





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
I'A30BBIE CTPYN. TEOPUSA N ITPINJIOXKEHUSA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

IICK-1.01 — crnoco6HOCTh pa3pabarbiBaTh (GU3NUECKWE W MaTeMaTHUYeCKWe MOJeIH COBOKYITHOCTH
TMIPOLIeCCOB THAPOA3POAVHAMUKY U TEIjIo00MeHa
[ICK-1.02 — criocoGHOCTh aHanM3upoBaTh W 00001IaTh pe3ynbTaThl (PU3UUECKOr0 U BBIYHUC/TUTETBEHOTO

JKCIIEPUMEHTOB B 00/1IaCTU TH/IPOA’POJUHAMUKA U TeIiooOMeHa, oOecrieurBaTh WX MPAKTUUECKYHO
peanusaLnuio

TTCK-1.04 — cnoco6HOCTBIO K TIPOBEJIEHUIO HAYUYHBIX UCC/Ie[0BaHUN B 00/1acTy OA/UTUCTUKY, TUHAMUKU U
yIIpaB/ieHus M0JIeTaMU a3pPOKOCMUYECKUX arapaToB

®OpMHUPOBAaHUIO KOMITETEHLIUH C/TY)KUT JOCTIDKEHUE CIeAYIOIIUX Pe3y/bTaToB 00pa30BaHus:
IICK-1.01

3HAHUA:

OCHOBHbIe (hU3MUECKWE CBOHCTBA >KUJKOCTEH W Ta30oB, OOIIMe 3aKOHbI W ypaBHEHUS CTATHKH,
KWHEMAaTUKA W [UHAMHUKH JKUJKOCTe W Tra3oB, OCOOEHHOCTH (DU3UUECKOTO U MaTeMaTHueCKOro
MO/Ie/TMPOBaHMsI OIHOMEPHBIX U MHOTOMEDHBIX, I03BYKOBBIX U CBEPX3BYKOBBIX, JAMUHAPHBIX U TypOY/IeHTHBIX
TeueHUH HzieallbHON U peanbHOU HeC)KUMaeMOoU U CKUMaeMO# »KUTKOCTel;

YMeHUs1:

WCTIONh30BaTh ~MaTeMaTU4YeCKWi ammapar W WHGOpPMAllMOHHbIE TEeXHOJIOTMU TIpU  W3y4YeHHH
€CTeCTBeHHOHAYYHbIX JUCLIAIUIMH; CTPOUTb MaTeMaThuuecKue Mofenn (pu3nuecKdx SIBJIEHW; PacCUMTHIBATH
TU/IPOIMHAMUUE CKUe TIapaMeTphl CTPYWHBIX TeUeHUH;

HaBbIKU:

MIPOBE/IEHUs] pacyeTa TPOLIECCOB TEIJIOMacCONePeHOCa, OCHOBHBIX AHAJUTUUYECKUX U UMCJIEHHBIX
METO/IOB pellieHus airedbpanueckux U quddepeHIuaabHbIX YPaBHEHUH U UX CUCTEM.

IICK-1.02

3HAHUA:

OCHOBHBbIE MeTOZIbl (PU3NUECKUX U BLIUMC/IUTENBHBIX HSKCIIEPUMEHTOB B TpeIMETHON 00macTy,
TIPUHLUTIBI TIPUMEHEHUsS] (YHAAMEHTa/NbHBIX (U3WUECKUX 3aKOHOB W COBPEMEHHBIX WH(OPMAIIMOHHBIX
TEXHOJIOTUH B HayKe U TPeJIMETHOM eATeTbHOCTH;

YMeHuUs1:

TPOBOJUTH 3KCTIEPUMEHTA/IbHYI0, BBIUMCIUTEBHYI0 U MaTeMaTHUeCKyI0 OLIeHKY (PU3MKO-XUMUYeCKUX
YU TepMOAMHAMUYECKUX CBOWCTB Ta30BBIX CTPYH, oOpabarhiBaTh TaO/HUIILI SKCIIEPUMEHTANbHBIX JIaHHBIX;
COCTaBNSTh Y aHAJM3UPOBATh 3aBUCUMOCTH TEPMOTA30[UHAMUYECKUX U (PU3MKO-XUMHUECKUX I1apaMeTpOB
ra30BbIX TIOTOKOB;

HaebIKU:

TIPOBeJIeHUsT TUIIOBBIX PacuéToB (H3MKO-XUMUUYECKUX U TepMOra3oJhHaMUUYeCKUX CBOMCTB Tra30BBIX
CTpyH.

IICK-1.04

3HAHUS:

OCHOBHBbIE ypaBHEHUs TH/POTa30[lMHAMUKU W TETIOMaCcCOMepeHoca, MPUHUMAaeMble [OTYIIeHNs;
METOJUKH pacueTa ra3ofMHaMHUUeCKUX U TEPMOAWHAMHUECKUX IIPOLIECCOB CTPYyH C (HU3UKO-XUMHUUECKUMU
TpeBpallleHUsMU;

YMeHUs:

pa3pabarbiBaTh (DU3HMUECKHE M MaTeMaTHUeCKue MOJIeSM ra30[MHAMUYECKUX U TePMOJUHAMUUECKUX
TPOLIECCOB CTPYHHBIX TeUeHUl;

HABbIKU:

(hU3MKO-MaTeMaTHUeCKOr0 MO/Ie/IMPOBAHUS CTPYMHBIX TEUEHWH; TIPOBEJEHUS] THIIOBBIX pPAaCUeTOB
ra3oZiIMHaMHUKU U TeIIoMaccoobMeHa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninaa TA3OBBIE CTPYU. TEOPUS U ITPWIOXXEHUWS siBnsieTcst AUCLUIIIMHON YacTH,
(opmupyemoii yuacTHUKaMH 00pa30BaTe/IbHBIX OTHOIIEHH# 6/10Ka 1, TporpamMMbI MOATOTOBKU 110
HarpaeieHuto 24.04.03 Baaiucmuka u 2udpoaspoouHamuKa.

