MunncrepcerBo odpazoBanus u Hayku Poccuiickoii penepauun
DenepanbHOE rocy1apcTBEHHOE 010KeTHOE 00pa3oBaTeIbHOE
yUpExJIeHHE BBICIIEro 06pa3oBaHus
TOMCKHU I'OCYJIAPCTBEHHBI YHUBEPCUTET CUCTEM YIIPABJIEHUS U

PATMOSJIEKTPOHUKHA
YTBEPXJAIO
ITpppéxTop no yuedHoii pabore
v /“‘Qa IL. E. Tposin
«A» oF 2016 .

PABOYAS IPOT'PAMMA YYEBHOM JUCHUILIMHBI

KMATEPHUAJIBI JUIA MEXATPOHUKH U POBOTOTEXHUKW»

YpoBeHb 0cHOBHO# 06pa3oBaTe/IbHOI NPOrpaMmbl Bakanaspuat
Hanpassienne(s1) noaroToBku (cneunanbHocts) 15.03.06 MexaTpoHuka 1 poGOTOTEXHUKA

INpoduan(u) KoMmnbloTepHbie TEXHOJIOTHH yNPaBJeHNs B MEXaTPOHUKE U POOOTOTEXHUKE
®opma obyueHuss  OuHas

DakyabTer BbIUMCAUTENbHBIX cucTeM (DUT)
Kadenpa ynpasjeHus uHHoBauusamu (YH)
Kype BTOpOi

CemecTp _Tperui

YueOublii nian nabopa 2013, 2014 roaa.

Pacnpenesienue pa6oyero BpeMeHu:

" 3

Ne Buawb! yuednoii padorsi g g

3 =
1. | Jlekuuu 18 | yacos
2. | JlJabopaTopHbie paGoThi 0 | 4acos
3. | llpaKkTHYeCKHe 3aHATHS 27 | uacos
4. | Kypcooii npoext/pa6ora (KPC) (ayauTopHasi) 0 | vacos

5. | Beero ayinTOPHbIX 3aHATHIH (Cymma 1-4) 45 | yaca
6. | M3 HuX B HHTEPAKTHBHOI opme 10 | wacos

7. | CamocrositesibHas pa6ora cryaentos (CPC) 63 | waca
8. | Beero (6e3 sx3amena) (Cymma 5,7) 108 | yacoB
9. | Camoct. paGoTa Ha NOATrOTOBKY, CIa4y JK3aMeHa 0 | yacoB
10{ O6mas Tpy10eMKoCTh (Cymma 8,9) 108 | yacos

(B 3a4yeTHbIX equnnuax) | 3 | 3ET

3auer 3 ceMecTp Jud. 3auer HET cemMecTp

DK3aMeH HET ____CeMecTp

Tomcek 2016
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Paccmotpena n oo0peHa Ha 3aceaHun Kadeapsl
npotokosn Ne 101 ot « 15 » 6 2016 1.

2

PaGouas mporpamma cocraBiieHa ¢ yderoM Tpebopanuii deznepanpHoro I'ocynaperseH-
HOro o0pa3oBaTebHOrO CTaHAapTa Bhiciero obpasosanus (GI'OC BO) no HampapjieHHIO MO~
roroBku 15.03.06 «MexaTpoHuka U poGOTOTEXHHKa», yTBepXKAeHHOro 12.03.2015 1. Ne206,
paccMOTpeHa U YTBEpIK/IeHa Ha 3aceanun kapenpst «15» uons 2016 r., mporoxon Ne 101.

Pa3paboruuk:

3aB. xadenpoit Mul’, mpodeccop LAY Jlroxmmu B.A.

PaGouas mporpamma cornacoBana ¢ GpakyibTeToM, MPOGUIHPYIOMEH U BBITyCKatoIIeH Ka-
(dhenpamu crienHaILHOCTH.

Jlexan OUT o /%}7 Hapumanosa [".H.
% 7.
(noanuce) (®.HU.0)

3aB. BBIITyCKarOImen

kadeapoit VU — /%/ Hapumanosa I'.H.
= VT
(noanuce) (®.K1.0)
JKcnepThi:
kad. Mul’ JIOLIEHT, Tm& I'pumaesa H.1O.
(MecTo paboTs) (3aHMMaEMas J0DKHOCTB) (no)m?ib) (MHULMANB], DaMuIHs)
S 4
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(MecTo paGoThi) (3anHMaeMas J10/DKHOCTS) (noAmHes) (MHHIMATBI, (amMHIHs)
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1. Iean ® 3ama4l JUCHHIVIMHBI: L[ENBIO MPEnoJaBaHus AUCHUIUHHBI «MaTepransl s

MEXATPOHHKH M POOOTOTEXHHKH» SBISETCS M3y4YEHHE CTYJEHTaMH OCHOB MaTe€pHATOBECHHS
KaK JIMCIHILUIHHBIL, (OPMHUPYIOIEeH 3HaHWs, YMEHUS ¥ HABBIKH, TO3BOJISIOIINE PelaTh OTHOCH-
TEJIBbHO MPOCThIE 3aJa4Yd, BO3HHKAIONIHE NPH MPOEKTHPOBAHHH M CO3JaHHH MPOCTEHINHX de-
MEHTOB H Y3JIOB C TOUKH 3PEHHS aHAIN3a IPOYHOCTH M (yHKIMOHAIBHBIX CBOMCTB 3JIEMEHTOB.
CrynenTs! Takxe JIOJDKHBI TIOJNYYHTh 3HAHHS, 00eCIeYHBAONINE IOATOTOBKY /I YCBOCHHS 110~
CIIEJIYIOIHMX THCIUILIHH.

2. Mecro qucuuniannsi B crpykrype OOIL:

Juciunmaa «Marepuaibl Uit MexaTpoHHKH U poboTotexnukn» B1.B.OJI.11 oTHOCHTCH K Ba-
puatMBHOM yacTH. Kypc NMCIHMIUIMHBI OCHOBBIBACTCS HA 3HAHWM (PU3UKM M MAaTeMaTHKH Ha
YPOBHE JIByX IEPBBIX KypCOB TEXHHYECKOro By3a. DOpMHpyeMble HaBBIKH B XOJE OCBOCHHS
JMCLHUILIMHBI HA BCEX 3Tanax JajbHeiiero oOyd4eHus sBISIOTCS OCHOBOW OIIEHKH paboTocro-
COOHOCTH MEXaHHYECKHX Y3/I0B pa3pabaThiBaeMbIX YCTPOWCTB B Hay4HbIX paborax. [laHHas
JUCHHIIHHA SBJIAETCS NPEAIECTBYIOMEH U MOCHeAyIomeld MUCIMIUIMHON IS psAja APYTHX
JIMCIUIUIAH, YKa3aHHBIX B IyHKTE 5.3.

3. TpeboBaHus K pe3y/IbTATAM 0CBOEHHS JHCUHILIHHBI:

IIponecc H3ydeHus TUCIUIUIMHEL HANPABJIeH HA POPMHPOBAHHE CIIEMYIOMIMX KOMIIETEHIHI:

® BIAJCHHEM (U3HKO-MAaTEeMaTHYECKHM alapaTtoM, HEOOXOMMMBIM JUIs ONHCAHHS MEXaTPOH-
HBIX H poboToTexHuueckux cucreMm (OITK-2);

® CrnoCOGHOCTBIO COCTABNISATH MAaTEMaTHYECKHE MOJIENM MEXAaTPOHHBIX H POBOTOTEXHHYECKHX
CHCTEM, UX TOJICHCTEM H OTAENBHBIX 3JIEMEHTOB H MOJIYJIeH, BKJIIOYasi HHGOPMAIIHOHHBIE, JJIeK-
TPOMEXaHUYECKHE, THJIPABIMYECKHE, 3JIEKTPOTHAPABINYECKHE, JIEKTPOHHBIE YCTPOHCTBA H
cpezcrTBa BeraucnurensHoi Texuuku (I1K-1).

B pesynbTare n3ydyeHns AUCUMIUITMHBI CTYAEHT JOJDKEH:

3HATB: METOJIbI IIPOTHO3UPOBAHUS PabOTOCTIOCOOHOCTH MaTepHalia B 3aJaHHBIX YCIOBHAX 3KC-
IUIyaTalliy; TEXHOJOTMYECKHE pPEXKHMbl TEPMHYECKOH, TEPMOMEXAHHYECKOM, XHMHKO-
TEPMHYECKOH M JPYruX BHJOB 00pabOTKH MaTepHajoB; COBPEMEHHBIE METO/IbI HCCIIEOBAHHS
MakKpo, MHKPO- H TOHKOH CTPYKTYpPbI MAaT€pHAJIOB, 3arOTOBOK U F'OTOBBIX H3/IEIIHI;

YMeTh: HCIOIb30BaTh 3aKOHOMEPHOCTH, OTPaXKAIOIIHe 3aBHCHMOCTH MEXAHHYECKHX, (u3nue-
CKMX, (HM3HKO-MEXaHHYECKHX H TEXHOJIOTHYECKHX CBOMCTB COBPEMEHHBIX MATEPHAIOB OT XH-
MHYECKOTO COCTaBa, CTPYKTYPHOTO COCTOSHHS H BHOB 00pabOTKH; OCYIIECTBIISATH B KaXIOM
KOHKPETHOM ClIy4ae ONTHMAJIbHEIH BHIOOp MaTepHaa;

BJIA/IETh: METOZIAMH HCCJICIOBAHHUSA MAKpO- U MUKPOCTPYKTYpPbI, METOJAMH HCCIIC/IOBAHUSA ME-

XaHHYECKHX CBOMCTB; METOJMKOH pacuera peXHMOB TepMHYECKOd 00paboTKH; TeXHOIOrHei
TepMHYECKOH 00paboTKH.
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4. O0bem THCHHILTHHBI H BH/bI y4e0HOH paboThI

O6mas TPYAOEMKOCTH JUCIHHMIIJIMHBI COCTABJIACT 3 3a4€THBIX €IUHHIIBL.

