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MOrOTOBKH
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.02 CtpenkoBo-nyuieyHoe, apTUJIEPUIICKOe M PaKeTHOe 0pyKue
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kacdenpa E1 CTPEJIKOBO-ITYIIIEUHOE, APTU/IJIEPUMCKOE 1
PAKETHOE OPYXUME
Eropos Bnagumup BukTopoBuy, K.T.H., JOLEHT

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka .

paboueti nporpamMmel E1 CTPE/IKOBO-ITYITEYHOE, APTUIJIEPUVCKOE U PAKETHOE
OPYJXUE

3apenyromui Kadeapoit AdanaceeB A.C., 1.T.H., [OII.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

E1 CTPEJIKOBO-IIYIIEYHOE, APTWIUIEPUVICKOE Y PAKETHOE OPYKUE

3aBenytomuii kadenpoii AdganacoeB A.C., A.T.H., A0L.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
UNCJ/IEHHOE PEINIEHUE TUHAMUWYECKHAX, ITPOYHOCTHBIX U TEIVIOBBIX 3AJAY

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-7 — croco6HOCTh AEMOHCTPHUPOBATE 3HAHHWE METOJ OB IIPOEKTUPDOBAHUA CAMOXOAHOI'O apTH]]HepHﬁCKOFO
" TAHKOBOT'O OPY>KUSA

@®opMHPOBaHHNIO KOMITETEHLIUI CITyKUT [JOCTIDKEeHHE CIIeAyIOIUX Pe3y/IbTaToB 00pa3oBaHMsI:
IICK-7

3HAHUS:

OCHOBHBIe TIOHSITHSI U METO/bl aHATMTUUEeCKOW TeOMeTpHH, JIMHeHHOH anreOpsl, AuddepeHLIMaTEHOTO U
HHTErpajbHOr0 UCYUC/IEHNUS;

®yHIaMeHTa/lbHbIe TIOHATHS, 3aKOHbI U TEOPUH COBPEMEHHOU U Kraccuueckon (GU3nKu;

OcHOBHbIe 3aKOHbI eCTeCTBEeHHOHAYYHbIX JUCLIMILIMH B IIpoheCCUOHAILHOM JlesTe/IbHOCTH;;

YMeHus:

Vcnonb3oBath  U3MKO-MaTeMaTHYeCKUd ammapar Jyjis pellieHus 3a7iad, BO3HUKAIOIIMX B Xofe
npodeCCUOHAIBLHOM [1eSITeNIbHOCTH;;

HAeblKu:
dDu3ryeckoro MO e/IMPOBaHUA /14 pelleHUA MPUK/IaJHbIX 3a[a4 I10 6y,qy1_qe171 CrieriaJIbHOCTH;
HpI/IMEHEHI/Iﬂ COBDEMEHHOI'0 MaTeMaTUUeCKOro HWHCTPDYMEHTapus [Jid peleHUdA MaTeMaThuueCKUX,

(hr3rUeCcKUX U TeTIOBBIX 33/1ay;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucuynmmaa YUC/JIEHHOE PEINEHUE JUHAMUWYECKHAX, ITIPOYHOCTHBIX 1
TEIIVTOBBIX 3A/IAY siB/isieTcs JUCLIMTUTMHON YacTH, ()oPpMHpPYyeMoii yYaCTHUKAMH 00pa3oBaTe/TbHBIX
OTHOIIeHUH 0/10Ka 1, TporpamMMebI IMOITOTOBKY 110 Haripar/ieHuto 17.05.02 Cmpenkogo-nyuieuHoe,
apmusiepultickoe U pakemHoe opyxcue.

CogepxaHue  UCLIATIMHBI AB/ISIETCA  JIOTMYECKUM  MPOZO/DKeHHeM  AUCLIUIIIMH: DOU3UKA,
OUBNYECKHUE OCHOBBI YCTPOUCTBA U ®YHKIMOHUPOBAHUSA CTPEJ/IKOBO-
IIYITEYHOI'O BOOPYXXEHUS, TH)IKEHEPHAS 1 KOMIIBIOTEPHAS I'PA®UKA.

Copep>XaHue AUCLIMILIMHBL SIBASIETCSI OCHOBOM [ysi ocBoeHus: aucuumuivH: ITPEJOIWIIIOMHASA
ITPAKTHUKA, BBIIO/IHEHHUE, IIOAI'OTOBKA K IIPOHEAYPE 3AHNIWTbI KW 3ALIUTA
BBIITY CKHOU KBAJINOUKAIIMOHHOU PABOTBL

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

¢ OIIK-2 — CriocobeH caMOCTOSTE/ILHO TTPUMEHSITh PUOOpeTeHHbIE MaTeMaTHUeCKUe,
eCTeCTBeHHOHAy4Hble, COLIMabHO-3KOHOMUYeCcKue 1 podeCccroHa bHbIe 3HAHUS /1S pellleHus
WH)XeHEePHBIX 3a/1ad