CogeprkaHue JUCLIMILIVMHEI SBJ/IeTCS JIOTUUeCKUM Tpogos/pkenneM aucrmmuiid: MOJAE/IMPOBAHUE
C IMPUMEHEHUWEM CAD/CAM/CAE-CUACTEM, COBPEMEHHbBIE IMPOBJ/IEMBbI
ASPOI'NJPOMEXAHUWKNU, TEUEHUE I'A3A C YACTUIIAMMN.

Copep>kaHue AUCLIUIIIMHBIL SIBASIETCSI OCHOBOM /151 ocBoeHus1 aucuuiiivd: FTASOJUHAMMWYECKUE
N TEXHOJIO'MYECKUE IIPOLIECCBI C ®A30BbIMU IIEPEXOJAMUN, HAYYHO-
NCC/IEJOBATEJ/IBCKASA PABOTA.

[TpesBapuTebHBLIE KOMITETEHI[H, COPMHUPOBAHHBIE Y 00yUarOIIErocs /10 Hauasia U3yueHus TUCLIATUTAHBL:

¢ OIIK-2 — CrniocobeH CTaBUTh U pellaTh 3a/laud 1o MPOeKTUPOBaHUI, KOHCTPYUPOBAHUIO U
MPOU3BO/ICTBY 00BEKTOB MpoheCcCHOHATBHON AesATeTbHOCTU TIPH UCTI0/Ib30BaHUM COBPEMEHHBIX
MH(OPMAIMOHHBIX TEXHOIOT UM

¢ OIIK-5 — CrniocobeH 0CyIeCTBAATh HAyUHBIN MOUCK U pa3pabaThiBaTh HOBbIE TIOXO/bI U METO/IBI
pelieHUst MPodheCCUOHANTBHBIX 3a/iad B 00/1IaCTH aBUAIIMOHHON M PAKeTHO-KOCMUYeCKOM TeXHUKU

¢ TICK-1.01 — cnocoGHOCTh pa3pabarbiBaTh (puU3nuecKre ¥ MaTeMaTUdeCKHUe MOJe/Id COBOKYITHOCTU
TMPOLIeCCOB THAPOA3POAVHAMUKY U TeIjIo00MeHa

¢ TICK-1.02 — criocoOHOCTh aHaU3UPOBaTh U 0000111aTh pe3y/IbTaThl (PU3UUECKOTO U BEIYUC/TUTE/TBHOTO
9KCMEPUMEHTOB B 00/1aCTH THAPOA3POAVHAMUKY U TEIJI000MeHa, 00eCrieunBaTh X MPaKTUUYeCKYH0
peanu3anuio

e [ICK-1.03 — roToBHOCTH K IIpoheCCHOHATBHOM KCIITyaTalju COBPeMEHHBIX MPUK/IaHbIX
MPOrpaMMHBIX CPeZCTB BbIUMC/IUTETLHOTO MOZleTUPOBaHUs

¢ YK-1 — CriocobeH oCyIiecTBISITh KpUTUUECKUI aHau3 MPO0IeMHBIX CUTyallii Ha OCHOBE CUCTEMHOTO
TIO/IX0/ia, BbIpabaThIBATh CTPATErHIO JEeHCTBUH



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumMeHoBaHMe pa3/ie/ioB U JUJAKTHYECKHX eAMHHUL]

BCEI'O

AyguTOpHBIe 3aHATHS

B KOHTAKTHOMH

bopme

BCEI'O

Jlekuuu

IIpakTnyeckue
3dHATUA

CamocrosTebHasA
pabora cTyaeHToB

®dopmupyemast
KoMmrmeTeHus, %

TICK-1.01

TICK-1.02
TICK-1.04

11

Pazpen 1. BBegenue. VicTopust pa3BUTHS UCC/Ie/|0BaHUI CTPYHHBIX
TeueHnid. Knaccudukaiys cTpyitHbix TeueHuit. Bknag yuénbix BI'TY
BOEHMEX B co3/aHHe MOJHOLIEHHOW TEOPHUH CBEPX3BYKOBBIX CTPYH.

12

—_
N

—_
N
[
N

11

Paspen 2. JlosBykoBbie cTpyH. CTpyu ujeanbHOro rasa. JlamuHapHbie
cTpyH. JlaMiHapHO - TypOysieHTHBIi nepexoz. O61ue cBolcTBa
TypOysieHTHOH cTpyH. VI3MeHeHHe 1apaMeTpoB T10 JJTHHe TypOy/IeHTHOM
cTpyu. OCHOBHOI1 y4aCTOK TypOY/IeHTHOM CTPYM B 3aTOIZIEHHOM
MPOCTPAHCTBE U CITYTHOM IOTOKe. BimsiHue Hen3o06apu4yHOCTH
TypOy/IeHTHOH CTPy! Ha 3aKOHOMEPHOCTH €€ Pacrpo-CTPaHeHHs].
TTpuMeHeHwMe /J03BYKOBBIX CTPYH B Pa3/MUHbIX 00/1aCTsX
TPOMBILIIEHHOCTH.

