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BBenenue

HpeI[MeTOM HU3Y4YCHUSA IOUCHUIUIMHBI SBJIAIOTCA MATCMATHYCCKHUEC MOACIIN
MCXaHWKH CIUIOIIHBIX CpCl, MCTOAblI aHaIin3a MOI[CJ'IGI\/II, a TaKXKC 4YHCIICHHBIC

METO/bI pEATN3ALNNA ITUX MOJEIEH.

Martepuansl pabodeil mporpamMMmbl MpeANojaraloT MpoBeAeHue 12 yacos
JeKui U 24 4Yaca MpPaKTUYECKUX 3aHATUNA MO 0a30BBIM pa3jeniaM JUCIUIUIMHEI,
BKJIIOYass OCHOBBI TEOPUM MaTEMAaTHYECKOTO MOJCIMPOBAHUSA, OCHOBBI TEOPUU
nonobus, uuciaeHHble MetoAbl pemeHus OJ[Y, BapuanMoOHHbBIE PUHIIMUITBI
pemenuss JYUII, OCHOBBI METOIOB KOHEYHBIX 3JIEMEHTOB, & TAKXKE YHCIICHHBIE
METOJbI IOUCKA ONTUMAJIBHBIX PEIIEHUMN.

[IpuoOpeTeHHbIE CTYICHTAMU 3HAHUSA U YMEHUSI MOT'YT OBbITh UCIIOJIb30BaHbI
IIPY YUCJICHHOM pealu3aluy MaTeMaTHUYECKUX MOJEIIEM MEXaHUYECKUX CHUCTEM B
Bune cucrteM OJY wmm JAVUIIL IlonmydeHHble mpu HU3y4EHUM Kypca 3HAHUS U
OPAKTUYECKUE HAaBBIKK MOTYT OBITh  MCIOJB30BaHbl JJISI  BBIIOJIHEHUS
KBAJIM(UKALIMOHHO-BBIYCKHOM ~ pabOThl M NOJATOTOBKU  KaHIUAATCKOM
JTCCEPTALIHH.



1 Henu ocBoeHNs1 y4eOHOI IMCHUIIHHBI (MO1YJISA)

[lenpto  wW3ydeHHS AWCHHMILIMHBI  «UHMCIIEHHBIE METOIBD»  SIBJISCTCS
dbopmupoBaHre y OOYydYarOIIETOCs CHUCTEMBbI 3HAHWUN TI0O OCHOBAaM COBPEMEHHBIX
YUCIICHHBIX METOJOB U HaBBIKOB HX J((EKTHBHOIO NPHMEHCHUS IIpH
IPOSKTUPOBAHUN U UCCIICAOBAHUN PA3IMIHBIX MEXaHUICCKUX CUCTEM.

OCHOBHBIMH 3a/JadaMU HM3y4eHUS CTYACHTAMH JIWCIHMILIAHBI SBJISIOTCS:
NOPUHIUIBI M 3Talbl  pa3pabOTKH  MaTEeMAaTUYCCKMX  MOJCNIEH  CIIOXHBIX
TEXHUYECKHX CHUCTEM, B TOM YHCJIE€ MOJCICH ONTHMHU3ALUU [0 MHOTHM
napameTpam; MpsSMble W HMTEPAIMOHHBIC METOIbl pelieHus 3amaun Komu wu
KpaeBbIX 3a/a4; OJHOIIATOBbIC U MHOTOIIIAroBbIe METObI pemeHus cucteM OJ1Y;
pPa3HOCTHBIC METOJbI PCIICHUS JIMHEHHBIX IU(G(GEpEeHIIUATBHBIX ypPAaBHCHHNA B
YAaCTHBIX  MPOU3BOJHBIX, METOJbI  HMHTCTPUPOBaHUA  AupPepeHIIHaTbHBIX
ypaBHCHH, OCHOBAHHBIC Ha BapHAIIMOHHBIX IMPHUHIIMIIAX, a TAK)KE YHCIICHHBIC
METO/TbI TOMCKA ONTUMAJIBHBIX PEIICHHM.

