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 JUCHHUILIMHE: VYnapHast IpOYHOCTH KOHCTPYKLUM
110 HANPABJICHUIO: Texuunueckas puznka
Npo(puIb NOATOTOBKH: Texnnueckast pu3znka KOCMUYECKHX JIETATEIbHBIX alapaToB

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadeapa KOCMUYECKHX JIETaTEeIbHBIX allllapaToB

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 2 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2

[Iporpammy cocrasuin: B.A. @enpauireiin, JOKTOp Hayk, mpodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl KOCMUYECKHX JieTarelbHbIX anmnaparos 02.06.2020



AHHOTANMA
Kypc "VYnapHasi mpouyHOCTh KOHCTPYKIMK" OTHOCHUTCSI K BapUATUBHOW 4YacTH 0Opa3oBaTENbHOW MPOrPaMMBI,
uzydaeTrcst Ha 5 kypce. M3yueHue NaHHOW OUCUMIUIMHBI ONMUPAETCsl HA 3HAHMs, MOJyuYeHHBIE B IPOLECCE
ocBoeHUS JucHuIUIMHbl "®usndeckas wmexaHuwka". M3yueHue y4yeOHOW JUCHUILUIMHBI HANpaBJICHO Ha
yoiyOneHue W pacmiupeHue 0a30Bod  MpodecCHOHAIbHOHM MOATOTOBKM MarucTpaHTa, (GopMupoBaHHe
COOTBETCTBYIOLIMX KomneTeHuil. ConepikaHue Kypca OCHOBBIBAETCSl HA CUCTEMHBIX 3HAHUSAX, [IOJyYEHHBIX B
XOJIe M3YUEHUS CIICAYIOIMINX TEM:

MaremaTHueCcKuil aHaJIn3.

MexaHuKa CIUIOIIHBIX CPE/I.

OCHOBBI TPOYHOCTH.

Teopus xonebaHU ¥ ACUMIITOTHYECKIE METOIBI.

Teopus yCTOMUMBOCTU ABUKEHUS U CIICKTPAJIBHBIA aHAIN3 HECTALIMOHAPHBIX CUCTEM.
Teopus MIACTUYHOCTU U MOJI3YUYECTHU.

1. leau u 3apauu

eap AUCUMNIMHBI
s¢opmupoBaHre 0a30BBIX 3HAHWUH 110 MEXaHHWKE HSKCTPEMAJbHBIX COCTOSHHM I WCCIICOBAHUS
MPOYHOCTH  KOHCTPYKIMH  KOCMHYECKHMX  JIETAaTENbHBIX  alllaparoB  MpU  BO3JEHCTBUHU
BBICOKOMHTEHCUBHBIX YIapHBIX (MMITYJIbCHBIX) HATPY30K, JOPMUPOBAHUE UCCIICOBATEIHCKUX HABHIKOB
B 00NacTh pacueToB, WCHBITAHWH © OMNpEJeNIieHHs] CBOWCTB MaTepHalioB, OIPEIEIISIONINX
YIAPOCTOMKOCTh KOHCTPYKITUI KOCMHUYECKHX JIeTaTeNbHBIX armaparoB (KJIA).

33]13‘[1/[ JAUCHUIIINHBI

*IaTh CTyICHTaM 0a30Bble 3HaHUS B O0JACTM MEXAaHWKH KOHCTPYKUMH TIPH BO3IEHCTBHUH
BBICOKOMHTEHCUBHBIX YJIapHBIX (MMITYJIbCHBIX) HAaIpy30K;

*HAYYNTh CTYAEHTOB HAa NMPHMEpax W 3aJadax MPOBOAUTH PACUEThl IMPOYHOCTH OCHOBHBIX JIEMEHTOB
KJIA npu yngapHOM M HMIIYJIBCHOM HarpyKe€HUH, CaMOCTOSATEJIBHO AaHaJM3UpPOBAaTh IOJYYCHHBIE
pe3yabTarsl;

*laTh CTyJeHTaM 0a30Bble 3HAHUS B OONACTH SKCHEPUMEHTAIBHBIX METOIOB HMCCIEJOBAaHUSI CBOMCTB
MaTepHalloB U METO0B UccieqoBaHus npodHocTy KJIA npu skcTpeManbHbIX peskuMax Harpy>KeHusl.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEMBbI
1eNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJUYECKYIO U UHYIO B 3aBUCHMOCTH OT
TUNA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Crniocoben MIPOTHO3UPOBATh pe3yabTar

JEATENBHOCTH M TJIAHUPOBATh IMOCIEN0BATEIBHOCTD [IAr0B
YK-2 Cnocoben ynpaBisiTh JUIsl  JOCTHXKEHMS  JaHHOro  pesyisrara.  ®dopmupyer
HCCIIEIOBATENLCKMM IIPOCKTOM Ha BCEX dTamax |IWIAH-TpaQuK peanu3alvy NPOEKTa B LEIOM M IUIAH
€ro peanu3annun KOHTPOJIA €r0 BBIIIOJHEHHUS

VYK-2.3 CriocobeH opranu3oBaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKkTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-2.1 O6namaer ¢yHAAMEHTANBHBIMA U TPHUKIAIHBIMUA
3HAHWUSIMU B IPOPMITBHON 00JIaCTH TEXHUYECKOW (DU3UKU

