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1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-2 — crocobHOCTh MOHUMAaTh NPUHLMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
TIPOrpaMMHBIX CPeZCTB M UCI0/b30BaTh UX MPH pellleHuH 3a/jau npodeccroHaabHOMN 1esTeIbHOCTH
OIIK-5 — criocoGHOCTh HWCIO/b30BaTh COBPEMEHHbIE TMOAXOABI M MEeTOJbl pelleHusl MpodeccroHaNIbHbIX

3a/1au B 00/1aCTH aBUALIMOHHOM U PAaKeTHO-KOCMUUE CKOM TEXHUKHU

TICK-2.1 — CrniocobHoCTh pa3pabaThiBaTh U3NUECKHe U MaTeMaTHUeCKUe MO/IeJT COBOKYITHOCTH MPOLIeCCOB
a3poryZpora3ofuHaMHUKH 1 TerioooMeHa

TICK-2.2 — Crioco6HOCTh TIOHMMATh (HU3UUECKYI0 CYITHOCTh a3pOrW/pOora30fMHAMHUYECKUX MpPOIeCCOB U
MPOLIeCCOB TermIooOMeHa U pa3pabaThiBaTh METO/IOJIOTUH UCC/IeIOBAHUM 3/IEMEHTOB KOHCTPYKI[UU H3/e/THH
aBUALMOHHOMN U paKeTHO-KOCMUUeCKON TeXHUKU

IICK-2.4 — Crioco6HOCTb IIPOBOAUTD UCC/IeJOBAHMS 110 a3POrHAPOra3oAHaMHUKe U IIPOL[eCcaM TeIioo0MeHa
C WCTONb30BaHWEM COBPEMEHHBIX WH(MOPMAIIMOHHBIX TEeXHOJIOTHH, TOTOBHOCTh K MpoGheCcCHOHATbHOU
9KCILTyaTali COBPEMEHHBIX CPEeJCTB BBIUMC/IUTE/TbHOTO MO/ e/TMPOBaHUS

®OpMHUPOBAaHUIO KOMITETEHLIUN CJTY)KUT JOCTY)KEHUE CIEAYIOIIUX Pe3y/bTaToB 00pa3oBaHus:
OIIK-2

3HAHUA:

ocobeHHOCTel (DU3MUECKOr0O W MAaTeMaTUYeCKOro MOJe/TMPOBAHUSI OJHOMEPHBIX, JBYMEDHBIX U
TPEXMEPHbIX, JO3BYKOBBIX M CBEPX3BYKOBBIX, JJAMMUHAPHBIX U TYPOY/IEHTHBIX TeUeHUH HjieaTbHOW U peabHON
HeC)KMMaeMOW U CXKMMaeMOM >XUIKOCTel;

3aKOHOB 1 OCHOBHBIX (QPM3MKO-MaTeMaTUueCKUX Mojesieil epeHoca TerioThl U MacChl IPUMEHUTEeTbHO
K a3pOITHAMUYeCKHM U TeIJIOTeEXHUUECKUM 00beKTaM U CHCTeMaM;;

YMeHUs:

WCTIONh30BaTh ~MaTeMaTU4YeCKWil ammapar W WHGOpPMAllMOHHbIE TEeXHOJIOTMU TIpU  W3y4YeHUH
€CTeCTBeHHOHAYYHbIX UCIWILUIVH; AaHAJW3UPOBATh pe3y/bTaThl pPelleHWs KOHKPETHBIX 3aZiad C IIeJTbi0
roctTpoeHus OoJiee COBepIIIEHHBIX MOZienel;;

HaBbIKU:

WICTI0/b30BaTh WHGOPMAaLIMOHHbIe TeXHOJOTUU TIPY U3y4YeHUH eCTeCTBeHHOHAYYHbIX AUCLIUIIINH;.
OIIK-5

3HAHUA:

OCHOBHBIX METO/IOB U TIOAXO/0B (PU3UUECKOTO M MareMaThyeCcKOro MO/Ie/TMPOBaHUS TIePeH0Ca TeIyIOThI
Y MacChl IPUMEHUTE/TLHO K a3POJMHAMUYEeCKUM U TEIJIOTEXHUUECKUM 00beKTaM M CHCTeMaM;

YMeHus:

CTPOUTL MaTeMaTHuecKre Mojenu (pu3nueckux siB/ieHUH U UCIO/Ib30BaTh MaTeMaTHUeCKUi amnmapaT u
MH(bOpPMAaLIMOHHbIE TEXHOJIOTUU TIPY M3yUeHUH eCTeCTBeHHOHAYYHBIX AWCLIUILINH;

HaBbIKU:

WCTIO/Ib30BaTh COBpEMEHHble MHGOPMAIMOHHBIE TEXHOJOTMU TIPY pellleHnd 3afiad B obsacTu
aBUALMOHHOW M PaKeTHO-KOCMUUeCKOW TeXHUKU.

IICK-2.1

3HAHUA:

OCHOBHBIX (DM3MUECKUX CBOUCTB J>XUAKOCTeH W ra3oB, OOL[Me 3aKOHbI W YPaBHEHUS CTATHKH,
KUHEMAaTUKA W JWHAMUKUA JKUJIKOCTEM U Ta30B, OCOOEHHOCTH (U3NUECKOT0 U MaTeMaTHyecKoro
MO/Ie/IMPOBaHMsI OfIHOMEPHBIX, ABYMEPHBIX W TPEXMEPHBIX, T03BYKOBBIX U CBEPX3BYKOBBIX, JJAMUHAPHBIX U
TypOy/IeHTHBIX TeUueHUM HfieabHON U peaibHOW HeCKUMaeMOM U CKUMAaeMOU >KUIKOCTel;

3aKOHOB M OCHOBHBIX (PM3MKO-MaTeMaThueCKUX MojeJsieil epeHoca TervioThl U MacChl IPUMEHUTeTbHO
K a3pOJJUHAMUYECKUM U TETIOTEXHUUECKUM 00BbEeKTaM U CUCTEMAaM;;

YMeHUs:

HCIIO/Ih30BaTh MaTeMaTUUeCKUH armapaT U MHQOPMAI[OHHBIe TEXHOIOTHUH TIPU U3YUYeHUH TIPOL[eCCOB;

AHAJIM3UPOBATh Pe3y/bTaThl PEeIeHKsT KOHKPETHBIX 3a7iau C IIe/Ibl0 TIOCTPOEHUsT 0osiee COBEPIIEHHbBIX
Mozenel;

aHa/IM3UPOBaTh pe3y/bTaThbl SKCIIepUMeHTa C TIPUB/IeUeHUEM MeTO/I0B MaTeMaTh4yeCKOW CTaTUCTUKU U
MH(OPMaLIMOHHBIX TeXHOJIOTH;;

HaBbIKU:

TEOPEeTUYECKOTO0 W BBIUMC/IUTENTBHOTO HCC/IeOBAHUS SIBJIEHUM pa3uuHON (H3Mueckoll TpUpOABI B
ob7acTy TeryiooOMeHa ¥ a3pOoHAMUKH.

ICK-2.2
3HAHUA:



OCHOBHBIX (DM3MUECKUX CBOWCTB J>KUJKOCTeH W Tra30B, OOI[Me 3aKOHbI W YPaBHEHUS CTATHKH,
KUHEMAaTUKA W JWHAMUKUA DKUJKOCTEM U Ta30B, OCOOEHHOCTH (U3MUECKOTO U MaTeMaTHyecKoro
MO/Ie/TMPOBaHUsl OJHOMEPHBIX, ABYMEDHBIX U TPEeXMepHBIX, JO3BYKOBbIX M CBEpPX3BYKOBBIX, JTAMUHApPHBIX U
TypOYy/IeHTHBIX TeUEHHUM HieaTbHON M peaibHONM HeCKUMaeMOR U CKUMaeMOM >KUKOCTeH;

3aKOHOB 1 OCHOBHBIX (PM3MKO-MaTeMaThueCKUx MoJesieil repeHoca TeryIoThl U MacChl TIPUMeHUTeTbHO
K a3pO/IMHAMUYeCKUM U TEMJIOTEXHUUECKUM 00beKTaM U CUCTEMaM;;

YMEHUs1:

WCTIO/Th30BaTh MaTeMaTHUeCKUH arapaT U MHQOPMaI[MOHHbIe TeXHOJIOTUHN TIPH U3yUYeHHH MPOLIeCCOB;;
IICK-2.4

3HAHUA:

OCHOBHBIX METO/ZIOB U TOAXOA0B (pH3MUeCKOro ¥ MareMaThyeCckoro Mo/ie/TMpOBaHus MepeHoca TeryIoThl
Y MacChl IPUMEHUTEIBHO K a3POry/ipora3ojiiHaMUveCKUM 1 TeIIOTEXHHUeCKUM 00beKTaM U CHCTeMau;

YMeHus:

CTPOWTH MaTeMaTHuecKue Mofeny $U3HUecKuX siBJIeHWH U UCII0Ib30BaTh MaTeMaTHUeCKWi amnrapar u
nH(OpPMaIMOHHbIE TEXHOIOTHH MPY U3yUYeHUH TIPOLIeCCOB a3POrUpora3oiMHaMUKU U TeriooOMeHa;

HABbIKU:

WCTI0/b30BaTh COBPEMEHHbIE WH(OPMAI[MOHHBIE TEXHOJOTMM TPU peIIeHMd 3afad B 00s1acTH
aBUAI[MOHHOW ¥ paKeTHO-KOCMUUeCKOW TeXHUKH.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

HJucuynmmaa ADPOJUHAMMWYECKOE U TEIVIOBOE ITPOEKTUPOBAHME gBinsetcs
JVCLIMTUIMHOW 00s13aTe/IbHOM YacTu 0/10Ka 1 nporpamMMel TIOATOTOBKM 110 HaripasieHunto 24.03.03
Banaucmuka u 2udpoaspoduHamuka.

