degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JUCHHUIIMHE: JrHaMu4eckue CUCTEMBI
10 HAMPABJIECHUIO: [Ipuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: KocMmuueckue TexHOIOTrUU

dusTex-ukona A3pokocMuueckux TexHomoruit
kadempa MaTeMaTHueCKOT0 MOICTUPOBAHUS U MPUKIIATHOW MAaTEeMAaTUKH

Kypc: 1
KBAJM(PUKAIMA: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON ATTECTAIMH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIi 3a4eT

2 (BeceHHMI) - DK3aMeH

AynutopHbIx yacos: 90 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 60 gac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 60 gac.
[ToaroroBka k sk3ameny: 30 yac.
Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy coctaBuiIu:

C.I1. Tpodumos, kau. Gus.-Mar. HaAyK, ACCUCTECHT
M.T. lllupo6oKOB, acCUCTEHT

ITporpamma oGcCysxeHa Ha 3aceJaHnH Kadepbl MaTEMaTH4eCKOro MOACTMPOBAHUS U ITPUKIIATHON MaTeMaTHKH
14.05.2022



AHHOTANMA
Llenpro m3yueHus Kypca "JlMHaAMHYECKHE CHCTEMBI" SBISCTCS W3yYCHHE TEOPHU ITUHAMUYECKUX CHCTEM,
3aJjaBacMbIX OOBIKHOBEHHBIMH JAu(QepeHInaIbHBIMU yPaBHEHUSIMA HA MHOTOOOPAa3HsIX, U3yUeHHE CIIOCOO0B
NPUMEHEHHSI STHX MMOHATHI U Pe3yJIbTaTOB TEOPHH B IPAKTHIECKON pabOTe 10 HAXOXKICHHIO U HCCIICAOBAHUIO
JBWKCHUI MEXaHUYECKHX CHCTEM, ONMCBHIBAEMBIX TU(PepeHIINaTIbHBIMA YPaBHEHHSIMU.

1. lean u 3apa4un

Heap AucHUNIHHBI
- OCBOCHHE CTYIACHTAMH OCHOBHBIX IOHSTHH M METOIOB B OJHOH M3 (yHIAMEHTAIBHBIX O0JacTei
COBPEMEHHOW MaTeMaTHKH — TEOPHH JWHAMHYECKHX CHCTEM, 33/1aBacéMbIX OOBIKHOBEHHBIMHU
T QepeHIanbHbIMU  YPAaBHEHUSIMH Ha MHOTOOOpa3Hsix, HM3yYeHHE CIOCOO0O0B MPUMEHEHHS OSTHX
TIOHSITHI U PE3yJIBTaTOB TEOPUU B MPAKTHUYECKOM paboTe 10 HAXOXKACHUIO M HCCIICIOBAHUIO JIBHKCHUMH
MEXaHHYECKUX CHCTEM, OITUCHIBAeMBIX TH((GEepeHIIMATBHBIMUA YPAaBHEHUSIMHU.

3agaum AUCHUILUIMHBI

- (dopmupoBaHrne 0a30BbIX 3HAHWKA B O0ONACTH TaKUX PAa3/IeIOB MareMaTWKU, KakK TOMOJIOTHS
MHOT000pa3Hii, Ka4YeCTBEHHbIC  ACHMITTOTHYCCKHIE METOIbI ncciienoBanus pemenuit O1Y;

- 0o0y4yeHHe CTy/IEHTOB BO3MOKHOCTSIM IPUMEHEHHs KOHIETITYaJIbHOTO U METOAMYECKOTO armnaparoB
COBPEMEHHOW TEOpHH UIS aHAJIN3a W WHTEPIPETAlH JTAaHHBIX, TTOJy4aeMbIX JAPYTHMH, B YaCTHOCTH
YHUCJIEHHbIMHU MeTonamu pemrenus O/1Y;

- ¢dopmupoBanue Oonee OONIMX ¥ PAIMOHAJIBHBIX TOAXOJOB K BBIIIOJIHCHHUIO CTYICHTAMH
UCCIIeIOBAaHUN B O0JACTH aHaJIM3a M YHPABICHHS [BI)KEHHSIMH KOCMHUYECKHMX OOBEKTOB B PaMKax
BBIITYCKHBIX pa0OT Ha CTENEHb MarkucTpa.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO HA (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4eCKOW OOJACTH CBOEH MpodeCcCHOHATEHON

[IK-1 CnocoGeH craBuTh, (hopMann3oBeIBaTh 1 |ACATCIBHOCTH

pemarh 3aj1a4u, B ToM uncie pa3padareiBath 1 [[IK-1.2  CriocoOeH  BBIIBUTATh  TUIOTE3bI, CTPOHTH
HCCJIEA0BATh MaTeMaTHYECKUE MOJIEIH MaTeMaTHYecKue MOAEIH ISl ONUCAHUA H3y4aeMBIX
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |BJIEHUH M MPOIIECCOB, OLIEHNBATh KAY€CTBO pa3paboTaHHOMN
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOy4YaTh |MOJEIN

HOBBIC HAYTHBIC PE3YJIbTAThI [IK-1.3 CrnocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHbBIE METOJIbl UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE

pe3yabTaThl
IMK-2 CriocobeH caMOCTOsTENTFHO WK B [MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
KadecTBe 4JieHa (PyKOBOAUTEIS) MaJIOTO HCCJICAOBAHUS CaMOCTOSITEIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTHBA OPraHU30BbIBATh U MPOBOIANTH KOJIJIEKTUBA

