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AHHOTANMA
Nzydenne yueOHOW AWCIMILTAHBI HANPABIEHO HAa YIIyOJIeHHE M pacIIupeHne 0a30BOW MpodecCHOHANTBHON
MOJITOTOBKU MarucTpanTa, OPMUPOBAHUE COOTBETCTBYIOIIMX KOMITCTECHITHHA.

B y4eOHON AMCUUIUIMHE pacCMaTpPUBAIOTCS OCHOBHBIE TEOPETUYECCKUE IMOHSITHS, KOHLUEHIMH U TOAXOMAbI
TEOpPUU YMpaBiCHUS IUHAMHYECKHMMH CHUCTEMaMM [UI HCIOJB30BaHUS B OONACTAX M JUCHUIUIMHAX
€CTEeCTBEHHOHAY4YHOTo npo¢mid. CTyaeHTHl MONIYy4aloT 3HaHUS B 00JIACTH COBPEMEHHOM TEOPHUHU YIPaBICHUS,
y4arcsi OCHOBaM IIPOEKTHPOBAaHUS CHUCTEM YIPABIEHUSA JBM)KEHHMEM KOCMHUYECKHMX amlaparoB U
paKeTOHOCHUTEIIEH, a TaKKe HAa KOHKPETHBIX IMpUMeEpPax 3HAKOMSATCS ¢ 0COOEHHOCTIMH Pa3pabOTKu GOPTOBOTO
IPOrpaMMHOT0 oOecredeHus n3feauii HoBOW TexHUKU. CTyIeHThl HaydyaTcsl pelaTh 3aJadd, CBA3aHHbBIE C
YIpaBJiICHUEM YIPYTUMHU KOHCTPYKIHMSAMHU KaK Pa3IeioM MEXaHUKH.

1. leau u 3apauu

eap AUCUMNIIMHBI
* ¢opmupoBaHue 0a30BBIX 3HAHWH 10 TEOPUU YMPABICHUS IWHAMUYECKUMH CHCTEMaMH JUIs
WCIIONIb30BaHUS B OONACTAX W JUCHUIUIMHAX E€CTECTBEHHOHAYYHOTO TpOouiIst, (OopMHUpOBaHUE
WCCIIeIOBATEIHCKIUX HABBIKOB U CIIOCOOHOCTH NMPUMEHSTh 3HAHUS Ha MTPAKTHKE.

3agauu AUCHMIIHHBI
 Jlatb cTtyneHTam 0a3oBble 3HAHHS B 00J1aCTH COBPEMEHHOM TEOPUN YIPaBICHHS.

*  Hayuurp cTyneHTOB OCHOBaM IPOEKTHPOBAHUSA CUCTEM YIIPABJICHUS ABUKCHHEM KOCMHYECKHX
anmnapaToB U PaKETOHOCUTEIIEH.

* Ha KOHKpeTHBIX NIpuMepax O3HAKOMHUTHb CTYIEHTOB C OCOOEGHHOCTSAMH pa3paboTKu OOpPTOBOTO
MPOrPaMMHOTO 00eCIIeUeHUS H3/IETHI HOBOM TEXHUKH.

2. llepedyenn popmMupyemMbIX KOMIETEeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

WNHaukaTopsl JOCTHKEHHS KOMIIETEHIIMH

OIIK-3 Cnioco6eH BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsi OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Brnameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJ]aMU PEIICHMs], TTOHNMAeT U YYUTHIBACT HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[MK-1 Crocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJ1a4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OI[CHUBATh KAueCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE 4ieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BLIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[MK-2.1 Cnoco0eH TuUIaHUpOBaTh ¥ TPOBOJAWTH HaydHBIC
HCCJICAOBAHUS CaMOCTOSITENIbHO WMJIM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

3. IlepevyeHnb MIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILTHHE (MOXYJII0)

B PE3IYIBTATC OCBOCHUA JUCHUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAThb:




YMETb:

* CHCTEMBbl KOOPJHMHAT, UCIIOIb3yEeMbIE JUIsl OMUCAHHUA JUHAMUYECKOTO TIOBEACHUS KPYITHOrabapuTHOM
kocmuueckoi koHcTpykimn (KKK);

*  (opmynbl IS a3POAMHAMUYECKOTO, TPAaBUTALMOHHOTO, MAarHUTHOT'O MOMEHTOB M MOMEHTOB CHJI
COJTHEUHOTO JaBieHus, BozaeicTByomux Ha KKK u nx BriBoz;

. ypaBHEHHs YIVIOBOTO JBM)KEHHUS TBEPAOIO Teja Ha KPYroBOM OpOuTe MNpH BO3ACHCTBUU
I'PaBUTAIIOHHOTO U a3POANHAMUYECKOTO MOMEHTOB, U MX JIMHEapH3alus OTHOCUTEIBHO OPOUTAIBHOM
CHCTEMBI KOOPJMHAT;

»  Owusuueckuii cMbicn MeTona Dypre u Metona lanambepa pelieHus ypaBHEHHH MaTeMaTH4eCKOM
¢buzuky;

. noctaHoBky 3amgauu lltypma JlnyBwiuis aJisi ypaBHEHWH M3TMOHBIX KoyieOaHWK CBOOOJHOTO
CTEpPKHSA, HOPMAJIbHBIE KOOPAMHATHI, COOCTBEHHBIE YacTOTHI M COOCTBEHHbIE (OPMBI YHPYTUX
KoJieOaHUil KOHCTPYKIINY;

* YpaBHEHUS ABMKCHHS TBEPIOIO TeJa ¢ yNPYTMMHU 3JIEMEHTaMU KOHCTPYKIIHH;

* METOJ KOHEUHbIX JIEMEHTOB B TEOPUU YIIPYTOCTH;

*  CTPYKTypy aBTOMara CTAOMJIM3AlMH C YYETOM MECT PACIIOJIOKEHHS HCIOJHUTEIBHBIX OPraHOB U
YYBCTBUTEJIbHBIX 2JIEMEHTOB;

* SBJICHUE 3aXBaTa yNpPYrUMH KojeOaHUSIMH aBTOMAaTa CTa0MIN3allny;

* MeToIbl olleHKH ycroiunBoctu apuxkeHus KKK ¢ ynpyrumu sanemeHTaMu KOHCTPYKIMH.