2 Mecro nucuumannel (MoayJs) B crpykrype OOII

Hucruminaa  «YucieHHble METOAbD» OTHOCUTCS K  JUCHUILIIMHAM,
BapUMATMBHOM YacTU TMOATOTOBKM acnupaHTta 1o Hampasienutro 15.06.01
«MammHOCTPOECHHE» HAMPABICHHOCTH «MallMHOBEEHNUE, CUCTEMBI MPUBOJIOB U
JeTanyd MamuHy. JIMCUUIUIMHA HalpaBlieHa Ha MOJTOTOBKY aclupaHTa K clade
KaHJIUJJATCKOrO SK3aMEHa.

JIs ycnemHoro ocBoeHHsSI Kypca «UYHMCIEHHBIE METOIb» O0ydaronuics
JIOJDKEH 3HaTh TaKuWe pas3feibl MaTeMaTUKU Kak JIMHEWHas airedpa u
MaTeMaTUYECKU aHaldu3; 3aKOHbl MEXaHMKH TBEPAOrO TeJla, MEXaHWKHU
neopMupyeMoro Teja, MEXaHUKH CIUIONIHBIX CpPEd, YMETh BBITIOIHATH
MaTeMaTUYECKYI0 TTOCTAHOBKY KPaeBbIX 3aJa4 MNP UCCIEAOBAHUU MEXAHUYECKHX
CUCTEM, UMETh HABBIKU ITPOrpaMMHpoBaHusi Ha DBM.

N3yyeHnue OUCHUIIIUHBI Oa3upyercs Ha KOMIIETCHIIMSIX, MPUOOPETEHHBIX
IPY U3YYEHUH TUCIUIUTMH « MeTomosorust HaydHbix uccienoBanuit» (b1.B.0J14),
«AHanus, cuHTe3 U MojienupoBanue cuctem» (b1.B.JIB1).

3 KomnereHuuu ody4amwuierocsi, opmupyembie B pe3yjabTare
OCBOCHHUSA Y4eOHOH NUCHUIIMHBI (MOIYJIs1)

[Tporecc w3ydyeHUs AUCHUIUIMHBI «UMCIEHHBIE METOJbI» HAmpaBicH Ha
(dbopMUpOBaHKE CIIEIYIOIINX KOMIICTCHIINN:

YHHBEPCATbHBIX:

- CIIOCOOHOCTh K KPUTHUECKOMY aHAJIM3y M OIICHKE COBPEMEHHBIX HAYYHBIX
JOCTHOKCHHM, TCHEPUPOBAHUE HOBBIX HACH NMPU PEIICHUH HCCICIOBATEIbCKUX U
IPAKTHYECKHX 3aa4, B TOM YHCIIE B MEKIUCHUIUTHHAPHBIX o0macTsax (YK-1);

obmenpodecCHOHATBHBIX
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- CIIOCOOHOCTh Hay4YHO OOOCHOBAHHO OLIEHUBATh HOBBIE PEIICHUS B 00JIaCTH
NOCTPOCHHS W MOJCIMPOBAaHHMS  MallMH, TPUBOJIOB,  00OpYIOBaHMUS,
TEXHOJIOTUYECKUX CHCTEM U CIEHUAIU3UPOBAHHOTO MAIIMHOCTPOUTEIHHOTO
00OpyZOBaHUs, a TAK)KE CPEICTB TEXHOJIOTMYECKOTO OCHAIICHUS MPOU3BOJCTBA
(OIIK-1);

npodeCCUOHATBHBIX

- 3HaHUE TEOPUH U METOJIOB OLIEHKH TEXHHYECKOTO COCTOSHUS M CIIOCOOOB
obecnieueHus HaaexkHOCTH 00bekTOB (ITK-202);

- CHOCOOHOCTH BBINIOJHUTH MOCTAHOBKY M pELICHHE KOMIUIEKCHBIX 3a]ad
MHOTOMAPAaMETPUYECKON ONTUMM3AINH TEXHUYECKUX CHCTEM C Pa3IMYHBIMU
BUIAMU DHEPTUU U HENMMHEHHBIMU Xapaktepuctukamu (ITK-204);

- 3HAaHME MW YMEHHE TMPHUMEHITh CHCTEMbl aBTOMATU3HPOBAHHOTO
NPOEKTUPOBAHUA [UISI CO3JIaHUS TEXHUYECKUX CHCTEM HOBBIX TOKOJICHHIA,
obmagaromux (YHKIUSIMA aBTOMATH3MPOBAHHOM JHArHOCTUKM W aKTHUBHOTO
ynpasnenus (ITK-205).