Bcero ua- CemecTpbl
Buz yueGHolM paboThi con 3
AyauTopHbIE 3aHATHSA (Bcero) 45 45
B ToM umcre: - -
Jlexuu 18 18
ITpakTnueckue 3austus (113) 27 27
Cemunapsi (C) - -
JlaGoparopusie pabotsi (JIP) - -
CamocrosTe/bHas pabora (Bcero) 63 63
B Tom unce:
[TpopaGoTka JEeKIIHOHHOTO MaTepHaa 16 16
IToaroToBka K KOHTPOJIBHBIM paboTam 25 25
Jlpyrue BH/Ibl CAMOCTOSTENBHOM paboThI 22 22
O6mas Tpyn0eMKOCTh Jac 108 108
3a4. eJl. 3 3
5. Conepkanne THCHHILTHHBI
5.1. Pa3esibl JHCHHILIHH H BHAbI 3AHATHI
No ®dopmupy-
Bce-
eilis HanmenoBaunue pasznena i — JIa6. | Tlpaxt. CPC o eMbIe KOM-
JHCITUILTHHBI 3an. | 3aH. aae: TIeTEHIHH
(OK, IIK)
1 | Beenenne. OCHOBHBIEC IOHATHS 6 5 11 18 35 | onK-2, nK-1
MaTepHaJIOBE/ICHHUS:
2 | Merausl u cruiaBsl. CTpykTypa U
CBOMHCTBA JIMTBIX U JIeHOpMHPO-
BaHHBIX METAJJIOB H CILIABOB.
JXene3so, ierupoBaHHbBIE CTAJIH. 6 & 9 23 38 | OMNK-2, NK-1
KoHCTpyKIIHOHHbBIE MaTepHaIIbL.
DJIEeKTPOTEXHHYECKHE MaTePHAIIBL.
MarepHnaiisl ¢ 0COOBIMH HJIEKTPH-
YECKHMH CBOHMCTBaMH.
3 | Hemeraunyeckue ¥ MOJHMEpPHbIE
MmarepHuaibl. KoMnosunuoHnsie 6 g 7 22 35 | OmnK-2, TK-1
Mmartepuaisl. HoBble MaTepuasisl B
npubopo - U MAUTHHOCTPOSHHH
5.2. Coaep:kanHe pa3/ie/ioB JHCHHILIHHBI (110 JEKIHAM)
Tpy- | Dopmupye-
Ne HaumeHnoBanue JI0eM- | MBbIE KoMIie-
Conepxanune paszienoB
n/n paznenoB KOCTh TEHIHH
(dac.) | (OK,IIK)
Hcropuueckas cnpaska. Onpenenenus. ['u-
Beenenue. OcHoB- | mote3sl. Jlebopmanuu, HanpsHKeHAs, yIpyrue
1 | HblE NOHATHS MaTe- | MOCTOSHHBIE, 3aKOH [ yKa, KpUBBIE HANIPsKe- 6 OfIK-2, TK-1
PHAJIOBEACHHUS: Hun-ne(bopMamm. XapakTepHbIe TOUYKH Ha
KPHBBIX HanpsikeHus-aedopmanun. ledop-
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MalHOHHO-POYHOCTHBIE CBOMCTBA MaTepHa-
noB. PacTshkenue-cxaTne, CABHT, Cpe3, CMs-
THE, Kpy4eHue, u3ruo.

MeTasuibl ¥ CILIaBEL.
CTpyKTypa U CBOIi-
CTBA JIMTHIX U Jie-
(hopmHpOBaHHBIX
METAJLIIOB H CILIa-
BoB. Xeneso, neru-

ATOMHO-KPHCTaJUTHYECKOE CTPOEHHE METal-
J0B ¥ criaBoB. Teopus crnaBos. @opmupo-
BaHHE CTPYKTYPbI JINTHIX H Je(GOopMHPOBaH-

HBIX METaJLIOB H cIuiaBoB. CBoHCTBa MeTall-
JIOB U CIJIaBOB. JKene30 u cruiaBhbl Ha €ro oc-

puanbl. HoBble Ma-
TepHaisl B mpubopo
- ¥ MalImHOCTpOe-
HHUH

HanocTpykTypHble 0COOEHHOCTH CTPOCHHS
MaTepHaJIOB

2 POBAHHBIC CTAJIH. OI1K-2, [TK-1
Koncrpykunonnsie | HoBe. JlernpoBaHHble cTain. TepMuueckas u
MaTepHaibl. DNek- | XHMHKO-TepMuYeckas oopaboTka. KoHcTpyx-
TPOTEXHHYECKHE [HOHHBIE H (DYHKIHOHAIIBHBIE MaT€PHAIIBI.
MatepHaibl. Mare- | DiekTpoTeXHHYecKkue MaTepuainsl. Matepua-
pHaJIbl ¢ OCOOBIMH | JIBI C OCOOBIMH JIEKTPUYECKAMH CBOHCTBAMH
3NIEKTPHYECKHMH
CBOHMCTBaMH.
Hewmerammueckne
U TIOJTMMEPHBIE Ma-
Kepamuueckue u moJIMMepHBIE MaTePHAIIBL.
Tepuaisl. Kommo-
KomnosuiuonHsie Matepuansl. HoBble Mate-
3UIHOHHbIE MaTe- OIK-2. TIK-1
3 pHabl B IpUOOPO - U MAITHHOCTPOSHUH. ’

HWIHMH JHCUHILVIHHAMH

5.3. Pa3enibl AHCHMILIHHBI H MEXKIHCHHIUIHHAPDHBIC CBA3H C obecneYHBaeMbIMH nocaeay-

Ne | HaumenoBaHue obecriequBarOInX Ne Ne pazznenoB JaHHOH UCLHUIUIMHBL, KOTOpbIE
n/m | IHCHMIUIAH HEOOXOIUMBI JUTS H3y4YeHHUs 00eCceYnBarOIAX
JMCIMILTHH
1 2 3
IpexmecTBylomue THCIHNIHHDBI
1 | MarepuanosesieHue + + *
2 | OCHOBBI MEXaTPOHHKH U PoOOTO- + + +
TEXHHUKH
IMocaenyrommue JHCHHNIHHDI
1 | Jleranu MexaTpOHHBIX MOIYJIEH, po- + + +
60TOB M HX KOHCTPYHPOBAHHE
2 | IlpoekTHpOBaHHE MEXAaTPOHHBIX H + + ik
pO6OTOTEXHHYECKHX CHCTEM

5.4. CooTBeTcTBHE KOMIETeHIHI, POPMHPYEMBbIX NPH H3yYeHHH JHCIHILIHHBI, H BHI0B

3aHATHH
ITepeuenb KoM- DopMBbI KOHTPOJIS
NETeHLUI Jlexuun | Jla6. 3an. | Ilpakr. 3aH CPC
Tect, KOHCIEKT,
OIIK-2, MK-1 + - + * KOHTpOJIbHas paboTa,
onpoc
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6. Meroani 1 popmbl opranuzanun o0y4eHus
TexH0JI0rHH HHTEPAKTHBHOIO 00y4eHHs IPH pPa3sHbIX GopMax 3aHATHI

