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1 Hesan u 32724 0CBOEHMSI JUCHHUILTUHBI (MOYJIs1)

Heabro 0CBOCHUS TUCIMIUIAHBI (MOTYJIS) SIBJISETCS U3yYEHHUE OOIINX 3aKOHOB MEXaHUKHU, OMH-
CHIBAIOIIUX JBMKCHHUE U PABHOBECHE MATEPUAIIBHBIX TEJl U BO3HUKAIOIIKME MPU 3TOM B3aUMOJECH-
CTBUSI MKy TEJIaMHU, a TAK)KE OBJIaJICHUE OCHOBHBIMHU aJITOPUTMaMU UCCIIEI0BAHMS PABHOBECHUS U
JIBUKEHUS MEXaHUYECKUX cucTteM. @opMUpOBaHUE HA JAHHOW OCHOBE HABBIKOB M YMEHUM MOCTPO-
€HUS U UCCIICI0OBAHUS MEXaHUKO-MAaTEMAaTHYECKUX MOJIeIIEH, aJIeKBATHO OMMUCHIBAIOLIUX Pa3HOO0-
pa3Hble MeXxaHu4ecKue sBiieHust. [loMrMo ATOro, MpU N3yYeHUH TEOPETUUECKON MEXaHUKH BhIpada-
THIBAIOTCSI HABBIKU MPAKTUYECKOTO UCTIOIb30BAHMS METOI0B, MIPEIHA3HAUCHHBIX JJI1 MaTeMaThue-
CKOrO MOJICTIMPOBAHUSI IBUYKEHHS CUCTEM TBEPIBIX TEII.

3agayaMu OCBOCHUS TUCHUILIIUHBI (MOYJIs) SIBJISTFOTCSI:
— U3YYCHHE MEXaHWYECKON KOMIIOHEHThI COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHHBI MUPA, M0-
HATUH U 3aKOHOB TEOPETUYECKON MEXAHUKH;
— OCO3HAHHME MECTa U 3HAYEHUSI MEXaHUKHU B CUCTEME MOATOTOBKH CHEIUAINCTA;
— OBJIQJIEHUE METOJAMH PEIIECHUS MPAKTHYECKU BAKHBIX HAYYHO-TEXHUYECKUX 3a]1a4, OCHOBHBIMHU
aJropuTMaMy MaTeMaTUYE€CKOTO MOJICTTUPOBAHUS MEXaHUUECKUX SIBJICHUN;
— (dopmupoBaHUE YCTOWYNBBIX HABBIKOB 110 IPUMEHEHUIO ()yHIaMEHTAIBHBIX ITOJIOKCHHI Teope-
TUYECKOW MEXaHUKH IPU HAYYHOM aHaJIU3€ CUTyalluid, C KOTOPBIMU MHKEHEP CTAJIKUBAETCS B X0JI€
CO37IaHMSI HOBOM TEXHUKHU M HOBBIX TEXHOIOTHIA;
— OCO3HAaHHME MECTa U POJIM COBPEMEHHOM BBIUMCIUTEILHON TEXHUKHU IIPU PEIICHUHU CIIOKHBIX 3a-
a4y MexaHuku. [IppoOpeTeHne npakTHYeCKUX HABBIKOB MCIIOIH30BAHUS BHIUUCIUTEILHON TEXHUKHU
IIPU YUCJICHHOHN pean3alii aITOPUTMOB PEIICHUSI MEXaHUUYECKUX 3a7]a4 U aHAJIM3€ MOJy4YE€HHOIO
peuieHus;
— O3HAaKOMJIEHHUE CTYJIEHTOB C UCTOPUEHN U JOTUKOW Pa3BUTHUS TEOPETUUECKON MEXAHUKH.

2 MecTO IUCHUILIHHBI (MOIYJIS1) B CTPYKTYpPe OCHOBHOI npodeccHoHAIb-
HOH 00pa3oBaTeJIbHOM MPOTPaMMbI

JucuuruinHa (MO/YJb) OTHOCUTCS K 630601 OCHOBHOMU MpOo(hecCHOHaIbHON 00pa3oBaTelb-
HOM IPOrpaMMBl.
JucuumnnuHa (MOAYJb) U3ydaercs B 2,3 cemecmpax.

3 [lepedyeHnb MUIAHUPYEMBIX Pe3yJabTATOB 00Y4YEeHHUsI MO JAUCHUILIHHE (MO-
1y J110)

[lepedeHp mIaHUPYyEMBIX PE3YIbTATOB O0YUYEHUS MO AUCUUILUINHE (MOJYJII0), COOTHECEHHBIX
C IUTAHUPYEMBIMH pe3yJbTaTaMHU OCBOEHMSI OCHOBHOW NMpoQeccroHaIbHON 00pa30BaTeIbHOM Mpo-
rpammbl ((opMUpyeMBIMU KOMIIETEHLIUSMH) , YCTAHOBJIEHHBIMU B OOLIEH XapaKTepUCTUKE OCHOB-
HOM npodeccroHabHON 00pa30BaTEIbHON MPOrPaMMBbI, TPUBEAEH HUKE.

B pesynbrare ocBOCHMS AUCITUTUTHHBI (MOIYIIs) 00YUYatOIIUIACS TOTKEH:
3HaTh:

1. OCHOBHBIC TIOHATHS ¥ 3aKOHBI MEXAHWKH, HX CIEACTBHs, MOPSIOK MPHUMEHCHUS
TEOPETHUYECKOTO aIapara MEXaHWKH B BaKHEHINMX IPAKTHYECKUX MPHUIOKEHUSAX (k00
komnemenyuu I[1K-5);

2. OCHOBHBIE MOJIEIH TEOPETHYECKON MEXaHWKH, HIACOJOTHI0 MOIEITMPOBAHMS TEXHHUUECKHX
CHCTEM M TIPHHIUIIBI IOCTPOEHHS MaTEMAaTHUECKMX MOJEIEH MEXaHHUECKHX CHCTeM (K00
komnemenyuu [1K-5);

3. OCHOBHBIE METOJbl M THIIOBBIC AITOPUTMBI HCCIICJIOBAHUS PABHOBECHUS M JIBIOKCHHUS
MeXaHUUECKUX cucteM (koo xomnemenyuu OK-T).