¢ OIIK-7 — CrniocobeH aHaIM3UPOBaTh TEKYITee COCTOSIHUE U TEHEHIY Pa3BUTUS OPY>KHUS U CUCTEM
BOODY KeHUsI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyguTOpHBIE 3aHATHS S
B KOHTaKTHOM ¢opme g o
55| &8
. iE | 2%
° | g o .0 % | 52 8
5 g H; = ] g iz o8 EE gE
> S anMeHOBaHHe Pa3/ie/IoB U AUAAKTHUECKHX eJUHHL] ) e £ 5k g g g8 Sz
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] O )
= = 5
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Pa3pen 1. MeTop KOHe4YHBIX 371eMeHTOB. 1.1. BeesieHne. OCHOBHBIE MTOHATHS
5 9 MKBD. 1.2. VIHTeprionsLys UCKOMO# (YHKLIMH C TIOMOLLBIO (pYHKLIMK (POPMBIL. 21 13 3 4 6 8 10
‘YpaBHeHus )KeCTKOCTY KOHEeUHOro 371eMeHTa. Paspemratomjue ypaBHenuss MK3. 1.3
Ipumenenne MK3 ans pacyeros. Peammsaims MKO B nakere ANSYS.
Pa3spaen 2. OcuoBbl paborsl B ANSYS. 2.1. I'padmueckuii nurepoeiic. 2.2. Pabora
> K c npoektom B WORKBENCH. 8 6 2 0 4 2 20
Pazpaen 3. l'eomerpuueckoe moaenuposanue. 3.1. I'paduueckuit narepdeiic
5 9 mogzynst Design Modeler. 3.2. Co3zanue 3cku3a reoMeTprdeckoid Mogens 3.3 17 9 3 0 6 8 10
Co3zianre 06beMHBIX MOJiefieil. YTipaB/eHue 3/1eMeHTaMu B JlepeBe MOCTPOeHHsI.
Pa3pen 4. Ynpas/ieHHe MaTepHajlaMH U UX cBolicTBamu. 4.1. I'paduueckuit
5 9 uHTepdeiic Moays yrpasieHus Marepraiamu. Pabora ¢ HCTOYHHKAMH [JaHHBIX. 21 13 3 4 6 8 10
Pa6ota ¢ Marepuanamu 1 X CBOiCTBaMu. 4.2. VIcrio/b30BaHHe M/I1aCTHYHBIX
MaTrepuanos.
Pa3spaen 5. ['enepaius KOHe4yHO-3/1eMeHTHOH ceTKH. 5.1. [Topsiiok pa3bueHus.
5 9 O6ue HaCTPOMKH reHeparopa ceTok. 5.2. Pa6ora ¢ mento Mesh Control. 5.3. 21 13 3 4 6 8 30
Pa6oTa ¢ BUpPTyaJIbHOM TOMOJIOTHEl.
Paspen 6. Harpy3ku u rpannyHsle yoiosus. Hacrpoiiku pemarens. 6.1. Bugpst
5 9 HAarpy3oK U 0Co6eHHOCTH UX 3ajiaHust. IHepLiOHHble Harpy3ku. KOHCTPYKL{IOHHbIE 20 14 3 5 6 6 20
Harpy3sku. 6.2 I'panuunsle ycioBus 6.3. [TapameTpsl ¥ ONLUK peliaTesis.
Bcero 3a 9 cemecTp 108 68 17 17 34 40 100
Bcero no AMCHUIIHHE 108 68 17 17 34 40 100
3.2. AyAuTOPHBIN NPAaKTUKYM
N Homep u Oomnem,
[
n/n HdAUMEHOBAHHE pa3/ie/id Tema NMPAKTHYECKOI'0 3aHATUA ayA.
JAUCIIMIIVIMHBI gacoB
Paszen 1. Meto Pemienue ypaBHeHuii MKD. AHanu3 pe3y/bTaToB pellleHusl.
1 A : A OpHoMepHas HecTalUMOHapHas 3aava. [JIBymepHast 6
KOHE@UHLIX 3/IEMEeHTOB.
HeCTallMOHapHasd 3aJa4a.
Pazpen 2. OcHOBBI . .
2 ) aduueckuii uHTepdeiic. Pabora ¢ mpoektom B WORKBENCH. 4
pabotel B ANSYS. Tpadp PP p
Pazgen 3.
Co3nanue reometprueckux Mogenu. Coszianue 00beMHBIX
3 |T'eomeTpuueckoe . 6
MoO/Jiejien. OHEpaL]I/II/I MOJe/TMpOBaHus.
MO/ie/IMpOBaHUeE.
Pazpen 4. Ynpasnenue
Wcnonb3oBaHue MaaCcTUYHBIX MaTepHraJ/ioB. 3a,anI/1e I1aCTUYeCKux
4 MaTepHra/laMi U UX o w 6
o CBOMCTB MaTepuaJia. 3a,anI/1e CBOMCTB T'HMIIepyripyrumx Mareprasios.
CBOMCTBAMMU.
Pa3pen 5. I'enepanys
o KonTponb ¢hopmbl 3nemeHTOB. JIoKa/IbHOE H3MEHEeHHe CETKH.
5  |KOHeuyHO-3/1eMeHTHOU o N 6
Pabora ¢ BUPTYa/IbHOU TOIMOJIOTHEN
CeTKH.
Pa3,qe11 6. Harpy31<1z1 n I/IHepL[I/IOHH])IE " KOHCTPYKLIMOHHBIE HAI'DY3KH. KOHTpOHb 11aroB
6 rpaHUYHBIE YC/IOBUA. pelieHus. praBHeHI/Ie peliaTresieM. praBJIeHI/Ie pe3y/ibTaTaMu 6
HaCTpOﬁKH peliaTesisd. pelieHus. YHpaB]IeHI/Ie TeKyIMM aHa/IM30M.
Bcero 3a 9 cemectp 34