OIIK-2 CriocobeH AeMOHCTPUPOBATh U
UCIIOJIb30BaTh YIITyOJICHHBIE TEOPETUUECKHE U
MPaKTHYECKUE 3HAHHUS (QYHIaMEHTAIBHBIX U

TIATITATIATITIT TV TTAXTA D MARMM ITIIATTA MAVITIITIANTANTT

OIIK-2.2 Cmocoben 00001maTs ¥ KPUTHYECKH OIEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH




IIPYII\JIOIAHDIA na_yx\, D 1UIV1 T1YIVJIV 1VATIYITIVUVNUYL

¢$uznkn

OIIK-2.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
TEXHUYECKOH (HU3MKM M CcHOoCOOEH HX NIPUMEHSTH IPH
pELIeHNH IPAKTUYECKUX 33134

[1K-2 Crnoco0eH caMOCTOITENBHO BBIIIOIHITH
(U3KKO-TEXHIUUECKHE HayUHBIE HCCIICIOBAHMUS
JUTSL ONITUMU3AIIMN TTapaMeTPOB OOBEKTOB U
MPOIECCOB C MCIIOIB30BAHUEM CTAHJAPTHBIX U
CIEIAITBHO pa3padOTaHHBIX
WHCTPYMEHTAIBHBIX ¥ IPOTPaMMHBIX CPEJICTB

[IK-2.1 Bnageer coBpeMEHHBIMH (PU3MKO-TEXHUYECKHUMHU
METOlaMHd  TEOPETHYECKOI0 M IKCIEPUMEHTAJIBHOI'O
HCCIEeI0OBaHUS

[IK-2.2 IIpumensier MeTOAbl MaTeMaTHYECKOTO aHalu3a U
CTPOUT MaTeMaTHYECKHE MOJENM Uil pelleHus 3aaad
ONTHUMU3AINN

[IK-2.3 CnocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
NPOBOAUTH  HCIBITAHWA HAa  PacyeTHO-TEOPETUYECKHUX
MOJENIIX WM OKCICPUMEHTAJbHOM OOOpYIOBAaHHUU C
MPUMEHEHHEM CTaHJIAPTHBIX U CHENHAIBHO pa3paboTaHHBIX
WHCTPYMEHTAJIBHBIX U (MJIN) IPOrPaMMHBIX CPEICTB

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

3HATB!
*GyHIaMeHTanbHbIE  TOHATHS,  3aKOHBI,  ONpEAeNsiomue  (QU3MKO-MEXaHHYECKHue  CBOIiCTBa
KOHCTPYKIMOHHBIX MaTepHasioB KJIA npy BEICOKOMHTEHCHBHOM YIapHOM M UMITYJIIbCHOM Harpy»XeHHH;
*[IOCTAHOBKY M METOAbI peIIeHHs HEIMHEHHBIX 3a/1a4, BO3HUKAIOIIMX IPU OTpabOTKe YIapHOM
MpOYHOCTH KOHCTpYKImi KJIA;
*OCHOBBI JKCIIEPUMEHTAIbHBIX METOIOB MCCJIEOBAHUS CBOWCTB MarepuajoB U HUCCIIEAOBaHUS
npounoctu KJIA npu sKCTpeManbHbIX peXUMax HarpyKEeHHUS.

YMETB:
*[10JIb30BaThCSl CBOMMH 3HAHUSAMHM IS pellieHus (yHAaMEHTANbHBIX U MPHUKJIAAHBIX 3a1a4 0TpaboTKU
MpOYHOCTH KOHCTpYKImi KJIA;
*Jl€J1aTh [IPaBUJIbHBIE BBIBOJBI U3 COIMOCTABIICHUS PE3y/IbTaTOB TEOPUHU U IKCIIEPUMEHTA;
*IIPOM3BOJIUTH YHCIICHHBIE OLIEHKHU O MOPSIIKY BEJIUYHHBI;
*BUJIETh B TEXHUUECKHUX 3a/1a4ax (PU3MUECKOE COACPIKaHHE;
*0CBaMBaTh HOBBIE MPEIMETHBIE 00aCTH, TEOPETHUECKHE TIOAXO/IbI U AKCIIEPUMEHTAIbHbIE METOANKH;
*[I0JIy4yaTh HAWIy4dllMe 3HAuYEHUs M3MEPsIeMbIX BEJIMYMH M IPAaBUIbHO OLEHUTh CTENEHb HX
JOCTOBEPHOCTH;
*3(EeKTUBHO HCIONB30BaTh HMH(GOPMAIIMOHHBIE TEXHOJOTMHM W KOMIIBIOTEPHYIO TEXHHUKY IS
JOCTHKEHUSI HEOOXOIUMBIX TEOPETHYECKUX U MPUKIIAJHBIX Pe3yIbTaToB.

BIIAJIETh:

*HaBBIKAMH OCBOCHHS OOJIBIIOTO 00beMa HH(OpPMAIIHY;

*HaBBIKAMH CaMOCTOSTEIBHOW paboTHI;

*KyJIBTYpO¥ ITOCTAaHOBKH M MOJICIUPOBAHUS (PU3NUESCKHX 3a/1a4;

*HaBBIKAMH TPAaMOTHOW 00pabOTKM pe3yJIbTaTOB OINbBITa M CONOCTABICHHS C TEOPETHYSCKHUMHU
JaHHBIMHU;

*[IPAKTUKOI MCCIICIOBAaHMS U PEILICHHSI TEOPETUICCKUX U TPUKIIAIHBIX 3a]1a4.

