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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)

15.03.01 MammuHoCTpO€EHHe
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E7 MEXAHUKA JEGOPMUPYEMOI'O TBEPIOT'O TEJIA
CanHukoB Bnaaumup AHTOHOBUY, [.T.H., OLIEHT, 3aBe/IyIOIIUi Kadeapoit

[Tporpamma paccMOTpeHa
Ha 3ace/jlaHUM Kadeapbl-pa3paboTurKa
paboueii nporpammel E7 MEXAHUKA TE®@OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBenyromuii kadenpoii CanHukoB B.A., 1.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3aceJJaHUM BBITyCKatolleit Kadeapsl

E4 BEBICOKO3HEPTETUUYECKHUE YCTPONCTBA ABTOMATUYECKNX CUCTEM

3aBenaytoimii kKadezapoit Hecrepos H.U., k.T.H., 011,




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
MEXAHUKA JE®OPMHUPYEMOI'O TBEPAOI'O TEJIA

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:

OIIK-1 — cmnocobeH MNpUMEHATb €eCTeCTBEHHOHayUHble U 06H_IEI/IH)KEHepH]>Ie 3HAHUA, METOAbI
MaTe€MaTHU4eCKOro aHa/ii3a U MOJe/IMDOBAHKS B HpO(I)ECCHOHaJleOﬁ AedaTe/IbHOCTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-1
3HAHUS:
TpeboBaHUI K TPOBEIEHHIO HAyUHO-UCC/IeI0BaTeIbCKUX paboT B 00/1aCTH MPUK/IA[HONH MEeXaHHKH Ha

OCHOBe JOCTWKEHUM TeXHUKU U TeXHOJIOTHM, K/IaCCUUeCKUX U TeXHUUeCKUX TeOpUid U MeTOZOB, (PU3UKO-
MeXaHHUeCKHUX, MaTEMaTUUECKHUX U KOMITbFOTEPHBIX MO/ie/el, 00/1a/latoluX BLICOKOH CTEIeHbI0 afleKBaTHOCTH
peasibHBIM TIpOLieccaM, MallliHaM ¥ KOHCTPYKLIVSIM;

YMeHus:
(opman30BaTh, pelarh OLleHNUBaTh U MHTEPIIPeTUPOBATh MPUK/IAHYIO0 33/1auy B 00/1aCTH MPUK/Ia[HOM
MeXaHWKA Ha OCHOBe [OCTV)KeHMH TeXHUKU M TEeXHOJIOTHH, (DU3UKO-MeXaHWYeCKUX, MaTeMaTH4ecKuxX U

KOMITbHOTE€PHBIX MOAGHEﬁ;

HAeblKuU:
B/Ia/ieHUA pelleHrsa HAdyYHO-TeXHUUeCKUX 3a/a4 B obmactu anKna,quf/i MeXaHHMKH Ha OCHOBe

,E[OCTI/I)KQHI/II‘/JI TeXHUKHU U TEXHOHOFHﬁ, (];)PI?:PIKO-MEXEIHI/I‘-IECKI/IX, MaTeMaTH4eCKHNX U KOMIIBFOTePHBIX MO,Z[E]'IEI‘/’I.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Oucuuninna MEXAHUKA JE©@OPMUPYEMOI'O TBEPJOI'O TEJIA sBisieTcs: AUCLITLIMHOM
o0s13aTeIbHOM yacTH 6;10Ka 1 MporpaMMbI IOATOTOBKY 110 HarpasieHuto 15.03.01 MawiuHocmpoeHue.

Cojep)kaHue JUCLUIIMHBI SIBSIeTCS JIorThYeCcKuM Tipogo/bkeHueM auctumivd: COITPOTUB/IEHUE
MATEPUAJIOB.

Copep>kaHe AUCLUIUIMHBI SIBJISIETCSI OCHOBOM /11 OCBOEHUS AVCLITI/IAH: TEOPUSA OBPABOTKHA
METAJUIOB JABJIEHUEM, TEXHOJIOTYAA KOBKX 1 OFBEMHOU HITAMIIOBKMU.

HpE,ELBapI/ITeJIbeIe KOMIIeTeHLIH, CCbOpMI/IPOBaHHLIe y 06yqa}0Luer 0Csd A0 HadaJ/la U3ydyeHud JUCLHUIIIMHBIL

¢ OIIK-1 — crnocobeH NMPUMEHSITh eCTeCTBEHHOHAYUYHbIe U O0ITIeNH)KeHEePHbIE 3HAHMSI, METO/[bI
MaTeMaTHyeCcKOro aHair3a U MOZIelIMPOBaHuS B MTPOQeCCUOHAIBLHOM [1eSITeTbHOCTH

