAIOB IIPOCTOrO U JBOMHOIO CJOA,
TEOpEMBl CYIECTBOBaHMs PEILICHUN BHYTPEHHMX M BHeWHMX 3anad Jupuxne m Helimana,
orpenenenue u cBoiicta pynkuuu ['puna 3anau Aupuxie u Heiimana,

- CBOWCTBa COOCTBCHHBIX 3HAYCHHM H COOCTBEHHBIX (YHKIMA omneparopa Jlammaca B
OTpaHUYEHHOW 00JacTH; CBOWCTBA pPEUICHWH ypaBHEHHs | enpMroiiblia, YCIOBHUS HM3ITy4eHUS
3ommepdenbaa, TPUHLUI MPEIEIbHOTO MOIJIOMIEHNUS, IPUHLIUI NPEAEIbHON aMIUIUTY/IbL;

- q)YHI[aMCHTaJ'IbHOC PECUICHUC OIICpaTopa Jlannaca Ha IINIOCKOCTH, TCOPEMBI CYIICCTBOBAHUS U
CAUHCTBCHHOCTU PCIICHHA JABYMCPHBIX KpacBbIX 3a/a4, (1)OpMy.]'ILI JIIA (1)YHKI_[I/II/I FpI/IHa n
paliCHuA 3a1a4u I[I/IpI/IXJIC B OJIHOCBSI3HOM 06J'IaCTI/I;

- oIpezeNieHue nceBAoan(GepeHIaTIBLHOTO OIepaTopa, OrPaHMYEHHOCTH I1./1.0. B IPOCTPAHCTBAX
CobosieBa, TEOpEeMbI O KOMIIO3WUIIMH M TICEBIOJIOKAIBHOCTH I1.J.0., CBOMCTBA SJUTUITHYECKHX
1.7.0., TEOPEMY O TTapaMeTPHUKCEe, CBOMCTBA MHTETPAIbHBIX orepaTopoB Dyphe.

yMeTb:

- pemiaTh KBa3WJIMHEHHbBIC ypaBHEHHs NEPBOrO MOpsIKa, ypaBHeHHe ['amuibproHa — SIkoOu u
o0Iee HENMMHEWHOE ypaBHEHHME, HAaXOAUTh WX XapaKTEPUCTHKM; pemaTh 3agaun Komm s
YpaBHEHHUH TEIIONPOBOJAHOCTH W BOJHOBOT'O; BBIUMCIATH MOTEHHMAN HPBIOTOHA; HAXOAUTH
POM3BOJIHBIE, CBEPTKH U IIpeoOpa3oBanus dypre 00001EHHBIX (QYHKIIMIA;

- HaxOIuTh (YyHIAMEHTAIbHBIC pemieHUS AU(PPEpEeHINATHHBIX OIEPATOPOB C IMOCTOSHHBIMHU
koa(purmenTamu;

- pelmarb KpaeBble 3alladyd METOJOM pa3ZelIeHUs] NEPEMEHHBIX W IPHU MOMOLIM MOTEHIMAJIOB,
pelaTh CMeIaHHbIe 3a]1auu, HaXoAuTh ¢pyHKuuto ['puHa 3ana4 upuxie u Helimana, npumeHsTh
MeTO/ KOH(GOPMHBIX OTOOpa)K€HHH Ul pelieHHs ABYMEPHBIX 3a/1ay, HaXOAUTb COOCTBEHHBIE
¢byHKIMU 1 cOOCTBEHHbIE 3HaYeHUs oneparopa Jlamaca;

- IPUMEHATh TEXHUKY IceBIoU(D(epeHIINAIBHBIX ONEPATOPOB K HCCIEIOBAHUIO YpaBHEHHM
MaTeMaTU4eCKON (PU3MKHU.

BJAACTh:

- anmapaTtoM YpaBHEHHWI B YAaCTHBIX NMPOW3BOAHBIX TEPBOTO MOPSAKA IS €ro MPUMEHEHHUS B
bu3nKe U reoOMeTpHH;

- TEXHUKOH pemcHrs OCHOBHBIX ypaBHCHI/Iﬁ MaTeMaTH4YeCKOi (I)I/IBI/IKI/I BO BCCM IIPOCTPAHCTBC U
€C MPUIIOKCHUAMHU K (I)I/I3I/I‘-ICCKI/IM 3aJadaM,

- amnmaparoM  Teopuu  OOOOLIEHHBIX  (QYHKIMH U (QyHIAMEHTAIbHBIX  pELICHH
nudepeHIraIbHBIX OMepaTOPOB;



- afnmnapaToM TEOPHUH MOTEHIIMAJIOB JIJIsl €T0 IPUMEHEHUSI B (PU3UKE;

- TEXHUKOH peIIeHus] KpaeBbIX M CMEIIaHHBIX 33/1a4 JUII OCHOBHBIX YpaBHEHUI MaTeMaTH4eCKOM
(GU3UKHU U ee PUIIOKEHUSIMH;

- afnmnapaTroM TeopuH rnceBaoudepeHalIbHbIX OepaTOPOB.

TeMbl U pa3jesibl Kypca:

1. KpaeBble 3agaum.

ITocranoBka kpaeBbIxX 3a1a4 115 ypaBHeHu# Jlamnaca u [lyaccoHa.
ITorenumanbl JBOMHOIO CI0SI U UX CBOMCTBA.

[ToTeHmanbl MPOCTOro CI0sl U X CBOMCTBA.

TeopeMbl equHCTBEHHOCTH pemeHus 3anad Jupuxne u Heitmana juist ypaBHenus Jlamaca.
CymectBoBanue peuiennii 3aaay Jupuxie u Helimana. [Torenmuan Pobena.

Oyukuus ['puna 3agaun Jupuxie 1 oneparopa Jlamiaaca B TpexMepHOH 00J1aCTH U €€ CBOWCTBA.

Oyukuusa ['puna 3anaun Helimana.

Oyukuus ['puna 3amaun  Jupuxine B 1aBymepHoM ciydae. CBsa3b ¢ KOH(MOPMHBIMHU
otoOpaxenusmu. Gopmyna i pemieHus 3agaun Jupuxie.

2. O600IeHHBIE pelIeHUs ypaBHEHUI MaTeMaTHueckoi (pusnku. OyHIaMeHTaIbHBIC PEIICHHS.

O606mennbie ¢ynkuu. IlpousBogubie 0000meHHBIX (QyHKIMA. OO0001IEeHHBIE (YHKIHH
YMEPEHHOTO POCTa M 0000IICHHBIC (YHKIIUU C KOMITAKTHBIM HOcHuTesneM. [IpeoOpa3oBanue Oypbe
0000meHHbIx (yHKIMNA. TeH30pHOE MpOM3BENEHHWE U CBEpTKA OOOOMIEHHBIX (DYHKIUH.
OO000111IeHHbIE pelIeHNs TUHEHHBIX yYpaBHEHHI B YaCTHBIX MPOU3BOJHBIX. DyHIaMeHTaNIbHbBIE
pemienuss nudQepeHaNbHBIX OMEepaTopoB C MOCTOSHHBIMU KkKod(dduumentamu. Teopema
cylecTBoBaHMs (hyHIaMeHTanbHOro perneHus. JlectHuna Xepmanaepa. Merona cmycka s
0000meHHpIx  pemeHuid.  DyHAaMeHTanbHOE  pelleHHe  JHHEHWHOro  OOBIKHOBEHHOTO
muddepeHnansHoro ypaBHeHus. OyH1aMeHTaNbHOE pelIeHUe orepaTopa TEIIONPOBOIHOCTH.
dyHaaMeHTanbHOe pellieHre onepaTtopa Jlammaca.

@yHIaMEHTAbHOE pEeIlIeHue BOJHOBOro omepartopa. IlocraHoBka U pemieHune 000OIIEHHON
3ajaun Kommum ais BoimHOBOTO ypaBHeHus. [locTtaHoBKka U pemienne 06001eHHoi 3aqaun Ko
JUISL ypABHEHUS TEIJIONPOBOHOCTH.

3. OcHOBHBIE YpaBHEHUS] MaTEMaTUYECKON (PU3UKH.

Vpasnenue temtonpoBoaHoctu. ®opmymna I[Tyaccona. Teopema cymiecTBOBaHUS pelICHUS 3aa4l
Komm. IlpuHumun MakcuMmyma Uisi ypaBHEHHUSI TEIUIONPOBOJHOCTH. Teopema €IuHCTBEHHOCTH
pemenus 3amaun Komm. YpaBHenume IlyaccoHa B TpexmepHOM mnpocTpaHcTBe. HpIOTOHOB
MOTEHIUAI.

®opmynsl ['puna. Teopema cymecTtBoBaHHs pelleHus ypaBHeHus Ilyaccona. IlpuHuun
Makcumyma Ui ypaBHeHus Jlammaca. EnuHCTBEHHOCTH pemieHus ypaBHeHus Ilyaccona.
OnHomepHoe BoiHOBOe ypaBHeHHe. Dopmyna 1'Anambepa. TpexmepHOe BOJTHOBOE YpaBHEHHE.
VYpasuenue lapOy. ®opmyna Kupxroda. 3amazneiBaronuii noreHuuan. JBymepHoe BOJIHOBOE



ypaBHeHue. Merop cnycka. @opmyina [lyaccona. 3akoH COXpaHEHHUS] SHEPTHM JJIsI BOJHOBOTO
ypaBHeHUd. EnnHCTBEHHOCTD pemenus 3agaun Komm.

4. CnoiictBa niceBno i GepeHInaIbHBIX OMepaTOPOB.
IIpoctpanctBa Cobonesa. Teopema BIOKEHHS.

[MceBnomud dhepeHnmanbHble  ONMEpPaTopel W WX CHUMBOJBL ~OrpaHWYeHHOCTh ILJ.0. B
npoctpanctBax Cobosesa.

TeopeMa 0 KOMITO3UIIMH I1.71.0. U CJICJACTBUS U3 HEe.
Jlemma XepManaepa. DJUIMOTAYECKHUE T1.10.0.

[Tapametpukc >maunTU4eckoro m.7.0. CymiecTBOBaHHE M CBOMCTBA PEIICHHH SUTUNTHUYECKHX
niceBoan(hepeHInANTbHBIX YPaBHEHUIA.

OcoOennoctu pemeHust 3afgaud  KommM Juisi BOJHOBOTO YpaBHEHHS C IEPEMEHHBIMU
koadunmentamu. Unrerpanbueie oneparopsl Oypobe.

ITapamerpukc 3amaun Komm a1 BOJTHOBOTO ypaBHEHMS. XapaKTEPUCTUKU.

Hocutens CHUHI'YJIIPHOCTU PCHICHUS 3aJavU Komm AJIs1 BOJIHOBOT'O YpaBHCHHA B ClIydac, KOrja
Ha4YaJIbHOC yCJIOBHUC — ,HeJ'IBTa-(i)YHKI_II/IH.

OcoOenHoctu pemeHuss 3agaud  Komwm a8  BOJIHOBOTO YpaBHEHHUS C  IOCTOSIHHBIMHU
K03 unreHTaMu B cirydae, KOTJa Ha4ajJbHOe YCIOBUE — IebTa-QyHKINS Ha mapadose.

5. CriekTpanbHble U CMELIaHHbIE 3a]Ja4H.
CoOcTBeHHbIE 3HAUCHMSI U COOCTBEHHBIE (QYHKIMU 3a1aun Jlupuxie s oneparopa Jlamnaca.

VYpaBuenue I'enpmronsia. Ycnosus 3ommepdenbiaa. [IpuHIUNBI IpeenbHOTo MOTJIOMIEHUS U
IIpEeAEIbHON aMILIUTY/IbI.

Cwmemannsle 3agaun. O011as cxema pas3aeseHus IepeMEeHHbBIX.

6. YpaBHEHHUs IEPBOTO MOPSIKA.
Helinble ypaBHEHUs nepBOro nopsaka. Xapakrepuctuku. Pemenue 3agaun Kommn.

WuBapraHTHBIE MOBEPXHOCTH BEKTOPHOTO mouid. 3agada Koimm mocTpoeHWs: WHBapHaHTHOMN
MTOBEPXHOCTH.

KBasunuHeliHble ypaBHEHMS IIEPBOTO MOpsAKa. XapakTepucTuku. llocTpoeHne MHBapuaHTHOMN
nosBepxHocTu. Pemenne 3agaun Komm.

VYpaBHenne I'amunbToHa — SkoOu. JlarpaHkeBbl TOBEPXHOCTHM B CHUMIUIEKTHYECKOM
IIPOCTPAHCTBE.
JIuneiinoe CUMILIIEKTUYECKOE IIPOCTPAHCTBO. KocooproronansHusie JIOTIOJIHEHHS.

CUMILIEKTUYECKHUI Oa3mcC. I/I30TpOHHBIe, KOU3OTPOITHBIC U JIAIPAHKEBLI ITOAIIPOCTPAHCTBA.



XapakTeprUCTUKU HAa TUIEPHOBEPXHOCTH B CHUMIUIEKTHYECKOM IMPOCTPAHCTBE. ['aMUIBTOHOBBI
cUcTeMbl. MIHBapHaHTHBIE IarpaHkeBbl MHOT000pa3us. Jlarpanxesa 3agaua Ko,

Pemenue 3anaun Komn as ypaBHenus I'amuinbToHa — SAko0u.

Oob11ee ypaBHEeHUE NEPBOTO MOpsAIKa. JIexxaH IpOBbI TOBEPXHOCTH, COOTBETCTBYIOIIUE PEILICHUSIM.

KoHTtakTHas cTpykTypa. XapakKTepUCTUKU HA TUIIEPIIOBEPXHOCTU B IIPOCTPAHCTBE C KOHTAKTHOU
CTpYKTYypoii. IHBapraHTHBIE JI€KaHAPOBBI [IOBEPXHOCTH.

Pemenue 3amaun Kot a1 001ero ypaBHEeHUS IEPBOTO MOPSIIKA.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

du3nyeckasi KyJabTypa

Heab AMCHUNIMHBI:

CdopmupoBaTh MHUPOBO33PCHUECKYIO CHCTEMY HAyYHO-TIPAKTUYCCKUX 3HAHWW M OTHOIICHUE K
(U3UYECKOM KYJIBTYpE.

3agauu AMCHUIINHBIL:

Jns  1ocTWKEHUsT IOCTaBICHHOW  LEIM  NpeAycMaTpUBaeTCs  pelIeHHE  CIEeNYOLIMX
BOCIHMTATEIbHBIX, 00pa30BaTENbHbBIX, PA3BUBAIOIINX U 03[JOPOBUTEIBHBIX 3a/1a4:

- IIOHUMaHME COLMAILHOMN poJn (I)I/ISPI‘IGCKOI;'I KYJbTYPBI B pa3BUTHU JIMYHOCTHU U MOATOTOBKEC €€ K
HpO(l)CCCI/IOHaJIbHOI;’I JCATCIIBHOCTH,

- 3HAHWE HAYYHO- OMOJIOTHUECKUX M MPAKTHYCCKUX OCHOB (PU3UYECCKOU KYJIBTYpPhI U 3JOPOBOTO
o0Opa3a XKu3HH;

- q)OpMI/IpOBaHI/IC MOTHUBAIIMOHHO-OCHHOCTHOI'O OTHOIICHHUA K (1)I/ISI/I‘I€CKOI71 KYJIbTYpPEC, YCTAHOBKHA
Ha SHOpOBHﬁ CTHUJIIb KH3HHU, (1)I/I3I/ILICCKO€ CaMOCOBCPIICHCTBOBAHUC W CAMOBOCIIMTAHHUC,
HOTpC6HOCTI/I B PCTYIIAPHBIX 3aHATHUAX (1)I/I3I/ILIGCKI/IMI/I YIIPpA)KHCHUSAMH U CIIOPTOM.

IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB 00YUYeHUsI O JUCIHUIJIMHE (MOIYJIIO)
B pe3ynbrare 0CBOCHUS AUCITUTUTHHBI 00YUIAIONTUECs JOKHBI
3HATh:

Martepuan paszgena NpeayCcMaTpUBaET OBIAJACHAE CTYACHTaMU CUCTEMOW Hay4YHO-IIPAKTUYECKUX
U CIIelUalIbHBIX 3HaHUN, HEOOXOIUMBIX JUIsl MIOHUMAHUS IPUPOJIHBIX U COLUAIBHBIX MPOLIECCOB
(GyHKIIMOHUPOBaHUS (PU3NYECKON KyJIbTYypbl OOLIECTBA U JIMYHOCTH, YMEHHS UX aJalTHUBHOTO,
TBOPYECKOTO  HMCIOJB30BAaHUS JUIsl  JIMYHOCTHOTO M NPO(ECCHOHAIBHOTO  Pa3BUTHS,
CaMOCOBEPILIEHCTBOBAHMS, OpraHU3alliy 370POBOr0 CTHJIS KM3HU NPU BBINOJIHEHUH Y4eOHOM,
pohecCuOHaANBHOM U COLMOKYJIBTYPHOU nesiTebHOCTH. [IoHMMAaTh posih pU3nyecKoi KylnbTyphbl
B Pa3BUTHUH YEJIOBEKA U NMOATOTOBKE CIIEIIMAIINCTA.

yMeTh:

Hcnonb3oBaTth  (QPU3KYJIBTYPHO-CIIOPTUBHYIO  JEATENBHOCTh  JJIS  TOBBIIIEHHS  CBOMUX
(YHKLIMOHAJIBHBIX U JABUTaTENbHBIX BO3MOXKHOCTEH, JUISI TOCTMIKEHUS JIMYHBIX JKU3HEHHBIX U
npo¢eCCHOHATBLHBIX LENEH.



BJIAJ1€Th:

CHcTeMOl TpaKTHYECKUX YMEHUH W HABBIKOB, OOCCIICUMBAIOIINX COXPAHEHHUE W YKpPEILICHUE
3JI0POBbS, PAa3BUTHEC M COBEPIICHCTBOBAHUE ICHUXO(PU3MYSCKUX CIIOCOOHOCTEH M KadecTB (C
BBITIOJTHCHUEM YCTAHOBJICHHBIX HOPMATHBOB 10 OO0IIeH (PU3NISCKOW M CIIOPTUBHO-TEXHUYECCKON
MOATOTOBKE).

TeMbl U pa3jesibl Kypca:
1. ODII (obmras pusmueckas MOATOTOBKA)

duznueckas IMOATOTOBJICHHOCTL 4YCJIOBCKA XaPAKTCPU3ZYCTCA CTCIICHBIO PA3BUTUSA OCHOBHBIX
(I)I/I3I/I‘-I€CKI/IX Ka4d€CTB — CHJIbl, BBIHOCJIMBOCTHU, I‘I/I6KOCTI/I, 6BICTpOTLI, JIOBKOCTH U KOOpAWHAINU.

W nest KOMIUIEKCHON MOATOTOBKH (PU3HUECKHUX CIIOCOOHOCTEH JTI0IeH UAET ¢ TI1y00KO IPEBHOCTH.
Tak myuyiie pa3BUBAIOTCS OCHOBHbBIE (DU3MUECKHE KaueCTBa YEIOBEKa, HE HAPYIIAETCS TapMOHHUS
B JICSITENILHOCTH BCEX CHCTEM M OPraHOB 4enoBeKa. Tak, K mpuMepy, pa3BUTHE CKOPOCTHU JOHKHO
MPOUCXOAUTh B E€IUHCTBE C PA3BUTHEM CHUJIbI, BBIHOCIMBOCTH, JIOBKOCTH. VIMEHHO Takas
CIaKEHHOCTb U MPUBOAUT K OBJIAJICHUIO )KM3HEHHO HEOOXOIUMBIMU HAaBBIKAMH.

®dusznueckrue KadecTBa U JBUTaTCIIbHEIC HAaBbIKH, IIOJYYCHHBIC B pPE3YJIbTATC (1)I/ISI/II-IeCKI/IX
33.H$ITPII>1, MOT'yT OBITH JIETKO MEPCHCCCHBI YCJIOBECKOM B JPYruc 00/1aCcTH €ro JACATCIIBHOCTH, U
CII0COOCTBOBATH 6BICTpOMy HpI/ICHOCO6J'IeHI/IIO YCJIOBCKAa K MU3MCHANIIUMCA YCIIOBUSAM Tpyda
6I>ITa, 4TO OYCHb BAXKHO B COBPCMCHHBIX KU3HCHHBIX YCIIOBUSAX.

Mex(z[y pa3BUTHEM CI)I/ISI/I‘IGCKI/IX Ka4yCCTB H CI)OpMHpOBaHI/IeM ABUI'aTCIbHBIX HABBIKOB
CYHICCTBYCT TCCHAA B3aMMOCBS3b.

JlBurarenbHble KadecTBa (POPMHUPYIOTCSI HEpPaBHOMEPHO M HEOAHOBpeMeHHO. HauBbicuine
JOCTUXKEHUS B CUJIE, OBICTPOTE, BBIHOCIMBOCTH JOCTUTAIOTCA B Pa3HOM BO3pacTe.

IToHsiTHE O CHUJIE U CHJIOBBIX Ka4eCTBaX.
.HIO]:[I/I BCeraa CTPEMUIINCH OBITH CUJILHBIMH U BCCTZla yBaKaJiu CUITY.

PaznuuatoT MakcUMaIbHyI0 (a0COMIOTHYIO) CHITY, CKOPOCTHYIO CHIIY M CHJIOBYIO BBIHOCIIUBOCTb.
MaxkcuMmanbHasi CUjla 3aBUCUT OT BEJIMYMHBI NIONEPEYHOT0 CeUeHUs: MbIbl. CKOpOCTHAs cuila
OTIpeNIeNIeTCs] CKOPOCThIO, C KOTOPOH MOXET OBITh BBINOJIHEHO CUJIOBOE YIPAKHEHUE WU
CWJIOBOM IpueM. A CHJIOBasi BBIHOCIMBOCTH ONPENENSIETCA IO YHCIy IMOBTOPEHUH CHUIIOBOTO
YIIPA)KHEHUS 10 KpallHEH yCTaJIOCTH.

Jns pa3BuTHS MaKCUMaIbHOM CHUJIBI BBIPA0OOTAaH METOJ] MAKCUMAaJIbHBIX YCUJIUI, pacCUnTaHHBIN
Ha Pa3BUTHE MBIIIEYHON CHJIBI 32 CUET MOBTOPEHHUS ¢ MAaKCUMAJIbHBIM YCHUJIMEM HEOOXO0JINMOTO
yIpaXXHEHUs. AJI pa3BUTHS CKOPOCTHOM CHIIBI HEOOXOIMMO CTPEMUTHCSA HapalluBaTh CKOPOCTh
BBITMIOJTHEHUS YIPAXHEHUH WM MPH TOM ke CKOpoCcTH NpuOaBisaTh Harpy3ky. OJIHOBPEMEHHO
pacTeT U MakCUMaJlbHas CWJIa, a Ha Hel, Kak Ha Iuargopme, Gpopmupyercss ckopocTHas. s
Pa3BUTHS CWJIOBOM BBIHOCIMBOCTH IIPUMEHSETCS METOJ 10 OTKa3a», 3aKIOYarolluics B
HEIPEPBIBHOM YIPAKHEHUH CO CPETHUM YCUIIMEM J0 MTOJHON YCTAIIOCTH MBIIIIII.

YToObl pa3BUTH CHITY, HYKHO:



1. YKpenuTb MbIII€YHbIE TPYIIIIBI BCETO IBUTaTEILHOTO ammnapara.

2. Pa3BuTh ciocOOHOCTH BBIACPKHUBATH pa3IMYHbIC YCHIINS (AMHAMHYECKUE, CTATHYECKUE H JIp.)

3. [Ipuobpectn yMeHue pallioOHAIbHO UCIIOJIB30BaTh CBOIO CHITY.

st OpIcTpOrO pocTa CHIIBI HEOOXOAMMO TIOCTENIEHHO, HO HEYKJIOHHO YBEJIMYUBATH BEC
OTSTOIIEHUN W OBICTPOTY IBMKECHHM ¢ 3TUM BecoM. Cmiia ocobeHHO d(D(PEeKTHBHO pacTeT HE OT
paboThI GOJBIION CyMMapHOI BETUYMHBL, @ OT KPATKOBPEMEHHBIX, HO MHOTOKPAaTHO HHTEHCUBHO
BBITIOJTHSAEMBIX YIIpaXHeHUH. Perraromiee 3HaueHue A1 GOPMUPOBAHUS CHITBI UMEIOT MTOCIICTHUE
NOTBITKY, BBIMONHSEMble Ha (oHe yromiueHus. s moBbimeHus 3)(EeKTHBHOCTH 3aHATUI
PCKOMCHAYCTCA BKJIHOYAaTb B HHUX BCJICA 3a CHIJIOBBIMU YHPAXKHCHUAMU  YIPAKHCHUA
JTMHAMHYECKHE, CIIOCOOCTBYIOIINE PACCIA0ICHUIO MBI U MPOOYNKAAIOMINE IOJOKUTEIBHBIC
SMOIMH — UTPbI, TUIABAHUE U T.II.

YPOBGHB CHJIbI XapaKTCPU3YCT OIPCHCICHHOC MOp(I)O(I)YHKL[I/IOHaJ'ILHOC COCTOSIHHUE MBIIIICYH O
CHCTCMBI, 06eCHeqHBaIOHIGﬁ ABUT'aTCIIbHYIO, KOPCETHYHO, HACOCHYIO U O6M€HHYIO q)YHKI_II/II/I

Kopcernas ¢ynkmmst oOecriednBaeT MPU ONPEICIICHHOM MBIIIEYHOM TOHYCE HOPMAJIbHYIO
OCaHKy, a Takke (QYHKIUU T[O3BOHOYHUKA M CIIHHHOTO MO3ra, NPEIyNpexaas TaKue
pacnpocTpaHEeHHBIC HApyHmIeHUST W 3a00JICBaHHS KaKk JeQEeKThl OCaHKH, CKOJHO3HI,
ocTeoXxoHApo3bl. KopceTHass (yHKIUS KMBOTA WTPACT BAKHYIO POJIb B (DYHKIMOHUPOBAHUU
NICUCHH, XKEIy/IKa, KHIICUHUKA, [TOYEK, MPEAYNPEKIas Takue 3a00JieBaHusI KaK TacTPUT, KOJIHT,
XOJICIIUCTUT U JAP. HEIOCTATOYHBIM TOHYC MBIIII HOT BEIECT K Pa3BUTHIO TUIOCKOCTOIUS,
pacIIMpeHnIo BeH U TpoMOodiedury.

HC,I[OCTaTOLIHOS KOJINYCCTBO MBIINICYHBIX BOJOKOH, 4 3HAYUT, CHUXKCHHUC O0OMEHHBIX IMpouccCCcoOB B
MbIIIax BCACT K OXKUPCHHUIO, ATCPOCKIICPO3Y U APYTUM HGI/IH(l)eKIII/IOHHI)IM 3a00JIeBaHUSIM.

Hacocnas ¢yHkiust MbImi («MBIIIEYHBIA HAcOC») COCTOMT B TOM, YTO COKpallleHHe JuOo
CTaTMUYECKOE HAIPSDKEHHWE MBILIL] CIIOCOOCTBYET MEpPEABM)KEHHIO BEHO3HOM KpOBU 10
HalpaBJIEHUIO K CEep/Ily, YTO UMeeT OO0JIbIIOe 3HaUeHUE MpU 00eCreyeHUH 001Iero KpoBOTOKa U
auMdoToka. «MBIIIeUyHbIH HACOC» PAa3BUBAET CHITY, IPEBBILAIONIYI0 Pa0OTy CepAeYHOMN MBIIIIIBI
U o0ecreyrBaeT HaloJIHEHUE MPaBOro KeayJoYKa HEOOXOIUMBIM KOJIUYEeCTBOM KpoBHU. Kpome
TOTO, OH UTpaeT OOJIBIIYIO POJb B MEPEIBMKEHUU JTUM(BI U TKAaHEBOW JKUAKOCTH, BIHAS TEM
caMbIM Ha MPOLIECCHl BOCCTAHOBJICHUS M yJaJleHUs MPoJayKToB ooMeHa. Henocratounas padora
«MBIILIEYHOTO0 HACOCa» CHOCOOCTBYET Pa3BUTHIO BOCHAIUTEIBHBIX MPOIECCOB U 0OPa30BaHUIO
TPOMOOB.

Taxum 06pa30M HOPMAJIbHOC COCTOSAHHC MBIIIIEYHONM CHUCTEMBI SABJISICTCS BAXKHBIM M JKU3HEHHO
H€06XOI[I/IMBIM YCJIOBUEM .

YPOBCHB COCTOSIHUSI MBIIIIEYHOM CHCTEMEI OTpAXKACTCA MMOKA3aTCIICM MBIIIEYHON CHUJIBI.

W3 storo cienyer, 4ToO i 3710pOBbsI HEOOXOIUM OIpE/IeIeHHBI YPOBEHb PAa3BUTHUS MBIIII] B
IEJIOM U B Ka)X/10i1 OCHOBHO MBILIEUHOM TPyIINe — MBIIIIAX COUHBL, FPYAH, OPIOIIHOTO Mpecca,

HOT, PYK.

Pa3BuTHe MBI MPOUCXOAUT HEPABHOMEPHO KaK I10 BO3PACTHBIM IIOKa3aTelsM , TaKk U
uHaAuBUAyanbHO. [ToaToMy He crnenyer popcupoBaTh BHIXOJ] Ha TOJKHBIM ypoBeHb Yy aereit 7-11
net. B Bo3pacre 12-15 ner Habmo1aeTcs 3HaUNTENIbHOE YBEIUUSHHUE CUITbl U HOPMATUBBI CHJIBI HA
HOpsI0K Bo3pacTaroT. B Bozpacte 19-29 et nporcxoauT oTHOCUTENbHAs cTabunu3anus, a B 30-



39 ner — TeHACHIMS K CHIOKEHUIO. [Ipu yripaBisieMoM BOCIIUTAaHUH CHITBI 11e1eco00pa3Ho B 16-18
JIET BBINTH HA HOPMATUBHBIN YPOBEHb CUIIBI M MOAEPKUBATH €ro 10 40 ner.

Heo06x01MMo MOMHUTB, YTO MKy YPOBHEM OTACIBHBIX MBIIICYHBIX TPYII CBSI3b OTHOCUTEIHHO
cimabasi ¥ T03TOMY HOPMATHBBI CHIIBI JIOJDKHBI OBITh KOMIUIEKCHBIMU U OTHOCHTEILHO MPOCTHIMU
IPU BBIOJHEHUU. JIydIke TECThl — ATO YIPAKHEHUS C MPEOJOJICHUEM MAacChl COOCTBEHHOTO
TeJa, KOTJa YYHUTHIBACTCS He aOCONIOTHAsl CHiia, a OTHOCUTEIbHAs, YTO IMO3BOJSET CIIIAIUTh
pasHHIly B aOCONIOTHOW cuiie, 00YCJIOBICHHYIO BO3PaCTHO-TIOJIOBBIMU M ()YHKIIMOHAJIBHBIMU
dakTopamu.

HopmainbHblii ypoBeHb CHJIBI — HEOOXOMUMBIH (hakTOp A XOPOILEro 310pPOBbs, OBITOBOM,
npodeccuoHaNbHON TPYIOCIIOCOOHOCTH.

JlanbHelilee MOBBINICHUE YPOBHSI CHUJIBI BBHIIIE HOPMATHUBHOTO HE BIUSIET HA YCTOWYMBOCTH K
3a00JICBaHUSAM U POCT MPOPECCHOHATIBHON TPYIOCIOCOOHOCTH, T/ie TPeOyeTcsl 3HA4YMTENIbHas
dbu3ndeckas cuia.

['nOKoCTh ¥ METO/IMKA €€ Pa3BUTHSL.

Ilon THOKOCTBhI0 MOHHUMAIOT CIOCOOHOCTh K Mmax IIO AMIUIMTy€ MABMXKCHUAM B CYCTaBaX.
I'nbxocTtsb - MOpq)O(bYHKHHOHaHBHOG ABUI'aTCIBbHOC Ka4CCTBO. Ona 3aBHCUT:

- OT CTPOEHHUSA CyCTaBOB;

- OT 3JIACTUYHOCTH MBILIIL U CBI304YHOIO aIlllapara;

- OT MEXAQHU3MOB HEPBHOM PEryJISLUU TOHYCA MBIIILI.
PaznnyatoT akTUBHYIO U TACCUBHYIO THOKOCTb.

AKTHBHAs THOKOCTH - CIIOCOOHOCTH BBITIOJIHSTH JABWKCHUA C OOJIBIIION aMHHI/ITy,[[Oﬁ 3a CUCT
COOCTBEHHBIX MBIIICYHBIX YCHHHﬁ.

