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)
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

JUHAMUKA MAIIINH
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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)

15.03.02 TexHo/IorMYecKue MalIMHBI M 000py/[0BaHHE
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa E7 MEXAHUKA JE®@OPMUPYEMOI'O TBEPJOI'O TEJIA
bpriTkoB EBrenuii BiaguMupoBuy, cTapiiivii perojiaBaresib

[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

E7 MEXAHUKA TE®©OPMUPYEMOI'O TBEPAOI'O TEJIA

3aBepaytoimii Kadenpoii CanaukoB B.A., A.T.H., ipod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
JUMHAMUNWKA MANIVH

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

TICK-2.3 — crocobHOCTh UCII0/B30BaTh METO/bI, METOJUKHA W 000pYJOBaHWe [I7isi WUCTIBITAaHUM W3[e/Inui
(npoAyKLMY) Ha TPOYHOCTh U YCTOMUYMBOCTH K MeXaHWYeCKUM, KIUMaTUUeCKUM BO3[eHCTBUSAM U
3KCTpeMasIbHbIM YCIOBUSM KCILTyaTaljuu

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-2.3
3HAHUA:
B/aJieeT MeTo/laMi CTaHZAPTHBIX UCTILITAHWH 110 OTIpefe/ieHUI0 (PU3NKO-MeXaHuueCKUX
CBOMCTB M T€XHOJIOTMUeCKUX IT0Ka3aTesiell UCTI0/Ib3yeMbIX MaTepruasioB U TOTOBBIX U3/e/Hii;;
YMeHUs:
yMeHHe KOHTPOMPOBATh COOJTIO/IeHN e TeXHOIOTUYECKON TUCIIUTUTUHBI TTPY U3TOTOBIEHUN W3[Ie/THI;;
HaBbIKU:
criocobeH obecrieuynBaTh TEXHOIOTUYHOCTD U3ZeMUi U ONITUMAIbHOCTE MPOLIECCOB UX U3TOTOB/IEHUSI.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Huctynmna JUHAMMKA MAIIWH siBasieTcst AUCHWTIMHON YacTH, (OpMUpPYeMOi
y4acCTHMKaMH 00pa3oBaTe/IbHBIX OTHOIIEHHH 0/10Ka 1, MporpaMMel MOATOTOBKY 110 HarpaB/ienuto 15.03.02
TexHon02uueckue mawuHbl U 060pydosaHue.

CogepkaHue QUCLUILIMHBI SB/SeTCA Jornyeckum npogospkenueM guctvryivie: HAUEPTATEJIBHAS
TFEOMETPUSA, TEOPETUYECKASI MEXAHUKA, COITPOTUB/IEHUE MATEPHWAJIOB, TEOPUS
MEXAHU3MOB 1 MAIINH, TEXHO/JIOTUMYECKHUE ITPOINECCHI B MAIIIMHOCTPOEHNN,
MEXAHUWKA KOMIIO3UTOB.

CopepkaHWe [UCLMIUVIMHBL ~ SIBSIETCS  OCHOBOM At ocBoeHust guciumuiiH: OCHOBBI
WH)XEHEPHBIX PEIIEHWI, TIPOTPAMMUWPOBAHUE CTAHKOB C UITY, HAJEXXHOCTH U
JUATHOCTHUKA TEXHOJ/JIOI'MYECKUX CHUCTEM, YITPABJIEHUE ITPOEKTAMU,
KOMIIBFOTEPHOE ITPOEKTUPOBAHUE MAIIMHOCTPOUTE/IBHBIX W3AEIUNA U
TEXHOJ/IO'MYECKUX ITPOLECCOB.

HpegBapHTeanble KOMIIeTeHLIUH, CCI)OPMI/IPOB&HHBIE y 06yqa}0Luerocsl A0 HauadJ/ila n3yueHud AUCLHUTIIMHBI:

¢ OIIK-1 — crnocobeH NMPUMEHSITh eCTeCTBEHHOHAYUYHbIe U O0ITIeH)KeHEePHbIE 3HAHMSI, METO/[bI
MaTeMaTU4YeCKOT0 aHa/i3a U MOJZIe/TMPOBaHus B MPodeCcCHOHAMBHON /1esiTe/TbHOCTH

¢ OIIK-10 — CnocobeH KOHTPOMPOBAaTh U 00eCTIeYNBATh MPOU3BO/ICTBEHHYIO U SKOJIOTUUECKYHO
Ge3omacHOCThL Ha pabounx MecTax

e OIIK-12 — Criocoben obecrieunBaTh MOBLIIIEHHE HAZE)KHOCTH TEXHOJIOTMUYeCKUX MAIUH U
000pyZOBaHMUS Ha CTAAUSAX TIPOEKTUPOBAHUS, U3TOTOBIEHUS U SKCTITyaTal[uk

¢ OIIK-13 — CriocobeH MpUMeHATh CTaH/[apTHLIE METO/IbI pacyeTa MpU MPOEKTUPOBAHKH JleTaslel U
y3/I0B TEXHOJIOTMUECKUX MallliH U 000PyA0BaHUS