3.3. JTaGopaTopHbIi NPAKTUKYM
N Howmep u Oo0nemMm,
[
n/n HdAUMEHOBdAHHE pa3/ie/id Tema naﬁopaTopHoro MNpAKTHKYMd dayA.
AUCIIMII/TUHBI JacoB
Paszen 1. Metog Pemmenue ypaBHeHnii MKD. AHanu3 pe3ysbTaToB pelleHusl.
1 ) OpHomepHasi HecTallMOHapHas 3ajava. [IpymepHast 4
KOHEUHBIX 3/IeMEeHTOB. A P 1 P an '[[ yMep
HeCTallMOHAPDHas 3aJa4a.
2 |Pasgen 4. Ynpasnenue |Mcno/nb30oBaHUe IJIACTUUHBIX MaTepyasioB. 3aJjaHue I1acTUudecKux 4
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MaTepHaiaMH U UX CBOWCTB Marepuraa. 3afiaHre CBONCTB TUIepyIpyTriX MaTepuasioB.
CBOMCTBaMM.
PaaqenS.IbHepaqu’ Kourponb dhopm 3neMeHTOB. JIoKanbHOEe M3MeHeHHe ceTKU. Pabora
3  |KOHEeYHO-3/1IeMeHTHOMH V o 4
C BUPTYa/IbHOU TOTIONIOTHEH.
CeTKH.
Pa3pen 6. Harpysku u MHepLivioHHbIE M KOHCTPYKLIMOHHBIE HAarpy3Ku KOHTPOIIb 11aros
4  |rpaHWYHBIE YCJIOBUS. pelleHus. YIIpaB/eHue peliaresieM. YpaB/eHre pe3y/sTaTaMu 5
HacTtpoiiku pemiatens.  |pelieHus. YIpaBeHre TEKYIIUM aHaTHU30M.
Bcero 3a 9 cemectp 17
3.4. CamocrosTebHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHUe pa3jea Oo0mnem,
Copep)xaHue yueOHOro 3afaHust
n/n JAVCIUILTHHBI 4acoB
1 CamocTosiTenbHast yryosieHHast TpopadoTKa ?
Pa3pen 1. MeTo/, KOHEUHBIX /IEMEHTOB. MaTeprasoB pasjesna
2 Pabota Ha KypcoBotii paboToii 6
3 [Pasgen 2. Octob! paborsl B ANSYS. CamocTosiTenbHas yriyoseHHas mpopaboTka )
MaTepuasioB paszena
4 CamocTosiTenbHast yryo/ieHHast TpopaboTKa 5
Pa3pen 3. 'eomeTpuyeckoe MoJileIMpoBaHye. |MaTe€PHAJIOB pasaesna
5 Pabota Ha Kypcoeotli paboToit 3
6 |Pa3gen 4. YripaBneHue MatepranaMy U UX CamocrosresbHas yriybnentas npopaborka 5
» MaTepuasioB paszena
CBOMCTBaMM. = -
7 Pabora Haz KypcoBoii paboToit 3
. |CamocrosiTenbHas yrmy6sieHHast mpopaboTka
8 Esjﬁﬁﬂ 5. 'eneparusi KOHEUHO-3/IeMEHTHOM MaTepUaIoB pasena 5
9 ' PaGora nag KypcoBoii pa6oToii 3
10  |Pa3gen 6. Harpy3sku v rpaHAYHbIE YCTOBUSI. CamocTosTenbHas yryonersas npopaborka 3
o MaTepuasioB paszena
Hactporiku peruarens. — —
11 Pabora Haz KypcoBoit paboToit 3
Bcero 3a 9 cemecTp 40
3.5. KypcoBas pafora
INEPUNO/J
KA NCIIO/IHEHUA| INIAHUPYEMOE
COAEPKAHUE STAIIA (aepmenmn BPEMHI (uac)
cemecTpa)
Oran 1. [ToaroToBKa UCXOAHBIX AAHHBIX /IS pellieHust 1.3 3
TIPOYHOCTHOM (AWHaMUUeCKOMW) 3a/1auu
Orar 2. [ToATOTOBKA reoMeTpUueCKUX Mojesieid i pellieHus 4-6 3
TIPOYHOCTHOM (JUHaAMHUeCKol) 3a1aun
Oran 3. Co31aHye CeTKY KOHEUHBIX 3/IEMEHTOB /1J1 pelleHus 7.9 3
TIPOYHOCTHOM (JUHaMHUeCKoi) 3aaun
Oran 4. 3ajlaHye Harpy30K U IPaHUYHbIX YCIOBUM JJisl pellieHus 10-12 3
TIPOYHOCTHOM (AMHaMHUeCKOM) 3a/jaun
Jrtan 5. PerieHrie NpOYHOCTHOM (JUHAMUUECKO) 3a1auut 13-14 3
Otamn 6. O6paboTka pe3ynbraToB. [ToAroToBKa oTYeTA. 15-17 3
Bcero 3a 9 cemectp 18
4. ®OPMBbI KOHTPOJISI OCBOEHUSA TNCLHUIIVIMHBI
CEMECTP HEJEJ/IN CEMECTPA
4 5 6|78 9 10(11{12 13 14/15/16 17
Otu. no Otu. no OTu. no Bonp.Iud.3au, KP, gud.
9 nz || nz | 13 AP 3au.
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YcnoBHbIe 00603HAUEHUS:
e [IP — puarHOCTHUeCKasi paboTa;
¢ Ortu. o I13 — oTueT 110 NpakTUUeCKOMY 3a/,aHUIO;
e Bonp.[ud.3au — Boripock! K AuddepeHIIMPOBaHHOMY 3a4eTy;
o KP - kypcoBasi pabora;
o nud. 3au. — guddepeHIIPOBAHHEIN 3aUeT.

TeKyImuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e MArHOCTUYECKasi paboTa;
e OTYeT 10 NMPAKTUUECKOMY 3a/|aHHIO;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e KypcoBas paboTa.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHPOBAHHBIN 3a4eT.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. E. I. MakapoB. . MeToz KOHeYHBIX 3/IeMEeHTOB B IIPOUHOCTHLIX pacuétax. CI16.5I'TY "BOEHMEX" um.
H. ®. YcruHoBa, 2017, 82 3k3.

2. E. T. MakapoB. . MeTo/ KOHEUHBIX 3/IeMEeHTOB B TIPOYHOCTHBIX pacuétax. CI10.BT'TY "BOEHMEX" nm.
M. ®. YcruHoBa, 2015, 551. pec.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIIVHE:
He Tpebyercsi.

5.3. [lepuoguueckue U3gaHust:
He Tpe0yroTCs.

5.4. TlepeueHb pecypcoB HH(OPMAI[HOHHO-TEIEKOMMYHHKAITMOHHOW ceTH "VIHTepHeT", HeoOXOAUMBIX /ISt
OCBOEHUS! TUCIUTUINHBI, 3/IEKTPOHHBIE OMOTHOTEUHbIE CUCTEMBI:

1. http://e.lanbook.com — 3BC JlaHb;

2. https://urait.ru — I'maBHas — O6pa3oparesbHas riardopma FOpaliT. 111 By30B U CCY30B.;

3. http://library.voenmeh.ru/jirbis2 — ®yHnamenTansHas oubaroreka BI'TY «BOEHMEX» um. [1.®.
YcTuHOBa.

CoBpeMeHHbIe TPOQecCHOHABHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaumoHansHas ssekrpoHHast onbmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast siekTpoHHast 6ubnoreka «KubeprieHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcToBast 3/1eKTpoHHas 6ubmoTeka Poccuiickoro dhoHga
(yHIaMeHTaTbHBIX UCC/Ie[IOBAaHUH.

VHbopMalMOHHbIE CTIPaBOYHBIE CUCTEMBI:
1. Texakcriept — VTHGbOPMalMOHHBIN TIOPTaI TEXHUYECKOTO peryaupoBaHus: HopMel, ipaBuia, CTaHAApThI
PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobctBeHHoM reHepaiuu BI'TY "BOEHMEX" um. [I. ®. YCTHUHOBa;
3. http://www.consultant.ru/- KoncynsrantIntoc- nH(opMaliioHHbI# ITOpTas ITPaBoBOM MHPOPMALUH.
5.5. TIporpamMMHOe obecrieueHue:;
He TpebyeTcsi.

5.6. ndopmalioHHbIe TeXHOIOTUH:

B3anmogeiicTBre ¢ obyuarouumucs 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:

CTIeL[aTM3UpOBaHHbIe TpeOOBaHUs 10 000PYZAOBaHUIO OTCYTCTBYIOT; ayAUTOPUS C TTOCAZOUHBIMU
MecTaMU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.3. JTaGopaTopHbIe 3aHATHA:

CTIe[Ma/TM3UPOBaHHbIe TPeOOBaHUS 110 000PY0BaHUIO OTCYTCTBYIOT; ayAUTOPHUS C TTOCAZ0UHBIMU
MeCTaMH T10 KOJIMUeCTBY CTYZAEeHTOB; JOCKa.

6.4. Ilpouee:

1. pabouee MeCTO Mperno/aBaTesi, OCHAI[EHHOe KOMITbIOTEPOM C IOCTYIIOM B VIHTEpHeT;
2. paboure MecTa CTY/IeHTOB, OCHAII[eHHbIe KOMITLIOTEPAMH C JIOCTYTOM B VIHTEpHET, npe/jHa3HaueHHbIe
Zi71st pabOTHI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
UYNCJ/IEHHOE PEHIEHUE TMHAMUWYECKHUX, TIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

AnHoTanusa paboueii nporpaMMsl

Mucuynmuaa  YUWCJIEHHOE PEINIEHUE JUHAMUWYECKHNX, IIPOYHOCTHBIX ¢
TEIUIOBBIX 3AJAY sBiseTcs AMCLUIVIMHON 4YacTH, GopMHpyeMoO# yYaCTHHKAMH 00pa3oBaTe/IbHbIX
OTHOIIeHWH Oyioka 1, TmporpaMMmbl TMOATOTOBKM II0 HampaeneHutro 17.05.02 Cmpenkogo-nyuweuHoe,
apmuanepulickoe U pakemHoe opyxcue. ucuuruiiHa peanusyeTtcsi Ha ¢akynbTere E Opykue U CUCTEMBI
Boopyxenusi BI'TY "BOEHMEX" um. [.®. YcrunoBa kadegpoii E1 CTPEJIKOBO-IIYIIIEYHOE,
APTUJJIEPUMCKOE M PAKETHOE OPYJKUE.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
TICK-7 criocobHOCTh [IeMOHCTPUPOBATh 3HAHUE METO/IOB NMPOEKTUPOBAHUSI CAMOXOJJHOTO apTU/IIEPUHACKOTO U
TaHKOBOI'O OPY>KUSL.

