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Pabouas nmporpamma nuctuminiabl @HU3HUKA-1 cocTaBiieHa B COOTBETCTBUH C
benepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIIETO
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[Tpuka3z MunoOpuayku Poccuu Ne 210 ot 12.03.2015 1.

[Iporpammy cocraBuit: I1.1. beikoBckui, ﬁ
noteHT Kadeapsl QUMK U UHOOPMAITMOHHBIX CUCTEM  Aitr—ceee .

Pabouas nporpamma gucuuIuinebl Qusuka-1 yTBEpKI€HA HA 3acelaHuU Kapeapbl
bu3ukn 1 HHGOPMAIMOHHBIX cucTeM 25 mas 2015 T,

nporokon Ne 13. L
3aBenyromuii kadenpoi (pazpadorunka) borator H.M. 2 Z;:-Lyvg/

Pabouas mporpamma oOCyxaeHa Ha 3aceaHny Kadeapbl aHATUTUICCKON XUMHH.
ITporokon Ne 1 ot «31» aBrycra 2015r. —
3aBenyromuii kadenpoi (Beimyckaronieit) Temepaamies 3.A. %

YTBepkJieHa Ha 3acelaHiK Y4eOHO-METOAUYECKON KOMUCCHUU (PUBUKO-
TexHu4Ieckoro dakynbTeTa 29 mas 2015 r, mpoTtokon Ne 10.

e
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(U3HKU U KOMITBIOTEPHBIX TEXHOJIOTHIA;
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1. I_[e.]m H 3aJaY1 U3YUYCHUSA TUCHUITIMHBI

1.1 Ilen ocBOEHUS AUCIHUILIHHBI

MopnepHu3anuss W pa3BHTHE KypcoB (DM3MKH CBS3aHBI C BO3PACTAIONICH POJIBIO
dbyHIaMEHTATBHBIX HAYK B MTOATOTOBKE OaKalaBpOB.

Buenpenne BbICOKMX TEXHOJIOTHI B HH)KEHEPHYIO MPAKTUKY MPEANOIaraeT OCHOBATEIbHOE
3HAKOMCTBO KaK C KJIACCHYECKUMH, TaK U C HOBEHIITUMHU METOJaMH U Pe3yJIbTaTaMH (PU3NIECKUX
HUCCIIEIOBAHUH.

OO6nagas JIOTMYECKOM CTPOMHOCTHIO M OMUPAsCh Ha OKCIEPUMEHTAIbHBIE (DAKTHI,
muciiuinHa - «Du3uka-1»  gBiasgeTcss  waeanbHOW  JUIsT  (OPMHUPOBAHUS y  CTYICHTOB
OOIIEKYIbTYPHBIX U MPOPECCHOHATBHBIX KOMIIETSHITUH.

OcHogHble yeau OCBOCHUS TUCIUILINHEI “Du3uka-1":

- CO3/laHHe yHHUBEpCambHOW 0a3bl Uil M3ydeHHUs oO0menpodeccuoHaNbHBIX U CIEeNUATbHBIX
JUCIUIIINH, GyHIaMEHTa MOCIEAYIOIIETr0 O0yUYeHHs B MaTUCTPAType, aCIUPaAHTYPE;

- ¢opMUpOBaHUE LIETHHOTO MPEJCTABICHUS O (PU3UYECKHUX 3aKOHAX OKPYIKAIOILIETO MUpPa B UX
€IMHCTBE 1 B3aHMOCBSI3H.

1.2. 3agaun IUCHHUILINHEIL.

- (opmupoBaHMEe HABBHIKOB 1O MPUMEHEHHUIO TMOJIOKEHHH (yHAAMEHTaIbHOU (U3HKH K
TPaMOTHOMY HAayYHOMY aHAJIM3y CHUTYallUid, C KOTOPHIMU WHXKEHEPY MPUXOJUTCS CTAIKHUBATHCA
IIPU CO3/1aHUM HOBOW TEXHUKU U HOBBIX TEXHOJIOTHIA;

- OCBOCHHE OCHOBHBIX (DM3MYECKUX TCOPHH, MO3BOJSIOMIMX OMHUCATh SBJIICHHS B MPUPOJE, U
MpeAesioB NPUMEHUMOCTH 3THUX TEOPUM ISl pEUICHUsI COBPEMEHHBIX M MEPCHEKTHUBHBIX
TEXHOJIOTHYECKUX 3a/aY;

- (GOopMHPOBaHHE HABBIKOB CHCTEMHO-AaHAIUTHYECKOH IMOCTAHOBKH 3a1a4 (U3HUYECKOTO

MOZACIIMPOBAHUSA TPOLECCOB U 00BHEKTOB HCCIICI0BaHUs.

1.3.MecT0 TMCUMILVIMHBI B CTPYKTYpPe OCHOBHON 00pa30BaTe/IbHOW NMPOrpaMmbl
BbICLIET0 MPO(ecCHOHATBLHOI0 00pa3oBaHus
Hucnumnuaa b1.5.07.01 «®wusuka-1» otHOCHTCS K 0a30Boi yacTu bioka 1 «/{MCIUIIIHHED)
(Momyn#)» yueOHoOro miiaHa HampasiaeHus: moarotoBku 04.03.01 «Xumus», npenHa3HayeHa IS
O3HAaKOMJIEHHSI CTYJEHTOB C COBpPEMEHHOW (PU3MYECKON KapTUHOM Mupa, HpHOOpeTeHUs
HABBIKOB IKCMEPUMEHTAJIBHOTO HMCCIEA0BaHUs (PU3NUECKUX SBIEHUH W IMPOLIECCOB, M3yUEHUS
TEOPETUIECKIX METOJIOB aHAN3a (DU3MUECKUX SBICHHIA.
Jlns ycnemHoro ocBoeHusi Kypca (pu3uMkd HEoOXOTUMBI 3HAHMS MPEANISCTBYIOMMX (N
napauIeNbHBIX JUCIUTUINH): BBICIIAsS MaTeMaTHKa, HHPOpMaTHKa.
B cBoto ouepens, ocBoeHue Kypca GpU3UMKU CrIOCOOCTBYET OoJiee TTyOOKOMY MOHUMaHHUIO
3aKOHOB XWUMUH, OKOJIOTMM W SBISETCS 0a30i TakuX JHCHUIUIMH, Kak MEXaHHWKa,
TUAPOra3oAMHAMUKA, MaT€pUATIOBEICHHE, SJICKTPOHUKA U JIEKTPOTEXHUKA.