13

12

12 12

11

Paspen 3. CBepX3ByKOBbIE CTPYH Hjjea/TIbHOH CKHMaeMoi )KHAKOCTH.
CTpyKTypa U OCHOBHbIE CBOWCTBA CBEPX3BYKOBBIX CTPYH. BiusiHue opmbl
coruia Ha popmMHpoBaHHe CBePX3BYKOBBIX CTPyH. OKosooceBoe
l'IpI/lG/'H/l)KeHl/Ie. MOAG]I]:HI;IE TIOCTPO€HMS B OKPECTHOCTH OCH
He/I0pacCIMpeHHOM cTpyH. O MoJI0KEeH!H LieHTPaIbHOT0 CKauKa
YIUIOTHEHUsI B HeZiopaciipeHHOM cTpye. OrjeHKa 3eKToB, CBSI3aHHBIX C
VICKPUBJIEHHWEM LIEHTPA/IbHOTO CKayvKa. Pacuer TPpaHUIbl U BUCSAYEr0 CKauKa
B HeJJOpacCIIMpeHHOM cTpye.

13

12

12 12

11

Paspen 4. Micteuenue cTpyii B Bakyym. KapTiHa 1 0CHOBHbIe
3aKOHOMEPHOCTH CTALIMOHAPHOTO UCTeUeHUs B BaKyyM H/lea/lbHOTO
COBepILIeHHOrO ra3a. [Ipub/IkeHHbIe METO/bI pacyeTa CTalIOHAPHOTO
HCTeYeHUs! H/leabHOro COBepIleHHOro rasa. CTalMoHapHOe UCTeueHne
njieabHOTO pe/lakcupyrolero rasa. CTaliOHapHOe HCTeUYeHHe 1a3Mbl.
HecraupoHapHoe MCTeueHye ra3a 13 BHe3alHO BK/IIOUeHHOTO HCTOYHMKA.
BvsiHue BI3KOCTU Y Pa3pe)XeHHOCTH Ha MCTeYeHHe ra3a B BaKyyM.

13

12

12 12

11

Paspen 5. MicTedeHue cTpyii pea/ibHOro ra3a B 3aToI/IeHHOe
MPOCTPAHCTBO U CIYT-HBIH MOTOK. BnsiHUe BA3KOCTH Ha TeueHHe Ha
Haua/lbHOM yuacTKe cTpyH.TypOy/ieHTHbIe epepaciiipeHHbIe
3aroruieHHble cTpyu. TypOy/neHTHbIe HeZjopacIIMpeHHbIe 3aTOTIEHHbIe
ctpyu. TypOy/neHTHbIe HefjopaclpeHHbIe CIyTHbIE CTPYH. JIaMUHApHbIe
HeziopaciMpeHHble cTpyd. CTpyH masmbl. OcoO6eHHOCTH yCTaHOB/IEHHS
CTaLMOHAPHOTO UCTeUeHHUsI B 3aTOT/IEHHOE MPOCTPAHCTBO.

15

13

13 13

11

Pa3paen 6. CBepX3BYKOBBIE CTPYH pa3pe)xeHHOro rasa. OcobeHHOCTH
ra3o/jiHaMHKH pa3peXkKeHHbIX CTPyH. ['paHuIia 06/1aCTH CIVIOLIHOTO
TeueHHst IPH MCTeYeHHH rasa B BakyyM. CBOGOAHOMOEKY/IIpHOE
HCTeueHwe rasa B BakyyMm. IIpub/mkeHHbIH pacueT pesiakcaluu
MOCTYTaTe/bHBIX CTereHel cBoO0b! TPH CBOOGOAHOM pacipeHuy rasa. O
pacyeTe MCTeYeHHs pa3peskeHHOro rasa. BsanmogelicTsure cTpyii ¢
TUIep3BYKOBBIM IIOTOKOM B CBOGO/IHO-MO/IEKY/ISIPHOM PeXXHMe.
DKCrepyMeHTa/IbHble JaHHble 0 CTPYKTYpPe U apaMeTpax CTpyH
Pa3spe>xeHHOro rasa rnpyu UCTeUeHU! B 3aTOIVIEHHOE ITPOCTPAHCTBO.

13

13

13 13

11

Paspen 7. Tunbl TeueHHH, BO3HUKAILUX MPH B3aUMOAEHCTBHH
CBepX3ByKOBOM CTPYH C 0e3rpaHHYHOI IIJIOCKOH NMperpajou.
OcecMMeTPHYHOe TeYeHHe C LieHTPaTbHOMN LIUPKY/ILMOHHO 30HOM B
yZiapHoM ctoe. OcecMMMeTPUYHOe B3aUMOZieliCTBHe C Mperpazioi cTpyu
KOHEUHOH (pUKCHPOBAHHO HepaCYEéTHOCTU. ABTOKO/IebaTe/IbHbIe
pexxuMbl. [IpoCTpaHCTBEHHOE B3aUMO/EHCTBIE C OHOH U IBYMST
TUIOCKOCTSIMHA CHMMeTpHH. TeueHre B COOCHBIX M BCTPEUHbIX
CBEPX3BYKOBBIX CTPYSIX.

