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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: YucrieHHbIe METObI MOJECTUPOBAHMS U ONTUMHU3ALNN
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: Kocmuueckue TexHONIOruu

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
Kadeapa MEXaHUKH U TIPOLIECCOB YIPaBICHUS

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - 3auer

2 (BeceHHUil) - DK3aMeH

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy cocraBui: H.B. bannuyk, 1-p ¢us.-mar. Hayk, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl MEXaHUKH U npoueccoB ynpasierus 04.06.2020



AHHOTANMA
Henpto Kypca sIBASETCS U3YUYCHHUE BBIYKUCIUTEIBHBIX U YUCICHHO-AaHATUTUYECKUX METOMIOB, MPUMEHSIEMBIX
NP MOJETUPOBAHUM, aHajJW3e M ONTHUMH3aluu. B Kypce paccmaTpuBaioTCid TOCTaHOBKH KpPaeBBIX U
SBOJIOUMOHHBIX 3a7a4, a TAaKXE COOTBETCTBYIOIIMX BapUALMOHHBIX 3a/Ja4 OTBICKAHUS SKCTPEMYMOB.
[IpumMeHuTENPHO K MHOTONApaMEeTPUYECKUM CHCTEMaM C PaclpeielIeHHbIMU MapaMeTpamMy IpeanoaraeTcs
M3YUYEHHE METO/Ia aHAJIN3a YYBCTBUTEIBHOCTU U OCBOCHUE METO/IA KOHCUHBIX 3JIEMEHTOB.

JI1st yCHenHoro 0CBOEHHS ITPOTrpaMMBbl Kypca 00ydaromeMycst HeOOXOIMMO UMeTh 0a30Bble 3HAHUS 110 TaKUM

TUCUMIUIMHAM KaK MeEXaHUKa CIUIOIIHBIX Cpell, YPaBHEHUS MareMarudeckodl (HU3UKH, OCHOBBI
BBIYMCIIUTEIBHON MaTEMaTUKH.
B pesymsrare OCBOEHHMS IUCHMIUIMHBI OOydYaromieMcs TPHOOpEeTaeTcss BO3MOXKHOCTb KOPPEKTHO

¢dbopmynupoBarb TpoOIEeMbl, NPUMEHITh METOIbl AaNMpPOKCUMAlMM, pa3palarbiBaTh M HCIOJIB30BaTh Ha
IpakTHKe (G QEKTUBHBIC AJTOPUTMBI PEIICHHS, OCBAaBATh HOBBIC HAIIPABJICHUs HCCIEAOBAaHUN B 00IacTu
TEOPHUH U IPUIIOKEHUI MOAEITUPOBAHNS U ONITHMHU3ALIHH.

1. leau u 3apauun
eap AUCUMNIMHBI

¢ MHW3YUCHHUC BbIUYUCIIUTCIBHBIX W  YHUCJICHHO-aHAJIUTUYCCKUX MCETOHOB,
MOJC/IMPOBAHNH, aHAJIN3E€ U OITUMU3ALINHU.

IMPUMCHACMBIX  IIPpU

3agauu AUCHUILIHHBI

® IMOJIYUCHUC 3HAHUH B O0JACTH BBEIYMCIMTEIIBHBIX MCETOHOB PCIICHUA KPACBLIX, BApUALIMOHHBIX H
OIITUMH3AIIMOHHBIX 3aJa4,

¢ OCBOCHHC HABBIKOB ITOCTPOCHUS BBIYUCIIUTCIIBHBIX AJITOPUTMOB;

° HU3YUCHUC CTYACHTAMH PA3JIMYHBIX ACTICKTOB MPUMCHCHUSA MCTOJa KOHCYHBIX 3JICMCHTOB, MCTOHA
JIOKaJIbHBIX BapHaunﬁ 1 METOAOB aHaJin3a YyBCTBUTCIBHOCTU U [IP.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS

YK-1 CriocoGeH ocymecTBIsTh KpUTHIECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpabaThIBaTh
CTpaTeruro AeucTBui

MOCTAaBICHHON IIEIW KaK IIOCJIENOBaTCIbHOCTh IITaroB,
MpenBUIA pe3ylbTaT KakIOT0 M3 HHUX W OILEHHWBas HX
BJIMSHHE HA  BHEIIHEE  OKPYKEHHUE  IIAHHUPYEeMOM
JESTENbHOCTH W Ha B3aUMOOTHOIIEHHUS yYaCTHUKOB 3TOM
JIeATCIbHOCTH

OIIK-3 Cniocoben BbIOUpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHanbHoN
JEATEIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHSs 3HAHHS B
pa3IMUYHBIX 001aCTAX HAYKH (TEXHUKH)

[IK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajadye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI

3HATb.