1.4. IlepeyeHb MUIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHUs N0 AUCHHUILINHE, COOTHECEHHbIX
¢ IVIAHNPYEeMBbIMH Pe3yJIbTATAMM 0CBOCHHSI 00pa3oBaTeIbHOI MporpaMm

Breimyckauk mpukiaagHoro OakamaBpuata crnenuanbHocTH 04.03.01 “Xumust” momkeH
00nafaTh CHEIyIONNMA KOMHEmMEeHYUAMU, KOTOpble (OPMUPYIOTCS B MPOIECCE H3yUEHUs
®usnku-1: OK-7, OIIK-3, IIK-2.

B pesynbrate u3ydyeHus yueOHONW AMCHUIUINHBI

Ne | Hun. Coneprxanue
oOy4aromuecs JOIKHbI

KOM- KOMIICTCHIIUN




n | Iuu (vt € yacTH)
I 3HaTh yMeTb BJIAJIeTh
1 | OK-7 CIIOCOOHOCTH K 6a30BbIe IUIAHUPOBATh OCHOBHBIMU
caMOOpraHu3aiu | (pu3ndecKue CaMOCTOSITEIb- TEOPETUIECKIMHU U
u camoo0pa3oBa- 3aKOHBI, IPUHLIU- | HYIO paboTy 1o METO/I0JI0rMYECKH-
HUIO. TIBI U SIBJICHUS, caMOOpraHu3a- MU OCHOBaMHU
B3aUMO/ICHCTBHE 101712871 Kypca (HU3UKH;
(bu3MKY ¢ IpyrUMH | cCOMOOOpa3oBa- camoo0pa3oBaHUEM
HayKaMH. HUIO.
2 | OIIK- CIIOCOOHOCTH KaK MCIOJIb30BaTh | MCMOJb30BaTh HaBbIKAMU
3 WCTIOJI30BATh OCHOBHBIE 3aKOHBI | OCHOBHBIE WCTIOJIH30BAHUS
OCHOBHBIC 3aKOHBI | €CTECTBEHHO- 3aKOHBI OCHOBHBIX 3aKO-
€CTECTBEHHO- HAY4YHBIX €CTeCTBEHHOHAYY | HOB €CTECTBEH-
HayYHBIX JTUCIMILTAH B HBIX TUCIHIUIMH B | HOHAYYHBIX
JVCLUIUIMH B npodeccuoHab- npodeccuoHadb- | AUCLUIUIMH B
npogeccuoHab- HOW JEATENbHOCTU. | HOM npodeccuoHab-
HOM IS TEIIbHOCTH. JESITEIIbHOCTH. HOM IS TEIbHOCTH.
3 | [IK-2 | BnageTrh 0a30BBIMH | OCHOBHBIE OIIPEACIIATD METOJIUKON pabOoThI
HaBBIKAMU ¢buznueckue dusnueckue C U3MEPUTEIbHBIMU
WCTOJIb30BAHUS npuOOpHI: UX BEJIMYHMHBI U npubopamu; Cro-
COBpPEMEHHOM MIPUHITATT JEHCT- OOBSACHSTH UX cobamu 06paboTKH
anmapatypsl Ipu BUS, YCTPOMCTBO, | pusnueckuii pe3yJIbTaToB
MIPOBEICHUU CXEMBI U paboTy ¢ | CMBICIL. U3MEPEHUM.
HAYYHBIX HUMU.
HCCIIENOBAaHUIN

B pe3yjabTaTe OCBOCHUA JUCHHUIIIMHBI

“®usnka-1"

oOyyJaronuiicss 0o.cen 3Hamo

OCHOBHBIC (1)I/I3I/I‘-I€CKI/IC SIBICHUSA W 3aKOHBI B OOJIACTH KMHEMATHKHU MaTepHaHBHOﬁ TOYKH U
JUHAMUKH TBEPJIOTO TeJa, TUAPOCTATUKU U TUAPOJUHAMUKH; TEPMOAUHAMUKHU U MOJIEKYJISIPHOM
(1)I/ISI/IKI/I; OCHOBHBIC (1)I/I3I/I‘-ICCKI/IG BCJIMYMHBI M KOHCTAHTBI, HUX OMNPCACICHUC W CAWMHUIIBL
U3MEpPEHUs;
ymemov TIPUMCHATH CI)I/I3I/IKO-MaTeMaTI/ILI€CKI/IC MCTOAbI JIsI PCHICHUSA TMPUKIAAHBIX 3aJad B
00/1acTH TEXHUYECKOTO PpEeryJIMpOBaHUS M KOHTPOJS TEXHOJIOIMYECKHMX IPOLIECCOB U
IIPOU3BO/ICTB;
én1adems MeTolaMu (DU3HMKU TPH PEIICHUH COBPEMEHHBIX U MEPCHEKTUBHBIX 33734 B 00JacTu
TCXHOJIOTHUH U ITPOU3BOACTBA.

2. CTpyKTypa U cojep:KaHue TUCIUIIUHBI.

2.1 Pacnipeaesienne Tpy10éMKOCTH AMCUMILIMHBI 10 BUAAM padoT.

O0mas TpynoEMKOCTh JUCHMIUIMHBI cocTaBiusieT 4 3au.ea. (144 wuyacos),
pacmpeiesieHre 1Mo BuaaM paboT nmpeicTaBlIeHo B Tadumie (0 cmyoenmos ODO).

nux

Bun yuebHol paboThl Bcero Cemectpsl
4acoB (dacen)
2 3

KonTakTHasi pabora, B TOM 4YHCJI€:

AyIuTOpHBIE 3aHATHS (BCEro): 80 80
3aHsTHS JEKIMOHHOIO THIA 20 20
JlabopatopHble 3aHATHS 40 40
3aHsTHsI CEMUHAPCKOTr0 TUIA (CEMHUHAPBI, 20 20




MPAKTUYECKHUE 3aHSATHS)
Nuasi kKOHTaKTHas padoTa:

Kontposs camocrositensHoil padotsl (KCP) 4 4

ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa 33 33
B TOM 4YHcCJIe:

[TpopaboTka yueOHOro (TEOPEeTHYECKOr0) MaTepraa 16 16

BrimmontHeHNEe WHAMBUAYAIBHBIX 3aaHUi (ITOJrOTOBKA

COOOIIIEHUH, MPE3eHTAIUH, TOKJIAIOB) 7 7
IToaroroBka K TEKyIeMy KOHTPOJIIO 10 10
KonTpoJis:
IToaroroBka K 3K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh yac. 144 144
B TOM 4HCJIe KOHTAKTHAsA 84,3 84,3
pabora
3a4. e 4 4

2.2 CTpyKTypa IMCUMILJIMHbI:
JuctumuHa “@usnka-1” BKItoYaeT B ce0sl CICTYIOIINE PAa3ICIIbl:
1. MexaHuka.
2. MonekynspHas pu3nKa 1 TEpMOJIMHAMUKA.