B pe3ynbTaTe n3y4eHHs IUCUUILIMHBI CTYAEHT JOJDKEH:

3HATh

- OCHOBHBIE JTamlbl pa3pabOTKM MaTEMaTHYECKUX MOJIEIEeH CIIOKHBIX
TEXHUYECKUX CHCTEM, B TOM 4YHCJIE MOJEJIEH ONTUMH3alUA 110 MHOTUM
napameTpam;

- METOJbl TEOpUH MOAOOWS [Jisi aHalu3a TEXHUYECKHX CHCTEM M HX
MaTEMaTHUYECKUX MOJICIICH;

- YHCJICHHBIE METOIBI pemenus 3aaaun Komm u cucrem O/1Y;

- cmocoObl  TIOCTPOEHHMS  Pa3HOCTHBIX  CXEM  JUI1  pPElICHUA
nuddepeHnaNbHBIX YpaBHEHUH;

- BApHMALIMOHHBIE MOIXO/IbI IPY PEIICHUH KPAEBBIX 3a/aY;

- OCHOBbI METOJla KOHEYHBIX 3JEMEHTOB (CIOCOOBI JMCKPETU3ALUU
pacyeTHOM 001acTH, TOCTPOCHHE ITUCKPETHBIX aHaIoroB auddepeHnnanIbHbIX
YpaBHEHHUI).

yMeTh

- pa3palaThiBaThb MaTEMaTHUYECKHE MOJIEIM TEXHUYECKUX CHUCTEM Ha
OCHOBE 3aKOHOB MEXaHUKU TBEPJOro Teja U JehopMHUpPYyEeMOM Cpenbl, a TaKkke
ONTUMH3ALMOHHBIX MOJIEIIEH;

- MOPUMEHATh METONbl peueHus aup@epeHInanbHbIX YpaBHEHUN IS
YUCJIEHHOW pealn3alui MaTEMaTUYECKUX MOJIENIEN UCCIIEIYEMBIX CUCTEM;

- peanu3oBbIBaTh 3((PEKTUBHBIE YHMCIEHHBIE METOJbI B BHUIE MPOrpaMMm
pacyeTa v MPOEKTUPOBAHUS TEXHUUECKUX CUCTEM;

BJIA/1€Th

- HAaBbIKAMH MTOCTAHOBKH KPAEeBbIX 33]1a4;

- HaBbIKAMHM TOCTPOCHHUS PA3HOCTHBIX aHAJIOroB AU(PEHINATBHBIX
YPaBHEHUM METOAOM KOHEYHBIX Pa3HOCTEM;

- HaBbIKAMM MPUMEHEHUS] BapUALMOHHBIX MPUHIUIIOB [JIsl PEIICHUs
KpaeBbIX 33/1a4;

- HaBbIKaMU IPUMEHEHUSI KOHEYHO-3JIEMEHTHBIX METOJIOB;
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- HaBbIKaMH mnpuMeHeHHs coBpeMeHHbIXx CAE-cuctem mnpu pemenun
WHXEHEPHBIX 3a/1a4.

4 CTpykTypa y4eOHOil TMCUMILINHBI (MOYJIs1) U pacnpeiesieHne ee
TPYA0EMKOCTH

Tabnuna 1 — CTpykTypa IUCHHMIUIUHBI U PACIPECICHUE YacOB

Bunbr yueOHOM paboThI Bcero, kon. 325 ;:feCTp’
YacoB | 3aHATHM | 4acoB | 3aHATHI
1 2 3 4 5
1 AyauTopHble 3aHATHS, BCEro 36 18 36 18
Jlexuuu (J1ek) 12 6 12 6
B T.4. B MIHTEPAKTUBHOU (hopmMe 0(0) 0(0)
[TpakTudeckue 3ansaTus (1Ip) 24 12 24 12
B T.4. B HHTEPAKTUBHOU (hopMe 0(0) 0(0)
2 CamocTosiTeIbHAsA padoTa 72 72
2.1 O0s3aTe/IbHASE CAMOCTOSATEJIbHASA 36 36
aobora crygentoB (OCPC)
2.2 KoHTpoJMpyemMasi CaMOCTOSTeIbHASA 36 36
abora crynentoB (KCPC)
JK3aMeH
3 [IpoMe:KyTOUHBIi KOHTPOJIb (BHT) (36)
108 108
OO01ast TPYA0EMKOCTH B Yacax:
OO01asi TPYA0EMKOCTH B 3a4eTHBIX eIUHUIAX: 3 3