¢ OIIK-9 — CriocobeH BHe/IPITh U 0CBaWBaTh HOBOE TEXHOJIOTHUECKOe 000pyAoBaHMe

e TICK-2.1 — crioco0eH MCMOMb30BaTh METO/IbI CTaHAAPTHBIX M CTIEIMAIbHBIX UCTIBITaHUH T10
oripe/ie/ieHNI0 (PU3MKO-MeXaHWyeCKUX CBOWMCTB U TEXHOJOTMUeCKHX MoKa3aresield MaTepruasaoB U FOTOBbIX
MaIllMHOCTPOUTEIbHBIX U3/eNi, POrpeCcCUBHBIe METO/bl IKCILTyaTaLiu U3enui



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

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

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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4 7 Paspen 1. Beegienue. Bri6op pacueTHOl CXeMbl IPH AUHAMHYECKOM aHa/i3e 17 9 2 5 2 8 15
obbekTa WCCIef0BaHMs.
4 7 Paspen 2. KoneGanus 1 6a/1aHCHPOBKA POTOPHBIX MAaIUMH. VICTOUHUKH 21 9 > 5 P 12 15
BUOpALK POTOPHBIX MALIVH.
4 7 Paszpen 3. OcobeHHOCTH Ko/1eGaHMii POTSDKeHHbIX ceTei. Bubparyu 17 9 > 5 > 8 15
Tpy6OIpPOBOJOB.
4 7 Pa3zpaen 4. KoneGanusi HeIMHeHHBIX cMCTeM. Pas3nuHbie BU/bI HeTMHeHHOCTel B 26 1 3 5 3 15 15
AHWHaMHA4YeCKHX CUCTeMax.
4 7 Pazaen 5. ﬂl/lHaMl/lquKHE MOJe/IM Pa3/IMYHbIX TEXHHYECKHX CHCTeM. 24 1 3 5 3 13 10
Konebanusi 1 BUOpALMU Pa3IMUHBIX CUCTEM.
4 7 Pamen 6. OcHOBBI TeopuHa BHﬁle/Bﬂflﬂul/lﬂ. TTaccrBHbIE U aKTUBHbIE CUCTEMBI 25 1 3 5 3 14 15
BUOPOM30/IALIMH.
4 7 Paspen 7. ,E[nﬂamnqecxoue I‘EII.IJEHHQVKOJ'leﬁﬂﬂﬂi;l. Pacuer 1 HacTpoiika 14 8 P 4 P 6 15
JAWHaMHA4eCKUX racuTresjien KosebaHuii.
Bcero 3a 7 cemecTp 144 68 17 34 17 76 100
Bcero no gucHunInHe 144 68 17 34 17 76 100
3.2. AyATOPHBII NPAaKTUKYM
Oo0nemMm,
No Homep n HaumeHOBaHHe
Tema NpaKTU4YeCKOro 3aHATHUSA aya.
n/n pa3fena JUCHMILIUHBI
4acoB
1 |Pa3zpmen 1. BBeneHue. [Topsimok pacueTa Ha celicMUYeCKOe BO3JeHCTBIE 2
Pazgen 2. Konebanus u
2 |GanmaHCHUpPOBKA POTOPHBIX Kputnueckue ckopocTu BpallleHuUs 2
MallWH.
Pazgen 3. OcobeHHOCTH
3  |KosebaHUI TPOTSHKEHHBIX Konebanusi rubKux HUTEH. YUeT HaTSDKEeHUS. 2
ceTell.
Pazgen 4. Konebanus
4 . ITapameTpuueckue KojebaHus. 3
HeJTMHeMHbIX CHUCTEM.
Pasgen 5. [JuHamuueckue MogenvpoBaHue OTK/IMKA Ha TUTIOBOE BO3MYIL[eHUe.
5  |mMofenu pa3nuuHbIX uHaMuueckue MO/Ie/ aBTOMOOUIBHOTO U TYCEeHUYHOTO 3
TeXHUUeCKUX CHUCTEM. TpaHCIopTa.
6 Pa3zpen 6. OcHOBEBI TEOpUU YnapHble Bo3aeicTBYsl. ONTUMabHBINA CUHTE3 CUCTEM 3
BUODPOU30/IALINN. BUOPOU30/ISILIY.
Paszpen 7. JuHamuueckoe o
7 A A N uHaMHUueckoe raimieHue kojebaHui 2
raiieHue kojaebaHui.
Bcero 3a 7 cemecTp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0neMm,
Ne | Homep u HanMeHOBaHHe
Tema /1a00paTOPHOro NPaKTHUKyMa aya.
n/n pa3jea JUCHUILIUHBI
4acoB
Bubl v xapakTepuCTUKM JUHAMHUUYeCKUX Harpy30K Ha
1 |Pa3gen 1. BeegeHnue. A p p A Py o 5