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

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

TpynoeMKOCTb 110 BUaM Y4eOHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Pexumel ynapHoro Harpyxenunsa KIJIA u 4 5
BUJIbI PA3PYLLECHUMN.
PU3NKO-MEXAHUYECKHE MOJIENH
2 . 6 5
koHCTpyKImi KJTA.




3 DKCrepUMEeHTaJIbHbIE § METOIbI 6 5
WCCIJICAOBAHMS YIapHOW IPOYHOCTH.
BosneiicTBre BEICOKOCKOPOCTHBIX YAapOB

4 METEOPOHIOB W HYaCTHUI KOCMHYECKOTO 4 5
mycopa Ha KJIA.
WHxeHepHble M YHCIEHHBIE METOJUKH

5 pacuera KJIA mpu BBICOKOCKOPOCTHOM 6 5
yaape.
DKcIepUMEHTalIbHBIC METO/IBI

6 HCCIeI0OBaHUs BBICOKOCKOPOCTHOTO 4 5
yaapa.

Nroro yacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 90 yac., 2 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 2 (Becennuit)
1. Pexxumsl ynapraoro Harpyxeuust KJIA v Buasl pazpyiieHuii.

Knaccuduxanust ygapHbIX ¥ MUMIYJIbCHBIX HAarpy30K Ha KOHCTPYKLMH KOCMHUYECKHX JIeTaTeIbHBIX
anmaparoB. OcobeHHOCTH (POpPMUPOBAHHS pacUpeleNICHHBIX HMMITYJIbCHBIX Harpy3oK. YaapHoe
BozzeiictBue. I[IpoGnema Bo3nmelicTBus kocMmuyeckoro Mmycopa Ha KIJIA. Bunel paspymenus
KOHCTPYKIUH.

2. ®u3NKO-MeXaHNYeCKHE MOJENH KOHCTpyKImi KJTA.

[TocTranoBka 3amay pacdeTa MPOYHOCTH U MpPOLECCOB paspylieHus koHCTpykuui KIIA. Monenn
neopMHUPOBaHUSI KOHCTPYKLIMOHHBIX MaTepUAIOB NPH BEICOKOMHTCHCUBHOM YIIAPHOM Harpy>KEHHUH.
Ucxonnble ypaBHeHMs. YpaBHEHHsS COCTOSHHS Marepuana. YaapHas aguabara W OTKOJIbHAs
MPOYHOCTh KOHCTPYKLUMOHHBIX MarepuanoB. [loHsaTre 00 umnynscHON Harpyske. HempumeHnumocTtsb
Teopun OOONOYEK JUIsI pacdyeTa TOHKOCTEHHbIX KOHCTpyKiui. Cramum 1aedopMUpOBaHUS
TOHKOCTEHHBIX KOHCTPYKIMH IPH UMIYJIbCHBIX Harpy3kax. PacueTHble MOmenu, MCIOJIb3yeMBbIE HA
pa3IMuYHBIX CTAIMSIX.

3. DKcnepuMeHTalbHbIE METO/Ibl UCCIIEI0BAaHUS yAAPHON IIPOYHOCTH.

XapakTepHble PeKUMbI paclpelleIeHHBIX U JIOKAIbHBIX YIAPHBIX M MMITYIbCHBIX BO3JCHCTBHI Ha
koHCTpyKImu KJIA. DkcneprMeHTanbHBIE METOJBI HCCIIEOBAaHUS CBOWCTB MaTepuajioB IpHU
BBICOKOMHTEHCHBHOM YJApHO-BOJIHOBOM Harpys:keHuu. OrnpeesneHue ynapHbiX aguadaTr 1 OTKOIbHOM
[IPOYHOCTH Marepuana. OKCIEPUMEHTAJIbHOE MOJEINPOBAHUE PACIPEACICHHBIX HMITYJIbCHBIX
HArpy30K. OKCIEPUMEHTAJIbHOE MOJIEIUPOBAHUE BBICOKOCKOPOCTHOTO yaapa MO KOHCTPYKIIHH.
3HAKOMCTBO C OJKCIIEPUMEHTATIbHON TEXHUKOH OKCIEPUMEHTAIbHOH 0a3bl yJapHOW NPOYHOCTH
[MH1Nmarna.

4. BozaeicTBre BEICOKOCKOPOCTHBIX YAAPOB METEOPOUAOB U YaCTULl KOCMHUUecKoro mycopa Ha KJTA.

Pexxumbl Bo3aeiicTBuUs ockoiouyHO-MeTeoponaHoi cpeabl Ha KJIA. bamnmuctuueckue npenenbHbIe
3aBUCUMOCTH KOHCTPYKIMI. XapakTepHblE CKOPOCTHBIC JHAalla30Hbl BO3ACUCTBUS W THIBI
paspymenuii. CpeacTBa MOBBIMICHUS OamaucTHYecKoro mpenena. IIpuHIMI neificTBUS 3alIMTHBIX
9KpaHOB. DKpaH YHWIIUIA M €ro pa3BUTHE. XapakTepucThka 3()(EKTUBHOCTH SKPAHHOM 3allUTHI.
baymuctnueckuii npenen KOHCTPYKLHMY, €r0 3aBUCUMOCTb OT CKOPOCTH U yIila coyaapeHus. Mozaenu
OCKOJIOUHO-METEOPOUIHOM CPebl U BEPOATHOCTH HEIPOOOs repMOOOOIOUEK.