° MCTOIbI q)YHKI_[I/IOHaJ'ILHOFO aHaJIn3a IMPUMCHACMBIX IIPU MOCTPOCHHUU YHUCJIICHHBIX aJITOPUTMOB
peucHud 3a1a4 OITUMU3AUU JJIS1 CUCTEM C PACHPCACICHHBIMU ITapaMCTpaMU,

. KIaccuueckue (CHIIbHBIE) W 0000meHHble (crnadble) (OPMYIUPOBKM BApPHAIMOHHBIX W
ONITHMHU3AIIMOHHBIX 3a]1a4 MaTeMaTHYeCKOi (GU3NKN U MEXaHUKH;
. Teopuro ¥ O(P(PEKTUBHBIC  BBIYMCIUTEIBHBIC  QITOPUTMBI  HPOCKLUHOHHBIX  H

BapHUalTMOHHO-PAa3HOCTHBIX MCTOAOB, MCTOJOB KOHCUHBIX 3JICMCHTOB, MCTOJA0B I'PAHUYHBIX 3JICMCHTOB,
¢ MCTOJbI aHAJIM3a YYBCTBUTCIIbHOCTH ITPU YUCIICHHOM PCIICHUU OINITUMU3ALIMOHHBIX 3a/1a4 MEXaHUKHU
M MaTeMaTH4eCKOMN (1)I/I3I/IKI/I.

YMETb!
. ¢dbopMynHpoBaTE M HCCIENOBaTh 3aJayd ONTHMHU3AIMM Ui CHCTEM C paclpeleleHHbIMU
napaMeTpamMu;
* IPUMEHSITHh METO/bI AlIIPOKCUMALIMY [IPY YUCIIEHHOM PEIIEHUH dKCTpEMasbHbIX 3aJay;
* HpaspalaThIBaTh U UCIIOIb30BATH HA MPAKTUKE 3(P(PEKTUBHBIEC aITOPUTMBI PEILICHHS,;
* OCBaWBaTh HOBBIC HAIPABJICHHS MUCCIIEOBAaHUN B 00JACTH TEOPHH U MPHIIOKEHUH MOAEIMPOBAHUS U
ONTHUMH3ALUH.

BIIAJIETh:
* KyJIbTYpOI MOJETHpOBaHHS (GU3NUECKUX 33/1a4 M HAaBBIKOM [TOCTAHOBOK ONTUMM3ALMOHHBIX 33/1a4;
*  ONBITOM pENIEHMs THUIOBBIX 3a/a4 M 3a/a4 IMOBBIIIEHHON CIIO)KHOCTH C MPHMEHEHHUEM METOIOB
(bYHKIIMOHATIBLHOTO aHaIu3a U ((GEKTUBHBIX BEIYUCIUTEIBHBIX AITOPUTMOB;
*  HAaBBIKOM IPUMEHEHHs YHCJICHHBIX METOAOB aHAIM3a UYBCTBUTEIBHOCTH Ui M3YUYCHUS BIUSHUS
OIIpeNIeNIAIOIMX TapaMEeTPOB Ha ONTUMAJIBHOE PEILIEHUE.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BHI0B Y4eOHBIX 3aHATHI

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

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 MopnenupoBanue u HaJEKHOCTh ] 3 g
BBIYMCIICHU .
2 3aaun MHHUMU3AIUHN QyHKIIMOHAIOB. 8 8 8
3 DneMeHTs! (QYHKIIMOHAIBHOTO aHalu3a U 4 4 3

TeOpuH (PyHKIMOHAIBHBIX IPOCTPAHCTB.

[IpumeneHne GyHKIMOHATIBHOTO aHATU3a
4 W TEOPUH BBIMYKIBIX (YHKIHOHAIOB U 10 10 6
BBIITYKJIBIX MHOYECTB.

5 MeTtoas! anmpoKCUMAIIH. 10 10 15
Mero, KOHEYHBIX  DJIEMEHTOB TSt

6 8 8 10 10 15
BapUAIMOHHBIX TPAaHUYHBIX 3a/1a4.

7 AHanm3 4yBCTBUTEIBHOCTH. 10 10 15

Htoro yacos 60 60 75




[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 225 yac., 5 3ad.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYIS), CTPYKTYPUPOBAHHOE IO TeMaM (pazzeniam)

Cemectp: 1 (Ocennuii)

1. MonenupoBaHue U HAJEKHOCTh BEIYUCICHUIA.

OCHOBBI ~ MOJIETHMPOBAaHHA ¥  HWCTOYHUKM  OmMOOK. Du3Mdyeckoe  MOICIUPOBAHUE U
nuddepeHnmanbapie Mojenu. J[UCKpeTHble MOjaeny M 4YucieHHoe perieHue. OmuOka Mopemnei.
Oummbkn anmpokcumanun. OmMOKY BBYUCICHUH, OOYCIOBICHHBIE WTEPALUOHHBIM XapaKTepOM
BBIYHCIICHUH, OKPYIIICHUSIMH, Ae()EKTaMH BBIYUCIUTENBHBIX NporpamMm. OLEHWBaHUE OLIMOOK U
HaJIe)KHOCTHU BBIYMCIICHHH.

ATnpHOpHBIE OLICHKH OIIMOOK. ATIOCTEPUOPHBIE OLIEHKU OLIHOOK.
2. 3ajauu MUHUMU3aIUH (PyHKIIMOHAJIOB.