* B paMKax TEOPUH TOHKHX CTEpP)KHEH OICHMBaTh COOCTBEHHBIE YaCTOTHI M (DOPMBI YHPYTHX
KoJieOaHUil KOHCTPYKIINY;

*  paccuMThHIBaTh IEPEAATOYHYI0 (PYHKIMIO OT HCIOJHUTEIBHOTO OpraHa K YyBCTBHTEIBHOMY
AJIEMEHTY, C YUYETOM YIPYTOH CBSI3H MEK/ITy HUMU;

* PaccunThIBaTh MOJOCOBBIE CaMOHACTPAMBAIOIIMECS (HIBTPHI B KOHTYpPE YNPABICHUS JBHKCHUEM
KKK;

* OueHuBaTh BIHMSHUE KUIKOCTHOTO HAIOJHEHHS (B paMKaX €ro MEXaHWYEeCKOro aHajiora B BHIE
NPUCOCIMHEHHBIX OCIMJUIITOPOB) HA IMHAMUKY JIBHKCHHSI O0BEKTA yIIPABICHHUS;

* HACTpauWBaTh IapaMeTPhl CHCTEM YIPaBICHHS BI)KCHHEM KOCMHUYECKUX alllapaTtoB C YHPYTHMH
AJIEMEHTaMHU.

BJIAJIETD:

* KYJIBTYpOU MaTeMaTHUECKOW MOCTAHOBKH 3ajia4 YIPABICHUS JBMKCHUEM KOCMHYECKHX allaparoB ¢
YIPYTHMH IEMEHTAMH KOHCTPYKITUY;

* 0a30BBIMH OCHOBaMH Pa0OOThI B KOMMEPYECKHX MPOIPAMMHBIX MPOIYKTaX WUCHONB3YIOMIMX METOJ
koHeuHBIX 35eMeHTOB (NASTRAN, ANSYS);

*  METOJUKON pacueTa YCTOMYMBOCTH JABIDKEHHsI OOBEKTa YMPABJICHUS C YY4ETOM JUHAMHUKH €ro
KOHCTPYKITUH;

* MareMaTU4ecKOi TeopHuel (UIBTpalny;

. HaBBIKAMUA CaMOCTOSITENIBHONH pabOThl C HAyyHOW JIMTEPATypod IO  YIPaBICHUIO
KpYITHOTa0APUTHBIMA KOCMHYECKUMH KOHCTPYKIIUSIMHU.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yU€OHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

Tema (pazmen) TUCITUTUTHHEL
Camocr.

Jlextiun | Cemunapsr | JlaGopat. paGoOTHI pabora

BeiBon bopmyn BIIMSHUS
a’pOJMHAMUYECKOTO, TPABUTALMOHHOIO,
MarHUTHOTO MOMEHTOB M MOMEHTOB CHJI
COJJHEYHOTO JaBJCHHS Ha  JTUHAMHKY
YIJIOBOTO JABMXKEHUSI KpPYITHOraOapuTHON
kocmuyeckor koHcTpykuuu (KKK).




BriBon ypaBHEHHMII YINIOBOIO JABUKEHUS
TBEPIOro Teja Ha KPyroBod opOHUTE NMpHU

2 BO3JIEHCTBUU TPaBUTALIMOHHOTO u 8 8 10
a’pOAMHAMUYECKOTO MOMEHTOB H HX
JMHeapu3aIys.

3 [Momepeunble konebGaHuWst CBOOOMHOTO 10 10 3
TOHKOTO CTEPIKHSL.

4 VYpaBHEHUS! IBUXEHHS TBEPAOTrO Tejia C 6 6 ]
YIPYTHMH JIEMEHTaMH KOHCTPYKIIUH.
Bnusnue — AMHAMMKM — KOHCTPYKIHH

5 (ynpyrux ~ CBOWCTB  Kopllyca)  Ha 7 7 11
ycToruuBocTh aBmkeHus KKK.
Pacuer napaMmeTpoB CHUCTEMBI

6 6 6 13
ympasnenus KKK.

Nroro yacos 45 45 60

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 180 yac., 4 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 3 (Ocennwii)

1. BeiBox ¢opMyn BIMSHUS ad3pPOIMHAMHYECKOrO, I'PABUTALMOHHOTO, MAarHUTHOIO MOMEHTOB W
MOMEHTOB CHJI COJHEYHOIO [aBJICHHWS HAa JMHAMHMKY YIJIOBOTO J[BI)KEHHS KpPyIHOrabapuUTHOM
kocmuyecko koHcTpykuuu (KKK).

1.1. Onucanue cucTeM KOOPAMHAT.

1.2. BeiBog popMyIt Jiist a9pOJMHAMHYECKOTO MOMEHTA B paMKax 3epKabHO-IU(PY3MOHHON MOIEIN
o0TeKkaHus CBOOOTHO- MOJICKYJISIPHBIM TTOTOKOM.

1.3. BeiBoa (hopmyI JJist TPaBUTAIIMOHHOTO MOMEHTA B T10JI€ HBEOTOHOBCKOT'O TIOTCHIIHAA.

1.4. BeBog QopMyin Juisi MarHUTHOTO MOMEHTa B PaMKax MOJIENHM B3aUMOJCHCTBHUS TOKOBBIX H
morauTHeIX cucteM KKK ¢ MarHuTHBIM 1umoiaemM 3eMIId.

