MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
[HexaH ¢dakynbTeTa

JleBrxuH A.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PACUETHBIE METO/IbI B CTPOUTE/IbHON MEXAHUKE

Hanpagnienue/cnenuaibHOCTb 24.04.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma ITpoekTHpOBaHMe M KOHCTPYKLMS KOCMHYECKHX annaparoB
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust Marucrparypa

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Boinyckaromas Kadeapa A3 KOCMUYECKUE AIIIAPATHI U JIBUTATE/IN
Kadeapa-pa3padorunk pabdoueit A3 KOCMUYECKMUE AIIITIAPATBI 1 IBUT'ATEJ/IA
nporpaMmal
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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)

24.04.01 PakeTHBIe KOMILIEKCHI H KOCMOHAaBTHKA
roz Habopa rpymmsr: 2025

IIporpamMmmMmy cocTaBuiI:

Kadenpa A3 KOCMUYECKUE ATITTAPATHI U IBUTATEJIA
Knvmkya Bragucia AnekcaHZpoBUY, aCCUCTEHT

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpamMmel A3 KOCMHUYECKUE ATIITIAPATHI 1 AIBUTATE/IN

3aBepytomuii Kadeapoii babyk B.A., 1.T.H., mpod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

A3 KOCMUWYECKMUE AIIITAPATBI 1 IBUT'ATE/IA

3aBenyroumii Kadeapoii Babyk B.A., 1.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
PACUETHBIE METO/IbI B CTPOUTE/IbHOM MEXAHUKE

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:

pa3BvBaTb W [IpUMEHATH MaTeMaThU4deCKue,

OTIK-1 — CrnocobeH CaMOCTOSATeNLHO TpUOOpeTarh,
3HAHUSA [YIg  peLleHus

€CTeCTBeHHOHAYUHbIe, COHMa/IbHO-3KOHOMMHYeCKHe u HpOCl)ECCI/IOHa]'I]:HbIe
HeCTaHAAPTHBIX 3da/a4, B TOM UUCJ/iE€ B HOBOM W/IM HEe3HAKOMOI cpeae U B MeXXIUCUUIVIMHaDHOM KOHTEKCTe

DOopMHUPOBaHUIO KOMITETEHLIUI CITY)KUT AOCTKEHHUE CJIeyIOLINX pe3y/IbTaToB 006pa3oBaHus:

OIIK-1

3HAHUA:
BOBMO)KHOCTI/I, npermyiiecTBa U HeI0OCTAaTKHU METO/ 0B CTpOHTEJII:HOﬁ MeXaHHKMH,

OcHoOBHbIe IPUHLIMITEL (OPMHUPOBAHUS PACUETHBIX MOZesel;

YMeHus:
W3n0xuTe MeToAbl U pe3ysbTaThbl, CBs3aHHble C pelleHVWeM IpukaagHeix 3aszad MATT merozom

KOHEYHBIX 3/IeMeHTOB;
MogenupoBars U pelarhb 3a,au C UCII0/Ib30BaHMeM IPUKJIaJHbIX porpaMMm MKD3;

HABbIKU:
CamocTosTenbHO (POPMY/TUPOBATh U pemiath 3azaun M/ITT.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iuciynmuna PACUETHBIE METO/IbI B CTPOUTE/IBHOY MEXAHUKE spnsercs
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH Gy10Ka 1 mporpamMMel IOATOTOBKHU 110 HaripaBsieHnto 24.04.01 PakemHbie
KOMMN/IeKCbl U KOCMOHABMUKA.

ConepkaHve  JUCHUIUIMHBI  SIBASIETCS  JIOTMUECKAM  TIPOZIOJDKEHHEM  COofiepyKaHusi  (hHU3WKO-
MaTeMaTHUeckoW  TMOATrOTOBKM  0akajaBpa M CIAY)KUT  OCHOBOM /IS OCBOEHUWS  JIUCIUTUINH:
KOHCTPYUPOBAHUE 3JIEMEHTOB KOCMHUYECKUX AIIITAPATOB