DneMeHTHl BapualMOHHOrO ucuuciaeHud. Kiaccuueckue BapHallMOHHBIE 33aJaddl C aJJUTHBHBIMH
byHKIMOHAaIaMH W YCJIOBHS O9KCTpeMyMma. Heknmaccnueckue  BapHMallMOHHBIE — 33/1audl  C
HEAJIUTUBHBIMU (YHKIMOHATAMA W TOPUMEPbl M3 MeXaHWKH. ONTUMH3aLHMOHHBIC 33434l IS
obnacreii ¢ BappupyeMbIMU TpaHuiiaMu. [IpsMblie MeTObI MUHUMHU3AIMN (YHKIIMOHATIOB
HenpepsiBHBIE 1 TIOTyHENPEPbIBHbIE (YHKIIMOHAIBI, METOX PUTIIa 1 TeopemMa CXOIUMOCTH.

Mertopn noKanbHBIX Bapuanuil [uis 3a/1a4 ¢ aAJUTHBHBIMH U HEAQJIUTUBHBIMHU (DyHKIIMOHAJIAMH.
Bapuaunonnsie MeToABI ISl CTAIMOHAPHBIX M HECTALMOHAPHBIX 3a/1a4. BapuanuoHHbIe TPUHIUIIBL
1 BapMallMOHHbIE METOJbI AJIS AUIMITUYECKUX 3a/1ad. BapuanuoHHsle Moaxoas! K HECTallMOHAPHBIM
3a/1a4aM.

3. DaeMeHTEI (I)YHKL[I/IOHHJ'ILHOF 0 aHaJIn3a U TCOPUHU (I)YHKLII/IOHaHBHBIX OpOCTPAHCTB.

Metpuueckre IpOCTPaHCTBA M METOIbI IOCIIEI0BATENbHBIX NMpuOmmxeHuil. [lonsTue MeTpuyeckoro
npoctpancTBa. Ckumaromue oroOpakeHHs. [IpMHIMI HEMOABM)KHOW TOYKM M METOIbI
MOCIIeI0BATENbHBIX NpUOMKeHnd. DyHKUHOHANBI B 0OaHAaXOBBIX MNPOCTPaHCTBaX. baHaxoBBI
npoctpancTBa. OrpaHMYEHHBIE, HENPEPBIBHBIE U CXKUMaromue (yHKIuoHabl. OyHKIHMOHAIBHBIE
HOpMBI. DYHKIIMOHAIBI B THIILOEPTOBBIX MPOCTPAHCTBAX. | MIIbOEPTOBBI IPOCTPAHCTBA.

[Tpumeps! THIBOEPTOBBIX NPOCTPaHCTB U GyHKUKHOHANOB. [IpocTpancTBa Cobonesa.

Jluneiinpie ¢yHkunoHansl U OwnuHeitHble Gopmbl. Teopema Pucca o mpeacraBUMOCTH JIMHEHHBIX
¢yHKIMoHAaNOB. J[BOHCTBEHHBIE TPOCTPAHCTBA TMHEWHBIX (YHKIMOHAIOB.

4. Ilpumenenue (yHKIMOHAJIBHOTO aHAJIM3a W TEOPUM BBHIMYKJIBIX (PYHKIMOHAIOB M BBITYKIIBIX
MHOMECTB.

Boemykneiii aHanus. YciioBHE BBIMTYKJIOCTH (YHKIMOHAJIOB W MHOXecTB. [uddepenumpyeMoctsb
¢yHkioHanoB B cmbicie Ppeme u ['aTo. DKBHBAJIEHTHOCTh 3a/ad MUHHMMH3AIMU BBITYKIBIX
(YHKIMOHAJIOB M BapUAlMOHHBIX TpaHWYHBIX 3agad. Kilaccmueckwe rpaHuvHble 3afadd |
(bopMynHpoOBKa BapHAIIMOHHBIX TPAaHUYHBIX 331a4. TeopeMa SKBUBAJICHTHOCTH.

Ontumu3anuoHHbIE 33/1a4M B OaHAXOBBIX MPOCTpaHCTBaX. POPMYIMPOBKAa ONTUMHU3ALMOHHBIX 3a/1a4
C HCHOJBb30BAHHEM CHMMETPHUYHBIX MOJOXKHUTEIBHO OINpPENENICHHBIX OWIMHEHHBIX (opM u
HETpephIBHBIX  (YHKIMOHAJIOB. TeopemMa CyIIeCTBOBAaHMA M  EIMHCTBEHHOCTH  PEIICHHS
ONTHUMM3AIMOHHBIX 3a1ad. BapuanuoHHble HepaBeHcTBA. lccienoBaHMsT SKBUBAJIEHTHOCTH
MCXOIHBIX ONTHMHU3AIMOHHBIX 3a/1a4 U (OPMYITHPYEMBIX BapHAIIIOHHBIX HEPABEHCTB.
I'eomerpuueckas nntepnperanus. CloekTpaibHble 3a1a4d. DKCTpEeMalbHble IPUHLUIIBI U METOAbI B
3aJayax Ha COOCTBEHHbBIC 3HAYCHHUS.