CopepxaHue [OUCLIMIUIMHBI ~ SB/SIETCA JIOTMYECKUM Mpofo/pkeHreM gucuuriyivH:  OU3UKA,
TEIUVIOIIEPEJAYA, TEPMOJAVWHAMWUWKA, BBICHIASI MATEMATUKA, MEXAHUKA
KNIKOCTHN N TA3A.

Copep>XaHue AUCLMIVIMHBI SIBJISIETCSI OCHOBOM [j1s1 ocBoeHusi aucuuryivd: MOJE/IMPOBAHUE
BBICOKOMHTEHCHUBHbBIX [IIPOLECCOB, MOJE/IMPOBAHUE C JIIPUMEHEHUEM
CAD/CAM/CAE-CUCTEM, HAYUHO-UCCJIEJOBATEJ/IbBCKASI PABOTA, YHUPC, YNC/IEHHOE
MOJAE/INPOBAHUE B I'MAPOASPOJNHAMUKE.

ITpeBapuTe/bHBIE KOMITETeHLIMH, ChOPMHUPOBaHHBIE ¥ 00yUaroIierocs A0 Havyana U3yuyeHHst AUCLUTUIHBL:

¢ OIIK-1 — CniocobeH PUMEHSITh eCTeCTBEHHOHAYUHbIe U 00LeMHXeHepHbIe 3HAaHWsI, METO/IbI
MaTeMaTU4yeCKOTo aHa/lr3a U MOJle/TMPOBaHusl, TEOPETUYEeCKOTO 1 SKCIIePUMEHTaIbHOTO UCC/Ie/JOBaHMS B
rpodhe CCUOHATLHOM JesITeTbHOCTH

¢ OIIK-5 — CrniocobeH UCIO/b30BaTh COBPEMEHHbIE MTOJX0/bI U METO/[bI PeIlIeHHs TPodeCcCHOHATBHBIX
3a/1au B 00/1aCTH aBUALIMOHHOM 1 PAaKeTHO-KOCMUYECKOU TEXHUKHU

¢ OIIK-7 — CriocobeH 06pabaThIBaTh OIBITHBIE JaHHBIE (PU3UUECKUX U UMC/IEHHBIX SKCITIEPUMEHTOB 110
oTipeZie/IeHUI0 a3POAMHAMUYeCKUX U 0a/UTMCTHUeCKUX XapaKTepUCTHK 00BhEeKTOB PAaKeTHO-KOCMUUECKOM
TeXHUKHU



3. CTPYKTYPA 1 COAEPXKAHUE NTVCHUIIVINHbI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii ¢opme

HaunmeHoBaHue pasfie/ioB H
JMAAKTHYECKHX eIMHUIL]

BCEI'O

®Dopmupyemast
KoMmmeTreHUus, %

KYPC
CEMECTP

MPAKTHKYM

3aHATHA
CamocrosTe/bHasA

pabora cTygeHToB

BCETO
JleKuuu
JlaGoparopHbIit
IIpakTHyeckue

OIIK-2

OIIK-5

TICK-2.1

TICK-2.2

TICK-2.4

Paspen 1. Beejenne B npodaemy
a’poiMHAMHYECKOTr0 U Ter/I0oBOro
npoexkTupoBanus JIA. IToctaHoBKa 3a7a4
aspopuHamuku JIA. Pacipenue
TPaKTOBKH 3a/lay a3poJMHaMUKH. MicTopust
3 6 Pa3sBUTHsI @3POMHAMUKI. MeTo/ibl U 8 6 2 0 4 P 5
cpezicTBa. IIpyMepbl COBPeMeHHbIX
9KCIIePHMEeHTa/IbHBIX KOMIIZIEKCOB U TPYO.
BoIunc/iMTeNbHBIN 5KCriepuMeHT. TTIprmepsl
perenus 3aiad metogamu CFD. CAIIP.
OnrtumMusaiys B npoektupoBanuud. CAD-
CAM-CAE TexHo/oruu.

Paspen 2. CucreMbl KOOP/UHAT,
HCI0JIb3yeMble B a3p Cuel 1
MOMeHTBI feficTByolue Ha JIA B roneTe.
OCHOBHbIE a’poiuHaMr4eCcKue CXeMbl
JIETATe/IbHBIX arraparosB.
AspoprHaMHUecKre Ko3(MULIeHTBI.

3 6 OO611jpie BbIpOXKEHHUsI 15t 7 5 1 0 4 2 5
a3pOZIMHAMUYECKUX KOI(P(ULIMEHTOB.
HPOI/IBBOAHI)IE aspoArHaMHUYeCKux

k03 puLpeHToB. CTaTHUecKHe 1
Bpallare/bHble K03 duieHTs. OCHOBHbBIE
3aBUCHMOCTH J151 KO3 (HULEHTOB CHIT 1
MOMEHTOB.

Pa3paen 3. Cucrema ypaBHeHH#
JAUHAMHUKH MoJieTa. MaremaruyeckKue
mopenu JTA. AHanu3 npocreimx
JiBIKeHU JIA (ropu30HTa/IbHBIM NOJIET,
3 6 /IAaHUPOBaHKe, KOOPAUHUPOBAHHbIN 16 10 P 4 4 6 10
PasBOPOT, a3POAMHAMMKA MTUJIOTAXA -

60uKa, MMMe/bMaH, ILITOIOP, FOPKa).
CraTuueckasi yCTOHYHUBOCTD U
neMrbupoBaHre. YCTOHUNBOCTD JBIKEHUS
1 yripaBJieH’e M0JIeToM.

10

10

10

10

Paspen 4. AspoguHaMHKa Kpbuia.
TeomeTpryecKHe XapakKTepUCTHKH KpblJa.
Kpbu10 6eCKOHEUHOT0 pa3Maxa, MeXaHH3M
BO3HHMKHOBEHHMS IOJbEeMHOM cuibl. Kpbuio
KOHEUHOI'0 pa3smaxa, HeCylasa JUHUS
IIpanaTis. Mictopuyeckyie MOTHBBI.
JKykoBckuii - Yanisirus. IIprcoeanHeHHble
3 6 1 cBoboAHbIe BUXpU. UHAYKTHBHOE 14 8 2 2 4 6 10
COMPOTHBJIEHHE. A3p0,£[l/lHaMI/l'-IeCKl/Ie
acreKThl MeXaHU3aluK Kpblia. MeTo/bl
yueTa ckuMmaeMocTd. Kpbiio B
OKOJIO3BYKOBOM II0TOKE, KpI/lTl/I‘-IECKHﬁ MHX,
BOJIHOBOE COTIPOTHUBJIEHHE. 3BYKOBOM
6apbep. Kpbl/io B CBEPX3ByKOBOM IOTOKe.
3aKoH ruiowiaziei.

10

10

10

10

Pa3gen 5. AspoagHaMHKa Kopmyca.
3 6 AspopuHaMHuUeckast iHTepGepeHLys. 12 7 1 2 4 5 10
Bormpoce! Tennoo6MeHa.