HAaY4YHBIC UCCIICAOBAHUA U UX anp06auI/Ho

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI
3HaTh:

- MECTO H POJib OOIIMX BOIIPOCOB HAYKH B HAYYHBIX UCCIIEOBAHUSIX;

- COBPEMEHHBIE MMPOOIEMbI MATEMATHKHA U MEXaHUKH,

- METOAMYECKUH amnmapar aHaIUTHYECKOW MEXaHWKH M CIOCOOBI €ro MPHIOKEHHS K peajbHBIM

00BEKTAM;

- TIPUHIMITBI CAMMETPUHU U 3aKOHBI COXPAHEHNUS;

- HOBEWILNE OTKPBITUSI €CTECTBO3HAHMUS;

- 0 B3aUMOCBS35X U QYHIAaMEHTAIBHOM EJMHCTBE €CTECTBEHHBIX HaYK.
YMETh:




- 3((EeKTUBHO HCIIOIB30BaTh HA MIPAKTUKE TEOPETUUECKHE KOMIOHEHThI HAYKU: MOHATHS, CYKACHHS,
YMO3aKJIIOUYEHNs, 3aKOHBI;
- IpeACTaBUTH IAaHOPaMy YHHUBEPCAJIbHBIX METOJOB U 3aKOHOB COBPEMEHHOI'O €CTECTBO3HAHUS;
- abcTparupoBarbCs OT HECYIIECTBEHHBIX BIMSHUN IPU MOJECIMPOBAHMH PEaIbHBIX (PU3MUECKUX
CUTyaLUil.
BJIaJIETh:
- Hay4YHOM KapTHHOH Mupa;
- MareMaTH4eCcKUM MOJEJIMPOBaHUEM (PU3NIECKUX 3ajad.

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTs Camocr.
pabora
1 Tomonornueckoe BBEACHUE B TEOPHUIO 6 6 5
HETIPEPBIBHBIX JUHAMHYECKHX CHCTEM
) OcHoBHbIE HOHATHSA TeopHun 4 4 5
HENPEPHIBHBIX TUHAMHYECKUX CUCTEM
3 [IpenenbHple  MHOXECTBa  JIBHXKCHHUUN 6 6 5
JMHAMHYECKHX CHCTEM
4 Hebnyxnatomniue u Oy marorue 6 6 5
MHOXECTBa JMHAMHUYECKHX CHCTEM
JluneiiHple cHCTEMBI C HOCTOSHHBIMHU
5 ko3 pUITMEeHTaMH, KaK HHTErPUPYEMbIX 4 4 5
CHCTEM
6 ITousiTue 00 9KBUBAJICHTHOCTH 4 4 5
JUHAMAYECKUX CUCTEM
Tononoruueckoe CTpOCHUE
7 JUHAMHYECKHX CHCTEM B OKPECTHOCTH 6
HENOABMKHOW TOUKH
[pocreitmme ciyvan 100aEHOM
8 SKBUBAJICHTHOCTH JAHAMHUYECKHUX 4 5
CHCTEM
9 [TocranoBku 3ama4 Teopun Oudypraunit 4 5
10  |budypkaunu nonoxxeHuil paBHOBECHUS 6 10
11 budypkanumn nepuonniueckux ABMKEHUN 6 5
12 Henokanbueie Oudypkaunm B cucreMax 4 5
Ha IUIOCKOCTH
Nroro yacos 30 60 60
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennwii)

1. Tonomoruueckoe BBCIACHUC B TCOPUIO HECIIPEPBIBHBIX TUHAMUYCCKUX CUCTEM




OCHOBHEBIE TOITOJIOTHYECKHUE TTOHSTHS

MHoxecTBa U 0TOOpakeHusl. BBejeHne TOMOIOrMM B MHOXECTBO. TOMONIOrnyecKkue NpoCTpaHCTBA.
OTKpbITBIE M 3aMKHYTble MHOXecTBa. OKpECTHOCTb, BHYTPEHHOCTb, IPaHMIA, 3aMbIKaHUE
MHOXeCTBa. KOMITaKTHOCTB.

OTto0pakeHus1, roMeOMOP(PHU3MBI
HemnpepsiBubie oToOpaxenus. [ome-mophusmbl. Tormonorndeckas 5KBUBaJICHTHOCTh IPOCTPAHCTB.

MHoroo6pazus

Onpenenenne MHOTOOOpa3usi. PasmepHocTs. [Ipumepsl MHOroOOpasuii. JIokanbHbIE KapThl U aTiiac
MHorooOpasus. OyHKIMM 3aMeHbl TlepeMeHHbIX. [Taakue MHorooopasusi. CBA3HBIE MHOT000pasus.
Knaccuduxkanus no pasmepaocti. OaHOMEpHBIE MHOTOOOpa3HsI.

0030p mpocTelmux BUJ0B MHOTOOOpa3Hid

CBs3HBIE IBYMEpHblE MHOrooOpasus. KoMmakTHble IByMepHBIE MHOTr000pasusi, OpUEHTHPYEMbIE U
HEOpHEeHTUpyeMble MHOrooOpasus. Ilpumepsl MHOrooOpasuii BBICIIMX pPa3MEpPHOCTEH: cQepsl,
MWIMHAPKLL, TOpbl. [IpsiMble Tpou3BeAeHUsT MHOrooOpazmit. [IpoekTHBHOE TMPOCTPAHCTBO U
HEKOTOPBIE €T0 CBOMCTBA.