Cojep)xaHue [UCLIMIVIMHBI OXBaTblBaeT KPYr' BOIPOCOB, CBSI3aHHBIX C JedOpMUPOBaHHMEM KOHCTPYKLIUH,
MalllMH ¥ MeXaHW3MOB B IIpefiesiax YIPYrOCTA U MEeTOJaM{ HUX pacyéTa Ha CTaTHMUecKyl, AMHAMUYeCKyH U
KOHTaKTHYIO TIPOYHOCTb U JKECTKOCTb, a TaK)Xe TEIUIOBBIX pacyeToB C TOMOIIBI0 NMPOrpaMMHOIO MakeTa
VH)XeHepHBIX pacuéToB.

[TporpamMmoi1 AUCLIUIIMHEI TIPe/lyCMOTPEHBI CJle[yIoIIe BH/bI KOHTPOJIA:

TeKyuii KOHTPOJ/Ib YCIIEBAeMOCTH CTYE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBAa/IbI B
cnenyromumx dhopMax:
e IMarHocTUYeckas pabora;
e OTYeT M0 MPaKTUUeCKOMY 3a/|aHHIO;
e BOMPOCHI K Ju(hepeHIIMPOBAHHOMY 3aueTy;
e KypcoBas pabora.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBaHHBIN 3aYerT.

OOm1as TPyZ0EMKOCTh OCBOEHHUSI [UCLMIUIMHBI cocTaBiseT 3 3.e., 108 u. TIporpamMMol JUCIUMJIHHEL
TIpe/[yCMOTPeHBI JIeKLIMOHHBIe 3aHsATHs (17 4.), mpakTuueckue 3aHsTus (34 4.), mabopaTopHbIil mpakThkKyMm (17
4.), caMocTosATe/IbHas pabota crynenTta (40 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
UYNCJ/IEHHOE PEHIEHUE JTMHAMUWYECKHUX, ITIPOYHOCTHBIX 1 TEIIJIOBBIX 3AJAY

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 68 4. ayUTOPHBIX 3aHATHH, U 40 u.,
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 PekomeH/iyeMas 1uTeparypa prm:{?éKOCTb’
Pa3aen 1. MeToj KOHeUHBIX 3/1eMeHTOB.
5&?%22?{?:;3%?616“[(& E. T. MaKapo§: . Metoz KOHE‘—IHI':'IX BHEMGHTOI':" B 2
MarepHasioB paiena MPOYHOCTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. [I.
= - ®. YctuHoBa, 2017 (1)
Pabora Ha Kypcogotii paboToit 6
Wroro no pasgeny 1 8
Pazgen 2. OcHoBbl padoTel B ANSYS.
CamocrosTe/bHas E. I. Makapos. . MeTo/i KOHeUHbIX 3/1eMeHTOB B
yrny6sieHHast ipopaboTka MPOUHOCTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. /1. 2
MaTepuasioB paszea ®. YctuHOoBa, 2015 (2)
Wroro no pa3geny 2 2
Paspen 3. 'eomeTpuueckoe Moje/1MpoBaHue.
CaM%CTOHTeHbHaH 6 E. I. Makapos. . MeTo/i KOHeUHbIX 3/IeMEeHTOB B
zg}r}ép];zi};iﬂngggia orka npouHocTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. [I. >
- — ®. YctuHoBa, 2015 (3)
Pabota Ha KypcoBoti pabotoii 3
Wroro no pa3geny 3 8
Pa3pen 4. YnipaB/ieHue MaTepuajiaMi ¥ UX CBOMCTBaMHU.
?&g%iﬁf;ﬁ;i%mom E.T. MaKap0B.: . Metog, KOHeLIHI':'IX 311eMeHT01'3' B 5
MarepHaioB payiena npouHocTHBIX pacuétax: CI16.BI'TY "BOEHMEX" um. [I.
— — ®. YctuHoBa, 2015 (4)
Pabota Hag KypcoBoii paboToit 3
Wrtoro no pa3geny 4 8
Pa3pen 5. I'eHepanysi KOHeYHO-3/IEMEHTHOMN CeTKU.
;;Si;%ii%f;;?;ifl{)atioma E.T. MaKap0§: . Metog, KOHeLIH]?'IX BHGMEHTO}:’,' B 5
MarepHaioB payiena MPOYHOCTHBIX pacuérax: CI16. BT TY "BOEHMEX" um. /1.
— — ®. YctuHoBa, 2015 (5)
Pabota Hag KypcoBoii paboToit 3
Wroro mno pa3zeny 5 8
Pa3pen 6. Harpy3ku u rpaHuuHbIe ycjioBusA. HacTpoiiku pemaress.
CamoCTOATe bHAs E. I. Makapos. . MeTo/i KOHeUHbIX 3/1eMEeHTOB B
yriy6rennas npopaborka MPOYHOCTHBIX pacuétax: CI16.BT'TY "BOEHMEX" um. 1. 3
MaTepHasioB paszena
— — ®. YctuHOoBa, 2015 (6)
Pabota Hag KypcoBoii paboToit 3
Wrtoro mo pazzeny 6 6
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
YNCJIEHHOE PEHIEHUE JUHAMWYECKHX, TIPOYHOCTHBIX U TEIVIOBBIX 3AJAU

®OH/J] OODEHOYHBIX CPECTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTUYecKas paborta

*  OTYeT I10 MPAaKTHUECKOMY 3aJaHHIO;

e KypcoBas pabora;

e BOMpPOCHI K U depeHITMpOBaHHOMY 3aueTy;
e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

* IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpM NPaBUILHOM OTBeTe Ha 60% BOTIPOCOB U Oostee - aTTecTaLysl.