Cemecrtp: 2 (Becennuit)



5. Meronb! annpoKcUManuu.

BapuanuonHsle TpaHWYHBIE 3aJadd B THJILOEPTOBOM IPOCTPAHCTBE M MX AaNIPOKCHUMAIUS B
KOHEYHOMEPHBIX noanpoctpancTBax. CymHocTe U aiaroputm merona lanépkuna. [Ipumenenue
Merona lamépkuHa K BapUalMOHHBIM T[pPaHUYHBIM 3azadaM. lIpuMeHeHue 5>HEpreTUu4ecKoro
CKaJIIPHOTO MPOU3BENICHHS X OPTOTOHAIbHOTO Oaszuca. CpaBHeHHe MeTooB Putna u ['anépkuna.
Onenka norpemHocta Merona ['anépkuna. Teopema CylIeCTBOBaHUS U €JUHCTBEHHOCTH PEIICHUS
no Metony ['anépkuna. Teopust IPOEKIMOHHBIX ONEPaTOPOB U UX NMPUMEHEHUE JJISl OLCHKH OIINOKH
Merona I'anépkuna. ['eoMeTpuueckue cBoiicTBa pemeHnid mo merony l'an€pkuna. UHTEpHOASHTH 1
CKOPOCTh CXOIMMOCTH TaNEPKUHCKUX MPUOINKESHUH.

6. MeTo KOHEYHBIX 3JIEMEHTOB ISl BAPUAIIMOHHBIX TPAHUYHBIX 3a71a4.

OcnoBbl MKD. Pa30uenune o61acTi Ha KOHEUHBIE 2JeMeHThl. KycouHo-niomHOMHaIbHBIE Oa3uCHbBIE
(YHKIMM Ha MaJbIX mono0nacTsax U ux cyxeHus. [loctpoeHue mobanbHOM MaTpUIbl KECTKOCTU U
100abHOTO BEKTOpa TPaBOW YacTW pa3peniaminiedl cucreMbl ypaBHeHHH. CTpyKTypa MaTpHIIBI
xEctroctu. [Ipumenenne MK k oqHOMEpHBIM U IByMEPHBIM 3a1adaM. MacTep-3JIeMeHT.
Kycouno-nuHeiiHple © KBaJgpaTHYHBIC amlpoKCMMallMd B OJHOMepHOM ciydae.llpumenenue
TPEYTOJIbHBIX JJIEMEHTOB C KYCOYHO-JIMHEHHBIMH M KyCOYHO-KBAaJIPaTHMYHBIMHU Oa3MCHBIMH
GyHKUMSAMU U1l pemieHus AByMepHBIX 3azad. MKD ¢ npsAMOyronbHbBIMH 3lIeMEHTaMH U
OMITMHEWHBIMH TTOJTMHOMHAILHBIMU 0a3UCHBIMU (DYHKIIUSMU.

7. AHanu3 4yBCTBUTEIbHOCTH.

Teopust m oOmue MeTOIbl aHaIM3a YyBCTBUTEIBHOCTU. AHAIN3 YYBCTBUTEIBHOCTH B 3ajadax
MOZIEIMPOBAaHUSA U ONTHUMH3aMK. [IpsmMble METONBI aHaIM3a YyBCTBUTEIBHOCTH. METOIBI aHaNIHM3a
YyBCTBUTEJIBHOCTH, OCHOBAHHbIE HA IPUMEHEHMU COINpPsDKEHHBIX cucteM. [IpuMeHeHue aHanusa
YyBCTBUTENIFHOCTHU B 3a/1a4aX ONTHUMHU3ALNN. AHAJIN3 YyBCTBUTEIBHOCTH MIPU ONTHUMHU3ALMHU OAJIOK C
3aKpeTJICHHBIMH KpasMu U OalloK, JIEXKAIIMX Ha yNPYroM OCHOBaHMHU. AHAJIM3 YyBCTBUTEIBHOCTH
IpU ONTUMAIBHOM NPOEKTHPOBAHUHU YIPYTHUX IUIACTHH. AHAIW3 UYyBCTBHTENBHOCTH B 3a7aqax
ONTUMU3ALMHY YCTOWYMBOCTH CXKAThIX CTepKHEH. OnTumusanus >kECTKOCTH Ha Kpy4YeHHME YIpPyTUX
CTEp)KHEH ¢ MNPUMEHEHHEM aHaJIW3a YyBCTBUTEIBHOCTH. lccienoBaHWE SBONIONMOHHBIX 3aaad
ONTUMU3ALMH HA OCHOBE aHAJIN3a YyBCTBUTEIbHOCTH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

Heo0xonnmoe obopynoBaHue 1Jis IEKIUN U IPAKTHUECKUX 3aHATUH: ydeOHas ayIuTOPHS,
MePCOHAJIBHBIC KOMITBIOTEPHI M MYJIBTUMEINITHOE 000py10BaHKE (IPOEKTOpP, MHTEPAKTUBHAS JOCKA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. BapuannonHnsie 3ajaui MexaHuky U ynpasienus [ Texcr], Uncnennsie Mmetoasl/®. JI. UepHoychKo,
H. B. bannuyk, -M., Hayka, 1973