Ymern:

1. 3amuchIBaTh, WCIOJB3YS pasIMYHbIE METOJBI, YPABHEHHUS, OIMCHIBAIOIINE ITOBEICHHE
MEXAHUYECKUX CHCTEM, YUYHUTBHIBAS [PH 3TOM Pa3MEPHOCTH MEXAHMYECKUX BEIUYUH U HX
MaTeMaTUYECKYI0 IPUPOLY (CKalIsAphl, BEKTOPBL, JIMHEHHBIE onepaTopsl) (ko0 komnemenyuu
1IK-5);

2. OOBACHATH XapakTep MOBEACHUS MEXAaHUIECKUX CHCTEM, IPUMEHSIS TEOPEMBI MEXAHHKH M UX
cnenctBus (koo komnemenyuu I[1K-5);

3. IPUMEHSATh OCHOBHBIC METOBI HCCIIEIOBAHHS PABHOBECHS M JIBHIKEHHS MEXaHHUYCCKHX
CHCTEM, a TAaK)KE THIIOBBIC AJTOPUTMBI TAKOT'O HMCCIICJOBAHUS IMPH PEIICHUH KOHKPETHBIX
3anad (koo komnemenyuu OK-T).

Baanern:

1. sammcu, WCIONB3Ys pa3MYHBIE METOJbI, YPaBHEHHH, ONMCHIBAIONIMX IIOBEICHUE
MEXaHUYECKUX CHCTEM, YUYHUTBIBAS MPH 3TOM Pa3MEPHOCTH MEXAHWYECKHUX BEIUYHUH U HX
MaTeMaTHYECKY0 MpUpoay (koo komnemenyuu I1K-5);

2. 0OBSCHEHHUS XapaKTepa MOBEIECHUS MEXaHMUECKUX CUCTEM, IPUMEHSIST TEOPEMbI MEXaHUKH 1
ux cienactBus (koo komnemenyuu ITK-5);

3. TpUMEHEHHsS OCHOBHBIX METOJIOB HCCIICJOBAHHs PABHOBECHS M JBHKECHHS MEXAHHIECKHX
CHCTEM, a TAaK)K€ THIIOBBIX AJITOPUTMOB TAKMX HCCIICAOBAHHM MPH PEHIEHHMH KOHKPETHBIX
3agad (ko0 komnemenyuu OK-T).

4 O0beM u cofepKkaHue IUCHUTIAHBI (MOLYJIA)

4.1 O0bemMm aUCUMIIMHBI (MOAYJIs1), 00beM KOHTAKTHON M CaMOCTOSITE/Ib-
HOI1 padoTHI 00y4YaKOIEroCH NMPU OCBOCHUH AUCIHUILIUHBI (MOAYJIs1), GOpMBI IIPO-
MEKYTOYHOM aTTeCTALMH 0 AUCHHUILINHE (MOAYJII0)
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Ounas dhopma 00yueHus

2 34 3 108 32 32 0 0,1 439
3 KP,2 3 108 16 16 3 0,5 72,5
Hroro — 6 216 48 48 3 0,6 116,4

3aouHas hopma 0OydeHHs

2 34 3 108 2 8 0 0,1 97,9
3 KP,D 3 108 2 4 3 0,5 98,5
Hroro — 6 216 4 12 3 0,6 196,4
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VYcnoBHble cokpamieHus: D — 3k3ameH, 34 — 3auet, /I3 — auddepenninpoBaHHbIif 3a4eT (3a4eT

¢ ouenkoii), KIT — 3amura xypcoBoro npoekra, KP — 3ammura kypcoBoit paboThlI.

4.2 Conep:kaHue JeKIMOHHBIX 3aHATHI

Ounas popma 00yueHusn

TeMbl JeKIIMOHHBIX 3aHATHH

2 cemecmp

1.BBeieHue B MEXaHUKY
1.1. TIpeamer TeopeTUIECKON MEXaHUKH U € POJIb B COBPEMEHHOM O0Pa30BAHHH.
1.2. OCHOBHBIE HCTOPUYECKUE ITAIBI PA3BUTUS MEXAaHUKH.

2. KuneMaTnka TO4YKH
2.1. Kunemaruka TO4kH U €€ oCHOBHBIE 3aa4ur. CIiocoObI 3aaHusl IBIKEHUS
TOYKHU: BEKTOPHBIN, KOOPJUHATHBIN, €CTECTBCHHBIMH.

2.2. OnpeneneHue KHUHEMaTUUECKUX XapaKTEPUCTUK JBUKEHUS TOUKHU IPU BEKTOP-
HOM M KOOPJMHATHOM CIOCO0ax 3aJaHus €€ IBUKECHUSL.

2.3. EcrecTBeHHBIE OCH, €CTECTBEHHBIN TpeXrpaHHUK. KpuBU3HA 1 paguyc Kpu-
BU3HBI KpUBOM. OnpeieneHnss CKOPOCTH U YCKOPEHUsI TOUYKH ITPU €CTECTBEHHOM CIIoco0e
3amanus e€ nBmkeHus. KacarenbHoe 1 HOpMaJIbHOE YCKOPEHHE TOUYKH.

3. KunemaTnka npocreHux ABMKeHUIl TBEPAOro Teia

3.1. ITonsiTue 06 abcontoTHO TBepIoM Tesie. OCHOBHBIE 3a/1a4l KUHEMAaTUKU TBEP-
noro tena. [lonstue o uncne creneneit ceo6op1. Knaccudukanus ABuxeHn TBEPAOTO
Tena.

3.2. IloctrynarensHoe ABmxeHUe TBEpAoro tena. [I[pumeprsl. OCHOBHas TeopeMa Io-
CTYIATENbHOIO ABM)KCHHUSA. Y PaBHEHHUS [TOCTYIATENBHOTO IBUKEHUS

3.3. BpamarenpHoe JBHXEHHE TBEPAOIO TEJA BOKPYT HEMOABUKHON OCH. Y paBHE-
HUE BPALATEIIBHOTO ABWKEHUSA. YTI0Bas CKOPOCTh U YIVIOBOE YCKOPEHHUE.

3.4. CKOpOCTb U YCKOPEHHUE TOUYKH TEJIA, BPALAIOLIETOCS] BOKPYT HEMOIBHIKHOM OCH.
[IpuMepsl Ha onpeiesIeHne CKOPOCTEW U YCKOPEHUI TOYEK TeJla BO BPAIATEIbHOM JIBHKE-
HUH.

4. IliiockonapaJnJieabHoe (IJI0CKOe) IBUKeHHe TBEPAOro Tesia

4.1. Onpenenenne mIockoro AsmxkeHus. [Ipumepsl. YpaBHeHNs TBUKEHUS IUNIOCKON
¢urypsl. PaznoxeHnne nBHKEeHUS TUIOCKON (DUTYpHI Ha MOCTyNAaTEIbHOE JIBUKEHUE BMECTE C
ITOJIFOCOM M BPAIIaTEIbHOE IBM)KEHUE BOKPYT IOJIFOCA.