14

13

13 13

11

Paspen 8. BzaumopeiicTBHe ¢ Iperpajoii BA3KHX U Pa3pe)KeHHbIX
CBepPX3BYKOBBIX CTPYH. B/usiHue BA3KOCTH Ha popmMUpoBaHue
aBTOKO/Ie0aTe/IbHBIX PE)KUMOB U LIUPKY/ISALMOHHBIX 30H. OnpeiesieHune
pexxuma B3aHMOAeﬁCTBHH CTPYH PakKeTHOro JBuUraresis C IOBEPXHOCTBIO
KOCMMUEeCKOro armnapara. [IpyuMeHeHHe MeTo/1a I0KaIbHOTo
B3aMMOZIeHCTBHUS Ai/1sl pacuyéTa HOPMAa/bHOTO M KacaTe/bHOTO HalpsDKeHUi
npu BBHI/IMOAEI‘;ICTBI/II/I CTPpYH PAaKeTHOI'O ABUTraTesIsd C IOBEPXHOCTBIO
KOCMHYECKOTO arrapara.

15

13

13 13

Bcero 3a 11 cemecTp

108

51

34

17

57

100

100 100

Bcero no gucuuninHe

108

51

34

17

57

100

100 100

3.2. AyANTOPHBIA MPAKTHKYM

Homep 1 HauMeHOBaHHe pa3jena

JUCIHUTUTAHBI

Tema MNPAKTHYECKOIr'0 3dHATUA

Oo0neMm,

ayp.
JacoB

Pasgen 2. J103ByKOBbIe CTPYH.

JlamrHapHO - TypOy/IeHTHBII Mepexof

Pazpen 3. CBepx3ByKOBbIE CTPYyU
UjleaIbHOM C)KUMaeMou
SKUJKOCTHU.

cTpye

Pacuer I'pPaHULIBI X1 BUCAUETO CKdYKa B HEAOpaCLHHPEHHOﬁ

6
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3 |Pa3gen 4. VicreueHue cTpyl B BinsHue BA3KOCTU U pa3pe’keHHOCTU Ha HCTeyeHue rasa 2
BaKyyM. B BaKyyM
Pasgen 5. Victeuenue cTpyit
TypOyneHTHbIe TIepepacIIpeHHbIe 3aTOT/IEHHbIEe CTPYH.
4  |peasbHOrO rasa B 3aTOIUIEHHOE 2
o TypOyneHTHbIe HeZOPACIIUPEHHBIE 3aTOTI/IEHHBIE CTPYH
MPOCTPAHCTBO Y CIyT—HbIN MOTOK.
5 Pa3pen 6. CBepx3ByKoBble cTpyd  (I'paHuLia 06/1aCTH CIIJIOIIHOTO TeUeHUs! IPU NCTeUeHUH 5
pas3pe’keHHOro rasa. rasa B BaKyyM
Paszpen 7. Turibl TeueHUH,
BO3HUKAIOLINX [TPU OcecuMMeTpUYHOE TeueHHe C LJeHTpaIbHON
6 |B3aMMOZEHCTBUM CBEPX3BYKOBOM |LIMPKY/IALIMOHHOM 30HOM B yZlapHOM cioe. TeueHre B 3
CTpyH™ ¢ Oe3rpaHUYHOM TVIOCKOM  [COOCHBIX U BCTPEUHBIX CBEPX3BYKOBBIX CTPYSIX.
riperpazou.
. IIprmMeHeHNe MeTO/ja JIOKAJIbHOTO B3aUMOZEHCTBUS [J1s
Pazgen 8. B3aumogeticTBue C .. o
o pacuéTa HOpMabHOTO U KacaTebHOI0 HanpshKeHUH MpU
7  |TIperpazou BSI3KUX U pa3pekeHHbIX N 4
o B3aUMO/eMCTBUU CTPYU PAKeTHOIO JBUraTesIs C
CBEPX3BYKOBBIX CTPYM.
[TOBEPXHOCTBK) KOCMUUECKOIO arapara.
Bcero 3a 11 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Oo0neMm,
i Homep 1 HaumeHOBaHMe pa3jieia AMCHHIIIMHbI Copep)kaHue yueOHOro 3aiaHus 4ACOR
V3yueHne AujaKTUUe CKUX eZVHUL| U
1 |Pazpmen 1. BeeneHue. Y A AHHAG 8
TeopeTUYeCcKoro Marepuasa
W3yueHne aujaKTUUeCKAX eZIMHUL] U
2 |Pa3gen 2. [103ByKOBBbIE CTPYH. TeopeTUUeCKOro Marepuarsa, oAroToBKa K 7
MPaKTUYeCKUM 3aHATUAM
o W3yueHne AujaKTUUeCKAX eIMHUL] U
Pa3pen 3. CBepx3ByKOBbIe CTPYH U/lea/IbHOU Y A AHHHLL
3 N TeOopeTUYeCKOro MaTepuarna, ojroToBKa K 7
CKUMaeMOU JKUJKOCTH.
MPaKTUYeCKUM 3aHATUAM
W3yueHne AujaKTUUECKAX eUHHUL] U
4 |Pa3zpen 4. VicTeueHue CTPyH B BaKyyM. TeopeTUUeCKOro Marepuarsa, oAroToBKa K 7
MPaKTUYeCKUM 3aHATUAM
o W3yueHne AujaKTUUECKUAX eMHHIL] U
Paspen 5. Vcreuenue cTpy¥ peasibHOIO rasa B Y A AL
5 . TeopeTUUeCKOro Marepuarsa, NoAroToBKa K 7
3aTOIIEHHOe MPOCTPaHCTBO U CIIyTHbIN IIOTOK.
MPaKTUYeCKUM 3aHATUAM
W3yueHne AujaKTUUECKUAX eUHHIL] U
Pa3zpnen 6. CBepx3ByKOBBIE CTPYH pa3pesXKeHHOr0
6 rasa TeOopeTUYeCKOro Marepualia, oAroToBKa K 7
' MIPaKTUYeCKUM 3aHATHSAM
Pa3pen 7. Turbl TeueHui, BO3HUKAIOIIUX TIPU N3yuenue guakTuyeCKUX eJUHAL] U
7  |B3auMoOzeiiCTBUM CBEPX3BYKOBOI CTPYH C TeOopeTUYeCKOro Marepuaria, oAroToBKa K 7
0e3rpaHUYHOM TIIOCKOM TIperpajion. MPaKTUYeCKUM 3aHSATHSIM
o o V3yueHne auakTUUe CKAX eVHUL| U
Paspen 8. B3aumogelicTere ¢ niperpazon BI3KUX
8 N TeOopeTUYeCcKOro Marepuaria, NoAroToBKa K 7
1 paspe’keHHbIX CBEPX3BYKOBBIX CTPYH.
MPaKTUYeCKUM 3aHATHSAM
Bcero 3a 11 cemectp 57
4. POPMBbI KOHTPOJIA OCBOEHUA JUCLIUIT/IMHbI
CEMECTP HEJE/IN CEMECTPA
11234 5 6 (7|8 9 10 (11 (12| 13| 14 15 16 | 17
1 TexK | OP TexK | [P TexkK | P