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AypuTopHbIe S
3aHATHA 5 =
B KOHTAaKTHOM ] a g Er
A dopme g &g
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& E HauveHoBaHHe Pa3je/ioB H JHJAKTHIECKHX eJHHHI] =) S ] s E
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! £ | 0= v
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= 5
5 9 Paspen 1. Beegenue. 1.1 IIpegmeT crpouTensHOM Mexanuku 1.2 Knaccudukaryst 3azjau CTpouTe/IbHON 12 2 > 10 10
MeXaHUKH.
5 9 Pazpen 2. BeefieHHe B unc/IeHHbIe MeTOABI. 2.1 MaremaThyecKre OCHOBBI UUC/IEHHBIX METOZ0B 2.2 19 4 4 15 15
YucneHHble MeTO/bI CTpOHTEHbHOFI MeXaHUKH.
Paspen 3. MeToj KOHeUHbIX 371eMeHTOB. 3.1 MeTo/| KoHeuHbIX 371eMeHToB (MKD) 3.2 JIuHeliHble
5 9 HHTePIO/ILOHHbIe MT0JIMHOMBI 3.3 VIHTeprosLoHHbIe MOJMHOMBI BbICOKOTO nopsifika 3.4 16 6 6 10 15
I/IHTGIJHOJIHL[I/IOHHLIE TIOJTMHOMBI 7151 AHCKPETHSOB&HHOI‘/’I obnacTu.
5 9 Paspen 4. Pemenne 3agau M/ITT. 4.1 ITpumenenue MKD k pertenuto 3agad MITT 4.2 Buap! 3a7au 21 8 8 13 15
TEOPUH YIIPYTOCTH.
5 9 Pa3paen 5. PerteHue HeJIMHEHHBIX ¥ HecTalMOHAPHBIX 3afay MTT. 5.1 Henmmnelinbie 3agaun MATT 12 4 4 8 15
5.2 3ajjaun NepexofHbIX AUHAMUYECKHUX TpoLjeccos 5.3 [Ipyrye BU/ibl HeCTalMOHAPHBIX 3a/iau.
5 9 Paspen 6. IIporpammuas peanusanua MKDO. 6.1 [TocTpoeHne KOHeYHO-3/IeMeHTHBIX CeTOK 6.2 16 6 6 10 15
TTporpamMMHbIe KOMIIIEKChI, peanusyrome MKO.
5 9 Paspaen 7. IlpakTuyeckue Bonpockl nocrpoenus u peanusanuu KO mopeneii. O3HakomiieHre C 12 4 4 8 15
riperiporieccopamy, azanranust CAD-mogerneit asist nocsiegyroriero pacuera B makere ANSYS.
Bcero 3a 9 cemecTp 108 34 34 74 100
Bcero no gucuumninHe 108 34 34 74 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne | Homep v HauMeHOBaHUe pa3je/ia
Tema NPAKTHYE€CKOIr'0o 3aHATUA dayAa.
n/n JUCLMILTAHBI
yacoB
Perrenne 3amau MITT BeluMc/IMTeIBHBIMU METOLAMUA
1 |Pa3zpmen 1. BBegeHue. Ad A 2 2
CTpOUTE/IbHON MeXaHWKH.
2 |Pasgen 2. Beesenue B uncsieHHble | MeTozibl IMHEHON anreOpel B pacueTax KOHCTPYKLMH 2
3  |[MeTOJbL PacueT uMC/I0BBIX TTapaMeTPOB C/TyYaiiHbIX BeTUYUH 2
4 Pacuet Ha TPOYHOCTB TVIOCKUX CTEPXKHEBBIX CUCTEM )
Pa3zpen 3. Meton, KOHeUHBIX npu nomowy MK3
5 3J/IEMEHTOB. PacueT Ha IPOYHOCTE IJIOCKUX, TPEXMEPHBIX U 4
0CeCMMMeTPUYHBIX KOHCTPYKLMI rpyu oMoty MKO
Pemtenne 3a7au IIPOYHOCTH U YCTOMUHMBOCTHU
6 |Pa3gen 4. Pewuenue 3agmau MTT. Aad Tp Y 8
KOHCTDPYKIIUH
v Pemmenne HenmHeMHBIX 3aad MATT 1ripu momoriu 2
Pasgen 5. Perenue HenmuHedHeix 1 |MKO
HeCcTarMoHapHbIX 3agad MTT. PeriieHue 3a/au epexofHbIX JUHAMUYe CKMX
8 2
npoueccoB MATT nipu nomomm MK3
Pacuer Ha TMPOYHOCTH IIJIOCKUX, TDEXMEPHBIX U
9 0CeCHMMEeTPHUYHBIX KOHCTPYKI[UI TIPY TTIOMOIIU 2
P g naketa ANSYS.
da3ziesn o. OI'PaMMHasi peajim3annsg -
A porp P W pernene HemuHeiHbIX 3agau MATT nipu nomoru
10 [MKD. 2
naketa ANSYS.
1 Pelienyie 3a/1a4 yCTOWYMBOCTH U KOmeOaHM 7
KOHCTPYKLMi1 11py riomo1iy naketa ANSYS.
AnroputMmbl noctpoeHust KO ceTok A1 pa3inuHbIX
12 |Pa3gen 7. TIpakTHueCKye BOMIPOCHI P P ATAD 2
TUIIOB 3a/a4y.
MOCTPOEHUs U peanusauuu K3 v
13 |mogeeii Apanrranms CAD mogenen [y pacyera B rakeTe 2
ANSYS.
Bcero 3a 9 cemecTp 34
3.3. CamocrosTebHast padora crygenrta (CPC)
[ [ I
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Ne Homep 1 HanmeHOBaHue pa3jesia JUCHUILINHBI Copep)xaHue yueoGHOro Oo0newm,
n/o 3aJjaHuA JacoB
1 ITogroroBka K onpocy 3
) Pasgen 1. Beegenue. IToaroroBka K IpakTU4eCKUM 7
3aHATUSAM
3 [ToaroroBka K onpocy 5
4 Pasgen 2. BeesieHue B uiC/IeHHbIe METOABIL. IToAroTOBKA K MPaKTHUYe CKUM 10
3aHATHAM
5 IToaroToBKa K npakTuyeCcKum 3
3aHATUSAM
Pazgen 3. MeTo/1 KOHEUHBIX 3/IEMEHTOB.
BrirnosiHeHYe foMalllHero
6 7
3azanus Nel
7 [NoaroToBKa K MpakTH4yeCKUM 4
Paspen 4. Pewienue 3agau M/ TT. 3aHATHAM10
8 [ToaroroBka K onpocy 9
9  |Pa3gen 5. PellieHue HeJTMHEMHBIX U HECTALIMOHAPHBIX HoAroToBKa K MPAKTHHECKHM 6
3aHATUAM
3agau MTT.
10 IToaroroBka K onpocy 2
1 ITonroToBka K rnpakTuueCcKum 3
Pazpen 6. Ilporpammuas peanusanus MKO. SAHATHAM
BrinonHeHue foMalliHero
12 7
3aziaHust Ne2
I1
13 |Pa3gen 7. ITpakTuuecKue BOIIPOCHI TIOCTPOEHUS U OATOTOBKA K MPAKTUHECKIM 6
o 3aHATUSIM
peamusanuu KD mozenen.
14 IToxnroroBka K onpocy 2
Bcero 3a 9 cemecTp 74
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1/2/3/4| 5 6 9 (10 (11| 12 |13 /14| 15 | 16 17
9 ocC | gp O3 | Op (0]@ a3 | gap Iud. 3au.