KacarensHoe paccioeHre 1 BEKTOpHBIE TI0JIsE HA MHOT000pa3uu

I'maakue Muoroo6paszus. duddeomopdusmsbl. KacarenbHbili BEKTOp U KacaTrelnbHOE MPOCTPAHCTBO B
Touke MHOTOOOpasus. KacarenpHoe paccioenne MHOrooOpasus. BekropHoe mose Ha MHOT0OOpa3un
Kak 0000meHne cructeMbl AuddepeHInaIbHbIX ypPaBHEHHH.

2. OCHOBHEIE TTOHSTHUS TCOPUHN HCIPEPBIBHBIX JTUHAMUYCCKUX CUCTEM

JluHaMuyeckas CUCTeMa, KaK OJHOMapaMeTphuecKas TIpylna [IpeoOpa3oBaHUN NPOCTPAHCTBA
cocrosgHui. HenpepbIBHBIE JUHAMUYECKUE CUCTEMBI (IIOTOKH), OIIPEesieMble BEKTOPHBIMU TOJIIMU
Ha MHorooOpasusx. Oneparop motoka. Omeparop casura mno TpaekropusiM. OCHOBHBIE CBOWMCTBA
Tpaektopuii. lIpocreillie OUHAMHYECKHE CUCTEMBI: IIOKOW, IIPOCTOW CHBHUI, IOBOPOT,
runepbonuueckuit moBopoT. Tononoruueckas kiaccupuKanusl TPACKTOPUNA JUHAMUYECKUX CHUCTEM.
HenoasukHele TOUKH, 3aMKHYThIE TPAEKTOPUH (LIMKJIBI), HE3aMKHYThIE TpaekTopuu. Ilepuonuueckue
JBUKCHHSL.

WHBapuaHTHBIE MHOXECTBA TMHAMHYECKUX CUCTEM.

I/IHBapI/IaHTHBIe MHOXXCCTBA JNMHaAMHUYCCKHUX CHCTCM. OcCHOBHEBIE CBOICTBA. 3aMKHYTI>Ie
HWHBAPUAHTHBIC MHOKECTBA. OFpaHI/I‘IeHI/Ie JMHAMHUYE€CKOM CUCTEMBI Ha HWHBAPUAHTHOC MHOXECTBO.

3. IIpenenbHble MHOXKECTBA ABM)KCHUN JTUHAMHYECKUX CHCTEM

OCHOBHEIE CBOICTBA

HpeILeJ'ILHLIe TOYKHU U IIPCACIbHBIC MHOKCCTBA I[BI/I)KGHI/Iﬁ JANMHAMHUYCCKHUX CUCTCM. I/IHBapI/IaHTHOCTB
1 3aMKHYTOCTB IIPCACIIbHBIX MHOXCCTB. HCHYCTOTa " CBA3HOCTb MPEACIIbHBIX MHOXXCECTB ABUIKCHHUSA
Ha KOMIIaKT€.

Knaccudukanus nomytpaexkropuii

Krnaccuduxarus nomyTpaekTopuil IMHAMUYECKHUX CUCTEM IO CBOMCTBAM MX NpeaeIbHBIX MHOKECTB.
HemoneukHble TOYKH, MEPUOAWYECKHE, YXOASIMIAE M ACHUMITOTHYECKHE IBHXKEHUS. [[BHkeHUS,
ycroituusele 1o Ilyaccony.

[IpenensHbie MHOXECTBA IBHXKEHHUI Ha chepe U TIOCKOCTH

OcHoBHBIE CBOWCTBA JBMXEHHM, ycToWuuBbIX 10 [lyaccony. JlnHaMudecku npeaenbHble MHOXKECTBA
JBWKEHUH Ha cdepe u miockocTh. Teopema [lyankape-benaukcona.

HHHaMH‘leCKI/Ie CHUCTCMBI Ha TOPC

Junamudeckue cucremMbl Ha Tope. OOMOTKHM TOpa. [IpuBeneHMe K JUCKPETHOW TUHAMHYECKON
chucTeMe Ha OKpy:KHOCTH. Umcio BpamieHusi. PanuoHanbHble M UppanMoHalbHbIE OOMOTKH TODA.
UppanuonanbHas 0OMOTKa TOpa Kak IpuMep ABIKEHHs, ycTolurBoro 1o [lyaccony.

4. Hebnyxxnaroriue u OyxJaroline MHOXKECTBA TUHAMHYECKUX CUCTEM



CBoiicTBa HEOITYK1AI0IIEr0 MHOXKECTBA

AtTpakTopsl U peneiiepsl. HeOmyxnatomue u OayXJaronye TOYKM U MHOKECTBA JAMHAMUYECKUX
cucteM. OCHOBHBIE CBOHCTBa HEONYXIOAIOIIETO0 MHOXECTBA: CHMMETPUS TI0 BPEMEHH,
MHBAPHAHTHOCTb, 3aMKHYTOCTh. CBs3b HEOMYXJAIOIIET0 MHOXKECTBA UHAMUYECKOH CHCTEMBI C
MpeNeIbHBIMA MHOXXECTBAMH €€ ABM)KEHHH, lIeHTpalbHOE MHOXECTBO JUHAMHUYECKOH CHCTEMBI.
Teopema Bupkroda o nieHrpe.