YcnoBHbIe 0003HAUEHUS:
e JIP — aparHOCTHUeCKasi paboTa;
¢ TexkK — BOIpoOCH! [j/1s1 TEKYI|ero KOHTPOJIS.

TEKyll[I/lﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B IUCKPETHLIE BDEMEHHBIE MHTEPBAJ/IbI B

cnenyromux dhopMax:

11174




e IMarHocTUYeckas pabora;
e BOIMPOCHI J|jIs TEKYIEro KOHTPOJIS.

IIpomMesKyTouHasi arTecTanus IPOBOAUTCS B opMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. A. H. BosikoB. BBesieHre B KMHETHUECKYIO TEOPHIO pa3pexxeHHoro rasa. CI16.5T'TY "BOEHMEX" um.
. @. YcruHosa, 2006, 161 3k3.

2. T. A. Tupckwii, B. . Caxapos, B. JI. Koeasnég. . I'unep3BykoBast a9p0oJUHaMHKa U TETJIOMacCoOOMeH
CIyCKaeMbIX KOCMWYECKUX arrapaToB U IJlaHeTHbIX 30HA0B. M.: ®U3MATIJINT, 2011, 1. pec.

3.T. H. A6bpamosuu. . ITpukiagHas ra3oeast suHaMmuka. M.: Hayka. I'1. peq. ¢us.-mar. nuT., 1976, 35 3Ks3.

4. E. 1. Cokonos, B. I1. Cycnos. . BzaumogelicTBHe CBEPX3BYKOBOM CTPYU rasa C IOBEPXHOCTHIO B
Bakyyme. CII6.BI'TY "BOEHMEX" um. [I. ®. YctuHoBa, 2003, 119 3k3.

5. W. A. Benos, C. A. Vcaes. . MogenpoBanue TypOyneHTHbIX TedeHnid. CI16.5T'TY "BOEHMEX" um. /1.
®. Ycrunona, 2001, 16 5k3.

6. K. H. Bonkog, B. H. EMenbsiHOB. . Beiunc/iuTenbHbIe TEXHOJIOTHUY B 3a/ladyax MeXaHUKU JKUIKOCTH 1
rasza. M.: ®DUU3MATIJINT, 2012, 63 3K3.

7. K. H. Bosnkog, B. H. EMenbsiHOB, B. A. 3a3umko. . TypOy/eHTHbIe CTPYH - CTaTUCTHUECKHE MOJIENH U
MOJe/MpoBaHNe KpymHbIX BUxpeit. M.: DU3MATIINT, 2013, 30 3k3.

5.2. JlorionHUTe/IbHAs IUTepaTypa Mo AUCLUIIIMHE:

1. T. A. AkumoB. . Pa3BuTre TeopeTUueCkoil U NMPUK/IaJHOM ra30AuHaMUKH 1IKoj0M ripodeccopa U. I1.
I'masbypra. CII6.BI'TY "BOEHMEX" um. [I. ®@. YctuHoBa, 2002, 2 3k3.

5.3. Ilepuoguyeckue U3gaHus:
1. EcTecTBeHHbIe ¥ TeXHUYECKUE HAYKHU.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAITMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUSI TUCLIUTUIMHBI, 3/IeEKTPOHHBIE OMO/THOTeUHbIe CUCTEMBI:

1. https://urait.ru — I'naBHast — O6pa3oBarentHas niardopma FOpaiit. [t By30B 1 CCy30B.;

2. https://e.Janbook.com — 3BC JlaHsb;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenranbHas 6ubmuoreka BI'TY «k BOEHMEX» um. 1.®.
YcTHHOBa.

CorpeMeHHbIe npodeccroHanbHbIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/ekTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast anekTpoHHasi 6ubsmoreka «KubepieHnHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBast 3nekrponHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTa/TbHbIX UCC/IeI0BaHUH.