Dopmer | JlaGoparopHsie Tipaxmare: B
Metoie eKIHH e cKHe cero
3aHATHS
DOpucTHyeckas Oecena 0 0 4 -
Pabota B komanze 2 0 3 5
Mo3rogoit mtypm 1 0 0 1
Hroro 3 0 ) 10
7. lIpakTHYecKHe 3aHATHS (CEeMHHAPDI)
Ne [ Ne paszpena Tpyno- OK, IIK
n/n | qucnMmuHHbl | TeMaTHka MpakTHYECKHX 3aHATHIH (CEeMHHa- | eMKOCTh
poB) (uac.)
BBeznenne. OCHOBHBIE IOHATHS COTPOTHBIIE-
1 1 HHS MaT€pHaJiOB: netbopmaxmn, HanpsHKECHUS, 4 OI1K-2, [TK-1
yNpyrHe NoCTOsIHHbIE, 3aK0H ['yKa, KpHBbIe
HaInpsDKeHUH-1eopMalivy.
1 HcnpiTanue MeTalTHYeCKHX MaTepHAaIoB Ha
B pacTskeHue U onpeeneHue Momys FOura u 3 OIK-2, IK-1
koo punuenta [Tyaccona
3 1 WUcnprranne Ganky Ha u3ru6 U onpeeneHne 2 ONK-2, TK-1
NIPOYHOCTHBIX CBOMCTB € MaTepHalia
1 HcnbiTanue kpyriaoro Bajia Ha Kpy4eHHE H
4 onpeieienne 1ehOPMaHOHHO-IPOYHOCTHBIX 2 OIMK-2, NK-1
CBOMCTB €ro Marepuaia
5 2 Pacuer Gpyca Ha pacTsDKEHHE U CKaTHe, 4 OITK-2, TK-1
CJIBHT.
2 HccnenoBanne TEKCTYPhI Pa3iiMYHBIX YE€PHBIX
6 METAJUIOB B 3aBHCHMOCTH OT MX COCTaBa 2 OIK-2, IK-1
cnoco6a 06paboTku
2 PacuetHo-TeopeTuueckas paboTa o ONTHMH-
7 3a1|K pocTeiitedf CTPeXHEBOH KOHCTPYKIHH 3 OIK-2, IK-1
M3 CTEpIKHEH MOCTOSHHOTO CeYeHHS
8 3 Kpyuenue. Pacuer BasioB Ha KpyTSIHii MO- 2 OIK-2, TTK-1
MEHT.
3 HcnbiTaHue NONMMEPHBIX KOMITO3HIIHOHHBIX
9 MAaTepHasIOB Ha PACTSHKEHHE H ONpe/Ie/ICHHe 3 OIK-2, IK-1
mMoaynst FOnra u koadpuumenta [lyaccona
3 Onpenenenne 3aBUCHMOCTH CBOUCTB JTHC-
10 TIEPCHO HANOJHEHHBIX KOMIIO3HIIHOHHBIX Ma- 2 OfK-2, MK-1
TEPHAJIIOB OT TEMIIEPaTyphbl HCIIBITAHHH
8. CamocrosiTeibHas pabora
R ] - TemaTnKa caMOCTOSTENBHOM T?:Eo' ?;::E:H EE
o/ paboTh OK, IK
0 | JMCUHMIUIAHBI P ——— KOCTh
(4ac.)
1 =3 ITpopaboTka NTeKIHOHHOTO 16 OIK-2, TTK-1 KoHcrnekTsl.
MaTepuaa. Tectsr. Kon-
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TPOJIbHbIE
paboTsl
IToaroroBka K KOHTPOJIBHBIM [posepka KP
2 2-3 paboTam 25 OIK-2, MK-1
BemonHenue aomaniHux 3a- ITpoBepka
3 1-3 JTAHM 11 OIK-2, ITK-1
[TonroroBka K MpakTHYECKAM Tectsl.
4 1-3 SRR, 11 OIIK-2, TTK-1

9. BaanbHo-peliTHHrOBas cHCTEMA
Tabauna 9.1 - [ucuunanxa «MaTepHaisl Uil MEXaTPOHHKH B POOOTOTEXHHKHY (3a4eT, NEeKLHH,
NpaKTHYECKHE U 1abopaTopHbIe 3aHATHS)

MaxkcumanbHbIi MakcumanbHbiii | MakcHManbHbIH
OnemenTnbl yueGHO# nestens- | Gamn Ha 1-yro KT | Gann 3a nepuon Gann 3a nepuon | Beerosa
HOCTH C Hayasa ceMect- mexay 1KT u mexay 2KT nna | cemectp
pa 2KT KOHell ceMecTpa
IToceuieHue 3aHATHI 1 1 1 3
KonTposnbHbie paGotsbi Ha npak- 10 10 10 30
THYCCKHX 3aHATHAX
JlaGopatopHsie paboTh! 5 10 5 20
Pemienne 3anayu 9 9 29 47
HT0oro MakcHMyMm 3a nepHoa: 25 30 45 100
Hapacrawomnm arorom 25 55 100 100
Tabanna 9.2 Tlepecuer 6GaioB B OLEHKH 332 KOHTPOJIbHBIE TOYKH
baJutel Ha JaTy KOHTPOJIBbHOM TOUKH Onenka
> 90 % ot MakcHMaIbHOU cyMMbI GauioB Ha naty KT 5
Ot 70% no 89% ot MakcuMasbHOM cymMMbI GasuioB Ha naty KT 4
Ot 60% 110 69% 0T MakcuMaJIbHO# cyMMBI GasuioB Ha naty KT 3
< 60 % ot MakcHMabHOM cyMMBI 6ayuioB Ha naty KT 2
Ta6anna 9.3 — IlepecueT cyMMbl GAJUIOB B TPAAHLMOHHYIO H MEXIYHAPOIHYIO OLEHKY
Ouenka (FOC) Miroposax cyns Gamion, yIRIHEaCT Ouenxa (ECTS)
YCIEITHO CAAHHbIN 3K3aMeH
5 (0TNHYHO) / 3aYTEHO 90 - 100 A (oTIHYHO)
85-89 B (o4ens xopomo)
4 (xopo1o) / 3a4TeHO 75 -84 C (xopomio)
70 - 74 D
3 (Y1OBIETBOPHTEINLHO) / 65— 69 OARBIETSOpiTElLzD)
3a4TEeHO 60 - 64 E (mocpesncTBeHHO)

(He 3a4TeHo)

2 (HeyIOBNETBOPHUTENBHO),

Huxe 60 Gamnos

F (Hey10BIIETBOPUTETHHO)

10. Yuebno-meToanueckoe n HHGOPMALHOHHOE 00ecTieYeHHE AHCIHILIHHBI:
a) OCHOBHAM JINTEPaTypa
1. Teopetnueckas mexanuka: Y4e6Hoe nocobue / Jlrokmmu B. A. —2012. 303 ¢. DieKTpoHHBIH
noctyn: http://edu.tusur.ru/training/publications/1451
2. Teopetnueckas MexaHuka: yueOHoe nmocobue / B.A. Jlrokmuu — Tomck: ToMck. roc. yH-T CH-
cTeM ynp. U paauoanekTponuku, 2007. — 170 c. (180 sx3.)
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6) AOMOIHHTE/IbHAS JTHTEPATYpa
1. Tapr C.M. Kpatkuii Kypc TeOpeTHYECKON MEXaHUKH: y4eOHHK i BTy30B — M.: Beicias
mkona, 1995. — 416 c. (1 7x3.)
2. benses H.M. C6opHHK 3a/1a4 110 CONPOTHBIECHUIO MaTepuaioB. M.: ®u3marrus, 1962, 348 c.
(18 3k3.)
3. Conporusienue Matepuano. Kparkuii yueonnk. Kunacomsumu P.C. M.: 1975, 384 c.
(1 3k3.)

B) NepeveHb Y4eOHO-MeTOAHYeCKHX YKA3aHH#

Jlns npakTHYeCKHX 3aHATHIA:
1. Metomueckue yka3zaHus K BBIOJHEHHUIO 1Ja00OPAaTOPHBIX M pacyeTHO-rpaduveckux pabor no
MeXaHHUKe, TEOPETHYECKOH 1 NPHKIAIHOH MexaHuke: MeToaudeckue yka3aHus mo gsaboparop-
HbIM pabotam / JliokmmH b. A. —2011. 14 ¢. DnexTpoHHBIH OCTYT:
http://edu.tusur.ru/training/publications/234
2. Ipaktukym no Teoperudeckoii Mexanuke: YueGHoe nocobue / Jliokumu b. A. —2012. 171 c.
http://edu.tusur.ru/training/publications/1712
3. IlpuknagHas Mexanuka: MeTojuuecKue yka3saHHs [0 CAMOCTOSTEIbHOM paboTe U mpakTHYe-
CKHM 3aHSATHSM JUIS CTYAEHTOB OYHOro 00y4yeHHs Beex crnenuanbHoctei / Kamunckas C. C. —

2012. 118 c. http://edu.tusur.rw/training/publications/1424

Jlas camocTosiTe IbHOM padoThI
1. IIpakTukym no Teoperuueckoii Mexanuke: YueGHoe nocobue / Jlrokmmu b. A. —2012. 171 c.
http://edu.tusur.ru/training/publications/1712
2. IpuknanHas MexaHuka: MeToH4ecKHe yKa3aHHs 10 CAMOCTOATENBHOM paboTe W MpaKTHYe-
CKHM 3aHATHSM JUIS CTYJEHTOB OYHOTO 00y4eHHs Beex crenuanbHocted / Kamunckas C. C. —
2012. 118 c. http://edu.tusur.ru/training/publications/1424
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Ipunoxenne K pabodeii nporpamme
DenepajbHOE rocylapcTBeHHOE D10KeTHOEe 00pa3oBaTe/ibHOe
YupexiaeHHe BbICIIero oﬁpaaonannn

«TOMCKHUM rOCYJIAPCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABJIEHHS U
PATHODSJIEKTPOHUKH» (TYCYP)

BEPKIIAIO
Hpopek}o)a mo yueGuoii padore
L II. E. Tposin
< L
« _/_' » ‘ 2016 .

®OH/I OLIEHOYHBIX CPEJICTB IO YYEBHOM JIUCIUTLIMHE
CMATEPHUAJIbI /LIS MEXATPOHI/IKH N POBOTOTEXHUKHW»

(nonwoe Ancy) WAN NPAKTUKK)

YpoBenb ocHOBHOI 00pa3oBaTe/IbHON MPOrpaMMBbi bakanaspuar

(GakanaBpuar, MaruCTparypa, CrieiHanuTeT)
Hanpasiienne(s1) NOAroToBKH (cCnenua bHOCTh) 15.03.06 Mexatponuka u ©XHHMKa

(nonxoe IBAHHE MOArOTOBKH (CNEUHANBHOCTH))
Mpoduan(u) KOoMNbIOTEpHBIE TEXHONOTHH YIDABJICHHS B MEXATPOHMKE i poGOTOTEXHHKE
(nonHOE HAUMEHOBAHHE pod P NOATOTOBKH (CMEUHANBHOCTH))

Dopma obyuenns o4Has

(04Has, 04HO-3204HAs (BEUCPHAR), 3a04HAR)

DakyabTeT___ MHHOBALMOHHLIX TexHonoruii (OUT)
(cokp W 110/HOe (akynsrera)

Kadeapa___ ynpasnenus unnosaunsamu (YU)

(COKpaLEHHOE H MOJIHOE HAHMEHOBaHHE Kadeapbl)

Kype BTODOIi Cemectp _TpeTHit

Yuebubiii ni1an naéopa 2013, 2014 roaa.