KOHCTPYKLIMM U coopy>keHHs. [IocTpoeHre pacueTHBIX MOJie/iei.
Pazgen 2. Konebanus u
2  |banmaHCHpOBKa POTOpPHBIX  |OmpeaesieHre KpUTUUECKHUX CKOPOCTEH BpallleHust 5
MallHH.
3 |Pa3gmen 3. OcobeHHOCTH YucneHHOe MOJIe/TMPOBaHMe COOCTBEHHBIX YaCTOT U MOJ 5
Kojie0aHWM MTPOTSDKEHHBIX  (KOJle0aHU THOKUX HUTeH
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ceTen.
Pasgen 4. Konebaunus
4 o AHanu3 napamMeTpuyeCcKUx pe30HaHCOB 5
HeJIMHEeWHBIX CHUCTEM.
Pa3gen 5. [Junamuueckre |[TocTpoeHre AMHAMUYECKUX KOHEUHOMEDHBIX pac-ueTHBIX
5 |Mozenu pasMYHbIX Mo/iesielt TUMOBBIX KOHCTPYKLMM. OnipesiesieHrie HU3ILINX 5
TeXHUUeCKUX CHUCTEM. COOCTBEHHBIX UacTOT U (hOPM KosieOaHUi.
6 Pazgen 6. OcHOBBI Teopur |PacueTt rapaMeTpOB CUCTEMBI BUOPOU30/ISILIUHM T10 33/JaHHBIM 5
BUOPOU3OJISILIN. XapaKTepUCTUKaM MalllMHbI U BHEIITHUX BO3MYILeHUN
Pa3pen 7. JuHamuueckoe .
7 N PacueT JUHAMWUECKOI'0 racuTe/Ist KojiebaHui 4
raiieHue KojaeOaHHi.
Bcero 3a 7 cemectp 34
3.4. CamocrosnTenbHas padora crygenra (CPC)
Homep u
Ne HaNMeHOBaHHe Oo0neMm,
CopepkaHue yueOHOro 3aJaHus
n/n pa3pena 4acoB
JUCLUTIUTUHBI
N3yyeHue npeyCMOTPeHHBIX MPOrpaMMON AUAaKTUUEe CKUX eIUHUL] 10
1 |Pasgen 1. Beegenue. Y PeAy P porp A A 8
peKoMeHAyeMo JiuTeparype.
Paspen 2. Konebanms N3yuenue ripelyCMOTPeHHBIX MPOTPaMMOMN AUAAKTUYUE CKUX eIUHUL] TT0
2 |m b6amaHCHMpOBKa y beny P porp AR A 12
peKOMeH/lyeMOU JiuTeparype.
POTOPHBIX MallIUH.
Pasgen 3.
3 OcobeHHOCTH N3yueHue npefyCMOTpeHHBIX MPOrpaMMON AUAAKTUUE CKUX eIUHUL] 10 8
KonebaHui peKoMeHAyeMo JiuTeparype.
MPOTSDKEHHBIX CeTel.
4 Paszen 4. Konebanws |3yueHye npeyCMOTPEHHBIX TPOrPaMMON TUIaKTHUECKUX e[IMHUI] TT0 15
HeJIMHeNHbIX CUCTeM. |[peKOMeH/lyeMOii iuTeparype.
Pasgen 5.
5 JuHamuueckue N3yuenue npeyCMOTpPEHHBIX MPOrPaMMON AUAAKTUUEe CKUX eIUHUL] 10 13
MO/Ie/I pa3IMUHbIX |peKOMeHyeMou JuTeparype.
TeXHUUeCKUX CHUCTEM.
N3yuenue ripeyCMOTpPEHHBIX MPOrPaMMON AUAAKTUUE CKUX eIUHUL] 10
Pazgen 6. OcHOBBI Y PEAYCMOTD porpau A FHHKG
6 |reopun KOHCIIeKTaM JIeKLIUI U pekoMeHlyeMol iuteparype. [1ogroroBka 14
oTyeTa 1o j1aboparopHoii paboTe, BLITOTHEHNE U 0(hOPMIIEHHE
BHUOPOM30JISILIUM.
TI0J/TyYeHHBIX Pe3y/bTaToB.
Paszen 7 N3yueHue ripelyCMOTPeHHbBIX MPOTPaMMON AUAAKTUUE CKUX eIUHUL] TI0
) KOHCIIeKTaM JIeKLIUi U peKOMeHTyeMoli IuTeparype, MoAroTOBKa
7 |JuHaMuueckoe ! pe Ay patype, 1104 6
.. |oTueTa 1o jlabopaTopHO paboTe, BLITIOHEHHE U 0hOpMIIeHe
raiieHue kojae6aHui.
TOJyYeHHBIX pPe3y/bTaToB.
Bcero 3a 7 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLUIIJINHBI
CEMECTP HEJE/IM CEMECTPA
1/2| 3 |4|/5/ 6 |[7|8(9| 10 | 11 |12 |13 |14 |15 | 16 17
7 JIP ap ap | JIP ap Otu. o JIP