YcroitunBsie 110 JISIyHOBY MHBApHAHTHBIE MHOKECTBA JUHAMUYECKUX CUCTEM.

YcroiuuBele 1o JIAIyHOBY MHBApHAHTHBIE MHO)KECTBA TMHAMUYECKOW CHCTEMBI. ACHMITOTHYECKH
yCTOWYMBBIE KOMIIAKTHbIE MHOXKECTBa — arTpakTophl. Penemnepbl. OOnacTu NpUTSKEHUS
aTTPaKTOPOB U PEIEIEPOB, UX CBOKCTBA.

5. JIuHeiHbIE CUCTEMBI C TOCTOSTHHBIMU K03(ppULIneHTaMH, KaK UHTETPUPYEMBIX CUCTEM

PelieHne MMHEHHBIX CUCTEM

JluneiiHble cUCTEMBI C MOCTOSHHBIMH Kod(pduuueHtamu. PyHAaMEHTaNIbHAs MaTpPUIA CHCTEMBI.
OkcrioHeHTa Marpuibel. OOmMiIT  BUA  pelICHUs JIMHEHHOW CHCTEMBI C  IOCTOSIHHBIMHU
koddurmentamu. Anredpanveckas Kiaccu(puUKanus IByMEPHBIX THHEHHBIX CHCTEM.

MHBapuaHTHBIE MHOXECTBA JIMHEWHBIX CUCTEM

Pasnoxenne (a3o0BOro MpOCTpaHCTBA JTUHEHHOW CHCTEMbl Ha WHBAapHAHTHBIC MOJNPOCTPAHCTBA.
l'unepbonuueckne JHHEHHBIE CHCTEMBL. YCTOMYMBOE W HEYCTOMYMBOE IOANPOCTPAHCTBA
runepoosnueckux cucteM. lLleHTpanbHbIe JMHEiHBIE cuUCTeMbl. VIHBapumaHTHBIE TOpHI B
LIEHTPAJIbHBIX CHCTEMAX.

Jluneiinbple CUCTEMBI ¢ IEPUOAMYECKUMH KOAPPHUIHEHTAMH

Jluneiinpie cuctemsl ¢ nepuonuiyeckumMu koddduuuenramu. OyHaaMeHTaIbHAS MaTpPULa CUCTEMBI.
Marpuua MOHOIPOMUU. MyJIBTUILIIMKATOPbIL. BhielieHre NepruoaNdEeCKON YaCcTH PELLICHUSI.

Teopema ®inoke-JIsmyHoBa

Teopema ®mnoke-JIsmyHOBa O TPUBEACHUM CUCTEMBI C TEPUOAMYECKAMHU KOIPPHUIIMEHTAMH K
CHCTEME C ITOCTOSIHHBIMH K03 hrLImeHTaMu.

6. ITousatue 00 SKBUBAJICHTHOCTH JNMHAMHUYCCKHUX CUCTEM

[lonsaTne 06 3KBUBAJIGHTHOCTH JUHAMUYECKUX CHCTEM. DKBHUBAJICHTHOCTh JUHAMUYECKHX CHCTEM B
OKpecTHOCTH Heoco0o0# Touku. Teopema o BBIIPSAMIICHUM TpaekTtopuil. JIuHelHas, miamkas u
TOIIOJIOTUYECKAsi PKBUBAJIEHTHOCTH JIMHEHHBIX cucTeM. Tononornyueckas kiaccupuranms ITMHEHHBIX
CHUCTEM.

CumMeTpuu AMHAMHYECKHX cHcTeM. [lucKpeTHble rpymnsl cuMMeTpuil. CUMMETpun ¢ oOpamieHnemM
Bpemenu. OOparumble cuctembl. HempepbiBHBIE Tpynnbsl cuMmMeTpuil. KoMMmyTupyromme MOTOKH.
I'pynnel cumMMeTpuii, IOPOXKICHHbIE KOMMYTHPYIOIUMH 10TOKaMH. [loHMKeHHe mopsaaKa CUCTEMbL
MIPU HATWYUY HETIPEPBIBHOM TPyl CHMMETPHI.

Cemecrtp: 2 (Becennuit)
7. Tomonornueckoe CTpOeHNEe TMHAMUYECKUX CHCTEM B OKPECTHOCTH HEMOABHKHOM TOUKH

JlokanpHas SKBUBAJIECHTHOCTh IHHAMUYECKHUX CHUCTEM.

JInHeapuszanus JIMHAMMYECKOM CHUCTEMBI B OKPECTHOCTM HENOABWKHOW Touku. JIokayibHas
9KBUBAJICHTHOCTh HEIMHEHMHON W JIMHEapu30BaHHOM cucTeM: TeopemMa o [poOmana-XaprmaHa
nuHeapu3anuu. Tomosjorudeckas —Kiaccu(UKanus TUNEpPOOIMYECKMX HETOJBIDKHBIX — TOYEK.
CrtpoeHne HEIMHEHHOW CHCTEMBl B OKPECTHOCTH HENOABIKHOW TOYKH. [mnepOonnueckoe u
LIEHTpaJbHOC WHBApHaHTHbIE MHOrooOpasus. Teopema Apnamapa-lIleppona 00 HHBapHUaHTHBIX
MHorooOpasusix. Teopema o LeHTpaIbLHOM MHOT00Opa3uu.