3auer 3 cemecTp Jnd.3auer HeT cemectp

JK3amen HeT cemecTp

Tomcek 2016
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1. BBenenmue

®onn onenounsix cpeactB (POC) smiusiercs npuiaokeHHeM K paboueit nporpamme

JMCLHUILUIAHE] (MPAKTHKH) M MpEeJCTaBiIsieT co00i COBOKYNHOCTh KOHTPOJIbHO-H3MEPHTEIbHBIX

MarepuasoB (THIIOBbIE 3ala4d (3aJaHHsi), KOHTPOJIbHBIE paboThl, TECTHI U JIp.) U METOIOB HX

HCIIOJIb30BAHMA,

YCTAHOBJICHHBIX PE3YyJIETaTOB OGY‘ICHHX.

YCTIEBAEMOCTH M IIPOMEXKYTOYHOI aTTeCTallHH CTYEHTOB.

Tabmme 1.

NpEeAHAa3sHAYCHHbIX JUId M3MEPCHHUS YPOBHA  JOCTHXKCHHA CTYIACHTOM

@®OC no aucuMIuMHe (MPAKTHKE) MCIONB3YETCS NMPH IPOBEJECHHH TEKYIIEro KOHTPOJIs

IlepeueHb 3aKperUIeHHBIX 3a JUCLUMIUIMHON (TPAKTHKOW) KOMIETEHIMH IIpUBENEH B

Ta6imua 1 — IMepedens 3aKpenIeHHBIX 32 JHCHHILIHHON KOMITETEHIHI

Kon

DopMy THPOBKA KOMNETEHIHH

Irtansl GOPMHPOBAHHS KOMIIETEHIHH

OIIK-2

BJIAICHHEM CI)H?:HKO-MaTeMaTH"leCKHM anmna-
partoMm, HEOOXOZMMBIM Ul ONHCAHHSA Me-
XaTPOHHBIX H p060TOTCXHPl'-leCKPIX CHCTEM

IK-1

CTIOCOOHOCTBIO COCTABIISTH MaTeMaTHYECKHE
MO/IE/TH MEXaTPOHHBIX U POOOTOTEXHHYECKHX
CHCTEM, HX MOACHCTEM M OTJEJBHBIX 3JIeMeH-
TOB M MOJyIeil, BKIo4ass HHPOPMALHOHHBIE,
9JIeKTPOMEXaHHYECKHE, TU/IPaBIINYECKHE,
3IEKTPOTHIPABIHYECKHE, 9JIEKTPOHHBIE
YCTPOHCTBA ¥ CPEACTBA BBIYHCIHTEIHHOM
TeXHHKH

3nameb: OCHOBHBIC OHATHA U3 CONPOTHB-
JICHUSI MaTepuasoB: JedopManuy, Hanps-
XKeHus, aehOopManHOHHO-TIPOYHOCTHBIE
XAapaKTEePHCTHKH MAaTepUalioB, KPHBBIE
HanpsDKeHHus-aeopMalmu, — Ternopu3u-
YecKHe CBOMCTBA MaTepHasoB, JJIEKTpO-
(du3uueckne cBoicTBa.

Ymems: 1lpoBoauTte aHamm3 MpoOYHOCTH
NPOCTEHIINX 3JEMEHTOB KOHCTPYKLMH
IPH PacTsHKEHHH-CKATHH, CABHTE, Kpyye-
HuH, u3rude. ComocraBisATh KPUTEPUH
HPOYHOCTH IO pa3HbIM TeopusiM. Pemarsb
NPHKJIAIHBIE 3aa4d COTPOTHUBIICHHS Ma-
TepuanoB. CocTaBisTh MaTeMaTH4ECKHE
MOJIETTH MEXaTPOHHBIX U poOOTOTEXHHYE-
CKHX CHCTEM, UX IOJICHCTEM H OTJEIIbHbIX
3JIEMEHTOB W Mojayied. OueHHBaTh TeM-
nepaTypHbie HanpsHKeHHS B MPOCTEHIIHX
KoHcTpykuusix. [lonbop marepuanos mis
NMEKTPUYECKHX U NEKTPOHHBIX CXEM.
Bnaoems: dusnko-maTeMaTHUECKHM arl-
napatoM, HEOOXOJHMBIM JUIS OHMHCAHHA
MEXaTPOHHBIX H POOOTOTEXHHYECKHX CH-
CTeM; TEPMHHOJIOTHEH W crerudpuuecKu-
MH TIpHEMaMH peIleHHs 3a/1a4 COTPOTHB-
JICHUSI MaTepHAJIOB, B TOM YHCIIE IO KpH-
TEpHSM  [POYHOCTH,  TEMIEPaTypHBIX
HaNpPSDKEHHH, JIEKTPONPOBOHOCTH.
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OIIK-2: BiaagenneM QU3HKO-MATEMATHYECKHM aNNapaToM, HeoOXOXHMBIM /il ONMHCAHHS

MEXATPOHHBIX H poﬁm‘mexnnqeclmx CHCTEM.

Jlns  popMHUpOBaHMS KOMIETEHIHH HEOOXOAMMO OCYIIECTBHThH pSiZi ITAloB. OTarbl

d)opmupoaaﬂm KOMINETECHIHH, IPHUMEHSAEMBIC UIsI 3TOr0 BHJIBI 3aHATHH M HCIOJIb3yeMBbIe

CpeAcTBa OLICHUBAHHs NPEACTABIICHLI B Tabnuue 2.

Tabanna 2— Iranbl GOpMHPOBAHHS KOMIETEHIIHH H HCIIOJIb3yeMble CPEICTBA OLeHHBAHHSA

1. Cocras

3unars

Ymern

Baaners

Coaepxanune 3Tanos

OCHOBHBIE ypaBHEHHS
U3 CONPOTHBIICHHUS
MaTepHaJIOB:
nedopmanuu,
HaIpsHKEHHU,
nedopManoHHO-
MIPOYHOCTHBIE
XapaKTepHCTHKHU
MaTepHasoB, KpUBbIE
HaIpPsOKCHUS-
nedopmanuu, Temio —
U 2NIeKTpodusyecKre
CBOMCTBa MaTepHAIOB

[TpoBoauTh aHamM3
MPOYHOCTH NMPOCTEHINX
9JIEMEHTOB KOHCTPYKLMI TpH
PacTsHKEHHH-CIKATHH, C/IBUTE,
Kpy4YeHHH, H3rube; mpu
Harpese, MpH KCILTyaTaluy
B YCIIOBUSX 3NEKTPHYECCKHX
Harpy3ok. Pemarp
OPHUKJIAJHbIE 3a/1aUH.

Du3HKO-MaTeMaTHYECKUM
annaparom,
HEOOXOJUMBIM JUIS
ONUCAHUSA MEXaTPOHHBIX
U pOOOTOTEXHHYECKHX
CHCTEM; TEPMHHOJIOTHEH
U crieH(pUYecKHMH
IpPHEMAMH PeICHHS
3a/1a4 CONPOTUBIIECHHA
MaTepHasIoB.

o Jlexuumy; © BrinonHenue IoMarHero
e [IpakTHueckue 3aHATHS [3a7aHUST; e [IpakTuueckue paboTI;
Buaw: 3anarhii p oy ! p P ’
e ['pynmossie e CamocTosiTensHas pabora
KOHCYJ/IbTallUH; CTY/ICHTOB
e Tecr;
o OdopmiieHHE U 3alUTa
Henonb3yembie e KonTponbHas pabora; e 3amuTa MPaKTHYECKUX
JIOMALITHETO 3a/IaHus;
cpeacTBa e BhimosnHenne o Korcrexr pabor
OlIeHHBAHHUS JOMAIIHETO 3a1aHHs; e 3auer

CaMOCTOSITENIbHOM paboThI

OO6mme XapakTepHCTHKH T0Ka3aTeneil ¥ KPUTEPHEB OLICHHBAHHS KOMIIETEHIIHH Ha BCEX

JTanax npuBeeHs! B Tabnuie 3.