OT4eT N0 NpakKTU4YeCKOMY 3afiaHUI0

OTyeT Mo NpakTU4YeCKOMY 3aHSITHIO IPUHUMAETCS C OLIEHKOM "OT/IMYHO" TIPU OTCYTCTBUM 3aMeUaHul K
TMOSICHUTE/IbHOM 3alMCKe U 2-X NpaBU/IBHBIX OTBETax Ha 2 BOMpOCa 10 TeMe MPaKTUUeCKOro 3aHATHS.
OTueT 1o NpakTUUECKOMY 3aHATHIO IPUHUMAETCS C OLIEHKOH "XOpOLIOo" MPH OTCYTCTBUM 3aMeuaHul K
TIOSICHUTE/IbHOM 3amMcKe M 1-M MpaBUJILHOM OTBeTe Ha 2 BOIpOCa 110 TeMe MPaKTHUUeCKOro 3aHSTHSI.
OTueT 1o NpakTUUeCKOMY 3aHSITUIO IPUHUMAETCS C OLIeHKOH "yJ0B1eTBOPUTENHHO" TIPU OTCYTCTBHUU
3aMeuaHuil K NOosICHUTe/IbHOM 3anucke U 1-M IIpaBU/IbHOM OTBeTe Ha 3 BOIpOca 10 TeMe IIPaKTHYeCcKoro
3aHATHS.

KypcoBas pabora

Kypcoasi paboTa IIpUHUMAETCS C OL[eHKOH "OT/IMUHO" TIPH OTCYTCTBUM 3aMeUaHHUH K ITOSICHUTE/IbHOM
3anuMcKe U 3-X NMPaBWIBHBIX OTBeTaxX Ha 3 BOIIPOCA 110 TeMe KypCOBOi paboTHL.
KypcoBas paboTa MpUHUMAETCS C OIIEHKOH "XOpOIlIo" MpU OTCYTCTBUM 3aMeUaHri K MOSCHUTETLHOM 3ariucKe U
2-X MpaBWIBHBIX OTBETaX Ha 3 BOMPOCA IO TeMe KyPCOBOH PabOTHI.
KypcoBasi paboTa nprHUMaeTCs C OLIeHKOH "'yJ0B/IeTBOPUTE/IEHO" TIPH OTCYTCTBUY 3aMeYaHUM K
TOSICHATEJTLHOM 3aricke ¥ 1-M MpaBUILHOM OTBeTe Ha 3 BOTIPOCa 110 TeMe KypCOBOW paboThI.
Kypcosasi paboTa He MPUHUMAaeTCsI NPY Ha/IMUMY 3aMeUaHuH K MOsSICHUTe/IbHOM 3arMcKe.

TeMbl /17151 BBITTOJTHEHUS KyPCOBOM paboThl pa3MeliieHbl B YMK AWCIUIIAHBL.