VHbopMalioHHbIe CTIpaBOYHbBIE CHCTEMBI:
1. Texa3kcriept — MIHGOpPMAaIMOHHBIM MTOPTal TEXHUUYECKOTO peryupoBanust: HopMebl, mpaBu/iia, CTaHAAPThI
P®;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=457 - /] 'OCTos

cobcrBenHoi reHepauyu BI'TY "BOEHMEX" um. []. ®. YcTuHOBa;
3. http://www.consultant.ru/- KoncyneranTtIntoc- nH(OpMalioHHBIH [TOpTaa paBoBOM MH(POPMAaLUH.

5.5. ITporpamMmHOe obecrieueHue:
1. Microsoft Office;
2. Ansys Multiphysics 2019 Teaching Advanced,;
3. Matlab 2015a SP1.

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

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

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CTPYU. TEOPHUSA 1 TIPWIOXEHNMSA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia TA3OBBIE CTPYWU. TEOPUSA U ITPUJIOXXEHUS siBnsieTcss AUCLIUIIMHON YacTH,
¢opmupyemoli yuacTHHKaMH 00pa3oBaTe/IbHBIX OTHOWIeHWI 00ka 1, MporpaMmbl TOATOTOBKH 10
Harpapiienuio 24.04.03 Basaucmuka u 2udpoaspoduHamuka. JuciuruiiHa peann3yeTrcss Ha (akynsTere A
PakeTHOo-KOCMMueckod  Texuuku BI'TY  "BOEHMEX" wum. [O.®. VYcrudoBa kadenpoit A9
I[TJTASMOT'A30JVUHAMUMKA U TEITJIOTEXHUKA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-1.01 criocobHOCTh pa3pabarkiBaTh (hM3UUECKHE W MaTeMaTHueCKUe MOJIed COBOKYITHOCTH TpPOLeCCOB
TU/IPOa’pPOJHAMUKHY U TeTUI00OMeHa;
[ICK-1.02 cnocobHOCTh aHanM3upoBaTh W 00001IaTh pe3ysmbraThl (PU3UUECKOTO W BBIYMC/IUTENTLHOTO
JKCIIEPUMEHTOB B 007aCTH THUAPOA’pOAVHAMUKKA W TerioobMmeHa, obecrieunBaTh WX TPAKTUYECKYHO
peasnu3aLuio;
[ICK-1.04 criocoOHOCTBIO K TIPOBEAEHWIO HAyYHBIX WCC/IEIOBaHWM B 00/1acT Oa/yTUCTHUKH, JUHAMHUKU U
yIpaBJ/ieHus I0JIeTaMHU a3POKOCMUYECKUX araparos.

Copep>xaHue [UCLUIUIMHBI OXBaTbIBaeT KPYr BOIMPOCOB, CBSI3aHHBIX C MaTeMaTHUecKuM, GU3UUeCKUM,
BBIUMC/IUTENIbHBIM M HWMUTALMOHHBIM MOJIe/IMPOBaHNeM CTPYWHBIX TeueHWH, a Takke C TMpaKTHUueCKUMHU
TIPWIOXKEeHHUSIMU CTPYH B UHKeHePHBIX 3afiadax.

HporpaMMoﬁ AUCHUTT/IMHBI TIPEAYCMOTDEHBI C/IeAYIOLIKe BUADBI KOHTPOJIA:

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
e BOIPOCHI /iJIsl TEKYIIEr0 KOHTPOJISI.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOogUTCA B d)opMax:
¢ D3K3dMeEH.

OO6m1as TPyZI0EMKOCTh OCBOEHUSI JUCLMIUIMHBI cocTaBiaseT 3 3.e., 108 u. TIporpaMMol JUCIUMJIMHEL
MpeAyCMOTPeHbI JIeK[MOHHbIe 3aHsATHs (34 4.), mpakTthdeckve 3aHsaTusi (17 4.), camocTosTesnvHast pabora
ctypeHra (57 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
TA30BBIE CTPYU. TEOPUSA 1 ITPUIO)KEHUST