2. Marpuunsrtii ananus [Tekcr]/P. Xopn, Y. [[xxoHcoH , -M., Mup, 1989



1. BapnanuoHHble 3aJjaui MEXaHUKH U ynipaBieHus. Yncnennsle MeToasl. YepHoycbko @.J1., bannuyk
H.B., M.: Hayka, 1973

2. Beenenue B ontuMu3zanuio kouctpykuuil. bannuyk H.B. ; M.: Hayka, 1986.

3. AuHamuKa KOHCTpYKUMiA. AHanu3 u ontumusauud. bannuyk H.B., Usanosa C.1O., Hlapanrok A.B.,
M.: Hayxka, 1989.

4. OyHKIMOHAIBHBIN aHAN3 U BEIYMCIUTENbHad MaTemMarrka. Komnari JI. ,M.: Mup, 1969.

5. Marpuunslii ananu3. XopH P., hxoncon Y. , M.: Mup, 1989.

6. AHanM3 YyBCTBUTEIHLHOCTH NP MPOEKTUPOBaHNU KoHCTpyKImiil. Xor 3., Yoit K., Komkos B. ,M.:
Mup, 1968.

JomnonHurenbpHas auTeparypa

1. Variational and quasivariational inequalities in mechanics. Kravchuk A.S., Neittaanmaki P. J.,
Dordrecht: Springer, 2007.

2. BapuanuonHble IPUHIKITBI MEXaHUKHU CIUIOIIHOMN cpensl.bepanuesckuit B.JI. , M.: Hayka, 1983.
3. Reliable methods for computer simulation. Error control and a posteriori estimates. Amsterdam:
Neittaanmaki P., Repin S.Elsevier, 2004.

4. Metox koHeuHBIX dreMeHToB. OcHOBEL. [ammarep P., M.: Mup, 1984 .

5. Computer-aidedengineering. Chichester: Raphael B., Smith I.F.C.Wiley, 2003.

6. Metonsl BelunucnuTENbHON MaTemMatuk. Mapuyk I"1., M.: Hayka, 1977.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

1. http://lib.mipt.ru/ — snexTpoHnas 6ubnmoreka duzrexa

2. http://www.edu.ru — penepanbublii mopran «Poccuiickoe o0pazoBaHuey.

3. http://benran.ru —6ubIMOTEKA 1O €CTECTBEHHBIM HaykaM Poccuiickolt akajieMun Hayk.
4. http://eqworld.ipmnet.ru/ru/library/ — snexkrponHas oubiaroreka nmoprana Eqworld

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

[TakeTs! orcHOTO Iporpammuoro odecneuenust Microsoft Office (Word, Excel,
PowerPoint),nmporpamMmmusiii komriekc Maple.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

VYenennoe ocBoeHue Kypca «HuciIeHHbIe METOIbl MOJICTIMPOBAaHUS M ONITUMH3ALMKNY» TpedyeT OOoNbIIon
CaMOCTOSATENIHONH paboThl cTyaeHTa. B mporpamme Kypca IMpHBEIEHO MHHHMAIbHO HE0OXoanmoe
BpeMmst st pabOoThI CTYZIEHTa HaJl TEMO.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— YT€HHE U KOHCIIEKTHUPOBAHUE PEKOMEHI0BAHHOM JINTEPATYPHI,

— TmpopaboTKy ydeOHOro Marepuaina (IO KOHCIEKTaM JICKIM, CEeMUHApOB, y4eOHOW W HayYHOU
JUTEpPaType);

— pelieHue 3a/1ad, MpeAaracMbiX CTY/ICHTaM Ha JIEKIUAX U MPAKTHYCCKUX 3aHITHSX;

— MOJATOTOBKY K KOHTPOJIHLHBIM, CAMOCTOSITEIIbHBIM paboTaM U TECTaM.



PykoBOACTBO M KOHTPOJIH 3a CAMOCTOSITENLHOW pPabOTO CTyIEeHTa OCYMISCTBISETCS B pPE3yJIbTare
aHallu3a WMTOTOB KOHTPOJBHBIX, CAMOCTOSTENLHBIX PabOT W TECTOB, a TakKXKe WHAWBUIYATbHBIX
KOHCYJIbTaIUH.

[MokazareneM BiaJeHUs MaTepUANOM CIYXHUT yMEHHWE pemiath 3aaadd. Jias GopMupoBaHUS yMEHHS
MPUMEHATh TEOPETUYECKUE 3HAHUS Ha MPAKTUKE CTYIACHTY HEOOXOIMMO pellaTh KaKk MOXKHO OOJIbIINe
3aj1a4.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadeapa MEXaHUKH U TPOTIECCOB YIIPABICHUS
Kypc: 1
KBaJupuKaAnus: MarucTp

Cemectpbl, HOpMbI IPOMEIKYTOUHON ATTECTAIMH:
1 (ocennuit) - 3ayet

2 (BeceHHMH) - DK3aMeH

Pa3paborunk: H.B. baanuyx, n-p ¢us.-mar. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH ocymecTBIsATh KpUTHUECKUN
aHaJn3 NpOOJIEeMHBIX CUTyalluii HA OCHOBE
CHUCTEMHOTO TIO/IX0/1a, BBIpadaThIBaTh
CTpaTeruro AecTBui

YK-1.3 PazpabarbiBaet CTpaTeruio TOCTHKEHUS
MOCTABJICHHOM IIeld Kak IOCJICAOBaTeIbHOCTh IIaroB,
HOpeABUIS PE3yabTaT KaKAOTO0 M3 HUX M OLEHMBAs HX
BIMSIHUE HAa  BHEIIHEE  OKPY)KEHHE  IUIaHUPYyeMOi
JEATEIIbHOCTH U Ha B3aMMOOTHOIICHUS YYAaCTHMKOB JTOM
JesITeIbHOCTH