[TaccuBHast THOKOCTH - CITOCOOHOCTBH BBITIOJIHSTH JBMXKCHHS C OOJBINONW aMITUTYION 3a CUeT
JeHCTBUS BHEUIHMX cui (mapTHepa, TskKecTH). BenumunHa mnaccuBHOM TMOKOCTH BBIIIE
OKa3arejied akTUBHON TMOKOCTH.

B mnocnegHee Bpems IMOJIydaeT pacHpOCTPAaHEHHWE B CIOPTUBHOM JHUTEpaType TEPMUH
“criennanpHasi THOKOCTh” - CIOCOOHOCTH BBINOJHATH JIBM)KEHUS C OOJBIION aMIUIMTYIOH B
CycTaBaX W HaNpaBJICHUAX, XapaKTEePHbIX [UId M30paHHOW cropTHUBHOM cnenuanuzauuu. [log
“o01melt ruOKOCThIO”, B TAKOM Cllydae, IOHUMaeTCsi THOKOCTh B HanOoJiee KPYMHBIX CYCTaBax U B
pa3INYHBIX HAPABICHUSAX.

Kpome mnepeunciieHHbIX BHYTPEHHUX ()aKTOpOB Ha T'MOKOCTh BIMSIIOT U BHEIIHHE (DAKTOPBHI:
BO3pacT, IOJI, TEIOCIOXKEHHE, BpeMs CYTOK, yromileHue, pasmMuHKa. [lokazarenu rubkoctu B
MJTQJIIINX U CPEIHMX KJlaccax (B CpeIHEM) BBIIIE MOKa3aTellel CTapIIeKIaCCHUKOB; HauOOIbIINN
MPUPOCT aKTUBHON THOKOCTH OTMEUYAETCs B CPEIHUX Kilaccax.

[TonoBble pa3nuuusi ONpeAessitoT OMOJOTMYECKyI0 TMOKOCTh Yy neBouek Ha 20-30% Bblmie 1o
CPaBHEHMIO C MallbuuKaMH. JlyuIie oHa coXpaHsAeTcs y )KEHIIMH U B MOCIEAYIOLEN BO3paCTHON
NEPUOAMKE.



Bpems cyTok Takke BiMsieT Ha TMOKOCTb, C BO3PACTOM 3TO BJIMSHUE yMeHbIaeTcs. B yrpenHue
4achl THOKOCTh 3HAUUTENIBHO CHID)KEHA, JTy4YIIHe MoKa3aTeau rHOKocTu oTMedatorcs ¢ 12 mo 17
4aCcoB.

YTomiieHuE OKa3bIBAET CYIIECTBEHHOE M IBOWCTBEHHOE BIHSHIE HAa THOKOCTH. C OJTHOM CTOPOHBI,
K KOHIly pa0OThl CHMKAIOTCS MOKa3aTeIN CHJIbI MBI, B PE3yJIbTaTe Yero akTUBHAS TMOKOCTh
ymenbinaercss 10 11%. C apyroil cropoHbl, CHM)KEHHE BO30YXKIEHHUS CHIIBI CIOCOOCTBYET
BOCCTAHOBJICHHUIO 3JITACTHYHOCTH MBIIIL, OTPAHUYUBAIOIINX AMIUTUTYAY ABMKEHHs. TeM cambIM
MOBBILIAETCS [MACCUBHAs THOKOCTH, MMOABUKHOCTH YBeanuuBaercs 10 14%.

HebnaronpusitHele TeMnepaTypHble yciaoBHs (HM3Kas TeMIIepaTypa) OTPULIATENbHO BIUAIOT Ha
BCE paA3HOBHJIHOCTH THOKOCTH. Pa3zorpeBanue MbIII] B MOATOTOBHTENBHON YacTu y4yeOHO-
TPEHUPOBOYHOTO  3aHATUS IIE€pEel]  BBINOJHEHHEM OCHOBHBIX  YIPaKHEHUH  ITOBBIIIACT
MIOABUKHOCTb B CYCTaBaX.

MepI/IJ'IOM THOKOCTH SIBJISETCS aMININTyda ,I[BI/I)I(GHPlﬁ. Z[J'Iﬂ IIOJIYUYCHHA TOYHBIX AdaHHBIX 00
AMIIIUTYOC JBUKCHUN HCIIOJIB3YIOT  MCTOIbI CBETOBOM perucTpanuu: KHHOCBEMKY,
HI/IKJ'IOFpa(l)I/II-O, PCHTI'CHO-TCIICBU3NOHHYO CbCMKY U IP. AMHJ’II/ITy,Z[a JBHKCHU HU3MEPACTCA B
YIUIOBBIX I'paAgycCax UiId B CAHTUMCTpPAX.

CpencTBa 1 METOJIBI:

CpencTBoM pa3BUTHS THOKOCTH SIBJISIFOTCS YIPKHEHUS HA pacTATUBaHus. VX nenst Ha 2 rpynisL:
AKTHUBHBIE U N1ACCUBHBIE. AKTUBHbIE YIIPAKHEHU:

- ogHO(a3HbIE U MPYKUHUCTHIE (CIBOCHHBIE, CTPOCHHBIE) HAKIIOHBI;

- MaxOBbI€ U (PUKCHUPOBAHHBIC;

- CTAaTUYECKHE YIPaXHEHUS (COXpaHEHHE HETIOABMXKHOTO MOJIOKEHHS C
MaKCUMaJIbHON aMIUTUTYIOM ).

[TaccuBHBIE ynpa)XHEHHS: 11032 COXPAHSAETCS 3a CUET BHEIIHUX cuil. [IpuMeHsis ux, AOCTUraroT
HauOONBIIMX TMOKa3zarened rubkoctu. Jlns pa3BuTHs akTUBHOM THOKOCTH 3((EKTUBHBI
YIPaXHEHHS HAa PacTATMBAaHUE B AMHAMUUYECKOM PEXHUME.

OOmee Meronuueckoe TpeOOBaHHE JUIsl Pa3BUTUS TMOKOCTH - 00s3aTeNbHBIM pa3zorpeB (10
HOTOOT/IEICHNUS) TIepe]] BHITOJHEHUEM YIPaXHEHUN Ha pacTArMBaHUe.

B3aumHOE CONpPOTHBIEHHE MBI, OKPYXAIOIMIMX CYCTaBbl, UMEET OXPAaHUTENbHBIN APQEKT.
MeHHO MO3TOMY BOCHHUTaHME TMOKOCTHM JIOJDKHO C 3amacoM o0ecnedrBaTh TpeOyeMyr Max
aMILIUTYly JIBU’KEHHI U HE CTPEMHUTHCS K ITPEJEIBbHO BO3MOKHOM cTeNeHu. B ociennem cinydae
3TO BEJIET K TPAaBMUPOBAHUIO (PACTSKEHHUIO CYCTaBHBIX CBA30K, IPUBBIYHBIM BHIBUXAaM CyCTaBOB),
HapYILIECHUIO NIPABUJIBHONU OCaHKH.

MpInsl  MaJIOPacTSKUMBI, TO3TOMY OCHOBHOM METOJ  BBINOJHEHUS YINPAKHEHUN Ha
pacTsSruBaHue - MIOBTOPHBIN. Pa3oBoe BhIMONHEHNE yIpakHEeHUH He 2P PekTBHO. MHOTOpa30oBbIe
BBIIIOJIHEHHUSI BEIYT K CYMMHUPOBAaHHMIO CIIEJOB YIPAXXHECHHS W YBEIWYEHHUE aMIUIUTYAbI
CTAaHOBUTCS 3aMETHBIM. PCKOMCH}IyeTCH BBIIIOJHATE YIIPAXHCHUA HA PaCTATMBaHUEC CEPUAMU I10
6-12 pa3, yBenmnuuBas aMILTUTY1y IBFDKEHHI OT CEpUU K ceprur. MexX Iy cepusMu 1iesecooOpasHo
BBITNOJIHATH YIPaKHEHUS Ha pacciiabyieHue.

Ceplm ynpancHeHHﬁ BBIIIOJIHAOTCA B OHpCHeHeHHOﬁ OoCIaCI0BAaTCIIbHOCTH



- VI PYK;,
- ISl TYJIOBUIIIA;
- U151 HOT.

Bonee ycremno npoucXoauT BOCHUTAHWE THOKOCTH MpPU €XKETHEBHBIX 3aHATUAX WM 2 pa3a B
neHb (B BUE 3a1aHuil Ha joM). Hanbouee 3¢ pekTuBHO KOMIUIIEKCHOE TPUMEHEHHE YIIPasKHEHHHA
Ha pacTaruBaHue B cienyromnieM couyetanuu: 40% ynpaxkHeHUM akTUBHOro xapakrtepa, 40%
YOpaKHEHU maccuBHOro xapakrtepa u 20% - cTaTU4ecKoro. YIpaKHEHUsI HAa pacTATMBAHHE
MOYKHO BKJIIOYaTh B JIIOOYIO 4acTh 3aHSATHIH, OCOOCHHO B WHTEpPBANAX MEXIY CUJIOBBIMH M
CKOPOCTHBIMHU YIPAXHEHUSIMHU.

B mnazameM mIKoibHOM BO3pacTe MPEUMYIIECTBEHHO HCHOIb3YIOTCS YINPAKHEHUS B aKTUBHOM
JTUHAMHYECKOM pEKHMME, B CPEJHEM M CTapllieM Bo3pacTe - Bce BapuaHThl. llpuuem, ecnu B
MJIQIIINX U CPEIHUX KJIaccaxX pa3BUBAECTCS T'MOKOCTH (Pa3BUBAIOIIMN PEKUM), TO B CTAPIIMX
KJIaccax CTaparoTCsa COXPAHUTh JOCTUTHYTHIM YPOBEHB €€ pa3BUTHS (IIOIICPIKUBAIOLIUN PEKIM).
Hawunyumme noka3arenu ruOKOCTH B KPYIHBIX 3BEHbAX Tella HaOto1al0Tes B Bo3pacte 10 13-14
JIeT.

3akaHuyMBas PACCMOTPEHHE pa3BUTUSA (PU3MUYECKMX KadecTB B mporecce (U3NIECKOrO
BOCIIMTAHUS, CIEAYET aKIEHTUPOBATh BHUMAaHHE HAa B3aWMOCBS3M MX PA3BUTHUSI B LIKOJIBHOM
Bo3pacte. Tak, pa3BUTHE OJHOIO Ka4eCTBA CIIOCOOCTBYET POCTY ITOKa3aTeNled APYruxX (PU3nIecKux
KadyecTB. IMeHHO 3Ta B3auMOCBA3b O00YCIIOBIMBAET HEOOXOAUMOCTh KOMILJIEKCHOI'O MOAX0/a K
BOCIIUTaHUIO (PU3MYECKUX KAYECTB Y IIKOJIBHUKOB.

3Ha4yMTeIbHbIE MHBOJIIOIMOHHBIE U3MEHEHUSI HACTYIAIOT B MTOKUJIOM U CTap4yecKOM Bo3pacte (B
CBSA3M C M3MEHEHMEM COCTaBa MBI U YXYALIEHUEM YIPYIrO-3JIACTUYECKUX CBOMCTB MBI U
CBsA30K). HyXHO npoTHBOJEHCTBOBATH PETPECCUBHBIM M3MEHEHMSIM IIyTEM HCIOIb30BaHUS
CHENHATBHBIX YIPAKHEHUN C TEM, YTOOBI MOAEPKUBATH THOKOCTh Ha YPOBHE, OJIM3KOM K paHee
JIOCTUTHYTOMY.

BriHOCIMBOCTE.

BrIHOCAMBOCTE OmpenensieT BO3MOKHOCTh BBIITOTHEHUS UTUTEIILHOW paOOThI, TPOTHBOCTOSTHUS
YTOMJICHUIO. BRIHOCTTUBOCTH pelIaommumM 00pa3oM OnpeIesisaeT yCeX B TAKKUX BUJIaX CIIOPTa, Kak
JBDKU, KOHBbKH, TUTABaHUE, 0T, BEJIOCIIOPT, TPeOIIs.

B CIiopTe 1104 CJIOBOM «BBIHOCIHMBOCTB» IMOAPA3YyMCBACTCA CIIOCOOHOCTH  BBIIOJIHSTH
HWHTCHCHUBHYIO MBIIICYHYTO pa60Ty B YCJIOBHUAX HEAOCTAaTKa KHCJIOpOJaA. Pa3zHple moaum 1o-
pa3sHOMY CIIPABJIAOTCA CO CIIOPTUBHBIMH HAIPpY3KaMU. KOMy-TO OHU JOCTAKOTCH JICTKO, KOMY-TO
C HAIpsAXKCHUCM, TaK KaK BCC€ 3aBUCUT OT HHI[HBHHyaHLHOﬁ YCTOIZQHBOCTH YCJIO0BCKa K
KHCJ’IOpOI[HOfI HEOOCTATOYHOCTH.

Kucnoponnas HeqOCTaTOYHOCTh BO3HHMKAET MpU 3HAUMTENbHOM (u3nueckoil Harpyske. He
ycIieBas OJIy4uTh U3 aTMOC(EPHOro BO3/lyXxa HEOOXOAUMBIA KUCIIOPOJI, OPIaHU3M CIIOPTCMEHA
BbIpa0aThIBAET YHEPTHUIO 3a CUET aHA3POOHBIX PEAKLINH, IPU 3TOM 00pa3yeTcsi MOJIOYHAsI KUCIIOTA.
s BocCTaHOBIIEHUS! HAPYLIEHHOTO PABHOBECHS U HCIIOJIb3YETCS MOy4aeMblil rociie puHHUIIa
CKUCJIOPOAHBIA JONT». YUEHBIE YCTAaHOBWIM, YTO, YE€M BBIIIE KHUCIOPOIHBIA JOJII IIOCIE
npeaensHol paboThl, TeM OH 00J1a/1aeT OOJIBIIMMH BO3MOKHOCTSAMHU paboTaTh B OECKUCIOPOIHBIX
YCIIOBHSIX.



CekpeT BBIHOCIMBOCTH — B HAaNpaBJIEHHOW TMOJATOTOBKE opraHusma. Jlyis pasBuTus oOmiei
BBIHOCJIIMBOCTH HGOGXOI[I/IMBI YIIpa)KHCHUSA Cpe,Z[Heﬁ HHTCHCUBHOCTHU, NJIUTCIBHLBIC 10 BPCMCHU,
BBITIOJIHACMBIC B PABHOMCPHOM TCMIIC. C IMPOrpe€CCUBHBIM BO3PACTAHUCM HAIPY3KHU IO MCPC
YCUJICHUA TTOATOTOBKH.

B 3HaunTenpHOW Mepe BBIHOCIMBOCTH 3aBUCHUT OT JACSITEIBHOCTH CEPACYHO-COCYIUCTOM,
JBIXaTEJIbHBIX CHUCTEM, S3KOHOMHBIM pacxojoBaHueM »Hepruu. OHa 3aBUCHUT OT 3amaca
SHEPreTUYecKoro cyocTpara (MbIIIEYHOrO TTIMKOreHa). 3anachl IITMKOTeHa B CKEJIETHBIX MBIIIIIAX
Yy HETPEHHPOBAHHBIX JIOJEN cocTaBisieT okoio 1,4%, a y cnoprcmeHoB — 2,2%. B mpouecce
TPEHUPOBKU Ha BBHIHOCIMBOCTD 3arachl INIMKOr€Ha 3HAUMTENbHO yBenuuuBaioTcs. C Bo3pacToM
BBIHOCJIMBOCTH 3aMETHO MOBBIIIAETCS Ha IPU 3TOM CJEIyeT YUUTHIBATh HE TOJIBKO KaJeHAapHbIH,
HO U OMOJIOTHYECKHI BO3PACT.

Uewm BblIlIE YPOBEHb a3POOHBIX BO3MOXHOCTEH, TO €CTh BBIHOCIMBOCTb, TEM JIyUllle IIOKA3aTENIN
apTepUaJIbHOTO JIaBJICHUS, XOJECTEPMHOBOrO OOMEHa, YYBCTBUTEIBHOCTH K cTpeccam. [lpu
MOHMKCHUU BBIHOCIMBOCTH IOBBIIIAETCS PUCK HMINEMHYECKHX OOJIE3HEH cepala, MOSBICHUS
3JI0Ka4€CTBEHHBIX HOBOOOPA30BaHUH.

JIOBKOCTh U MCTOABI €€ BOCIIMTaHN .