A

YcnoeHble 0603HaUEHUS:
IIP — nuarHocThyeckasi pabora;

OC — yCTHBIU 0MPOC CTYI€HTOB;

[3 — nomaiHee 3ajaHue;

. 3a4. — quddepeHIMPOBaHHbIN 3aueT.

TeKymui KOHTPOJIb YCIIeBaeMOCTH CTY|eHTOB IIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
crefyrolmx Gopmax:

dI'HOCTHYEeCKas pa60Ta;

YCTHBIH OMPOC CTYAEHTOB;
JlOMallIHee 3a/laHue.

A

HpOME)KYTO‘lHaH dTTecTalusa IMpoBOJUTCA B Cl)OpMaXI

hdepeHIIpOBaHHBIN 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. A. B. lapkos, B. A. [IlanomHukoB. . CtpouTenbHast Mexanuka. CII6.: Jlans, 2010, 351. pec.

2. B. A. bpysika, B. I. dokun, f. B. Kypaesa. . IHxeHepHsIii aHanu3 B ANSYS Workbench. Camapa: U3g-
Bo CamI'TV, 2013, s51. pec.

3. JI. U. banabyx, H. A. Andyros, B. 1. YctokuH. . CTpouTe/ibHast MeXaHWKa pakeT. M.: Beiciil. k., 1984,
46 3K3.

4. H. H. HlanouHukos, P. E. Kpucranuuackuid, A. B. [lapkoB. . CTpouTenbHas MexaHuKa. CaHKT-
[TetepOypr: Jlanb, 2022, 571. pec.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
1. A. b. Karutys, E. M. Mopo3og, M. A. OndepbeBa. . ANSYS B pykax urkeHepa. M.: YPCC, 2003, 1 3k3.
5.3. Ilepuoguueckue U3gaHus:
He Tpe0yoTCs.

5.4. TlepeueHb peCcypcoB UH(POPMAI[MOHHO-TE/IEKOMMYHUKAITMOHHOMN ceTr "VIHTepHeT", HeoOXOAUMBIX /1/1sT
OCBOEHUS TUCIUIITUHBI, 3T1€KTPOHHBIE OUOTMOTEUHbIE CUCTEMBI:

1. https://e.lanbook.com — 3EC JlaHs;
2. http://library.voenmeh.ru/ — ®yHngamenTanbhas 6ubmoreka BI'TY « BOEHMEX» um. [1.®. YcTHHOBa;
3. https://www.biblio-online.ru.

CoBpemeHHbIe TIpo¢eccHOHabHBIe 0a3bl JAHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http:// www.rfbr.ru/rffi/ru/library - ITonmHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIe0BaHNH.

WHudopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepaii BI'TY "BOEHMEX" um. []. ®@. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALUH.

5.5. IIporpaMMHOe 0becIieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced.
5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuarouumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [.®. YcTuHOBA.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. IlpakTHYecKue 3aHATHUA:
1. Ansys Multiphysics 2017 Teaching Advanced.

6.2. Ilpouee:

1. pabouee MecTo TperofaBare/isi, OCHAIllEHHOe KOMITBIOTEPOM C JOCTyroM B VIHTepHeT;
2. pabourie MecTa CTyIeHTOB, OCHAII[eHHbIe KOMITbIOTEPAMH C JAOCTYIOM B IHTepHeT, npeHa3HaueHHbIe
I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueii mporpaMme qUCIATLTHHBI
PACUETHBIE METO/Ibl B CTPOUTE/IbHOU MEXAHUKE

AnHoTanusa paboueii nporpaMMsl

Iuciyniuaa PACUETHBIE METOJbI B CTPOUTE/IBHOM MEXAHUKE seisercs
JUCLUIIMHON 00s3aTe/IbHOM YacTH 0/10Ka 1 mporpaMMbl TOATOTOBKM 10 Harpas/ieHuto 24.04.01 PakemHble

KOMN/AeKcbl U KOCMOHasmuka. [ucuuruiiHa peanu3yercs Ha ¢akynbrere A PakeTHO-KOCMUUECKOW TeXHUKH
BI'TY "BOEHMEX" um. [J.®. Ycrurosa kadeapoit A3 KOCMUWYECKUE ATITTAPATEI U IBUTATEJIN.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 CrocobeHn camocrosTeqlbHO IpuoOpeTaTh, pa3sBuBaTh M  TIPUMEHSTb  MaTeMaTHuecKue,
eCcTeCTBeHHOHAy4YHble, COIMATbHO-3KOHOMUYECKHe W TMpodeccroHanmbHble 3HAHUS IS peleHus
HeCTaHJJapTHBIX 3a/jau, B TOM UKCJ/ie B HOBOM WM HE3HAKOMOM Cpefie U B MeXXAUCLIUITMHAPHOM KOHTEKCTe.