10

10

10

10

Paspgen 6. AspogHaMHKa 0TPBIBHBIX
Teuenuit. O61jast KapTHHA OTPBIBA.
Knaccugukanyst oTpbIBHBIX TeUeHH.
CxeMbl OCHOBHBIX TeUeHHi — npsiMast 1
obparHasi CTyIeHbKH, KaBepHBI, OTPBIB B
corie, BAyB ¥ OTPbIB. MeTo/k! pacueTa
OTPBIBHBIX TeueHUH. [IuCKpeTHbIe BUXPH,
MHTerpasbHble MeTO/bl, TIPSIMOe YNC/IeHHOe
Mo/jeNlMpoBaHye, aCUMTOTHYeCKHe MeTO/bl,
MH)XeHepHble MeTOAMKH. ITIpumepe! pacueTa
3 6 JIOHHOTO /]aB/IeHHs1 Ha OCHOBE CXeMbl 14 8 2 4 2 6 10
Kopcra. ViHkeHepHble METOABI pacueTa
OTpbIBa NPH TaJleHUH CKauKa yIIOTHEHHUS C
NorpaHM4HbIM c/10eM. TpeXMepHbIi OTpBIB.
Knaccugukaryst Toyek oTpbiBa
TPeXMepHOT0 NOTrPaHUYHOr0 C/10s1. JINHUK
cTeKaHUs U pacTekaHust. Cezyia U (OKYCBI.
TTorpaH1uHBIH C/IOM Ha CKO/Ib3sI1L|eM KpblJIe.
AspojiuHaMUKa TPeXMepHOro
rorpaHi4Horo cjosi. Terutoo6meH npu
OTPBLIBHOM 06TeKaHHH.

10

10

10

10

Paspen 7. AspoguHaMHKa 0praHoB
3 6 ynpae/ieHus. A3poiMHaMKKa 8 6 2 0 4 2 10
BO3/1yX03a00PHHUKOB. DKEKLIHs U
WHKEeKLYS.

10

10

10

10




Paspen 8. Conto. KOHCTPYKTUBHBIE CXeMbl 7 5 1 0 4
COIUIOBBIX 6/10KOB. ["a30/MHaMKKa COoria.

10

10

10

10

10

Paspen 9. AspopuHaMHKa cIrycka ¢
opOuTHI ¥ BO3BpaleHus. 3aaun
BBIBE€JeHUA U UX a3pPOJWHaAMUUeCKoe U
TeroBoe obecrievenre. Knaccudukarms
cryckaeMblx anmnaparoB. Cucrema
ypaBHeHHH AUHAMUKH BXofia. [leperpysku u
TEIJIOBOe B3aUMOZeiCTBIe ¢ aTMOChepoit. 15 9 2 5 2
Kopuyop Bxoga. Teniosasi 3aiuTa B
3a/ja4ax BX0/a ¥ BO3BPAlLleHUs.
KﬂﬂCCl/ICl)I/lKaLU/IH MeTO/0B TeIly103alluThI.
dusnueckre 0CHOBBI Pa3/IMuYHbBIX METOZ0B
TEII03allUThl U UX MaTeMaTHueckoe
obecrieyeHue.

10

10

10

10

10

Paspen 10. Aspoynpyrocts u
HeCTallHOHAPHbIEe POXXHUMBI.
Knaccudukaryst a3poTepMoynpyrux
SIB/IEHUH. YTIpyrye XapakTepuCTHUKU
anemenToB JIA. Cratnueckas
a3poyTIpyrocTh. JIyBeprexIys Kpbuia. 7 4 2 0 2
PeBepc opraHoB yrpap/eHHUsl.
JlnHamMuueckasi a3poynpyrocTs. dnarrep.
IMpocreiiuue mogenu duarrepa. Marubo-
KPYTH/IBHBIN 1 U3ri003/1epoHHbIH driattep.
Ba¢tunr. ['anonvposanue. [nvmu.

10

10

10

10

10

Paszpen 11. KypcoBoii npoekT. Harcanue

3 KyPCOBOT'0 TPO€KTa 110 UH/UBH/yaTbHOMY 36 0 0 0 0 36 10 10 10 10 10
3a/laHHUIO.

Bcero 3a 6 cemecTp 144 68 17 17 34 76 100 100 100 100 100

Bcero no gucuuninHe 144 68 17 17 34 76 100 100 100 100 100

3.2. Ay[UTOPHBIN IPAKTUKYM

O0Bem
Ne | Homep u HauMeHOBaHHe ’
Tema npakTHYeCKOro 3aHATHUS ayp.
n/n pa3jesa JUCIUNIUHBI
4acoB
Pa3zpen 1. Beegenue B
npobiemy [TakeTsI MporpamMm UHKEHEPHOTO aHa/13a. JTallbl
1 |aspojuHaMHUeCKOro u BBIUUC/IUTEIBHOTO MOZe/IMPOBaHUs TeII0a3porHaMuye CKUX 4
TeI/I0OBOTr0 rpoueccoB. IIprMeps! pellieHuys 3a/au
[poeKTUpoBaHus JIA.
AspoHaMHUYeCcKHe CH/bl, MOMEHTHI U UX K03(PULIeHTHI.
Pazgen 2. Cucremsbl
OcHOBHBIE 3aBUCUMOCTH /17151 K03 duimenToB. PaccmoTrpenue
2  |KOOpAMHAT, UCIO/Ib3yeMble 4
TIPUMEPOB U pelleHue NMpakKTUYeCKrX 3a/ay, HarpaB/eHHbIX Ha
B a3pOINHaMUKe.
W3yyeHue JAHHOTO pa3jena
Paspen 3. Cucrema
3 YpaBHEHUM JUHAMUKU PaccMmoTpeHre prMepoB U pellieHre TTPaKTUUeCKUX 3ajjauy, 4
nosiera. MareMaTuueckue |HarpaB/eHHbIX Ha U3yueHue JaHHOTO pasjesna
Mogpenu JIA.
l'eomeTpuueckue xapakTepuCTUKY Kpblia. Paccmorpenue
Pazpen 4. AsponriHamuKa
4 KDBLIA TIPUMEPOB U pellleHue MpaKTUYeCKUX 3a/ay, HalpaB/IeHHbIX Ha 4
pbiia. v3yueHHe JaHHOTO paszerna
5 Paspen 5. AsponnHamuka |PaccMOTpeHMe IPUMEDPOB U pelleHye ITpakThYeCKUX 3a7ady, 4
KopIIyCa. HarpaB/IeHHbIX Ha U3yueHUe JaHHOTO pa3zesia
6 Pasgen 6. AspogrHamuka |PaccMoTpeHMe NMPUMEDPOB M pPellleHre NMPAaKTUUeCKUX 3a/ad, 7
OTPBIBHBIX TEYEHUI. HarpaB/IeHHbIX Ha U3y4YeHUe [JaHHOTO pa3zesia
v Pa3zpen 7. AspoguHamuka |(PaccMoTpeHVe NprMepoB U pellieHre NIpaKTUUeCKUX 3a/jauy, 4
OpraHOB yIpaBJIeHUsI. HarpaB/IeHHbIX Ha U3yUYeHUe [JaHHOTO pa3zesia
PaccMoTpeHye IpyMepoOB U pellieHye TTPaKTUUeCcKuX 3a1au
8 |Paspen 8. Como. P PUMED P P aad, 4
HarpaB/IeHHbIX Ha U3y4YeHHe [JaHHOTO paszesia
Pazpen 9. AspoarHamuka
PaccMmoTpeHre prMepoB U pellieHre TIPaKTUUeCKUX 3ajjauy,
9 |cmycka c opbuThI U 2
HarpaB/IeHHbIX Ha U3yueHUe JaHHOTO pa3zesia
BO3BpallleHus].
Pazpen 10. Aspoynpyroctb
PaccMoTpeHre pYMepoB U pellieHre TTPaKTUueCKUX 3ajjau,
10 |4 HecTalLMOHapHbIe 2
HarpaB/IeHHbIX Ha U3yueHUe JaHHOTO pa3zesia
PEeXUMBL.
Bcero 3a 6 cemectp 34
3.3. JTaGopaTopHbIi NPAKTHKYM
Ne Howmep u Tema /1a00paTOPHOro MpPaKTUKyMa Oo0nemMm,
n/n HauMeHOBaHHe ayp.