Tabauna 3 — O6mue XapakTepHCTHKH NOKa3aTe/iell H KpHTepHeB OLeHHBAHHS
KOMIIETEeHIIHH 110 YTanam

IMokasarenn u
KPHTEpPHH

3uare

Ymern

Baaners

O1iiH4HO (BBICOKHIH
YPOB€Hb)

DaKTHYeCKYIO U
TEOPETHYECKYIO

MPAKTHYECKH TBOPYECKH
pelarhb 3aJ1a4H ¢

YMeHHeM poBOAHTE
OLIEHKY MOMYYEHHbIX
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nH(pOpMALHIO B Ipenenax
u3y4yaeMoii obnactu ¢
MOHUMaHHEM T'PaHHMI]
NPHMEHUMOCTH

abcTparupoBaHHEM OT
KOHKPETHBIX Mpobiiem

peleHHi

DaKThl, IPHHIHIIEI,

IIpakTH4ecKku NpUMEHSTh

OTBETCTBEHHOCTBIO 32
3aBeplieHHe 3a/1a4 B

= 3HaHUs, TpebyeMble Ui HCCIIe/I0BAHHH
Xopomo (0a3oBbIii MPOIEeCChI, 00IIue Y i
pelleHHs OTPEIENICHHbIX |MpHCIocabiiBaeM CBOEro
YPOBeHB) TIOHSTHS B IpeJienax
3 npobneM B obacT TOBE/ICHHS K
u3y4daeMoi obacTu
UCCIIe/IOBAHUS 00CTOATEILCTBAM B
peueHuH npobieM
Bo3moxHOCTH
YaoB/1€TBOPHTEIbHO Pemarb OTHOCHTEIBHO

(moporoBbiii ypoBeHb)

BazoBeie o01ue 3HaHus

NpOCThIC 3a1a4H

BBINOJIHEHHS PabOTHI IPH
psAAMOM HaOITIOZIeHHH

®DopMyTHpOBKa TOKa3aTelnedl W KPUTEPHEB OLCHWBAHWS NAaHHOW KOMIIETEHI[HH TPHBEICHA B

Tabmuie 4.

Tabauna 4 — IMokasaTe i ¥ KPHTEPHH OLEHHBAHHUS KOMIIETEHIIHH HA 3Tanax

IMoka3zarenu u

3nare VYmern Baaners
KPHTepHH
® pealIH30BHIBATH HAYYHBIE
® CBSI3H MEXILY ———"  CrI0cOOHOCTBIO
Pa3THYHBIMA Wy, ey Sp— PYKOBOIUTH
IpoLecCcaMu; ABep MEXIUCLMILTHHAPHOM
METO/IbI peIeHHS =
e TpeOOBaHUS TEXHHYECKHUX KOMaH/I0ii;
i 3aj1a4 B HE3HAKOMBIX
YCIIOBHIA; o pusuko-
.. CHTYAILHsX;
Oriin4no (BHICOKHH  |eKak MaTeMaTHUeCKH A MareMarui4eCcKuM
YPOBeHb) 000CHOBBIBaThH BEIOOP il i anrnaparoM,
METO/Ia  ITUIaH pelIeHHs P HEOOXOIUMBIM JUIs
apryMEeHTHPOBaHHO
3aj1a4 OLIeHUBAHHS OIMCAHUS
JIOKa3bIBaTh
NIPHMEHUMOCTH MEXaTpOHHBIX U
MOJIOKEHHUS
MarepHajIoB B E pPOOOTOTEXHHYECKUX
NpeaMeTHOH o6acTn
Pa3IHYHBIX YCIOBUSIX CHCTEM
3HAHHS
®CaMOCTOSITEILHO
© CBSI3U MEXTY o CriocoOHOCTAMH
noaAOupaTh ¥ FOTOBHTh
Pa3THYHBIMA KPHUTHYECKH
JUISL SKCTIEPUMEHTA
CBEJICHUSIMH O OCMBICI/THBATh

Xopomo (6a30Bbrit
YPOBEHb)

CBOMCTBaX MaTepHalioB;

® [IpEe/ICTaBIICHHE O
(bu3MUECKHX MOJIEISAX;

e apryMeHTaIuio Bpibopa
METOJIa PeIIeHUs
3aj1a4M, COCTABJICHHS
IUIaHA PeIIeHHUs 3a1a4u;

e KaK rpaduyecku
WILTIOCTPUPOBATH
3aj1a4y

o0opyznoBaHue;

® IPUMEHSATH METO/IBI
peleHus 3a1a4 B
HE3HAKOMBIX
CHUTYaIHsX;

® KOPPEKTHO BBIPAXaTh H
apryMeHTHPOBaHHO
000CHOBBIBAaThH
MOJIOXKEHUS
IpeAMETHO# obnacTu
3HAHUS

TIOJTy4EHHBIC 3HAHUS;

® KOMITETEHTHOCTHIO B
Pa3IHYHBIX CHTYAIUSX
(pabora B
MEXIUCIHILITHHAPHOM
KOMaHJIe);

® pa3HbIMH CriocobamMu
TNpeCTaBICHUS
(uznyecKoi
uHpopMaLHu
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®OIpE/IeJICHUs] OCHOBHBIX  |®paboTaTh CO CIpaBOYHOM »
N Y ® TEPMHHOJIOTHEH
S g npeaMeTHON obnacTu
MarepHasioBeCHHS, ® HICIIO/IB30BaTh IPUOOPEI, Nribiei
Y10B/IETBOPHTEIBLHO [®OCHOBHBIE (hU3UYECKHE yKa3aHHBIE B ’
2 ®CII0COOHOCTBIO
(moporoBbIit taxTsl, niew; ONUCAHUH S —
yponenb) ® OCHOBHBIE METO/IbI na60pa’ropﬂoifl paﬁOTbl; npgicranmb ——
LIEHHUS THITOB: ° TaBJIs .
pe — HpRAR e MareMaTH4YeCcKoH
3a1a4 i yMeeT ux pe3ynbTaThl CBOeH dopme
IPUMEHSTh Ha IPaKTUke | paboTsl
2. Komnerenuus ITK-1
INIK-1: cnocoGHOCTBIO  COCTABJATH MATEeMATHYECKHE MOJEIH MEXAaTPOHHBIX H

p060TOTCXHH'IECKHX CHCTEM, HX MOACHCTEM H OTACJIbHBIX )JIEMEHTOB H MO}Q’Jlei"l, BKJIIOYas

nnqmpmaunonm.le, IEKTPOMEXaHHYEeCKHE, THAPABJIHYECKHEe, JICKTPOruApaB/IHYEeCKHE,

IEKTPOHHbIE yc’rpoiicTBa H cpeacTBa BbIYHC/JIHTE/ILHON TEXHHKH.

Jlns GopMHpOBaHMS KOMIETEHLIMH HEOOXOMMMO OCYIIECTBHTH DS/ ITamnoB. DTambl

(bopMHponaJ-mx KOMINIETEHIHHA, IPHUMEHSAEMBIC I 3TOrO0 BH/IBI 3aHATHH H HCITOJIb3YEMBIC

CPEJICTBA OLIEHUBAHUS MIPECTaBJIeHbI B TA0IHILE S.

Tabauna 5—- Iranbl popMHPOBAHHS KOMIETEHIHH H HCIIO/Ib3yeMble CPEACTBA OLEHHBAHHS

Cocras

3uarnp

YMmern

Baaners

Conepxanue ITanoB

OCHOBHBIE TIOHSTHS U3
MaTepHalIOBEICHHUS:
nedopmanmu,
HaNPSOKEHUs,
nehopManuoHHO-
NIPOYHOCTHBIE
XapaKTepPUCTHKH
MaTepHalioB, KPUBBIE
HaIpsHKEeHUS-
nedopmanuu, Tero-
H

ITpoBoauTh ananu3
IPOYHOCTH MPOCTEHIITHX
9NIEMEHTOB KOHCTPYKLIHH TPH
PacTSHKEHUH-CIKATHH, CIIBUTE,
KpyueHuH, usrube. Pemarsb
TNIPHKJIJIHbBIE 3aJ1a4H.
CocTaBnsTh MaTeMaTHYeCKHE
MOJIE]TH MEXaTPOHHBIX H
POOOTOTEXHHYECKHX CHCTEM,
UX TOJICHCTEM H OT/eJIbHBIX

AnnaparoM BbIYHCIICHUS
napameTpoB
HarpsHKEHHO-
JiehoOpMHUPOBAHHOTO
COCTOSIHHS TIPOCTEHIIHNX
3NIEMEHTOB KOHCTPYKIIHI;
TEPMHUHOJIOTUEH U
crieupUUECKHMH
IIPHEMAMH PEIICHHS
3a1ay.

CaMOCTOSTETbHOM paboThI

9NIEKTPOTEXHHYECKHE  |IJIEMEHTOB M MOJYJIEH.
CBOMCTBA
o Jlexuuu; e BrInosTHeHHEe JOMaIIHero
o [IpaxTuueckue 3aHsTHS |3a1aHus; e [IpakTHueckue paboTsr;
Buabi 3ansaruii p RAREC e i P p ’
e ['pynnoBsie e CamocTosiTenpHas pabora
KOHCY/TBTallNH; CTYJICHTOB
e Tecr;
e Odopmrnenue u 3ammra
Henoaniyembie e KonTposnbHas pabora;  3aluTa PaKTHYECKHX
JIOMAIITHETO 3a/IaHus;
cpeacTsa e Boionuenune > Koo pabor
OllCeHHBAHHA JIOMAILITHEro 3a/1aHus; *3ayer
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OOume XapaKTepUCTHKH MOKa3aTelieil W KpUTEpHEeB OIEHWBaHHs KOMITETEHIIMH Ha BCEX

JTanax npuBeAeHb! B Tabnuue 6.