1.5. BemBon ¢opmyn s MOMEHTOB ~ CHJI ~ COJIHEYHOTO  JIaBIICHHS B  paMKax
3epKaTbHO-TU(DHY3HOHHOTO OTPAKEHUSI.

2. BbIBOA ypaBHEHMI YIJIOBOTO JBMXKEHUS TBEPIIOTO Tella Ha KPYroBOW OpOWTE MpH BO3ACHCTBUH
IPaBUTALMOHHOIO U a3POJANHAMUYECKOTO MOMEHTOB U MX JIMHEAPU3ALIHS.

2.1. Kunemarnueckue HeTUHEHHbIC YpaBHEHUS IBHKCHUS B KBaTEPHUOHHOW (hOpME OTHOCHUTEIIBHO
OpOUTaNIBHOM CUCTEMBI KOOPJHHAT.

2.2. CBsi3p KUHEMaTHYECKUX COOTHOIICHUI B KBaTepHUOHHOW (mapamerpsl Ponmpura-I'amuinbHOHA)
¢dopMe C KWHEMAaTHYECKHMMH COOTHOIICHHsSMH B Qopme B ymioB Diinepa-KpeuioBa u B dopme
Ilyaccona.

2.3. Teopema 00 U3MEHEHNN KHHETUIECKOTO MOMEHTA, IMHAMUYECKIE YpaBHEeHHs Dilepa.

2.4. Jluneapu3zalysi KHHEMAaTWUYeCKUX M JIMHAMHYECKUX YpPaBHEHUH JBW)KEHUS OTHOCHUTEIBHO
OpOUTaNIBHOM CUCTEMBI KOOPJHHAT.

2.5. PenieHus TuHeapru30BaHHbBIX YPaBHEHUN, TIOJIOKEHHS pABHOBECHS.
3. lomepeunsle konebaHusi CBOOOHOTO TOHKOTO CTEPIKHSI.

3.1 BbIBox ypaBHEHHH MOMEpPEYHBIX KOJEOAHWU CTEPKHS, OINpEJEICHUE KECTKOCTU IOTEPEUHBIX
KoJieOaHMH, TpaHUYHBIC YCIOBUS HA CBOOOIHBIX KOHIIAX CTEPKHSI.

3.2. Meron ®ypee u wmerox Jamambepa pemieHHs ypaBHEHHH MaTeMaTHYecKOH (QHU3UKU
TUIMepOOINIeCcKOro THIIA.

3.3. 3amaua llItypma JInyBumis st ypaBHEHUH H3TMOHBIX KojleOaHM CBOOOTHOTO CTEPIKHSI.



3.4. HopmanbHbIe KOOPJIMHATHI, COOCTBEHHBIC YaCTOTHl H COOCTBEHHBIE ()OPMBI YIPYTUX KOJIeOaHMIA
KOHCTPYKIIUH.

3.5. OproroHanbHOCTH COOCTBEHHBIX (HOPM U UX HOPMHUPOBKA, MOJIBI ABMKEHHUSL.

3.6. BeiHyxIeHHbBIE KOeOaHUsI CBOOOIHOTO CTEPIKHS O ICHCTBUEM COCPEIOTOYCHHBIX CHUIIOBBIX H
MOMEHTHBIX Harpys3okK.

4. YpaBHEHUs BUXKECHUS TBEPAOIO Tela C YIPYTHMHU 3J€MEHTaMU KOHCTPYKLIUU.

4.1. MeTox KOHEYHBIX JIIEMEHTOB B TEOPUH YIIPYTOCTH, 6a30BbIe (QyHKIINU.

4.2. JluHeliHbIe ¥ YIIIOBbIE COOCTBEHHBIE (DOPMBI YIIPYTHX KOJICOAHUH.

4.3. Pacuer COOCTBEHHBIX YAacTOT M TPEXMEPHBIX INPOCTPAHCTBEHHBIX HOPMHUPOBAHHBIX (hopM
YIPYTHUX KOJIeOaHU KOHCTPYKIINY.

4.4. Pa3no)eHNE BEKTOPOB COCPETOTOYCHHBIX CHIIOBBIX H MOMEHTHBIX Harpy30K IO OPTOTOHAJILHOMY
0azncy ~ n-MepHOro TWIBOEpTOBa NPOCTpaHCTBA (NMPOCTPaHCTBO [amepkuHa) ¢ TOMOIIBIO
HOPMHUPOBAHHBIX JINHEWHBIX M YIJIOBBIX COOCTBEHHBIX ()OpM KoJIeOaHHMI KOHCTPYKIIMH B MecTax
YCTaHOBKH MCIIOJHUTEIIBHBIX OPTaHOB.

4.5. ®opmupoBanue HHPOpMAIMU 00 YIIOBBIX (CKOPOCTHBIX M IO3MLIMOHHBIX) OTKIOHEHUSX B
M3MEPHUTEIBHBIX KaHAJIaX YyBCTBUTEIBHBIX JIEMEHTOB C YYE€TOM YIPYTHX KOJIeOaHUH KOHCTPYKIINH B
MECTax HX YCTaHOBKHM, Kak 3ajadya OOpaTHOrO MNEepenpoOeKTHPOBAHHS PELICHUH HEOIXHOPOIHBIX
YpaBHECHUH, pPa3IOKEHHBIX II10 HOPMAlbHBIM KOOpAWHATAM, W3 TIPOCTpPaHCTBa [aiepkuHa B
TpPEXMEpHOE €BKJIMI0BOE IPOCTPAHCTBO.

4.6 Yuet paccenBaHUs SHEPTUH YIPYTHX KoneOaHuii koHcTpyKiuu. ['unore3za Copokunna u doiixra.

4.7. BeiBo nepenaToyHoil GyHKIUHM OT MCHOJIHUTEIHHOTO OpPraHa K 4yBCTBUTEIBHOMY JJIEMEHTY, C
Y4ETOM YIIPYTOH CBSI3H MEXAY HUMHU.