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.2 CrocobeH UCHONB30BaTh HCCIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]ad, MPUMEHSS 3HAHHS B
pa3MYHBIX 001aCTAX HAYKH (TEXHUKH)

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.3 CnocobeH NpUMEHATh TeopeTHueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
pE3ybTaThl

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare nzydeHus: AUCHUTUIMHBL « HUCIEHHBIE METO/IBI MOJICIMPOBAHUS ¥ ONTHMH3AINI 00yYatOIIHACs

JIOJIKEH

3HAThb:

*  MeToabl (DYHKIMOHAJIBHOTO aHajiu3a MPHUMEHSEMBIX MPHU MOCTPOCHUH YHCICHHBIX aJTOPUTMOB
peleHns 3a1a4 ONTUMH3AINY [T CHCTEM C paclpeelICHHbIMU ITapaMeTpaMu;

. Kjaccuyeckue (CuiibHBIE) W 0000meHHble (crnadple) (GOPMYTUPOBKM BAapUALMOHHBIX H
ONTUMU3AIIMOHHBIX 3a/1a4 MaTeMaTH4eCcKoil (GU3NKN U MEXaHUKHY;

. TECOPHUIO |

3¢ deKTHBHBIE

BBIYUCJIIUTCIILHBIC AJITOPUTMBI MMPOCKIHUOHHBIX n

BapUallMOHHO-PA3HOCTHBIX METOA0B, METOAOB KOHCYHBIX 2JIEMCHTOB, METOJOB I'PAHUYHBIX 3JICMCHTOB,
¢ MCTOABI aHAJIM3a YYBCTBUTCIBbHOCTHU IMPU YUCJICHHOM PCHICHUHN ONTUMHU3AIMOHHBIX 3a1a9 MCXaHUKHN

W MaTeMaTu4ecKor (PU3HKH.

yMeTh:

° (I)OpMYJ'II/IPOBaTB U HCCICAOBATHb 3aAa4yud ONTUMH3ALIUNU [JId CHUCTCM C pacipCACICHHbBIMU

napameTpamuy;

* MPHUMEHSTH METOABI aNPOKCUMAIIH PU YUCICHHOM PEIICHHN SKCTPEMAIIbHBIX 33/1a4;
* HpaspabaThIBaTh U HCIIOIL30BATH HA MPAKTHUKE 3(P(PEKTUBHBIC aNTOPUTMBI PEILICHYS;
* OCBaWBaTh HOBBIC HANIPABICHHS UCCIIEIOBAaHHUI B 00JIACTH TEOPHH U TPHIIOKEHUH MOACITHPOBAHUS U

OIITUMMU3AILIUHU.

BJIAA€Th:




° Ky.]'H:TypOI\/’I MOACIINPOBAHUA (bHSPI‘IeCKI/IX 3aJa4 1 HaBBIKOM ITOCTAHOBOK OIITHMHU3AIIMOHHBIX 3a1a4,

® OIIBITOM PCEHICHHA THUIIOBBIX 3aJda4 W 3aJay MOBBIIICHHOW CJI0XKHOCTH C MNPUMEHECHHUEM MCETOLOB
(bYHKI_H/IOHaJ'IBHOFO aHajin3a 1 3(1)(1)6KTI/IBHBIX BbIYUCIIMTCIBbHBIX aJITOPUTMOB;

® HaBBIKOM MNPHUMCHCHUSA YHUCJIICHHBIX METOAOB aHaJIn3a YYBCTBUTCIBHOCTU JISI U3YUCHHS BJIMAHUA
OMpCACIIAOIHNX TapaMCTPOB Ha ONITUMAJIBHOC PCIIICHUC.

3. IlepeyeHb THNOBBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texymmii KOHTPOJIb TpeCTaBIsieT co00i MPOBEPKY CaAMOCTOSATENLHOM pabOThI, BKIIIOUAIOIIAs B ceOs
pelieHue 3a1ad .

PYKOBO):[CTBO U KOHTpPOJIb 3a CaMOCTOSITCIIEHON pa60T0171 CTyACHTA OCYHICCTBJIACTCA B PE3YJIbTATC
aHaJin3a UTOIroOB KOHTPOJIbHBIX, CAMOCTOSATCIIbHBIX pa60T,I/IH,Z[I/IBI/IIlyaJILHLIX KOHch'ILTa]_[I/II\/'I.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

[TpoMesxyToyHast aTTecTanus MO TUCUUILTNHE «UHCIeHHBIE METOABI MOICIIMPOBAHUS U ONITHMHU3AIIHI
MPOBOUTCS B (hopMe dK3aMeHa (YCTHOTO).

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

Dk3amMeHaIMoHHbIH ouer Ne 1

1. AnipruopHbI€ OLIEHKH ONIHOOK.

2. Muddepenuupyemocts GyHKIIMOHATIOB 10 ['aTo.

3. MK3 B ogHOMEpHBIX 337a4ax ¢ UCIOIb30BaHUEM MacTep-3JIeMEHTa.

DK3aMeHaIMOHHbIN ouer Ne 2

1. AnlocrepropHbIE OIIEHKH OITUOOK.

2. ®opMynupOBKa BapHALIMOHHBIX TPAHUYHBIX 3a/1a4.
3. MKD3 c TpeyroiasHbIMU 3JIEMEHTaAMHU.