Tabmmua 6 — O6mme XxapaKTepHCTHKH NOKa3aTe/ e H KPHTepPHeB OlleHHBAHHSA
KOMITETEHIITHH 110 YTanaMm

IMokazarenu u

3Harh Ymern Baagers
KPHTepHH
Ob6nanaer ¢paktruueckumu | OOnazaer AuanasoHOM
¥ TEOPETHYECKHMH npakTH4yeckux ymenuit, | Kontpommpyer pabory.
OtanvHo (BBICOKHIT 3HAHUSIMHU B rpefieniax | TpeOyeMbIX JUlsi pa3BUTHS MPOBOJHT OLIEHKY,
YPOBE€HB) u3y4aemoit obnactu ¢ TBOPYECKHUX pEIICHUH, COBEpILEHCTBYET

TIOHHMAHHUEM I'PaHHIL
NIPUMEHUMOCTH

abcTparupoBaHus
npobiem

JIeHCTBHS paboTHI

Xopomo (Da3zoBbIii
YPOBEHb)

3Haer (aKThl, IPHHIHAIIEL,
nporecchl, obimue
NOHATHA B IIpeaenax
H3y4yaeMoii obnacTu

OO6naiaeT quanazoHoOM
MPaKTHYECKUX YMEHUH,
TpeOyeMbIX JUIsl pelIeHHs
orpe/ieieHHbIX TpobieM
B 00J1aCTH MCCJIEIOBAHHSA

bepet 0TBETCTBEHHOCTD
3a 3aBepIIeHHeE 3a/1a4 B
HCCIIEZIOBAHNH,
npucrnocabiuBaeT cBoe
MOBEJICHHE K
00CTOATEILCTBAM B
pelieHuH npodiem

Y0B/I€TBOPHTEIBLHO
(nmoporoBbIii ypoBeHb)

O6nanaer 6a30BBIMH
OOIIMMH 3HAHUAMH

O6naaeT OCHOBHBIMHU
YMEHUSIMH, TpeOyeMbIMU
JUISl BBITIOJTHEHHS
MPOCTHIX 3334

PaGoraet npu npsiMmom
HaOMOneHUH

CDOpMyHHpOBKa nokasareyied u KPUTECPHEB OLICHUBAHUA JAQHHOH KOMIIETEHLIUH NpyUBEACHA B

Tabnuue 7.

Tabauna 7 — IMokazarenn u KPHTECPHH OLICHHBAHHHA KOMIIETCHIHH HA Tanax

IMokazarenu u

3unare Ymers Baaners
KPHTEPHH
® peayn30BaTh HAYYHbIE
IIPOEKTHI ® CITOCOOHOCTBIO
®CBSI3H MEXKIY ©CBOOO/THO IIPUMEHSATH PYKOBOIHTH
pa3siIn4YHbIMH METO/IbI PEIICHHS MEX/IUCLIMITTHHAPHON
MPOLIECCAMH; 3a71a4 B HE3HAKOMBIX KOMaHJI0M;
OrmuHo (BbICOKHI oTpeﬁoBaHP'ﬂ TEXHUYECKHX CHTYaIHsIX; ® pa3sHBIMH CIIOCOOAMH
ypOBeHb) YCIIOBHH; ® COCTABIISATH HpClICTaBnevHHﬂ
® KaK MaTeMarTH4eCKu MareMaru4ecKue (bu3ngecKoi

000CHOBBIBaTh BLIOOP
METO/Ia U IUIaH pelieHHs

MOJICJIA MEXATPOHHBIX
H p060TOTeXHH'~lCCKHX

uHdopmanuu B
rpajuyeckoit u

3a1a4y CHCTEM, UX TOACHCTEM MareMaTH4YecKoH
1 OTZAENBHBIX dbopme
3JIEMEHTOB W MOJIyJIEH.
Xopomio (6a30BbIii  [eCBSI3H MEKAY ®CaMOCTOSTENILHO ® KPUTHYECKHM

YPOB€Hb)

PasIn4YHbIMH

IIOII6P[p8.Tb U I'OTOBHTH

OCMBICIIMBAHUEM
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TMOHATUSAMHU
MaTepUaoBeeHHs;
e TpeGOBaHHUS K

JUISL SKCTIEPUMEHTA
obopynoBaHue;
® [IPUMEHSTH METO/IBI

MOJTyYeHHBIX 3HAHHH,
® KOMIIETEHTHOCTBIO B
pa3IMYHBIX CHTYalMsAX

TMPUMEHATD HA NMPAKTUKE

paboTI

(H3HYECKHM MOJEISAM; peLIeHus 3a1a4 B (pabora B
e apryMeHTaIHMIO K BEIGOPY HE3HAKOMBIX MEXKIUCHHUILTHHAPHOH
METoJia U IUIaHa CHTYaIMsX; KOMaHzie);
pelIeHHUs 3a1a4H; ® KOPPEKTHO BBIPAXarh H  [®pa3HBIMH criocobamu
eKaK rpauuecKku 000CHOBBIBATH NpeACTaBICHUS
WILTIOCTPHPOBATh TOJIOKEHUS (bu3nUecKoii
3azaqy npeMETHO#H obnacTu uHpOpMaLHH
3HAHUS
®OIIpE/IEICHUs] OCHOBHBIX  [#paboTaTh CO CIIPaBOYHOM
P 85 ® TEPMHHOJIOTHEH
MOHSTHI JIMTEpaTypoi;
. npeIMETHON 00/1acTH
MaTepHaOBEICHHS; ® 1ICII0JIb30BaTh NPHOOPHI, i
VY10B/I€TBOPHTEJILHO (¢ OCHOBHBIE (PH3HYECKHE yKa3aHHbIE B ’
. ©CIIOCOOHOCTRIO
(nmoporosblii (bakTbl, HaeH; ONTUCaHUH
YpoBeHb) ®OCHOBHBIE METOJIBI n1abopaTopHO# paboTsI; L
IIEHUS THIIOBBIX ® [IPE/ICTABIIATD | TSRO, SRS
e Pl MareMaTH4eCKOM
3aj1a4 ¥ yMeeT uX pe3yJbTaThl CBOCH tbopaée

3. TunoBble KOHTPOJIbHbIE 32 JaHHS

I(J'lﬂ peaim3alii BBIICTICPCYUCIICHHBIX 3aJa4 06y‘iCHPUl HCIIOJIB3YIOTCA CICAYIOLIHE

MarepHuasbl:

— THIIOBbIE KOHTPOJbHBIC 3aJaHHs WM HMHbIE Marephaibl, HEOOXOIMUMBIE IS OLEHKH
3HAHWH, YMEHHH, HaBBLIKOB W (WJIM) ONBITA NEATENTLHOCTH, XapaKTePH3YIOLIHX ITarlbl
(bopMHPOBaHHS KOMIIETEHIMH B MPOLECCe OCBOEHHs 0Opa30BaTebHOM MpOrpamMMbl, B

CcocCTase:

KOHTPOJIbHASI PABOTA Ne 1

PACTSKEHUE-CXATHUE

1. CranbHOl cTep)KeHb HArpyXeH pacTsruBatoniei cuinoi F. Yacts cTepxkHs JUTMHON /)
— CIUIOLIHOM IMJIMHAP C HApYKHBIM JHameTpoM D, a 4acTbh AIHHOM /> cM — TpyOKa ¢
BHYTPEHHHM JTUMETPOM d U HapyxHbM D. [IpuHHMas MOyJIb YIPYTOCTH CTAIH paB-
HbIM E, onipesenuTh
1) HanpspKeHHs B KaXIOM 4acTH CTEPIKHS;
2) yAnMHEHHE CTEPIKHS.

Bapuantsl

No F 11 1_7 D d E
1 100 H 40 cM 0.4 M 4 cMm 2 cM 2:10° k[/em”
2 10 kI 500 MM 0.40 m 5cMm 3cMm 2:10° MIla
3 0.01 T 0.4 M 50 cM 6 cm 4 cMm 2.1-10° kI /em?
4 12 xI" 0.40 M 400 mM 50 mm 3cMm 2:10'" Ta

2. Tlox neiictuem yeunmus F cransnas npoonoka (Moxyits ynpyrocts 2+10° «[/em?) wim-
HOIi /1 tnameTpoM d I0IDKHA IepeaaTh NPOAOIbHOE IEpEMEIEHHE BETHIUHOM /).
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1) Kaxoe nepemelneHue HyXHO CO3/1aTh Ha JPYTrOM KOHIIE Ipo-

BOJIOKH?
2) Kaxue HanpsbkeHns OyayT B IpoBoJioke?

BapuanTsl
No F 1] 12 d
1 200 xI' 500 m 0.15Mm 0.5 cMm
2 0.180 T 0.5 km 0.10 m 0.5cMm
3 2 xkH 0.4 xm 15 cMm 0.4 c™m
4 2000 H 400 m 200 mm 0.6 c™m

1. Tpy0ka KOJBIIEBOrO MONEPEYHOr0 CEYEHHs C HAPYKHBIM IHaMETPOM d pacTsHyTa
cunoit F. Ecim nomnyckaeMoe HanpspkeHHe [0/, KakoBa J0JDKHA OBITh TOMIIMHA CTEH-

Ku?
BapuanTsi
Ne F [o] d
1 200 kI" 50 k[ /em® 5cM
2 0.180 T 6 MIla ScMm
3 2 kH 60 xI/cm® 4 oM
4 2000 H 5 MIla 6 cM

1. Mennas npoBoioka AnamMeTpoM d 1oJ1 Harpy3koit F yuiuHsieTcs Ha Al, MOy b
ynpyroct mezn 1-10° kT /oM. Onpenenurts

1) By POBOJIOKH;
2) HanpsHKEHHs B IPOBOJIOKE.