Pacnpe):[e.ne}me BUIO0B y‘leﬁHOﬁ paﬁoTbI U UX TPYAOEMKOCTH IO pasaejgaM NUCHUIIJIUHDbI:

No KonnyecTBo yacoB
pa3- | HammeHnoBanue pa3ienoB | Bce- AynutopHas paboTa CPC
nena ro J | 1P JIP
1 MexaHuka 56,5 10 10 20 16,5
) MonekynspHas husmka u 56.5 10 10 20 16,5
TEPMOIMHAMHKA
Hmozo 113 20 20 40 33

[Mpumeuanwue: JI — nekuuu, [1P — npaktuyeckue padotsl, JIP — naboparopusie 3anstus, CPC —
caMmocCTosTelIbHas paboTa CTyIeHTa

2.3. Conep:xaHue pa3/ieioB IMCUUILIHHBI:
2.3.1 3auaTHus JeKIMOHHOI0 THIIA:

Ne | Hanme- Copnepxanue paszaena ®opmMma
pa3 | HoOBaHHE TEKyIIEeTo
Jien | paszgena KOHTPOJISI

1 2 3 4
1 | Mexanuka OcHOBHBIE IOHATHSI KHHEMATUKH.
CrnosxeHue CKOpOCTEN MPH CI0KHOM MOCTYNIaTEIbHOM Bemmon-
JBUKEHUH. HEHUue
YpaBHEHMsI IOCTYNATENBHOTO U BPAIATEIIEHOTO JOMaI-xX
JIBIDKCHHI. 3aJIaHui,
Cucremsl orcuera. 3akoHbsl HeroToHa. Mmynsc Tena u
3aKOH COXPaHEHMsI UMITyJIbca. 3aKOH BCEMUPHOTO
TATOTEHUS.
Mowment nnepuuu. Teopema Illrelinepa. Knnernueckas
SHEPrus BPALAIOLIET0Cs TBEPAOTO Tea.




MOMEHT UMITyJIbca MaTEPUATBLHON TOYKA U MEXaHUYECKOMN KOHTp-X
CUCTEMBI. 1 1abop.
3aKOH COXpaHEHHUs] MOMEHTA UMITyJIbCa. pabor,

3aKOH COXpaHEHMsI TOJTHOM MEXaHNYECKOW SHEPTUU
CUCTEMBI.
3akoHbl TUApOcTaTUKU: Apxumena, ITackans. 3aBucumoctsb TECTHU-
JaBJICHUS OT Ty OUHBI. poBaHuUe,
CranuoHapHO€E TeUeHHE UECAIbHOM KUIKOCTH. Y paBHEHHE
HEpa3pbIBHOCTH MOTOKA. YpaBHeHHe bepHyin. onuIr
oIpoc.

2 | Moaexyasip TepMoauHaMH4YeCKOE PaBHOBECHE U TEMIIEpaTypa. Brinos-
pHasi OOpatumbie 1 HeoOpaTuMebIe npoiecchl. [lepBoe Havaio HEHUE
¢pusuxa n TEPMOIUHAMUKHU. nabop.
TEePMOIU- W3omporieccsl B uacanbHbix razax. OO0beTMHEHHBIHI pabor,
HaAMHKa ra3oBblil 3ak0H. YpaBHeHne MeHnneneeBa-Kianeitpona.

[TpeoOpa3oBaHue TEIUIOTH B MEXaHUYECKYIO PadoTy. TECTH-
[ukn KapHo u ero ko3 pUIHEeHT MoJIe3HOTO AeHCTBUS. pOBaHUE.
OHtponus. Bropoe Hayajio TepMOIMHAMUKH.
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA:
Ne TeMbl ceMuHapoB dopmMma
TEKYIIETro
KOHTPOJISI
1 | Cuctemsbl orcuéra. AGCOIIOTHAS CKOPOCTH MPH CIOKHOM Hoxmaspl,
JBUKCHHH. JUCKYCCHUHU Ha
2 | CxopocTH U YCKOpPEHUS rOpo10B OTHOCUTENbHO CoHIA. ceMHUHapax.
3 | Kocmuueckue cKopocTH.
4 | Cuna Kopuoinuca.
5 | MexaHuka Kjaccudeckas u pensaTuBucTckas. O61acTu NpuMeHEeHHUS. mmme [] === [] ===
6 | Hauana repmoguHaMuKu. DHTPOMHA. 4-XTaKTHBIA IBUTATEIb
BHYTPEHHETO CTOpaHMsl: €r0 KPYroBOM IIMKII U TETJIOBOM OaslaHC.
2.3.3 JlIaGopaTopHble 3aHATHS.
dopma
No HaumenoBanue mabopatopHbix paboT TEKYIIETro
KOHTPOJISI
2 3
OrmpezenieHrne yCKOpeHusi CBOOOIHOTO TaJIeHUs C TOMOIIBIO OTtyeTs 110
MaTEeMaTHYECKOT0 MasiTHUKA. 1a060paTOPHBIM
2.| OmnpeneneHrve MOMEHTA UHEPLIUU TBEPJBIX TEJ C TOMOIIbIO paboTam.
KPYTUIIBHBIX KOJIEOaHMIA.
3.| W3yuenue xone6aHuii pU3MIECKOro MasTHHKA. -/ == /] -
4.| TIposepka Teopems IlITeiinepa.
5.| TlpoBepka OCHOBHOIO 3aKOHA BPAIATEIBHOTO JBHKCHHUSI.
6.| H3MepeHue BSI3KOCTH KUIKOCTH. -] == 1] -
7.| Omnpenenenue otHowmenus Temnoémkocreit (C,/C,) B razax.