DK3aMeHalMOHHbIN Omwier Ne 3
1. ONTUMH3AIMOHHBIC 33/a41 C aJTATUBHBIMU U HEAIMTUBHBIMHU (DyHKIIMOHATIAMHU.

2. DKBUBAJICHTHOCTh 33J1ad MUHUMU3AIMH BBIMYKJIbIX (YHKIIMOHAIOB W BAPHAIIMOHHBIX TPAHHYHBIX
3aad.

3. MKD ¢ npsiMOyTOIbHBIMH 3JIEMEHTAMHU.

Ox3aMeHalMOHHBIN OueT Ne 4

1. Meton noKajabHBIX BapUalUi.

2. Teopema cyiecTBOBaHUS U €AMHCTBEHHOCTH PEUICHUS ONTUMU3AIMOHHBIX 3a/1a4.
3. Meroap! ananu3za yyBctBuTenbHOCTH (MAY).

OK3aMeHallMOHHEIN OmieT Ne 5

1. BapuarnonHbie TOAXObI K HECTAIIMOHAPHBIM 3ajadaM.

2. BapuanroHHbIe HEPABEHCTBA U X TEOMETPUYECKAsT MHTEPITPETAIIHSL.
3. MAY npu onTuMu3anuu 6ajok.

Ok3aMeHalMOHHBIN OuneT Ne 6

1. Cxumaromue OTOOpaKeHWS, NPHHLUI HENOABWKHOM TOYKHM M METOIBI IOCIEI0BATEIBHBIX
MPHOIINKESHUH.

2. DKcTpeManbHble PUHITHITBEI 1 METO/IBI B 33j1a4ax Ha COOCTBEHHBIC 3HAYCHUSI.



3. MAY nipu onTUMHU3aIHMK YIPYTHUX TIACTHH.

DK3aMeHaIMOHHbIN ouer Ne 7

1. baHaxoBbI ¥ TMIILOEPTOBBI TPOCTPAHCTBA.

2. Teopema cyIIeCTBOBaHMS U €AMHCTBEHHOCTH peleHus o Merony ['anépkuna.
3. MAU B 3a1a4ax ONTUMH3AINH YCTOWYHUBOCTH CKATBIX CTEPIKHEHM.

OKk3aMeHaMoOHHbIN Ooumet Ne §

1. IlpoctpancTta Cobosesa.

2. [IpoekMoHHbIE OMEepaTophl U MX MPUMEHEHHUE JIJIs OIICHKH omnOKu Metoja ['anépkuHa.
3. MAU B 3a1a9ax ONTUMM3AINH SBOIIOIIMOHHBIX CHCTEM.

OK3aMeHaMOHHBIN Ooumet Ne 9
1. Teopema Pucca u qBOMCTBEHHBIE TPOCTPAHCTBA.

2. OcHoBbel MKD: paszbuenne 00J1aCTH, KyCOYHO-ITOIUHOMHAIBHBIA 0a3uc, TOCTPOCHUE TIOO0AIBHOM
MaTpPHIBI )KECTKOCTH M BEKTOPA IMPABOI YacTH pa3peIlaronieii CHCTEMBI.
3. AnpuopHbI€ OLEHKH OLIHOOK.

Kputepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBJISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbIE, TIIyOOKHWEe 3HaHMA Yy4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OmiieTa M OTBETE€ Ha BOMPOCH IO MPOrpaMMe IUCLUIUIMHBI, a TaKXke IO
pe3yabTaTaM KOHTPOJIBHBIX, CAMOCTOSITEIBHBIX Pa0OT U TECTOB;

olleHKa «OoTIHYHO (9)» BBICTABISIETCS CTYJACHTY, MOKA3aBIIEMYy CHUCTEMaTH3HpPOBAaHHBIC, TIIyOOKHE
3HaHMS yYeOHOW MPOTpPaMMBI JHUCIUILIMHBI TPU OTBETE AK3aMEHAIIMOHHOTO OwWieTa W OTBETE Ha
BOTIPOCHI 0 MPOTpaMMe AWUCHUILTUHBI, a TakKe MO pe3yibTaTaM KOHTPOIBHBIX, CaMOCTOSTEILHBIX
paboT U TeCTOB;

OLICHKA «OTAMYHO (8)» BBICTABISETCS CTYAEHTY, IOKAa3aBIIEMYy CHCTEMAaTH3HMPOBAaHHbIC, 3HAHMA
y4eOHON IporpaMMbl IUCLUILIUHBI IPU OTBETE 3K3aMEHALMOHHOTO OHMJIETa M OTBETE Ha BOMPOCHI IO
IporpaMme JUCIUIIIMHBL, a TAKXKe 110 pe3ylbTaTaM KOHTPOJIBbHBIX, CAMOCTOSITENIBHBIX Pa0OT U TECTOB;

oLleHKa «xopoulo (7)» BBICTaBIAETCS CTYACHTY IO pe3ylbTaraM KOHTPOJIBHBIX, CaMOCTOSATEIbHbIX
paboT M TecToB, €CliM OH TBEPAO 3HACT Marepuajl SK3aMEHAlIOHHOrO OWiera, IrpaMOTHO H IO
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PELIEHUH 3a/1a4 HEKOTOPHIE HETOUHOCTH;