BapuanTsl

No F Al d
1 20.0 xI" 0.3 MM 1.5 MM
2 0.0180 T 0.04 cm 1.5 MM
3 0.2 xH 0.4 MM 1.4 MM
4 200 H 0.0004 m 1.6 MM
KOHTPOJIbHAS PABOTA Ne 2

CIIBUT", CPE3

1. Onpenenuts HEOOXOMMOE YHCIIO 3aKIJICMOK AHamMeTpoM d JUIst COeJHHEHNUS BCTBIK JABYX
JIUCTOB C TMOMOIIBIO HAakIanoK. TommuHa mucToB hy, TommuHa Haknanok hy. Pactarusa-

fommas cua P.
JlonmyckaeMble HanpshKeHHUs Ha cpe3 1], Ha cMaTHE [O¢].
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BapuanTsl

Ne d P h hs [1] [oc]
1 1.2 cm 300 000 H 1 cMm 0.014m | 1000 xI/cm” 3-10°Ia
2 1.3 cm 20 000 kI’ 5 MM 0.0lmM | 0.8:10° MIla 2800 kI /cm”
3 1.4 cMm 25T 0.008m | 0.5¢cm 1.2:10° ITa 2.8:10° MITa
4 1.3 cMm 28000kl | 0.01m 14 Mm 1200 kI /eMm? 3-10% ITa

2. Onpenenuts MUHHMAJIBHBIH JHamMeTp 001Ta B COEIMHEHHH, €CITH pacTATHBAIONIAs CHla
P, Tomuuna cpeHero gucra t, Kaxaoro U3 AByX HapyKHbIX t/2. Jlomyckaemble Hanps-
JKEeHUs Juis MaTepuania 6oira Ha cpes [1], Ha cmsaTHe [oc].

...;.1|{|

M \
|
!
BapuanTsi
No P 1 [1] [oc]
1 | 300000H | 2.1cm 1000 xI'/cm? 3-10%IIa
2 | 20000 | 25mm 0.8:10* MIla 2800 kI /oM’
3 25T 0.03 M 1.2:10% ITa 2.8:10% MIla
4 | 28000k | 0.03m 1200 kI '/om? 3:10%Ia

KOHTPOJIbHASI PABOTA Ne 3

TEMITEPATYPHBIEHATIPSDKEHU A

3anaua 1. CrepikeHb MOCTOSHHOTO MONEPEYHOTO CEYEHMS 3aleMIIeH MEX/y HEeTOABHIKHBIMH
onopamu. YacTe ero JUIMHOM a Me/Hasi, BTOpast 4acTh IIMHOM b — cranbHas. Halithn Hanpsbkenus
B CTEP)KHE TIPHU MOBBILICHUH TeMreparypsl Ha AT.
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’ L/
A Meds Cmans Z
Y, - 7
Y,
Ne a b AT, rpag | Ne a b AT, rpan
1 IMm 0.8 M 50 11 1M 0.8 M 50
2 120cm | 1.2m 60 12 120 cm 1.2mM 60
3 1.3m 100cm | 70 13 1.3m 100 cm 70
4 0.9m 90 cM 80 14 0.9m 90 cm 80
3anayga 2. CtabHOI cTep)KEHb 3aKaT MEXTy HEeTOABH)KHBIMH OIIOpaMH IIPH TeMIepary-
pe Ty. [Tnomans ceyeHus BepxXHe# yacTH CTepxHs S;, HIKHEH yacTh — S,. HailTu Hanpsokenus B
KaXK/IOW YacTH CTEP)KHS IPH MOBBIMIEHHU TeMIepaTypsl 10 7.
\
a
a
N [S;, |8, T, [ T,%C [Ne S.eMm [S;eM® [T %C [T1,%C
eM’ | om?
1 6 12 5 30 11 6 12 3 30
2 7 14 6 35 12 7 14 4 35
3 6 8 7 40 13 6 8 5 40
4 6 10 8 45 14 6 10 6 45
Tembl npakTHYecKHX paboT:

18

2.
3.

HcnbiTanue META/UIMYECKHX MAaTEPUAJIOB Ha pacTshKeHHe U onpeaeneHue Moayst FOnra u
ko3¢ dunmenta Ilyaccona.
Hcnbiranue 6anku Ha H3rub U onpe/eieHue MPOYHOCTHBIX CBOWCTB € MaTepualia.

HMcnpiTanue Kpyrjioro Bajia Ha KpydeHHe U ompesiesieHue 1e()opMalHOHHO-TIPOYHOCTHBIX
CBOMCTB €ro MaTepuaa.

. Uccnenosanue TEKCTYPhI Pa3/IMYHBIX YCPHBIX METAJIJIOB B 3aBUCHMOCTH OT HX COCTaBa u

crocoba 06paboTKHU.

. PacueTHo-TeopeTnyeckas paboTa o ONTUMHU3ALMH IPOCTEHINEH CTPEKHEBOH KOHCTPYKIIMH

Hu3 CTep)KHeﬁ MOCTOAHHOI'O CCYCHHS.

. Ucneitanue MOJMMEPHBIX KOMITO3UIITHOHHBIX MAaTCpHAJIOB Ha PACTSHKCHUE H OIIPEACIICHHE

moxyiist FOnra u koaddunmenta [Tyaccona.

. Onpeneneune 3aBUCHUMOCTHU CBOMCTB JAUCIIEPCHO HANIOJIHEHHBIX KOMITO3HIITHOHHBIX

MaTepHaJIoB OT TEMIIEPATYPhI HCIIBITAHHI

Tembl foMamHuX pador:

1.

2.
3.

Beenenune. OCHOBHbBIE NMOHATHS CONPOTHBIECHHUS MaTepUaIoB: JedOpMalluy, HaNpsKEHHs,
yIpyrue NOCTOSHHEIE, 3aKOH 'yKa, KpUBbIe HanpsyKeHUH-IedOopMaLiH.

Pacuer Opyca Ha pacTsHKEHHE U CIKATHE, CIBHT.

Kpyuenue. Pacuer BasioB Ha KpyTSLIUil MOMEHT.
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Tembl 1151 caMOCTOATEIbHOM PaGoThI:

1. ITpopaboTka JIeKIIMOHHOTO MaTepHaIa.
2. IloaroToBKa K KOHTPOJIBHBIM paboTam.
3. BrimonHeHue JOMAaNIHKUX 3a/1aHHMiA.

4. TloaroToBka K MPaKTHYECKHM 3aHATHSIM.

Bonpocsl k 3a4ery:

005V ION T B b e

©

11
12.
13:

15,
16.
17

19.
20.
21
22.

23,
24.

25;
26.
27

28.
29.
30.
31.
32.

33,
34.
35.
36.

Cdopmynupyiite cmbica Tepmuia MEXATPOHHUKA.

B kakux 061acTAX NPOMBILIEHHOCTH MCTIOJb3YeTCs MEXaTPOHHKA?

Y10 03HauaeT TEPMHH (NPELIM3HOHHOE JABHIKEHHEN?

Kaxue /1Be OCHOBHbIE IPYNIbl MATEPHAIIOB PUHSATO Pa3iHYaTh?

Kakue xapakTepHCTHKH OMpeaeNsioT KauecTBo MaTepuana?

Ha xakue rpynmbl MOJKHO pa3ZieinTh BCe MOKa3aTeNH KauecTa mateprasna?
Kakue 0cHOBHbIE THMOTE3bI HCTIONB3YIOTCSA P CO3JaHHH MOZEeH MaTepuaioB?
Yro o3HauaeT HenMHeHHOCTL npoLieccoB aeopmupoBanus? Kakne Buabi
HEJIMHEHHOCTEH MOXKHO ONpeaeuTb U Kak?

Yro o3nauaeT onpeseneHue «(eHOMEHONOrHYECKas» MPUMEHHUTENBHO K KaKOH-1M60 Hay4yHO#
JIMCLMIUIHHE?

. B kakux eaunuuax usmepsercs abeomoTHas M OTHocUTeNbHas aedopmaumu? B yem pasHuua

MEX1y HUMH?

Kakue eaunuubl ynotpebasiores ais M3MepeHus HanpsukeHnin?

Kakue cBoiicta MaTepuana onpezenstor Mmoaysib KOura u koadpuument INyaccona?
Yem otanyaeTcs npeaen ynpyrocTH OT npezena npornopLHOHAIBHOCTH Ha AMarpaMme
nedopmanuu-HanpskeHus?

. Kakue XapaKkTEpPHbIC TOUKH CYLUECTBYIOT Ha TUIMHYHOH AuarpamMme HarpsoKeHus -

nedopmauun?

Yro Takoe 3anac npoyHocTH?

Kax dopmysnpyercs 3aK0H MapHOCTH KacaTelbHbIX HANPSHKEHHH?
Kaxkue 3a/1au1 OTHOCATCS K CTATHYECKH HEOTPEAETUMbIM?

. Kak COPHEHTHPOBAHA IJIOLIA/IKA C MAKCHMAJIbHbIMM KacaTe/IbHbIMU HArNpsKEHUAMM MpH

pacTsbkeHuu Opyca?

Yro Takoe abCoMOTHBIM W OTHOCHTENbHBIH cABUT?
Yewm oTMuatoTes CABHMT U cpes?

Yro Takoe MOAyJIb yNpyrocTu BTOporo poaa?

KakoBbi PasMEPHOCTH CTATHYECKOr0O MOMEHTA IUIOLLAH, MOJISIPHOr0 MOMEHTa HHEPLIMH, OCEBOTO

MOMEHTa HHEPLUMH?