5. lmxeHepHble U YuClIeHHble MeToAuKY pacueta KJIA mpu BBICOKOCKOPOCTHOM yaape.



MHOrocyoiHbpIe 3allUTHBIE AKpaHbl. POJIb JIMLIEBOrO M MPOMEXKYTOUHOTO 3KpaHOB. Moxeinb
npoOMBaHUsl JIMIEBOTO 3KpaHa W (opMupoBaHue oOJaKa BTOPUYHBIX OCKOJKOB. BozneiicTBue
BTOPUYHBIX OCKOJIKOB Ha KOHCTpykuuio KJIA. Pacuer uMITyabCHOW HAarpy3Kud Ha 3allUIIAEMYIO
00omnouky. Mcnonbp3oBaHue 3akOHOB coxpaHeHus. HkeHepHble METOIUKHM pacyera. Mcnons3oBanue
YUCICHHBIX METOAOB. MeToJ KOHEUHBIX 3JeMEHTOB. Merton criakeHHbIX uvacTull. IlakeTsr
MPUKIAAHBIX IporpamMm. Mx npumeHeHne i pacyera OalIMCTUISCKUX MPEAesIbHBIX 3aBUCUMOCTEH
W Ha IIpuUMepe 3aluThl MeXIyHapoOHOM KOCMHUYECKOW cTaHuuu. [IpakTHdeckoe 3HAKOMCTBO C
YHUCJIEHHBIM MOJEIMPOBAHNEM M Pacu€TaMH BBICOKOCKOPOCTHOTO COYIApEHUS MEXaHNYECKHUX YaCTHI
C KOHCTPYKTHUBHBIMU 3nieMeHTamu KJIA.

6. DKkcrepUMEHTANIbHBIE METO/Ibl UCCIIEI0BAHUS BEICOKOCKOPOCTHOTO yAapa.

OKCIIEpUMEHTAJIbHBIE METO/bl MOJEIMPOBAHUS BBICOKOCKOPOCTHOIO ynapa. MeTonsl yCKOpeHUs
yaapHukoB. [IpuHUOMIT [EHCTBHS TOPOXOBBIX M JIETKOTa30BBIX OAJUIMCTHYECKHX YCTAHOBOK.
KymynsaTuBHbBIe MeTaTenbHble YCTpoWcTBa. JloCTOMHCTBA M HENOCTAaTKM PA3IMYHBIX CHOCOOOB
YCKOpPEHUS YaCTHULl. YUYacTUE B IKCIIEPUMEHTAX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOAMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

Heobxonnmoe obopynoBaHue Jisi MPaKTUIECKUX 3aHATHI: KOMIIBIOTEP U MyJIbTUMEIUHHOE
o0opynoBanue (IPOEKTOP).

OxcnepumeHTanbHble yeranoBku [{HMMmata ans uccnenoBanus xapakrepucTuk Matepuaion KITA
(ynapHbIx anuabat U OTKOJILHOM MPOYHOCTH), METATEIIbHBIE YCTAHOBKU B3PBHIBHOTO THIIA.

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. dusnka yoapHbIX BOJH U BBICOKOTEMIIEPATYPHBIX THApOAUHaMuYecKkux siBienui [ Texer]/S. b.
3enpaoBudy, 1O. I1. Paitzep, -M., ®uzmariut, 2008
1.®u3uka ynapHbIX BOJIH U BBICOKOTEMIIEPATYPHBIX THAPOIMHAMUYECKUX ABJICHUN. 3enbaosuy S.b.,
Paiizep FO.I1.,M. Hayxa, 1966
2.MeTonpl nccea0BaHMs CBOMCTB MaTepHaioB IPU HHTEHCUBHBIX AMHAMUYECKHUX Harpy3kax. [loxa
obureit pea. M.B. XKeproknetosa. ®I'VII “POAL-BHUNID”. Capos. 2005.
3. OcHOBBI MexaHUKH CIUIOMHBIX cpen.badkun A.B., Cenuanos B.B. M. Uzn-so MI'TY um.
H.2.baymana. 2006.

JomnonHurensHas aureparypa
1. Mexanuka crmomHbIX cpefi [Teker]. Y. 1/ P. B. Tonpamreiin, B. A. T'oponanos ; Poc. Akan. Hayk,
Un-1 npobiem MexaHUKHiOCHOBBI U KilaccH4YecKue Moaesu xxuakocreil - M.Hayka : ®uzmarinut, 2000
1.IToBeneHme BelIeCcTB Mo IEHCTBHEM CHIIbHBIX yaapHbix BoiH.T.1-4. [Tox obmieit pexa. P.®d. Tpynuna.
OI'VII “POALI-BHUND2D”, Capos, 2007.
2.Mexanuka paspyuienusi. Moposos E.M., Myiizemuexk A.1O.
3.ANSYS B pykax unxenepa.lllanckuii A.C.
4.Hay4Hble 0CHOBBI MPOYHOCTH U pa3pymienus marepuaios [ Tekct]/T. Ekobopu,Kues, Haykosa
IyMKa,1978.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 0CBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