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHoBaHue padoThI PekomeHnyemas nuTeparypa prm:{?éKOCTb’
Pazpgen 1. BBegenue.
K. H. Bonkos, B. H. EmennsHoB, B. A. 3a3uMko. .
TypOysieHTHBIE CTPYU - CTaTUCTHUECKUE MOZETU U
Mo/leTMpOBaHue KPYIHBIX Buxpeit: M.: DU3MATIINUT,
N3yueHue aupakTrue CKUX 2013 (1)
CITMHMII M TEOPETHYECKOTO K. H. Bosnkog, B. H. EMenbsHOB. . BeiunciuTenbHbIe 8
MaTepHaa TEeXHOJIOTUM B 3aJjauaX MeXaHUKH )KUJKOCTH U rasza: M.:
OU3IMATIINT, 2012 (1)
I A. AkumoB. . Pa3BuTHe TeopeTHueCcKoU 1 NpUK/IaJHON
ra3ofiIMHaMHKH 1Koj10H npodeccopa U. I1. I'vu36ypra:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctuHoBa, 2002 (1)
Wroro no pa3geny 1 8
Paszpgen 2. [lo3ByKoBbIe CTPyH.
Zﬁggzzyff;gaei;ziifgﬁz K. H. Boskog, B. H. EmMenbsHOB. . BeiuncanrenbHbie
TEXHOJIOTUM B 3a/ilauaX MeXaHUKU JKUAKOCTU U rasza: M.: 7
MaTepuasa, oAroToBKa K DUIMATITHT, 2012 (1)
MPaKTUUeCKUM 3aHATUSIM
Wroro no pasgeny 2 7
Pa3pen 3. CBepx3ByKOBbIe CTPYH H/iea/IbHON COKMMaeMoH JKH/JKOCTH.
ﬁg:;ﬁfi%@iﬁ;ﬁii;ﬁ?g K. H. Bosnkog, B. H. EMenbsiHOB. . BeiunciuTenbHbIe
TEeXHOJIOTUM B 3aJlauaX MeXaHUKU KUJKOCTH U rasza: M.: 7
Marepuasa, oAroToBKa K DU3MATITHT, 2012 (1)
MPaKTUYeCKUM 3aHSATUSIM
Wrtoro no pa3geny 3 7
Pa3pen 4. creueHue cTpyii B BaKyyM.
K. H. Bosnkog, B. H. EMenbsHOB. . BeiunciuTenbHbIe
TEeXHOJIOTUM B 3aJlauaX MeXaHWKH )KUJKOCTH U rasza: M.:
N3yueHue agupakTrue CKUX PUIMATIINT, 2012 (7-9)
VL] ¥ TEODETHYECKOTO K. H. Bosnkos, B. H. EmenssHoB, B. A. 3a3uMKo. .
MaTepHana, TIO/TOTOBKA K TypOy/ieHTHbIE CTPYU - CTaTUCTHUECKUE MOZEU U 7
’ MOJie/TupoBaHNe KPyIHbIX Buxpeit: M.: ®UU3MATI/IUT,
TPaKTUUeCKUM 3aHATUSIM 2013 (2-5)
I". H. A6pamoBuu. . [IpyknazHast ra3oBas JMHaAMUKa: M.:
Hayxka. I'n. pep. ¢us.-Mat. uT., 1976 (1)
Wrtoro no paspeny 4 7
Pa3pen 5. icTreyeHue CTPyH pea/IbHOrO ra3a B 3aTOIVIEHHOE MPOCTPAHCTBO U CIyTHbIA IMOTOK.
Zﬁg:ﬁﬁffggiﬁ;ﬁii;ﬁ?g K. H. Bosnkos, B. H. EMenbssHOB. . BbiunciuTenbHbIE
TEeXHOJIOTUM B 3aJlauaX MeXaHUKHU )KUJKOCTH U rasza: M.: 7
Marepuasa, oAroTOBKa K DUIMATIIUT, 2012 (3)
MpaKTUUeCKHUM 3aHSATHAM
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Wroro no pasgeny 5 | 7

Pazgen 6. CBepx3BYKOBbIE CTPYH Pa3pe)KeHHOro rasa.

A. H. BosikoB. BBesieH1e B KHHETHUECKYHO TEOPUIO
paspeskenHoro raza: CI16.6I'TY "BOEHMEX" um. [I. ®.
Ycrunoga, 2006 (1)

N3yuenue gupakTuyeCKux K. H. Bosikos, B. H. EMe/nbsiHOB. . BblunciurenbHble
eIVHUL] ¥ TeOpeTUUeCKOro TeXHOJIOTUU B 3a/la4aX MeXaHUKU XKUAKOCTHU U rasa: M.:
MaTepuasa, oAroToBKa K OU3MATIINT, 2012 (8)

MPaKTUUeCKHUM 3aHATUSAM K. H. Bosakos, B. H. EmennsHoB, B. A. 3a3uMko. .
TypOy/sieHTHBIE CTPYU - CTaTUCTHUECKUE MOZETU U
Mo/leTMpOBaHKe KPYIHBIX Buxpeii: M.: DU3MATIINUT,
2013 (7-12)

Urtoro no paspeny 6 7

Pa3pen 7. Tunsl TeueHHi, BOSHUKAKIUX IIPU B3aMMO/efiCTBUH CBEPX3BYKOBOH CTPYH C 0e3rpaHNYHON
IUIOCKOM Mperpajiou.

I A. AKUMOB. . Pa3sBuTHe TeopeTHYeCKON 1 NIPUK/IaJHON
ra30JUHaMHKH I1K0JI0H npodeccopa U. T1. Tun36ypra:
CIT6.BT'TY "BOEHMEX" um. 1. ®. YcrurHoBa, 2002 (1)
N. A. benos, C. A. Vcaes. . MogenvupoBaHue
TypOyneHTHBIX TeueHui: CI16.BT'TY "BOEHMEX" um. [I. 7
®. YctuHOoBa, 2001 (2)

K. H. Bosnkog, B. H. EMenbsHOB. . BeiuncivuTenbHbIe
TeXHOJIOTUU B 3a/la4aX MeXaHUKU XKUAKOCTHU U rasa: M.:
OU3IMATIINT, 2012 (9)

N3yuenue aumakTiue CKUX
e/IMHUI] U TeOPEeTHIEeCKOTO
Marepuaria, TOArOTOBKa K
MPAKTUYECKUM 3aHATHUSIM

Urtoro no paspeny 7 7

Pa3gen 8. BzanmopelicTBHE C IpPerpajoi BA3KNX U Pa3peXeHHBIX CBePX3BYKOBBIX CTPYH.