2.3.4 IlpumepHas TeMATHKA KyPCOBBIX padoT (MPOEKTOB).
(KypcoBbie paboThI - He npedycmompenvi).




2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecmeyeHusl AJIsl CAMOCTOSITEIbHON PadoThI
00y4aromuXxcs Mo JUCUMILIHHE (MOXYJII0).

[Tepedenp yueOHO-METOIUIECKOTO 0OECTICUCHHS

Ne Bun CPC JTUCITUTITMHBI 110 BBITIOJTHEHUIO CAaMOCTOSATEIILHOM pabOThI

1 2 3

1 [IIpopaboTka yueOHOTO 1. Tpooumoa T.HU. Kypc ¢usuku: ydebd. mocobue [mis
(TeopeTnueckoro) marepuana By3os] B 2-x tomax; tom 1. / T.M. Tpopumosa. — M.:

Axanemust, 2014.
2. HWHrepHeT pecypchl.

2 |BeimonHenue 1. Tpopumosa T.U. Kypc ¢usuxu: yue6. mocobue [mis
WHIMBUIyaIbHBIX 3aJaHuii  (By30B] B 2-x Tomax; ToMm 1. / T.M. Tpodpumosa. — M.:
(moxroroska cooOmenuii,  |Akaxemus, 2014.

Hpe3eHTauHﬁ) 2. HHTepHeT PECYpCHI.

3 |([loaroroBka K TEKyIIEMY Onucanus 1abopaTopHbIX padoT.

KOHTPOJIIO

VYuebHas nureparypa.

Y4eOHO-METOINIECKHE MAaTEPHAITBI IJIsT CAMOCTOSATEILHOM PaOdOTHl 00YUJAIONTUXCS M3 YHCIIa
WHBAJIMAOB U JIMI C OTrpaHUYCHHBIMUA BO3MOXKXHOCTAMU 310POBbS (OB3) IpeaAOCTaBIIAIOTCA B cpopMax,
aIalITUPOBAHHBIX K OI'PaHUYCHUAM UX 3J0POBbS U BOCIIPUATUSA I/IH(bOpMaHI/II/II

JInst man ¢ HapyIIEHUAMY 3pEHUS:

— B [1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOT'O TIOKYMEHTA,

JUist U1 ¢ HapyIIEHUSIMH CITyXa:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlns an ¢ HapyIeHUsIMH OITIOPHO-JBUTATEIBHOTO alIapara:

— B I1e4aTHOM (opme,

— B (popMe PIIEKTPOHHOTO TOKYMEHTA.

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETU3UPOBAH B 3aBUCHMOCTH OT KOHTHHIEHTa
oOyyJaroumxcsi.

3. OoOpa3oBaTesibHbIE TEXHOJIOTHH.
[Tpu peanuszanmu yueOHOM pabOTHI MO OCBOCHUIO AUCHUIUIMHBI «DH3MKa» HCTIONB3YIOTCS
COBpPEMEHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH:
— UHTEPAKTUBHBIE ()OPMBI O0YUECHHS;
— MCCIIEeIOBATEIbCKHE METO/IBI B O0YYCHUH,
— pobseMHoe 00yUeHuUe.

Bonbmast yacTh JeKIMHA TMPOBOJUTCS C HMCIIOJIB30BAaHHEM JOCKH, TAaOJUI, IIAKATOB H
JIEMOHCTPAIlMOHHOTO 3KclepuMeHTa. B nHTepakTuBHON ¢opme MIaHupyeTcsl NMpoBecTH 28
4acoB, T.€. 6onee 30% KOHTaKTHOIO BPEMEHH.

3aHATHS 1a00PaTOPHOIO MPAKTUKYMa IPOBOJATCS B CHEMATM3UPOBAHHON 1abopaTopuu.

Camocmoamenvnaa padoma 10 JUCUUILUINHE BKIIIOYACT:

— CaMOINOATOTOBKY K Y4YEOHBIM 3aHATUSAM [0 KOHCIEKTaM, Yy4eOHOH muTeparype,
UHTEPHET pecypcam;

— BBIMOJIHEHUE JOMAIlHUX 3aJaHuil (pelleHue THUIMOBBIX 3a7ad U BBIIOJIHEHUE
TBOPUYECKUX 3aJaHUMN).




4. OueHoYHBbIE CPECTBA IS TEKYLIEro KOHTPOJISI YCIIeBAeMOCTH H
NMPOMeKYTOUYHOM aTTeCTANNH.

Tekymmuii KOHTPOJIb: COCTaBJICHUE M 3aIIMTA TEXHUYECKOTO OTUETA IO BBITOJIHIEMBIM
71a00paTOpHBIM paboTaM MPAKTUKYMa; MPOBEpPKa JOMAIIHUX 3a7aHuil. OTBEThl HA KOHTPOJIbHBIE
BOIPOCHI, NMPUBEJCHHbIE B OMHCAHUSX pabdOT U Ha JOMOJHUTEIbHBIE BOINPOCHI, KACAIOIIUECS
COOTBETCTBYIOIIUX Pa3/€JI0B OCHOBHOU JUCLUIIJIMHBL.

IIpome:xyTOUYHBIN KOHTPOJIb B pOpME 3K3aMEHa.

O(PheKTUBHOCTh Y4eOHOW NEATeNTbHOCTH OakajgaBpOB OILCHMBAETCS 10 OayuIbHO-
PEUTHHIOBOM CUCTEME.

B ydeOHOM mpolriecce UCIONB3YIOTCS AKTUBHBIE W MHTEPAKTUBHBIE (POPMBI MPOBEICHUS
3aHATUH: TPE3EHTAIUs, JUCKYCCHs, pa300p KOHKPETHBIX CHUTyallMi, TBOPYECKHE 3aJIaHMUS,
MO3TOBOH IITYypM, pa0oTa B MajbIX TPYIINax.

Yueono-nosznasamenvuvie 3xcKypcuu — BaXXHBIN DJIEMEHT 00pa30BaTEIHLHOTO MpoIecca.
[Tpexxne Bcero, 3To IKCKypcuu B acTpodusudeckyro oocepBaroputo Kyol'Y, B mabopaTopuro
HAaHOTEXHOJIOTHH, B CIIEIJIA00pAaTOPUN €CTECTBEHHBIX (haKyJIbTETOB.

DKcKypeuu B 1abopaTopuu “OM3HEC - UHKyOaTopa™:

- MeMOpaHHbIE TEXHOJIOTHH,
- BBIpAIIUBaHNE MOHOKPHUCTAIUIOB JUISI KBAHTOBOU 3JIEKTPOHUKH.