5 TexHoJioruyeckasi Kapra y4eOHoH JTUCUMILTHHBI (MO/1YJIs1)

Tabnuna 2 — TexHonornyeckasi Kapra y4eOHOM AUCIUTUIMHBI (MOJTYIIs)

3. Koneuno-paznoctasie MeTo bl pemenus O/1Y.
4. OcobenHoctu unTerpupoBanus cuctem OZY.
5. PasHOCTHBIE CXEMBI 1711 ypaBHEHHMI BTOPOTO MOPsIJIKA.

bl
5| E = 2 =y
= = = = = S
X = = > =
@ = 5 = > 5
I 5 z 5 S
Bl o Tema 3ansATHSA 2 g5 e
ol = S < £ 2
P = <z %} [>)
3 = ol ST <
> =) z 2 =2
1| 2 3 4 5 6
1 Jlexmus: OCHOBBI MATEMaTHYECKOTO MOJICITUPOBAHUS.
l13yyaeMble BOIPOCHI:
1. IloHaTHa MOIETTH U MOJIETTUPOBaHUs. Bubl MoIeIHpOBaHUSI.
2. OCHOBHBIE dTallbl MATEMATHYECKOT0 MOAeanpoBannst. OCOOEHHOCTH ITOCTAHOBKH
JLeK ONTHUMH3AIMOHHBIX 33124 P YK-1, OIK-1, IIK- 5,7,22. 27 2
Nel ) 202, TIK-204 .
3. OCHOBHBIE 3aKOHBI COXPaHEHHUSI.
4. OCHOBBI TEOPUU MOJO0MS U aHATIN3a Pa3MEPHOCTEH.
Bormpocs! 1151 caMOCTOATENEHOTO U3YUYEHUS:
5. Kputepun nonobust B Teopuu yrpyrocTu.
3 Jlexuus: Yncnenubsie MeTo bl pereHus cuctem O1Y. VK-1, OIIK-1, TIK-
3yuaeMble BOMPOCHI: 202, T1K-204
ek 1. Pemenue 3amaun Komu ¢ ucnonp3oBanueM popmynsl Teitmopa. 12358 14 19
Nod 2. OHOIIaroBbIE M1 MHOTOIIArOBbIE METO/IbI B pelieHnu 3aaaun Komu. T ’21’ 2’2 T2




Borpocs! 1 CaMOCTOSATENFHOTO U3YUCHHUS:
6. HennHelinble KpaeBble 3a1a4u.

ITeK
Ne3

Jleknus: Cerounbie MeTonl pemenus Y UIL.

I13yyaeMble BOIIPOCHI:

1. Pemenue pa3HOCTHBIX YPaBHEHUN.

2. Pa3HOCTHBIE CXEMBI JJIs1 THIEPOOIMUYECKUX YPAaBHEHUH.

3. PazHOCTHBIE CXEMBI JJIs1 Tapa0OIMUECKUX YPaBHEHUH.

4. PasHOCTHBIE CXEMBI AJIsl DITIMITUYECKUX YPAaBHEHUM.

5. Bonpocs! ycTONYMBOCTH Pa3HOCTHBIX CXEM.

Bornpocs! 151 cCaMOCTOATENIBHOIO U3yYEHUS:

6. KoHeuHble pa3HOCTH NPH pelICHUH 33Jjad Ha COOCTBEHHbIE 3HAYCHHUSI.

VYK-1, OIIK-1, I1K-
202, TIK-204

1,2,3,5,8,19, 21,
22

VICK

Ned

Jlexuus: Bapuannonuslie noaxoasl npu pemennu JYUII.

I13y4aeMble BOIIPOCHI:

1. OcHOBHBIE TOHATHSI BAPHALMOHHOTO NCUYUCICHUS ((PYHKIIOHAI, SKCTpeMalb
(byHKLMOHANA, Bapyualus (pyHKIMOHAIA, HEOOXOJUMOE U JOCTaTOYHbIE YCIOBUS
PKCTpEMyMa).