K. H. Bosnkos, B. H. EMenbsHoB. . BerunciuTenbHbIe
TeXHOJIOTUM B 3a/ladaX MeXaHWKU KUAKOCTH U rasa: M.:
OU3BMATIINUT, 2012 (12)
I'. A. AKUMOB. . Pa3BuTHe TeopeTHueCKON 1 TIPUK/IaZIHOU
ra30ZiMHaMUKH IKoso# rpodeccopa U. I1. T'nH3bypra:
CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2002 (2-3)
I. A. Tupckuii, B. U. Caxapos, B. JI. KoBanés. . 7
I'unep3ByKOBas a3poilMHAMKKA U TEMIOMacCO00MeH
CITyCKaeMbIX KOCMHUYECKHX arlliapaToB U MJIaHEeTHBIX
30H710B: M.: ®UIBMATJ/IUT, 2011 (1-4)
E. N. Cokonos, B. I1. Cycnos. . B3aumogeiictere
CBEpX3BYKOBOM CTPYH rasa C IIOBEPXHOCTbIO B BaKyyMe:
CII6.6I'TY "BOEHMEX" um. [I. ®. YctrHosa, 2003 (1)

N3yuenue aumakTrue CKMX
eIMHUL] ¥ TeOpPeTUUeCKOTO
Marepuaria, IoAroToBKa K
MPAKTUYeCKUM 3aHSATHUSIM

Wrtoro no pasgeny 8 7
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
TA30BBIE CTPYU. TEOPUSA U ITPUIO)KEHUST

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUTh pe3y/IbTaTbl 00yueH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocTuueckas pabora
*  BOIMPOCHI /IS TEKYIIeTO KOHTPOJIS;
e 3K3aMeH.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B dhopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTecTalus;
e [IpU MPABUILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTaLysl.

Bompocsl ajis TeKyIero KOHTpOJ/is
Bormpocs! A/ist TeKylero KOHTPOJIsl OXBaThIBAOT COJlep>KaHue Pa3zesioB JUCLUIIMHBI U IPUBEEHbI B
YMK auciyrivHbl.

JK3aMeH

OOyuatoluiicss IMeeT MPaBo Ha MO/yYeHHe MUHUMAaTLHOM TOJIOKUTETBHOM OLIEHKH TIPY YCJIOBUN
YCIIELTHOTO MPOXOXKEeHHsI TEKYIIero KOHTPOJIs yCIIeBaeMOCTH B (hpopMe [UarHOCTHUeCKoH paboThl B
COOTBETCTBUM C rpadmKoM paszena 4.
OK3aMeHalMOHHas OLleHKa BBICTaB/IeTCs 110 pe3y/abTaTaM BBINOJIHEeHUs UTOTOBOIO TecTa, cocrosuero us 30
BOMPOCOB, TlepeueHb KOTOPBIX NpefcTasieH B Y MK AHUCLUIINHEL.
[pu npoBefieHUH UTOTOB TeCTUPOBaHMS, YCTaHAB/IMBAETC S COOTBETCTBUE KOJIMUeCTBa MPaBWIbHBIX OTBETOB U
WTOTOBOM OLIEHKHU:
- meHee 60 % - He 3a4TeHO;
- ot 61 10 80 % npaBUIBHBIX OTBETOB — Y/A0BAETBOPUTE/IBHO;
- ot 81 10 90 % npaBUIBHBIX OTBETOB — XOPOLLIO;
- 0T 91 10 100 % 1npaBUIBLHBIX OTBETOB — OTJIMYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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6 | 11 |Pasjen 1. Beegenue. 1241 41| 0 g8 |12 | 12| 12| M
TeKyI1lero
KOHTPOJISA
Bornpocst
s
6 11 |Pa3pen 2. [lo3ByKOBBbIe CTPYyH. 13 6 4 2 7 12 | 12 | 12 TeKyIIIero
KOHTDOJIS
Paspen 3. CBepx3ByKoBbIe Bonggcm
6 11 |cTpyM MpaeanbHOHM CKUMaeMoOM 13 6 4 2 7 12 | 12 | 12 A
TeKYII[ero
JKHAKOCTH.
KOHTDOJIS
Bormpocsi
6 1 Pa3pen 4. VicreyeHue cTpyu B 13 6 4 7 v !l ol p ISt
BaKyyM. TEeKYII[ero
KOHTDOJIS
Pazpen 5. VcreueHue cTpyu Bompocsl
6 1] [PeasbHOrO rasa B 3aTomIeHHoe | o 8 6 5 7 131 13| 13 IUTSt
MPOCTPAHCTBO M CIYTHBII TEKYII[ero
MOTOK. KOHTPOJISA
Bormpocs!
6 1 Paspen 6. CBepx3ByKoBbIe 13 6 4 9 7 13 13 | 13 Jiljb:
CTPYHU pa3pe)xeHHOro rasa. TeKyI1lero
KOHTPOJISA
Pa3zgen 7. Tunbl TeueHU#,
BO3HHKAILIUX MPHU Bormpochl
6 | 11 (BlauMoaeHcIBUM 147 | 4| 3 7 |13 13 | 13 | A
CBepX3BYKOBOH CTPYH C TeKYyII[ero
0e3rpaHMYHOMN MJIOCKOH KOHTPOJISA
nperpajom.
Pa3pen 8. BzaumopeiicTBHe C Bompocsi
6 | 11 |MPErPaAOH BAZKHX U 58| 4| 4 7 13| 13|13 ™
pa3peXeHHbIX CBePX3BYKOBBIX TEeKYII[ero
CTpyH. KOHTPOJISA
Bcero 3a 11 cemecTp 108 | 51 | 34 17 57 | 100 | 100 | 100
Bcero no agucuunInHe 108 | 51 | 34 17 57 | 100 | 100 | 100
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