8. HpOCTefILHHe cirydan I00AIBLHOM YKBUBAJICHTHOCTHU JANMHAMHUYCCKUX CUCTEM



Hexortopeie pesynsratsl 0 1100ajdbHOM AKBHUBAJICHTHOCTH IUHAMUYECKHX cucTeM. CHCTEMBI ¢
KOHEYHBIM YHCJIOM HEMOJIBM)KHBIX TOUEK Ha OKpYXHOCTU. CrienuanbHble MOTOKU 0e3 HEeTOABMKHBIX
To4yek Ha Tope. CBenenue ux k auddeomopdusmam okpysxkHoctu. Kimaccudukanus [lyankape.

9. IlocraHoBKM 33134 Teopun OUQypKaLni

[locranoBku 3amau teopun Oudypkauuid. [Ipobnema xnaccupukanuu Ooudypkanuii. budypkanun
HOJIOKeHNH paBHOBecHs. CBeeHNe K 3aa4e Ha IEHTPaJIbHOM MHOT000pa3HH.

10. Budypkanuu monokeHuii paBHOBECUS

OnHomapamerpuueckue oudypKaum MoJoKeHUH paBHOBECHS

JIByxnapamerpuueckue Onudypkaiuu nojaokeHui papHoBecus OHonapaMerpudeckue Oudypranmuu
noJoKeHnH paBHOBecus. Ciydall HyJIeBOro cOOCTBEHHOTO 3HaueHUs. POXKIeHHWE M HCYE3HOBEHUE
mapsl HEMOJABMKHBIX TOoueK. budypkamus 11 HyJaeBOro COOCTBEHHOTO 3HA4YEHUS B CUCTEME C
cumMmerpueid. Citydail mapbl YMCTO MHHMBIX KOpHeW. Poxkienue mukma. Msrkast U skecTKas moTepst
YCTOMYUBOCTHU.

JIByxnapamerpuueckue OndypKaruu mojJoKeHu ! paBHOBECHS.

JIByKkpaTHO BBIpOXJICHHAS HEMOJBW)KHAsS TOYKa OJHOMEpHOH cuctembl. COopka VYHUTHH.
JByxnapamerpuueckasi Ondypkamnus B caydae AByX HYJIEBbIX COOCTBEHHBIX 3HAYCHHH.

11. budypkanuu nepuogIu4ecKix ABHKECHUN

budypkanumn nepronnieckux ABMKEHUN IPU MYJIBTHILIMKATOpPE, PaBHOM 1

budypkanun npu MyasTUILIKATOPE, pAaBHOM -1

budypkamuu mnpenensHbIx nuKiIoB. OtoOpaxenue B cedeHun Ilyankape. MynbTHITMKATOPHI
oroOpaxenusa. Kpuruueckue ciydaun. budypkaumss nmkia mnpu MyJabTUIUIMKAaTOpe, paBHOM 1.
Poxnenue u ncueHoBeHUE Naphl IPEAEIIBHBIX LIUKIIOB.

VYnBoeHnue nepuoja. YHuBepcanbHOCTh DeiireHOayma.
12. HenokanbHble OudypKamu B cUCTEMaX Ha IMIIOCKOCTH

Henokanbupie Oudypkanum B cucrtemax Ha IMIOcKOCTH. [losiBlieHMe W pacmaj CeamoBOM CBS3KH.
Poxnenve nukia U3 roMOKIMHUYECKON TPACKTOPUHU CEII0-y3J1a. POXKIeHHE NPENenbHOro MUKIa U3
MIETJIA CEMapaTpHUCHL.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

Heo0xonumMoe ob6opynoBaHue JIst JICKIHN U MPAKTHUECKUX 3aHIATHN: KOMIBIOTED U MYJIBTUMETHIHOE
o0opynoBaHue (MPOEKTOP, MapKepHasi T0CKa, CBA3b ¢ MIHTepHETOM).

6.IlepeyeHb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Maremarndecknue METObI Kilaccuueckoit Mmexanuku [ Tekcr] : [yue0. mocobue ms By3os] / B. U.
ApHonba .— 5-e u3f., crepeotunt. — M. : Oauropuan YPCC, 2003 .— 416 c.
2. Maremarnveckuii ananu3 [Tekcr] : B 2 4. : yueOHUK /uis By30B / B. A. 3opuu .— 5-e uzn. — M. :
MIHMO, 2007 — Y4.2. - 794 c.
1. Apuonsa B.U., Ko3nos B.B., Hefiuraar A.. Maremarndeckue acnekThl KJacCHIeCcKoi 1 HeOecHoM
Mexaanku. M.: Oautopuan YPCC, 2002, 414 c.
2. Apronbg B.M. T'eomerprueckre METOBI B TEOPUN OOBIKHOBEHHBIX TP PepeHIIMATBHBIX YPaBHEHHM.
WxeBck: YaMypTckuil rocynapctBeHHbld yHHBepeuTeT, 2000, 400 c.
3. Karok A.b., Xaccenbmnar b. Beenenue B COBpeMEHHYIO TEOPHIO TUHAMUYECKUX CHCTEM C 0030pOM
MocleAHUX nocTmkeHnid. — M.: MITHMO, 2005. — 464 c.