YcnoBHbIe 0003HAYEHUS:

o [IP — auarHOCTHUECKasi paboTa;
o JIP — naboparopHast pabora;

e Ortu. no JIP — otuet mo JIP.

Tekyluid KOHTPO/Ib YCIIeBAaeMOCTH CTY/IEHTOB MPOBOJUTCS B IMCKPETHBIE BDEMEHHbIE UHTEPBAJIbI B
cnenyromux dhopMax:

JIMarHoCTUYeCKasi pabora;
naboparopHas pabora;
otuet 110 JIP.
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IIpome)xyTouHas arTecTamusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.



5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. B. U. ®eogocwes. Conporusienue marepuanos. M.: N3n-s0 MI'TY um. baymana. 3o0/10Tast KOJIIeKLus,
2018, 5. pec.

2. W. H. Tutyx, C. I1. fIkoBneB. . YcTONUMBOCTE MeXaHU4yeckux cucrem. nHamuka. CI16.BI'TY
"BOEHMEX" um. I. ®@. YctuHoBa, 2016, 68 3k3.

3. W. H. Tutyx, C. I1. SIkoB/eB. . YCTOHUMBOCTh MeXaHUUECKHX crcTeM. [TnHamuka. CIT6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 2016, 371. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.

5.3. [lepnogrueckue u3jaHUs:
He TpeOyroTCSI.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dynamenTanbHaa 6ubmoreka BT TY «k BOEHMEX» um. /1.®. YcTHHORA.

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:;

1. Ansys Multiphysics 2019 Teaching Advanced;
2. Ansys Multiphysics 2017 Teaching Advanced.

5.6. nopmaloHHbIe TeEXHOIOTHUH:

B3anMogelicTBre ¢ obyuarouumucs 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. ITpoekTop;

2. KoMIbIOTepHBIH KOMII/IEKT;

3. Ansys Multiphysics 2017 Teaching Advanced,;
4. Ansys Multiphysics 2019 Teaching Advanced.

6.3. JTaGopaTopHbIe 3aHATHA:

1. ITpoexrop;

2. KoMnbrOTepHBIN KOMILIEKT;

3. Ansys Multiphysics 2019 Teaching Advanced;
4. Ansys Multiphysics 2017 Teaching Advanced.

6.4. Ilpouee:

1. pabouee MeCTO TpernofaBare/isi, OCHAIIlEHHOe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHET, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
JUHAMUKA MAILIUH

AnHoTanusa paboueii nporpaMMsl

Ouctiuminna  JUHAMMUWKA MAIIIAH  sgBniseTcs  AUCUUIUIMHON — 4YacTH, ¢opMHupyeMoi
y4YacTHHKAMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, MporpaMmbl MOATOTOBKY I10 HarpasieHuto 15.03.02
TexHono2uUeCcKUe MawuHbl U obopydosarue. JJucuumniuHa peanusyercs Ha dakynsrete E OpyKre U CUCTeMBI
Boopyxenusi BI'TY "BOEHMEX" um. [.®. Ycrunosa kadeapoit E7 MEXAHUKA JE®OPMUNPYEMOI'O
TBEPIOI'O TEJIA.

JucrunivHa HatjesieHa Ha hopMHpOBaHHe KoMhemeHYuli:
IICK-2.3 crocobHOCTh WCIOMb30BaTh METO/bI, METOJAVKM W 00O0pyZoBaHWe /s WCTIBITAHUN W3[e/TUi
(mpooyKuyK) Ha TMPOYHOCTb K YCTOMUMBOCTb K MeXaHUUeCKUM, K/IMMaTUUeCKUM BO3[AEWUCTBUSM U
JKCTpeMaJIbHbIM yCJIOBUSM 3KCILTyaTalyu.

Co,qepmaHHe AVCHUITVIMHBI OXBAaTbIBae€T KPYI' BOIIPDOCOB, CBfA3aHHBIX C HW3y4YeHUWEeM [JUHAMHWKHW MdAllHWH
K/IaCCUYeCKMMH HH)X€HEPHBIMHM W COBpPeMEHHBIMHW METOJaMU pdcCieTd Hd OCHOBe (bOpMI/IpOBaHI/IH HAaBBIKOB
COMOCTaB/IeHHa dHA/IMTUUEeCKHNX W YHNC/IeHHBIX pELHeHI/Iﬁ npu OTpa6OTKe AOMaIlTHHUX BaAaHHﬁ. AHanoru Takux
3TarioB IIMPOKO UCII0/Ib3yeTCsA B IIPAKTHUKE IMPOEKTUPOBAHNSA KOHCprKL[I/Iﬁ Pa3/IMUYHbIX OTpaCﬂeﬁ TeXHHUKHU.

[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;
¢ naboparopHas pabora;
e oruer 1o JIP.

IIpome)xyTouHas arTecTanusi IIPOBOJUTCS B (hopMax:
e 9K3aMeH.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI IEKI[UOHHbIe 3aHATHS (17 4.), mpakTudeckue 3aHsaTHs (17 4.), mabopatopHkIii MPakTHKYM (34
4.), caMoCTosATe/IbHas paboTta cryaenTa (76 u).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

JUHAMUNKA MAIIINH

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCcTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATHM, U 76 4.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO 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.

HaumeHnoBaHune padoThI

PexkomeHpiyemMasi iuTeparypa

TpyRoeMKOCTB,
Jac.

Pa3pen 1. Beegenue.

N3yuenue ripeyCMOTPEHHBIX TIPOTPAMMOM
UIAKTHUeCKUX eJUHUI] TT0 PeKOMEHyeMOoi
JiuTeparype.

B. . ®eopockeB. CornpoTrBieHne
Marepuanos: M.: U3g-so MI'TY
nM. baymana. 3os0Tas KosneKkus,
2018 (1)

N. H. Tutyx, C. II. IkoBses. .
YCTOMUMBOCTE MeXaHWYeCKUX
cucreM. Junamuka: CIT16. BT TY
"BOEHMEX" um. [I. ®. YcTuHOBa,

2016 (1)

Uroro no pa3geny 1

Paspen 2. Kosrebanus v 6aj1aHCMPOBKA POTOPHBIX MALIHH.