e OIIK-13 — CriocobeH NMpyUMeHsATL CTaHJapTHbIe MeTOALI pacyeTa Mpy MPOeKTUPOBaHWUH JleTanel u
Y3710B U3/leN1id MalllMHOCTPOEHUsI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpen 1. Beepenue. Teopus Hanpsokenuii. Teopus sedopmanuii. TuddepenipanbHbie
ypaBHeHUs paBHOBecusl. TeH3op HanpsbkeHUi. HarpsbkeHuUst Ha POM3BOJIbHBIX T/IOIA/KAX.
Yenosue Ha KOHTYpe. [71aBHBIe IUIOI[aIKK 1 [VIaBHbIe HarpshkeHust. Hanbonblume
3 5 KacaTe/IbHble HarpsDKeHHsl, OKTa3puyueckre HanpsbkeHus. [lapoBast v ieBUAaTOpHAs 4aCTH 27 5 1 1 25 25
TeH30pa HarpspkeHUH. JIHeiiHbIe 1 yrioBble AedopMaryn. Tensop aedopmaryil. [aBHble
nedopmary. O6bemMHast Jedopmarysi. 3aBUCUMOCTH Mexzy JedopMaLysMy 1
nepemelieHusmMy (ypaBHeHus Komum). YcoBust Hepa3peIBHOCTH fiedhopmatiuii (YpaBHeHHUs:
CeH - Benana).
Pa3paen 2. ®u3nuyeckue ypaBHeHHsI MeXaHUKH Jieopmupy 0 TBEpP/I0ro Tejia.
ITocTaHOBKA 3a/{aul TEOPUH YNPYTOCTH H MYTH ee peleHus1. 3aBUCHMOCTH MeXIy
HarpspKeHUsIMU U JiepopMaLsiMK J71st U30TPONHOTO Tesa (06061eHHbIi 3akoH I'yKa).
3 5 IMocTaHOBKa 3a/jauy TeOPUU YIPYTOCTU U TyTH ee pellleHus. Pa3nuHble (poOpMbI 3anucH 27 ) 1 1 5 25
o6061enHoro 3akoHa I'yka. [ToTeHnManbHast SHeprus ynpyroi gedopmaruu. ITonsite o
noTeHLanax. PeleHue B nepemelieHusix (ypaBHeHust Jlame). PellieHusi B HarpsDKeHUsIX
(ypaBHenwus: Benbrpamt - MuTuesna). CMmelliaHHble MeTO/bI peliienust. [IpsimMoii u o6paTHbIit
METO/Ibl PeLIIeHHsI.
Paspen 3. O6uyue TeopeMbl TEOPHH YIPYTOCTH U Bap 1e (hOpMyTMPOBKH 3ajay
M/TT. IIpubamKeHHbIe BapHaliHOHHbIEe MeTOABI perenus 3afga4 M/ITT. Teopema 06
3 5 OZ{HO3HAYHOCTH peLleHNs ypaBHeHUH Teopun yrpyroctu. Teopema KnanelipoHa. 3akoH 27 P 1 1 25 25
B3aUMHOCTH BeTTn. OCHOBHBIE MOHATHUS U3 BAPUALIMOHHOTO UCUYMC/IeHHsl. TIpUHLIMITB
Jlarpatxa, KacTuibsiHo, HauMeHbIMx pabot, I'amunbToHa, Jlarpawka-Zupuxie, PeficcHepa.
Mertopp! Putija — TumomieHko, By6HoBa-I"anepkuna. MeToz koHeuHbIX 371eMeHToB (MKD).
Paspen 4. ITnockas 3agaya M/ITT B npsiMOyro/ibHO# cMcTeMe KOOpAUHAT. [IByMepHast
3agaya M/ITT B nonsipHBIX KoopAuHaTax. OcecHMMeTpUYHAs U TPeXMepHas 3ajaud
M/ITT. OcHOBHbIe ypaBHeHHUs /7151 IBYXMePHOH (TI0CKoi) 3afaun. 3afaun Jlams u Jlaraca.
Tnockas gedopmanys. IT10ckoe HanpsbkeHHOe COCTOsIHKe. PellleHHe TI0CKOM 3a/lauu IIpu
3 5 romo1y: GYHKLWK HanpspKeHUH DPH; Lie/IbIX OMHOMOB; B TPUTOHOMETPUUECKHX psifiaX U 27 2 1 1 25 25
MKD3. OcHoBHble ypaBHeHus. DyHKIMM HanpskeHni. CocpefjoTOueHHas CU/a, TIPUIOKeHHast
K rpaHHLie nonyr-aockoctd, MKD. OCHOBHbIe ypaBHEHHs B LAIMHAPHYECKHX U C(hepruecKux
cucremax koopauHar. Cusa, IpU/IOKeHHas K rpaHuLie nojybeckoHeuyHoro Tesa (3ajaya
Byccunecka). TpexmepHasi 3agaua Teopuu ynpyroctu. Pemrenne MKO.
Bcero 3a 5 cemecTp 108 8 4 4 100 100
Bcero no agucuun/inHe 108 8 4 4 100 100
3.2. AyAMTOPHBIM NPAKTHKYM
No Homep u Oo0nemMm,
n/n HAWMMEHOBdAHHE pa3je/id Tema MPAKTUYECKOIr'o 3dHATUA ayj.
AUCITUIT/THHBI qacoB

Pazpen 1. Beegenue.
Teopusi HarpsUKeHWH.
Teopus medopmariyid.

ITpeo6pa3oBaHue TeH30pa Hanps>keHWH. Onpe/esieHNe TaBHBIX
TJIONIA/[0K Y TVIaBHBIX HATIPSDKEHWH, HAauOOBIINX KacaTelbHbIX
HarpspkeHuil. JIvHeliHble U YI7I0BBIe JedopMariyy.
ITpeobpa3oBanue TeH3opa Aedopmanyii. OnpeesieHre raBHbIX
nedopmarii, 00beMHOM fedopMalivii. 3aBUCUMOCTH MEXTY
JedopMalvisiMu U iepeMeltieHrsME (ypaBHeHUs1 Kotn). YesioBus
Hepa3pbIBHOCTH Jieopmariuii (ypaBHeHus1 CeH - BeHaHa).
BrimoniHenue, odopmierue u 3amura /13.