Conep)kaHre [JOUCLIMIUIMHBI OXBaThbiBaeT KpPYyr BOMPOCOB, CBSI3aHHBIX C peanu3alyell U  ClieHapusMu
TPUMEeHEeHHs] MeTO/la KOHEUHBIX 3JIEMEHTOB K PellleHHI0 Pa3/IMUHbIX TUTIOB 3a/1au.

[TporpamMmMoit AUCLUTIIMHBI TIPeyCMOTPEHBI CleiyIoliie BUABI KOHTPOJIS:

TeKyuii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBO/JJUTCSA B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyromux dhopmax:
e UArHOCTUYECKas pabora;
®  YCTHBIM OIIPOC CTY/I€HTOB;
e JlOMalllHee 3aJjaHue.

IIpomMeskyTouHasi arTecTanus POBOAWUTCS B popMax:
e muddepeHMPOBaHHBIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI JUCILUIUIMHBI cocTaBiaser 3 3.e., 108 u. IIporpamMmoll AWCIUTUTUHBI
TpelyCMOTPEHBI MpakThUuecKue 3aHsTus (34 u.), caMocTosTebHas pabota ctyneHTa (74 ).
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IIpunoxenue 2

K paboueii mporpaMme qUCIHTLTHHBI
PACUETHBIE METO/Ibl B CTPOUTE/IbHOU MEXAHUKE

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 34 4. ayJUTOPHBIX 3aHATUM, U 74 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

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

HaumenoBaHue PexoMenIyeMast THTepaTypa TpyRoeMKOCTB,
paboTsI yac.
Pa3pen 1. Beegenue.
IToproroBka K onpocy H. H. lanomnxukos, P. E. Kpucranunckuii, A. B. [1apkos. . 3
IMoaroToBKa K CrpouTtenbHast MexaHuka: CaHkT-ITetepOypr: Jlanb, 2022 (1,2)
TIPaKTHUe CKUM JI. 1. Banabyx, H. A. AndyTtos, B. W. YctokuH. . CTpouTtebHast 7
3aHATUIM MeXxaHHKa pakeT: M.: Boictr. mik., 1984 (1)
Wroro no pasgeny 1 10
Pa3pen 2. BBeieHHe B YUC/IEHHbIE MeTO/bI.
IToAroToBKa K OIMPOCY 5
IMoaroToBka K A. B. apkog, B. A. [llanomnxukos. . CtpoutenbHasi Mexanuka: CIT0.:
MpaKkTUyeCKUM Jlanb, 2010 (13) 10
3aHATUSIM
Wrtoro no pasgeny 2 15
Pa3pen 3. MeTo KOHEYHBIX 3/IEMEHTOB.
IToaroroBka K
MpaKTUueCKUM 3
3aHSITUAM A. B. Japkog, B. A. [IlanomixHukos. . CtrpoutenbHasi Mexanuka: CII0.:
BeinonHenue Jlans, 2010 (11)
JIOMalIITHeTo 3a/laHus 7
Nel
Wroro no pa3geny 3 10
Paspen 4. Pemienue 3agau M/ITT.
IMogroroBka k
MpaKTH4YeCKUM A. B. lapkog, B. A. [ITanomHukoB. . CTpourtensHas Mexanuka: CII6.: 4
3aHATHAM 10 Jlanb, 2010 (11)
IToproroska K onpocy 9
Wrtoro no paspeny 4 13
Pa3fen 5. PeiieHue He/lMHeHHBIX U HeCTallMOHAPHbBIX 3afxa4y M/ITT.
IMogroroBka k
MIpaKkTUYeCKUM A. B. Tapkos, B. A. IlanomHukoB. . CTpoutensHast Mexanuka: CII6.: 6
3aHATUSIM Jlans, 2010 (10,12)
IToproroBka K onpocy 2
Wroro mo pa3zeny 5 8
Pazpgen 6. IlporpammHasn peanusanusa MKD3.
IMogroroBka k
NpaKTH4eCKUM 3
3aHSATUSIM A. B. Kaninys, E. M. Mopo3os, M. A. OndepreBa. . ANSYS B pykax
BoimosiHeHue uwkeHepa: M.: YPCC, 2003 (Yacts 1, rnaBsi 1,2; YacTs 2, r1aBa 1)
JIOMAIIIHero 3a/laHust 7
Ne2
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Wroro no pasgeny 6 10

Pa3pen 7. IlpakTUyeckue BOMPOCHI MOCTPOeHUsA U peaausanuu K3 mopgeseid.

IMogroroBka k

MPaKTUYeCKUM B. A. Bpysika, B. I. ®okus, . B. Kypaesa. . IH)xeHepHEIi aHa/U3 B 6

3aHATUAM ANSYS Workbench: Camapa: 13a-so CamI'TV, 2013 (2-6)

IToAroTOBKA K OTMPOCY 2
Wroro no pasgeny 7 8

12 32836



IIpunoxenue 3
K paboueii mporpaMme qUCIATLTHHBI
PACUETHBIE METO/bI B CTPOUTE/IbHOY MEXAHUKE

®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

*  YCTHBIH OMPOC CTYAEHTOB;

e JOMalllHee 3a/]aHue;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu oneHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUILHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarysl.