W3yuyeHne npesyCMOTpeHHBIX IPOrpaMMOM
JUaKTUYeCKUX eJUHUL] IT0 peKOMeHZyeMOoi
JIUTeparype.

B. . ®eopockeB. CornpoTrBieHUe
marepuanos: M.: M3g-so MI'TY
M. baymana. 3o0s10Tast KOJIJIeKLus,
2018 (2)

N. H. Tutyx, C. II. IkoBnes. .
YcToMuMBOCTh MeXaHWYeCKUX
cucreM. JuHamuka: CIT16. BT TY
"BOEHMEX" um. [I. ®. YcTHHOBa,

2016 (2)

12

Wtoro mo pa3neny 2

12

Pazgen 3. Oco0eHHOCTH KO/1e0aHMil MPOTsDKEHHBIX CeTeil.

N3yueHnue ripefycCMOTpeHHBIX TIPOTPaMMOM
JUaKTUYeCKUX eJIMHULL II0 peKOMeH/yeMoi
JiuTeparype.

B. 1. ®eopocses. ConpoTusieHue
Marepuanos: M.: U3g-s0 MI'TY
M. baymana. 3onoras Konniekuus,
2018 (2-3)

. H. Tutyx, C. I1. fIkoBses. .
YCTOMYHMBOCTb MeXaHUYEeCKUX
cuctem. Juaamuka: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,

2016 (3)

Wroro no pasgeny 3

Paspen 4. Kosle0anusa He/IMHEHHBIX CHCTEM.

W3yuenue rpefyCMOTpeHHBIX TIPOrPaMMOM
[JUaKTUYeCKUX eJIMHUL] II0 peKOMeH/yeMOon
JuTeparype.

12

B. 1. ®eopockeB. CornpoTrBieHue
Marepuanos: M.: M3g-so MI'TY
M. baymana. 3os0Tas KoyeKLus,
2018 (4)

. H. Tutyx, C. I1. IkoBnes. .
YCTOMUMBOCTb Me@XaHUYeCKUX

15

cucreM. JuHamuka: CIT16.BT'TY
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"BOEHMEX" nm. [I. ®. YcTUHOBS,

2016 (4)
Wrtoro mno paspeny 4 15
Paspen 5. [luHamMuueckue Moje/u pa3IuYHbIX TEXHUYECKHX CUCTEM.
B. . ®eopoceeB. ConpoTtrBieHne
Marepuanos: M.: U3g-so MI'TY
M. baymana. 3os0Tas KosekLus,
N3yueHue ripelyCMOTPEHHBIX ITPOrPaMMOii 2018 (5)
UIAKTHUeCKUX eJUHUL] TT0 PeKOMeHyeMoi . H. Tutyx, C. I1. IkoBne.. . 13
JuTeparype. YCTOMYMBOCTb Me@XaHUYEeCKUX
cuctem. Juaamuka: CII6.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2016 (5)
Wrtoro no pasgeny 5 13
Pazgen 6. OCHOBBI TeOpUH BUOPOU30/ISILUM.
B. N. ®eopockes. ConpoTuBieHne
Marepuanos: M.: M3g-so MI'TY
N3yuenue npeyCMOTpPeHHBIX ITPOrpaMMOK vM. baymana. 3onoTras Koiekuus,
IUIaKTUUeCKUX eJIMHUI] TI0 KOHCTIeKTaM JIeKIUN U 2018 (5-6)
pekoMeHAyeMoi uTeparype. [loAroToBKa oTueTa 1o . H. Tutyx, C. II. IkoBses. . 14
naboparopHoii paboTe, BLIMOHeHUE U 0 OpPMIIeHHe YcTOMUMBOCTE MeXaHWYe CKUX
[I0/Iy4YeHHBIX pe3y/IbTaToB. cucrem. JuHamuka: CI16.BI'TY
"BOEHMEX" um. 1. ®. YcTHHOBa,
2016 (5-6)
Urtoro no pa3geny 6 14
Pazgen 7. [IluHaMuuecKoe raiieHue Kojaedanui.
N. H. Tutyx, C. II. IkoBses. .
YCTOMUHMBOCTb Me@XaHUYEeCKUX
W3yuenue npesyCMOTpeHHBIX IPOrpaMMOM cuctem. Junamuka: CII6.BI'TY
IUAAKTUUeCKUX eUHUL] I10 KOHCTIEKTaM JIeKIUM U "BOEHMEX" um. [I. ®. YcTHHOBa,
peKoMeH/yeMoH JIuTepaType, MOAr0TOBKa OTUeTa 1o 2016 (7) 6
/1labopaTopHOM paboTe, BBITIOJIHEHHE U O OPMJIEHHE B. . ®eopockeB. CornpoTrBieHUe
TIO/TyYeHHBIX pe3y/bTaroB. marepuanos: M.: M3g-so MI'TY
M. baymana. 3o0/10Tast KOJIJIeKLus,
2018 (6-7)
Wrtoro no paspeny 7 6

13

21573




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
JUHAMUKA MALIIVH

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora
¢ jyabopaTopHasi paboTa;

e otueT 1o JIP;

e DJK3aMeH.