4.2. Teopema 0 CKOPOCTSIX TOUEK IIOCKON (urypsl. CBOMCTBO MPOEKIMA CKOPOCTEH
JIBYX TOYEK IJIOCKON (UTYpPHI Ha OCh, MPOXOAAIIYIO Yepe3 3TU Touku. HezaBucuMocTs yr-
JIOBOI CKOPOCTH U YTJIOBOTO YCKOpEHUs PUryphl OT BbIOOpa nostoca. [Ipumenenue teo-
PEMBI IS OIPENIETIEHUSI CKOPOCTEN TOYEK M YTIIOBBIX CKOPOCTEH 3BEHBEB INIOCKOIO MeXa-
HU3MA.




TeMbl JeKIIMOHHLIX 3aHATHH

4.3. MruoBenssii ieHTp ckopoctei (MLIC) mmockoii purypsl u crnocoOsl ero
HaxoxaeHusa. OnpeeneHue CKOpoCcTei ToUeK MI0CKoi (GUTyphI U €€ YIIIOBOM CKOPOCTH C
nomoibio MLC. ITpumepsi.

4.5. Teopema 00 yCKOPEHHUSAX TOUCK IUIOCKOH (hUTypbl. MHOTOYTOJIbHUK YCKOPEHUM.
IIpumepsl.

5. BpaiueHue TBep/A0ro Tesia BOKPYT HeMOABUKHOM TOUKHU

5.1. Onpenenenue nerwkenus. [ Ipumepsl. Uncro cremeneii cBo6op!. Yribsl Dinepa. Kune-
MaTHYeCKUE ypaBHEHHS C(PepHIECcKOro IBIKESHHUS Tela.

5.2. CKOpOCTh TOUYKH TeJIa MpH c(hepruecKkoM IBHKEHUH. YTIIOBask CKOPOCTh. MTHO-
BEeHHas ochb BpaieHus. [lonsitue 06 akconnax. Kunemarnueckue ypaBHeHus Ditiepa.

5.3. YrioBoe yckopeHue Tena npu chepruuecKoM JABHKCHUHU. Y CKOPEHHE TOYKH
TeJa Mpu CPepUIeCKOM JTBUKCHHH.

6. O0mmii ciayyaii IBUKEHHS CBOOOTHOTO TBEPIOIO Teja

6.1. Onpenenenue nBxeHus. Yucno crenexeit cBo0obl. Pasnoxkenue ABMKEHUS
CcBOOO/IHOTO TBEPJIOTO TEJIa HA MTOCTYNATEIbHOE IBUKEHUE BMECTE C TIOJ0COM U Bpallia-
TEJIbHOE JABUKEHUE BOKPYT IMOJIIOCA. Y PaBHEHUS ABUKCHUS.

6.2. TeopeMbl 0 CKOPOCTSAX U YCKOPEHUSAX TOUEK CBOOOHOIO TBEPAOIO Tea.

10

7. Cl10:xkHO€ IBHIKEHHE TOUYKHU
7.1. AGCOIIOTHOE, OTHOCUTEIIBHOE M IIEPECHOCHOE IBHKEHUS. [Ipumepsl.
7.2. Teopema 0 CIOXKEHUH CKOPOCTEN TOUKH.

11

7.3. Teopema o cnoxkennn yckopenuii (teopema Kopuonuca). ¥Yckopenue Kopuo-
muca. [Ipasuno XXykoBckoro.
7.4. Ilpumep Ha onpeiesieHne CKOPOCTH U YCKOPEHUSI TOUKH B CIIOKHOM JIBHYKCHUH

12

8. Ci10:xHO€ NBHIKeHHEe TBEPAOro TeJia

8.1. CnoxeHne nocTynareabHbIX JABHKEHUN TBEPOTO Tea.

8.2. CnoxxeHue BpalieHuil TBEPAOTO Tella BOKPYT MEPECEKAIOIINXCS OCEH.

8.3. CiioxeHme BpalieHni TBEPIOTO Tella BOKPYT MapaliesIbHBIX oceid. [Tapa Bpa-
menui. [lonstue o Mmeroae ocranoBku. [Ipumep.

13

9. Cratuka

9. 1 . BBGI[GHI/I@ B CTaTI/IKy. OCHOBHI)IC IIOHATUA N onpeneneHHﬂ. AKCI/IOMI)I CTaTUKU.
OCHOBHBIE 3aJ]a4H CTaTUKH.

9.2. Cucrema cxoaamuxcs cui. OnpeaeneHue paBHOICUCTBYIOMIEH CUCTEMBI CXOIs-
LIUXCS CHJI. Y CJIOBUSI PABHOBECHS CXOISAIIUXCS CUII

14

9.3. ITapa cuin. MOMEHT CHIIBI OTHOCUTENBHO LIEHTpa U och. MoMeHT napsl. CBoOM-
cTBa nap cwi. CiaoxeHue nap cuil. Y cioBUs paBHOBECHE I1ap.

15

9.4. IlpousBonpHas cucteMa cuil. [ TaBHBINA BEKTOP U INIABHBIA MOMEHT CUCTEMBI
cui. [IpuBeneHne Npon3BOIBHON CUCTEMBI CHJI K LIEHTPY. Y CIIOBUSI PAaBHOBECHUS Pa3JIMUHBIX
cucreM cuil. [limockas cucrema cuiL.

16

9.5. HacTHbIe ciy4yau PUBEICHHS POU3BOJIBHON CUCTEMBI CHII K LIEHTPY: PaBHO-
JeCTByIOIas, Napa CHJI, AMHAMUYECKUN BUHT.

9.6. LlenTp mapaymenbHbIX cuil. LleHTp TsxkecTn TBepAOro Tena. Meroasl onpenene-
HUS IOJIOKEHUS LIEHTPA TSHKECTH.




TeMbl JeKIIMOHHLIX 3aHATHH

3 cemecmp

10. BBenenue B JUHAMHUKY. JJMHAMHKA MATEePUATbLHON TOYKH.

10.1. OcHoBHbIE OHATHUSA U onpeaeneHus. 3akoHsl ['anunes-HproToHa.

10.2. Iuddepennuanbabie ypaBHEHUS IBMKEHUS MaTePUATbHON TOYKU MTPU BEK-
TOPHOM, KOOPJIMHATHOM M €CTECTBEHHOM CIIOCO0aX 3a/laHusl ABMKCHUS.