[Tox 1OBKOCTBIO MOAPA3yMEBAETCS CIIOCOOHOCTh YEJIOBEKa K OBICTPOMY OBJIAZICHUIO HOBBIMU
JBYDKEHUSIMH WIM K OBICTpOH IepecTpoiKe ABUraTeIbHOM JESTENbHOCTH B COOTBETCTBUU C
TpeOOBaHUSAMH BHE3AITHO U3MEHUBLICHCS CUTYaLlUU.

BocnuTtanue J0BKOCTH CBSI3aHO C TMOBBIIICHHEM CIOCOOHOCTH K BBIMOJIHEHUIO CIOXHBIX I10
KOOpJMHAIINY JBUKCHUI, OBICTPOMY NEPEKIIFOUEHUIO OT OJIHUX JIBUTATENbHBIX aKTOB K IPYTUM U
C BBIpaOOTKON yMeHUs JeHCTBOBaTh HauboJiee 1e1ecO00pa3HO B COOTBETCTBMM C BHE3AITHO
M3MEHUBIIUMUCS YCIOBUSIMM WIM 3ajadamMH (T.€. CIOCOOHOCTb OBICTPO, TOYHO M SKOHOMHO
pelaTh CI0XKHYIO IBUraTENIbHYIO 3a7a4y).

KoopauHupyromye criocoOHOCTH:
1) CIOCOOHOCTh KOOPAMHUPOBATH IBUKCHUS TIPU MIOCTPOCHUU JICHCTBHUS;

2) cnocOOHOCTh MEPECTPOUTDH UX JJII U3MEHEHUS MapaMeTpoB JEHCTBUS WM MEPEKIIIOUEHUE Ha
JIpyroe IeWCTBUE NPU U3MEHEHUH YCIOBU.

JIOBKOCTB XapPaAKTCPUIYCTCA KOOpHHHaHHeﬁ U TOYHOCTBHIO IBHKCHUM. KOOp)II/IHaI_II/IH JIBIDKECHHUH -
OCHOBHOM KOMIIOHEHT JIOBKOCTH: CIOCOOHOCTH K OOIHOBPEMCHHOMY U IIOCJICAOBATCIIbHOMY
COTJIaCOBAHHOMY COYCTAaHHUIO JBUKECHUH. OHa 3aBHCHT OT YETKOH U copa3MepH0171 pa60T0171 MBIIIIT,
B KOTOpOfI CTPOTr'0 COTIAaCOBAHBI PA3JIMYHBIC 11O CUJIC U BPECMCHU MBIIIICYHBIC HAITPSKCHU .

Hexotopeie aBTOpBI ONPENEsAOT KOOPAUHALMIO IBHKEHUH ITO-PA3HOMY, AKLIEHTUPYsS BHUMAaHHE
Ha onHOM u3 ee cropoH. H.A. bepHmTeilH, npuHMMas BO BHUMAHHE BHEIIHIOK CTOPOHY
KOOpJMHAIIMY JIBUYKEHUH, Ompelesier ee Kak MPeoAoeHHe M30BbITOYHBIX CTyMeHel cBOOOJbI
JBUKYIIETOCS OPraHa, T.€. IPEBPAILEHUE €T0 B YIIPABISAEMYIO CUCTEMY. 3BEHO TeJIa IBHKETCS 110
PaBHOJEHCTBYIOLIEH BHYTPEHHUX, BHEIIIHUX U PEAKTUBHBIX cril. LleHTpanbHas HepBHAs cHUCTEMa
NOJy4aeT OT MPONPHOPELENTOPOB JIBMXKYILErocs opraHa HMHGOpManuio 00 OTKIOHEHHH €ro
TPAaEeKTOPUH OT “HaJyIexkalieil” 1 BHOCUT COOTBETCTBYIOIINE MONPAaBKU B 3()(heKTOPHBIN Mporecc.
JIaHHBIN IPUHLINI KOOPAMHUPOBAHKS OH Ha3Bajl IPUHLMIIOM CEHCOPHOU KOPPEKLIUH.



Benymee mecto npunamiexut [ITHC. Co3ganue clioHEHIIINX KOOPAUHAITNN, HEOOXOIUMBIX JIJIs
OCYILIECTBJICHUSI TPYIHBIX 3a7ad, MPOUCXOAMUT 3a CUET BBICOKON IUIACTUYHOCTH HEPBHBIX
MIPOIIECCOB, 00YCIOBIMBAIIINUX OBICTPOE MEPEKIIOYCHHE C OJTHUX PEAKIIMI Ha APYTHE U CO3/IaHNe
HOBBIX BpeMeHHbIX cBsa3eil (H.B. 3umkun, 1970).

JIOBKOCTh B 3HAUMTEIIFHOM CTCIICHH 3aBHCHT OT MMEIOIIETOCS JABHUI'aTCJIIbHOI'O OIIbITA. BJ'IaI[eHI/Ie
paSHOO6pa3HBIMI/I ABUTaTCIIbHBIMU YMCHHUSAMU W HABBIKAMHU IIOJIOXKUTEIIBHO CKAa3bIBACTCA Ha
(byHKI_II/IOHaJ'IBHBIX BO3MOXHOCTIAX JBUI'aTCJIIBHOI'O aHaliu3aTopa. CJ'IC,I[OBaTeJ'IBHO, JIOBKOCTB
MOXHO CYHUTAaTb IIPOSABICHUEM ,I[eeCHOCO6HOCTI/I (byHKI_II/IOHaJ'IBHBIX CUCTEM YyIpaBJICHUA
JABYOKCHUEM U PACIIPpCACICHUA SOHEPTO3aTpar.

K ocHOBHBIM akTOpaM, ONpeAessIoIINUM JIOBKOCTh, OTHOCATCS: AesrenbHocTh LIHC, 6oraTtcTBo
JUHAMUYECKUX CTEPEOTUIIOB, CTENEHb PAa3BUTHS CHUCTEM, YMEHHE YIPABISATh MbIIICYHBIM
TOHYCOM, TOJHOLEHHOCTh BOCIPHUATHSI COOCTBEHHBIX JBIKCHHH M OKpYKaromeld oOCTaHOBKH.
Bce 31u akTopsl TECHO B3aMMOCBSI3aHBbI.

JIOBKOCTb MOXET U3MEPSTHCSI BPEMEHEM OBJIA/ICHUS MJIM BBITTOTHEHUS JBUTATEIBHOTO IEHCTBUS
(MHH, C), KOOPIUHAIIMOHHOMN CJIOXXHOCTHIO BBIMOJHIEMOIrO JEHUCTBUS (OIICHKA SJEMEHTOB B
rumHactuke u3 8,9 n 10 6aymioB), TOUHOCTBHIO BBITOIHAEMOTO JACHCTBUS (CIAIOM - KOJUYECTBO
cOUTHIX (IAKKOB, aKpoOaTHUKa - BHICOTA, TPYIITUPOBKA, TPAAYChl B IOBOPOTAaX, YCTOWYMBOCTH B
MPU3EMIICHUN ), PE3YJIbTaTOM (IIPBIKKU B BBICOTY C IIIECTOM-M, CM).

CpencTBa pa3BUTHS JIOBKOCTH.

Haubonee 3¢ ¢GeKTUBHBIM CPEICTBOM CUUTAIOT CIEAYIOUIME YIPAKHEHHs: T'MMHACTHYECKHE,
aKpobaTuyeckue, JIErkoaTJIeTUYeCKUe, CIIOPTUBHO-UTPOBbIE, €IMHOOOPCTBA, TOPHOJIBIKHBIE. Y
aKpoOaToOB M T'MMHACTOB BBICOKAa TOYHOCTb JBM)KEHUH, M 3aBUCUT OHA OT YPOBHS CIIOPTUBHOMU
IOArOTOBJICHHOCTH. JTa 3aBUCHMOCTb IIPOSIBISETCS B TOYHOCTH OLEHKH IPOCTPAHCTBEHHO-
BPEMEHHBIX HHTEPBAJIOB M J03MPOBaHUS MBIIMICYHBIX YCWIMH. ['MMHacTHMueckue U
aKpoOaTuyecKue ynpaxHEHUs pa3BUBAIOT aHAJIM3ATOPHbIE CUCTEMBI, OBBIIIAIOT BECTUOYIIIPHYIO
ycroitunBocTh (ocobenHo TCO: yonuHr, Kadenu, 6aTyT, THMHACTUYECKOE KOJIECO),yyUIlIaloT
KOOP/IMHAIIMOHHBIE BO3MOXHOCTH 3aHMMaronuxcs. CnenuanbHo mnojnoOpanHele OPY  Ha
COIJIACOBAHUE M TOYHOCTHb JBM)KEHUH OCOOEHHO 3(()EKTUBHBI AJIi BOCHUTAHUS KOOPIUHALIUU
JBHKEHUU PYK.

TpoltHOM NPBIKOK, IPBLKKH C IIECTOM, B JJIMHY U BBICOTY CITIOCOOCTBYIOT Pa3BUTHIO IIPEXKE BCETO
KOOpJMHAIMK JIBM)KEHUH 3aHuMaromuxcs. Hanbonee 3pPexTUBHBIM U JOCTYIHBIM CPEICTBOM
BOCIIMTAHUS JIOBKOCTH Yy 3aHHUMAIOLUXCS SBJISIOTCS IMOJBHM)KHBIE W CHOPTHUBHBIE UTphl. OHU
pPa3BUBAIOT KOOPAMHALMIO, TOYHOCTb U COPA3MEPHOCTh IBUKCHUM, aHAIM3aTOPHbIE CUCTEMBL. B
CHIOPTUBHO-UIPOBBIX  YINPAKHEHUSX MPHOOPETAIOTCA HABBIKU OBICTPBIX M 3(PPEKTUBHBIX
JBHKEHHUU B HEOXKUJAHHO CIIOKUBLICHCS CUTYaLUH.

VYnpaxHeHuss B eIMHOOOPCTBaX pa3BUBAIOT JIOBKOCTh. Bokc, OopbOa, (exToBaHME Pa3BHBAIOT
TOYHOCTh U OBICTPOTY peakuuu. OHU (QOpPMHUPYIOT TaKWe TOHKHME OLIYLIEHHS, KaK “dyBCTBO
JUCTAaHLINN , “dyBCTBO BPEMEHU , PACHIUPSISA TEM CAMBIM JIBUTATEIBHBIE BO3MOKHOCTH YEJIOBEKA.
BapbpupoBanue TakTUYeCKUX YCJIOBHUN B CIIOPTUBHBIX HIpax U €IMHOOOPCTBAX CHOCOOCTBYET

CBOEBPEMEHHOW MEPECTPOUKE JBUTATEIILHON IS TETbHOCTH.

CKOpPOCTHBIE CITYCKH, CJaJIOM BBINIOJIHSIIOTCS B HEMPEPHIBHO MEHSIOIMIUXCS YCIOBUAX U TaKkKe
CIOCOOCTBYIOT Pa3BUTHUIO JTOBKOCTH.

MeTtoauka BOCIIMTaHUS JOBKOCTH.



b

OOmuMu  METOAMYECKUMU TpeOOBaHUSAMH B TMpOIEecCe OOydYeHUs SBISETCA ‘‘HOBU3HA
pramHeHHﬁ 1 IIOCTCIICHHOC ITOBBINICHHUC HUX KOOp[[HHaLII/IOHHOﬁ CJIIOXKHOCTH. I[HSI Pa3BUTHA
JIOBKOCTH MOXHO HCIIOJIb30BaTh JIIOObIE HOBBIE YIPaKHEHUS WM U3YYEHHBIE YIPa)KHEHUS C
3JIEMEHTaMU HOBH3HBI. JTO 00y4eHHE HOBOMY JOJDKHO OCYIIECTBISITHCS MOCTOSHHO. IIpoctoe
IMOBTOPCHHUEC U3YYCHHBIX ynpa)KHeHI/If/'I HC BCICT K Pa3BUTUIO JIOBKOCTH, 4 JJIUTCIIbHBIC IICPCPHIBLI
MPHUBOJIAT K MOTEPE CHOCOOHOCTH 00ydaThbes (MPHU JUITMTENHHBIX IMEpephiBaX Macrepa CIopTa
NpOUrphIBalOT [-pa3psaHMKaM MO BPEMEHHM OCBOCHHS HOBOTO JJIEMEHTa). ABTOMaTH3alus
JTUHAMHYECKOTO CTEPEOTHIa aHAJOTHYHA, B U3BECTHOM CTENEHU, CKOPOCTHOMY Oapbepy U He
CHOCOOCTBYET Pa3BUTHIO JIOBKOCTH.

[TocTeneHHOE MOBBIICHHE KOOPAMHAIIMOHHOW TPYIHOCTH YIMPAXKHEHUS MOXKET 3aKJII0YaThCs B
MOBBILICHUH TPEOOBaHUI:

1) K TOYHOCTH ABMIKCHHUIA;
2) K MX B3aUMHOH COTJIaCOBaHHOCTH,
3) K BHE3AIMHOCTH U3MEHEHHSI 0OCTaHOBKH.

MeTOZII/ILIeCKI/Ie IMPUEMBI, C TIOMOIIBIO KOTOPBIX PCAIIM3YIOTCA O6IIII/IC METOJNYCCKHUEC ITOJTOKCHU A

- BbINOJHEHHUE I pa3 IIOKa3aHHBbIX KOMIIICKCOB OPY uiM HECHOXHBIX TUMHACTHYECKHX H
aKpO6aTI/I‘leCKI/IX 3JICMCHTOB,

- BBITNIOJIHEHUE YIPAXHEHUH OPUTUHAIBHBIM (HEOOBIYHBIM) CIIOCOOOM (BBIMTOJIHEHHE MTOIHEMa HE
CHUJION, a MaXxOM; MIPEOI0JICHUE TIPENSATCTBUM HETPATUIIMOHHBIM CIIOCOOOM);

- 3epKaJIbHOE BBIIIOJIHEHUE YNPaKHEHHs (COCKOK B “UyXKyl0~ CTOPOHY, METaHHUE MJIM IPbDKOK
“qyKO0N” HOTOM WJIM TOTYOK “Uy:KOi™ pyKOi);

- IpUMEHEHUE HEOObIUHBIX UCXOHBIX MOJIOKEHUHN (IPBIKKU WM Oer crimHoi Buepen). [lpuemsl
HEOOBIUHBIX JBUTATEIbHBIX 3aJaHUN PAa3BUBAIOT CHOCOOHOCTH OBICTPO O0Y4YaTHCS HOBBIM
JIBUXKEHUSM, T.€. “TpeHUPYIOT TpeHupoBanHocTh [IHC”;

- IBMCHCHHUEC CKOPOCTH WUJIN TEMIIA ,I[BPI)KeHPIfI;

- U3MCHCHUC IMPOCTPAHCTBCHHBIX TI'PAHUIL (YBCJII/I‘IGHI/IG pa3sMepoB HperITCTBI/Iﬁ NI BBICOTHI
CHapsaa, YMCHBUICHUC IIJIOMA0K JJId I/Irpbl);

- BBEJICHUE JIOTIOJHHUTENBHBIX TBM)KCHUH (OMOPHBIN MPBDKOK € MOCIEIYIOMINM KYBBIPKOM HITH
MIOBOPOTOM B BO3/YX€);

- U3MEHEHHE TTOCIIeI0BATEILHOCTH BBITIOJHSICMBIX JIBH)KCHHUH (2J1EMEHTOB B KOMOWHAIINH );
- KOMIUIEKCUPOBAHUE BUIOB JICSITEIILHOCTH (X0p0a U MPBIKKU, OCT U JIOBJIS);
- BBITIOJTHEHUE JIBIDKEHUH 0€3 3pUTeNhbHOr0 aHAIU3aToPAa.

I[aHHBIC MCTOAUYCCKUC IIPUCMBI IMMOBBIMIAIOT KOOPAMHAIWOHHYI CJIOXKHOCTDH pra)KHeHHﬁ.
KOOp,Z[I/IHaI_II/IH JBIDKEHHH 3aBHUCHT OT TOYHOCTH ILBI/I)i(CHI/Iﬁ, YCTOI‘/’I‘-II/IBOCTI/I BCCTI/I6YJ'I$IpHOFO
arrapara, yMCHHA paccna6n51TL MBIIIIIBI.