Kputepuu orjeHuBaHus

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

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

JIaGopaTopHas pabora

Hornyck K 1abopaTtopHoi pabore - 0, 3, 8 unu 10 6amos:
10 6anoB — 0OyUarOIUICS B MOTHOM 00beMe PaCKPBIBAET TEOPETHUECKOE COJIEp>KaHHMe BOMTPOCOB K
nabopartopHoli paboTe, He 3aTPY/AHSAETCSA C OTBETOM Ha JIOTMO/IHUTE/IbHbIE BOTIPOCHI MPETo/iaBaTesis 1o TeMe
nabopatopHo# paboThl, apryMeHTHPOBAaHHO U3/1araeT MaTepuaJl, He J0MyCKast OIIHUOOK.
8 6aIoB — 00yUaIOIIUICS B L1eJIOM PaCKpbIBaeT TEOPETUYECKOe COoZiep>KaHre BOTIPOCOB K J1abopaTopHOi
paboTe, OTBeUaeT Ha JIOTIOJTHUTE/IbHBIE BOIIPOCHI TIPETIoZiaBaTe/Is [0 TeMe J1abopaTopHOI paboThI.
3 Gania — obyyaroImuiics 04eHb MOBEPXHOCTHO /Il OTBETHI Ha BOTIPOCHI, /IaeT HETOUHBIE OTIPe/IeTeHHUS
TIOHSITHH, [IOTTYCKAeT JIOTUUeCKUe OMTMOKY MPH U3/I0KEHUW MaTeprasa, UCTILITLIBAET 3aTPYIHEHHS TIPH OTBETe
Ha JIOTIO/THUTE/TbHbIE BOTIPOCHI MPEIo/iaBaTe/is Mo TeMe J1abopaTopHOM paboThI.
[Tpu nosyyenuu ot 3 10 10T 6a/1/10B 06yUarOIUICA AOMYILEH K BBITOTHEHHIO J1ab0paTopHOL paboThl.
0 GanoB — 00OyuarOIINICs He CMOT JIaTh OTBET HU Ha OZIMH BOTIPOC K JlabopaTopHoii pabote. B 3ToM ciyuae B
¢dopmare caMmocTosITe/IbHOM PabOThl 0OYYArOIMIACS [0/DKEH TIPOpaboTaTh TEOPeTUYECKUM MaTeprall 1o TeMe
sabopaTopHO¥ paboThl ¥ IOBTOPHO IOJIyUHTh JOIYCK K JJabopaTopHOU pabore.

BrinosiHeHHe 1abopaTopHO paboTh! 1 00paboTKa pe3yabTaToB KcriepuMenTa - 0, 10 i 20 6asios:

20 6asoB — 00yYaroLMIACS CaMOCTOsITe/IbHO UK B COCTaBe I'PYIIIbl, HA3HAYeHHO! MperojiaBaTesieM, B
yCTaHOB/IEHHOM TIOPSIIKe U B TTOJTHOM 00BeMe BBITIOTHUII BCe 3Tarlbl 1abopaTopHOU paboThI; 3aHeC Bce
3KCIIePUMEHTa/IbHBIE JaHHbIE B COOTBETCTBYHOLIMI O/1aHK; 00paboTas pe3ysbTarhl POBEAEHHOTO
JKCIIePUMEeHTa B yCTaHOB/IEHHOM TIODsI/IKe, MPUMEHUB HeOOX0AUMbIN TeopeTHUeCKUH anmapar v cJienian
BepHbIE BBIBOJILI B XO7I€ aHA/IM3a TIO/TyUeHHBIX Pe3y/IbTaToB.

10 6an10B — 06yUarOIUICA CAMOCTOATEILHO WM B COCTaBe TPYIIbI, HA3HAUeHHOW Tperio/jaBaresieM, B
yCTaHOBJIEHHOM TOPsi/IKe BBITIO/THU/I BCe 3Tarlbl 1ab0paTopHO# paboThl; 3aHeC FKCIiepUMeHTalbHbIe IaHHbIE B
COOTBeTCTBYIOIMI OsaHK. OHako Habsoganuck oMOKY pu 00paboTKe pe3ysibTaToOB WX TIPH aHaTu3e
TOJTyYeHHbIX pe3y/IbTaToB U (pOPMY/IMPOBaHUH BLIBO/IOB.

0 6a/1710B — 00yUarOIUICS He BBITOJTHU/I SKCIIEPUMEHT B X0/ie JTaOopaTOpHOU paboThl UM HE CMOT TIOJTYUUTh
JKCIIepUMeHTaTbHbIe JAHHBIE, UK He 00paboTa pe3y/bTarhl U He CZieasl BHIBOJIBL.

OTuet no JIP

OdopmiieHne pe3y/nbTaTtoB B Buzie otuerta - 0, 5 wu 10 6asios:
10 6anioB — oTUeT 0 JabopaTopHOi paboTe BHITIONHEH U O)OPMIIEH B COOTBETCTBHUU C METO/INYE CKUMHU
PEKOMEH/TAIMSMU K BBITTOJTHEHUIO J1ab0paTopHOi paboThl, OTUET ¢/laH MPero/iaBaTetto U (U/TH) 3aTPY>KeH B
moodle.voenmeh B ycTaHOB/IeHHBIE CDOKU.
5 6a/10B — oTUeT 0 TabopaTopHOLi paboTe BLIMOIHEH, HO HE B IIOJIHOM COOTBETCTBUM C METOIUUE CKUMU
peKOMeHALUSIMU; OTUeT CZaH MperofaBare/nto U (Uau) 3arpy>keH B moodle.voenmeh mo3xe ycraHoB1eHHOT0O
CpoKa.
0 6an/IoB — OTYET HE BBHITIO/THEH.