10.3. JIBe OCHOBHBIE 33J]a4 TUHAMHKN TOUYKH U UX PELICHUE.

10.4. JlunamMuKa OTHOCHTEJIBHOTO JBM)KEHUS MaTepUainbHOi Touku. Juddepenim-
aJlbHbIE YPABHEHUSI OTHOCUTENIBHOIO BHKEHHUs. [IepeHoCcHas U KOpHOoJaMcoBa CUIIbI HHEP-
IHMHU. YPaBHEHHE OTHOCUTEIIBLHOTO 1TOKos. [Ipumep.

11. Mexanuyeckasi cucremMa

11.1. Onpenenenue mexannieckout cuctemsl. [Ipumepsl. Knaccudukanus cui, aei-
CTBYIOIIIMX HA MEXaHUUYECKYIO cucTeMy. CBONCTBA BHYTPEHHUX CHIL.

11.2. Iuddepenumanbupie ypaBHEHHs TBUKEHUS MEXaHUYECKOU cucTeMbl. OCHOB-
HBIE 33J]a4M IMHAMUKH JUISI MEXaHUYECKOU CUCTEMBI.

12. O01mme TeopeMbl JTMHAMUKHA MEXaHUYECKOH CUCTEMbI

12.1. IleHTp Macc MEXaHMUYECKOM CHCTEMBI U €ro KoopauHaThl. Macca cuctemsl. Teo-
pema o IBMKeHUH 1eHTpa macc. CoxpaHeHue JBUKECHUS [ICHTPa Macc.

12.2. KonnuyecTBO JBUKEHUSI MEXaHUYECKOM CUCTEMBI. DJIEMEHTAPHBIN U MOTHBIN
UMITYJIbC CHITBL. TeopeMa 00 U3MEHEHUH KOJIUYeCTBa ABMKEHUS cucTeMbl. CoXpaHeHHEe KO-
JINYECTBA ABMKEHHS MEXAHNUECKOH CHCTEMEL.

12.3. MOMEHT KOJIMYECTBA IBU)KEHUSI MaTepUaIbHON TOUKA OTHOCUTENIBHO LIEHTpa
u ocu. Kunernueckuii MOMEHT MEXaHUYECKON CUCTEMBI. Teopema 00 M3BMECHEHUN KUHETH-
YECKOro MOMeHTa cucTteMbl. CoXpaHeHHe KHHETUIECKOTO MOMEHTA.

12.4. Kunerndeckas 3Heprusi MexaHuueckoi cucreMbl. Teopema Kenura. Borancne-
HUE KHHETUYECKON SHEPIMH TBEPAOIO TEJIa IIPU OCTYNATEILHOM, BpaIlaTEIbHOM U ILIOC-
KOM JBIKEeHUAX. TeopeMa 00 N3MEHEHNU KHHETHUECKON SHEPIMH MEXaHUUECKO CUCTEMBI.

12.5. DnemenTapHas u nonHas padora cuiabl. MomHoCTh cuibl. PaboTta cuibl Tshxe-
CTH U CWJIBI yIpyroctu. PaboTa BHYTpEHHUX CUII B a0COIIOTHO TBEpAOM Teine. PaboTa u
MOIIHOCTb CHJIBI, IPUJIOKEHHON K TOUKE T€Ja, BPAIAIOIIEr0Csi BOKPYT HEMOABUKHOM OCH.

12.6. IuddepenunanbHble ypaBHEHUS OCTYNATEIbHOTO, BPAILlaTEIbHOTO U TJIOC-
KOro ABMKEHHs TBEpAOro Tena. OceBoli MOMEHT MHEPLIMHU TENA.

13. llpunuun Janamoepa (MeToa KHHETOCTATHKH)

13.1 Cuna unepriuu MatepuanbHoit Touku. [Tpuniun JanamOepa ans matepuaib-
HOM TOYKH.

13.2. Ilpunuun lanamGepa 17151 MEXaHUYEeCKON cucTeMbl. MeTo] KHHETOCTATHKH.
Pemenue nepBoii 3a1a4u JUHAMUKH.

13.3. IIpuBeneHne CUII MHEPLIMU TOYEK TBEPAOIO TeJIAa IPU MTOCTYATEIBHOM, Bpa-
IIaTeILHOM U IJIOCKOM €r0 JIBUYKEHUSIX.

13.4. Onpenenenne TUHAMUUYECKUX PEAKIIMNA MOJAUIMITHUKOB BPALIAIOIIETrOCs TBEP-
noro tena. LlenTpobexHble MOMEHTBI MHEPLIMHU Tela. Y CIIOBUS, IPU KOTOPBIX 100aBOUYHbIE
JUHAMHYECKHE PEAKIIUHU paBHbI HyI10. CTaTHYeCcKas U IMHAMUYECKasi ypPaBHOBEIIEHHOCTb
Tena.




TeMbl JeKIIMOHHLIX 3aHATHH

14. Dj1eMeHThI AaHAJIUTHYECKOH MeXaHuKH

14.1. OcHOBHBIE OHATUS AHATUTUYECKON MEXaHUKU: CBSI3U U UX YPaBHEHUSI, KJlac-
cuduKanus cBsA3el; BO3SMOXKHbIE ITEPEMEIIECHUS MaTEPUATBHON TOUKA M MEXaHUYECKOH CH-
CTEMBI; BO3MOXKHAs paboTa; ujcaIbHbIC CBSI3U; 0000IICHHBIC KOOPAMHATHI; YUCIIO CTEIIEHEH
CcB00OIBI TOJJIOHOMHOM MEXaHUYCCKOM CUCTEMBI.

14.2. Tlpuanun BO3MOXKHBIX niepeMenieHunii. OOI1iee ypaBHEHHE THHAMHKHU.

14.3. O6001mEHHBIE CUITBI U CTIOCOOBI X BhIUUCICHHS. [IpHHIMIT BOSMOXKHBIX Iepe-
MeIIeHUH B 0000IIEHHBIX KOOPIMHATAX. Y CIIOBHUS PAaBHOBECHSI MEXaHHUECKOM CHUCTEMBI B
0000IIEHHBIX KOOPAMHATAX.