Bonpocs! k guddepeHurpoBaHHOMY 3aueTy
[Tepeuens BoripocoB npencrasieH B YMK

JAuddepennypoBanHbIii 3aueT

Ouenka 3a Aud. 3aueT BbICTaB/ISIETCS Kak pe3y/bTHpYOLasi OLleHKa 3a OTBeThI Ha /jBa Borpoca Ousera u
3a pelueHue 3a7aul. OueHKa auddepeHIIMPOBAHHOIO 3a4eTa ONpe/ie/iseTcs Cle/[yIOLMMU KPUTePUsIMU:
«Hey/l0B/IeTBOPUTEIbHO» — OTCYTCTBHE NIPOJ,eMOHCTPHUPOBAHHbIX 3HAHWH U KOMITeTeHLUI B paMKax
o0pa3oBaTesIbHOTO CTaH/apTa (HeT OTBeTa Ha BOMPOCHI) WM OTKa3 OT OTBETA; HET y/I0BIeTBOPUTEIEHOTO
OTBeTa Ha JIOTIOJIHUTe IbHBIe BOIPOCHI, IeMOHCTPALHs ()parMeHTapHBIX 3HAHUI B paMKax 00pa3oBaTe/IbHOr0
CTaHZAPTa, He3HaHWe JIEK[IMOHHOT0 MaTepuara; pellieHre 3a/lau COAEep>KUT IpyOble OLIMOKY, CTYAEeHT He
MOXKeT POKOMMEHTHUPOBATE X0/ pellieHus 3a/laut, He Crioco0eH cpopMy/IMpOBaTh BBIBO/BI 110 pabore;
«Y,0BIIeTBOPUTE/ILHO» — MPAaBW/IbHO aHa/IM3UPYeT, ONUChIBAeT MOHATHS, HO JAOMyCKaeT He3HauHTe/IbHbIe
OIIMOKY B yCTaHOB/IEHUH JIOTHUECKU-CMBICTIOBBIX CBsi3eld, He UCIIPaB/Isis MX T0C/Ie JOTIO/THHUTETbHBIX
YTOUHSIFOIIMX BOMPOCOB; TIOAX0/, K PeLIeHHI0 3a/jauy ITPaBU/IbHBIN, HO eCTh OLUIMOKH, 0opMIeHHe C
He3HaYUTe/bHBIMU TIOTPELTHOCTSMY, Hello/IHasi MHTePIIPeTaLys BBIBOZAOB, He BCe OTBETHI Ha BOIIPOCHI
TiperiofiaBaresisi IpaBWIbHbIE, He CII0CO0eH UHTePIPEeTHPOBATE M0TyUeHHbIe BEIBO/bI;
«XOPOLLIO» — 1eMOHCTPUPYeT [10/IHOe 0CBOeHHe HeoOXOUMbIX YMEeHUH 1 JIoruuecKU-CMbIC/IOBBIX CBsI3ei
MeXXJy HUMU U COOTBETCTBYIOIIMMH TeOpeTHUeCKUMH TIOHSATUSIMU TT0C/Ie JOTIO/THUTETBbHBIX YTOUHSIOIINX
BOIPOCOB; X0/, pellleHus! 33,4y [IpaBU/IbHbIN, eCTb He3HauuTe/lbHble IT0TPeIIHOCTH B 0(pOpMIIeHUY;
TIpaBU/IbHAsA, HO He T10/IHasi UHTepIIpeTallys BbIBOZOB, CTYJEHT JaeT IpaBU/bHbIE, HO He [10/IHble OTBEThI Ha
BOIIPOCHI TIPETIo/jaBaTeJisi, UCTILIThIBAET HEKOTOPbIE 3aTPY/IHEHNS B MHTepIIpeTaljy TI0/yYeHHBIX BBIBO/OB;
«OTJIMYHO» — JeMOHCTPUPYeT CBOOOAHOE U TI0JIHOe 0CBOeHHe He0OXOANMBIX YMeHUH U JIOThYe CKU-CMbICTIOBBIX
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CBsi3en MeXAy HUMHU U COOTBETCTBYIOIIIUMHU TeOpeTHYeCKUMH IMOHATUAMU; pellleHre 3aJa4d U OTBET dKKYPATHO
OCl)OpM]'[EH]:I, BBIBO/IbI O6OCHOBHHLI, AadHa IMMpaBU/IbHAA U IOJ/IHasA UHTepIripeTaljda BbIBOAOB, CTYJEHT
dpPryMmeHTHpOBAHHO 000CHOBBIBAeT CBOIO TOUKY 3p€HVs, ITPABUJIbHO OTB€UYAET Ha BOIIPOCHI MpernojaBaTesid.
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Bonpocs! K
nuddepeHLIIPOBaHHOMY
Pazpnen 1. Metop 3ayeTy,
5 9 |KoHeuHbIX 21 | 13 3 4 6 8 10 Otuet o
3/1eMeHTOB. MPaKTHYeCKOMY
3aJ]aHuUIO,
Kypcosas pabora
Borpocs! k
Pazpgen 2. OcHOBBI
5 9 paGorni B ANSYS. 8 6 2 0 4 2 20 |muddepeHIIIPOBaHHOMY
3a4eTy
Borpocs! k
nubbepeHIIPOBaHHOMY
Paspen 3. 3aQUerTy,
5 9 |l'eomerpuueckoe 17 9 3 0 6 8 10 Otuet no
Mo/ie/TMpOBaHMe. MIPaKTHUUeCKOMY
3a/laHUIo,
Kypcogsas pabota
Bonpocs! K
Paspen 4. b depeHIPOBaHHOMY
YnpasBnienue 3a9€TY,

5 9 21 | 13 3 4 6 8 10 Otuer 1o
MarepuagiaMH M UX HpAKTHYECKOMY
CBOMICTBaMH.

3a/|laHUIo,
Kypcosas pabora
Bonpocs! K
Pasjen 5. nuddepeHLIIPOBaHHOMY
I'enepanus 3a9€TY,
5 9 KOHETHO- 21 | 13 3 4 6 8 30 Otuer 1o
. MPaKTHYeCKOMY
3/IeMeHTHOH CeTKH.
3aJ]aHuUIO,
Kypcosas pabora
Bormpocs! k
Pa3pen 6. Harpy3ku nudbepeHIIPOBAHHOMY
U TPaHUYHBIE 3ayuery,

5 9 |ycioBua. 20 | 14 3 5 6 6 20 Otuet no
Hacrpoiikn TPAaKTHUECKOMY
periares. 3a/laHuIo,

Kypcogsas pabota
Bcero 3a 9 cemectp 108 | 68 | 17 17 34 40 100
Bcero no agucuun/IuHe 108 | 68 | 17 17 34 40 100
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Kputepuu oneHuBaHus

IICK-7

Ne 1
Ne 2
Ne 3
Ne 4

Ne 5
Ne 6

Ne 7
Ne 8
Ne 9

Ne 10

Ne 1

Ne 3

Ne 4

Ne 5

Bonpocbl omKkpbimozo muna:

KoneuHo-3/1eMeHTHast MOZie/Tb KOHCTPYKL{MU TIpeZCTaB/sieT co0oi Habop ... mpocToid
thopmbl

YMeHbIIeHNe (M3Me/TbYeHNe) CeTKH KOHEUHBIX 3JIEMEHTOB ... TOYHOCTb PacyéTra
YMeHblIeHNe (M3Me/bIeHe) CeTKH KOHEYHBIX 3JIEMEHTOB ... BpeMs pacuéTa

Hawubornee yacTo A/1si OLIeHKH IMPOYHOCTH JieTald UCTIO/Nb3YIOT, CPaBHUBAS C
JOMyCTUMBIMU, S5KBUBAJIEHTHBIE ... IT0 Mu3ecy

Ha3oBuTe 0CHOBHBIE HEJOCTAaTKU aHAJIUTUUECKUX MeTOL0B pelleHus 3a/1ad

Ha 6oJiee 1o3aHUX MTPOEKTHBIX CTA/IUSAX KOJUUECTBO PACCMAaTPUBAEMbIX TIPOEKTHBIX
BapUaHTOB ... .