TounocTs u COpasMEPHOCTHb ,ZIBI/I)KCHI/Iﬁ - TO CHOCOOHOCTH BBIIIOJNHATH MX B MaKCHMAaJIHLHOM
COOTBETCTBUU C TpeOyemoil ¢popmoit u coaepxanreM. OHU MPEANoaraloT HaJUIre HE TOJIBKO
TOYHO COTJIACOBAHHOM MBIIIIEUHOH ACATCIIBHOCTH, HO U TOHKHX KHMHECTC3NYCCKUX, 3PUTCIIbHBIX



ONIYIICHUI U XOpolIel IBUraTesibHON naMsaTh. COOTBETCTBHE MPOCTPAHCTBEHHBIX NApaMETPOB
JIEHCTBHS 3aJaHHOMY JTAJIOHY JOCTUIAETCS B3aMMOCBS3bI0 NPOCTPAHCTBEHHOW, BPEMEHHOU M
JUHAMUYECKON TOYHOCTH JABM)KEHUMN B PA3JINYHBIX IBUTATENIbHBIX JEUCTBUSIX.

Bocmmranue TOYHOCTH 00ECIEUMBACTCS CHUCTEMATHYCCKUM Ppa3BUBAOIIUM BO3I[CI\/JICTBI/IGM Ha
BOCIIPHUATUE M aHaJIM3 IPOCTPaHCTBECHHBIX YCHOBHﬁ, a4 OJHOBPEMCHHO MW Ha YIPaBJICHHUC
IMPOCTPAHCTBCHHBIMU IIapaMETpaMu HBH)KCHHﬁ.

PexomeHnyeMbie METOTMUECKHE TIPUEMBI U TTOIXOJIBI:

- OPY Ha TOYHOCTH IBMKEHHH 110 KOMaHIaM;

- pa3MeTKa JUCTaHIIMHU, TIOCTAHOBKA JOTIOTHUTEIIBHBIX OPUEHTHUPOB B MPBIKKAX UM COCKOKAX;
- METaHHE 110 1eIH (Ha YKa3aHHOE PACcCTOSIHUE, B KOP3UHY, IO MUILICHH);

- IPBDKKU U COCKOKU Ha TouHOCTh mpu3emienus (0,5 x 0,5 m);

- Oer ¢ pa3IMYHOM BEIMYMHON U 4acTOTOM I1ara;

- COYCTAHUC KOHTPACTHBIX 3aI[aHI/Iﬁ (MeTaHI/Ie Ha pa3HbIC paCCTOAHUA WK MPEAMCTOB Pa3sHOIro
BEca Ha OJIHO PAacCTOsIHUE, yaapsl 1o BoporaM ¢ 10 u 20 m);

- YIIYUHICHUC ITPOCTPAHCTBCHH



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

du3nyecKkre 0CHOBBI YKOJOTHYECKH YHCThIX HCTOYHUKOB JHEPIrum

Heab AMCHUNIMHBI:

- OCBOEHHUE CTYAEHTaMU OCHOB OIHMCAHUs MEPEHOCAa U3IYyYEHHUI U Ia30B B Pa3JIMYHBIX CPEAAX U
CUCTEMaX;

- O3HAKOMJICHHE C OCHOBHBIMH ITIOJIOKCHHSIMH KHHETUUECKOM TCOPHUHU, BBCACHUC B OIIMCAHHUC
TCPMHUHOJIOTUH;

- O3HAKOMJICHUEC C OCHOBHBIMH (1)I/ISI/I‘IGCKI/IMI/I IMPpUHIOUIIAMHA OIMMCAaHUs ITPOLECCOB IICPCHOCA.

3agauu AMCHHUIINHBIL:

- (opmupoBaHue 0a30BBIX 3HAHWUN B 00JIACTH (PU3MKHU NEPEHOCAa MACChl M YHEPTHMU HAa OCHOBE
KMHETHYEeCKOro ypaBHeHUs bosbimana;

- oOyuyeHHe CTYIEHTOB OCHOBHBIM METOJIaM U TOAXOAAM, HCIIOJIb3yeMbIM B KHHETUYECKOU
TEOpUH, H3ydyeHHe 0a30BbIX MPHUHIIMIIOB KUHETUYECKOW TEOPUH, OCHOBAHHON HAa ypaBHEHUU
bonbimana;

- (hopMupoBaHKE MOIXOJ0B, OCHOBAHHBIX Ha KOHEYHO-PA3HOCTHBIX allpPOKCUMAIIMIX oreparopa
aJIBEeKIIMU KHHETUYECKOI'0 YpaBHEHUS, pacllleIUIEHe KUHETUYECKOT0 YPaBHEHUS 10 GU3NUECKUM
npoueccam. /JuckperHas peanu3anys HaYaJIbHBIX U TPAHUYHBIX YCIOBHUH.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCIMITIIMHBI 00YYaIOIIMECs T0JIKHbBI
3HATh:

- NPUHIMUIB U METOAbl (U3MKH TMPOHMUKAIOMIMX HU3TYyYeHHH M Ta30B B 3aJayax SACPHBIX
TEXHOJIOTUH.

yMeTh:

- Ha OCHOBC 06H_II/IX (bI/I3I/IqCCKI/IX IIPUHIOUIIOB pPEIIaTb OCHOBHELIC y‘-Ie6HI>IC 3agavun q)HSI/IKI/I
epeHoca.

BJAACTh:



- OCHOBaMM JKCIICPUMCHTAJIbHBIX U TCOPCTHYCCKHUX MCETOA0B aHAIM3a (1)I/ISI/I‘I€CKI/IX IMpOoLECCCOB
NnepeHOCa NPpOHUKAOMIUX I/IS.Hy[IeHI/Iﬁ 1 ra3oB B CpCaax.

TeMbl U pa3jesibl Kypca:
1. BBegenue B AUCIUTUIMHY.

KpaTtkas ucropuueckas copaBka O BO3HHUKHOBEHHHM W Pa3BUTHUM IPOOJIEMBI PaauallMOHHON
0€30MacHOCTH U MPOTUBOPAANALIMOHHON 3amuThl. [Ipeqmer usyueHus, Kpyr paccMaTpruBaeMbIX
BONPOCOB. 3HAYCHHE U POJIb JUCUUIUIMHBI B PAa3IMUYHBIX O0JIACTSAX HCIOJIB30BaHUS sIEPHOU
SHEPTUHU.

2. Bugsl siepHbIX U3ITy4CHUI.

Bunb! snepHbIX H3Iy4YeHUN, CTETICHh WX OMACHOCTH M 3HAYMMOCTH B MPOOJIEME paJualliOHHON
o6e3zonacHoctd u 3ammTbl AADY. IloTtok (¢aroeHc) 4YacTwil, IJIOTHOCTb ITOTOKA, CIMHHIIBI
u3Mmepenus. llormomenHass [03a, MOIIHOCTb IOTJIOIIEHHOW J03bl, €JAWMHUIIBI H3MEPEHUs.
OKBHBAJICHTHAs TIOTJIONIEHHAs 1033, KOA(PHUIMEHTh KadecTBa (BECOBBIE MHOXKHTEIIN)
Pa3IMYHBIX BUJIOB U3IYyUYEHUS, TPYIIIbI KPUTHUECKUX OPraHOB (TKaHEBbIE BECOBBIE MHOXKUTEIH),
MOIIHOCTb JTO3bI, €AMHUIIBI U3MEPEHHUS, IKBUBAJICHTHAS /1032 CMEIIAaHHOTO O0JIy4YeHH .

3. OcHOBHBIE (PHU3NYECKUE XAPAKTEPUCTUKH ra3a.

MounekynsipHble OTEHIMAbl. buHapHbIE CTOIKHOBEHMS U JUIMHA CBOOOAHOIO IIpoOera MOJIEKYII.
Kputepun paspexxeHHOCTH Tasza. DieMeHTapHas TEOpHUsl MPOIECCOB MepeHoca B raze. OyHKIHS
pacrpezienieHus: MOJIEKYJISIPHBIX CKOpocTeil. Onpenenenre MakpornapaMeTpoB raza mno (GpyHkuuu
pacnpezeneHus. ['a3 B COCTOSHUU TEPMOJIUHAMUYECKOTO PABHOBECHSI.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepkoMnbIOTEePHOE MO/IeJIMPOBaHME SI/IEPHBIX MPOLECCOB H
TEXHOJOIrui

dunocodpust

Heab AMCHUNIMHBI:

- pa3BUTHE y CTYAEHTOB HMHTEpeca K (yHIAMEHTAIbHBIM 3HAHUSAM, NOHUMAHHS COACPIKAHUS
OCHOBHBIX MHUPOBO33PEHUYECKUX M METOAOJOTUYECKUX MpoOsieM coBpeMeHHOM Hayku. Kypc
NpU3BaH CTUMYJIHPOBATH IOTPEOHOCTH CTYJACHTOB K (MIOCOPCKUM oOleHKaM (HakToB
JeMCTBUTEIILHOCTH, K BEIPAOOTKE HABBIKOB HEMPEAB3ATONH, MHOTOMEPHOW OIEHKH (PHIIOCOPCKUX
Y HAay4YHBIX TEUCHU, HAIIPaBJICHUH U IIKOJL.

3agauyd AUCHUILINHBI:

- IOHUMATh POJIb HAYKHU B pa3BUTHUU HUBUJIU3al[UH, COOTHOIICHHUEC HAYKHN U TCXHUKU U CBA3aHHBIC
C HUMH COBPEMCHHBIC COLHAJILHBIC WU 3THYCCKUC HpO6JIeMI)I, pasiiniuc UCTOPUUYCCKUX THUIIOB
HaquOﬁ palluOHAJIBHOCTHU, 3HATh CTPYKTYpPY, (bOpMBI U MCTOAbI HAYYHOTO IIO3HAHHA, HUX
3BOJIFOIIUIO,

- BBISIBUTb MHPOBO33PCHUCCKOC M MCETOHOJIOTHMYCCKOC COACPIKAHUEC OCHOBHBIX (I)I/IJIOCOCI)CKI/IX
KaTel"OpI/Iﬁ W IPpUHIUIIOB;

- 3HaTh BO3MOXXHOCTH M I'PAaHULIbI IPUMEHEHUS (PUI0cO(CKOro 3HaHUS AJII OCMBICIIEHUSI CBOEH
CIIEHAATIN3alNH;

- BIAJIETh IPUEMaMH BEJIEHUS JUCKYCCUH, TIOJIEMHUKH, THAJIOTa.
IMepeyeHb MJIAHMPYEMbIX Pe3yJIbLTATOB 00YUYeHHSI MO TUCIHUILINHE (MOTYJIIO)
B pe3ynbraTe 0CBOSHHS IUCHUTUTHHBI O0yYaroIrecs JOIKHBI

3HATh:

- MECTO U POJIb CBOEH Oyaymiel mpopeccuu B CuCTeMe 00IIeCTBEHHOM KU3HH;

- aHaIM3HUPOBATh TOJUTHYECKHE, COLHUAIbHBIC, KYJIbTYpHBIE NPOLECCHI, IPOUCXOIAIINE B
rocyapcTBe;

- CaMOCTOSATCIBHO OINPECACIIATh 3aJa4yi CBA3AHHBIC C JIMYHOCTHBIM PAa3BUTUCM, ITOBBIINICHUCM
coOCTBEHHOM 00pa30BaHHOCTH;

- CMBICJI OTHOLICHUS YCJIOBCKA K IIPUPOJC, HpOTI/IBOpe‘-II/Iﬁ " KPpU3UCHBIX SIBIICHUI COBpCMCHHOﬁ
SIMOXH TCXHUYCCKOT'O Pa3BUTUA.



yMeThb:

- MPUHAMATh COOCTBEHHBIC pEIICHUS B paMKax CBOEH NpPOQPecCHOHATHHON KOMIIETCHLIMU B
CTaHJAPTHBIX U HECTAHAAPTHBIX CHUTYallUsX, OCHOBAHHBIX HA OCO3HAHHOM JINYHOM BBIOODE;

- MIOHUMATh MECTO CBOCH JESITECIILHOCTH W aHAIM3WPOBATh BO3MOXKHBIC IMOCIICICTBHUS TEX WJIH
WHBIX TIPUHATBIX pPEHICHHH Ha OCHOBE C(HOPMUPOBAHHBIX JAMCIUIUIMHONW II€HHOCTHBIX
OpUEHTAIIMI;

- NIOHUMAaTh 3aKOHOMCPHOCTHU Pa3BUTHUA O6H.[CCTBa, rocyaapcCrtBa, JUYHOCTH, MECTO YCIIOBCKA B
HCTOPUYCCKOM IIPOLCCCEC,

- OLICHUBATh Pa3JIMYHBIC (bI/IJ'IOCO(i)CKI/IC KOHLCIIHWU IIOA YIJIOM 3pCHUA UX CBA3U C PA3SBUTHEM
TEOPCTUUCCKOT'O U IMMPUKIAAHOI'O €CTCCTBO3HAHUA.

BJIa/1eTh:

- Pa3iIMYHbBIMH BapHaHTaMH IIOAXOAO0B K PCHICHHIO KOHKPCTHBIX HpO(i)CCCI/IOHaJ'ILHBIX 3aJa4 Ha
OCHOBC 3HaHHI>i, IOJIYYCHHBIX B XOAC HU3YUYCHUA (I)I/IJIOCOCI)CKI/IX KOHIIETILUMI Pa3HbIX J3II0OX B
YCII0BUAX YacTOM CMEHBI TEXHOJIOTHH B HpO(beCCHOHaHBHOﬁ ACATCIIBHOCTH.

TeMbI U pa3jaeiibl Kypca:

1. BosaukHoBenune umocodpun u Hayku. Ounocodus u Hayka, oOmiee u pazaudHoe. [lepBeie
buIocoPCcKre MKOIBI.

[Tpenmet punocoduu. Ounocodus u mud. @unocodus u Hayka. Punocopus 1 MUPOBO33PEHHUE.
CoBpemeHnHast 1yxoBHas cutyanus u ¢uiocodus. [lepeoie punocodckue mkoasl (Munerckas
mkona: mudaropeusm, ['epaknurt, smeatsl, aToMucThl). [locTaHOBKAa M pelIeHHE MPOOIEMbI
MIEPBOOCHOBHI MHPA.

2. 3anagHoeBporneickas (uiocodus HOBOTO BpPEMEHM: CTAHOBJIEHHE METOJOB HAYyYHOTO
no3HaHus. Ilpobinema nocroBepHocTH 3HaHUU. OMnupusM(dD.bokon) u panumonamusm (P.
Hexaprt).Kpusuc smmupuszma. O60cHOBaHHE HOBOM KapTHUHBI Mupa u ee nuHamuka. (M.HproToH,
I'.JIetiOnum).

Hayunas peBomtorus 178. 1 ee BIUsIHHE HA 0COOEHHOCTH PACCMOTPEHUSI OCHOBHBIX (PUIIOCOPCKUX
npobnem. (Mexanunmsm). Ilpuoputer rHoceosmorun u Metoposnoruu. Ilpobirema merona
(®.bokon u P.Jlexkapt). CBsi3b T'HOCEOJIOTUM M OHTOJOIMH: MOHHU3M, JAyallu3M, ILTIOPAIU3M.
[Ipupoga BOCHpUATHS M aHAIW3 TNPHUUYMHHOCTH: CyOBeKTHBHbIN wuneanusMm JIx.bepknu u
arHoctuiuaM  J[.FOma. B3zaumoBnusHHE M B3aMMOOOYCIIOBIEHHOCTh METOAOB  HAayKH,
ecrecTBO3HaHUA U (unocopuu. CouUMaNbHO-UCTOPUUECKUI  aHANMM3 B KOHLEMIUAIX
IIPOCBETUTEIICH.

3. Knaccuueckuit nHemeuxuit uaeanusm: amnpuopusMm (M.Kant) — oOocHoBaHue BceoOiero
XapakTepa Hay4qHoro 3HaHus. Juanexktuyeckas noruka [erens. Kpusuc tpaaunuonHoi Gpopmsl
¢unocopckoro  3HaHuUsI U (GOPMHPOBAHME  HOBBIX  THUMOB  (UIO0CO(DCTBOBAHUS:
MaTepuaIlcTUYecKas AUaleKTHKa U MaTepUaTUCTUYECKOEe TIOHUMaHUE UCTOPHUH.