14.4. O0miee ypaBHEeHHE TMHAMUKY B 0000IIEHHBIX KoopauHaTax. Jnddepenimanbabie
YpaBHEHUS JBM>KEHHSI TOJIOHOMHOM MEXaHUYECKOM CUCTEMBI B 0000IIIEHHBIX KOOPAMHATAX
(ypaBHenus Jlarpamxka BTroporo pona). Y paBHeHus Jlarpanika /1t KOHCEPBATUBHBIX CHCTEM.

15. MaJsble ko/1e0aHUSI MeXaHHYECKUX CHCTEM

15.1. lonaTne 06 yCTOHYMBOCTH TOJOKEHUS PABHOBECHSI MEXaHHUECKOW CHCTEMBI.
Teopema Jlarpanxa-/lupuxie. Y cTOWYUBOCTh PABHOBECUSI MEXaHUYECKON CUCTEMBI C OJ1-
HOM CTENEHBIO CBOOO/IBI. Y CTOMUYMBOCTh PABHOBECHUS MEXAHUYECKON CUCTEMBI C KOHEUHBIM
YHCIIOM CTeTeHel CBOOOIbI.

15.2. Kunernueckas ¥ NOTEHLIMAJIbHAs SHEPTUS CUCTEMBI B 0000LIEHHBIX KOOPIU-
Hatax. JluccunatuBnas ¢pynkuus. Juddepennmansubie ypaBHEHUS MaiblX KoJleOaHuii Me-
XaHUYECKOH CHCTEMBI C KOHEUYHBIM YHCIIOM CTETICHEH CBOOO/IBI.

15.3. CBoOoauble KojIeOaHUsI MEXAaHUYECKON CUCTEMBI C OJHOM CTENEHBIO CBOOOIBI.
HuddepennnansHoe ypaBHEHHE U €T0 HHTETPUPOBAaHUE. AMIUTUTYAHAS (hopMa PEeIICHHS.
AMIUINTYa, HTMKIMYEecKas 4acToTa U nepuoj koiebanuit. I'paduk xonedanmii.

15.4 BiusitHue TMHEWHOTO COMPOTUBIICHHS HA CBOOOAHBIC KOJICOaHUSI MEXaHUYe-
CKOM CHCTEMBI ¢ OHOH cTeneHbto cBo0obl. uddepennnanbHoe ypaBHEHHE U €0 UHTE-
rprupoBaHue. 3aTyXarolue KojieOaHus 1 arepuoUuecKoe IBUKEHUE.

15.5. BeiHyX/1€eHHbIE KOJIeOaHUs MEXaHUYECKOM CUCTEMBI C OJTHOM CTETEHBIO CBO-
007161 IPU OTCYTCTBUU collpoTuBieHus. {uddepennnanbHoe ypaBHEHNE U €70 HHTETPUPO-
BaHUe. AMIUIMTY/Ia BBIHYK/IEHHBIX KoseOaHuii u caBur ¢a3. Ciydail pezoHaHca.

15.6. BausiHre TUHEHHOTO CONPOTUBIIEHUS Ha BBIHYK/IEHHbIE KOIeOaHUs MEXaHU-
YeCKOH CHCTEMBI C 0JTHOM cTeneHbto cBo0o kL. Jnddepennnanbaoe ypaBHEHHE U €T0 UHTE-
rprUpoBaHHe. AMIUIUTYAHO-4aCTOTHbIE U (Pa30-4aCTOTHBIE XapaKTEPUCTUKH CUCTEMBI.

16. DaeMeHTHI TEOPUHM yaapa

16.1 Teopus yaapa MaTepuaibHON TOUKH. SIBieHne ynapa. OCHOBHOE JIOMyIIEHUE
oO1meit Teopun yaapa. Y aapHas CHiia U yIapHbIi UMIyJbC. TeopeMbl 00 H3MEHEHUHN KOJIH-
4eCTBA JBMKEHHS U MOMEHTA KOJIMYECTBA ABMKECHHSI MAaTEPUAJIBHOM TOUKH IIPH yJape.
VY nap maTepuanbHON TOYKU O HEMOJABHKHYIO OBepXHOCTh. Koadduument Boccranone-
HUSL.

16.2. Teopust ynapa MEXaHU4IECKON CUCTEMBI U TBEPABIX Tel. TeopeMbl 00 H3MeHe-
HUU KOJINYECTBA JIBUKEHUS U KHUHETUUECKOTO MOMEHTA IpH yJ1ape. Y aap 1o Teiy, Bpaljao-
HIEMYCS] BOKPYT HEMTOABUKHOM OCH. Y CIIOBHMS, PY KOTOPBIX YJap HE MEepeacTcs Ha OCh

BpauieHus. Llentp ynapa.




3aounas popma oOyueHust

TeMbl JeKIIMOHHLIX 3aHATHH

2cemecmp

BBejeHue B MEXaHUKY
[TpenMeT TeopeTUYeCcKOil MEXaHUKHU U €€ POJIb B COBPEMEHHOM 00pa30BaHUH.
OCHOBHBIE UICTOPUYECKHE ITAIIbl Pa3BUTUS MEXAHUKH.

KunemaTuka TOYKH
KunemaTtuka Touku u e€ ocHOBHBIE 3a/1a4i. CITocOOBI 3aJaHUs IBH)KCHHSI TOYKU: BEKTOP-
HbII, KOOPJAMHATHBIN, €CTECTBCHHBI.

3 cemecmp

BBenenue B imHaMuKy. /[MHAMHUKA MaTepUAJIbHOM TOUYKH.

OcHoBHbIE IOHATHSA U ompenaeneHus. 3akoHsl ['anmnes-HploToHa.

Juddepenunanbable ypaBHEHHs! JBU)KEHUS MaTEpPUAIbHOM TOUKU IPU BEKTOPHOM,
KOOPJIMHATHOM U €CTECTBEHHOM CIIOCO0aX 3aJJaHusl ABHXKEHUS.

JIBe OCHOBHBIE 33/1a4M JUHAMUKU TOYKH U UX PELICHHUE.