JK3aMeH

OcHOBaHMeM JOTyCKa K 9K3aMeHY SIB/ISIeTCS 3alljiTa J1ad0paTopHBIX PadoT.
DK3aMeH MPOXOJUT B TECTOBOU (hOpMe U BKJIFOUaeT B ce0s1 OTBEThI Ha TeopeThuecKue Bonpockl (30 mit.). s
YCIIeITHON C/Jauu TeOpeTUYeCKol YacTi HeoOX0[UMO BEPHO OTBETHUTh Ha 21 Borpoc Tecta. TToce caun

14



TeOpeTUYeCKOM YaCTH OLIeHKa 3a 5K3aMeH CKJ/Ia/ibIBaeTCs 110 KOJIMYeCTBY PellleHHbIX 3a7iay4:
» OpHa 3aja4ya — yJJ0B/IeTBOPUTEJIBHO;

* [IBe 3aauun — XOpOLLIO;

 Tpu 3ajaun — OTVIMYHO.
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[MacriopT doHa OLIEHOUHBIX CPeJICTB

AyauTopHbIe 3aHATHSA B

S =
KOHTaKTHO# ¢opme ] °\‘ =
S a 3 § ==
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T = a T T
s o} 3 5 g | =8 o O
O @] 4 s | < v = v
& o | HanveHoBaHMe pa3jeioB U b o = a S x| BB & E ol
Z | S AMJAKTHYECKHX eHHMI] O | = E  §E|EE|S° & = o
SN 2| A | §|EE|lEx | E¢F & =29
S 3 E|2%EFis = E
© s} ) (@)
s = =% [O-* ~ <
5 R & = Z
O =
= o
4 | 7 |Pasgen 1. Beegenne. 17,9 2| 5 | 2|8 15 /laboparopras
pabota
Pazpen 2. Konebauus u Ta6oDaToDHAs
4 7 |0a;maHcHpOBKA POTOPHBIX 21 9 2 5 2 12 15 parop
MallIuH. patora
Pazpaen 3. OcobenHocTH Ta60oDaTODHAs
4 7 |kosie0aHuUli POTSHKEHHBIX 17 9 2 5 2 8 15 parop
cereil. paGora
4 7 Pazgen f Konebanus 2% | 11 3 5 3 15 15 JTabopatopHasi
He/IMHEHHBIX CHCTEM. pabota
Pa3pen 5. [lunamuueckue Ta6oparopHas
4 | 7 |mopen pasnMuHbIX 24|11 3 | 5 3 | 13 10 560Tap
TeXHHYECKHX CHCTEM. P
4 | 7 [Paen6.OcuoBbiteopun | oo | 4y | 3 | 5 | 3 | 1y 15 | Oruer mo JIP
BHOPOU30/IALUH.
4 | 7 [Pasaen7. umammieckoe 148 2| 4 2 | 6 15 | Oruer mo JIP
raimieHue Ko/iedaHuii.
Bcero 3a 7 cemecTp 144 | 68 | 17 34 17 76 100
Bcero no guciurinae 144 | 68 17 34 17 76 100
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Kputepuu oneHuBaHus

IICK-2.3

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1

Ne 2

Ne 3

No 4

Bonpocbl omkpbimozo muna:

ITpu oTCyTCTBUM AUCCUIIALMY SHEPIUH (CHJ CONPOTUBJIEHHS) JleKpEeMEeHT 3aTyXaHusl
paBeH...

ITpuBeeHHAs KeCTKOCTh KojiebarebHOU cuctembl 1000 Kre/m, IpUBe/IeHHBIN BeC
VHepLoHHOTO 37eMenTa 20 Kre. ITepros coOCTBeHHBIX KoslebaHHii paBeH ...

I[Tpn yBenMueHNH NPUBeAEHHON MacChl B 4 pa3a HU3IIas YacTOTa COOCTBEHHBIX
konebaHui

B ypaBHenus aswkenus Jlarpamka II-ro poga noreHnjanbHasi SHePrus

b depeHIpyeTCs 1Mo

YacToTa Majibix (JIMHEHHBIX) COOCTBEHHBIX KO/Ie0AaHHI MaTeMaTHUeCKOro MasTHUKA
BECOM 5 KI'C U IJIMHOU KeCTKoro cTepxkHs 50 cM paBHa

Yemy paBHO MpPOBHCaHKe TUOKOH HUTH TIPH MPoJieTe Mexay oropamu 400M, HaTSHKEHUU
100xH, pacripesieneHHo! BecoBoli Harpyske 0,5krc/m?

YacToTa 0CHOBHOM FapMOHHWKH NEPUOJMUYECKHX BO3MYILAIOIUX CHJI U MOMEHTOB,
Trepe/iaBaeMbIX [JBUTaTelieM BHyTPEHHEro CropaHusi Ha (pyHJiaMeHT, C yBe/MYeHneM
uyc/a UUIMH/POB. ..