8




pasjena AMCHUILTHHBI

yacoB

1 Pazpen 3. Cucrema JIabopatopHast pabota Ne 1. AHanN3 CTaTHUECKOW YCTOHUHUBOCTH 2
ypaBHeHu# auHamuku |[JIA.
ToseTa. JlaboparopHast pabora Ne 2. VicciezoBaHre BO3MYII{eHHOTO
2 |Maremaruueckue npogosbHOro AewxeHud JIA. IlepexonHble ¥ YaCTOTHbIE 2
mozem JIA. XapaKTepUCTUKHU.
JTabopatopHast paboTa Ne 3. TToTeHIMambHOE 00TeKaHKUe Kpblia
3 Pazgen 4. OeCKOHEUHOTo pa3Maxa: ocTpoeHue rpodus JKyKoBCKOTo, ?
AspopuHaMuKa Kpblia. [oTipeZiesieHre UPKYIALUH, obecreunBatoieii 6e30TPbIBHBIN CXO[
MOTOKQ, TIOCTPOEHHE KAPTUHBI 00TeKaHUs TTPOMUIIS
Paspen 5.
A JTabopatopHast paboTa Ne 4. PacueT CBepX3BYKOBOTO 00TeKaHHUSI
4 |AspoguHamMuKa 2
KOHyCa C TIPUCOeUHEHHBIM CKauyKOM YTUIOTHEHWUSI.
KopIyca.
5 |pasgen 6 JlabopatopHast pabota Ne 5. PacueT o0HHOTO AiaB/ieHus 1pu ’
ACT ©. obTekaHuu obpartHol ctyneHbku. Cxema Kopcra.
AspoanHamuKa a6 6012 No 6. O 5 P
6  |OTPHIBHBIX TeueHHiA, aboparopras pabora Ne 6. OTpbiBHOe ObTekaHue Tesl. Pacuer Ha ’
OCHOBe MeT0/ja IMCKPeTHBIX BUXPeH.
- |Pasgen9. JIaboparopHast pabora Ne 7. PacueT TpaeKTOpHUH [JBYKEHHS 3
AspojyrHamyKa CIycka |TpexcTyneHuaroi 6anmictudeckoil paketsl ARIAN
C opOuUTBI U JTabopatopHas pabota Ne 8. A3pogHHaMUKa H TeTJI000MeH Ipu
8 2
BO3Bpalll€HMs]. CITyCKe C OpOUThI UCKYCCTBEHHOTO CITyTHHUKA 3€MJIH.
Bcero 3a 6 cemectp 17
3.4. CamocrosiTennbHas pabdora crygenrta (CPC)
Homep u
Ne HauMeHOBaHHe Oo0nemMm,
Cojep>kaHue yueOHOro 3a/jaHus
n/n pasjena 4acoB
JUCLHILTHHBI
Pa3zpen 1. Begenue B
npobeMy
1 |aspoguHammueckoro u|IToAroToBKa K MpakTU4eCKUM 3aHSITUSIM. 2
TeTUIOBOTO
[poeKTUpoBaHus JIA.
Pasgen 2. Cucremsbl
KOOD/IUHAT,
2 PA ’ IToaroroska K NpakTUyeCKUM 3aHATUAM 2
HCIIO/Ib3yeMble B
a’poJvHaMUKe.
Paspen 3. Cucrema
ypaBHEHUM JUHAMUKU
3 [monera [ToaroroBka K MpakTUYeCKUM 3aHATHSAM. [10ATOTOBKa OTUETOB 110 2-M 6
) nabopatopHbIM paboTam.
Martemarnyeckre
mogenu JIA.
Pazgen 4.
[MoaroroBka K MpakTU4YeCcKUM 3aHATHsAM. [1oroTOBKa OTUeTa 110
4 |AspoguHamMuKa Ny 6
naboparopHoii pabore.
KphbL/a.
Pazgen 5.
[MoaroroBKa K MpakTU4YecKUM 3aHATHsAM. [10[r0TOBKa OTUeTa 110
5 |AspoarHaMuKa o 5
naboparopHoii pabore.
KopIyca.
Pazgen 6.
IToaroroBka K npakThyeCKuM 3aHATHSAM. [I0AroToBKa OTYETOB 110 2-M
6 |A’poarHaMUKa 6
. |;maboparopHbiM paboram.
OTPBIBHBIX TeUeHHH.
Pazgen 7.
7  |AspoarHaMHKa IToaroToBKa K MpakTAYeCKUM 3aHSITUSIM 2
OpraHOB yIIpaB/eHusl.
8 |Pa3gen 8. Coruio. IToaroroBka K rnpakThueCKUM 3aHATHSAM 2
Pazpen 9.
9 AspoauHaMuKa IMoaroToBKa K NpakTA4YeCKUM 3aHATUsSIM. [10[TOTOBKa OTUETOB 10 2-M 6
CIyCKa C OpOMTBI M |1TabopaTopHBIM paboTaM.
BO3BpaLL[eHMS.
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10 |Pa3gmen 10. [ToaroToBKa K NpakTUYeCKUM 3aHSITUSIM. 3
AspoynpyrocTs u
HecTaljiOHapHbIe
PEXXUMBI.

BrInonHeHue KypcoBOro NpoeKTa Mo MHANBHYalbHOMY 33/laHuIO.
AHanu3 rporeccoB ¥ OpMHUPOBaHUe MaTeMaTHYeCKUX MOZesei.
[IpoBeseHue MPOEKTUPOBaHUS 1 BBIYMCIUTENHHOTO MO/|e/IMPOBaHUS. 36
Ananus pe3synbraToB. [1oAroToBKa NOsICHUTEIbHOM 3alMCKY, JOK/aja
U Tpe3eHTaluy

Pazpen 11. KypcoBoit
MPOEKT.

11

Bcero 3a 6 cemectp 76
3.5. KypcoBoii mpoeKkT
MMEPUO[
COEPKAHYE STATIA MCTIOIHE IS ITAVE YEMOE:
ceMecTpa)

Oran 1. O6cykaeHre ¢ pyKOBOAUTEIEM COZlep>KaHUs paboThI.
OrmpenenenHye Liefeli ¥ TIOCTaHOBKA 3aziad paboThl. Pa3zpaboTka miaHa 1-2 4
paboThI Hajl TPOEKTOM

Ortarn 2. AHanu3 IMTeparypsl [10 TeMaTHKe KypCOBOIO IIPOeKTa.

AHanu3 MpoTeKarolKX MpoLeccoB U (OPpMHUPOBaHUe MaTeMaThueCKHX 3-7 12
Mozenen
Oran 3. IIpoBeeHre BBIUMC/IUTETBHOTO MOJENMPOBaHUs. AHaIU3 8-15 14
pe3y/bTaToB YMC/IEHHOT'O MOZe/IMPOBaHus
Jran 4. [ToAroToBKa MOSICHUTETbHOM 3alKCKU, J0KIaja U 16-17 6
Tripe3eHTaLu
Bcero 3a 6 cemectp 36
4. ®OPMbI KOHTPOJISI OCBOEHUA JNCLHUII/INHbI
CEMECTP HEJE/IN CEMECTPA
112 3 4 5|67 8 91011 12 13 14 15|16 17
6 Otu. 1o JIP|Otu. o JIP|KB|AP| |Otu. no JIP| |AP| |Otu. mo JIP| |Otu. o JIP|KB|OP|KII

YcnoBHble 0003HaYEHMS:

TP — nuarHocThyeckasi pabora;
Ortu. no JIP — otuet 1o JIP;

KB — KOHTpOJ/IbHBIE BOIIPOCHI;
KII — KypcoBoii poexT.

Tekymuid KOHTPO/Ib YCIIeBaeMOCTH CTY/IEHTOB MTPOBOJUTCS B [IMCKPETHBIE BpeMeHHbIe NHTepPBaJlbl B
cnenyromux dhopmax:
e MArHOCTUYECKas pabora;
e otueT 1o JIP;
* KOHTDOJIbHBIE BOTIPOCHI;
e KypCOBOM ITDOEKT.

IIpomMeskyTouHasi arTecTanus POBOAWTCS B popMax:
e 9K3aMeH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1

2.

10.

11.

12.

13.

14.

. A.T. Tony6eB, A. C. Enuxun A.C., B. T. Kanyrux. Aspogunamuka. M.: V3a-Bo MI'TY um. BaymaHa.

3onotas kosnekuus, 2017, s51. pec.

A.T.TonyGes, B. T. Kanyrun, A. FO. JIyienko. . AspoauHamuka. M.: M3g-Bo MI'TY um. H. 3. Baymana,

2010, 32 5ks.

. A. H. Bosikos. . PacuéT aspogriHaMrueCKHX U TeIJIOBbIX XapaKTEPUCTHK BBIMTYKIIbIX TeJl B
CBOOOTHOMOJTEKY/IAPHOM TOTOKe Taza. CIT16.BT'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2004, 75 3K3.

. B. B. CaxuH. . YcTpo¥CTBO 1 felicTBHe sHepreTuuecknx oovekroB. CII6.5I'TY "BOEHMEX" um. 1. ®.
Ycrtunosa, 2008, 1. pec.

. B. T. Kanyrus. . Aspora3ofiitHaMyKa OpraHOB yIIpaBJ/IeHusI II0/IETOM JleTaTe/IbHbIX annaparos. M.: 13a-
Bo MI'TY um. H. 3. baymana, 2004, 16 3k3.

. I. A. AkumoB, B. A. 3a3umko, B. A. bopoiaBkuH. . A3pofiuHaMHueCK1e XapaKTepUCTUKK JleTaTe/IbHbIX
anmaparos. CI16.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2003, 120 3k3.

. M. TI. Tun30ypr. . Aspora3oauHamuKa. M.: Beicmas mkosna, 1966, 120 3k3.

. K. H. Bonkos, B. H. EMenbgHOB. . BeiunciuTenbHble TEXHOIOTUM B 3a/jadaX MEXaHUKU JKUJKOCTU U
rasa. M.: ®DU3MATIINT, 2012, 63 3k3.