YCTHBII 0IPOC CTY/IEHTOB

OO6yuaroiieMycst 3a1al0TCs1 BOTIPOCHI 110 y4eOHBIM MaTeprajiaM COOTBETCTBYIOIIMX Pas3iesioB
IpOrpaMMbl JUCLUILIMHEL. [lepeueHs BONIpocCoB npecrasiieH B coctaB Y MK quclMIviviHBL.
"CpaHo" - Io/y4eH BepHbIM OTBET Ha BOIPOC MperoZaBareis.
"He cpano" - 0TCyTCTBHE BEPHOI'O OTBETA Ha BOIIPOC Iperofasareris.

JlomaiHee 3a/janue
Paboueii mporpamMmMoii rpelyCMOTPEHO 2 AOMAIlIHMX 3a/laHusI TI0 paszernaM JUCLUIUIMHbL. Komriekt
JIOMAIIIHMX 3a/jJaHuil BXOAUT B cocTaB Y MK [HCLMIIMHBIL.

IToMalliHee 3a/jaHAe CUMTAETCSI TPUHATHIM TIPY BBITIOJHEHUN BCEX CJIEIYIOIIUX KPUTEPHER:

- TIPaBUJILHOCTh Pe3y/IbTaTOB pacyeTa;

- IPaBUJILHOCTh BBITIO/THEHHS rpahUueCKoi YacTH 3a/JaHus;

- IPaBU/ILHOCThL O(OPMJIEHUS 0TUeTa (CTPYKTYPHAs YIOPAJ0UeHHOCTh, HaJTMUKMe BCeX HeOOXOMMBIX
pasziesioB);

- IOTTyCKaIOTCsl He3HAUUTe/TbHbIE WCIIPABJIEHNS B OTUETE.,

IloMalliHee 3a/jaHAe HE MOXKET OBbITh TIPUHATO U TIO/JIEXKUT A0PAa0OTKe B CIyvae:

- OIIMOOK B pacueTax v npu oopMIeHHH rpadruecKoro MaTepuasa;

- HeOpeXXHOro 1 6e3rpaMOTHOr0 0(hopMI/IEHHs OTUEeTa.

[Tpu cpaue momariiHero 3aflaHus IPeyCMaTPUBAeTCs OTBETHI CTY/IeHTa Ha BOTIPOCKHI Tipero/jaBaresist. Kpurepuu
OLIEHUBaHUS;

- «OTJIMUHO», €CJIU CTYAEHT Jla/ MOJIHBIA OTBET Ha 2 OCHOBHBIX BOTPOCA 1 BO3MOXKHbBIE JOTIO/THUTE/TbHBIE
BOTIPOCHI;

- «XOPOIIIO», eCJTH CTY/IEHT OTBETHJI Ha 2 OCHOBHBIX BOTPOCA C He3HAYNUTE/TbHBIMU TIOTPEITHOCTAMU U /1A
HETIO/THBIE OTBETHI Ha JIOTIOJTHUTE/TbHbIE BOTIPOCHI;

- «YJOBJIETBOPUTEILHO», €CJTH CTY/EHT JIa/l HEeTO/THbIe OTBEThI Ha 2 OCHOBHBIX BOMPOCA U HE OTBETHU/T Ha
OTZie/TbHBIE [TOTIOTHUTE/TLHBIE BOTTPOCHI;

- «HEyJOBJIeTBOPUTE/ILHO», €C/IM CTYIEHT He OTBETU/T Ha TP BOIIPOCa MperofaBare/isi. Pabora moaiesxxur
TOBTOPHOM cZiaue.

JAuddepennypoBanHbIii 3aueT

IuddepeHpoBaHHbIN 3a4eT 0OPMIISIETCS TI0 Pe3y/IbTaTaM BLITIO/THEHHS TIPeyCMOTPeHHBIX paboueit
TPOrpaMMOii KOHTPOIBHBIX MEPOTIPUSTHU.
Orjenka 3a AuddepeHIMPOBAaHHBIN 3aUeT OMpeiesiseTcsi Ha OCHOBe CpeHero apuhMeTHIeCKOTo OIIeHOK,
TI0JTyYeHHBIX TIPY C/laue TOMAITHUX 3a/laHuM.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbBIe <
3aHATHA B w =
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g EZ|oa =
= & =
= = =
o @)
YcTHBIM
5 9 |Pa3gen 1. Beegenue. 12 2 2 10 10 onpoc
CTYZIEeHTOB
YcTHBIM
5 9 |Pa3gen 2. BBejeHue B UnC/I€HHbIE METOABI. 19 4 4 15 15 onpoc
CTYZIEeHTOB
5 9 |Pa3pgen 3. MeToJ; KOHEUHBIX 3/IEMEHTOB. 16 6 6 10 15 Homainee
3a/laHue
YcTHBIM
5 9 |Pa3pen 4. Pemenue 3agau M/ITT. 21 8 8 13 15 ormpoc
CTYZI€eHTOB
Pa3zgen 5. PernieHue HeJTMHEHHBIX H YCTHbII
5 9 12 4 4 8 15 onpoc
HecTalMoOHapHbIX 3ajay M/ITT.
CTY/I€eHTOB
5 9 |Pa3pen 6. IlporpammHas peamu3anusa MKDJ. | 16 6 6 10 15 Hlomarisee
3a/laHre
Paspen 7. IlpakTH4yeckue BOIIPOCHI YeTHbii
5 9 ” 12 4 4 8 15 onpoc
nocTpoeHus u peaymm3anuu K3 mopgeei.
CTY/I€eHTOB
Bcero 3a 9 cemecTp 108 | 34 34 74 100
Bcero mo gucCIMIIMHE 108 | 34 34 74 100
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Onenounblie MaTepuassl no gucuumiudie PACUETHBIE METO/IBI B CTPOUTEJIbHOMN
MEXAHUKE