1. http://www.edu.ru — dhenepanbhsiii nopran «Poccuiickoe 0OpazoBaHUEY.
2. http://benran.ru —6ubnuoTeKa MO €cTeCTBEHHBIM HaykaM Poccuiickoil akajieMun Hayk.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIECTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



yueOHas ayIuTOpHsl, OCHAILEHHAS! KOMITBIOTEPOM U MYJIBTUMEAUHHBIM 000py/10BaHHEM (IIPOEKTOP,
3BYKOBasi CHCTEMA);

nakeThl oucHOTO MporpaMmHoro obecrieuenns Microsoft Office (Word, Excel, PowerPoint);

nporpammubie koMmiiekebl ANSYS, ABAKUS, 6a3a naHHbIX 1Jis pacdueTa BEpOSTHOCTH HEMPOOos
monyneit MKC meTeoponiaMu U 4acTUIIaMU KOCMHYECKOTO MycCOpa.

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

VYeneniHoe ocBoeHHE Kypca TpeOyeT OONBHION caMOCTOSTENbHOW paboThl cTydeHTa. B mporpamme
Kypca MpuBeIcHO MHHUMAJIbHO HEOOXOJMMOE BpeMsi JIIsl padOTHI CTY/IEHTa HaJl TEMOH.

CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTEHHE U KOHCIIEKTHPOBAHNE PEKOMEHJOBaHHOW JIUTEPATYPhI;

— npopaboTKy yueOHOro Marepuaia (10 KOHCIEKTaM, yueOHOM U HayYHOU JIUTEpaType);
— pelieHue 3a/1a4, NpeajaracMblX CTYIEHTaM Ha NPAKTHUYECKHUX 3aHITHAX;

— MOATOTOBKY K KOHTPOJIbHBIM, CAMOCTOSITEIILHBIM paboTaM U TECTaM.

KonTtponp 3a paboToil cTyaeHTa OCYLIECTBISETCS B pe3ylbraTe WHAMBHIYaJbHBIX COOECEIOBaHUH,
KOHCYJIBTAIIMH, y4aCTHs B SKCIIEPUMEHTax (IIPU BO3MOXKHOCTH).

Jnst popMupOBaHUs YMEHUS PUMEHATh TEOPETUUECKUE 3HAHUS HA MPAKTUKE CTYACHTY HEOOXOIMMO
OCBaMBaTh KOMIIBIOTEPHBIE METOIBI UNCIEHHOTO MOJEINPOBAHMSI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: Texanueckas Qpusnka

npopuJib NOArOTOBKHU: Texauveckas Gu3NKa KOCMUYECKUX JIETATEILHBIX allapaToB
dusTex-urkona ApokocMuueckux TexHomoruit
kadempa KOCMUYECKUX JIETAaTeIILHEIX alapaToB

Kypc: 1

KBaJU(PUKAHA: MarucTp

Cemectp, (hopMBI IPOMEKYTOUHOH aTrTecTanuu: 2 (BECEHHUN) - DK3aMeH

Pa3paborunk: B.A. ®enpamreitn, TOKTOP HAYK, MPodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CnocoGen ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

YK-2.1 ®opmynupyer B pamMkax 0003HAUEHHOH MPOOIEeMBbI
HeNnb, 3aJadd, aKTyaJbHOCTh, 3HAYMMOCTH (HAy4HYIO,
NPaKTUYECKYI0, METOJMYECKYI0O U UHYIO B 3aBUCHMOCTH OT
TUMA TPOEKTa), OXKHIAEMbIe pPEe3yJbTaTbl W BO3MOKHBIC
cdepbl UX MPUMECHEHUS

YK-2.2 Criocoben MIPOTHO3UPOBATh pe3yabTar
NEeSITEIbHOCTH U IUIAHUPOBAThH MOCJIEJ0BAaTEIbHOCTD IIAroB
I JAOCTWXKGHUS  JaHHOro  pesynerara. ®Dopmupyer

HJ'IaH—l"pa(l)I/IK pceajin3anun IIPOCKTa B NCJIOM U IUIAH
KOHTPOJIA €0 BBIIIOJIHCHUSA

VYK-2.3 CriocobeH opranu30BaTh 1 KOOPAHMHUPOBATH paboTy
YYaCTHUKOB TNPOCKTa, o0ecreunBaTth paboTy KOMaHJbI
HEOOXOIMMBIMHU pecypcamMu

VYK-2.4 Ilpencrapnser myOIu4HO pe3ysbTaThl IpoeKTa (Win
OTAENBHBIX €ro JranoB) B (opMe OTYETOB, CTarei,
BBICTYIUICHMH Ha HayYHO-IPAKTUYECKUX KOH(EPEHIHSIX,
CeMMHapax U T.II.