5. BausiHue AMHAMUKY KOHCTPYKIMHU (YIIPYTUX CBOMCTB Kopmyca) Ha yctolunBocTh apmkenns KKK.

4.1. MeTon KOHEUHBIX JIEMEHTOB B TEOPUHU YIIPYTOCTH, 6a30Bble (DyHKIIHH.

4.2. JluneriHbIe ¥ YIIIOBBIE COOCTBEHHBIE (DOPMBI YIIPYTHX KOJICOAHUH.

4.3. Pacuer COOCTBEHHBIX YacTOT M TPEXMEPHBIX MPOCTPAHCTBEHHBIX HOPMHUPOBAHHBIX (HOpPM
YIPYTux KojeOaHui KOHCTPYKINH.

4.4. Pa3noxeHne BEKTOPOB COCPEIOTOUCHHBIX CHIIOBBIX U MOMEHTHBIX HAaIPy30K II0 OPTOIOHAJIbHOMY
0a3ucy nN-MEpHOro Truib0epTOBa MpoCTpaHcTBa (mpocTtpaHcTBO [anepkuHa) €  HOMOLIBIO
HOPMUPOBAHHBIX JINHEWHBIX M YIVIOBBIX COOCTBEHHBIX ()OpM KosieOaHHMH KOHCTPYKIMH B MecTax
YCTaHOBKHU MCIIOJTHUTENIBHBIX OPTraHOB.

4.5. ®opmupoBanue uHGoOpMAMKU 00 YIIOBHIX (CKOPOCTHBIX M IO3UIHMOHHBIX) OTKJIOHEHHUSX B
M3MEPHUTENIbHBIX KaHAJIaX YyBCTBUTEIBHBIX 3JIEMEHTOB C YUETOM YNPYIHX KojeOaHNi KOHCTPYKINH B
MeCTaX WX YCTaHOBKHM, KaK 3ajJadya OOpaTHOTO IEPENpOCKTUPOBAHUS PEIICHUI HEOTHOPOAHBIX
YpaBHEHUH, pa3/IOKEHHbIX 110 HOPMAaJbHBIM KOOpAMHATaM, M3 IPOCTpaHCTBa [anepkuHa B
TPEXMEPHOE EBKIMI0BOE MPOCTPAHCTBO.

4.6 Yuet paccenBaHUs SHEPTUH YIPYTUX KoneOanuii KoHcTpyKuun. ['unore3za Copoxuna u doiixra.
4.7. BoiBo nepenaroyHoi (YyHKIUHM OT MCTHIOJHUTEIBHOTO OpTraHa K YyBCTBUTEIBHOMY 3JIEMEHTY, C
Y4ETOM YIIPYIoi CBA3M MEX]y HUMHU.

6. Pacuer mapametpoB cuctemsl ynpasierus KKK.

6.1. KoHCTpyKuMOHHBIE pemieHns BbIOOpa MECT pACIOJIOKEHUS HCIIOMHHUTENBHBIX OPraHoOB H
YYBCTBUTEJBHBIX JJIEMEHTOB.

6.2. Bausaune 3alria3abIBaHuA (I)OpMI/IPOBaHI/ISI YHOpaBJIAOMICIO CUTrHaJIa Ha YCTOﬁqHBOCTB JABUKCHUA
KKK.

6.3. AktuBHOE AeMII(pUpOBaHUE YIPYTHX KOIeOaHHH KOHCTPYKITHH.

6.4. PacyeT MOJOCOBBIX CaMOHACTPAUBAIOUIMXCA (DUIBTPOB B KOHTYpE YNpPaBICHUS ABHKECHUEM
KKK.



5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLeCTBJIEeHHS 00pa30BaATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

HeoOxonumas ni1st 3aHSATHH IyMOU30JIMPOBAHHAS ayAUTOPHS 10JDKHA OBITH 000pyaoBaHa 0OJIBILION
JIOCKOM, 3allIMIEHHON OT MOMaJaHus MPSIMOTO CONTHEYHOTo cBeTta. HoyTOyK, MpoeKTop, SKpaH.
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Bpalnaonieiics MeMOpaHbl ¢ HEHTPAIbHOM KeCTKOI BcTaBkoM (mpuMeHeHue ¢pyHKuuii XoHa) //
[Ipuknagnas Matemaruka u Mexanuka, Tom 75, Beim. 2, 2011, c. 224-238.
4. Jleroctaes B.II., Cy606otun A.B., TumakoB C.H., 31koB A.B. O6 ycTOHYMBOCTH CTAlIMOHAPHOM
(hopMbI BpamaroIeicss MeMOpaHbI ¢ PEryIspHO MPEIeCCUPYIONICH IIEHTPATBHOM KECTKOM BCTaBKOM //
Tpyast MOTH, 2011, Tom 3, Ne 2, c. 52-58.
5. Jlerocraes B.I1., Cy66otun A.B., Tumakor C.H., 3bikoB A.B. HccnenoBanve quHaMuku
YIPaBJISIEMOT0 YIIIOBOTO IBHKECHHSI KOCMUYECKOTO alapara ¢ BpallarouMCs COIHEUHBIM apycoM //
Tpynet MOTH, 2013, Tom 5 , Ne 2 (18) , ¢.106-119.
6. TumaxoB C.H., XKupHoB A.B Airoputm akTUBHOTO JeMII(UPOBAHUS YIIPYTUX KOJeOaHUI
KOHCTPYKIIMU MexkTyHapoaHO# kocMudecko crannuu. / Becthuk MI'TY um. H.3. baymana Cepus
«IIpubopocrpoenner. 2014, Ne 3 (96), C. 37 53.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://mtt.ipmnet.ru — caiit xypnana «M3Bectust PAH. Teopust u cucteMbl yrnipaBieHus;
2. http://www/ansys.com — caifT pa3paboTurka nporpaMMHoro npoaykra ANSY'S;

3. http://www.nastran.com — caiiT pa3paboTunka nporpamMmHoro npoaykra NASTRAN;

4. http://acanud.ru — CalT MEXYyHAPOIHOW 00IECTBEHHOW OpraHn3allui « AKaJieMusi HaBUTaI[H

" yHIpaBJICHUA ABUKCHUCM)).