JluHaMUKa OTHOCUTENBHOIO ABUKEHUs MaTepualibHON ToukH. [luddepenunanbuble
YpaBHEHUsI OTHOCUTENIBHOTO ABM>KEHU. [lepeHocHast U KOpHOIMCOBa CUIIbI MHEPLIUU.

ypaBHeHI/Ie OTHOCHUTCJIBHOI'O ITIOKO. HpHMep

4.3 Conep:kaHue NPAKTHYECKUX (CEMUHAPCKMX) 3aHATHI
Ounas popma 00yueHus

n/n

TeMbl NPaKTHYECKUX (CEMUHAPCKUX) 3aAHATHI

2 cemecmp

Kunnemaruka TOUkH

Kunematuka Touku

Bpaienue TBEpAOro Tes1a BOKPYT HENOABUKHOM OCU

OrnpesenieHne CKOPOCTH TOYKH B TNIOCKOM JIBHYKEHUU

OrnpezeneHre yCKOPEHUHM IPH MJIOCKOM JBUYKEHUU

OrnpeseneHne YyCKOPEHUH PH MIIOCKOM JIBHYKEHUU

Bpamenue TBepAoro Tena BOKPYT HEMOJABUKHON TOUKH

CrnoxxHoe JABMKCHHUEC TOYKHU

OO NI W|IN |-

CI10KHOE JIBUKEHUE TOUKU

[N
o

CrnosxeHue BpallleHUI BOKPYT NIEPECEKAIOIINXCS OCcer

[EEY
[EEN

CrnoskeHue BpallleHU BOKPYT NapajuleIbHbIX ocel

[
N

PaBpHOBecue TBCPAOIr'o TCJa IO JIEICTBUEM IIJIOCKOM CUCTEMBI CUJI

[EN
w

PaBHOBeCHE COBOKYITHOCTH TBEPABIX TEJI MO AEHCTBUEM IIJIOCKOW CUCTEMBI CHUJI

[N
SN

PaBHOBecHE COBOKYITHOCTH TBEPABIX TEJI MO AEHCTBUEM IIJIOCKOW CUCTEMBI CHUJI

=
(6]

PapHOBecue IMPpU HAJIWUYHU TPCHUS

[EN
(op]

PaBHOBecHe TBEpIOTO TeJa MO AEHCTBUEM TPOU3BOJILHON CUCTEMBI CHII

3 cemecmp

JlnddepeHunanbHble ypaBHEHUS ABUKCHUSI TOUKH

TeopeMa O IBUKCHHUU LICHTPA MACC

TeopeMa 00 M3MEHCHUH KHHETHYECKOI0 MOMCHTA

Teopema 06 U3MEHEHHH KMHETUYECKOW SHEPTUU

[Tpunnun [lanambepa

[TpuHIMI BO3MOXKHBIX nepemenieHnii. OOuiee ypaBHEHHE JUHAMUKU

Ypasuenust Jlarpanka BToporo poaa

OINO OB WIN|F-

YpaBnenus Jlarpanka BTOporo pozaa
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3aounas popma oOyueHust

13‘:1 Tembl NpaKTHYECKHUX (CEMUHAPCKHUX) 3aHATHI
2 cemecmp
1 |PaBHOBecue TBEpAOro Tela NOJ IeHCTBHEM INIOCKON CHCTEMBI CUII
2 |PaBHOBecue COBOKYITHOCTHU TBEPABIX TeJ MO JICHCTBUEM INIOCKON CUCTEMBI CHJII
3 |CmenraHHble 33]aud Ha COCTABHOE JIBUYKCHUE
4  |Teopema 0 JBMXKEHUH LIEHTPA MACC
3 cemecmp
1 |Teopema 00 M3MEHEHUH KMHETUYECKOTO MOMEHTA
2 |Teopema 00 M3MEHEHUH KMHETHYECKON SHEPTHU

4.4 Conep:xkanue J1a00paTOpHbIX padoT
3aHATUS YKa3aHHOTO THIIA HE MPEeIyCMOTPEHBI OCHOBHOH mpodeccnoHanbHON 00pa3zoBa-

TeIbHOU IPOrpaMMOii

4.5 Conep:kaHue KIMHUYECKUX MPAKTHYECCKHUX 3aAHATHI
3aHATHS yKa3aHHOTO THIIA HE TPETyCMOTPEHBI OCHOBHOH PO eCCHOHAIBHON 00pa30oBaTeIIb-

HOM MPOTrpamMMoil.

4.6 Conep:kaHue caMOCTOSITEJIbHON Pad0oThI 00y4aK0LIErocst

Ounas ¢popma 00y4eHus1

Ne .
w/n Buabl u popmbl caMocTOATEIbHOI PadoThI
2 cemecmp
1 Pemenue nomanHux 3aaa4, PacueTHo-rpaduueckas 3a/1a4a Mo KUHEMaTHKe
2 Pabora ¢ TpeHaxkepaMu 110 KHHEMATUKE U CTaTUKE
3 cemecmp
1 Pemenne nomamnux 3ana4, PacuetHo-rpaduyeckas 3ajjauya no JMHaAMHUKE
2 Pabora ¢ TpeHaxkepaMu MO JUHAMHKE
3aounas ¢popma o0yueHnust
Ne .
. Buasbl u popmbl camMocToSITEIbHOI PadoThI
2 cemecmp
1 Pemienue nomaniaux 3ajaa4, PacueTHo-rpaduueckas 3aj1a4a Mo KUHEMaTHKe
2 Pabora ¢ TpeHaxkepaMu 10 KHHEMATUKE U CTaTHKE
3 cemecmp
1 Pemenne nomamHux 3ana4, Pacuetno-rpaduyeckas 3ajada 1o JuHaAMHUKE
2 Pabota ¢ TpeHakepaMu 10 AUHAMHUKE
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5 Cucrema popmupoBaHusi OLEHKH Pe3y/IbTATOB 00y4eHUs 110 TUCHUIIINHE
(MoayJ110) B paMKax TeKyIIero KOHTPOJIA yCIIeBaeMOCTH U IIPOMEKYTOYHOM aTTe-
CTAUMH 00yYAIOLIerocst

Ounas popma o0yueHus

MeponpusiTusi TeKylero KOHTpoJis yCneBaeMoCTH
H IPOMEKYTOYHOM ATTECTAIUN 00y4aIoIerocsi