OIIK-2 CriocobeH AeMOHCTPUPOBATh U
UCTIONIB30BaTh yITyOlIeHHbIC TECOPETUUECKUE U
MPaKTHYECKUE 3HAHHUS (QYHIaMEHTAIBHBIX U
NPUKIAJHBIX HAYK, B TOM YHCIIE TEXHHYECKOH
¢$uznkn

OIIK-2.1 O6namaer ¢yHAAMEHTANBHBIMA U TPHUKIAIHBIMA
3HAHWUSIMU B IPOPMITBHON 00JIaCTH TEXHUYESCKOW (DU3UKH

OIIK-2.2 Cmocoben 00001maTe ¥ KPUTHYECKH OIEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICAOBAHUII B 00JacTH
mpoeCCUOHATBHOM IEATEILHOCTH

OI1K-2.3 [NoHnMaeT MeXIUCIUTLTMHAPHBIC CBSI3U B OOJIACTH
TEXHUYECKOH (HU3MKM M CHOCOOEH HX NPUMEHSTH IPH
pELIeHNH IPAKTUYECKUX 33134

I1K-2 Crnoco0eH caMOCTOITENBHO BBIIIOIHITH
(U3KKO-TEXHUUECKHE HayUHBIE HCCIICIOBAHMUS
JUTSL ONITUMU3AIIMN TTapaMeTPOB OOBEKTOB U
MPOIECCOB C MCIIOIB30BAHUEM CTAHJAPTHBIX U
CIEIMAIBHO pa3pabOTaHHbIX
WHCTPYMEHTAIBHBIX ¥ IPOTPaMMHBIX CPEJICTB

[IK-2.1 Bnageer coBpeMEHHBIMH (PU3MKO-TEXHUYECKHUMHU
METOlaMH  TEOPETHYECKOI0 M IKCIEPUMEHTAIBHOI'O
HCCIIEeIOBaHUS

[IK-2.2 IIpumensier METOAbl MAaTeMaTHYECKOTO aHalu3a U
CTPOUT MaTeMaTHYECKHE MOJENM Uil pelleHus 3aaad
ONTHUMU3AINN

[1IK-2.3 CnocobeH caMOCTOSATEILHO
NPOBOIUTH  HCIBITAHUS HAa  PACYCTHO-TEOPETUYCCKHUX
MOJICNIAX WM OKCIICPUMEHTAIBHOM  OOOPYIOBaHUU €
MPUMEHEHHEM CTaHIAPTHBIX U CHCIUAIBHO pa3paboTaHHBIX
WHCTPYMEHTAIBHBIX ¥ (MJIN) MPOrPaMMHBIX CPEICTB

[JIaHUPOBATL U

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare u3ydeHus AUCUUILUIMHBL « YIapHAs MPOYHOCTb KOHCTPYKLHID 00y4atoNuiics JOKEeH:

3HAThb:

*(yHIaMeHTaIbHbIE  MOHATHS,

3aKOHBI,

onpeznesnsiome  (GpU3NKO-MEXaHUYECKUe  CBOIiCTBa

KOHCTPYKUMOHHBIX MaTepuanoB KJIA mpu BEBICOKOWHTEHCUBHOM YIapHOM U UMITYJIbCHOM Harpy>KCHHH;
*[IOCTAHOBKY M METOAbl PpEIIeHHs HEIMHEHHBIX 3a/a4, BO3HUKAIOIIMX IpU OTpabOTKe YIapHOMH

MpOYHOCTH KOHCTpYKImi KJTA;

*OCHOBBI JKCIIEPUMEHTAIbHBIX METOIOB MCCJIEOBAHUS CBOWCTB MarepuajoB U HUCCIIEAOBaHUS
npounoctu KJIA npu sKCTpeManbHbIX peXUMax HarpyKEeHHUS.

yMeTh:




*[10JIb30BAaThCsl CBOMMH 3HAHHUSIMU ISl pelieHus (yHIaMEeHTaIbHBIX U MPUKIAIHBIX 3a/1a4 0TpabOTKH
npoyHocTH KOHCTpYyKIuit KJIA;
*J1eJ1aTh PaBUIIbHBIC BBIBOJBI U3 COMOCTABICHUS PE3yJIbTaTOB TEOPUHU U IKCIICPUMEHTA;
*[IPOM3BOANTH YHCIICHHBIC OLICHKH 10 MOPSAAKY BEITHYHHBL;
*BHUJICTh B TEXHUYECKHUX 3a7adax (PU3NIECKOE COACPKAHUE;
*0CBaMBaTh HOBBIE MPEIMETHBIE 00IACTH, TEOPETUUECKHE TIOAXObI U AKCIICPUMEHTAIbHBIC METOIUKY;
*[I0JIy4aTh HAWIY4YLINE 3HAUYCHUS H3MEPSEMbIX BEJIMYMH M NPAaBUIBHO OLEHUTHh CTENEeHb HX
J0CTOBEPHOCTH;
*3(h(heKTUBHO HWCHONB30BaTh WH(POPMALMOHHBIE TEXHOJOTMM UM KOMIIBIOTEPHYIO TEXHUKY JUIS
TOCTHKEHUS! HEOOXOIMMBIX TEOPETUIECKHUX U MPHUKIIAJHBIX PE3yIbTaTOB.