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYIIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Microsoft Office; Microsoft Visual Studio 8; Borland C++ Builder 6; MATLAB R2013; DIDO 7.3.7;
NASTRAN; ANSYS.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)



VYeneniHoe ocBoeHUE Kypca TpeOyeT CUCTEeMaTHUECKUX 3aHATHI U OOJIBIIION CaMOCTOSTENILHON PaboThI
cTyneHta. Bpems, 3arpadnBaeMoe Ha CaMOCTOSTEIBHYI0 pa0OTy M TOATOTOBKY K JK3aMEHY II0
paccMaTpruBaeMOll TEOPETHUYECKOW JUCIMIUIMHE, JODKHO TPUMEPHO COOTBETCTBOBATh BPEMEHH,
BBIZICIICHHOMY Ha ayJANTOPHBIE 3aHSATHS.

CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

— oBnajieHre 0a30BEIMU HaBbIKamMu paboThI ¢ makeTamMmu NASNRAN u ANSYSS;

— O3HAKOMJICHHE C PEKOMEH/IOBaHHOU Y4eOHO-HAYYHOW TUTEPATYPOM IO MPOIICHHBIM TEMaM.
Texymuii KOHTPOIb 32 CaMOCTOSTEILHON pabOTO CTYAEHTOB OCYIIECTBISECTCS B (OpME yCTHOTO
orpoca Ha 3aHsTusx. [[puém sx3amena nmpoBoauTCs B JiBa dTana. [locie nepBoro 3ramna 03By4YHBatOTCS
OIICHKH, TIOJyYEeHHBIC CITyIIATeIsIMU 110 pe3yJabTaTaM OTBETOB Ha JiBa BOMpoca. JKelraromuM MOBBICUTh
OILIEHKY TMpeJyIaraeTcs JOTOJIHUTENBHO IMOATOTOBUTHCS M OBITh TOTOBBIM K OTBETY Ha TPHU-UYETHIPE
BOIpOCA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: Kocmuueckue rexnonoruu
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa adpou3ndecKoil MEXaHUKH U YIIPABICHHUS IBIXKEHUEM
Kypc: 2
KBaJupuKaAnus: MarucTp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 3 (OCeHHUH) - DK3aMeH

Pa3paborunk: A.B. Cymapoxkos, ka1, ¢pu3.-Mar. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-3 Cnioco6eH BbIOMpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/BI K PEIICHHIO THITIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATeIIbHOCTH, YYUTBIBAsi OCOOCHHOCTH U
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.3 Binameer aHaIUTHYECKUMUA U BBIYUCIATEILHBIMUA
METOJIaMU PEIICHMs], TOHNMAeT U YYUTHIBACT HA MPAKTHKE
IPaHUIBl TIPUMEHUMOCTH MOTyYaeMbIX PelICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI W TPOLIECCOB, OIICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBe uiieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH U MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOaIUio

[MK-2.1 Cnoco0eH TulaHUpOBaTh ¥ MPOBOJAWTH Hay4dHBIC
HCCIJICAOBAHUS CAaMOCTOSITEIbHO MM B COCTaBE€ HAy4HOTO
KOJIJIEKTUBA

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare wu3ydyeHUsS ~JUCUUILIIMHBI
KOHCTPYKITUSIMIY 00YYarOIUICS TOIKEH:

3HATb:

«HI/IHaMI/I‘le CKas

¢unbTpanus W yOpaBJeHHE —YNPYTHMHU

¢ CHUCTCMbI KOOPAUHAT, UCIIOJIB3YCMBIC JIA OIMMMCAHUSA NTUHAMHWYCCKOTO IMOBCACHUS prr[HOl"aGapHTHOﬁ

kocmuueckoi koHcTpykiun (KKK);

*  (opMynBl IS a3POJUHAMUYIECKOTO, TPABUTAITMOHHOTO, MAarHUTHOTO MOMEHTOB M MOMEHTOB CHLI
COJTHEUHOTO JaBieHus, BozaeicTByomux Ha KKK u nx BriBoz;

. YpaBHEHHs YIJIOBOTO [IBMDKEHHS TBEPIOTO Tejla Ha KpPYyroBol opOuTe MpH BO3ACUCTBHH
IPaBUTAIIMOHHOTO U a3POJMHAMHUYECKOTO MOMEHTOB, M MX JIMHEAPHU3AIIUsI OTHOCUTEIHLHO OpOUTAIIEHON

CHUCTCMbI KOOPJAUHAT,

» Owusuueckuii cMbicn MeTona Dypre u Metona Jlamambepa pelieHus ypaBHEHHH MaTeMaTH4eCKOM

¢buzuky;

. noctaHoBky 3amgauu lltypma JlnyBwiuist AJisi ypaBHEHWH M3TMOHBIX KoyieOaHWK CBOOOJHOTO
CTCpKHSA, HOPMAJIbHBIE KOOPAMHATHI, COOCTBEHHBIE YacTOTHI M COOCTBEHHbIE (OPMBI YHPYTUX

KoJieOaHUil KOHCTPYKIINY;