OIIK-1 - CnocobeH camocmosime/nbHO Npuodpemams, pazeueams U NPUMeHsIMb MamemamuuecKkue,
ecmecmeeHHOHdy4Hble, COYUA/IbHO-IKOHOMUYeCKUe U NpoghecCuOHA/IbHBbIE 3HAHUS 0/151 peuleHUsl
HeCcmaHOdpMHbIX 3a0ad, 8 IMoM Yuc/ie 8 HO80ll U/U He3HaKoMOU cpede U 8 MeXCOUCYUN/IUHAPHOM
KOHMmeKcme

Ne 1 TIpouwTaiiTe TEKCT U 3alUILUTE pa3BePHYThI 000CHOBAHHBIN OTBET
[TpuBeguTe 0OIIEE OMUCAHKE METOJ|AM HCIIOJb3YEMbIM B CTPOUTETbHON MeXaHUKe

Ne 2 TIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTE apryMeHThl, 000CHOBBIBAIOIIHE BEIOOD
OTBeTa

ITpu ucrnonb30BaHUM METO/Ia KOHEUHBIX JIEMEHTOB TOUHOCTh KAaKMX TTapaMeTPOB OOLIUHO BHIIIE /I/IsT
PUCYHKa HIXKe?

4 <

FZ Fyr W

L

A. Cunel
B. Haripsikenust
C. Y3/10BBIe IepeMeleHNs

Ne 3 TIpouuTaiiTe TeKCT, BeIOepUTeE MPAaBUIBbHBIN OTBET U 3alMIIMTE apryMeHThl, 000CHOBBIBAIOLIHE BEIOOD
OTBeTa

[Tporu6 6anky v MOXKET OBbITH BBLIUKC/IEH C TIOMOIL[BIO TEOPUH YIIPYTOCTH U KOHEYHO-37IEMEHTHBIM
aHa/IM30M.

BribepuTe sIyuIlyto CeTKy fijisi KOHEYHO-3/IEMEHTHOT'O aHa/IM3a.

20 y3moBoOi
JNEMEHT

A. Cetka A
B. Cetka B
C. Cetka C
D. Hu opHa 13 nipefioyKeHHbIX

15 32836



Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

ITpounTaiiTe TEKCT U 3aMUIINTe Pa3BePHYThIM 000CHOBAHHKIN OTBET
OnuiLnTe NPUHLUIIBI peanu3aliid MeTo/ja KOHeUHbIX 3/1eMEHTOB

I[TpouuTaiiTe TeKCT, BbIOEpUTE TIPABUIBHBIN OTBET U 3alTUILINTE apryMeHThbl, 000CHOBBIBAIOIIVE BEIOOD
oTBeTa

JKecTko 3al1ieM/IeHHbIH MPaBbIl KOHEL] Pe3UHOBOM IIaCTUHBI ObILT IIepeMelleH Ha BeJTMUMHY JJIHHbI
IIaCTHHBL. 3a/iaua ObLIa pellleHa HeJIMHeMHbIM KOHeUHO-3/IEMEHTHBIM MeTOI0OM. PacCUMThIBa/IacCh
BeJIMUMHA CUJIBI.

Kak u3mMmeHsieTcs BbIUKC/IsieMOe 3HaueHre B 3aBUCUMOCTH OT KOJIMUeCTBa KOHEUHBIX 3/1eMEeHTOB B
Mozenu?

HauamrHoe A
COCTOAHIIE Pexrma B

4 16 64 128
YHCIIO 3IIeMEHTOR, 11

A. Kpusas A
B. Kpusas B
C. Kpugas C
D. BepHoro oTBeTa HeT Cpejy Ipe/I0KeHHbIX

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE

1. JKecTKoCThb A. UucneHHblit MeTo/ pellieHus AuddepeHIMaTbHBIX YPaBHEHHUH,
3/IeMeHTa OCHOBAHHBIM Ha TUCKPETH3al[iH pacueTHOM 00/1aCTH.
2. MeTof,
KOHEUHBIX

B. Marpulia, CBsi3bIBarOLast y3/I0Bble CUJIbI U IepeMelrieHus B KO.
3/1eMeHTOB
(MKD3)

3. 3akoH I'yka C. OTHollleHre U3MeHeHUs I/TUHbI K UCXOJHOU J/IHe.
4. HanpsbkeHue
(0)

5. Dedopmarius
(e)

6. Kosddurrent
ITyaccoHa (v)

D. Cwuna, feiicTByOIIIasi HA eAWHULLY T/IOILA/IH.

E. JIuHeliHasi 3aBUCMMOCTb HarpsbkeHust ot gedopmanun: o = E-e.

ITpounTaiiTe TEKCT ¥ YCTAaHOBUTE 10C/I€[,0BAaTebHOCTh
PacnonoxxyTe 3Tanbl MOATOTOBKY KOHEUHO-3/1IeMEHTHOM MOJZie/IM B TIPaBUILHOM TOPsJKe.