BJIA/IeTh:
*HaBBIKAMH OCBOCHHS OOJIBLIOTO 00beMa HH(OpMALNK;
*HaBBIKAMH CaMOCTOSITEIbHON paboTHI;
*KYJIBTYPOI TIOCTAaHOBKH U MOJEIMPOBaHUS (PU3UUECKUX 3a/1a4;
*HaBBIKAMH T'PaMOTHOW 00paOOTKM pe3ylbTaTOB OMbITa M CONOCTaBICHHA C TEOPETHYECKHUMHU
JTaHHBIMH;
*[IPAKTUKOI NCCIIEIOBAHMS U PEILICHNS TEOPETUIECKUX U IPUKIIATHBIX 3a/1ad.

3. IlepeyeHb THNOBBLIX (IPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
Texy1uii KOHTPOJIb OCYIIECTBISIETCS B (hopMe 3amuThl paboT Ha ceMHUHapax.

[IpumepHbIe TeMBI 1J1s1 TEKYILIETO KOHTPOJIA:

1. Knaccugukanuus ygapHbIX U MMIYJIBCHBIX Harpy30K Ha KOHCTPYKLIMHM KOCMHYECKHX JIETaTeIbHBIX
anrmaparos.

2. Mogenu nedopMHpPOBaHUSI KOHCTPYKLUMOHHBIX MaTe€pHalioB NPU BBHICOKOMHTEHCHBHOM YIApHOM
HarpyeHuu.

3. Ompenenenue yaapHbIX aguadar 1 OTKOJIBHON MPOYHOCTH MaTepHaa.
4. TlpuHIun AeWCTBUS 3aIIUTHBIX SKPAHOB.
5. PacueT uMIynbCHOM HArpy3KH Ha 3alIMIACMYIO 000JIOUKY.

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[TpoMeskyTOYHAas aTTeCTalMs 10 TUCHUTUINHE « YIapHas MPOYHOCTh KOHCTPYKIHI» OCYIIECTBISIETCS B
(dhopme dK3aMeHa (YCTHOTO).

DK3AMEHALIMOHHBIN BUJIET Nel

1. Mogenu nehopMHpOBaHHSA KOHCTPYKIMOHHBIX MAaTepHajioB IPH BBICOKOMHTEHCHBHOM YIapHOM
HarpyxeHuu. McxonHsle ypaBHEHUs. YpaBHEHHS COCTOSHUS MaTeprana.

2 Craguu nedopMHpPOBaHUSI TOHKOCTEHHBIX KOHCTPYKUMI MPH MUMITYJIbCHBIX Harpyskax. PacuerHsie
MO/JIEJIN, UCIIOIb3YEMBIE Ha Pa3IMUHbIX CTAAUAX.

DK3AMEHAILIMOHHBIN BUJIET Ne2

1. TlocTaHOoBKa 3a7ay pacdeTa MPOYHOCTH M IPOLECCOB paspylieHns koHcTpykuui KJIA. Monenn
ne(opMUpOBaHKs KOHCTPYKLIMOHHBIX MaTe€pUasioB NPH BHICOKOMHTEHCHBHOM YIApHOM Harpy)KeHHH.
HcxonHble ypaBHEHUS.

2. VYcioBus NPUMEHHMMOCTH TEOPUH O0OJIOYEK Ul pacdyeTa TOHKOCTEHHBIX KOHCTpyKIui. Cramuu
nedopMHUpPOBaHUSI TOHKOCTEHHBIX KOHCTPYKLMH HpU UMIYJIBCHBIX Harpys3kax. PacuerHsle mozpenw,
UCIOJIb3YEMbIE HA PA3JINYHBIX CTAIUAX.

DK3AMEHALIMOHHBIN BUJIET Ne3

1. DOxcrnepuMeHTaJbHblE METOIbl MCCIEIOBAHUS CBOMCTB MaTre€pUajiOB IPHU BbICOKOMHTEHCHUBHOM
YIApHO-BOJHOBOM Harpy>K€HUH.

2. OnpeneneHI/Ie YAapHBIX aI[I/IaGaT M OTKOJIbHOM OPpOYHOCTU MaTCpuUuaia.

BK3AMEHALIMOHHbIN BUJIET Ne4



1. bamuctuueckue npenenbHble 3aBUCUMOCTH KOHCTPYKLUH. XapaKTepHble CKOPOCTHBIE AUAIa30HbI
BO3JEMCTBUSA U THIIBI pa3pyIICHUH.

2. IlpuHuun AeWcTBUS 3AIIMTHBIX 3KPAaHOB. DKpaH YHINIIAa M €ro pa3BUTHE. XapaKTepUCTHKa
3G GEKTUBHOCTH SKPAHHOH 3aIUTHI.

9K3AMEHAHI/IOHHBII7I BUJIET Ne5
1. VmkeHepHbIE METOJUKH pacueTa OaTUCTUIECKUX MPEeTbHBIX 3aBUCUMOCTEH.
2. Yuciaennsle MeTOAbI. MeTOI KOHEYHBIX DJIEMEHTOB. MEeTOI CIIaKEHHBIX YaCTHII.