. K. H. Bonkog, B. H. EmenbsiHOB. . MofienipoBaHHe KPYITHBIX BUXPeH B pacuérax TypOy/eHTHBIX

TeueHunt. M.: DVI3MATJINT, 2008, 7 3Ks.

K. H. Bonkos, B. H. Emenbsanos, U. B. Terepuna. . ['a30BbIe TeueHus B COIJIaX S3HEProyCTaHOBOK. M.:

OU3MATIINT, 2017, 50 3K3.

M. T. Mowucees. . Tpenue u TeruioobmeH B aspoauHamuke. CI16.BI'TY "BOEHMEX" um. 1. ®.

YcruHoBa, 2010, 81 3k3.

M. I'. Moucees, FO. M. ITupkyHoB. . OcHOBBI asporazoguHamuku. CI16.BT'TY "BOEHMEX" um. []. ®.

YcruHoBa, 2006, 175 9K3.

H. H. ®énoposa, C. A. Banbrep, M. H. Tanunos. . OcHoBel pabotel B ANSYS 17. M.: IMK Ilpecc,

2017, s51. pec.

C. M. Kpusesb. . [JuHamyKa rosiéta. Pacuét néTHO-TeXHUYeCKUX U MWIOTaKHBIX XapaKTepUCTUK

camouiéra. CII06.: JIans, 2018, 15 3k3.

5.2. JloronHUTebHASA TUTeparypa o JUCLUIUIVHE:

He Tpe0yeTcs.

5.3. Ilepuoguueckue U3gaHus:

He TpeOyroTCS.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIATUIMHBI, 3/IEKTPOHHBIE OMOTHOTeUHbIE CUCTEMBI:

1
2
3

4
5

. https://e.lanbook.com/ — 3BC JlaHs;
. https://urait.ru/ — I'maBHast — O6pa3oBaresbHas Tiatgopma FOpaiit. [t By30B U CCy30B.;
. https://ibooks.ru/ — 3BC AHOyKC.py - 3T0 60/IbIIION BEIOOD aKTyabHOM JIUTEPATYPhI [1/1s BallleH

O1O/INOTEKU B 37IEKTPOHHOM BUJIE;

. http://www.tnt-ebook.ru/ — TNT-EBOOK - OneKTpoHHO-0MO/IHOTeUHas CUCTeMa;
. https://repository.library.voenmeh.ru/jspui/ — ®yHgamenTtansHas 6ubmuoreka BI'TY « BOEHMEX» nm.

H.®. YctuHoBa.

CoBpeMmeHHbIe TIpo¢eccHoHabHbIe 0a3bl JaHHBIX:

1
2

. https://rusneb.ru — HaijuoHanbHas 3/1eKTpoHHast oubsuoreka (HIB);
. https://cyberleninka.ru/ - HayuHas 37mekTpoHHas 6ubaroTeka « KubepieHUHKa»;

http://www.rfbr.ru/rffi/ru/library - TTonmHoTeKkcTOBast 31eKTpoHHast buboTeka Poccutickoro doHia
(byHZaMeHTa/IbHBIX UCC/IeJ0BaHUH.

WHudopmaLoHHbIe CTIpaBOYHbIE CHCTEMBI:

1. Texskcrept — ViHpopMaLMOHHBIN TTOpPTal TEXHUYECKOro perynipoBanus: HopMmel, mpaBuia, cTaHAapThl

PoD;
11



2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/ TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneraatlIntoc- vHGOpPMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpamMMHOe obecrieueHue:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

5.6. MH(dopmalMoHHbIe TeXHOJIOTUU:

B3anMogelicTBHe ¢ obyuarormucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTuHOBa.
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6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreL[aTM3UpOBaHHbIe TpeOoBaHus 110 000PYAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. IlpoekTop;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Matlab 2015a SP1.

6.3. JTaGopaTopHbIe 3aHATHA:

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Matlab 2015a SP1.

6.4. IIpouee:

1. pabouee MeCTO Mperno/iaBaTe/isi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIOM B VIHTEpHeT;
2. pabourie MecTa CTy/IeHTOB, OCHaIlleHHbIe KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
Ii71st pabOTHI B 3/1IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
A3SPOJUHAMMYECKOE U TEIUVIOBOE ITPOEKTVIPOBAHIUE

AnHoTanusa paboueii nporpaMMsl

Oucuyminaa  ASPOJVUHAMMWYECKOE W TEIUVIOBOE ITPOEKTUPOBAHWE sBnsercs
JUCHIUIIMHON o00si3aTe/IbHOM uYacTH ©0/ioka 1 miporpaMMbl TMOATOTOBKM 0 HarpaeieHuto 24.03.03
Baaaucmuka u eudpoaspoouHamuka. JuciyriimHa peanu3yeTcss Ha (akynbreTe A PakeTHO-KOCMHYeCKOU
texuukd BI'TY "BOEHMEX" wm. [.®. YcrunoBa kadeapoit A9 IIJIASMOIA3OMHAMUKA U
TEIVIOTEXHUKA.

JucrurivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
OITIK-2 crocobHOCTh IMOHMMAaTh IIPUHIUIBI pabOThI COBPEMEHHBIX WH(POPMAI[MOHHBIX TEXHOJOTMH U
TPOrPaMMHBIX CPeZICTB U MCII0/Tb30BaTh UX MPH PeIIeHuH 3a/jau podeCCUOHATBHOM /1eATeTbHOCTH;
OIIK-5 crocobHOCTb UCIOMb30BaTh COBPEMEHHBIe MOAXO0AbI M METO/bI pelleHus MpodecCHOHaNBHBIX 33/a4 B
00/1aCTH aBUALIMOHHOW Y PAKeTHO-KOCMUYEeCKOM TeXHUKH;
[ICK-2.1 CriocobHOCTb pa3pabatbiBaTh (pri3vdeckrde W MaTeMaTHuecKue MOJeV COBOKYITHOCTH TIPOLIeCCOB
a3pOTU/POra30IUHAMUKH U TETII000MeHa;
[ICK-2.2 CrnocoOHOCTh TOHMMATh (U3NYECKYI0 CYIIHOCTb a3pOrW/pOra3ofiHAMUYeCKHUX TIPOLIeCCOB U
MpoIieccoB TeryioobMeHa W pa3pabaThiBaTh METOOOTUH MCCIEOBAHUUN 37€MEHTOB KOHCTPYKI[UM W37
aBUALIMOHHOM U PaKeTHO-KOCMHUYeCKOU TeXHUKY;
[TICK-2.4 CriocoGHOCTb TIPOBOAUTE UCC/IEIOBAHMS TI0 a3POTHAPOra30[iMHaMUKe U TPOL[eCcaM TeIiooOMeHa C
WCTO/b30BaHUEM COBPEMEHHBIX WH(OPMAalLMOHHBIX TEeXHOJOTWH, TOTOBHOCTb K TpodecCHOHaNIbHON
9KCIUTyaTallii COBPEMEHHBIX CPe/ICTB BBIUUC/IUTEBHOTO MOZe/IMPOBaHusl.

Copep>xaHue AWCLMIUIMHBI OXBaThiBaeT KPYT BOIPOCOB, CBSI3aHHBIX C M3yyeHUEM TeOopeTUueCKUX OCHOB U
CYIIHOCTH OCHOBHBIX a3pOJUHAMUUYECKUX U TEIJIOBLIX MPOLECCOB MPUMEHHUTEIBHO K 00beKTaM aBUAl[MOHHOM
Y pakeTHO-KOCMHUUEeCKON TeXHUKH, METO/I0B UMC/IeHHOTO pellleHusl pa3/IMyHOro pojia 3a/au; aHaau3a MeTo/0B,
MPUYMH U (HaKTOPOB, BIUSIOIIUX Ha TEII0a3poJuHaMUUeCKye MPOLieCChI.

[TporpamMmMotit AUCLUTIIMHGI TIPeyCMOTPEHHI C/leiyIolijie BUABI KOHTPOJIS:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCSA B JUCKPETHbIE BpEMEHHbBIE UHTEPBAJIBI B
crenyommx popmax:
e UArHOCTUYECKas pabora;
e oruet 1o JIP;
* KOHTDOJIbHBIE BOTIPOCHI;
e KypCOBOM IPOEKT.

HPOMe)KyTO‘lHaﬂ dTTecTalus IIpOBOAUTCA B @OPMBXZ
¢ 5S5K3dMeH.