Pazgen 2. ®dusnueckue
ypaBHEHUS] MeXaHUKHU
nedopMrpyemoro
TBepZOro Tena.
ITocTaHoBKa 3aziaun
TeopUu yIpyrocTy u
MyTH ee pellieHusl.

PerieHvie MpOYHOCTHBIX M XKeCTKOCTHBIX 3aau MITT. Perienue
rtocko# 3agaur M/ TT ¢ momortbio GyHKIMY HaMpsHKeHHM.
BeinonHenue, odopmiienre u 3amuTa [13.

Pazgen 3. Obmume
TEeOpPEeMBI TEOPUHU
YIPYTOCTH U
BapHalLMOHHbIE
(hopMy/TUPOBKM 3afiau

M/TT. [TpubnvkeHHbIE

AHanuTrYeckoe orpeziesieHle TiepeMelleH!id 1 HalpspKeHWi B
cTepkHeBbIX cucTemax. I1nockoe HC. Pemenne MKDO.
BrimonHenue, opopmiaeHye otyeta U 3atura 13
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BapHalLlOHHbIE METO/bI
petenus 3agau MITT.

Pasgen 4. TTnockas
3agaua M/ITT B
MPsIMOYTOJILHOU crCTeMe
KoopJuHar. JIBymepHas

[TpubmkeHHOe peleHye TI0CKoH 3agaun M/ITT. Omnpesenienue
HarpspKeHU 1 riepeMelLeHi B TOJICTOCTeHHOW TpyOe mpu

4  |3apmayua MITT B nefiCTBUY aB/ieHUsI U COCPeIOTOUeHHOM cuiibl. YrcneHHoe 1
TMOJISIPHBIX KOOpJMHATax. |pelleHue TpexmepHoit 3afaur M/TT. BrinosnHeHue, odopmiieHue
OcecruMMeTpUYHas U oTyeTa U 3awura 13
TpexMepHasi 3aZ,auu
MATT.

Bcero 3a 5 cemecTp 4
3.3. CamocrosTenbHas pabdora crygenrta (CPC)
No Homep 1 HaumeHOBaHMe pa3jiesa Oomem,
Copep)xaHue yueGHOro 3alaHus
n/n AUCLIUIIMHBI 4acoB
Pa3pen 1. BBegenue. Teopus HarpspKeHUH. VI3yueHHe ety CMOTPEHHBIX MPOrpaMMOi

1 o IU[AKTUUEeCKUX eJUHUL] 10 KOHCTIeKTaM 25

Teopus gedopmariuii. . o
JIEKLIMY ¥ peKOMeH/lyeMOM JiuTeparype
Paznen 2. dusuueckue ypaBHeHUs1 MeXxaHUKK  |VI3yueHUe MpelyCMOTPEHHbBIX POrpamMMOoi

2 |nedopmupyemMoro TBepzoro tesna. [locTaHOBKA |UAAKTHUUeCKUX eUHUI] 10 KOHCIIeKTaM 25
3a/]laul TeOPUM YTIPYTOCTH U TIYTH ee pellieHUsl. [eKLUi 1 peKoMeHlyeMoii JiuTepaType
Pazgen 3. O61ue TeoOpeMbl TEOPUM YTIPYTOCTH Mayuenie IDE/IyCMOTPEHHBIX TIDOTPAMMOH
Y BapualoHHble popMyarpoBkM 3agau M/TT.

3 IUAKTUUECKUX eJUHULL 0 KOHCTIeKTaM 25
[MTpubmkeHHbIE BapUALIMOHHBIE METO/[bI HeKLII 1 DEKOMEHIVEMOM THTEDaTVDe
petuenust 3agau M/TT. < P Ay patyp
Pasnen 4. HnochasI 3apaya MZITT Beimonnenue, odopmienue v 3amura JIP.
MPAMOYTO/ILHOM CUCTEME KOOPAMHAT. N3yueHue nipelyCMOTPEeHHBIX MPOrpaMMOit

4  |OBymepHas 3azauya MITT B nosisspHbIX Y peay P porp 25

IUJAKTUUeCKUX eUHUIL] 10 KOHCTIeKTaM
kKoopauHarax. OcecuMMeTpUYHas U eI 1 DEKOMEHIVEMOH THTEDaTVDe
TpexMepHas 3agaud M/ITT. 1 P Ay patype.
Bcero 3a 5 cemectp 100
4. ®OPMbI KOHTPOJISA OCBOEHUA ANCIIAITI/IMHBI
CEMECTP HEJE/IN CEMECTPA
1 2 3 |45 6 7 89/10|11 12 13 |14/15/16 17
3, | Bormp. 13, Borip. 3ks3, BII3, Otu. | Bomp. Bonp. Jk3,
5 BII3 | 3k3 AP Tect AP o I13 IK3 AP Ortu. no 13
YcnoBHble 00603HAUEHUS:

¢ TP — nuiarHocTHYecKas pabora;

e 13 — njomMalliHee 3alaHUE;

e BII3 - Bonpocsl/3aganus o temam [13;

e Bomnp. 3K3 — BONPOCHI K 3K3aMEHY;

e TecT — TecT;

e Oru. no 13 — oTyer o NpakTUYeCKOMY 3aJjaHHIO.

TeKkyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/EHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE NHTEPBAJIbI B
cnenyromumx dhopMax:

JIMarHOCTUYeCKasi pabora;
JlOMalllHee 3a/laHue;
BOIPOCHKI/3a/jaHud 1o temam [13;
BOIIPOCHI K 3K3aMeHY;

TeCT;

OTYeT 10 IIPaKTU4eCKOMY 3a/laHUIo.

HpOME)KYTO‘lHaH dTTecTalusa rMpoBOAUTCA B d)opMax:

¢ S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. A. Cannukos. . ConporuBienue marepuasioB. CI16.BT'TY "BOEHMEX" um. []. ®. YctuHoBa, 2021,
1. pec.

2. B. A. Cannukos. . Conporusnenue matepuanor. CI16.5I'TY "BOEHMEX" um. [I. ®. ¥YctuHoBa, 2021,
42 3K3.

3. B. U. ®eopockwes. . CornpoTuBieHne MateprasnoB. M.: M3g-so MI'TY um. H. 3. baymana, 2018, 28 3ks.

4. E. T. Makapos. . Conpotusnienuie Marepuasios. CI16.BT'TY "BOEHMEX" um. [I. ®. Yctunoga, 2020,
192 k3.

5.2. JlorionHUTeIbHAs IUTepaTypa Mo AUCLUIIIMHE:
He TpeOyeTcsi.
5.3. Ilepuoguueckue U3gaHus:
1. edopmariiuis u paspyllieHre MaTepyUasoB.

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

1. https://urait.ru/bcode/472364 — CorpoTrBIeHHe MaTepHasioB C UCM0/Ib30BaHHEM BEIYUCIATETBHbBIX
KoMIIeKCOB — OOpa3oBaresibHas miardopma «HOpaiit». st By30B U CCY30B..

CoBpeMeHHbIe TPOQecCHOHaNBHBIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaujnoHansHas 3sekTpoHHast oubmioreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3nekTpoHHast 6ubnmioreka «KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - TTonmHoTekcTOBast 31eKTpoHHast bubMoTeka Poccutickoro doHia
(byH/IaMeHTalbHBIX UCC/Ie/IOBAHUH.

WHdopmaliioHHbIe cripaBOYHbIE CHCTEMBI:

1. Texakcnept — MH$OpPMaLMOHHBIN TIOPTa/ TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAApTHI
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - b1 TOCTog
cobcteenHoM redepaui BI'TY "BOEHMEX" um. /1. ®. YCTHHOBa;

3. http://www.consultant.ru/- KoncynsranTtIIntoc- nH(OpMaIioHHBIH ITOpTas ITPaBOBOM MH(OPMAL[UH.

5.5. IIporpaMMHOe 0becrieueHue:

. Ansys;

. Mathcad 15;

. Ansys Multiphysics 2019 Teaching Advanced;

. Mathcad Education - University Edition Term;

. Ansys Multiphysics 2017 Teaching Advanced;

. Microsoft Windows;

. [Tporpamma uH(OpPMaIMOHHOH MOAIEPKKHU PoCCHiicKuX 6ubmotek KoHcynsTanTILioc;
. Microsoft Office.

OO UT A WN -

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMogelicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT 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. lHTepakTHBHAas1 JOCKa;

2. Ansys Multiphysics 2019 Teaching Advanced;

3. Mathcad Education - University Edition Term;

4. Ansys Multiphysics 2017 Teaching Advanced;

5. Microsoft Windows;

6. [Tporpamma nHG$OpPMaLMOHHOM TIOAJEP>KKA poccuiickux 6ubmuorek Koncynerantllmoc;
7. Microsoft Office.

6.3. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAILlEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIL|eHHbIe KOMITbIOTEpaMH C JOCTYIIOM B VIHTepHET, rpeiHa3HaueHHbIe
[I71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPAOI'O TEJIA

AnHoTanusa paboueii nporpaMMsl

Ouctuminia MEXAHUKA JE®@OPMUPYEMOI'O TBEPAOI'O TEJIA sBnsieTCs AUCLUILIAHOU
o0sA3aTrelbHONM 4YacTH 0/10ka 1 mporpamMmbl MOJATOTOBKM M0 HarpaeieHuto 15.03.01 MawuHocmpoeHue.
HOucrurnuivHa peanusyercs Ha (akynbreTe E Opyskue u cucteMmbl Boopykenuss BI'TY "BOEHMEX" um. [1.®.
Ycrunora kadenpoit E7 MEXAHUKA JESGOPMUPYEMOI'O TBEPIOI'O TEJIA.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-1 criocobeH MPUMEHSITh eCTeCTBeHHOHAyUHble W OOIIerH)KeHepPHbIe 3HAHWSI, METO/bI MaTeMaTH4eCKOTo
aHasi3a ¥ MO/IeTMPOBaHUs B MpodeCCHOHATbHON e TeTbHOCTH.

Copep>kaHue JUCIUIUIMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C TIOCTAHOBKOM U pellieHHeM ITPOYHO CTHBIX
3aJja4 MeXaHUKU MPH YIIPYyTroM TOBeIeHUH MaTepHasioB.

