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Pabouas nmporpamma nuctuminnabl @HU3UKA-1 cocraBiieHa B COOTBETCTBUM C
benepanbHBIM TOCYAAPCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM BBICIIIETO
obOpazoBanus (PI'OC BIIO) no nanpasnenuto noarotoBku 04.03.01 Xumus.
[Tpuka3z MunoOpuayku Poccuu Ne 210 ot 12.03.2015 1.

[TIporpammy coctaBui: I1.U. beikoBCkui,
JOTEHT Kadeapsl PU3NKHA 1 HHPOPMAITMOHHBIX CHCTEM m’

Pabouas nporpamma gucuuIuinebl Qusuka-1 yTBEpKI€HA HA 3acelaHuU Kapeapbl
(bu3uku 1 HHPOPMAILIMOHHBIX cUCTEM, IPOTOKOJ Ne 17 ot 23 mas 2016

- ———————
r.3aBeayrouuid kadenpoit (pazpadborunka) boraros H.M. Sora vt

Pabo4as nporpamma 00CyK/I€Ha Ha 3aCeNaHnK Kapeapbl GU3MIECKON XUMUH.

[Tporokon Ne 5 ot «28» aBrycra 2016 r. /

3aBenytromuii kadenpoit (Beimyckarornieit) 3adonornkuii B.U. '
'L

VYTBepkieHa Ha 3acelaHiK Y4eOHO-METOAUYECKON KOMUCCHUU (PUBHUKO-
TEXHUYECKOTO (akyiabTeTa, mpoToko Ne 5 ot 23 mas 2016 1.

P
[Ipencenarens YMK OT® boraros H.M. Lot
Peyenzenmui: Tymaes E.H., 3aBenyromuii kadeapoi TeopeTudeckoi

(GU3HKY U KOMITBIOTEPHBIX TEXHOJIOTHIA;

I'puropssn JI.P., reHepaibHBIN TUPEKTOP
OOO HII® “Me3on” .

1. Henu u 3aga4n U3y4eHUs AUCUUIIMHBI



1.1 Ilesm ocBOEHMSI AN CIMIITIMHBI

MopnepHu3zanusi W pa3BUTHE KypcoB (DM3HMKH CBS3aHBl C BO3pACTAIOUICH  POJIBIO
(yHIaMEHTaJIbHBIX HAayK B MIOATOTOBKE 0aKaIaBpoOB.

BHenpeHnue BBICOKMX TEXHOJIOTHH B MHKEHEPHYIO NMPAKTUKY MPEAINoJiaraeT OCHOBATEIbHOE
3HAKOMCTBO KaK C KJIACCHYECKUMHU, TaK U C HOBEHIIIMMHU METOJIaMHU U pe3ybTaTaMu (PU3HUECKHUX
UCCIIEI0BaHUMN.

OO6samast JIOTUYECKOM CTPOMHOCTBIO M ONUPAsChb Ha HKCIEPUMEHTAJbHBIE (DAKTBHI,
muciuminHa  «Dusuka-1»  gBhseTcss uwpeanbHOW Uit (OPMUPOBAHUS y  CTYJCHTOB
OOIIEKYIBTYPHBIX B MPOHECCUOHATBHBIX KOMITCTCHITHM.

OcHogHble yenu OCBOCHUS TUCIUIUIMHBI “DPu3uka-1":

- CO3JaHWE YHHUBEpPCaTbHON 0aspl IJIsi M3ydeHHs] OOIEnpOoPEeCCHOHATBHBIX U CHEIHATBHBIX
JTUCIUILINH, (YHIAMEHTa MOCIeIyIoIero 00y4eHus B MarucTpaType, acliupanType;

- (hopMHUpPOBaHHE IEIHHOTO MPEACTABICHUS O (PU3NUECKUX 3aKOHAX OKPY KAIOMIETO MHpPa B UX
€IUHCTBE U B3aUMOCBS3H.

1.2. 3agaum 1MCUMIIMHBL.