OO01jast  TPy/I0EMKOCTh OCBOEHHSI [UCIUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMol AWUCIUTUTHHBI

MpeAyCMOTPeHbI TeKLUOHHbIe 3aHsATHs (17 4.), mpakTudeckue 3aHsiTvs (34 4.), 1abopaTopHsbIii MpakTukym (17
4.), cCaMoCTosITe/IbHasi paboTa cTyzaeHTa (76 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
ADPOJMUHAMMYECKOE U TEIUVIOBOE ITPOEKTUPOBAHUE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekomMeHzialluM TIO pacripefie/ieHH0 y4eOHOTO BpeMeHHM IO BH/AM CaMOCTOSITeNIbHOW paboThl U
paszenam AUCLUIUIIHEI TIPUBe/IeHbI B TabmuIle.

KoHTposb 0CBOeHMs AMCLMIUIMHBI TIPOU3BOAUTCS B COOTBeTCTBUM C IlonokeHWeM O TeKylleM,

py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHUEe PadOTHI PekomeHnjyemas iuTeparypa uac

Pazpgen 1. BBegeHue B mpo0/ieMy a3poAMHAMHYECKOr0 M TEIVIOBOr0 MpoeKTHpoBaHus JIA.

A.T.Tony6es, A. C. Enuxun A.C., B.
T. Kanyrus. AspoarHamuka: M.:

N3p-Bo MI'TY um. baymana. 3osotas

kosnekifust, 2017 (Bce)

K. H. Bosnikos, B. H. Eme/ibsiHOB. .

BrrunciiutenbHbIe TEXHOIOTHUU B

3a/jauax MeXaHUKU >KUJJKOCTU U Ta3a:

M.: ®U3MATJINT, 2012 (BCe)

A. H. Bosikos. . Pacuér
aspoIMHaMHUYeCKHX U TeIIOBbIX
[MoaroToBKa K MpakTUYeCKUM 3aHITUSIM. 2
XapaKTepPUCTUK BBIMYKJIbIX TeJl B

CBOOOTHOMOJIEKY/IAPHOM TIOTOKE Ta3a:

CIT6.FI'TY "BOEHMEX" um. 1. ®.

YctuHoBa, 2004 (Bce)

I'. A. Akumos, B. A. 3a3umko, B. A.

BbopogaBkuH. . AspoauHaMuyeckue
XapaKTepUCTUKY JIeTaTelbHbIX

armaparos: CI16.BT'TY
"BOEHMEX" um. I. ®. YcTHHOBa,
2003 (Bce)

Wroro no pasgeny 1

Pa3pen 2. CucreMbl KOOPHHAT, HCIIO/Ib3yeMble B a3pOHaAMHUKe.
A.T.Tony6es, A. C. Enuxun A.C., B.
T. Kanyrus. AspogvHaMmuka: M.:
N3p-Bo MI'TY mm. baymana. 3osoras
Kostekius, 2017 (1)

N. T1. TuH30ypr. .
[MoaroToBKa K MpakTA4YeCKUM 3aHSTUSIM AsporasonuHamuka: M.: Bricias
1Kona, 1966 (Bce)
M. I'. Moucees, FO. M. LIUpKyHOB. .
OcCHOBBI a3pora3oiMHaMUKU:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2006 (Bce)

Wroro no pasgeny 2
Pa3pen 3. Cucrema ypaBHeHUH AMHAMUKM I0/ieTa. MaTremMaTnuyeckKue MojeIu

C. M. Kpusess. . [luHamuKa 1oséra.

HO,Z[FOTOBKEI K IIPaKTU4Y€CKHUM 3dHATUAM. HO,Z[FOTOBK{:I PacuéT 1éTHO-TeXHUUeCKUX U 6
MAJIOTA>KHBIX XdPAKTEPUCTUK

OTYETOB 0 2-M J1ab0paTopHBEIM paboTaMm.
camonéra: CII6.: Jlans, 2018 (Bce)

Uroro no pa3geny 3

15



Pa3pen 4. AspoariHaMuKa Kpblja.

HO/:[FOTOBKH K IMTPAKTUYeCKHUM 3aHATUAM. HO,Z[I‘OTOBK&

B. T. KanyruH. . Aspora3ofuHaMuyKa
OpraHoOB yIpaBJieHus OJETOM
JleTaTeJIbHBIX annaparos: M.: 3a-Bo
MI'TY um. H. D. baymana, 2004 (Bce)

oTueTa 1o abopatopHoii pabore. A.T. Tony6es, B. T. Kanyrun, A. 1O. 6
JlyueHko. . AspogvHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(10)
Uroro no paspeny 4 6
Pa3pen 5. AsposHaMuKa Kopiyca.
A.T. Tony6es, B. T. Kanyrun, A. FO.
IToproroBka K npakrtrueckum 3aHsaTusaM. [loaroroska | JIynenko. . AspoguHamuka: M.: 13p- 5
oTueTa 1o jabopaTopHoii pabore. Bo MI'TY um. H. 3. baymana, 2010
©)
Wrtoro no pasgeny 5 5
Pa3gen 6. A3pojuHaMHKa OTPHIBHBIX TeUeHUH.
A.T. Tony6es, B. T. Kanyrun, A. FO.
[MoaroToBKa K mpakThuecKuM 3aHaTusM. [TogrotoBka | JIyiieHko. . AspoauHamuka: M.: U3a- 6
OTUYETOB 10 2-M J1abopaTopHBEIM paboTam. Bo MI'TY um. H. 3. Baymana, 2010
(6)
Wroro no paspeny 6 6
Pa3gen 7. A3pofMHaMUKa OPraHoB ylipaB/IeHHs.
B. T. Kanyrus. . Aspora3ozuHaMyKa
OpraHoOB yIpaBJieHus OJETOM
[ToproToBka K NpakTH4yeCKUM 3aHATUSM g 2
JleTare/IbHbBIX anraparos: M.: 131-8o
MI'TY um. H. D. baymana, 2004 (Bce)
Wrtoro no pasgeny 7 2
Pazpgen 8. Comuto.
B. B. CaxuH. . YCcTpoiCTBO U
[MoaroToBKa K MpakTA4YeCKUM 3aHSTUSM ACHCTBHE SHEPTeTHYECKHX 06LeKTOB: 2
CII6.BI'TY "BOEHMEX" um. 1. @.
YctrHOBa, 2008 (BCe)
Wroro mo pa3zeny 8 2
Pazjen 9. A3poiHaMHKa CIIyCKa C OpOMTHI U BO3BPAIIEHHSA.
A.T. Tony6es, B. T. Kanyrus, A. O.
JlyueHko. . AspoguHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(12)
ITogroroBka K npakThueCcKuM 3aHATUSM. [ToaroToBka A. H. Bosnkos. . Pacuér 6
OTYETOB MO 2-M JIabOpaTOpPHLIM paboTaM. aspoIMHaMUYeCKUX U TeIJIOBbIX
XapaKTePUCTUK BBIMYKJIbIX TeJl B
CBOOOTHOMOIEKY/IIPHOM TIOTOKE T'a3a:
CII6.FI'TY "BOEHMEX" um. 1. ®.
YctuHoBa, 2004 (Bce)
Wroro no pasgeny 9 6
Pa3gen 10. Aspoynpyroctsb ¥ HecTaljHOHAPHbIE PeKUMBI.
A.T.Tony6es, B. T. Kanyrun, A. FO.
[ToproroBka K rpakThueCKUM 3aHSATHUAM Jlynesxo. . AspoppHamuia: M.: V- 3
) Bo MI'TY um. H. 3. baymaHna, 2010
(13)
Wroro no pasgeny 10 3
Pa3pen 11. KypcoBoii npoexT.
BeIro/iHeHHe KypCcOBOro IIPOeKTa I10 K. H. Bonkos, B. H. EmenbsHOB. . 36

WHWBUAYaJbHOMY 3alaHUI0. AHaJM3 NPOLeCCOB U
(hopMrpoBaHUe MaTeMaTHUeCKUX MOjiesei.
[IpoBesieHMe IPOEKTUPOBAHUS U BBIUUCIUTEIBHOIO
MOZenmMpoBaHusi. AHanu3 pe3ynsraTtoB. [1loAroroBka
TIOSICHUTEJIbHOM 3aMMCKY, [JOK/IaJa ¥ rpe3eHTaluu

MopenvpoBaHue KpPyTIHbIX BUXPe B
pacuéTax TypOy/IeHTHBIX TeUeHHH:
M.: PU3MATIINT, 2008 (Bce)
H. H. ®énopoga, C. A. Banbrep, M.
H. Oanunos. . OCHOBBI paboThI B
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(Bce)

M. I. Moucees. . Tpenue u
Tery1000MeH B aspoJHaMHUKe:
CII6.BI'TY "BOEHMEX" um. [1. @.
YctuHOoBa, 2010 (BCe)

K. H. Bosnkos, B. H. EMenbsHOB. .
BerunciuenbHble TEXHOIOTUU B
3a/jauax MeXaHUKU >KUJKOCTU U rasa:
M.: PU3MATIINT, 2012 (Bce)

K. H. Bosnkog, B. H. EmenssHog, W.
B. Terepuna. . I'a30Bble TeueHus B
COIJIaX 3HeProyCTaHoBOK: M.:
OU3MATIINT, 2017 (Bce)
A.T. Tony6es, B. T. Kanyrus, A. O.
JlyueHko. . AspoguHamuka: M.: Usa-
Bo MI'TY um. H. 3. baymana, 2010
(Bce)

Wroro no pasgeny 11

36
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
ADPOJMUHAMMYECKOE U TEIUVIOBOE ITPOEKTUPOBAHUE

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL pe3y/IbTaThl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThyeckas pabora
¢  KOHTPOJIbHBIE BOTIPOCHI;
e oruet 1o JIP;

e KypCOBOM ITPOEKT;

e 9K3aMeH.

Kputepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora ripoBoauTcs B ¢popme tecta B SMOC Moodle:

¢ IIpW NIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

KoHTpoO/IbHBIE BOIPOCHI

Cpe/ICTBO KOHTPOJIS yCBOEHHE yueOHOro MaTepyaa COOTBETCTBYIOIUX Pa3fie/ioB JUCIIATUTHHBI.
OTBeThbI Ha KOHTPOJILHBIE BOTIPOCHI T10 pa3/iesiaM OCYIIeCTBSIIOTCS B yCTHOU opme. CTyzeHTy 3a/1at0Tcs 3
BOIIPOCA B paMKax U3y4YeHHOro pasgjea.
Il71 yCIienHoM aTTecTaluy 00yJaroieMycs Heo0X0[UMO OTBETHUTD TIPaBUIbHO MUHUMYM Ha 2 Boripoca. OTBeT
JIO/DKeH OBbITh TIPaBU/IBHBIM, COJlep>KaTe/TbHbIM, apTYMEHTHPOBAaHHbBIM.
ITepeueHb KOHTPOJIBHBIX BONIPOCOB TIpe/icTaB/ieH B Y MK IUCLUTIIMHBL.

Ortuer no JIP

[Ioryck K BbIMOIHEHUIO JIP MPOUCXOUT NPH MPEe/CTABI€HUH CTYAEHTOM B MTMCbMEHHOM BU/IE
OTMCaHMs, COZiepKalliero MOCTaHOBKY 3a/iauu 1abopaTtopHoii paboThl, 11/1aH BBITIOHEHHs 1abopaTopHOi
paboTHI ¥ 11eM TIpeyIaraeMoro MCCie/joBaHus U B (hopMe yCTHOTO coOece/[0BaHKs 110 TeMaTHKe J1abopaTopHOH
pabotel. OTBeTHI Ha Oosiee uem 50% BOTIPOCOB SIB/ISIETCS O CKOM K 1abopaTopHOit pabore.

Ortuet 1o 1abopaTopHoii paboTe TpeCTaB/SIeTCS B TIeYaTHOM BH7e U JJOJDKEH CofleprKaTh: 1iesib JIP,
(u3MUeCKyI0 TIOCTAaHOBKY 3a/laud, MaTeMaTU4eCKyr0 MO/ie/Tb, Pe3y/IbTaThl UCCIeA0BaAHMS, TIPe/ICTaB/IeHHbIE B
YKMCIEHHOM BHJIe U B BUjle rpadiKa, aHa/M3a ToTyueHHBIX Pe3yJIbTaToB U BBIBOAIOB 110 JIP.

OTuet He MOXKET OBITh IPUHAT U MO/JIEXKUT NepepaboTKe B CTydae:

- OTCYTCTBUSA HEOOXOIUMBIX Pa3fiesioB,

- OTCYTCTBUSI HEOOXOAMMOTO rpayeCcKOro Marepuara,

- HEKOPPeKTHOM 00pabOTKM pe3y/ibTaToOB PacueToB

3amuTa oTyeta MPOXOAUT B (hopMe IOK/Iazia CTy/IeHTa TI0 BBITIOJIHEHHOW paboTe ¥ OTBETOB Ha BOTIPOCKHI
niperoziaBaresis. TIporieiypa 3aiyThl BK/IFOUaeT OTBEThI Ha BOTIPOCHI TIPEo/jaBaTesis 1o paboTe U paszeny
Kypca. B xojie 3anuthl 1abopatopHoii paboThl 00yUaroIuecs A0/KHbI TTPOJIeMOHCTPUPOBATh KY/IBTYPY Peur
TIPY U3/I0)KEHUM CBOUX MBIC/IEH, IOTUUHOCTh B TIOCTAHOBKE U U3JIOKEHUU MaTepuasia, HeobXomumele
HavasbHble 3HAHUS TI0 CyIIeCTBy 00CYK/1aeMOM TeMBbI.

OrieHKa 3aiuThl paboThl BeICTaB/sieTCs 110 100 6abHOM 1IKajie C yUéToM:

- BBITIO/THEHHE J1TabopaTopHOM paboThl B 1aboparopuu — 20 6asos,

- odopm/IeHHE TTOSICHUTE/IbHO 3amucku — 30 0asIoB,

- 3alIIUTa pe3y/IbTaToOB, OTBETHI HA BOTMPOCKI U UX JIOTHKA, Ky/IbTypa peur — 50 6asiios.

B ciyuae Habopa 75 6a/yioB CTY/|eHT oTyJaeT 3aueT 10 JaHHOH abopatopHoii pabore.

KypcoBoii npoekT

KypcoBotii ipoeKT ripefcTaBsisieTcsl B TleuaTHOM BHZie B (hopmare, COOTBETCTBYHOLIUM «[10/I0KeHUIo 110
COZlepyKaHuI0, 0(OPMIEHHIO, OPTaHW3al|X BBITIOTHEHUS U 3aIIIUThl KYPCOBBIX TIPOEKTOB U KyPCOBBIX paboT
BI'TY. CMK-I1-4.2-12» ot 24 Hos10ps1 2015 T~

3arrTa KypCcoBOro MpoeKTa MPOXOJuT B JopMe JOK/IaJia CTyAeHTa 10 BLIOTHEHHOM paboTe U OTBETOB Ha
BOIPOCHI 4IeHOB Komuccun. B xoze 3atutel KIT ofyvaroriuecs [O/KHBI POIEMOHCTPUPOBATE KY/IBTYPY peur
TIPY U3/I0)KEHUM CBOUX MBIC/IEH, JIOTUUHOCTh B TIOCTAHOBKE U U3/IOKEHUU MaTepHasia, HeoOXomumble
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HayvasbHbIe 3HAHUS T10 CyIiecTBy 00CyK/jaeMOi TeMbI.

B cnyuae, eciv opopmiieHre KypcOBOro IIPOeKTa U MoBefieHHe CTyZeHTa BO BPeMsl 3allUThl COOTBETCTBYIOT
yKa3aHHBIM TpeOOBaHUsM, CTYJEHT I0/y4YaeT OLeHKY:

- «OTJINYHO» BBICTaB/IeTCsl IPY MPaBUIbHOM BBITTOJIHEHUH KyPCOBOT'O MPOEKTa, MPaBU/IbHBIX OTBETOB
CTyZleHTa Ha Bomnpockl riperniogasares ot 90 1o 100%;

- «XOpOILIO», BHICTABJISIETCS] IPH HE3HAUMTE/IBHBIX OLIMOKAX B COZlepyKaHHUM KyPCOBOTO MPOEKTa, MPaBU/IbHBIX
OTBETOB CTY[leHTa Ha BOIMPOCHI npenozasaresi ot 75 40 90%;

- «Y/IOBJIETBOPUTEILHO» BBICTAB/ISIETCS MIPU HE3HAUMTE/IBHBIX OLIMOKAX B COZepP’KaHUH KYPCOBOTO MTPOEKTa,
NIpaBU/IbHBIX OTBETOB CTY/IeHTa Ha BONPOCHI Ipenofasaress ot 50 1o 75%.

- «He 3aLUTW/» BBICTABMISETCS, TIPH 3HAUMTE/bHBIX OLIMOKaX B COJep>KaHUH KYPCOBOTO TIPOEKTa, MpU
JIOTTYIIIeHUH TIPYHIAITHABHBIX OIMOOK B OTBETAX Ha BOTIPOCHI MPETOAaBaTesis - MPaBUILHBIX OTBETOB MeHee
50%.

KypcoBoii IPOEKT He MOXKET ObITh TIPUHAT U TIO/JIEXKUT riepepaboTKe B ciyyae:
- HECOOTBETCTBHS 33/JaHHI0 Ha KYPCOBOE MPOEKTUPOBAHUE,;

- OTCYTCTBUSI HeOOXOIUMEBIX Pa3ziesioB,

- OTCYTCTBUsI HEOOXOIUMOT0 TparUeCKOro MaTepHara,

- HEKOPPEKTHOM 00pab0oTKU pe3y/IbTaTOB BEIUMC/IEHUH.