KpI/I3I/IC nacoJIOrnmu HpOCBCH_IeHI/IH KakK peAIOChIJIKa BO3SHUKHOBCHUS KIIACCHYCCKOI'0 HEMEIIKOT'O
nacajin3ma. OcHOBHbBIC Hp06J'IeMBI HEMEIKOI'0 KJIACCHYECKOM (I)I/IJ'IOCO(I)I/II/II OCJIIOCTHOCTE U



CTPYKTYPUPOBAHHOCTh OBITHS, €r0 MO3HAaBa€MOCTh, AKTMBHOCTb CO3HAHHUS, CBSI3b CO3HAHUSA U
MO3HAHUS, IPUHLIUIBI Pa3BUTHUS, CYIIHOCTh YEIOBEKa, YHUBEPCAILHOCTh M BCEOOIIHOCTH (hopM
HpaBCcTBeHHOCTH. M.KaHT: AOKpUTHYECKHMd Nepuoa — MpoOJieMbl TpaHUI] M BO3MOXXHOCTHU
€CTECTBEHHOHAyyHOro no3HaHus. «KpuTuka 4ucTroro pasyma» - MpPOCTPAHCTBO M BpeMs Kak
anpuopHble (OPMBI UYYBCTBEHHOCTH. AHAIM3 KAaTErOpuid M aHTUHOMHHM YHCTOTO pasyMa.
«Kputrka mpakTH4eCKOIOo pa3yMa» aBTOHOMHS HPABCTBEHHOM O00JIaCTHM  UE€JIOBEUYECKOU
JeSITETbHOCTH («KaTerOPHYECKU HMIepaTHB»), 0OOCHOBAaHHE MOpPAJH, MpodieMa CBOOOIBI,
noara 1 Jn9HocTy. [IpuHIMn ToxaecTBa OBITHS M MBIIUIEHUS, €T0 TpaHC(HOpMAIMK B HEMEIIKOU
kinaccudeckoit punocoduu. I'.I'erens: «Hayka morukm» - yueHue o ObITUH, CYIIHOCTH M TIOHSATHH,
KaTeropuu JIOTUKH, MPOoOJIeMa MPOTUBOPEUHS U TUATICKTUKA; JHAJCKTHKA M TEOpUs MO3HAHUS;
«DeHOMEHOJIOTUS yXa» - po0JeMbl THOCEOJIIOTMHM M UCTOPUM No3HaHMs. McTuHa Kak npouecc,
00BEKTUBHOCTh UCTHHBI. DUIOCOPHS UCTOPUM: UCTOPUUYECKAsE TUIIOJIOTHSI Pa3BUTHSI KYJIbTYpBI,
rpaXkJJaHCKO€e 0OLIECTBO M TOCYAapCTBO, MOPaJIb U HPABCTBEHHOCTD, ITpodiieMa TnyHocTU. Kpusuc
HEMEILKOTO KJIACCHUYECKOro uicanm3ma. MaTepHaaucTU4ecKoe IOHMMAaHUE MCTOPUH, NpUpoJa
0O0I11eCTBEHHON 3aKOHOMEPHOCTH, (POPMALMOHHBIN MOJIXO0A, MaTepUaIMCTUYECKash JUAJIEKTHKA,
OTYYXJIEHUE — KaK COLMAIbHO-3KOHOMHUYECKUN (eHOMeH. BocxoxaeHue or aOCTpakTHOIO K
KOHKPETHOMY — 3aKOH pa3BUTHs HAy4HOI'o 1o3HaHus. [IpoTuBopeune o01ecTBeHHOro nporpecca
U UX OTpakeHue B o01ecTBo3HaHuu 198. CoBpeMeHHOE HayKOBEIEHHE — JUCKYCCHU O CYIIIHOCTH
TexHUKU. Hay4Hble peBOMIIOIMY U CMEHA TUIIOB PALIMOHAIIBHOCTH.

4. Ilpob6nemsr ObiTHs. OTKpBITHE YenoBeka — coductel u Cokpar. AHTHYHAS JAHATICKTHKA Kak
¢dbopma mbicaH. Borpock! o01iecTBa U rocy1apcTBa.

W3menenue mpenacraBieHuit o cytu ¢uiocodpuu (coductsl). CymHocTh yenoBeka u bmara —
Cokpar. [lmanexktuka Coxpara, ¢unocobus mopanu. Kmaccuueckuit nepuoxa dumocoduu
aHTUYHOCTH. OTKpBITUE UJCAbHON pealbHOCTH, COOTHECEHHWE €€ C I[03HABaTEIbHBIMU
BO3MOXKHOCTSIMU YeJIOBEKa U ueabHbIM corinyMoM (Ilnaron). Dunuknonenuueckas puiaocodus
Apucrorenst («puzukay u «mertaduzmkay). Jlormka — Kateropuum W CyXJICHUs. Buubl
MPUYMHHOCTY U aHAIIU3 OBITHUS.

5. Panexpucrtuanckas ¢unocopuss maTpucTuka M cxojacTuka. HomMuHanmu3m u peanusm.
I'ymannsM u conmnanbHsle Teopun Peneccanca.

OcHoBHBIE  ¢uinocockue  mpodiIemMbl  CpeAHEeBEKOBOW  dumocoduu:  GoxkecTBEHHOE
npezonpeaeneHie 1 cBo0oia 4eaoBeka, TeoAules, pasyM U BOJIS, Iylla U TEJNO, CYIIHOCTh U
CYIIIeCTBOBaHME COTBOpeHHOe U BeuHoe. [IpoOnema mnokaszarenbctBa ObiTus bora. Cmop o
npupojie OOIMX MOHATUH — HOMHUHAIU3M U peanu3M. [lepexoq OT HEOMIaTOHMYECKUX
no3HaBarenbHbIX nporpamMm (H.Ky3anckuif) k rymanuctuueckum (@.Iletpapka), yrBepxaeHue
Hatypdunocodcekoit opuentauuu B 3HaHuM (H.Komepnuk, I'.I'amuneit). YTonum kak paHHue
¢dopmbl HeHayuHoro mnporHo3upoBaHus (T.Mop, T.Kamnanemna), «OTKpBITOCTB» HCTOPUHU
(H.Maxkkuasennn).

6. Pycckas ¢unocodus: hopmupoBaHre U OCHOBHBIE TTEPUOABI pa3BUTHA. Pycckast perurno3Has
¢dunocodus u ee ocHoBHble HanpasieHus (B.Conosbes, H.bepnses, H.denopos). [IpodbnemaTrka
pycckoit GuI0coPCKOi MBICIH.

Pycckas ¢uminocodpus B koHTeKcTe MUPOBOH (hrstocodckoit mpician. PopMUpoBaHUE U OCHOBHBIE
nepuoJibl  pa3BUTHS pycckod Quiocodpun. IIpocBeTuTenbckas MbIcab PoccMM M HONBITKA
¢dmrocopckoro ocozHaHus ee pa3BUTHA (pyccKasi ujesl, 3alaAHUKU U CIIaBIHO(UIIBI, TOYBEHHUKU
U eBpasuiilbl). Pycckas penurnosnas guiiocodust u ee ocHoBHble HampasieHus (B.Conosbes,
H.Bbepnses, K.JIeontseB, ®.JlocToeBckuii u apyrue). «dumocodus ectectBozHanus» B Poccun —



OCHOBHBIC HaIpaBJIeHUs (TIO3UTHBUCTCKUE, COITUOTIOTHYECKHEe, KocMucTckue). [Ipobiiema 3amana-
Bocroka-Poccun B Hayke u ¢Quiocoduu. IlpuemcrBeHHOCTH M caMoOBITHOCTH. [IpobGiema
nyxoBHOCTH. Jlmamor KynbTyp. [oOambHble TpoOJIEMBI COBpEMEHHOCTH H  Oymyiiee
YeJIOBEYECKON HIUBUWIM3ALUY.

7. CoBpemenHnas 3amanHas ¢unocodus. dPunocodpus mnozutuBuzma (O.Kont). IIpobGiema
HMCTOYHHKA IMO3HAHUS B aMnupuokputunusMe (3.Max, A. ABeHapuyc). Mppannonaiiuctiuaeckas
HaNpaBlIeHHOCTD (hunocopuun: DK3ucCTeHIHATU3M. «DUI0coPus KUIHI.

[TosutuBusm O.Konta u smmupuokputuiusMm (3.Max u P.ABeapuyc) — mpobiema merona u
UCTOYHMKAa mo3HaHus. [losuTuBHCTCKME Quiocodckue HampaBieHus: ¢Guiocopus HAYKH
(K.ITommep), moctnosutuBu3M (T.Kyn, U.JlakaTtoc). Dx3ucrennuanusm. [Ipodbnemarnka «beitus
u Bpemenn» M.Xaiinerrepa: ¢unocodus kak (yHIaMEeHTalbHAS OHTOJIOTHA, ObITHE M CYIIEE,
AK3UCTEHIUANBI. SI3bIK Kak oM ObiTusi. CBOOOAA M MOTpaHUYHAs CUTYalHs, TPAHCLUEHACHIUS U
sk3ucteHnus B ¢unocopun K.Scnepca. Cymnocte u cymectBoBanue B ¢unocopun XK.-
[1.Captpa. IlpobGnematuka wmeradusuyeckoro abcypaa B dk3ucreHnmamm3me A.Kawmio.
OdwmitocoderBoBanne ®. Humie kak koHer Metadu3uku. Pa3sMpinuieHus: 00 aHTUYHON TPaIUIUH:
JIBa Hayalla €BPONEHCKON KyIbTYpbl; MpoOJjeMa HUTHIN3MA: TEepeoleHKa IIEHHOCTEH, BEUHOE
BO3BpAILIEHHE, BOJIS K BIIACTH, cBepXxuenoBek. Hunmeancrso B Poceun.



AHHOTAUMH K pa004YnM NPorpaMMam JHCUMIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

DyHIaMeHTAJIbHbIE U NPUKJIAHbIE P00JeMbl (PU3UKH NEPEHOCA MTPOHUKAKOIIMX
U3JIyYeHUil B BellecTBe

Heab AMCHUNIMHBI:
- 03HAaKOMJICHHE CTYJICHTOB C OCHOBAaMH B3aMMOJCHCTBHSI HEUTPOHOB M (JOTOHOB C BEIICCTBOM;

- O3HAKOMJICHHUC CTYIACHTOB C TUIIAMH SAACPHBIX peaKuHﬁ, ceueHH i pacceiaHus, HCYIPYTUM
pacCCaHnuecm HeﬁTpOHOB, OQHCPICTHUYCCKHUM IIOPOTOM PCAKIHH, KOMIITOHOBCKHUM pPACCCAHUCM
q)OTOHOB, TSKCJIBIMU 3apsKCHHBIMH YaCTHLIAMU, NOHU3aIMOHHBIMHA IIOTEPAMU DHEPTHUHN O-HACTHUIL
H IIPOTOHOB, KOS(b(I)I/II_II/ICHTOM TOPMOXKCHUS BCIICCTBA.

3aga4yd AUCHUILINHBI:

- ¢opmupoBaHue 0a30BbIX 3HAHUI B 00JacTU (PU3UKKU MEPEHOCA MACChl U DHEPTUU HA OCHOBE
KMHETHYecKoro ypaBHeHus bosibiimana;

- 06yquHe CTYIIGHTOB OCHOBHBIM METOJaM H IIOAXOJaM, I/ICHOJIl)SyeMI)IM B KI/IHGTI/I‘IGCKOﬁ
TEOpUH, M3ydyeHHe O0a30BbIX MPHUHIIMIIOB KUHETUYECKOW TEOpPUH, OCHOBAHHOM HAa ypaBHEHUU
bonpimana;

- (hopMupoOBaHKE MOIXOI0B, OCHOBAHHBIX HA KOHEYHO-PA3HOCTHBIX alllPOKCUMAIIHSIX OlepaTropa
aJIBEKIIMHA KHHETUYECKOTO YPaBHEHHUS, PACHICIUICHUE KHHETUYECKOTO YPaBHEHHUSI IO (PU3UICSCKUM
nporeccam.

ITepeyenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YJaOLIHeCs JOJKHBI
3HATh:

- NPUHLUIBI U METOAbl (PU3UKMU IMEepeHOca MPOHMKAIOUIMX H3JIy4YeHHH Ha OCHOBE METOOB
KUHEeTH4Yecko Teopun bonbliMaHa, NOTy4eHHs] OCHOBHBIX (DU3MUYECKHUX XapaKTEPUCTHK,
buznueckue SBJICHMS, JEKallle B OCHOBE METOJIOB MEepeHOCa ra3oB MHU3IYYEHHUH B CIIOKHBIX
cpelax U KOMITO3HIMSX.

yMeTh:

- HCCICOOBATh HpOGHCMLI epeHOCa H3Hy‘leHHI>i Ha OCHOB€ OCHOBHBIX METOJAAaXx
HpOTHBOpaHHaHHOHHOﬁ 3alllUTHI.



BJaJ€Th:

- METOJaMH 3KCIIEPUMEHTAIBHOTO U KOMIBIOTEPHOTO MOACITUPOBaHUS (PU3UUECKHUX MPOIECCOB
NepeHoca MPOHUKAIOIINX U3TYyICHUH, METOIaMU Pa3padOTKH MPOOIEMHO-MOICTHPYIOIIHUX CPE].

Tembl u pa3iennbl Kypca:
1. B3anMoelicTBre raMMa-KBaHTOB C BEIIECTBOM.

JluHEeWHBIK M  MAacCOBBIH KOX(PQPUIIMEHTHl OCIAONCHHS, IapIHaIbHBIC COCTABJISIOINIHE.
DOTOIMEKTPUUECKOE MOTIIOMICHNE TaMMa-KBAaHTOB, COMTYTCTBYIOIIEE PEHTTEHOBCKOE M TOPMO3HOE
usnydeHusi. KomnToHoBCKoe paccessHue POTOHOB, U3MEHEHHE SHEPTUU U HAIIPABJICHUS IBHKCHUS
(amm3oTpomiust  paccesHus). Oddekr o0pa3oBaHHS MMap, IOPOTOBBI XapakTep CeueHUs,
AHHUTWISIIIUOHHOE raMMa-u3JIydeHre. 3aBUCMOCTh YKa3aHHBIX MPOIIECCOB OT dHEPTHH TamMMa-
KBAHTOB, 3apsiia sapa. [lomHenii kodhdUIMeHT ocnadaeHus! ISl IETKUX U TSDKEIBIX MaTepUAIOB.

2. B3aHMOHCﬁCTBHC 3aPsSPKCHHBIX 4aCTUI C BCIICCTBOM.

Tsokenple 3apspKEHHBIE YaCTHUIBI, MOHU3ALMOHHBIE NOTEPU JHEPIUU O-4acTHUIl U IIPOTOHOB,
KO3(QULMEHT TOPMOXKEHUS BEIEeCTBA, 3aBUCUMOCTb CpPEeIHEro npobdera oT CKOPOCTH U MaccChl
yacTul, KpuBas bparra, uarerpanbubiii U AudQepeHnnanbHbIil CrieKTphl TPoOeroB. JIEKTPOHEI.
PangnanyonHble 1 MOHU3AMOHHBIE IIOTEPHU SHEPTUH, 3aBUCUMOCTb UX OT CKOPOCTH 3JIEKTPOHOB U
XapaKTEepUCTHK  BEIIECTBA, OKCTPAIOJIMPOBAaHHAs ¥  MakCHUMajbHas JUIMHA mpodera.
[TpuOnm>KeHHbIE COOTHOIIEHUS Ul pacueTa npodera 3apsyKeHHBIX 4aCTHUIl B BEIIECTBE.

3. BzaumopeicTBre HEUTPOHOB C BEIIECTBOM.

[TostHOE M mapuuanbHBIE CEYEHHs B3aUMOJACHUCTBHS HEUTPOHOB C sJpaMM, 3aBUCUMOCTH OT
SHEPruM HEUTPOHOB M sipa-MUIIEHU. YIIPYroe paccessHue HEUTPOHOB, cOpOC SHEPruM U
VM3MEHEHHE HalpaBlieHUs IBWXKEHMs (aHuU30Tponusi paccesHus). Cpeasss jorapupmudeckas
NOTepsl PHEPTUU, OINpEAEICHUE YHUCIIa CTOJIKHOBEHUH NI 3aMEAJICHUS /10 33JaHHON SHEPTHUU.
Heynpyroe paccesitHue HEUTPOHOB, SJHEPTETUYECKUN ITOPOT PEAKIIMH, YTITIOBOE U SHEPTETHUECKOE
pacnpenesieHle pacCesHHbIX HEMTPOHOB, BTOPUYHOE raMMa-u3iydeHue. PaauannoHHbId 3aXBat
HEHTPOHOB U 3aXBaT HEUTPOHOB Oe3 00pa3oBaHMsI BTOPUUHOTO raMMa- U3JIy4EeHHUS.