JomnonHutensHas auTeparypa



Kypnans! uznarensctB Springer, Elsevier, AMS

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://scitation.aip.org/, http://www.sciencemag.org/

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOIYJII0), BKJII0OYasl lepeYeHb He00X0AUMOro NPpOrpaMMHOI0 odecredyeHust
H HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

HeobxonumMoe nporpammHoe obecrniedenne: mporpaMmHusblii maket MATLAB®

ObecrieueHue caMOCTOSITETLHON paObOThI: JIEKTPOHHBIE PECYPCHI, B TOM uunciie BeO-caiit UTIM um.
M.B. Kennpima PAH (http://www.keldysh.ru), 6a3sl xypHanos uzgarenscts Springer, Elsevier, AMS

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, M3y4yalOlM{d AWCUUIUIMHY, JOJDKEH C OJHOMW CTOPOHBI, OBJAAETh OOIIMM IMOHITHUHHBIM
afrnaparoM, a ¢ Apyroil CropoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.
B pesynbrare u3ydeHus IQUCLUIUIMHBI CTYAEHT JOJDKEH 3HATb OCHOBHBIE OIIPENENICHUs, MOHSITHS,
AKCUOMBI.

VYeneniHoe 0cBOeHUE Kypca TpeOyeT HanpshKEHHON caMOCTOATENBHOM paboThl cTyeHTa. B mporpamme
Kypca TpUBEACHO MHMHUMAJIBHO HeoOXoguMoe BpeMsi s paboThl CTyOeHTa HajJ TEMOHU.
CamocrosiTesbHas paboTa BKIIIOUAET B Ce0s:

— YTEHME U KOHCIIEKTHPOBAaHUE PEKOMEHJOBAaHHON JINTEPATYPhI;

— TpopaboTKy yueOHOro marepuaia (10 KOHCIIEKTaM JIeKIHUH, y4eOHOW M HaydyHOW JHUTeparype),
[IOJTOTOBKY OTBETOB Ha BOIPOCHL, IPEIHA3HAUEHHBIX JJS CaMOCTOSTEIbHOIO H3yuYeHUs,
J0Ka3aTeNbCTBO OTAEIBHBIX YTBEPHKACHHN, CBOICTB;

— MOATOTOBKY K IU(dEpEeHINPOBAHHOMY 3a4ETy H SK3aMEHY.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyaeHTa ocylecTBisercs B Qopme
UHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
JIEKTOPY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa MaTeMaTHYECKOTO MOISTUPOBAHUS U MPUKIIATHOW MAaTEeMAaTUKH
Kypc: 1
KBaJupuKaAnus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH
PaspaGorunkm:

C.I1. Tpopumos, kau. Gus.-Mar. HAyK, ACCUCTEHT
M.T. lllupo6oKOB, acCUCTEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUICKTHBA OPTaHW30BEIBATh U MTPOBOIUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH miaHupoBaTb M MPOBOJAUTH Hay4dHBIC
UCCJICZIOBAHUSI CAMOCTOSTENIbHO MM B COCTaBE€ HAydHOI'O
KOJIJIEKTHBA

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare n3ydeHus AUCIUIUIMHEBL «/InHaMHYecKre cCUCTEMBD) 00YUYarOIIUNACS JTOJIKEH:

3HATb:

MCCTO U POJIb O6H_II/IX BOIIPOCOB HAYKU B HAYYHBIX UCCIICAOBAHUAX,
COBPCMCHHBIC HpO6HeMLI MaTCMaTHKH U MCXaHUKH,;

- MGTO,Z[I/IIICCKI/Iﬁ arrapar AHAIMTUYCCKOM MEXaHUKH U CIIOCOOBI €ro OPpHUIIOKCHUA K pPCaJIbHBIM

00BEKTAM;

- TPUHOUIIBI CUMMCETPUU U 3aKOHBI COXPAHCHU S,

yMeTh:

HOBEHIIIHE OTKPBLITHA €CTCCTBO3HAHUA,
O B3aMMOCBA3AX U (bYH,I[aMCHTaJ'IBHOM CANHCTBC CCTCCTBCHHLBIX HAYK.

- 3(1)(1)6KTI/IBHO HCMOJIb30BATh HA NPAKTUKEC TCOPCTUYCCKHUC KOMIIOHCHTBI HAYKHW: MOHATUA, CYKICHHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

- TIPEJCTaBUTh NAHOPAMy YHUBEPCAJIBHBIX METOJOB M 3aKOHOB COBPEMEHHOI'0 €CTECTBO3HAHMS;
- alcTparupoBaTbcs OT HECYIIECTBCHHBIX BIMSHUN IPU MOAEIMPOBAHMU PEATbHBIX (U3HMUECKUX

CUTyaluH.
BJIaJeTh:
- Hay4YHOHW KapTHHOH MHpa;

- MareéMaTu4eCKUM MOIACIMPOBAHUEM (I)I/ISI/I‘IeCKI/IX 3aja4.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuaina MpOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

ITepeueHb KOHTPOIBHBIX BOMPOCOB IS ciauu AU depeHIMpoBaHHOTO 3a4éTa:

1) IIpocTpaHCTBO COCTOSIHUI cUCTEMbI COCTOUT U3 N 31eMeHTOB. CKOJIBKO Pa3iIu4HbIX AMHAMUYECKUX
CHCTEM MOKET CyIIECTBOBATh Ha TAKOM IPOCTPAHCTBE?