MakcumMaJibHOe KO-
JUYECTBO 0aJ1710B

2 cemecmp
OuennBaeMasi ydueOHasi 1eITEJIbHOCTH 00y4aK0IIErocs:
[Tepsoiit  |I[locenienne JIEKUMOHHBIX 3aHATHIA 5
pyOexHbIi |PaboTa Ha IPaKTHUECKUX 3aHSATHSIX 15
KOHTpOIIb |BhlnosHeHHE pacueTHO-TpapruecKoi paboTh 5
T N BrinosiHeHHE NOMAIIHUX 3a1aHUI 5
eKYIIHA
yu Hroro 30
KOHTPOJITb :
OuenuBaemasi yueOHasi 1esiTeJIbHOCTb 00YUYAIOLIEroCcs :
yCIIEeBAEMOCTH -
. (IloceleHue JTEKIMOHHBIX 3aHATUI 5
Bropoi
.. |PaboTa Ha IpaKTUUYECKUX 3aHATHUSIX 15
PYOEKHBIN "
KOHTPOITh BrinonHenue pacuetHo-rpaduueckor padoThl 5
BrInonHeHne TOMalTHUX 3a1aHui 5
Htoro 30
[TpomexxyTou- |3auem 40 (100%)
Hasl aTTeCTaIus
3 cemecmp
OuenuBaemasi yueOHasi 1esiITeJIbHOCTb 00YUYAIOLIEroCcs |
[Mepsrrii |[locenienne JIEKIMOHHBIX 3aHATHI 5
pyOexHbIii |PaboTa Ha IPaKTHUECKUX 3aHSATHSIX 15
KOHTpOIb |BblnosHeHHe pacueTHO-TpadruecKoi paboThl 5
T . BrinosiHEeHNE NOMAIIHUX 3a1aHUI 5
SKYIIHA
yi Hroro 30
KOHTPOJIb :
OuennBaemasi yueOHasi AeATEJIbHOCTh 00YYAIOIIETOCS |
yCIIEBaEMOCTH >
. |Ilocenienne JEKIMOHHBIX 3aHSATUN 5
Bropoit
.. [PaboTa Ha MPaKTHYECKUX 3aHATHUAX 15
PYOEKHBIN "
KOHTPOJT BoinosiHeHue pacueTHo-rpaguueckoi paboThl B
BrinonHenue qomManioux 3agaHui 5
Hroro 30
HpOMe)KYTOII- Ok3amMeH 40 (100*)
Has aTTeCTAlMs | 3amuTa KypCcOBOM pabOTHI 100

3aounas ¢gopma o0yueHust

MeponpusiTusi TeKylero KOHTpoJisi ycreBaeMoCTH
U MPOMEKYTOUYHOM aTTecTAlMH 00y4alolerocsi

MakcumaJibHOe KO-
JUYECTBO 0aJ1710B

2cemecmp

Texymun
KOHTpPOJIb
YCIIEBAEMOCTHU

He npenycmotpen

IIpomexyTou-
Has aTTecTalus

3a4€eT

100
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MeponpusiTusi TeKylero KOHTPOJIsl yCneBaeMoCTH MaxkcumajbHoe KO-
H IPOMEKYTOYHOM aTTECTAIUN 00y4aoIerocsi JIH4eCTBO 0aJU10B
3 cemecmp

Tekymmit

KOHTpoJIb  |He mpenycMoTpeH -
yCIIEeBAEMOCTH
HpOMe}KYTOII- OKk3aMeH 100
Has aTTeCTalus | 3amuTa KypCcoBOi paboThI 100

* B ciydae oTkaza 00y4aroIerocs oT pe3yJibTaToB TEKYIIEro KOHTPOJISl yCIIeBAEMOCTH

[IIxana cooTBeTCTBHUSA OLICHOK B CTOOAJILHOM M aKaJeMHUYeCKOH CHCTeMaXx olle-
HMBAHUA Pe3yJ1bTATOB 00y4YeHHS N0 JUCHHUILINHE (MOAYJII0)

Cucrema oueHUBaHUSA

pe3yJbTaTOB 00yUYeHHUs

CrobauibHasl cucTeMa OlCHUBAHUS 0-39 40 - 60 61 —80 81100

AxaneMuyeckasi CHCTeMa OLICHUBAHHUSI

(ax3ameH, nuddepenupoBanubiii 3auet, | Heynosne- | YaoBierso-
3alUTa KypCOBOT'O MPOCKTA, TBOPUTEIBHO | PHUTEIBHO

3almTa KypcoBoi padoThl)
AxaneMuyeckasi CHCTEMa OLICHUBAHMSI
(3auer)

OuneHku

Xopouio OTnu4HO

He 3auteno 3aureHo

6 Onucanne MarepuaJIbHO-TEXHUYECKOH 0a3bl (BKJIKOYAs 000pyl10BaHUE U
TeXHUYECKHEe CpeacTBa 00y4eHHus ), He00OX0MUMOM /I OCylleCTBJIeHus 00pa3oBa-
TeJIbHOTI'O MpoLecca No AUCHUILINHE (MOIYJIIO)

Jlns ocyecTBiaeHus: 00pa3oBaTeIbHOrO Ipolecca Mo AUCHUIUTMHE (MOYIII0) TpeOyeTcs ay AUTOPHS,
OCHAIIIEHHAs] BUJEOIPOEKTOPOM, HACTEHHBIM 9KPaHOM U NEPCOHAIBHBIM KOMIBIOTEPOM C CEHCOP-
HBIM MOHUTOPOM (TexHosorust VWacom) itk aKTUBHO# AJIEKTPOHHOM JIOCKOiA.
Jlis mpoBeieHust MPaKTUYECKUX 3aHATHH TpeOyeTcs KOMIbIOTEPHBIN Kiacc.
Pabouee mecTo npemnoaaBaTesst JOJKHO OBITh OCHAIIEHO BUACONPOCKTOPOM, HACTEHHBIM 9KPAaHOM H
HePCOHAIBEHBIM KOMIIBIOTEPOM C CEHCOPHBIM MOHHTOPOM (TexHoorust Wacom) nitv ak THBHOI 2J1eK-
TPOHHOU TOCKOM.
KoMnbroTepHbIii K1acc JOMKEH ObITh OCHAIIEH OQHCHBIMU IIPOrpaMMaMu, COJAEPIKAIUMH TEKCTO-
BBI€ PEIAKTOPBI, HICKTPOHHBIE TAOJIHIIBI, CPEICTBA CO3JJAHNUS NIPE3CHTAINH U T.1.
BuneonpoekTop, HaCTEHHBIN 3KpaH, ePCOHATBHbBIH KOMITBIOTED C CEHCOPHBIM MOHUTOPOM (TE€XHO-
sorus Wacom) wim akTUBHAsSI SJIEKTPOHHAS JTOCKA.
Jlis mpoBeieHUs] TECTUPOBAHUS U KOHTPOJIBHBIX MEPONPHUATHIA TpeOyeTcss KOMIBbIOTEPHBIH Kilacc,
OCHAIIICHHBI TPOTPaMMHBIM O0ecnedeHrneM, pa3paboTaHHOM Ha Kadeape TeopeTHYecKond Mexa-
HUKH.