ITpumepsl TeMaTUK A/ KypPCOBOI'O IIPOEKTUPOBAHU MpeZcTasieHsl B YMK qucLuIivHbL

JK3aMeH

OO0yuatolTuiics UMeeT MPaBo Ha MO/yYeHHe MUHUMATLHOM MOJIOKUTETHHOM OLIEHKY MPU YCIOBUN
YCIIEIITHOTO MPOXOXKAEHUSI TEKYIIIET0 KOHTPOJISI yCIIeBaeMOCTH B (hopMe IMarHOCTHUUECKOU PaboThI B
COOTBETCTBUU C TpadmKoM pa3zena 4.
[Jomnyck K sK3aMeHy BO3MOKEH TOJILKO MPHU YCJIOBUM YCIEIIHOM 3allUThI 3aZlaHUM ayIUTOPHOTO U
71ab0paTOpHOro MPAaKTUKYMOB U TIO/TYUEeHHsT TIOJIOKUTE/ILHOM OLIEHKH (OT/TMUHO, XOPOIIIO WX
VOBJ/IETBOPUTE/BHO) 3a 3alUTy KyPCOBOTO ITPOEKTA.

OK3aMeH, BK/IFOYaeT B cebsl yCTHBIE OTBETHI Ha /jBa BOIPOCa 10 BBIOOPY IperozjaBaTests U3 CIrcKa
3K3aMeHalMOHHBIX BOIPOoCcoB. CIIMCOK K3aMeHallMOHHBIX BOTIPOCOB MpezcTassieH B YMK qucLUIIMHGL.

3HaHWs1, yMeHUSI U HaBLIKU CTYI€HTOB OLIEHUBAIOTCS CIeAYIOIMM 00pa3oM:

- OLIEHKH «OTJIMYHO» 3aC/Ty)KMBAeT CTyAeHT, 00HApY>KUBIIIMI BCeCTOPOHHEe, CUCTEMaTUYeCcKoe U rmybokoe
3HaHWe yyeOHOTO Marepuana, yMeHHe CBOOOZHO BBITIO/HATH 3a/laHusl, I1pelyCMOTpEeHHbIe TIPOrPaMMOi,
YCBOUBILWK OCHOBHYIO U 3HAKOMBIH C IOTIOJTHUTE/ILHOU JIMTEPaTypol, peKOMeH/10BaHHOW IporpaMMoi. Kak
TIPaBUJIO, OL[€HKA «OT/IMYHO» BLICTAB/ISIETCS CTYeHTaM, YCBOUBIIIUM B3aMMOCBSI3b OCHOBHBIX ITOHSITUN
JUCLIMTUTMHBI B MX 3HaYeHUU AJ1s1 TprobpeTaeMoii mpodeccru, MPOSIBUBLLIMM TBOPYeCKHe CITIOCOOHOCTH B
TIOHUMAaHUH, U3/I0)KEHUH U UCTI0/Ib30BaHUM yueOHOTO Marepuarna;

- OLIEHKH «XOPOILIO» 3aCTy>KUBAET CTY/IeHT, 0OHapyKUBIIHIA TIOJIHOe 3HaHHe yueOHOTro MaTepuasa, yCIelHo
BBINOJIHSOLIUH [1pe/lyCMOTPeHHbIe B [IporpaMMe 3a/jaHusl, YCBOMBLLIMM OCHOBHYIO JIUTEpPaTypy,
PEKOMEH/I0BaHHYIO B Tiporpamme. Kak MmpaBuiio, OljeHKa «XOPOIII0» BBICTAB/SETCS CTY/IeHTaM, TTOKa3aBIIiM
CHCTeMaTHyeCKHi XapaKTep 3HaHHUH 110 JUCIUTUTHHE U CITIOCOOHBIM K UX CAMOCTOSITE/TBHOMY TIOTIO/THEHHIO
06GHOB/IEHHIO B XOJIe JabHekHIel yue6HoM paboThl 1 TipodeCcCUOHATBHOM [eATebHOCTH;

- OLIEHKU «Y/|OB/IeTBOPUTEJILHO» 3aC/Ty)KMBAeT CTY[eHT, 00Hapy KUBIINI 3HAHUSI OCHOBHOTO yuebHOro
Marepuasa B 00bemMe, He0OXOJUMOM AJIs JanbHelInel yaeObl U npefcTosiieii paboTel TI0 CrielUaabHOCTH,
CITPABJISIOIINICS C BBITOJTHEHUEM 3a/]aHHH, ITpeyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIH C OCHOBHOM
JUTepaTypoi, peKoMeH/J0BaHHOM Iporpammoii. Kak npaBuio, olleHKa «y[,0B/IeTBOPUTE/ILHO» BbICTAB/ISIETCS
CTyZeHTaM, [JOITyCTHBLINM IIOIPELTHOCTH B OTBeTe Ha 9K3aMeHe U IpY BBIIOTHEeHUH 9K3aMeHal[MOHHbIX
3a/1aHuH, HO 00/1a/jaroIIM HEeOOXO[UMBIMH 3HAHUSIMH |15l UX YCTPaHeHUs M0f, PyKOBOACTBOM TIperofiaBarelisi;
- OLIeHKA «HEeY/[OB/IeTBOPUTE/ILHO» BBICTAB/ISIETCS CTYAEHTY, 00HAapY>KUBILIEMY MTPOOebl B 3HAHUSX OCHOBHOTO
yueOHOro MaTepuana, JoMyCTUBLIeMY MPUHIUITHATBHBIE OLIMOKHY B BLITOJTHEHUH TIPeyCMOTPEHHBIX
nporpammotii 3a/jannii. Kak mpaBusio, orieHKa «Hey/[0B/IeTBOPUTEIbHO» CTABUTCS CTYIeHTaM, KOTOphIe He
MOT'YT TIPOZIO/DKUTE 00yUueHHe WK IPUCTYIUTE K TIPo(heCCHOHAIbHOM [1eaTe/TbHOCTH 10 OKOHYaHHH By3a 6e3
JIOTIOJTHHTE/TBHBIX 3aHATHH 110 COOTBETCTBYHOILEH JUCLIUILIMHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1. BBegenue
B Mpo0/iemMy

3 | g |adPopMHaMHYecKoro| o | o | 0 4 2 s 5|5 5|5 KontposnbHbIe
U TeIIOBOro BOITPOCHI
NMPOeKTUPOBaHHUS
JIA.

Pazgen 2. CucremMsl

3 | g [KOOPAMHAT, 7151 0 4 2 5| 5| 5|55 KourtponbHbie
HCIo/Ib3yeMble B BOIIPOCHI
a’poAnHaAMUKe.

Pa3pen 3. Cucrema
ypaBHeHHH

3 | 6 |pguHamMuku mosera. | 16 | 10 | 2 4 4 6 10 | 10 | 10 | 10 | 10 | Otuet o JIP
Maremaruueckue
mopenu JIA.

Pazgen 4.

3 | 6 |A’poauHammuka 14| 8 | 2 2 4 6 10 | 10 | 10 | 10 | 10 | Otuer 1o JIP
KpbLia.

Pa3pen 5.

3 | 6 |A’poauHammuka 12 7 |1 2 4 5 10 | 10 | 10 | 10 | 10 | Otuer 1o JIP
Kopmyca.

Pa3pen 6.

3 | 6 |A’poauHamuka 14| 8 | 2 4 2 6 10 | 10 | 10 | 10 | 10 | Otuer 1o JIP
OTPLIBHBIX TeUeHHI.

Pazpen 7.

31 6 AspoguHamMuKa 8|62 0 4 2 10101101 10! 10 KonTposbHbIe
OpraHoB BOITPOCHI
ynpasBJ/ieHHsl.

3| 6 Pasgen8.Commo. | 7|5 |1 0 | 4 | 2 |10 10|10/ 10 10 KOWTPOMbHBIE

BOITPOCHI
Pa3pen 9.

3 | g [A>PoauHamuka 15092/ 5 2 6 | 10|10 | 10 | 10 | 10 | OTuer no JIP
CIyCKa ¢ OpOUTHI U
BO3BpalleHusl.

Pazpen 10.

316 Aspoynpyrocrb u 7149 0 2 3 1010 101 10! 10 KonTposibHbIE
HecTaljMOHapPHbIEe BOIIPOCHI
PEeXHMBI.

3 | g [Pasperll. 36/ 00| 0 | 0 | 36 10 10|10 10|10 | Fypcoson
KypcoBoii npoekT. TIPOEKT

Bcero 3a 6 cemecTp 14468 | 17 | 17 34 76 [100|100(100| 100|100
Bcero no guciiunsiuHe 144| 68 | 17 | 17 34 76 |100|100|100| 100|100
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