2) OcCHOBHEIE IIOHATHS, CBA3aHHBIC C MHOXKXCCTBAMH U OTO6pa)KCHI/I$IMI/I.

3) KakoBo MHHHMAaIBHOE YHCIIO OTKPBITBIX MHOKCCTB B TOIMOJIOTHYCCKOM HpOCTpaHCTBe?

4) MoxeT nu MMOAMHOKCCTBO TOIIOJIOTNYCCKOTO MPOCTPAHCTBA OBITH HU OTKPBITBIM, HU 3aMKHYTLIM? A

OTKPBITHIM U 3aMKHYTbIM?




5) Ecnm otoOpaskeHre HEMpephIBHO U OMEKTHUBHO, TO BCET/a JTU OHO TOMEOMOP(HO?

6) IlpuBenute npuMep HEKOMIIAKTHOTO, HO OIPAHUYEHHOT'0 OJJHOMEPHOTO MHOTO00Pa3Hsl.

7) Bcerna nmm CBSI3HO TMHEHHO CBI3HOE MHOXKECTBO?

8) Iloctpouts aTiiac ABYMEPHOTO HIJIMHAPA.

9) okakuTe, 4TO CyIIECTBYyeT OECKOHEUHOE MHOKECTBO OJHOMEPHBIX KOMIIAKTHBIX MHOTOOOpa3uil.
10) Onumnte K1accUpUKAIHMIO TBYMEPHBIX CBSI3HBIX KOMITAKTHBIX MHOTOOOpa3uii.

11) lokaxkure accOMaTUBHOCTh MPSMOTO POU3BEICHUSI MHOTOOOpa3nii.

12) Kakomy MHOT00Opa3nio ToMeoMOp(HO MPOEKTUBHOE MTPOCTPAHCTBO?

13) Bcerma nm KkacarenpHOE paccioeHHE n-v  MHOroobpasuss M rTomeoMopdHO mpsIMOMY
MPOU3BEACHNIO?

14) Ecnu TpaekTopuH ABYX JBMXKEHUI UMEIOT OOIIYIO0 TOUKY, TO IBUKECHHUS COBNAAarOT. Jloka3aTh.
15) Omnucarp Bce MHBapHaHTHBIE MHOKECTBA IIPOCTOTO CABUIA.

16) IlepeuncnuTb HMHBapHAHTHBIE MHOTOOOpPa3Hs CUCTEMBI JBYX JIMHEHHBIX OCHWIISTOPOB C
HECOU3MEPUMBIMU NIEPUOIAMHU.

17) Moxer 1 o-IpeieIbHOe MHOXECTBO JIBHKEHHS COBIAJIATh C €r0 ®-IIPEAEIbHBIM MHOXECTBOM?

18) MoxeT a1 o-Tpe/ieIbHOe MHOXKECTBO JIBM)KEHUSI UMETh OOIIYIO TOUKY C M-TPEeNIbHBIM, HO HE
COBMAJaTh C HUM?

19) Moxer 1 ®-TpeAeIbHOE MHOXECTBO JIBIDKEHHUS Ha TUIOCKOCTH MMETH 0oJiee JBYX KOMIIOHCHT
CBSA3HOCTH?

20) Ilepeuncnuth (B pamkax aireOpandeckodl KiacCH(UKAINK) Bce HEBBIPOXKICHHBIC JMHEWHBIC
CHCTEMBI Ha IJIOCKOCTH.

21) CymiecTBYIOT JId CBSI3HBIC KOMIIAKTHbIC WHBAPUAHTHBIE MHOXKECTBA JIMHEHHBIX CUCTEM, OTIIMYHBIC
OT HEMOJBMKHBIX TOUEK 1 TOPOB? A 17151 HEBBIPOXKIACHHBIX CUCTEM?

22) SBnsercs NM  yCTOWYMBOE TOANPOCTPAHCTBO JIMHEWHOW TUIEPOOTMYECKOW  CHCTEMBI
ACHMIITOTUYECKH YCTOHYMBBIM HHBAPUAHTHBIM MHOKECTBOM?

23) Jloka3zark, 4TO MaTpHIla MOHOIPOMUHU HEBBIPOXKICHHAS.

24) TlpuBecTH mpUMep JTHMHEHHON CHCTEMBI BTOPOTO MOPSIKA C MEPHOJMYSCKUMH KOI(PPHUINCHTAMH,
HPUBOJSIIECHCS K CTAHIAPTHOMY CEJTY.

25) Haiiti o0muiil BUJ| IMHEHHOTO KAHOHUYECKOTO MPE0Opa30BAHHUS.

[lepeueHb KOHTPOJIBHBIX BOIIPOCOB VIS CAAYM SK3aMeHa:

1) OcHoBHbIE BUIbI 3KBUBAJIEHTHOCTH JUHAMUYECKUX CHCTEM.

2) CXOACTBO M pa3inuyue MOHIATUN CONMPSHKEHHOCTH U OpPOUTaIbHON SKBHUBAJIICHTHOCTH.
3) IlpuBecTu mpuMepsl AUCKPETHOM TPYIIIIBI CHMMETPUN JUHAMHYECKUX CHCTEM.