OrneHka KadecTBa OCBOCHHUS MPOTPaMMbl BKIIOUAET TEKYIIMH KOHTPOJb YCIIEBAEMOCTH,
MIPOMEKYTOUHYIO aTTECTAIUI0 00yJarOIINXCSI.

Tekyumuii KOHTPOJIb U TIPOMEKYTOUHAs aTTECTAIlUs BEAYTCS MO Pe3yIbTaTaM BBIMOJIHEHUS
1ab0paToOpHBIX PabOT, TOMANTHUX 33aJaHUH ¥ KOHTPOJIBHBIX PadoT.

B KoHIIe KakII0rOo paszena MPOBOJIUTCSA TaK HA3bIBAEMBIM ‘“OJIMII-OMPOC”, KOTAa CTYACHTHI
TYT e, TOCJIe HOMEepa 3aJlaHHOTO BOMPOCa, MUIITYT (GOPMYJBI U (UIH) OMPEACICHUS, PEIIaloT
“KOpOTKHE” 3a/1auH.

4.1 ®oHJ OLIEHOYHBIX CPEICTB /ISl IPOBECHUs TEKYIIEro KOHTPOJIS.
Ilpumep mecma:

Ne Bonpocs Bapuantel  oTBETOB
1 2 3 4

1 | YpaBHEHUE paBHOYCKOPEHHOTO JBUKECHUSI S=Vt S=at’/2 V=at/2 h=gt*
2 | Umnynec Tena (KoJU4YecTBO ABHKEHHUS) mv, | ma, | mr, | mvr
3 | YpaBHeHHE HEPa3pLIBHOCTH MOTOKA: const = PV, gh, SV, hv
4 | TermoBoi moTok (Q), TEITIONPOBOIHOCTH Q=LgradT,

(L) u rpaguent temnepatypsl (grad L=Q gradT,

T=dT/dx) cBs3anbI crienytoniel hopmyIoi: Q=L/gradT

Ilpumeput 3a0au:

Tema: Cucmemsl omcuéma. J[BrxeHUE MEPEHOCHOE, OTHOCUTEIILHOE M a0COIOTHOE.

3aoaua 1. HaliTi Bce CKOPOCTH M YCKOPEHHUS ropoja, BEIOpaHHOTO Ha riaolyce, B
yKa3aHHOE BpeMs ToJla U BpeMsi CyTOK omuocumenvro Connuya. (Y kaxcoozo cmyoenma ceoii
20po0 u pasuvie pemena. Jleexo nomyuaromes uHOUBUOYANbHBIE 3A0AHUS).

3aoaua 2. Onpenenuts cuny Kopuomuca, 7eiiCTBYIOIYI0 HA OAWH TOTOHHBIA METP
Oepera BeIOpaHHOW Bamu pexu (pydbs).
Tema: JIpwxenne cBOOOAHO MAAIONINUX TEI.

3aoaua. Teno 6Gpocuiay MOJ YIJIOM @ K FOPU30HTY cOo ckopocTbio V . Haiitu Bce
[apaMeTpsl ABWKECHUS: TAIBHOCTD I0JIETA, BBICOTY IOABEMA, BPEMS M10JIETA, KOHEUHYIO
CKOPOCTh, MUHUMAJIbHBIN PaInyC KPUBU3HBI TpaeKTopuu. COMPOTUBICHHUE BO3yXa HE
yuuThiBaTh. Crenarb pUCYHOK.
(3aoasas paznuunvie 3navenus o u V', nonyuum cepuro 6apuanmos).



[TpumMepsl BOIIPOCOB U 33134 I “OJIUI-OIPOCOB”:
YpaBHEHHUE TOCTYNATENBHOTO JBUKEHUS.
YpaBHeHHe BpalaTCJIbHOI0 ABUKCHUA.
Kocmuueckue ckopoctu.

3aKkoH BceMUPHOTO TaroteHus. @opmya.

YckopeHnne cBOOOTHOTO TaJieHus Ha 1000 mianere. @opmya.
Macca u Bec Tena.

NN AP -

[Tyns Maccel m BbUIETAET U3 CTBOJIA CO CKOPOCTHIO V. ONpeeuTh UMITYJILC CHIIBI,
JICUCTBYIOILIEH Ha MYJIIO B CTBOJIE.

8. 3aKoHBI THIPOCTATHKH.

9. 3akoHBI TMAPOIUHAMUKH.

Taxoii Bua KOHTPOJIS, KaK “OJIMI-OIpOCH!”’, TO3BOJISET ONEPATUBHO IPOBEPUTH KAUECTBO
YCBOEHHUSI OT/I€TIbHBIX TEM U IPOrPAMMBI B LIEJIOM.

[Tpumep Onanka 11 GJIUI-OMPOCOB U KOHTPOJIBHBIX PalboT:
Tema: Mexanuka. Tepmoounamuxa u moaeKyiapuasn uszuka.

I'pymnma Crynent(ka)

1. [aHo ypaBHeHue ABMKeHUS S=20t — 5t%, [TocTpouTs rpadguk CKOPOCTH 3a TIEPBBIC 5
cexyHs (c uarepBaioM 1 cek). [IpuBenure npumep Takoro JBUKECHHUS.

2. Hanwucatp hopMyIibl, COOTBETCTBYIOLIUE 3aKOHAM COXPaHEHUS: UMITYJIbCa, MOMEHTA
MMITYJIbCA, IIOJTHOM MEXaHUYECKOU SHEPIHH.

3. Tlo xakoii ¢hopMyIie MOKHO HAUTU 1-F0 KOCMUYECKYIO CKOPOCTh PaKeThl OTHOCUTEIBHO
Comnuma?

4. OmnpenenuTs UMITYJIbC CHIIbI, JEHCTBYIONIEH Ha MyJII0, PU BRICTPEIIE U3 PYXbsi. Macca
nynu 10 r, e€ ckopocth 500 M/c.

5. OHpCI[eJ'II/ITB IUIOTHOCTH KUCJIOPOJa NP KOMHATHBIX YCJIOBUAX.

6. Omnpenenuts T ropenus raza B uunuuape JABC, cunras ero naeaibHON TEMIOBOM
MaIHOH ¢ K.1.1. 40 % u Temrieparypoii Beixionaoi tpyost 200°C.