7 IlepeyeHb OCHOBHOM M JOINOJHHMTEIbHON Yy4eOHOM JUTEPATyPhI, HE00XO0-

JAMMOI 1JI OCBOEHUS TUCHMILIMHBI (MOXYJIs1)

7.1 OcHOBHas1 UTEpaTypa
1. Tapr C.M. Kpatkuii Kypc TeOpeTH4ecKOil MEXaHUKU: y4eOHUK I BTY30B. 15-€ u3sa., crep. — M.:
Brrcmas mxomna, 2005. - 416 c.: um. 98 7Kk3.
2. Sl6nounckuii A.A., Hukudoposa B.M. Kypc teopernueckoii mexanuku: Ctaruka; Kunemaruka; Jlu-
HamuKa: Y4e0. mocodue jyist By30B. 11-e uzn., crep. — CII6. u np.: Jlanb, 2004. -764 c.: un. 130
IK3.
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3. Memepckuii U.B. 3agaun mo TeopeTnueckoii MexaHuKe: yueo. mocooue i By30B. / IO pe/l.:
[TanemoBa, JI.P. Mepkuna, 50-¢ u3g. crep. — CII6. u ap. Jlans, 2010. - 448 c. 366 3k3.

4. COoopHUK 3aJaHUI ISl KYpCOBBIX paboT 10 TEOPETHUUECKOI MexaHuke: yuel. nmocodue assi BTy30B /
A.A. S6nonckuit, C.C. Hopeiiko, C.A. Bonbdcon u np.; mox oom. Pex. A.A. A6monckoro. 16-¢
u3., crep. — M.: Uaterpan-nipecc, 2007. - 384 c.: ui. 187 3K3.

7.2 JlonoJIHUTEJIbHAS JIUTEPATYpPa

1. byrenun H. B. Kypc Teopernyeckoii MexaHWku: B 2-X T.: ydeOHUK 11 By3oB/ H. B. byrenun,
A.JL Jlyan, A. P. Mepkun. — CI16: Jlans. 2004.-736 c. 78 3K3.

2. Kyxaps B.Jl., Hewae JI.M., Kupeera A.E., Cemenona JI.II. Kparkue jgexkuum mo TeopeTHUECKOM

MexaHuke: yaeonoe mocodue. Tyna:u3a-so Tynl'Y, 2017,140¢.100 sk3.

3. I'psizeB M.B.,Kyxaps B./l., beptses B./l., Heuaes JI.M. « TEOPETUYECKA S MEXAHUKA (Yue0-

HBIN cpaBo4HUK)» .- M.:13natensctBo ACB, 2017.-264c.

4 VYd4eOHO-METOJIUYECKU KOMIUIEKC IO TeopeTuueckor MexaHuke Tynl'Y. [DneKTpoHHBIN pe-
cypcl/xad. Teopernyeckoit mexannku. — Tymna, Tyal'V 2010. — 1 CD-ROM. — YueGHo-MeTO1MYE-
CKHI1 KOMIUIEKC 10 TeopeTudeckoil mexanuke Tynl'yY

tsu.tula.ru/download/umk/ipmikn/teormeh/UMC_Teor_Meh_TSU.isz

5 Kyxapp B.Jl., Heuaes JI.M., Kupeesa A.E. PykoBoJACTBO K pelIeHHIO 33/1a4 10 TEOPETUUECKON MeXa-

Huke. /lunamuka : yue6Hoe nocobue. Tyna:uza-so Tynl'Y,2017.65¢

6. [IpumMeps! ¥ 3a71a91 B TEOPETHUECKON MEXaHUKE: Y4eO. TocoOue st CaMOCTOATENbHOM padoTsl / B./I.
beptses [u ap.]; mox pen. B.Jl. Kyxaps. T.1: Cratuka. Kunemaruka. M.: ACB; Tynl'Y.2006.- 144
c.ouil. 348 3k3.

7. llpumepsl U 3a7a4 B TEOPETHUUECKON MeXaHHKe: yued. mocoOue JUisi caMOCTOSITENbHOM paboThl /
JLLA. bynaros [u ap.]; nog pen. B.J1. Kyxaps. T.2: Junamuka. M.: ACB; Tynl'Y.2006. -374 c.: .
350 3k3.

8. OBM B Kypce TeopeTHudeckoil MexaHuKu. [[puMeHenne BeIMUCIUTETbHON TEXHUKU B Y9€OHOM TIPO-
necce: ydyeOnoe mocobue. /B.JI. beprses wu gp., Tyma, Tynl'V, 2005, -236c.
https://tsutula.bibliotech.ru/

8 Ilepeuenn pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKANMOHHON CeTH
«/HTEepHeT», HeOOXOAUMBIX [IJISI 0CBOCHHS TUCHUIINHBI (MOLYJIs1)

1. Daekrpounslit yntansHbii 3a1 "BUBJIMOTEX" https://tsutula.bibliotech.ru/
2. Hayunas 6ubnmoreka Tynl'V: http://library.tsu.tula.ru/news/news.htm

9 ITepeyenb MHPOPMALMOHHBIX TEXHOJIOT Ui, HEOOXOTUMBIX JIJISl OCYIIE€CTB-
JIeHHsI 00Pa30BaTeJIbHOI0 MPOLECCa MO AMCHUIIMHE (MOIYJII0)

9.1 IlepeyeHbr HEOOXOAMMOIO €KErOHO OOHOBJISIEMOI0 JMIEH3MOHHOTO H
CBOOOIHO PACNPOCTPAHSEMOr0 NPOrPAMMHOIO OOecre4eHnsi, B TOM YHUCJIe OTe4e-
CTBEHHOT0 MPOU3BOACTBA

e [lakers! nmpukiamueix nporpamm Mathcad (Maple, MatLAB, S-Math Studio wiu ananorn),
MS Office.

e [IporpamMMbI-TpeHaXXephl [0 CTaTHKE, KHHEMATHKE, JMHAMUKE, IIpOrpaMMa i IPOBEACHUS
TECTUPOBAHUSI.

9.2 IlepeyeHb HEOOXOAMMBIX COBPEMEHHBIX NMPO(eCCHOHANBHBIX 0a3 JAaH-

HbIX M1 HH(POPMAILMOHHBIX CIIPABOYHBIX CHCTEM
CoBpemeHHble NpodeccroHaNbHbIE 0a3bl JaHHBIX M HWH(OPMALMOHHBIE CIIPABOYHBIE CH-
CTEMBbI HE TPeOYIOTCSL.


https://tsutula.bibliotech.ru/
http://library.tsu.tula.ru/
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