DK3AMEHAILIMOHHBIN BUJIET Ne6

1. DOxcnepuMeHTaJbHbIE METOABI MOJEINPOBAHUS BBICOKOCKOPOCTHOIO yiapa. Meronsl yCKOpeHus
YIApHUKOB.

2. IlpuHUMIT IEHCTBHUS MOPOXOBBIX U JIETKOTA30BBIX OANIMCTUYECKUX YCTAaHOBOK. KymyssiTuBHBIE
MeTarelbHbIe yCTPOUCTRA.

Kpurepun onennBanus
OIIEHKA «OTJINYHO (10)» BBICTABIISIETCS CTYNEHTY, MOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, DIIYOOKHWE 3HaHUS Y4YeOHOH NporpaMMbl AMCLUIUIMHBL TPU  OTBETE
9K3aMEHAIIMOHHOTO OwjieTa M OTBETe Ha BONPOCHI 0 IMPOrpaMMe IUCLUIUIMHBI, a TaKkKe 10
pe3ynbTaraM KOHTPOJIBHBIX, CAMOCTOSITENILHBIX PadOT U TECTOB;

OLIEHKa «OTIMYHO (9)» BBICTABISIETCS CTYICHTY, ITOKAa3aBIIEMy CHUCTEMaTU3UpPOBaHHbBIC, TIIyOOKHE
3HaHUS Y4eOHOM NPOrpaMMbl TUCHHUIUIMHBI IPU OTBETE SK3aMEHAIIMOHHOIO OWiieTa W OTBETe Ha
BOIIPOCHI 10 TPOTpaMMe JUCLUIUIMHBI, a TaKXKe 0 pe3ylbTaraM KOHTPOJBHBIX, CaMOCTOSTEIbHBIX
paboT u TeCTOB;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHUCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH mporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMjeTa M OTBETE Ha BOIPOCHI 110
porpamme JUCHUIUIMHBL, a TAKXKE TI0 pe3yJabTaTaM KOHTPOJIbHBIX, CAMOCTOSITENIbHBIX paboT U TECTOB;

OLIEHKAa «XOpoImo (7)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIM OH TBEPJO 3HAET Marepuall SK3aMEHAIMOHHOTO Owsiera, TPaMOTHO U IO
CYILECTBY M3JIaraeT €ro, yMeeT NPUMEHSATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

OLICHKAa «XOpOoIIo (6)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIIM OH 3HAeT MaTepuas HK3aMEHAIIMOHHOTO OwmieTra, MO CYIIECTBY M3JIaraer ero,
yMeeT MPUMEHSTH TOJTyYCHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAaeT B OTBETE MHOTO HETOYHOCTEH;

OLIEHKa «Xopoulo (5)» BBICTaBISAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBbHBIX, CaMOCTOSTEIbHBIX
paboT 1 TeCTOB, €CIM OH 3HACT MaTepual SK3aMEHAIMOHHOTO OHJIeTa, U3JIaraeT ero, yMeeT NpUMEHSTh
MOJTy4eHHbIE 3HAaHWUS Ha MPAKTHKE, HE JI0IyCKAeT B OTBETE I'PYObIX OMNOOK;

OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/IbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTEIFHBIX PadOT M TECTOB, @ TAaKXkKe, €CIM BO BPEMs OTBETa SK3aMEHAIMOHHOTO OmieTa OH
nokazay (parMeHTapHbBIN, XapakTep 3HAHHA, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/iellaMi Y4eOHOM MpOorpaMMbl, HEOOXOIMMBIMU IS
JalbHEHIIero ooyueHus;

OLIGHKA «YIOBJETBOPUTENBbHO (3)» BBICTABIACTCS CTYACHTY [0 pe3yJbraTaM KOHTPOJBbHBIX,
CaMOCTOSATENIBHBIX paboT U 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 IIPOrPaMMHOIO Marepuaia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiamMu y4eOHOH mNporpamMMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJy4eHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;



OIIEHKa «HEYIOBJIETBOPUTENHHO (2-1)» BBICTABNSAETCA CTYACHTY IO pE3ylbTaTaM KOHTPOJbHBIX,
CaMOCTOATENBHBIX paboOT U TECTOB, a TaKXXe, €CIM BO BpPeMsl OTBETa JK3aMEHAIMOHHOIO OWiieTa, OH
MOKa3aj, YTO He 3HaeT OOMbIIeil YacTH OCHOBHOIO COAEpXKaHUS Yy4eOHOH MporpamMMbl JAWUCIMILUIMHBI,
Jormyckaer rpyOble omuOKkd B (HOpPMYNTHPOBKAX OCHOBHBIX MOHSITHHA IUCHMIUIMHBI U HE YMEeET
UCTIONIb30BaTh MOTyYEHHbIE 3HAHWUS IPU PEIICHUU TUIIOBBIX MPAKTUYECKUX 33/1a4.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HToroBasi »K3aMEHAIIMOHHAS OLCHKA BBICTABIACTCS CTYIEHTY C YYETOM OICHKH ero paboThl B
CeMecCTpe, cljaul CaMOCTOATEIILHBIX PadoOT.

DK3aMeH NPOBOIUTCS B YCTHOH (hopme.
TpaguunonHas opma 6usera COOepKUT JIBa TEOPETUUECKUX BOIIPOCa 0 pOrpaMme Kypca.

Ilepen HagamoM SK3aMEHAIMOHHOW CECCUM CTYICHTHI IIOIY4aroT IE€pedeHb BOIIPOCOB, OTBETHI Ha
KOTOpBIE HEOOXOIUMO 3HATh IS YCIICIIHOM CJauy SK3aMEeHa.

Otser cTyneHTa oneHnBaercs mo 10-0ambHO mKae.