* YpaBHEHUS ABMKCHHS TBEPJOIO TeJa C yNPYTMMHU dJIEMEHTaMU KOHCTPYKIIUU;
* METOJ KOHEUHBIX IEMEHTOB B TEOPUU YIIPYTOCTH;
*  CTPYKTypy aBTOMara CTAOMJIM3AlMH C YYETOM MECT PACIIOJIOKEHHS HCIIOJHUTEIBHBIX OPraHOB U

YYBCTBUTCJIbHBIX 3JICMCHTOB,

* SBJICHUE 3aXBaTa yNPYrUMH KojeOaHUSIMH aBTOMAaTa CTa0MIN3aluy;
* MeToabl olleHKH ycroiuuBoctu apuxkeHus KKK ¢ ynpyrumu sanemeHTaMu KOHCTPYKIUH.

yMeThb:

* B paMKax TEOpMU TOHKHX CTEpXHEW OLEHHBATH COOCTBEHHBIE YAacTOTHI M (HOPMBI YIPYTUX

KoJieOaHUil KOHCTPYKIINY;

° PaCcCUUTBIBAThL IMCPCAATOUYHYIO (bYHKL[I/IIO OT HCIIOJIHUTCJIIBHOI'O OpraHa

K YYBCTBUTCIBHOMY

3JIEMEHTY, C YUETOM YNPYIOil CBA3U MEXy HUMU;
» PaccunThiBaTh MOJOCOBBIE CaMOHACTpauBaOLIHecs (GUIBTPHl B KOHTYpE YNpaBlICHUS ABMKCHHEM

KKK;

* OueHHUBaTh BIUSHUE XHUIKOCTHOTO HAmoJIHEHHUs (B paMKax €ro MEXaHHYECKOTO aHajiora B BHUJE
MPUCOEANHEHHBIX OCIMJUIATOPOB) HAa AMHAMUKY JBMKCHUSI OOBEKTA YIIPaBICHUS;
* HacTpauBaTh MapaMEeTPbl CUCTEM YIIPABJICHHS ABMKCHHEM KOCMHYECKHX allaparoB C YIPYTUMHU

OJICMCHTaMMU.
BJIAA€Th:




* KyJIbTypOH MaTeMaTHYeCKOM MOCTaHOBKHM 3aj1a4 yNPaBICHUS ABHKEHHUEM KOCMUUECKUX alIapaToB C
YOpPYTUMH JIEMEHTaMH KOHCTPYKIIUH;

* 0a30BBIMH OCHOBaMH pabOThl B KOMMEPYECKHUX MPOIPAMMHBIX MPOAYKTaX HCIIOIb3YIOIIUX METON
koHeuHbIX 351eMeHTOB (NASTRAN, ANSYS);

*  METOOWKOHM pacueTa yCTOHYMBOCTH IBIKCHHS OOBEKTa YIPABIECHHUS C Y4E€TOM IMHAMHKH €ro

KOHCTPYKIUH;
* MareMaTU4ecKOi TeopHel (pUITBTpalny;
. HaBbIKAMHM  CAMOCTOSITENIBHOH paboTbl ¢  HAydyHOM JIMTEpaTypodl MO  yHpPaBICHUIO

KPYHMHOTa0apUTHBIMH KOCMHUYECKUMH KOHCTPYKLUSIMH.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuarouuxcst

Hepequb KOHTPOJIbHBIX BOIIPOCOB!
1. Onncanue cucTeM KOOpAHHAT.

2. BeiBox Qopmyn aisi adpoAMHAMHYECKOTO MOMEHTa B paMKax 3epKajbHO-Iu(dy3HnoHHONM Mopenn
o0TeKkaHus CBOOOTHOMOJICKYIISIPHBIM ITOTOKOM.

3. BriBoz (hopmyn U1 TPaBUTAIIMOHHOTO MOMEHTA B I0JI€ HbIOTOHOBCKOT'O MTOTEHIINAIIA

4. BoBox Qopmyn 1y MarHUTHOTO MOMEHTa B paMKax MOJENN B3aUMOJCHCTBUSL TOKOBBIX H
MarauTHbIX cucteM KKK ¢ MarauTHeIM Aumonem 3emin.

5. BeiBox ¢opMyn Asisi MOMEHTOB CHJI COJTHEUHOTO JABJICHUS B paMKax 3epKaIbHO-TU(PPY3HMOHHOTO
OTpaKEHHUS.

6. Kunemarnuecknue HeIMHEHHbIE ypaBHEHUS [BMKEHHS B KBAaTEPHHOHHOW (hOpME OTHOCHUTEIHHO
opOUTATBHON CHCTEMBI KOOPAKHAT.

7. CBsi3b KMHEMaTUYEeCKHX COOTHOIICHUH B KBaTepHUOHHOW (mapamerpbl Pompura-I'amMuibHOHA)
dbopMe C KHHEMaTHYECKHMH COOTHOIIEHUSIMH B ¢opme B ymiax Oinepa-KpeuioBa u B Qopme
IIyaccona.

8. Teopema 00 U3MEHEHNN KMHETUYECKOTO MOMEHTA, IMHAMUYECKHEe YpaBHEHU Dilnepa.

9. JluHeapuszalusi KUHEMaTHYECKMX U JAMHAMUYECKUX YPAaBHEHUHM JBUXKEHUS OTHOCUTEIBHO
opOUTATBHON CHCTEMBI KOOPAKHAT.

10. Pemienns nuHeapu30BaHHBIX YPaBHEHHN, TOJOKEHUS PABHOBECHS.

11 BbiBog ypaBHEHHH NONEPEYHBIX KOJNEOAHWH CTEpPKHS, OMPENEICHUE >KECTKOCTH IOMEPEUHBIX
KoseOaHuil, TpaHNYHBIE YCJIOBHS Ha CBOOOIHBIX KOHIIAX CTEPHKHS.