[TporpamMmMoii AUCLUTIIMHBI TIPeyCMOTPEHBI C/leiyIoliie BUABI KOHTPOJIS:

Tekymuii KOHTPOJ/Ib YCIIeBaeMOCTH CTYEHTOB ITPOBOJUTCS B [VICKPETHBIE BpeMeHHbIe NHTepPBaJIbl B
crenyrommx popMax:
e UArHOCTUYeCKas pabora;
e JOMalllHee 3aflaHUeE,;
e BOIpOCkI/3ajjaHus 1o TeMam [13;
e BOMPOCHI K 3K3aMeHY;
e TecCT;
e OTUeT I10 MMPAKTUYeCKOMY 3aZIaHHIO.

IIpomMesKyTouHasi arTecTanus IIPOBOAXTCS B popMax:
e 9K3aMeH.

OO01jas TPyI0EMKOCTh OCBOEHHSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMoM AWCIUITHHBI

MpeAlyCMOTPeHbI JIeKIIMOHHBIE 3aHATUsA (4 4.), mpakThdeckue 3aHsATvs (4 4.), camocrosTenbHas pabora
crygerra (100 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPJOI'O TEJIA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBigeT 108 4., u3 HUX 8 4. ayAUTOPHBIX 3aHATHH, U 100 u.,
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.

TpyRoeMKOCTB,
HaumeHnoBaHue padoTbl Pexomenjyemas 1ureparypa uac

Pazpen 1. Beepenue. Teopusi Hanpsbkenuid. Teopusi aedopmanymii.

B. . ®eopocreB. . ConpoTrB/ieHre
Marepuanos: M.: M3g-so MI'TY um.
H. 3. Baymana, 2018 (8)

E. I'. Makapos. . ConpoTuBieHue
W3yuyenne npesyCMOTpeHHBIX IPOrPaMMOM marepuanos: CI16.BT'TY
IUAKTUUEeCKUX eUHUL] T10 KOHCIIeKTaM JIeKLUH U "BOEHMEX" um. 1. ®. YcTHHOBa, 25
peKoMeHAyeMOU uTepaType 2020 (1,3,4,5,9,20)

B. A. Cannukos. . ConpoTusieHve
Marepuasios: CIT6. BT TY
"BOEHMEX" um. [1. ®. YCTHUHOBa,
2021 (3-4)

Wroro no pa3geny 1 25
Pazpen 2. ®u3nyeckue ypaBHeHHs1 MeXaHHKH Jedopmupyemoro TBepaoro Teia. [TocraHoBKa 3agaun
TeopHH yIPYroCTH U NyTH ee pelieHusl.
E. I. Makapos. . ConpotusieHve
Marepuasios: CIT6. BT TY

M3yueHue mpenyCcMOTPeHHBIX [TPOrpaMMON "BOEHMEX" mm. [I. ®. Ycrurosa,

AMZIAKTHYECKNX eHHUL| 110 KOHCIIEKTaM JIeKLiH 1 B. A. CaHHUKOB. . CONPOTHRICHHE
PEKOMEHAYEMOM Tepatype marepuanos: CI16.BT'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2021 (3)
Wrtoro no pasgeny 2 25
Pazpen 3. O0mue TeopeMbl TEOPHH YIIPYroCTH U BapuanyoHHblie ¢popmymmpoBky 3agau MITT.
IIpubamxeHHbIe BapualHOHHbIE METOABI peleHus 3agay MATT.
E. I. Makapos. . ConpoTusieHve
Marepuasios: CII6. BT TY

M3yueHue mpe1yCMOTPEHHBIX [TPOrPaMMOIi "BOEHMEX" um. 1. ®. YcruHoBa,
y PEAYCMOTP porp 2020 (21,22)

JMAAKTMUECKHX eMHHL 10 KOHCITeKTaM NeKIUi 1 B. A. CaHHHKOB. . CONPOTHB/IEHHE

PEKOMEH/AYEMOH TEpaTyPE Marepuasios: CIT6. BT TY

"BOEHMEX" um. [1. ®. YcTuHOBa,
2021 (4-5)

Wrtoro no pa3geny 3 25

Pazgen 4. ITnnockasn 3agaua M/ITT B npsiMoyro/ibHOM cucTemMe KoopAuHAT. [IBymepHas 3agada MITT B
NOJIIPHBIX KoopguHarax. OcecuMMeTpu4YHas U TpexMepHas 3agauu M/ITT.

25

25

Brimonnenue, opopmienue u 3aiuta JIP. M3yuenuve E. I Makapos. . ConpoTyrB/ieHre 25
NpeJyCMOTPEeHHBIX IPOrpaMMON AHJaKTHUe CKUX marepuanos: CI16.BT'TY

eIVHULI TI0 KOHCTIeKTaM JIeKLIUM U peKOMeHlyeMo "BOEHMEX" um. 1. ®. YcTHHOBa,
JiiTeparype. 2020 (9,21,22,23)
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B. A. Cannukos. . ConporysiieHne
marepuanos: CII6.BT'TY
"BOEHMEX" um. [I. ®. YcTHHOBa,
2021 (2-4)

Urtoro no pasgeny 4

25

12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
MEXAHUKA JE®OPMUPYEMOI'O TBEPJOI'O TEJIA

®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

e BOIpPOCHI/3afiaHus 1o Temam [13;
e /IOMalllHee 3a/laHue;

*  BOIIPOCHI K IK3aMEHY;

e TECT;
¢ OTYET MO MPAKTUUECKOMY 33/IaHHIO;
e DJK3aMeH.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMNPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

Bomnpocsi/3aganus no temam I13
Bomnpocs 1 3aganust o temam I13 13 koTopeix popmupyercsi YMK orjeHUBaIOTCST COBOKYITHOCTBIO
TIPaBWIbHBIX OTBETOB MPU OYHOM OMpoce WK ¢ ucrnonb3oBanueM SVIOC Moodle.