1. HasHaueHWe rpaHUYHbIX YCI0BUM U Harpys3okK;

2. IlogroToBka reoMeTpuy;

3. 3aryck pacueTa U aHa/u3 pPe3y/ibTaToB;

4. TeHepalUsi CETKY;

5. BeiOop THIIa 3/IEMEHTOB 1 MaTepuraia.

ITpouuTaiiTe TEKCT, BBIOEPUTE MTPABUIBHBIN OTBET U 3alUIINTE apryMeHThI, 000CHOBBIBAIOIIHE BLIOOD
OTBeTa

KonconbHas 6anka 3arpy>keHa BepTUKanbHOM cryioit 100 Kr Ha 1paBoM KoHLie. 3a7iaua UMeeT TOYHOe
pellIeHre B TEOPHUH YIIPYToCTH. DTa e 3a/ja4ya Oblia pellieHa MeTOZI0M KOHEUHBIX 3JIEMEHTOB C 8-
y3/10BbIMU U 20-y3/I0BBIMU 3/IeMEeHTaMHU.

Kak mMoskeT OBbITB OIMCaHa peaM3alsi pellieHrs] MeTO0M KOHEUHBIX /IeEMEeHTORB?
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Ne 9

100 xr

160 8-y3moBpx anemeHTOB 20 20-y3II0BBIX 371€MEHTOB

A. 160 8-y3/10BBIX 3/1eMEHTOB

B. 20 20-y3710BBIX 3/1eMEHTOB

C. O6a umerot ommbku Menbiie 0.1%

D. O6a 0651a/1at0T HEYIOBIETBOPUTETLHON TOUHOCTBIO

ITpounTaiiTe TEKCT U 3aMUIINATe Pa3BePHYThIM 000CHOBAHHBIN OTBET

Kaxk mpoucxo Ut riepexo/| OT peaabHOro 00beKTa K pacueTHOH cxeme?

Ne 10 ITpouwTaiiTe TEKCT M 3aMUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

UTo M3yuaeT CTpoUTe/IbHAas MeXaHuKa?

Ne 11 TIpouuTaiiTe TEKCT ¥ YyCTaHOBHUTE COOTBETCTBUE

1. IIpsimoit MeTog,
2. BapyalMOHHBIN MeTO,
3. MeTo[1 HeBsI30K

A. MeToz 0CHOBaH Ha MPUHLIMIIAX CTALIMOHAPHOCTU HEKOTOPOW NepeMeHHOM, 3aBUCSLLEN OT OAHON WX
HeCKONBKUX (DYHKLIMH (Takasi lepeMeHHasi HOCUT Ha3BaHve (yHKIMOHasa). [IpuMeHuTeTbHO K
MexaHuKe Je)opMUpPyeMOro TBepJOoro Teqa 3Ta epeMeHHast IpeCcTaB/isieT co00H MoTeHIHaNbHY0
(dbyHkipoHan Jlarpamka) Wiv I0TOHUTENBEHY0 (byHKIMoHan KacTuinaHo) SHEPIUI0 CUCTEMBI HTH
(hopMuUpyeTcsi Ha OCHOBe 3TUX ABYX 3Hepruii (byHKIMoHa bl XemuHrepa-PeiiccHepa, Xy-

Baruiry). Eciii B hyHKITMOHA/ MOACTaBUTD alllTPOKCUMUPYIOIIHE BhIpaXKeHUsI UICKOMBIX (DYyHKITUH 1
TPUMEHUTH K HeEMY KCTpeMasibHbIe TIPUHIUILI (COOTBeTCTBEHHO TIPUHIINIT JIarpaH>kKa, MPUHIIUTL
KactunvaHo u T. /1.), IoJIy4dM CUCTeMY airebpanyeckux ypaBHEHHH, pellieHreM KOTOpol OyayT
3HAUEHUs Y3/I0BbIX HEU3BECTHBIX.

B. MeTop aHanoruueH MaTpUYHOMY MeTO/ly TiepeMellleHui /jisi CTeP>KHeBbIX CHCTeM, B OCHOBE ero
JIeXKar TOJIOKEHHsI, KOTOpbIe UCTIO/IB30Ba/IMCh Ha PaHHel cTazyu pa3sutvs MKD. 3ot Metoz ynobeH
CBOeM TIPOCTOTOM U OUEBUIHBIM TeOMeTpUUeCKO-(r3nueCKUM 3HaueHreM OTZAe/TbHBIX I1aroB
anmpokcuManuu. CooTHoieHus 451 KO 31ech CTposTCS HeMOCPeACTBEHHO HAa OCHOBE TpeX TPyII
ypaBHEHHH (Tpex CTOPOH 3a/jaui): CTaTHUeCKOM, TeoMeTprUecKor U usnueckoii. O61acTh
TpUMeHeHUst IPSIMOT0 MeTo/la BeCbMa OrpaHUueHa: ero MOXXHO MCT0/b30BaTh JIUIIb JJ1si KOHEUHBIX
3/IEMEHTOB TIPOCTOM reOMeTPUH C MajlbIM YHCJIOM CTeTieHel CBOOOABI B y37ie.