2. Muddepenunansuple ypaBHeHus Ditnepa-Jlarpanxka /i onpeeneHus 3KCTpeMaiu
(b yHKIIMOHaIA.

3. OyHKIMOHAIIBI, COJepKAaIIe TPOU3BOAHbIE O0Iee BBICOKMX MOPSIKOB.

Bormpock! 1151 caMOCTOSATENBHOIO U3YUYEHHUS:

4. IIpsiMbple METO/IbI B BADUALIMOHHBIX 33/1a4aXx.

VK-1, OIIK-1, TIK-
202, TIK-204

1,2,3,5,8,19, 21,
22

Jlexuus: BeeneHre B METOI KOHEYHBIX JIEMEHTOB
113y4aeMble BOIIPOCHI:

1. OcunoBuble moHsiTHSE MKD.

2. Bapuarnmonnas ¢opmynupoka MKD.

3. CocoObI TUCKpETU3AIUH.

4. Peuenue ypaBaenus Jlarutaca MKO.

Bonpocs! /U1t caMOCTOSATENBHOTO U3YUEHHUS:

5. CriocoOBbl 3ajaHKsI TPAaHUYHBIX YCIOBH.

6. KOHEUHO-3JIEMEHTHBIE KOMIIJIEKCHI TPOTPaMM.

YK-1, OIIK-1, I1K-
202, TTK-204, T1IK-205

8, 10, 11, 12, 13, 15,
16, 21, 22

11

ITeK
Ne6

Jlexuus: BBeneHue B UUCIEHHBIE METO/IbI ONITUMH3ALUU
l13yuaeMble BOIPOCHI:

1. OCHOBHEIC TTOHATHS U ONPCACIICHUA. Knaccmbnkaum{ 3aaa4 OIITUMHU3AlUH.

VYK-1, OIIK-1, I1K-
202, TIK-204, T1IK-205

10, 13, 17,18, 30, 31
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2. UucneHHble METOIbI 0€3yCI0BHOM ONTUMU3ALINY.

3. MeTonbl penieHns 3a4a4 yCIOBHOW ONITUMHU3ALIHH.
4. OcoOEHHOCTH MHOTOKPUTEPHUATILHON ONTHMH3AIUH.
Bormpock! 1151 caMOCTOSATENBHOIO U3YUYEHHUS:

5. 3a1a4y MapaMeTpUIeCcKo ONTHUMH3AIIH.

1 ;E 1 OnpeneneHue ycIoBUi MOA00US TIPYU MOJICTHPOBAHUH YIIPYTO JAe(POPMHUPYEMBIX TEIl. YK;(L)’zf)ll‘_[Ig:zlcj)EK- 57,914 2

2 mp [[IpuMeHeHHe TeopUU MOAOOUS U aHATHM3a PA3MEPHOCTEH MPH MOCTPOSHUH PUOIIMIKEHHBIX VK-1, OIIK-1, TIK- 7 22 97 28 2
No2  |pemieHuii B 3aa4e 0 TeUeHHUH Bs3KoM cpenl B IDKT. 202, TIK-204 e e

3 [mp  [[IpuMeHEeHHe OJHOIIATOBBIX METO/IOB MPH PEIICHUH 3a/1a41 O KOJIeOaHUAX (PU3HMIECKOro OIIK-1, TTIK-202, T1K-

1-3,5-9, 21, 23-26 | 2

Ne3  |MasiTHHKA. 204

4 mp  [[IpuMeHEeHHe MHOTOMIArOBBIX METOJIOB IIPH PEIICHUH 3a7a9i O KOJCOAHUIX PU3NISCKOTO OIIK-1, [1IK-202, TI1IK-[1, 2, 3,5, 6, 7, 8, 9, 2
Ne4  MasiTHUKA. 204 19, 21, 23, 24, 25, 26

5 mp  |PemieHue ypaBHEHUI IBHKEHUS ABYX MAacCOBOM MEXaHMYECKOW CUCTEMBI, COBEPIIAIOIIEH OIIK-1, I1IK-202, IIK-| 1, 2, 3, 5-7, 8, 14, 5
Ne5  BbIHYXAEHHbIE KoJiebaHusl, MeToamu Pynre-Kyrra. 204 19, 21, 23-26

6 mp [[IpuMeHeHue KOHEUHO-PA3HOCTHHIX METOJIOB MpH pelieHuH ypaBHenus Jlarpamxka 2ro pona |OIIK-1, T1K-202, I1K-| 1-3, 5-9, 19-21, 23, 5
INe6  |mJ1st cMCTEMBI C OHOM CTENEHBIO CBOOO/IBI. 204 24, 26