AHHOTAUMH K pa004ynM NpPorpamMMam JUCHUIJIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

DOYHKIUMOHAIbHBIN aHAJIU3

Heab AMCHUNIMHBI:

- OCBOCHME CTyAEHTaMH (yHIAMEHTAJIBHBIX 3HAHUKW B 00JacTH (PYHKIMOHAIBHOTO aHAJM3a,
U3y4dEeHUE CIIOCOO0B pelIeHNs 3a1a4 MeTo1aMH (DyHKIIMOHAIBHOTO aHAIN3a.

3agauu AMCHUIINHBIL:

- (popmupoBanue 0a30BBIX 3HAHWHA B 00JAaCTH (PYHKIMOHAIBHOTO aHANIM3a KaK JUCIUIUINHBL,
UHTETpUpPYIOMIeH 00IIeMaTeMaTHYeCKyI0 MOArOTOBKY MPUKJIAJHBIX MaTeMaTHKOB U (DU3UKOB U
o0ecrieynBarOIell  TEXHOJIOTMYECKHE OCHOBBI  COBPEMEHHBIX  HMHHOBALIMOHHBIX  cdep
JIeSATEIbHOCTH;

- 00y4eHue CTYACHTOB IPUHIUIIaM IPUMEHEHHSI OCHOBHBIX MOHATUH ()YHKIIMOHATIBHOIO aHAJIN3A.
Ilepeyenb miIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)

B pe3ynbraTe 0CBOGHUS TUCHMITIIMHBI 00YYarOLIecs JOJKHBI

3HATh:

- MECTO U POJIb OOIIKX BOIIPOCOB HAYKH B HAYUHBIX UCCIIEIOBAHUSIX;

- COBpPEMEHHbIE MPoOIeMbl (HU3UKU, XUMUU, MATEMAaTUKUA U POJIb (PYHKIIMOHAIBHOTO aHAlIM3a B
HUX;

- TEOPETUYECKHE MOJeNU (PYHKIMOHAIHHOTO aHajdnu3a B MaTeMaTHKe W B (PyHIaMEHTAIbHBIX
Mpolieccax U sIBIICHUN B (PU3UKE U €€ MPUIIOKEHUSAX;

- IPUHLIMUIIBI CAMMETPHUH U 3aKOHBI COXPAHEHUS;
- HOBEHIIINE OTKPBITUS €CTECTBO3HAHUS;
- IOCTAaHOBKY Ipo6JieM (yHKIIMOHAJIBLHOTO aHAIN3a ;

- 0 B3aUMOCBA34IX U (I)yH,I[aMeHTaJ'ILHOM CANHCTBC CCTCCTBCHHBIX HAYK.

yMeTh:

- 3(1)(I)CKTI/IBHO HCTIOJIb30BATh Ha MPAKTUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU: TIOHATUA,
CYKACHUSA, YMO3AKITOYCHU S, 3aKOHBI;

- IPE/ICTaBUTh TAHOPaAMy YHUBEPCAIbHBIX METOJOB U 3aKOHOB COBPEMEHHOT'O €CTECTBO3HAHMS;



- paboTaTh Ha COBPEMEHHOM SKCIIEPUMEHTAIEHOM 000PYI0BaHUH;

- abCcTparupoBaThCs OT HECYIECTBEHHBIX BIUSHHUNA MPH MOJACIHPOBAHUYU PEANBHBIX (PU3NYECKUX
CUTyalui;

- INTAHUPOBATH OIITHUMAJIBHOC IIPOBCACHUE SKCIICPUMEHTA.

BJAJETh:

- IUTAaHUPOBAHHUEM, IIOCTAHOBKOW M OOpabOTKOW pe3ynbTaToB (PU3NYECKOr0 HSKCIEPUMEHTa
MeToIaMH (PYHKIIMOHAJIBHOTO aHAIH3a;

- HAY4YHOM KapTUHOWU MHpA;

- HaBBIKAMH CaMOCTOSITENILHOW pabOThl B JTaOOPATOPHH HA COBPEMEHHOM IKCIEPUMEHTAIHHOM
000pyI0BaHUMU.

TeMbI U pa3jeiibl Kypca:
1. MeTrpuuecknue 1 HOpMUPOBAHHBIE IPOCTPAHCTBA.

Merpuueckue mnpocrpancTBa. HopmupoBanHble U 0OaHaxoBbl IpocCTpaHCTBA. Teopema o
MOTIOJTHEHUH METPUYECKUX MpocTpaHcTB. CenapabeabHOCTb.

CBolicTBa MHOJHBIX MCTPHUUCCKUX IIPOCTPAHCTB. TeopeMa O BJIOKCHHBIX IIapax, T€opcma O
CXKHMAaromux 0T06pa)KeHI/I${X.

2. Cnextp omeparopa.

Teopema banaxa. OOpatumocTh omeparopa Oiu3koro k oOpatumomy. IlpencraBnenue
pe30sIbBEHTHl B Bue pspa. CnekrpanbHblii paguyc. CHEKTp U pe30JIbBEHTHOE MHOXKECTBO
orpaHudeHHoro omeparopa. CBoiicTBa crekTpa (OrpaHUYEHHOCTb, 3aMKHYTOCTb, HENYCTOTA).
HemnpepsIBHBINA, TOYEYHBIH, OCTATOYHBIM CIEKTPHI. Conpspkennblii - oneparop. CnekTp
COMpsKEHHOro omnepartopa. CBONMCTBAa CHEKTPAa CaMOCOIPSDKEHHOTO omneparopa. Keagparnunas
dopma camoconpskeHHOro onepatopa. CeKTpabHbIM paiyc caMOCONPsHKEHHOTO oIlepaTopa u
HOpMa CaMOCOMNpPsKEHHOro oneparopa. CHeKTpalbHBIM paguyC MHTErPAIBLHOIO OIEpAaTopa C
TPEYroJbHBIM SJIpOM. YHHTapHble omnepatopbl. CrekTp yHuTapHOro omnepatopa. IlomoOHble
onepaTopsl. CBsI3b CIIEKTPOB MOI0OHBIX onepatopoB. [Tonobusie onepatopsl B 12(Z) u L2(0,27).
YuutapHo-nogo0HsIe onepaTopsl B L2(R).

3. 'uip0epTOBBI MPOCTPAHCTBA.

TeopeMa 00 OpTOrOHAJIbHOM JOIIOJIHCHUHU. OpTOHOpMI/IPOBaHHLIe CUCTCMEI. HOJ’IHI)IC,
3aMKHYTBIC CUCTCMBI.

Teopema 0 cCyIIeCTBOBAaHUM OPTOHOPMHUPOBAHHOTO 0Oa3uca B cemapabelbHOM THIHLOEPTOBOM
npoctpancTBe. M3oMopdusm cenapabenbHBIX THIBOEPTOBBIX MPOCTPAHCTB. DKBUBAICHTHOCTH
moaenel llIpenunrepa u I'eitzenbepra.

4. KoMnakTHbIE MHOKECTBA B METPUUYECKUX MPOCTPAHCTBAX.

[IpeaxomMnakTHBIC U KOMITAKTHBIE MHOXeCTBa. Kputepuit Xaycnopda npe1KoMIakTHOCTH.



Teopema Apriena u npu3HaKy IPEIKOMIAKTHOCTH B PA3IMYHBIX MPOCTPAHCTBAX.

OKBUBaJEHTHOCTh HOPM B KOHEUHOMEPHOM IPOCTpaHCTBE. HEKOMIIAKTHOCTh €AMHUYHOIO LIapa
B OECKOHEYHOMEPHOM 0aHaXOBOM IPOCTPAHCTBE.

5. KomnakTtHbie onepaTopsl. Teopust @pearonabma.

Kommaktheie onepatopbl. Omepanuu Haja onepaTopaMy, HE HapyMIAroIIUe KOMITAKTHOCTb.
CBolicTBa KOMIAKTHBIX  ONEPATOpoB. KOMIIAaKTHOCTH  MHTErpajbHBIX  ONEPATOpPOB B
npoctpanctBax Cla,b] u Lp(a,b).

Teopema I'mnnpbepta-llIMuara o moaHOTE MHOXKECTBAa COOCTBEHHBIX BEKTOPOB KOMIIAKTHOIO
caMOCONPsKEHHOTo ornepatopa. [IpuMep TMHEHHOro HENPEPHIBHOTO ONEPaTOpa ¢ HE3aMKHYTHIM
obpazoM. 3aMKHYTOCTh OoOpa3a omepatopa I[-A, rae A - KOMHakTHBIA omepatop. Teopemsl
Openronbma. Teopema O CBSI3M KOMIIAKTHOCTH OIEPAaTOpa ¢ KOMIAKTHOCTBIO COIPSHKEHHOTO
omneparopa (B rijb0OEpPTOBOM ITPOCTPAHCTBE).

6. JIuneiinpie onepaTtopsl U GYHKIIMOHAIBI B HOPMHUPOBAHHBIX MTPOCTPAHCTBAX.

Jluneiinpie otoOpakenms. Hopma omeparopa. I[IpocTpaHCTBO JMHEHHBIX OrPaHHYCHHBIX
oneparopos. [ToaHoTa mpoctpanctBa B(X,Y), roe Y -- 6aHaxoBo.

7. HeorpaHu4yeHHBIE OIIEpaTOPHI.

[Tpumepsl HeorpaHUUYEHHBIX ornepatopoB. [loHsATHEe obmacTH onpenenenus oneparopa. Teopema
Xennunarepa-Termmuia. Oneparop rapMOHUYECKOTO ocimuiaTopa kak oneparop u3 HI(R) B H-
I(R). Ero criektp.

8. O6006mEHHBIE QYHKIIUU U IEUCTBUS C HUMH.

Oynkuuu u3 L1,loc(R) n ux npoussoausie mo Cobonery. [IponsBonnas 0600menHoN GyHKIAH,
YMHOXKEHHUE Ha IaJKy0 (YHKIHIO, 3aMeHa TiepeMeHHbIX. [IpocTpancTBa 0000IIEeHHBIX ()yHKITHIA
D'm S".

9. OcHoBHbI€ MOHATHS Teopun Mepbl. MHTerpan JleGera.

OcHOBHBIE MTOHATHS TEOPUU MEPBI: MOIYKOJIbIIO, KOJIBIIO, anredpa, c-aaredpa MHoxkecTB. Mepa,
CYeTHO-aJAuTHUBHAs mepa. M3mepumbie mo Jlebery mMHOXecTBa, uaMepumble QyHkimu. Mepa
JleGera--Ctuntbeca, JUCKpETHAS Mepa.

Konctpykuuss unrterpana Jlebera. OcHoBHble cBoiicTBa uHTerpana Jlebera. Teopembl o
npeaensHOM Iepexoe noj 3HakoM uHrerpana: b.JIesu, JleOera, ®daty. IlpoctpanctBa Lp(a,b).
Hepasenctso I'€nbuepa, HepaBeHCTBO MUHKOBCKOTO.

10. IIpeoGpazoBanue Dypnbe.

[TpeobpazoBanne @ypre B mpoctpanctse B L1(R) u ero cpoiictBa. [Ipeodpasosanue dypbe B
npoctpanctBax S u L2(R). Teopema [Tnanmepens. [IpeobpazoBanue @ypoe B S'.

11. CxogumocTy B HOpMUPOBaHHBIX IpocTpaHcTBax. Teopema banaxa [lteiinraysa.

Cnabo cxopmsmuecs: mocienoBarenbHocTH. [Ipumepsl. Teopema banaxa-lllTeitnrayza. Cna6o
OrpaHUYCHHBIC MHOXCCTBA.

Cnabast KOMIakTHOCTh. Teopema o cl1aboii KOMIAKTHOCTH €IMHUYHOTO Iapa B cenapadeIbHOM
THJILOCPTOBOM MPOCTpaHCTBE. [IpuMep TOCIeI0BaTEIbHOCTA DIIEMEHTOB CIUHHYHOU CQEpHI,
c1abo CXOJIAIICHCS K HYIIO.



12. Teopema Xana-banaxa u cieacTBUs U3 HEE.

ComnpsioxeHHble mpocTpaHcTBa. Teopema Xana-banaxa o mpoomKeHUH JIMHEMHOTO (DyHKIIMOHATIA.

CnenctBust u3 Teopembl XaHa-banaxa. M30MeTpUUHOCTH BJIOKEHUS MPOCTPAHCTBA BO BTOPOE
comnpsixeHHoe. PedekcuBabie mpoctpancTBa. ConpsxkeHHoe mpocTpaHcTBo K C (a,b).

OO0t BU TMHEHHOTO HEMPEPBIBHOTO (PyHKITMOHAA B mpocTpancTBax Lp(a,b) u lp, mpu 1< p<oo.

Hzomopdu3m runbbeproBa MPOCTPAHCTBA CBOEMY compspkeHHOMY. OOImMii BUJ JTHMHEHHOTO
¢dbyHKIMOHaIa B THIHOEPTOBOM MPOCTPAHCTBE.



AHHOTAUMH K pad04YnM NPOrpaMMam AMCUMUIIMH.
Hanpagsaenue: 03.03.01 IIpukiaagabie MaTeMaTHKA U (U3HKA

HanpagJjiennoctb: CynepKkoMIbIOTEPHOE MOIeJIMPOBAHHE AIEPHBIX MPOLECCOB U
TEXHOJOIrui

IKOHOMHUKA

Heab AMCHUNIMHBI:

- OBJIaJICHHE TEOPETHUYECKUMHU OCHOBAMH M IPUOOPETEHHUE MPAKTHUECKUX HABBIKOB IPU U3YyYEHUHU
¢opM (QYHKIIMOHUPOBAHUS PBHIHOYHBIX CTPYKTYP U MEXAHU3MOB B3aWMOJEUCTBUS CYyOBEKTOB
HKOHOMMUYECKON AEATENBHOCTU OOILECTBA.

3agauyu AMCHMILINHBI:
- U3y4eHHUE PHIHOYHOTO XO3HUCTBA U PUHIIUIIOB €T0 ()YHKIIMOHUPOBAHUS;

- H3YYUYCHUC OPraHUu3alMOHHO-IIPABOBBIX (I)OpM npez[npmm/lﬁ H HOPMATHUBHLIX AaKTOB,
PCriIaMCHTHUPYIOIUX UX NCATCIbHOCTD,

- U3y4YEHHE MPEANPUATHUS KaK CyObEKTa PHIHOYHOTO XO35HCTBA;

- H3YUCHHUC BHYTpCHHeﬁ W BHEIIHEH Cpeabl NpCAIlpuiATUd, €ro KOHKprHTOCHOCO6HOCTI/I,
opr aHU3alIMOHHOM CTPYKTYPbI U MCXaHH3Ma YIIPABJICHUA,

- UI3YUCHHUC COCTaBa OCHOBHLIX CPEACTB, MATCPUAIIBHBIX PECYPCOB, IIEPCOHAJIA TPCAIIPUATHA;
- paCCMOTPEHUC BOIIPOCOB CTPATCTUICCKOI'0, TCKYIIETO U ONCPAaTUBHOI'O INIAHWUPOBAHMA

- U3YUYCHHC (I)OpMI/IpOBaHI/IH 3aTpaT Ha MIPOU3BOACTBO IPOAYKIIHUH, pa60T, yCiayr, OCHOB
LIGHOO6pa3OBaHI/I$I U UX OIITUMM3AllNU,

- UI3YUCHUC I/IHHOBaHI/IOHHOfI n HHBGCTHHHOHHOﬁ ACATCIIBHOCTH NPCANIPUATHA,
- UI3YUCHUC MCTOAWKU aHAJIN3a U YIIPABJICHUA PUCKAMH Ha MMPCATIPUATUHA,

- OBJIaACHHUC CTYACHTaAMU CHCTEMOM TCOPCTUICCKUX 3HaHUM H MPaKTUYCCKUX HABBIKOB IIO
HCIOJIb30BAHNUIO HHCTPYMCHTOB MOACIIMPOBAHUA IJIA BBI60pa OINITUMAJIbHOT'O PCUHICHUA.