C. MeToj ocHOBaH Ha bajiaHce pa3/IMuHBIX BUIOB SHEPTHH, 3aTIMCAaHHOM B MHTErpaabHON popMe. ITOT
METO/] YCITeIIHO MTPUMEeHSIeTCs TIPY PellieHNH HeJTMHeNHbIX U JUHAMUUeCKUX 3a/au.

D. Mertop nipeficTaB/sieT cob0 Harbosiee oBIIMi MOAX0 K TIOCTPOEHHIO OCHOBHBIX COOTHOIIEHHH
MKB3. DtoT MeToz, LiesiecooOpa3Ho MPUMEHSTE TIPY PeIIeHUH 3afiad, ¥ KOTOPBIX TPYAHO WK
HEBO3MO)KHO C(hopMy/IMpoBaTh BapUaLlMOHHOe ypaBHEeHUe, T.e. pyHKIMoHan. CyTh MeTo/a 3aK/Io4yaeTcs
BO BBeJJeHUU HEKOTOPOIi [Ie/IbThI — OTK/IOHEHHUH TIPUOJIMKEHHOTO allpPOKCHMaTUBHOIO PellieHus! OT
TOYHOTO pellieHus AuddepeHIUaNbHbIX YPaBHEHUH /71 JaHHOH 3ajaun. UT0OBI TIO/TyUUTh
“Haumyuriiee” pelieHre, HeOOXOAUMO MUHUMU3UPOBATh HEKOTOPBINA UHTErPa OT JIe/IbT 10 pacueTHON
obnactu. [11s1 oBbIeHys 3pQeKTUBHOCTH B MOABIHTErPa/IbHOE BhIPA’KEHHE HAPSIAy C CAMOH J1e/TbTOM
00BIYHO BBOAWTCS TAaK Ha3biBaeMasi BecoBasi GyHKIIMS, B TOM C/iyyae K Ha3BaHHUIO MeTo/a A00aBsieTcst
CJI0BO "B3BeleHHBIX . BEIOOp cXeMbl MUHMMU3AL[UM U BECOBBIX (DYHKIWH OTpe/iesisieT pa3/inuHble
BapyaHThl 3TOT0 MeToAa.

Ne 12 TIpouunTaiiTe TEKCT, BbIOEpHTE MPaBI/IbHBIE OTBETHI M 3alUIINTe apryMeHTbI, 000CHOBBIBAOLI[He BEIOOD

OTBETOB
Kakuie ¢akTOpbI KpUTHUECKU BIUSIOT HA CXOAMMOCTh PellieHus B KOHeUHO-3/IeMeHTHOM aHasr3e?

A. Vicrionb30BaHMe TOMBKO KBaZIPATUYHBIX 371eMeHTOB (0e3 THHeHBIX)
B. YueT cuHry/nsipHOCTU HanpsbKeHUH B 30HaX KOHLIeHTpaLun
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C. PasmMep ¥ TUII KOHEUHBIX 3/IeMEHTOB
D. KoppeKTHOCTb rpaHUUHBIX YCI0BUM

Ne 13 TIpouuTaiiTe TEKCT, BEIOEPUTE MTPABUIbHBIE OTBETHI M 3alMIIINTE apPTyMEHThI, 000 CHOBBIBAIOII[HE BLIOOD
OTBETOB

Kakue u3 yTBep)K/ieHuii 0 pellieHuM ypaBHeHU B MKD BepHBbI?

A. 1151 cMMMeTPUYHBIX 33/|ay XOPOLIO MOAXOANUT MEeTO/| COTIPSKEHHBIX IPaiieHTOB
B. TIpsimble MeToAbI BCerza iyytiie 7715t 60/BIINX 3aa4

C. CrierjuasibHasi IOATOTOBKA MaTpUIIbI (Tipejo0yC/iaB/IMBaHe) YCKOPSIET pacueT
D. [lns HenMHeNHBIX 3a7lau UCTI0/Ib3YIOT 110C/Ie0BaTe bHbIe IPHOIKeHHS

Ne 14 TIpouunTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000 CHOBBIBAOLI[He BHIOOD
OTBETOB

B kakux ciyyasx TpeOyeTcst HeTUHeHHbBIN aHa/U3?

A. Yuet nnactuueckux gedopmariuii

B. Pacuer nuHeMHOro yripyroro Age(GopMupOBaHUs

C. MogenvpoBaHe KOHTaKTa C TPeHHEM

D. Ananmu3 6o/bIIMX NepeMelTieHrH (reoMeTpudeckas HeJTMHEHHOCTB )

Ne 15 TIpouuTaiiTe TEKCT ¥ YyCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh
YKa)kyTe MpaBUIbHBIN NOPSIOK JeHCTBUM NTPY NPOBEPKe CETOYHOM CXOJUMOCTH.

1. TIpoBecTH pacueT ¢ 6oJiee MeIKO CEeTKOM;

2. CpaBHUTH KJTIOUEBBIE Pe3y/IbTaThl (HANPSDKEHHS], TIePEMEIIeHsT) C TIPe/bIAYIIM I1aroM;

3. TTocTpouTh rpaduK 3aBUCUMOCTH pe3y/ibTaTa OT pa3Mepa 3JIEMEHTa;

4. BpiOpaTh Haya/IbHBINA pa3Mep CEeTKHU U BHITIOJIHUATh PacuerT;

5. OnpesieNMUTh AOCTaTOYHBIN pa3Mep CETKH, TIPU KOTOPOM U3Me/IbueHHe He YBe/TMUHUBAeT TOUHOCTh
pacueTa.
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