12. Merong ®ypre u wmeron Jlanmambepa pemieHHs YpaBHEHWH MareMaTU4ecKOW (QU3UKU
rUnepOoINIeCcKOro THIIA.

13. 3apaua Hltypma JlnyBusuist Ui ypaBHEHHIA U3rHOHBIX KOJIEOaHUH CBOOOIHOTO CTEPKHS.

14. HopmanbHble KOOpPIUHATHI, COOCTBEHHBIE YacCTOTHI U COOCTBEHHBIE (DOPMBI YNPYruX KojeOaHHiA
KOHCTPYKLUH.

15. OpToroHanbHOCTh COOCTBEHHBIX (JOPM U MX HOPMHUPOBKA, MOJIbI IBIKCHHUS.

16. BeiHyx/1eHHbIe KoneOaHusi CBOOOAHOTO CTEPXHS IO AEHCTBHEM COCPEJOTOUCHHBIX CHUIIOBBIX U
MOMEHTHBIX Harpy30K.

17. MeTon KOHEUHBIX 3JIEMEHTOB B TEOPHH YNIPYTOCTH, Oa30Bble (PyHKIHH.

18. Jluneiinpie U yIioBble COOCTBEHHBIE (DOPMBI yIIPYTHX KOJICOaHUH.

19. Pacuer coOCTBEHHBIX YacTOT M TPEXMEPHBIX MPOCTPAHCTBEHHBIX HOPMHUPOBAHHBIX (POPM YIpyrux
KoJieOaHUI KOHCTPYKIIWH.

20. Pa3noxeHne BEKTOPOB, COCPENOTOUCHHBIX CHJIOBBIX U MOMEHTHBIX Harpy30K II0 OPTOIOHAJIbLHOMY
0a3ucy N-MEpPHOro THIBOEpPTOBa MPOCTpaHCTBA (IPOCTPAaHCTBO laliepkuHa) C  MOMOIIBIO
HOPMUPOBAHHBIX JIMHEWHBIX M YIVIOBBIX COOCTBEHHBIX (hOpM KosieOaHHMH KOHCTPYKIMH B MecTax
YCTAHOBKHU HCIIOJTHUTENBHBIX OPTraHOB.

21. ®opmupoBanue wuHpopMauud 00 YIIOBBIX (CKOPOCTHBIX M TIO3MLMOHHBIX) OTKJIOHEHHUSX B
M3MEPHUTENIbHBIX KaHAJIaX YyBCTBUTEIBHBIX JIEMEHTOB C YYE€TOM YNPYIHX KojeOaHWH KOHCTPYKIHH B
MeCTaX HX YCTaHOBKM, Kak 3ajJada OOpaTHOIO IEpEeNpOCKTUPOBAHUS PEHICHUH HEOIHOPOIHBIX
ypaBHEHUH, pa3ioKeHHbIX 110 HOPMAJIbHBIM KOOPAMHATAaM, U3 IPOCTPAaHCTBA [ajlepkiHa B TpeXMEPHOE
€BKJINJI0BOE ITPOCTPAHCTBO.



22. Y4ert paccenBaHUs SHEPTUH YIPYTHX KoneOaHuii koHcTpyKiun. ['unore3za Copoknna u doiixra.

23. BoiBox nepenaroyHOi (YHKIMHM OT HCIIOJHUTEIBHOTO OpraHa K YyBCTBHTEIBHOMY JJIEMEHTY, C
Y4ETOM YIIPYTOHM CBSI3H MEXAY HUMH.

24. @usnvecKuil CMBICT KPUTEPHUS aMIUIMTYIJHOW YCTOMYHBOCTH.

25. ®dusnveckuit cMbIca KpuTepus (Ga3oBoi yCTOWYMBOCTH.

26. SIBneHue 3axBara aBTOMAaTa CTa0MIIM3alUN YIPYTUMH KOJICOaHUSIMU KOHCTPYKIIKH.

27. BnusHue S>KUAKOCTHOIO HANOJHEHUS (B paMKax ero MEXaHHMYeCKOro aHajora B BHJE
MPUCOEANHEHHBIX OCHMIIATOPOB) HA ANHAMHUKY JIBHKCHUS OOBEKTA YIIPABICHHS.

28. KoHCTpYKIMOHHBIE peIIeHHs BbIOOpa MECT pACIONOKEHHUs HCHOIHUTEIbHBIX OPraHoB H
YYBCTBUTEIBHBIX 3JIEMEHTOB.

29. BuusHue 3anasapiBaHus (OPMHUPOBAHUS YIPABISIONIETO CHTHAJAa HAa YCTOMYHMBOCTH JBMXKCHUS
KKK.

30. AkTUBHOE JeMII(pUpPOBaHUE YIIPYTHUX KOoJeOaHU KOHCTPYKIINH.

31. Pacuer monocoBbIX caMOHACTpauBaronIuxcsi GUIBTPOB B KOHTYpe yrpasienus apmwkeaneM KKK;

[Mpumeps! OUIETOB:

Nel
1. BeiBoz hopMy U1 TpaBUTAIIMOHHOTO MOMEHTA B M0JI€ HbIOTOHOBCKOT'O ITOTEHIIMAIIA
2. YdeT pacceMBaHUs DHEPTUN YIIPYTHUX KonebaHul koHcTpykiuu. [unore3a Copoknna u Dolixra.

Ne 2

1. ®uznueckuii cMbIC KpUTepHs (a3oBoil yCTOMYUBOCTH.
2. OpTOroHaJILHOCTH COOCTBEHHBIX ()OPM U UX HOPMUPOBKA, MO IBIKCHHUS.