ITepevenb niIaHMpyeMbIX pe3yJIbTATOB 00yUeHHs M0 JUCHUILINHE (MOAYJIIO)
B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYatOIIHecs JOKHBI

3HATh:

- OpraHU3alMOHHbIE OCHOBBI IPEINPUITHS U €r0 CHelMATU3aLIIO;

- pallMOHaJIbHOE UCIIOJIb30BAaHUE PECYPCOB;

- 3aKOHOJATENIbHO 3aKPEIJIEHHbIE TUITbl OpPraHU3aI[MOHHO-TIPABOBBIX (HOpPM;



- (hakTOpHI BHYTPEHHEH M BHEITHEHN CPEJIbI MPETPUATHS,

- CTPYKTYPY IIEHOOOpa30BaHUS MPEIIPUSITHUS;

- 0COOEHHOCTH BHEAPEHUS CUCTEMbI cOaTaHCUPOBAHHBIX ITOKA3aTeleii Ha MPeIPUITHH;
- OCHOBHBIC CTaAWU KU3HCHHOI'O IIMKJIa TOBApa,

- 0COOGHHOCTHM OLIEHKM BHYTPEHHEM M BHEIIHEW cpeibl OpraHu3alud MpH MOMOIIM TaKuX
nactpyMenToB kak SWOT u PEST ananus;

- 0COOEHHOCTH BHCOPCHUA HHHOBaHHﬁ;

- BUJIbI CTPATETU KOMIIAHUM.

yMeTb:
- aHAJIM3UPOBATh OPTaHU3ALIMOHHYIO JI€ATEIbHOCTh IPEANPUITUN U €r0 MOApPa3/ICICHUI;

- POBOJIMTH CPABHUTEIIBHYIO OLEHKY Pa3IMYHBIX HHBECTUIIUMOHHBIX MIPOCKTOB U OMPEACIISATh X
3 PEKTUBHOCTD;

- pa3pabaThIBaTh NEPCIEKTUBHBIC, TEKYIIINE U ONEPATUBHbIC TIJIaHbI;

- OIPEIENATh pa3Mephbl TPYIOBBIX KOJIEKTUBOB;

- IaBaTh 9KOHOMHUYECKYIO OLIEHKY OM3HEC-TIPOIIECCOB HA MIPEANPHUATHH,
- OIICHUBATh KOHKYPEHTOCIIOCOOHOCTh TIPEIITPHUSITHS ITPH ITOMOIIIH:

1. Marpuusl-BCG;

2. Marpunsi-General Electric/McKinsey & Co;

3. OnepanmoHHOTO METO/1a OIIEHKH;

- 000CHOBaHHO BBI6I/IpaTI:> METOJ CUCTCMHOI'0 aHAJIM3a IIPU IOCTPOCHHU U MPOCKTUPOBAHUU
CTPYKTYPbI OpraHU3alunuu;

- oboraiaTh NepeoBOM OIBIT U BHEAPSTH €0 B IPOU3BOJICTBO.

BJAJ€Th:
- HaBbIKaMH OpFaHI/BaTOpCKOﬁ u YHpaBHCHqCCKOﬁ ACATCIIBHOCTH,

- TOYHBIM TPE/ICTaBIEHUEM O B3aMMOOOYCIIOBIEHHOCTH BCEX CTOPOH IPOM3BOJCTBA TEXHUKH,
UHPOPMALIMU U OpraHU3alUHY;

- IHCTPYMEHTaMU OLICHKH BHYTPEHHEN U BHEIIHEH Cpe/ibl KOMITAHHH.

TeMbl u pa3jaesibl Kypca:

1. Opranu3zanus,ee BHyTPEHHsS U BHELIHSA CpeJia.



Beenenue: TenaeHnuu pa3BuTus OuszHeca B coBpeMeHHON 3koHOomuKe (0,5 ak.u.). Ilonstue
npeanpusTus (opranuzaiyn). OCHOBBI OpraHu3auy. Tyl opranuzanuu, GopMbl perucTparyy.
CBo0OoHbIe 3K0OHOMUYeckHe 30HbI. OdmopHsbri 6uzHec (0,5 ak.d.). MuccHst ¥ 11eNb AeITeTbHOCTH
opranuzauu (npeanpusatus). lloHATue BHYTpeHHEH Cpelapl OpraHu3auuy (IPEeaIpUsITHS).
KiroueBbie (hakTopsl BHyTpeHHEH cpelibl (IPOU3BOJACTBO, MEPCOHAN, OpPraHU3alUs YIPABICHUS,
MapKEeTHHI, KyJbTypa W UMUK Hpennpusatus). [loHstue BHemHEN cpeapl OpraHU3aluu
(mpenmpusatus). KiroueBbie (akTopsl BHEIIHEH cpebl (IIOCTABIIUKU PECYPCOB, MOTpEOUTENH,
KOHKYPEHTBI, TpPYAOBBIE pECYpPChl, IOJUTHUYECKHE, HKOHOMUYECKUE, COLMAIBHBIE U
TexHosioruueckue ¢akropsl). CTEHKXOoIAepsl NPEANPHUATHS, UX HHTEpechl W Ienu. V3ydeHue
MHCTPYMEHTOB OLIEHKHU BHYTPEHHEW M BHEIIHEN cpenbl npeanpustus (opranuzanun) (1,5 ak.4.).
Pemienne cutyanuonnoit 3amaum (keiica)(l ak.u.). BpimosiHeHHE TECTOBBIX U MPAKTHUYECKUX
3amanuii o Tematuke Jeknuu (0,5 ak.d.). 3aganue Juisi CaMOCTOSATEILHOM paboTHI.

2. Opranu3anus OU3HEC-POLECCOB U POPMHUPOBAHUE CTPATETUU TPEATIPHUSTHSA.

busHec-niponiecchl mpeanpusTas (OpraHu3anuu). [IpUHIMIBI TOCTPOEHHs] KapThl OW3Hec-
IPOIECCOB NPEANPUATHSI. PEHHXHHUPHHT OHM3HEC-TIPOIIECCOB: CYIIHOCTb, IICJIH, MPHHIIUIIBI,
MeTobl. DaKTOpbl, HHCTPYMEHTBI, CTPYKTypa W dTalbl npolecca penrmxuaupuara (1,5 ak.4.).
Crpaterusi IesTENbHOCTH TPENNpUsTUs (OpraHu3anuu). THUIBI CTpaTerwii, OCHOBHbIE YPOBHU
pa3paboTku crpateruu. DakToOpbl, ONPEAETSIONINEe BBHIOOP CTpaTEernMy NPEANPUSTUS. Tarbl
pa3paboTku ctpateruu (1 ax.d.). Pemenue cutyannonHoii 3agauun (kefica) (1 ak.4.). Beimonnenue
TECTOBBIX U TMPAKTUYECKHX 3aJaHuid mo Tematuke nekuuu (0,5 ak.u.). 3amanue s
CaMOCTOSITEIILHOM PaOOTHI.

3. OpFaHI/ISaHI/IH YIIpaBJICHHUS U IIJIAHUPOBAHUA Ha MIPEANIPUATHH.

VYnpasieHne npeAnpusATHeM (OpraHM3anyeil): OpraHMW3allMOHHAs CTPYKTypa M MEXaHU3M
yIIpaBJICHUs, yIIpaBiIeH4YecKue Kaaphl. [IpuHIUIB! 1 GOPMBI yIIpaBiIeHUs PEATIPUSITHEM Ha BCEX
ypoBHsix (1 ak.u.). [lmaHumpoBaHWe Ha TPEANIPUATHHU: BHUIBI IJIAHUPOBAHUS (CTPATETHUECKOE,
TEKYIIee, OTEPAaTUBHOE), LIETH, PUHIIUITEI U METO/BI. DTalbl CTPATETHYECKOTO TUTAHUPOBAHUSL.
WMHCTpYMEHTBI CTpaTeruyeckoro ruiaHupoBaHus. llokazarenn 3(deKTHBHOCTH AESATETBHOCTH
npennpustus (opranuzauuu) (1,5 ax.4.). Pemenue cutyanmonHo 3amaum (keiica) (1 ak.u.).
BrinonHeHne TECTOBBIX U MPAKTUYECKUX 3aaHui 1Mo TeMatuke jekiuu (0,5 ak.4.). 3amanue s
CaMOCTOSITENIbHOM pabOTHI.

4. I/IHHOBaIII/IOHHaSI U MHBCCTULOHUOHHAA ACATCIIBHOCTh MPCAIPUATHUA.

MHBecTUIIMOHHAS 1eATeNbHOCTh NpeAnpuaTus. Llean nHBeCTULIMOHHON JesITeTbHOCTH, OOBEKTHI.
Metoauka pa3paOOTKM HMHBECTHUIIMOHHOIO MpOeKTa, ero peanusamnus. [lokazaTenu OLEHKH
MHBECTUIMOHHBIX ITPOEKTOB: CPOK OKYIAEMOCTH, YUCTasl TEKylasi CTOUMOCTh JJOXO/I0B, CTaBKa
JOXOJHOCTH TPOEKTa, MOAU(UIIMPOBaHHAs CTaBKa JOXOAHOCTH IMPOEKTa, BHYTPEHHsSI CTaBKa
JNOXOJHOCTH TmpoekTa. OneHka >(QQPEeKTUBHOCTH MHBECTHLIMOHHOTO mpoekTa (1 ak.4.).
WHHOBaIMoOHHAas 1eSTeNbHOCTh NpeanpusTus (opranuzanun). [Tonarue nHHoBanuu. BeHuypHble
¢donabl. MHHOBALIMOHHOE NpPEANpPUHUMATENbCTBO. KoMMepuuanuzanus HaydHO-TEXHHUYECKUX
pazpaboTok. TpaHcdep TEXHOJIOTHA, CO3JaHNe MaJIbIX HHHOBAIlMOHHBIX KoMmmaHuii (1 ak.d.).



Penok IPO: kmaccudukanus (PPO, SPO), nenu, stansl. [Tpuamun nposenenust [IPO(0,5 ax.4.).
Pemienne cutyannonnoi 3amaum (keiica) (1 ax.4.). BeImojiHeHHE TECTOBBIX U MPAKTUUYECKUX
3aganuii o Temaruke gekuuu (0,5 ak.4.). 3aganue a1 caMOCTOSITEIbHON paboTHI.

5. IIpou3BOCTBO HA MPEANPUATUH.

ITponykroBas nuHelka npeanpusaTus (opraHuzanuu). IIoHATHE )KU3HEHHOTO LMKIIA MPOAYKTA,
MOHATHE U KJIIOUEBBIE MIOKA3ATENIN KaueCcTBa MPOAYKIIMU. KOHKYpEeHTOCTIOCOOHOCTh MPOAYKIIUH U
ee oreHka. KOHKYypeHTOCIOCOOHOCTh MpennpusTHs (OpraHu3alui) Ha pbiHKE. llemouka
cTouMocTH (ueHHoctH) npenupusitus (1 ax.u.). [IpousBoacCTBEHHBIE peCypChl HMPENNPHUSATHS:
OCHOBHBIE CpEJICTBA U MaTepUAIbHBIE PECYpPCHl MPEANPUATHS, 0O0OPOTHBIE CPENCTBA, TPYAOBBIC
pecypcel. MeToabl OLEHKH J(PQPEKTHBHOCTH IPOU3BOACTBEHHBIX PECYPCOB MPEANPHUATHS
(opranmzanuun) (0,5 ak.y.). OpraHuzanusi NPOU3BOJACTBA: IPOU3BOJCTBEHHBINH MpolLECC U
OPUHLIMIIBL €r0 OpraHu3auuu. Tumbl, ¢GOpMbI U METOJbl OpPraHU3alMH IMPOU3BOJCTBA.
[Tpon3BOACTBEHHBI LUK M €ro 3koHomH4Yeckas (yHkuus. [Ipous3BoJCTBEHHas CTPyKTypa
npennpusatus (opranuszanun) (1 ak.4.). Pemenue cutyannonHod 3amaum (keiica) (1 ak.d.).
BrinonHeHne TeCTOBBIX U MPAKTUYECKUX 3aJaHuil o TeMaTtuke jekiuu (0,5 ak.4.). 3aganue s
CaMOCTOSITENIbHOM pabOTHI.

6. Cucrema cOamaHCUPOBaHHBIX MMOKa3aTeNel MpeaIpUITUs.

Cucrema cbOanancupoBannbix nokaszareneit (CCII). Lenu u 3amaun BHeapenus CCII. Drtambl
pazpabotku CCIIL, crpyktypa CCII. Cs3b CCII u crpareruu npeanpusatus. OCHOBBI TEXHOJIOTUU
CCII. Metononoruss peanuszanuu CCII. Ilonstue crpaTernyeckoil KapTbl NPEANPUATHS.
KiroueBbie moxazatenu s¢dexkruBnoctn KPI(2 ak.u.). Ynpaenenue nepconairom. Motuamus
NepcoHaa: MPUHIMUIIBI U MeToasl ynpasieHus (0,5 ax.u.). Pemenue cuTyaniioHHOW 3ana4yu
(xeiica) (1 ax.4.). BeinmoigHeHHe TECTOBBIX M MPAKTUYECKUX 3alaHuil 1o Temaruke yekuuu (0,5
ak.4.). 3aJjaHue i CaMOCTOSITEIbHON paboTHI.

7. YHpaBHCHI/Ie pUCKaMU U BEACHUC MCKIAYHAPOIHOT'O OusHeca.

VYnpaBieHne pucKaMu JEATENbHOCTH TPEANPHITUs (OpraHu3anuu). PHCK-MEHEeHKMEHT: ey,
¢ynkuuu, Gaxtopsl. [ToHsTHe, BUABI pucKoB. KapTa pUCKOB: MPUHIUITEI aHAIN3a U TIOCTPOCHUSI.
Metonel 1M cuctema ympaBieHHs puckamu (2 ak.4.). Benenue mexayHaponHoro OusHeca.
KpocckynpTypHBIII ~ MEHEIKMEHT:  KOHIENTyaJlbHbIE  OCHOBBL. ~ Mopaenb  yrpaBlIeHUsS
OpEANpUsATHEM B KPOCCKYIbTYPHOH cpene. IIpakTuku KpoccKynbTypHOro B3aumojeictaus (1
ak.4.). Pemenue curyannonHoil 3amaun (keiica) (2 ak.4.). BbIMoIHEHHWE TECTOBBIX U
NPaKTUYECKUX 3aJJaHUi 10 TeMaTuke Jekiuu (1 ak.d.). 3ajgaHue s caMoCTOATENbHON paboOTHI.

8. OUHAHCOBO-XO03MCTBEHHAS JEATEIBHOCTD MPEATPUATHS.

DUHAHCOBO-XO03HCTBEHHAs EATEIbHOCTh Npeanpuatusi. OUHaHCOBBIE PECYpChl NMPEATIPUATHUS
(opranuzanumn): coOCTBeHHbIE U 3aeMHble. Kitaccudukanus 10X0/10B U pacxoa0B MPEANPUATHS.
Cebecroumocts  mponykuuu. Ilpubbulh  mpennmpuaTusi:  CyHIHOCTb, (DYHKIUH,  BHJIBL,
pacnpenenenue. lLleHooOpazoBaHue: I1enH, OHpPEAETIEHUE CIPOCAa, OLEHKA H3JAEPKEK



MPOM3BOJICTBA, aHAJIM3 II€H KOHKYPEHTOB, BHIOOp MeToza IeHooOpazoBanus (1 ak.d.). OueHka
3P PEKTUBHOCTH XO3SIMCTBEHHON JEATENBHOCTH mpennpusrus. Beipabotka. TpynoeMkocTs,
donmoornava, GoHI0EMKOCTh, (HOHIOBOOPYNKEHHOCTh, 000PAYNBAEMOCTh OOOPOTHBIX CPEJICTB,
MaTepHaIOeMKOCTh, MaTepuallooTAa4a. PeHTabenbHOCTh MPOU3BOACTBA, MPOJAAXK, UMYIIECTBA,
coOcTBeHHOro Kanurtaia. Kputepuu ¢uHaHcoBoro coctrosHus npeanpustus. llokazarenu
(MHAHCOBOTO COCTOSHUSI TPENNPUATHS: TIOKa3aTeNd IJIaTeXeCIOCOOHOCTH, (UHAHCOBOU
YCTOMYMBOCTH, JIEJIOBOM aKTUBHOCTH, peHTa0enbHOCTU. PacueT u ananu3 nokasareneii (1,5 ak.4.).
Pemienne cutyanuronnoi 3amaum (keiica) (1 ax.4.). BeimojHeHHE TECTOBBIX M MPAKTUYECKHUX
3agaHuii o Temaruke gekuuu (0,5 ak.4.). 3aganue st caMOCTOSTEIbHON pabOTHI.