7.
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Onpenenuth BBICOTY (OHTAHA, €CITU TUIOTHOCTh KUHETUYECKOU SHEPTHH CTPyH = |

K JK/M.

B
1.

S0 NO U R W

15.

16
17
18
19

4.2 ®oH/ OLIEHOYHBIX CPEJACTB ISl MPOBeACHNUs MPOMEKYTOYHOM ATTeCTAIUM.
ONPOCHI IS IOATOTOBKH K dK3aMeHYy:

OCHOBHbBIE TIOHATUSI KHHEMATUKHU [TOCTYIIATEIbHOTO JBUKEHUS: Iy Th, IEPEMEIICHUE,
CKOPOCTH, YCKOPEHUS.
OO11ee ypaBHEHUE MOCTYNATEIBHOTO JBUKECHHUS.
OO011ee ypaBHEHHE BPaIIATEIbLHOTO JABUKCHUSI.
CiioxeHue CKOpOoCTel U yCKOPEHUH MPHU CI0KHOM JBUKEHUU.
NuepumanbHble CUCTEMBI OTCYETA U 3aKOHBI HbIOTOHA.
HMiybc Tenna v 3aKOH COXpaHEHUs! UMITyJIbCa.
3akoH BceMUpHOTO TaroteHus. CBOOOAHOE MaZieHue TeJl.
Macca u Bec Tena, yciaoBue HeBecoMocTH. Kocmuueckne CKOpoCTH.
MoMeHT uHepuu TOYkH U TBEpaoro Tena. Teopema LlITelinepa.
. MoMeHT umItysibca MaTe€pUaJbHON TOUYKH U MEXaHUYECKOW CUCTEMBI. 3aKOH COXPAaHEHHUS
MOMEHTa UMITYyJIbCa.
. YpaBHEHHE TUHAMUKH BPAILATEIbHOTO ABUKEHUS TBEPAOrO Tea.
. Kunernueckas 3Heprus Bpaiaromerocs TBEPAOIo Tena.
. DHeprus u paboTa. 3aKOH COXPaHECHHSI MIOJTHON MEXaHHUUECKOM SHEPTHH.
. TedeHue uneanbHON KUAKOCTH. Y paBHEHHUE bepHyIuu.
H3omnporeccsl B ueanbHbIX Ta3aX: 3aKOHbI, YPaBHEHUS, TPA(UKH.
. OO0beTMHEHHBIN Ta30BBIN 3aKOH.
. IlepBoe Hauano TepMOAMHAMUKH. Y paBHEHHUE TEIJIOBOTO OaslaHca.
. OOparumbie 1 HEOOpAaTUMBIE TIPOIIECCHI.
. Huxn Kapno u ero KII/I. Bropoe Hauano TepMoIMHAMUKH.

Ilpumepwt sx3amenayuonnvix 6unemos (Pusnka-1):

1. VYruos

PI'BOY BIIO “Kyb6anckmnii rocylapcTBeHHbI YHHBEpPCHTET”
QDu3suxa
bunem Ne 2

asg CKOPOCTh, YITIOBOC YCKOPCHHUC. ypaBHCHI/IC BpalaTeJIbHOI0 ABUIKCHUS.

2. VYpaBHeHus TerioBoro 6anaxca. [Ipumepsr.
3aoaua. Tlapoxon uaér no peke ot myHkTa A 710 myHKTa B co ckopocthio 10 km/yac, a 06paTHO — co

CKOPOCTb

10 16 km/uac. Haiitu cpeiHIoI0 CKOpOCTh Mapoxo/a U CKOPOCTh TEUEHUS PEKH.

3aseoyrowuii kagheopoti

®I'BOY BIIO “Ky0anckuii rocyaapcTBeHHbIH YyHHBepcHTeT”

Du3zuka
bunem Ne 3

1. 3axons! HeroToHA.

2. Huxn Kapno. Teopema Kapno. K 11 1 uaeanbHON TEMI0BOM MAIIUHBI.

3adaua. Teno, OpolIeHHOE BEPTUKATHLHO BBEPX, YIIAJIO HA 3eMITI0 Yepe3 6 cexyH . Hammcathb
ypaBHEHHUE ABMKEHUS U TTOCTPOUTH TpauK CKOPOCTH (OT BPEMEHH ).
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3asedyrowuii kageopoti
PI'bOY BIIO “KybaHcknii rocylapCcTBeHHbIH YHHBEPCHTET”
QDusuxa
bunem Ne 4

1. 3akoH coxpaHEHUs MOJHON MEeXaHUYEeCKOM sHepruu. [Ipumepsl.
2. AOCONIOTHBIE CKOPOCTH U YCKOPEHUS TP CIOKHOM BpallaTeabHOM ABMKeHUU. [Ipumep.

3adaua. B omHOM M3 ceueHUI TOPU30HTAIBHON TPYyOKH BoJa TEUET CO CKOPOCThIO 1 M/C pu
cratudeckom aasieHuu 12 klla. Kakum Oymer naBieHue BOJbI Ha CTEHKH TPYOKH B IPYTOM
CEUYCHUH, TJIe CKOPOCTh TeueHus 3 m/c?

3aseoyrowuii kagheopoti

OneHouHble CpeAcTBA Ul HMHBAJIUIOB W JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSAMHU
3/10pOBbsI BHIOMPAIOTCS C YYETOM UX MHIAUBUAYAIbHBIX ICUXO()U3NUYECKHX OCOOCHHOCTEM.

— NpU HEOOXOAMMOCTH HMHBAJIMAAM M JMLIAM C OTPAaHUYEHHBIMH BO3MOXKHOCTSAMHU
3/10pOBbS [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BpeMs sl IIOATOTOBKU OTBETA Ha dK3aMEHE;

— [P IPOBEICHUH IPOLETYPhl OLEHUBAHUS PE3YJIbTATOB 00yUEHUSI WHBAINIOB U JIULL C
OTpaHUYEHHBIMU BO3MOXHOCTSIMHU 3/I0pPOBbsl NPEAYCMATPUBAETCS HUCIIOJIb30BAHUE TEXHUUECKHUX
CpPEZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHIAUBUIYAIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIsl 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMU BO3MOYKHOCTSMH 3/10POBbSI
U MHBAJIUIOB TpOLESypa OLEHUBAHUS pE3yJbTaTOB OOyYEHHUs MO JAUCLUUIUIMHE MOXKET
IIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Iponenypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMIOB U JIUI| C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSI MO JAMCHMUILIMHE (MOAYJIO) MpEeaycMaTpUBAET IPEIOCTaBICHUE
uHpopManuu B (opMmax, AAANTUPOBAHHBIX K OrPAaHMYEHHUSIM WX 370POBbS U BOCIPHUATHA
uH(bOopMalnu:

JUist U1 ¢ HapyIIEHUSIMH 3pEHUS:

— B IIe4aTHOU popme yBeIHMuEeHHBIM HIpUPTOM,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

Jlis i ¢ HapyIIeHUsIMH CITyXa:

— B I1e4aTHOM (opme,

— B (hopMe 3JIEKTPOHHOTO TIOKYMEHTA.