OLIEHKa «Xopoulo (6)» BBICTABJIAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBHBIX, CaMOCTOSTEIbHBIX
paboT U TECTOB, €CIIM OH 3HACT MaTephasl HK3aMEHAIIMOHHOTO OWieTa, IO CYIIECTBY H3JIaraeT ero,
yMeeT IPUMEHSTh [10JyUCHHbIC 3HAHUS Ha NIPaKTUKE, HO JOIyCKAaeT B OTBETE MHOI'O HETOYHOCTEH;

OICHKa «XOpoIIo (5)» BBICTABJIACTCA CTYACHTY IIO PE3YJIbTAaTaM KOHTPOJIbHBIX, CAMOCTOATCIIbHBIX
pa60T " TCCTOB, €CJIM OH 3HACT MaTcpuajl 3K3aMCHAIITMUOHHOTO 6I/IJ'IeTa, usjaraet €ro, ymeeT IIpuMCEHATH
MOJIYYCHHBIC 3HAHUS HA MMPAKTUKE, HC JOITYCKACT B OTBCTC pr6BIX ()H_II/I6OK;

OLICHKA «YIOBJETBOPUTEIBbHO (4)» BBICTABIACTCS CTYAGHTY 1O pe3yJbraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX Pa0OT M TECTOB, a TAaKXKe, €CIM BO BpPEeMs OTBETa SK3aMEHAIMOHHOTO Ouiera OH
nokasayl (parMeHTapHbIH, XapakTep 3HAHHUM, HEIOCTATOYHO NpaBWIbHBIE (HOPMYIHPOBKH 0a30BBIX
MOHSATHH, HO IIPU 3TOM OH BJIaJIe€T OCHOBHBIMH pa3/ieslaMi Y4eOHOM nporpaMMbl, HEOOXOIMMBIMU IS
JaybHelero ooyueHus;



OLICHKA «YIOBJIETBOPUTENBbHO (3)» BBICTABIACTCS CTYAGHTY 1O pe3yJbraTaM KOHTPOJbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TAaK)Ke, €CIM BO BpeMs OTBETA HK3aMEHAIMOHHOTO OHJeTa OH
MoKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO IpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUHN, HAapyIIEHUE JIOTUUYECKOH MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOTPaMMHOIO Marepuasia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiamMu y4eOHOH mNporpamMMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBJIECTBOPUTENHHO (2-1)» BBICTABISETCS CTYIEHTY IO pE3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TAaKXke, €CIM BO BpeMs OTBETa HK3aMEHAI[MOHHOIO OWieTa, OH
MoKa3aJ, YTO HE 3HaeT OOJbLIEH YacTH OCHOBHOIO COIEpKaHHs Y4eOHOW MpOorpaMmbl TUCLMILIMHBI,
J0IycKaeT rpyOble ommMOKM B (HOPMYIMPOBKAX OCHOBHBIX IOHSATHH IUCHUIUIMHBI M HE YMEeT
HCIOJIB30BaTh MOyYEHHBIC 3HAHUS MIPU PELICHUH THIIOBBIX MPAKTHUECKUX 3a/1a4.

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

[Ipu npoBeneHuM yCcTHOro ’k3ameHa oOydaromemycs mnpepoctasisercss 60 MUHYT Ha HOATOTOBKY.
Ompoc ofyuatomerocs 1o Owijery Ha YCTHOM OJK3aMEHE HE JIODKEH TMIPEBBbINIATh JIBYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpemsi mpoBeneHHMs 5K3aMeHa MpU IOJATOTOBKE OTBETOB HA OWJIETHI, OOydaromuecss MOryT
MOJIb30BATECSl MPOTPAMMOM  TUCHMIUIMHBI, KOHCIEKTAMH JICKIUI, CEMHUHApOB M JI000H Ipyroi
JINTEPATYpPOM.

Bo Bpems mpoBemeHus 3K3aMeHa NpHU OTBETE OOydalOLIerocs Ha BOIPOCH MO OWJIETy WM IO
porpaMme JUCHUIUINHBI, OH HE MOXKET I0JIb30BaThCsl KOHCIIEKTAaMM JICKIIMH M CEMHHApOB M JIH000M
Jpyroi JINTEpaTypoi.

DK3aMeH IPOBOAMUTCS B YCTHOU (opMme.

TpaauumonHas ¢popma OueTa COOSPKUT JBa TEOPETHUECKUX BOIPOCA M0 MPOrpaMMe Kypca.

[lepen HawamoM SK3aMEHAIMOHHOW CECCHUM CTYACHTHI MOJYYal0T IMEpPEeYeHb BOIPOCOB, OTBETHI Ha
KOTOpbIe HEOOXOANMO 3HATh JUIS YCHECIIHON cjauy K3aMeHa.

OtBer cTyaeHTa onleHnBaeTcs 1o 10-0amibHOM miKae.