C pocToM NOZaTIMBOCTH MOJUIUITHUKOBBIX OTOP /IByXOMOPHOI'O pOTOpa BeJIMUMHA
riporu0a Basia Ha HU3IIeH MoJie KoieOaHuii. . .

ITpoBucaHue ruOKoOV HUTH IO, AeliCTBUEM paclipeZie/ieHHON Harpy3Ky CBSI3aHO C ee
JJTMHOM

C poCTOM /I/TMHBI TTPOJIETOB MEXKY OTIOPaMH BUOpAIHsi IPOBO/OB. ..

Bonpocbl 3akpbimozo muna:

Kak n3MeHHTCs HU31Iast 4YacTOTa COOCTBEHHBIX KoslebaHWi yIIpyroi CUCTeMBI ITpy eé
[IOIPY>KEHUU B BOAY?

A) He U3MeHUTCS

B) ymenbiuTCs

C) Bo3pacret

D) Hernpeacka3zyeMo

Kak U3MeHSTCA 4aCTOThl COOCTBEHHBIX KojiebaHUH yIPyTroi CUCTEMBI TTPU e€ TiepeHoce ¢
3emJi B KOCMUUECKOe [TPOCTPaHCTBO?

A) He U3MeHUTCS

B) ymeHnbiuTCst

C) Bo3pacret

D) Henpenckazyemo

ITpu umc/IeHHOM pelleHrH 3a/jauil C KOHeUHBIM YHC/IOM CTereHel cBoO0bl BO3MOXKHOE
YKCJI0 NCKOMBIX YacTOT COOCTBEHHBIX He3aTyXarolX KomeOaHuit

A) 6eCcKoHEUHO

B) paBHO uMC/y cTerneHei CBOOO/IbI

C) paBHO yABOEHHOMY YUCITYy CTereHel CBoOo b

D) Huuero u3 BblllIeIIepevrcIeHHOTO

B ocHoBe meToga Panest 1e>UT paBeHCTBO
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Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

A) MakcuMManbHbBIX 3HAY€HU KUHETUUeCKOU U NMOTeHLUaIbHOU SHepruu
B) MakcrManbHBIX 3HAUEHWI KHHETHUeCKOM U TUCCUTIaTUBHON SHeprun
C) MUHUMAJbHBIX 3HaYeHUN KUHeTUUeCKOU U MOTeHLMaIbHOU SHepruun

D) MUHUMaNbHBIX 3HaYEHUH KUHETUUeCKOU U JIUCCUTIaTUBHOW SHEePIuu

ITpu mapameTprueckoM BO30YKA€HUHU KO/Ie0aHUH IHEPTUsl MOXKET ObITh B/IOYKEHA B
Kojie0aTe/IbHYI0 CHCTEMY ITyTEM MePHOANYECKOTO U3MEHEeHUs

A) TONbKO ee MHEPLIMOHHBIX NTapaMeTpPOB.
B) TonbKO ee aemnupyIOIMX apaMeTpoB.
C) TONBKO ee »KeCTKOCTHBIX (BOCCTaHaB/IMBAOILMX) TTapaMeTpOB.

D) nro60e 13 BhIIIETIEPEUNCIEHHOTO

Ha ocHoBanuu npunrumna [I’ Anambepa /171st KaKJJ0ro MOMeHTa BpeMeHH BHEIIHSS CHla
paBHa

A) cymMme cuil MHEpLMY, COIIPOTUBJIEHHUS U YIIPYTOCTU
B) cune nnepuuun
C) cuse CONpOTUB/IEHUS

D) curne JlopeHiia

Cuna yziapa kKojieca 1o peyibcy

A) obpaTHO NpoTopIMOHaNBHA PaZiuyCy Komeca
B) npsiMo miporiopiiioHabHa pagnuycy Komeca
C) He 3aBHCHUT OT pajinyca Kojeca

D) Hudero u3 BhilllerepeurceHHOTo

BueHus BO3HUKAIOT
A) ripu 61M3KOM COBTIaJIEHUH YaCTOTHI BO30YXK/IeHUsI M COOCTBEHHOM YaCTOTHI BaroHa
B) ripu mo/iHOM paBeHCTBe YaCTOThbI BO30Y)KAeHUsT 1 COOCTBEHHOM YaCTOThI BaroHa

C) npu MOTHOM paBeHCTBe YaCTOThI BO30Y)K/[eHHUS 1 YABOEHHOM COOCTBEHHOM YaCTOThI
BaroHa

D) Hudero u3 BhIIIeNePeYrCIeHHOTO

[TogbemHas cuna...

A) o6paTHO MPOMOPI[MOHA/TBHA TVIOTHOCTH Haberaroiero moToka

B) npsimo riporiopiiioHabHa CKOPOCTH Haberarolero roToka

C) npsiMo MPOTOPLIMOHA/bHA KBaZIpaTy CKOPOCTH Haberarolero notoka

D) HUUero U3 BbIIIETIePEUHC/IEHHOTO
s rubkoro poropa pabouasi yaCcToTa Bpall[eHMsl. . .

A) Bblllle TIepBOI KpUTUUECKON CKOPOCTH
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B) HuKe nepBoii KpUTHUUECKOK CKOPOCTH
C) paBHa MepBOit KpUTUUECKOU CKOPOCTH

D) Huyero u3 BblllIeNepeyrcaeHHOTo
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