Yro Takoe LeHTpa/IbHbIH MOMEHT HHEPLIMK?

[Moyemy ueHTpaIbHbIH MOMEHT HHEPLIMK MHHUMAJIEH 110 CPABHEHHMIO C MOMEHTOM /1A J11060#
napaneiabHOH ocu?

Yro TaKkoe riiaBHbie OCH H IJIaBHbIE MOMEHTBI HHEPLUH?

Kakue cBolcTBa MaTepHaioB OTHOCATCS K MEXaHHYECKHUM?

Kakwue BH/IbI HCTIBITAHMI MPOBOAATCS /1S ONpPE/IE/IEHHs MEXaHHYECKHX CBOMCTB
marepuaioB?

Yro Takoe nnacTuyeckas aeopmaiis U npeen TeKy4ecTH Matepuana’?

Yro Takoe TBEPAOCTL MaTEpPHANIA M KAK OHA ONPE/ENAETCA B IKCIIEPUMEHTax?

Kakumu napameTpamMu XapakTepH3yeTcs IUIaCTHYHOCTb MaTepuana?

Yro Takoe paspyuienne? Kakue CyliuecTByloT OCHOBHbIE [1BE MOZE/IH pa3pylLeHus?

Kaxk BausiioT Ha XapakTep paspylueHus CKOpocTb Ae(OpMUpPOBaHHS, TEMIIEPaTypa,
arpecCHMBHOCTb BHEIIHEH cpebi?

Yro Takoe ynapHas BA3KOCTb?

Yro Takoe ycTanocTHas npo4yHOCTh MaTepHanos?

Yro Takoe TepMHUecKas yCTaIOCTb U OT YEro OHa 3aBHCHT?

Kaxue mMaTepualibl Ha3bIBAlOTCSA IEKTPOTEXHUYECKMMH M KaK OHM KJIaCCH(PULIMPYIOTCS MO
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MOBE/ICHUIO B JIEKTPHYECKOM rose?

37. Jaiite onpeneneHus NMPOBOHUKAM, [AM3IEKTPHUKAM, MOIYTPOBOAHHKAM.

38. KakoBbl XapakTepHble CBOHCTBA METAIIOB U YeM OHH OOBSCHAIOTCS?

39. IlepeuncnuTe ¥ OXapakTepU3yiTe OCHOBHbIE KPHCTAIHYECKHE PELLIETKH.

40. Yro Takoe BaKaHCHH M IMCJIOKALIMHM M KaK OHU BJIMSAIOT HAa CBOMCTBA MaTepHaios?

41. Ha3zoBHTE OCHOBHbIE MEXaHHUYECKHE CBOWCTBA METAJLIIOB.

42. Yto TaKkoe TEXHONIOrHYECKHE CBOMCTBA MaTepHaIOB?

43. Yro npencrasnsior cobo cruiasbi?

44. Ha3oBuTE OCHOBHbIE THIIbI CTLUIABOB.

45. Kakue MeTaibl OTHOCATCS K LIBETHBIM H YepHBIM?

46. Kak knaccuHUMPYIOTCS LIBETHbIE METALIbI?

47. Kakue npu3HaKu NMPOBOJHMKOBBIX MATEPHAJIOB JIE)KAT B OCHOBE KJIACCH(HKALUH 110
arperaTHOMY COCTOSIHHIO, 1O MPOBOAMMOCTH, 1O cocTaBy?

48. JlaiiTe cpaBHHTE/IBHOM aHATM3 ME/IM H ATIOMHHHUS KaK MPOBOJHUKOBBIX MaTEPHANIOB.

49. Kakue MaTtepuasibi OTHOCATCS K G1arOpo/IHbIM, K TYrOIUIaBKHM, KAKOBBI X CBOWCTBA B KauecTBe
NPOBOTHUKOBBIX MaTepHaioB?

50. Kakumu sBICHHAMH XapaKTepH3yeTCs 30Ha JIEKTPUYECKOr0 KOHTAKTa, W KaKHe CBOMCTBA
TpeOyIOTCS U1 COOTBETCTBYIOLMX MaTepHaioB?

51. Kakue cBoicTBa HeOOXOAMMBI MaTepuaam Uisi PUIOeB U (Iocos?

52. Kakue cpepbl npUMeHeHHs XapaKTepHbl /I MATEPHAJIOB C BBICOKHM 3JIEKTPHYECKHM
COMpOTHBJIEHHEM?

53. Kakue npoBOJAHMKOBbIE MaTePHAIIbI HE ABJIAIOTCS METAIHYECKUMHU?

54. Kakue THIbI 3/IeKTPHYECKHX KOHTAKTOB CYLIECTBYIOT, M Kakue TpebOoBaHHs K
COOTBETCTBYIOILMM MaTepuasiam NnpeabaBasioTcs?

55. Yro o3nauaer a3 dekr obparumocty nbe3odpdexra?

56. Kakue cyliecTBYIOT TpH IpyIibl MOJUMEPHbIX MATEPHAIOB?

57. Ha3zoBuTe OCHOBHBIE TEMIOPU3UUECKHE XAPAKTEPUCTHKH MOJTMMEPHBIX MaTePHAIOB.

58. Yto Takoe XMMHYECKasi CTOHKOCTh MOJIHMEPOB, MPHBEUTE MPUMEPBI XHMHYECKH CTOHKHX
MOJIAMEPHBIX MaTEPHAJIOB.

59. Kakue napaMeTpbl XapaKTepU3yIOT 3JIeKTPUUECKHE CBOMCTBA MONTMMEPOB?
60. Kakue nokasatesin XapakTepH3ytoT M0XKapoB3pbiBOOE30MacHOCTS?

4. MeTtoanyecKue MaTepHaJIbI

Jlns obecrnevenust mporecca OOydeHHs M pelIeHHs 3a1ad OOydYeHHs HCIOJb3YIOTCS
CllelyIolHe MaTepHallbl:
— METOIMYECKHE MarepHasbl, ONpee/Iolie MpoLeaypsl OLEHUBAHUS 3HAHUWM, yMEHHIi,
HaBBIKOB M (MJIM) OMNbITAa JEATEIbHOCTH, XapaKTepU3YIOIMX JTanbl (HOopMHpOBAHHS
KOMIIETEeHIIHH, B COCTaBE:

Meromnueckue Marepuasl (cornacHo myHKTy 10 paGodeit mporpamMmei):

1. OcHoBHas JHTEpaTypa

1. Teopernueckas Mexauuka: Yue6Hoe nocobue / Jlrokmun b. A. —2012. 303 ¢. DieKTpOHHBIiH
nocry: http://edu.tusur.ru/training/publications/1451

2. Teopernueckasi Mexanuka: yaeOHoe nocodue / B.A. JTlrokmmu — Tomck: ToMCK. roc. yH-T CH-
CTeM ymnp. H paguosnekTpoHukH, 2007. — 170 c. (180 3k3.)

2. JlonoiHATE/IbHAS JHTEPATYPa
1. Tapr C.M. Kpatk#uii Kypc TeOPEeTHYECKOM MEXaHUKH: Y4eOHUK s BTY30B — M.: Bhiciias
mkoina, 1995. — 416 c. (1 ak3.)
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2. bensieB H.M. CGopHuK 3a/1a4 110 CONPOTHB-  JIEHHIO MaTtepuaios. M.: ®usmatrus, 1962,
348 c. (18 3k3.)
3. Conpotusnenne marepuanoB. Kparkuii yueOnuk. Knnacomsumu P.C. M.: 1975, 384 c.
(1 2x3.)

3. Jlis npaKkTHYeCKHX 3aHATHIi:

1. MeTouyeckue yKa3aHus K BbINOIHEHHIO JIaOOPAaTOPHBIX M pacyeTHO-rpaduyecknx pabor mo
MEeXaHHKe, TEOPETHUECKON M TIPHKIIAJHOM MexaHuke: MeToandeckne yka3aHus no gabopatop-
HbIM pabotam / JliokmmH B. A. — 2011. 14 ¢. DieKTpOHHBIN JOCTYIIL:
http://edu.tusur.ru/training/publications/234

2. Tlpaktukym no Teopernyeckoit Mexanuke: YdueOHoe nocobue / Jlrokmmn b. A. —2012. 171 c.
http://edu.tusur.ru/training/publications/1712

3. Ilpuknannas MmexaHuka: MeToHuecKie yKa3aHHs 10 CaMOCTOSTeNbHOM paboTe U mpakTHye-
CKHM 3aHSATHSIM JUIS CTYAEHTOB O4HOT0 00ydeHus Bcex crennansuocteit / Kamunckas C. C. —
2012. 118 c. http://edu.tusur.ru/training/publications/1424

4. Jlns camocToATe/IbHOMH padoThi
1. IIpakTukym no Teoperuueckoit mexanuke: YuedHoe nocodue / Jliokmun b. A. —2012. 171 c.
http://edu.tusur.ru/training/publications/1712
2. IlpuxianHas MexaHuka: MeToiiyecKue yKazaHHs 10 CAaMOCTOSTENIbHOM paboTe U IpaKTHYe-
CKHM 3aHATHSAM JUIS CTYyJE€HTOB OYHOro 00yueHus Bcex cnenuanbHoctedt / Kamunckas C. C. —

2012. 118 c. http://edu.tusur.ru/training/publications/1424
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