JUist U1 ¢ HAapyIIEHUSIMH OTIOPHO-JIBUTATENILHOTO anmapara:

— B IIeYaTHOU opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.

JlaHHBIN TIepedeHh MOXET OBITh KOHKPETH3HPOBAH B 3aBUCHMOCTH OT KOHTHHTEHTA
oOyyJaroumxcsi.

5. YueOHo-MeTOaAMYeCKOE OOecniedeHHe TUCHUIINHBI

5.1. Ocnosnaa numepamypa:
1. Tpopumona T.M. Kypc ¢usmku: yued. mocobue [mis By30B] B 2-x Tomax. Tom 1. / T.H.
Tpodumora. — M.: Akanemus, 2014.
2. Bonpkenmreitn B.C. CoopHuk 3amau 1o obmiemy kypcey ¢usuku / B.C. BonbkeHmTelnH. —
CI16.: Kamxusrit mup: [[Ipodeccus], 2008.
3. AnemkeBuu, B.A. Kypc oOmel ¢usuku. Mexanuka [DneKTpoHHBIH pecypc]: ydeGHOe
nocooue / B.A. Anemkesud, JI.I. [lenenko, B.A. KapaBaeB. — DnektpoH. maH. — Mocksa:
Ouzmatiut, 2011. — 469 c. — Pexxum goctyma: https://e.lanbook.com/book/2384.

5.2. /lononnumenvnas numepamypa:



https://e.lanbook.com/book/2384
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1. Aucensm, A.M. OCHOBBI CTATHCTHYECKOW (PU3UKHA M TEPMOJIUHAMHKHU [ DIEKTPOHHBIN pecypc]
: yuebHoe nocobue / A.W. AncensM. — DnekTpoH. naH. — Cankr-IlerepOypr : Jlans, 2007. —
448 c¢. — Pexxum nocryma: https://e.lanbook.com/book/692.

6. Ilepeuensv pecypcoé ungpopmayuonno-menekommynukayuounou cemu «HUnumepnemy,
Heo0X00UMbBIX 07151 0C6OCHUA OUCUUNIAUHBL (MOOYIA):
1. DekTpoHHbIE YUEOHUKH U HOCO0OUS M0 (DU3HKE.
www.knigatund.ru/products/17
YyeOHas nmurepaTypa 1o (pM3MKe U €€ pasjiesaM B AJICKTPOHHOM Bujie. Pa3aen cogepxut
W3JIaHMsI IO MEXaHUKE, TEPMOJIMHAMHKE, OTITHKE, JJICKTPOIMHAMUKE.
2. DIIGKTPOHHBIE PEeCYPChI 10 hUHKE
metodist.lbz.ru » YMK - BUHOM
DJIeKTPOHHBbIE 00pa30BaTeIbHbBIE pecypchl 1Mo (pu3ukKe. ... CeroaHs Hail cailt — 310 6osee 2000
(bainoB: y4eOHUKH, Ta00PATOPHBIE U KOHTPOJIBHBIE pa0OTHI.
3. ®usuka - EnuHOe 0KHO JIocTyna K 00pa3oBaTeIbHBIM IIPOrpaMMaM.
window.edu.ru/catalog/resources/uchebnik-fizika-dlya-vuzov

Yka3aHHasi OCHOBHasI TuTepaTypa umeercs B oudnuoreke Kyol'Y B mocrarounom

KOJIMYECTRBE.

7.Metoauveckue YKazaHMs Qs OOYYAKIIMXCH IO OCBOCHHIO JHCHHILIMHBI

(Mmonpy.Jsi).

Ha camoctosarensHyto paboTy cryaeHtoB orBoautcs 10 20 % BpemeHH OT oOmiei
TPYAOEMKOCTH  AMCUUIUIMHBL.  CONpPOBOXIEHHE CAMOCTOSTEIbHOM  pabOThl  CTYAEHTOB
OpraHU30BaHO B CIEIYIOMUX hopMax:

N3yueHue TEOpETUUYECKUX OCHOB M METOJUYECKUX YKa3aHUM, M3JI0KEHHBIX B KaXKIO0M
nabopaTopHoi padoTe.

[Io wToraM BBINMONHEHUS KaxJAOW IJAa0OpPaTOpHOH pabOThl CTYJIEHT COCTABIISICT
TEXHUYECKUH OTYET, OMUpasCh HAa KOTOPHIM JOMKEH B Oecele C  TMperojiaBaTesieM
MPOJIEMOHCTPUPOBATh ~ 3HAHUE  TEOPETHUYECKOTO W OKCHEPUMEHTAIBHOTO  MaTepHala,
OTHOCSIIETOCs K padoTe.

[IpoBepka 3HaHMI CTyIeHTa OCHOBaHa Ha:

- KOHTPOJBHBIX BOMPOCAX, MPUBEACHHBIX B ONTUCAHUU PAOOTHI;

- IONOJIHUTENbHBIX BOMPOCaX, KaCAIOUIUXCsl COOTBETCTBYIOIIMUX PAa3/IeiOB TUCHUUILINHBI;

- YCBOEHUH pa30UpaeMbIX pa3/iesoB AUCUUIUIMHBI IPU MOMOIIY 3HAHUM, MTOJIy4aeMbIX 110
Cpe/ACTBaM U3YUYEHUS] PEKOMEHAYEMOM JTUTEPATYPbL;

- KOHCYJIbTAIMSIX, OPTaHU30BAaHHBIX ISl PA3bSCHEHUS MPOOJIEMHBIX MOMEHTOB TIPH
CaMOCTOSITEILHOM M3YYEHHH TeX WM MHBIX aCHEKTOB pa3JesioB ycBanBaeMoil mH(opManuu B
JTUCIUILINHE.