JlomaiHee 3a/janne
JomaliHue npaktuyeckye 3afaHus rpezcrasieHsl B YMK quciurivHebL.

Bompocsl K 3K3aMeHy
Borpocsr k 9k3ameHy pa3merrjatrotcs B OMIOC Moodle, mi6o BoiknageiBatotes B YMK. OrjeHuBarorcst
COBOKYTHOCTBIO TIPaBU/IBHBIX OTBETOB TIPM OYHOM OTpoce Wi ¢ ucnonb3oBanuem SMOC Moodle.

Tect

Tectossie Boripock (10 10) npuBogsTces B DMIOC Moodle, a Takxke cogepxarcsi B YMK. OneHuBaroTcst
COBOKYITHOCTBIO TIPAaBU/IbHBIX OTBETOB B aBTOMAaTUYeCKOM PeXXMMe. Y Uallluiicsi UMeeT NpaBo Ha
KODPEKTUPOBKY OLIEHKH OUYHO.

OTuer N0 NPAaKTHYECKOMY 3aJaHUI0

OTuer 1o foMaliHeMy (TIpaKTU4YeCcKOMY) 3a/JaHHIO TIpe/iCTaB/IsIeTCs B IiedyaTHOM Bujie B (hopmare,
MpeAyCMOTPEHHOM [ijisi KypCOBO# paboTel. OLieHHMBaeTCs MOJHOTA M KaueCTBO 0(OpPMIIeHHs 0TYeTa,
COOTBETCTBHE 3a/IaHUIO, ZI0CTOBEPHOCTE MOyUYeHHBIX Pe3y/IbTaToB, CIOCOOHOCTh UX OOBSICHUTB.

JK3amMeH

OO0yuaroluiics UMeeT MPaBo Ha MoyyeHHe MUHUMAILHOM MMOJIOKUTETLHOM OLIEHKU MPU YCIOBUU
YCIIEITHOTO MPOXOXK/AE€HUS TeKYIIET0 KOHTPOJISI yCIIEBaeMOCTH B (hOPMe AMAarHOCTHUUECKOU PaboThI B
COOTBeTCTBUM C TpadMKOM pa3zena 4.
O1eHKY «OTJIMYHO» TI0JTy4YaeT CTY/IEHT, TOKa3aBIHii, XOPOIIIKe UK OTIMYHbIE 3HAHHUS BO BpeMs yueObl B
CceMecTpe U MOKa3aBIlMi Ha 9K3aMeHe TyOoKre 3HaHUsI TT0 0CHOBHBIM pasfiesiaM Kypca | BiiaJieHHe MeTo/JaMy
pelieHus 3a/jau cpefiHel CIOKHOCTH. OTeHKY «XOpOILO» TIO/TyYaeT CTYeHT, TOKa3aBIlInii, XOPOIIre UIH
OT/IMUHbBIE 3HAHUS BO BPeMs1 yUueObl B TeUEHHEe CeMeCTpa 1 MOKa3aBIIMi Ha 9K3aMeHe IyOoKHe 3HaHUS 110
OCHOBHBIM pa3jiesiaM Kypca U BjiaZieHre MeTo/laMU pellieHust 3/ieMeHTapHbIX 3ajau. O1eHKy
«Y[OBJIETBOPUTETHHO» TIO/y4YaeT CTYAEHT, TIPU YCJIOBUH YCITEIITHOTO TIPOX0KAEeHUsT TeKYIIlero KOHTPOJIs
yCIIeBaeMOCTH B (hOpPMe ZIMarHOCTHUECKOM PabOoThl B COOTBETCTBUHM C TpadukoM pasgena 4.O1eHKyY
«HEeYIOB/IETBOPUTE/ILHO» T0JIydaeT CTY[EeHT, I0Ka3aBIIUi HeZJl0CTaTOYHbIM YPOBEHb 3HAHUM U YMEHU! [pU
peIlleHUH 3a/lau B paMKax yueOHOro Matepuana. I1py oTBeTax Ha JIOTO/THUTE/TbHbIE BOMTPOCHI IOMTYCTH/T MHOTO
HeBepHbIX OTBETOB.
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Bonpocsl/
3a/laHus TI0
Pazpgen 1. Beegenne. Teopus TeMam 113,
3 5 |nanpspkenuii. Teopus 27 2 1 1 25 25 HomariHee
Aedopmanuid. 3a/laHKe,
Bompoce! k
3K3aMeHy
Tecr,
Pazpgen 2. ®usnueckue ypaBHeHUs Borpocsi/
3aJlaHus 110
MexaHMKH AedopMupyeMoro Tenam T3
3 5 |rBeppgoro Tesa. [TocraHoBKa 27 2 1 1 25 25 ’
3ajauM TeOpHHU yIIPyrocTH U MyTH Homarikee
3a/laHue,
ee pelleHus.
Bompoce K
5K3aMeHy
Paspen 3. O61ue TeopeMbl TeOpUH Bonpocel/
3a/jaHus 110
YIPYrocTH U BapUaljMOHHbIEe Tevam T13
3 5 |popmymmpoBku 3agau MIATT. 27 2 1 1 25 25 Oruer no,
IIpu6nmxeHHbIe BapHalHOHHbIE
TpaKTHU4eCKOMY
MeTo/bI pernenus 3agau M/ITT.
33/JaHUI0
Ortuet 1o
Paspen 4. Ilnockas 3agaua MATT [IpaKTU4eCKOMY
B NIPAMOYT0/IbHOU cUCTeMe 3a/laHuIO,
3 g |KOOpJMHAT. JBymMepHas 3a/jada 27 ’ 1 1 75 75 Boripocsl/
MATT B no/IApHBIX KOOPJUHATAX. 3a/laHus 110
OcecumMmMeTpUYHasA U TPexMepHasi Temam [13,
3agaun MITT. Bormpocs! K
9K3aMeHy
Bcero 3a 5 cemecTp 108 | 8 4 4 100 100
Bcero no agucuunInHe 108 | 8 4 4 100 100
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OIIK-1