7 |op Pemenue 3amaun 06 u3rubde 6anku meroaom ["anepkuna OIK-1, [IK-202, TIK-\ 1, 2,3, 5,6, 7, 8, 9, 2
No7 ' 204, TIK-205 10, 11,12, 13, 14

8 mp |Pemenue aAByMepHOU 3amaun TeroodOMena metogomM MKP. OIIK-1, T1IK-202, I1IK-
oS 204 1-5, 8,19- 22 2

O mp [[IpuMeHeHue MeTOAa KOHEYHBIX PA3HOCTEH MPH PEIICHUH 3a]Ia4H O TEUSHUH BS3KOU OIIK-1, [TK-202, TIK- 1-5 17 22 2
NeQ  pKMAKOCTH B NOJIIMITHUKE KUJAKOCTHOTO TPEHUSI. 204 Y

10 lefgl 0 Pacuer HanpsiKeHHO-e(hOPMUPYEMOTO COCTOSIHUS yrpyroi 6anku MKD. Onlgg"hrﬁ;?ggé TK- 1-5. 2

11np  |Pemenue nBymepHOi 3a1aun TeriooOMeHa Metogom PuTia. OIIK-1, T1IK-202, I1K-|, 2, 3, 4, 5, 8, 11, 12, 5
Nell 204, TIK-205 13

12mp  |OnpeneneHne ONTHMAIBHBIX TEOMETPHUECKUX XapaKTEPUCTHK ceueHnH HarpyxeHHo# Oankwu.|OITK-1, TTK-202, I1K- 8 10.13. 17 18.30| 2
Nel2 204, IIK-205 T T e T
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6 CamocTosiTe/IbHAsA pad0Ta ACMUPAHTOB

Tabnuna 3 — CamocTosTenpHas paboTa aCHMPaHTOB

. Bcero Cemectp Ned
Buabl yueOHoli padoThI
4acoB | 0aJ1710B |9acoB | 0aJI0B
1 2 3 4 5
OCPC
IToaroroBka K JIEKIIUSM 12 - 12 -
ITonroToBKa K NPaKTUYECKUM 3aHSATHIM 24 - 24 -
IToaroroBka K MpoOMEXKyTOYHOMY KOHTPOJTIO | 36 36
Hroro no OCPC 72 - 72 -
KCPC
Htoro no KCPC 36 36
Hroro no gaxkry
Hmoeo no naany 36 - 36 -

7/ O0pa3oBaTe/ibHbIE€ TEXHOJIOTUHU

OOpa3oBarenbHbIE  TEXHOJOTMM, HWCIOJIb3yEMblE MpU  pealn3aluu
pa3IMYHbIX BUJOB yueOHOU paboThl MpelyCMaTPUBAIOT UCIIOJIb30BAHNUE:

- CETEBBIX KIIACCOB;

- COBpPEMEHHBIX JIMIIEH3UOHHBIX NPOrpaMMHBIX NpoAykToB: MATLAB,
MATHCAD u AIIM;

- OCHAILICHHBIX MYJIbTUMEIUNHBIX ayAUTOPHIA.

Taxxxke oOpa3oBaTeiabHbIE TEXHOJOTMH MPEAyCMaTpUBAIOT  y4aCTHE
aCIIMPAHTOB B BBINIOJIHEHUN HAYYHO-TEXHUYECKUX IIPOEKTOB.

8 OneHoYHbIE CPeICTBA /151 TEKYIIEro U py0esKHOTr0o KOHTPOJIs
yCIeBaeMoCTH

OneHouHble cpeAcTBa A TEKyHero U pyOeXHOro  KOHTPOJIA
YCIIEBAEMOCTH, IUIAHUPYEMBbIE Uil pPEAM3alMHA PA3JIMYHBIX BUAOB KOHTPOJIA,
IIpeayCMaTPUBALOT:

TEKYIIHI KOHTPOJIb:

- IIPOBEIECHHME TECTUPOBAHUA II0 JICKUMOHHOMY MaTepuagy ¢ ITOMOLIBIO
TEXHUUYECKUX CPEACTB U MH(OPMALIMOHHBIX CUCTEM;