VYcnemHoe OCBOGHHME AMCLMIUIMHBI IPEANoiaraeT akTHUBHOE, TBOPUECKOE YydacTHe
CTyJIeHTa MMyTEM IJIAaHOMEPHOM, TOBCETHEBHOM pabOTHI.

N3ydeHne MUCHMILTUHBI ClIeIyeT HaYMHATh C POPabOTKU pabodeil mporpaMmebl, yIenss
0co00e BHUMaHUe 1eJIsIM U 3ajjauaM, CTPYKTYpe U COIepKaHHIO Kypca.

[IpocmoTpuTe KOHCHEKT cpa3y Mociie JEKIHH; OTMEThTE MaTepHuall, KOTOPbIA BbI3BIBAET
3aTpyaHeHus [Uisi noHuMaHus. llombITaiitech HallTM OTBETHI, HCHOJB3YS PEKOMEHIYEMYIO
JUTEpaTypy U UHTEPHET pecypchl. Eclii caMOCTOSATENBHO HE YAIOCh Pa3o0paThbesi B MaTepuae,
dbopMyIUpyHTEe BOMPOCH! U 00paIaiTech K MPETo1aBaTeli0 Ha KOHCYJIbTAllUN WIIH OJIKanuIen
JIEKIIUH.

PerynsipHo oTBOAMTE BpeMs ISl MOBTOPEHUS MPONMAECHHOTO Marepuaia, IpoBepsst CBOU
3HaHUS, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

B ocBoeHun aMCHMIUIMHBI MHBAIUAAMHU U JULAMU C OIPAaHUYEHHBIMU BO3MOXHOCTSIMHU
3I0pOBbsI OOJIBIIOE 3HAYCHHWE HMMEET WHIMBHIyalbHas ydeOHas pabora (KOHCYJIbTAIlUH) —
JOTIOTHUTEIBHOE Pa3bsiICHEHHE yueOHOro MaTepHarna.


https://e.lanbook.com/book/692
http://www.knigafund.ru/products/174
http://metodist.lbz.ru/iumk/physics/e-r.php
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WunuBunyanbHple  KOHCYJNBTallMM IO TPEAMETY SBJSIIOTCS  BaXXHBIM  (haKTOpPOM,
CIOCOOCTBYIOIIMM MHAWBUIyaTH3aluy 00yUYCHUSI U YCTaHOBJICHUIO BOCIIUTATEIILHOIO KOHTAKTa
MEXAy TMpernojaBaTeleM M oOydJaromMMCs WHBAJIMIOM WM JIMIOM C OTPaHWYCHHBIMHU
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. Ilepeyens MHGOPMALTMOHHBIX TEXHOJIOTHH, HCMOJIb3YEMBIX MPH OCYLIECTBICHHH
o0pa3oBaTeIbHOIO Npouecca no AMCHUILINHE (MOY.II0).

8.1 Ilepevyenb HEOOXOAMMOTI0 MPOrPAMMHOIO O0eCTIeYeHHsI.

— IIporpaMmsl, IeMOHCTpaLMH BHICO MaTepraoB (mpourpeiBarens « Windows Media Player»).

8.2 Ilepevyenb MHGOPMANHMOHHBIX CIIPABOYHBIX CHCTEM:

- CmpaBouno-mipaBoBas cucreMa «Koncynsrant [lmocy - (http://www.consultant.ru).

9. MarepuajabHo-TexHUYeckass 0a3a, HeoOXoauMMasi [JI1  OCYLIeCTBJICHHS
00pa30BaTeJbLHOIO0 MpoIecca Mo AMCHUIInHe (MOLYJII0).

MatepuanbHO-TEXHUYECKOE 00eCIieYeHnEe JUCIUTLITNHBI (MOIYJIS) U
N¢  Bun pabot p a (Momyzs)

OCHAILIEHHOCTh
1| JlekunoHHbIE Jlexumonnslie ayautopun (234C, 201C), ocHalleHHbIE TPE3EHTALMOHHOM
3aHATHUSL TeXHUKOH. Crieraan3upoBaHHbIe JEMOHCTPAIIMOHHBIE CTEH/IBI 11O
pasIu4YHBIM pasaenaMm obmei pusuku (koM. 200 C).
2.| CeMuHapckue CeMuHapcKue 3aHATHUS - (He npedycmMompeHvl)

3aHATHUA

3. Jlaboparopusie | JIaboparopust (koM. 219 C), ykoMIIJIEeKTOBaHHAsE 000pyA0BaHUEM JJIS
3aHATHSA MU3MEPEHUS MEXaHUYECKUX U TEPMOJINHAMUYECKUX [TAPAMETPOB TE U
CUCTEM:

1. MuKpOMETpBI, IITAaHT€HIIUPKYJIA U CEKYHIOMEDPBI.

2. IlcuxpomeTpsrl, TEPMOMETPHI U TUTPOMETPBHI.

3. MasTHUKHU: MaTeEMaTUYECKUH, PU3NIECKUI, KDYTHIIbHBIN U MasTHUK
O6epOeka.

4. YCTaHOBKY JUIsl U3MEPEHHUS TEINIOEMKOCTH, K03 (puimeHTa BA3KOCTH U
MOJTYJISI CJIBUTA.

4| Koncynprammun | Ayauropuu 234 C, 320 C, 332 C; xabuner 232 C.

5.| Texymuii Aymutopuu 234 C, 332 C; xadbunert 232 C.
KOHTPOJIb

6. Camoctosarens- | KaOuner misi caMoCTOSATENbHOM pabOThl, OCHALICHHBIH KOMIIbIOTEPHOM
Has pabora TEXHUKOM C BO3MOXHOCTBIO TOAKIOYEHHs K ceTh «VHTepHETY,
IPOrpaMMOIl SKpaHHOTO yBEIMYEHUS M O0O0ECleYeHHBIH JIOCTYIIOM B
HIIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENIbHYIO Cpe/ly YHUBEPCHUTETA.

Y4eOHO-9KCKYpCHOHHBIE 00BEKTHI YHHUBEPCHUTETA (acTpodusznueckas oocepBaTopusl,
crenyabopaTopuH €CTECTBEHHBIX (DaKyJIbTETOB U TAOOpaTOPHsi HAHOTEXHOJIOTHI ) OCHAIIICHBI
COBpPEMEHHEHIINM 000PYOBAHUEM.



http://www.consultant.ru/