Kputepuu oneHuBaHus

Ne 1

Ne 2

Ne 6

Bonpocbl omKpbimozo muna:
JKEcTKOCTBIO Tesa WM KOHCTPYKLMHU SIBJISIETCS KX CIIOCOOHOCTD

1. coxpaHsTh MepBoHaya/ibHble Pa3Mephl IPU HarpyKeHn!
2. COTIPOTHBIIATHCS /IeMCTBUIO BHEITHUX HArpy30K 0e3 pa3pyrieHus
3. yCTpaHsATh JjeopMallvo TI0C/Ie CHATUSL Harpy3Ku

4. COTpOTHUB/IATLCS 00pa3oBaHui0 AedopMaLii
T'uroTe3a 06 yrpyrocTy Matepyasia MpearosaraeT, 4To

1. jedopmaliyii He MCUE3aAIOT MTOJTHOCTHIO TIOC/IE CHATHUS Harpy3KH
2. nechopmMary TIOJTHOCTHIO UCUE3at0T M0C/Ie CHATHUS Harpy3Ky
3. JedopMaruy MaJjbl 110 CPaBHEHHIO C pa3MepamH Tejia

4. nedopmaliii He 3aBUCST OT TOPs/KA ITPUIOKEHHUsT Harpy30K
[TpuHIMIT He3aBUCUMOCTH JIeHCTBUS CUJI TIPE/ITIo/IaraeT, YTo

1. peakK1uu OII0p He 3dBHUCAT OT MaTepHradjia 3/IEMEHTAa KOHCTDYKLIUH

2. BHYTPE€HHHME CHUJIbI B 3JIeMEeHTe KOHCTPYKLHMU He 3aBUCAT OT I10C/Ie0BaTe/IbHOCTH
TIPUIOXKEHHWS BHEIITHHUX HAT'PDY30K

3. B MecTax NPU/I0KeHHNs BHEIIIHUX Harpy30K BHYTPEHHHUE CUJIbI B 3/leMeHTe
KOHCTPYKLIMM U3MEHSIOTCSI CKauKooOpa3HO

4. TI7I0CKYe TIoTiepeuHble ceueHusi 37ieMeHTa KOHCTPYKLMH (CTep>KHsI) OCTaroTCs T10ce
Iedopmalyu MIOCKUMU U TIepIieHJUKY/ISPHBIMU ero 0CH

Mogenu MaTeprasa B pacyeTax Ha IIpOYHOCTb JleTa/u (3/1e-

MeHTa KOHCTPYKL[UU) TIPUHSATO CUUTATh ...............

1. -CIINIOIIHBIMY, OZIHOPOAHBIMH, U30TPONHBIMU 1 IMHEHHO-YIIPYTUMU
2. -TIPOYHLIMU 1 yTIPYTUMH

3. -XpYIIKUMH U UAeabHO yIIPYTUMU

4. -MIaCTUYHBIMU U H30TPOIMTHBIMHA

Kakas 13 Hiwkernepeunc/ieHHbIX BeJIMUKH UCTI0/Ib3yeTCs [IPU HaXOXKeHUH U3MeHeHUsT
JUTAHBI CTEPXKHS?

1. -KoaddurmeHT 06beMHOTO pacIiupeHust
2. -Mogyne FOHra
3. -Koaddurment ITyaccona

4. -Mopynb cBUra
IMopn sxBHBa/IeHTHBIM (TIPHUBEJEHHBIM) HaMpsDKeHUeM TPU CJI0KHOM HarpsyKeHHOM
COCTOSIHWY CJlelyeT TIOHUMaThb...