4) Ilpumepsl TpUBHAIBHBIX HEIIPEPBIBHBIX TPYIII CUMMETPUN IUHAMUYECKUX CUCTEM.
5) @opMynHpOBKa TEOPEMBI O BHIIIPSMICHUH TPACKTOPHUH.

6) I'mmepOonnyeckue U LEeHTpaJIbHbIC TMHEHHbIE CHCTEMBI.

7) Bcerma nmu nuHaMuYecKas CHUCTEMa JIOKAJbHO 3KBHBAJEHTHA JIMHEAPHU30BAaHHOW B OKPECTHOCTH
HENOABMKHOW TOUKH?

8) KakoBa creneHb IaAKOCTU MHBAPHUAHTHBIX MHOFOO6pa3PII>i B OKPCCTHOCTH HeHOI[BH)KHOfI TOYKH?

9) Moxer 1M CymecTBOBaTh JAByXIapameTpudeckas Oudypkamuss B OZHOMEpHOW cucteme? A
oJlHOIIapaMeTpUYecKasl B IByMEPHOM?

10) OcHoBHEIE OTHOTIapaMeTprUecKre OndypKaIm.
11) Yto Takoe Oudypkarysi CMEHbl YCTOWIHBOCTHU?
12) Coopka YutHH Kak OudypKalmoHHas fuarpaMmma JUHAMAYECKON CHCTEMBI.

13) OcHoBHBIC 3Tambl HCCICAOBAHMS JAByXIapaMETPUYECKOH OWQypKalluu Ui JBYX HYJIEBBIX
COOCTBEHHBIX 3HAYECHHH.

14) PoxxneHue u ncue3HOBEHHUE NMPEAEIbHBIX LIUKIIOB MpH OM(ypKaLuu.
15) YcnoBust BO3HUKHOBEHHS OM]ypKalMy YIBOCHHUS IIEpHOAA.

16) OOwee mnpexacraBieHHE O MOCIEIOBATENBHOCTH OMQypKauuid ynoenus mnepuona. CueHapuii
Oeiirenbayma nepexojia K xaocy.

17) budypkanust poskaeHUs PEATHHOTO UKIIA 13 TOMOKIMHUYECKOH TPaeKOPUH Ceaia.

[TpumMepHBIil TepeYeHb OUIIETOB:
buner Nel.
1. Onummre Knaccu(UKAIMIO AByMEPHBIX CBA3HBIX KOMIIAKTHBIX MHOT00Opa3Hii.



2. Bcerna nu xacarenbHOE pacciaoeHHe n-v MHOrooopasus M romeoMop(HO pIMOMY MPOU3BEICHUIO?

buner Ne2.
1. CX0ncTBO M paznuyue NOHATHH CONPSHKEHHOCTH M OPOUTAIBbHON 3KBUBAJICHTHOCTH.
2. ©opMyIHpPOBKA TEOPEMBI O BHIMPAMIIEHUH TPACKTOPU.

Kpurepun onennBanus
Onenka ommyHO 10 OamioB - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSTh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELLICHAMN.
Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PEIICHUH.
Onenka ommyHO 8§ OamioB - BBICTAaBIIIETCS CTYICHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHNH KOHKPETHBIX 3a]ad4, MPaBWIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BRICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJy4YCHHbIC 3HAHUS Ha NPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.
Ouenka xopoio 6 6ajoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MIPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomo 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY M3JIaraeT €ro, yMeeT INPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOMyCKaeT B
OTBETE WJIM B PELICHUH 3a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamya - BBICTABISACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJAOCTATOYHO IpaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCIIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3Jieibl yueOHOW NMpOorpaMMbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yaoOBIETBOpUTENbHO 3 Oayia - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMEeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOomycKaronlemy OmHOKH B (GOpMyIrpoBKax 0a30BBIX MOHATHH,
HapyIIEHUs] JIOTUYECKOH TI0CIEeI0BAaTeIbBHOCTH B H3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJICET OCHOBHBIMHU pa3jesiaMH y4eOHOW porpaMmbl, HEOOXOAUMBIMHE JUTS TaJIbHEHIIEro o0ydeHus U
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCS CTYACHTY, KOTOPBII HE 3HAaeT OOJNbIIeH YacTH
OCHOBHOTO COAEp)KaHUs y4eOHON IpOorpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmMOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MPHUHIMUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEyNOBIETBOPUTENbHO | 0ayml - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE HMMEET HABBIKOB DPEIICHHUS THIOBBIX MPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeaeasonie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

Bo Bpems npoBeaenus sx3ameHa u qudGepeHIMpoBaHHOTO 3a4eTa 00yYaromurecss MOTYT HOJIb30BaThCS
NpOrpaMMOM JUCLHUIUIMHBI, a TakKXe CIPaBOYHOM JIMTEPATYPON, BBIYUCIMUTEIBHOU TEXHUKOM,
KOHCIIEKTaMH JICKIIHH.

3ageT MOXKET IMPOBOAUTHCS IO HTOraM TEKyIleHd YCIIeBaeMOCTM M CHaud 3aJaHui, WIH IyTeM
OpraHu3alluil CIELUAIBHOTO OMpPOCa, MPOBOAMMOIO B YCTHOH (hopme. DK3aMeH MPOBOIAUTCA IIyTeM
OpraHM3alUK CIENUAIBFHOTO ONPOca, TPOBOANMOrO B YCTHOH (opme.