Kpurepun onennBanus

OLICHKA «OTJINYHO (10)» BBICTaBIISIETCS CTYZICHTY, MTOKa3aBIIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbBIE, TIIyOOKHWE 3HAHMA Yy4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OMiieTa U OTBETE Ha BOIPOCHI IO IPOTrpamMMe AUCLUIUINHBL,

OLICHKa «OTINYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMaTH3MpPOBAaHHbBIE, IIIyOOKHE
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI MPH OTBETE 3K3aMEHALMOHHOro Ouiera W OTBETE Ha
BOIIPOCHI 110 IIPOrpaMMe AUCLUILINHBL;

OLIEHKa «OTIMYHO (8)» BBICTABISICTCA CTYIEHTY, IOKa3aBIIEMY CHUCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH mporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMjeTa M OTBETE Ha BOIPOCHI 110
porpamme JUCLHILIHHBI;

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 NPUMEHATh NOIyUYeHHbIC 3HAHUS Ha MPAKTHKE, HO JIOMYyCKAaeT B OTBETE
WIN B PEILICHNH 3a]1a4 HEKOTOPble HETOYHOCTH;

OLICHKAa «XOpOoIIo (6)» BBICTABISETCS CTYICHTY IO pe3yJbraTaM KOHTPOJBHBIX, CAMOCTOSTEIBHBIX
paboT M TECTOB, €CIIM OH 3HAaeT MaTepuas AK3aMEHAIlMOHHOTO OmieTra, MO CYIIECTBY M3Jaraer ero,
yMeeT MPUMEHSTH TOJTyYeHHBIC 3HAHUS Ha MPAKTHUKE, HO JOIYCKAeT B OTBETE MHOTO HETOUYHOCTEIH;

OLIEHKa «Xopoulo (5)» BBICTaBISAETCS CTYAEHTY IO pe3yJbTaraM KOHTPOJIBbHBIX, CaMOCTOSTEIbHBIX
paboT U TeCTOB, €CIM OH 3HACT MaTepual SK3aMEHAIMOHHOTO OHJIeTa, U3JIaraeT ero, yMeeT IpUMEHSTh
MOJTy4eHHbIC 3HAaHWS Ha MPAKTHKE, HE I0IyCKAeT B OTBETE I'PYOBIX OMNOOK;

OLICHKA «YHOBICTBOPUTEIBHO (4)» BBICTABISCTCS CTYAGHTY 10 pE3y/IbTaTaM KOHTPOJIBHBIX,
CaMOCTOSTEIIEHBIX Pa0OT M TECTOB, a TAaKXKe, €CIM BO BPEMs OTBETa SK3aMEHAIMOHHOTO Omiera OH
nokazay (parMeHTapHbBIN, XapakTep 3HAHHMA, HEIOCTATOYHO MpaBWIbHbIE (HOPMYIUPOBKH 0a30BBIX
TIOHSITHI, HO TIPY 3TOM OH BJIaJIC€T OCHOBHBIMH pa3/ieliaMi Y4eOHOH MporpaMMbl, HEOOXOIMMBIMU IS
JalbHEHIIero ooyueHus;



OLIGHKA «YIOBJETBOPUTENBbHO (3)» BBICTABIACTCS CTYACHTY [0 pe3yJabraTaM KOHTPOJBbHBIX,
CaMOCTOSATENIBHBIX paboT U TECTOB, a TAaK)Ke, €CIM BO BpeMs OTBETA HK3aMEHAIIMOHHOTO OHJeTa OH
MOKa3aJl Pa3pO3HEHHBI XapakTep 3HAHWH, HEIOCTATOYHO IMpaBHIbHBIE (POPMYIHPOBKH 0a30BBIX
MOHATUHN, HAapyIIEHUE JIOTUUYECKON MOCIEN0BaTENbHOCTH B U3JI0KEHUU IIPOTrPaMMHOIO Marepuaia, HO
OpH 3TOM OH BJAJACET OCHOBHBIMHM pa3aeiamMH y4eOHOH mNporpamMMmbl, HEOOXOOUMBIMH IS
JanbHENIIero oOydeHHs M MOXKET HPUMEHATh IOJTydeHHble 3HaHMSA 1O o0paslly B CTaHIApTHOM
CUTYalluu;

OLICHKA «HEYIOBIECTBOPUTENHHO (2-1)» BBICTABISIETCS CTYIEHTY IO pe3ylbTaraM KOHTPOJIbHBIX,
CaMOCTOSATENIBHBIX paboT M TECTOB, a TaKXke, €CIM BO BpeMs OTBETa HK3aMEHAI[MOHHOIO OWieTa, OH
MoKa3aJl, YTO HE 3HaeT OOJIbLIeH YacTH OCHOBHOIO COIEpKaHHs Y4eOHOH MpOorpaMmbl TUCLMILIMHBI,
J0IycKaeT rpyOble ommOKH B (POPMYIMPOBKAX OCHOBHBIX MOHATHI JUCIUIUINHEL.

5. MeTonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

ITpu mpoBeneHMH YCTHOTO 3K3aMeHa oOywaromemycst npepoctasisercss 30 MUHYT Ha IHOATOTOBKY.
Onpoc oOyuvaromerocst mo OWjeTy Ha YCTHOM 5JK3aMEHE HE JOJDKEH MpeBBIIIaTh ABYX
aCTPOHOMMUECKUX YaCOB.

Bo Bpems mpoBeaeHusi 3K3aMeHa IPH TOATOTOBKE OTBETOB Ha OwieTsl oOyyarommecs MOTryT
MOJIb30BATECSl TPOTPAMMON TUCIMIUIMHBI, KOHCIIEKTAMH JIEKI[UH, CEMUHApOB W JIO0OH Jpyroi
JIUTEPaTypOu.

Bo Bpems nmpoBeieHHs K3aMeHa TP OTBETE Ha BONPOCHI 110 OWIIETY WJIH 110 IPOrpaMMe JUCHUTUTHHBI
9K3aMEHYEMBId HE MOXET IIOJIb30BAThCS KOHCIEKTaMH JICKIMH M CEMHUHApoB W JI000H Ipyroi
JINTEPATYPOM.