- pelLlIeHKE TUIOBBIX 3a7a4 Ha IPAKTUYECKUX 3aHATUAX;

pyOeKHBIN KOHTPOJIb: Caua IK3aMeHa.
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9  VYueOHO-MeTOAMYECKOEe, WHGPOPMANMOHHOE HW  MaTEePHAJbHO-
TeXHH4YecKoe odecrnedyeHre yueOHOM TUCIMILUIMHBI (MOLYJIA)

1) YueOHO-MeTOAMYECKOE 0OCCIICUESHNE TUCIIMILIHHBI:

- OonbIMoTeYHO-NH(OPMAITMOHHOE oOecrieueHue OnOIMOTEKU
«T'ocynuBepcuret - YHIIK», B TOM unciie aDOHEMEHT, YUTAJIbHBIN 3aJ1, HHTEPHET-
pecypc <http://e.lanbook.com/>;

2) MarepuainbHO-TeXHUYECKOE 00eCrieYeHNE TUCIUILTUHBI:

- MyJIbTUMEUNHAS ayTUTOPHUH;

- KOMIIBIOTEPHBIN Ki1acc;

- yueOHble Nabopatopun Kadeapbl «MexaTpoHUKA W MEXKITYHAPOIHBIM
WHXUHUPUHTY.
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10 PexoMenayeMasi iuTepaTypa
10.1 OcHoBHasi inTEepaTypa

1. baxsanoB H.C., XKunkos H.II., KooenskoB I".M., Uncnennsle METONBI. —
M.: bunom. Jlaboparopus 3nanui, 2013. — 636¢.

2. Hurnep ®@. Mexanuka TBEpAbIX TeJ U KUAKOCTeH. IlepeBoa ¢ aHri. —
Wxesck: HULL «Perynsipnas n xaotnueckas nuHamuka», 2002. — 912c¢.

3. Camapckuii A.A., Muxaitnos A.Il. Maremarndeckoe MOJEIHPOBAHUC. —
M.: DUSMATIJINT, 2005. — 320 c.

4. KonmmoropoB B.JI. Mexannka o0paOOTKM METaJJIOB JAaBlieHHEM. — M.:
Mertamtyprus, 1986. - 688c.

5. B.M. Baubko, O.B. Epmommna, I'H. KyBbeipkuH. Bapuannonnoe
MCYHCIICHHE U ONTUMAJIbHOE YIIpaBlieHue: YueO. A By30B. -3-€ U3/l., UCTIPABIL. -
M.: U3n-Bo MI'TY um. H.D. baymana, 1989. - 488c.

6. K. Jlanmom. BapuanvoHHble NPUHLMINBL MeXaHWKA. M.: Puzmarrus,
1965, - 411c

7. Tapr C. M. KpaTkuil Kypc TEOpETHYECKOM MeXaHUKH: Yueld. yis
BTYy30B.— 10-€ u3n., nepepad. u non. — M.: Beicr. mik., 1986.— 416 c.

8. O. Mutuen, P. Ysiir. MeToa KOHEUHBIX 3JIEMEHTOB ISl YPaBHEHUH C
YaCTHBIMHU NPOU3BOAHBIMU. M.: Mup, 1981. 214c.

9. C. Ilarankap. YucneHHble METOAbI pEUIEHUS 3aJad TEIIoOOMEHa H
JTAHAMUKH KUAKOCTUA. M.: DHeproaromusaar, 1984. - 119¢.

10.2 JonmoiHuTEIbHAS JIUTEPATypa

10. baxsanos H.C., Jlanun A.B., UmxonkoB E.B. UuciaeHnble METOIBI B
3a/layax M yNnpaxxHEHUsx : yde0. mocooue s By3oB. — M.: bunom. JlabopaTopus
3Hanuii, 2013. - 240 c.

11. MonenupoBaHie POTOPHBIX CHUCTEM C OMOPaMHU KUIAKOCTHOTO TPEHUS :
monorpadus/ JI.A. CaBun ; O.B. Conomun. - M. : Mammnoctpoenue-1 , 2006. -
443 c.

12. Cenos JI.M. Metonbl mogoOuss M pa3MEepHOCTH B MeXaHWKe. - M.:
OU3IMATIINUT, 1972. — 440c.

13. Jlangay JILJ., Jlupmmua E.M. Teopermueckas ¢usmka B 10 Tomax.
Towm 6. 'maponunamuka: Ydyebnoe nocodue. - M.: DUSMATIINUT, 2003. - 736 c.