1_ mipezies1 MpOYHOCTH TIPY PACTSHKEHUM WM CKAaTHU B MOMEHT pa3pyIIeHust
2_ TipefieJ1 TeKyuecTu

3_ HarnpsbKeHHe, IIPH KOTOPOM MPOMCXOAM paspylleHre obpasia

15



4_ HaripsbkeHHe, KOTOpOe C/e/lyeT CO37laTh B PaCTSHYTOM (CkaToM) oOpastie, 4ToObI ero
MIPOYHOCTH Obl/Ia OZIMHAKOBOH C IIPOYHOCTHIO 00pasija, HaXOASIerocs B YC/IOBUSIX
CJI0YKHOTO HarpsyKeHHOTO COCTOSTHUSI B MOMEHT Pa3pyLLIeHHsI

Ne 7 3akoH I'yka mozipa3yMeBaeT CBSI3b MEX/[y HalpsDKeHUSIMU U Zie)OpMalUsiMU
1) muHelHY0
2) KBaJIpaTUYHYIO
3) 3KCMOHEeHLUaTbHY10

4) norapudMHUUeCKyIo
Ne 8 Kosdduiment [MyaccoHa oTpa’kaeT OTHOIlIeHHe

1. HOpMaJILHOTO HAIPSKEHVSI K BHYTPEHHEH cujie
2. TIoriepevHo mJedopmaliuy K pofoapHoN AedopMariuu
3. IpoJONBHOM JleopMaliiy K HOPMaTbHOMY HaIlpsDKEHHEO

4. ipozonibHOM AedopMarvy K TorepeuHoit qedhopmanyn
Ne 9 Kaxkue dhusnueckue sBIeHUs, ONMUCHIBAIOTCA U depeHIanbHbIM YPaBHEHUEM BU/IA

. 1 o°®
Ve

@ -uckomast QyHKLWSA, t -BpeMs,

= f(?‘,f):

I -CHCTeMa KOOpJWHAT
1. TerunoripoBoAHOCTE, fUddy3us
2. Crarnueckre pe)kKMbl B Pa3/IMUHbBIX SIBJIEHUSX U CUCTEMaxX

3. BostHOBBIEe SIB/IeHUS, BOJTHBI, TEUEHHE YKUJKOCTH, KO/Ie0aHUsI TBep/IbIX TeJl,
3aTyxarolyie BOJIHbI

4. Yripyrue KosebaHus cpefi U cucteM 3-BoTHOBBIe SIBJIEHUS, BOJIHBI, TEUEHHE
JKUJIKOCTHU, KOJIe0aHMsT TBEPABIX TeJl, 3aTyXaloI[He BOTHEI

Ne 10 BHyTpeHHsis TOTeHL[Ma/IbHAasl SHEPTHs TIPH YTIPYTO-TUIaCTHYeCKOM [1e()OPMUPOBaHUN
CKJ/1a/bIBAeTCS U3 SHEPIUH. . ...

1. usmeHenust o6bemMa u GopMbI
2. TIOTeHI[AAILHON 1 AUCCUTIATUBHOMN
3. KUHeTUYeCKOU U AUCCUTIAaTUBHOU

4. HUUEro U3 Mepevrc/IeHHOT0 BhIIIE U3MeHeHUs 00beMa U (OPMbI
Bonpocsbl 3akpbimozo muna:
Ne 1 ITpOUHOCTBIO TEJ/Ia 3TO CIIOCOOHOCTH Tejla WU KOHCTPYKLIMU

AEﬁCTBHm BHEIIHUX HAT'DY30K 6e3 pa3pylieHns COIPpOTUBIATHCA

Ne 2 CocrapJisitolijasi BeKTopa MOTHOTO HarpshKeHUs], 1eHCTBYIOLLEro B UCC/IeAyeMOM
CeueHuu Teja, orpefessiemMas MpoeKLed Ha HOpMaJib K TVIOCKOCTU 3TOTO CEeUeHHs,
Ha3bIBaeTcs HarpsbKeHHeM HOPMaJlbHbIM
Ne 3 st XpynKrx MaTepuasioB XapakTepHO Ha/lhuue Tpejesia
Ne 4 CoorHolieHust Koy cBsI3bIBalOT
U
Ne 5 [JanHoe ypaBHeHMe MaTeMaTHueCKor (hH3UKHU TPUHAZJIEKUT K TUTTY
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

, 1 80
V- —
¢ or

@-nckomasi pyHKLusI, t -BpeMsi, I' -CUCTeMa KOOpAUHAT

V30/1MHMY OTHOLLIEHUS] M/M Ha /1e()OPMHUPOBAHHOM 3/IeMeHTe TIOKa3bIBalOT
JedopmaLiyo KOHCTPYKLIUN?

oy CTIMOCTB MCIIO/Tb30BaHUsl PYHKIY B METO/le KOHEUHBIX 3/IeMEHTOB

= f(?‘,f):

obecrieunBaeTcst GyHKLMY ¥ e€ TPOM3BOAHBIX, TPeOyeMbIX s
pelLieHus 3a/jaun
YpaBHeHUsI MaTeMaTUuUeCKOW (PM3UKH OTMUCHIBAIOT SIBJIEHUS], IPOUCXOJ AL

B TEXHUUECKUX KOHCTPYKLIMAX?
Ornpefiensitole ypaBHeHUs

[a Ci Gz G3 Ca G Cellw
Oy |Co Con Co €y G Gy |By
o G G G &
@, Cu Cip Ci Cu Ci Cuf ey

' : i Ty Cog [ |8
W) |G Ciz Cia Gy Cas Cos |84

cofieprkaT KOHCTAHTHI CBsi3U fiechopMariyiii C repeMeleHHusIMU
(06061IeHHBIH 3aK0H T'yKa)
YpaBHeHUs CTaTUKH METO/Ia KOHEUHBIX 3/IeMEHTOB

[K]{A}={P}

BK/IOUaeT Marpully [K] koadduienToB , {P} — BeKTOp y3/I0BbIX Harpy30K
(cum),

{A}

-BEKTOp TiepeMelijeHu
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