DyHKIMS GOPMBI — 3TO arMpPOKCUMHUPYIOLLast (YHKIUS UICKOMOW BeJTUUMHBI BHYTPH ...
Martputia )XKeCTKOCTH ... OTHOCUTEJILHO [JaroHajlu.

B cTpykTypupoBaHHOI ceTKe M0 HOMepY 3/ieMeHTa MOXXHO ONpeZe/uTh ... ero
OmKaliux coceneit

KpuTepuii pa3pylieHust XpyIKUX MaTepUasioB 3aK/H04aeTcsi B TOM, UTO eC/IU B
orpe/iesIéHHON TOUKe TeJjla MaKCUMaJlbHOe I7IaBHOE ... I0OCTUraeT 3HaueHHs pa3phiBa,
MPOUCXOJUT paspylleHne

Bonpocsbl 3akpbimoz2o muna:

MeTop, koHeuHbIX 371eMeHTOB (MKD) BMeCTo aHaMTUUeCKOro pelieHus 3a4ad
VICII0JIb3YHOT, Kak IIpaBUiIo, U3-3a

a) CJI0’)KHOCTH OMMCAHUS TeOMETPUM PeaTbHBIX KOHCTPYKIHH
b) CNno>KHOCTH MOJie/TMPOBAHUS 'PAHUYHBIX YCIOBUM

¢) Bricokoii ckopocTu pellieHUs (BLIUKMC/IEHUS) B CDaBHEHUU C aHATUTUUe CKUMU
MeToZlaMu

d) HeyliHeHOCTH XapaKTepUCTUK MaTepHasioB
ITapameTpryeckoe MOzieIMPOBaHUE TeOMEeTPUU II03BOJISIET

a) Peanu3oBarhk mapaMeTpuuecKyr0 ONMTUMU3AI[HI0
b) Cesi3aTh reOMeTpUI0 MO/Ie/TH 3a/IaHHBIMU COOTHOIIIEHUSIMU

¢) OnpeznenmuTh 3a7jaHHBIE TTapaMeTpPhI (HarnpsvkeHws], JedopMalliy U JIp.) TIpH
MOCTIPOLIECCOPHOM 00paboTke Mo/iesH
DJieMeHTBI BTOPOTO TOPSIIKa

a) VImetoT y3/1bI TONIBKO B yI/iax
b) IMeroT TOMBKO NpsIMbIe FPaHU

¢) MoryT umeTh napabosiuecKre TpaHuI]
JrneMeHTHI TPeThero Mopsiika

a) VIMetoT y3/1bI TOMBKO B yI/IaxX
b) TIpeacTaBasitOT COO0M TOMBLKO KyOUUeCKHe 371eMeHThI

¢) MoryT uMeTh rpaHH, ONKChIBaeMble KyOuueckoit apabosoit

ANSYS WORKBENCH npezaHa3Hauen 151 (BbiOeprTe Haubosiee mogxo i
BapHaHT)

a) IMepegaun vHbOpPMaLUK MeXXIY Pa3HBLIMU BUZIAMU aHa/TH3a
b) Busyanu3zaium pe3y/ibTaToB PacyéToB

¢) CoBMeCTHOH paboThI HaJl paCUETHBIMU ITPOEKTaMH
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Ne 8

Ne 9

Ne 10

Kakoi1 Mopynib mpoeKTa ro3BoJisieT 3a/jaBaTh CBOMCTBA MaTepUaioB?
a) Engineering Data
b) Physical Properties

c) Engineering Toolbox
T'eHeparjyisi KOHEUHO-3/IEMEHTHOM CEeTKH OTHOCHTCS K

a) MpeJnporiecCopHOi 00paboTke
b) mporieccopHoii 06paboTke

C) MOCTIPOLIeCCOPHOL 00paboTKe
CrieLjua/IM3MpOBaHHOE TIPOrPaMMHOE 0becrieueHye [Jisi MPOEKTHBIX PACUETOB
MCIO/B3YIOT M3-3a (BbIOepuTe HanboJsiee MOAXOASIIE BapUAHTDI):

a) be3anbTepHaTUBHOCTHU [j/151 HEKOTOPBIX 3a/iau
b) HecranzapTHBIX MTOJX0J0B K PeLIeHHIO

) LIupoxkoii moaep)KKY MoIb30oBaTesnei
YkakuTe Kakast U3 BeJIMUMH AJ1s1 Marepyana Oyet HanbosbIei

a) [pesien MpOMOPIMOHATBHOCTH
b) Ilpenen yripyroctu
c) Ipenen Tekyuectu

d) IMpegen mpouHOCTH
YKaKnTe Kakasi U3 BeJIMYMH [/l MatepHasa OyZieT HauMeHbIIe

a) [penen mporopLMOHATBEHOCTH
b) IIpenen ympyroctu
¢) Ilpenen Tekyuectu

d) [Ipexen npouHoCTH

17