- (opmupoBaHMEe HABBHIKOB IO MPUMEHEHUIO TMOJIOKEHUH (yHAAMEHTaIbHOW (U3UKH K
IrPaMOTHOMY HAy4YHOMY aHAJIU3y CUTyaluil, ¢ KOTOPBIMH MHXEHEPY MPUXOJUTCS CTAJIKUBATHCS
IIPU CO3JJaHUH HOBOM TEXHUKHU M HOBBIX TEXHOJIOTHIA;

- OCBOEHHME OCHOBHBIX (PM3MUECKUX TEOPHH, MO3BOJSAIOIIMX ONHMCATh SBJICHUS B HPUPOAE, U
IpeleioB NPUMEHUMOCTH 3TUX TEOpUH JUIsl PEIIEHUsS COBPEMEHHBIX W IEPCHEKTUBHBIX
TEXHOJIOIMYECKUX 3a7ay;

- (QopMHpOBaHHE HABBIKOB CHCTEMHO-aHAJIUTHMUYECKOW ITOCTAHOBKHM 3ahay (U3NYECKOTO

MOJCIINPOBAHUS ITPOLECCCOB U 00BHEKTOB HCCICa0BaHUsI.

1.3.MecTO0 IMCUMILVIMHBI B CTPYKTYpPe OCHOBHOH 00pa30BaTe/IbHON NPOrpaMMbl
BbICLIET0 MPO(eCcCHOHATBHOI0 00pa3oBaHus
Huctunnuna b1.6.07.01 «®usuka-1» otHocutcst k 6a3oBoi yactu bioka 1 «JlucuuminHb
(Momynm)» yueOHoro muiana HampasieHus: moarotoBku 04.03.01 «Xumus», nmpenHa3HadeHa s
O3HAKOMJICHUSI CTYJEHTOB C COBpPEMEHHOW (hM3MUYECKON KapTUHOM Mupa, NPHOOpEeTEHUs
HABBIKOB IKCIEPHUMEHTAIBHOTO HCCIEI0BaHUs (DU3UYECKUX SBIICHUH W TMPOIECCOB, M3yUCHUS
TEOPETUUECKHX METOJIOB aHau3a (U3UMUECKUX SIBICHUU.
Jlyist ycnenrHoro ocBoeHUsi Kypca (pu3uKyd HEOOXOTUMBI 3HAHHS MPEAMISCTBYIOMHX (VTN
napajuIeNbHBIX AUCHUUIUINH): BBICIIAasg MaTeMaTHKa, HHPOpMaTHKa.
B cBoro ouepens, ocBoeHue Kypca (GU3UKH CIIOCOOCTBYET Ooliee TITyOOKOMY ITOHUMaHHIO
3aKOHOB XUMHH, OJKOJOTMM U sBisieTcs 0a30d TakuMX [UCHUIUIMH, KaK MEXaHUKa,
TUIpOra3oAMHaMMKa, MaTepPUATIOBEICHNE, DJIEKTPOHUKA U JIEKTPOTEXHUKA.

1.4. [lepeyeHb MJIAHUPYEMBbIX Pe3yJIbTATOB 00yUeHUsI M0 TUCUMUILINHE, COOTHECEHHBIX
¢ IVIAHUPYEMbIMH pPe3yJibTATAMHU OCBOeHHsI 00pa30BaTeIbHOM NPOrpamMm

BoinyckHuk npuxiagHoro OakanaBpuara cnenuanbHocTH 04.03.01 “Xumus” gomkeH
o0amaTh CIEAYIOUUMHA KOMHEmeHyuamu, KOTopeie (OPMHUPYIOTCS B TIPOIECCE H3YUYCHUS
®uzukn-1: OK-7, OIIK-3, I1K-2.

B pesynbrare uzyuenust yaeOHON AUCIIUTUIMHBI

Ne | Ung. Copnepxanue
oOydJaronuecs: JOJIKHBI

KOM- KOMIICTCHIIN




0 | Uuu (unmu e€ yacTH)
I 3HaTh yMeTh BJIA/1eTh
1 | OK-7 CIIOCOOHOCTH K 0a30BbIC IUIAHUPOBATh OCHOBHBIMH
camMoopraHu3anuu | (pU3HYECKHe CaMOCTOSITEITh- TEOPETUICCKIUMHU H
1 camoobOpazoBa- 3aKOHBI, IPUHIM- | HYIO paboTy 1Mo METO/I0JIOTUYECKH-
HHUIO. TIbI U SIBJICHUS, camoopraHu3za- MU OCHOBaMH
B3aMMO/ICHCTBHE 10070787 Kypca QHU3UKY;
(bU3HUKY ¢ IPYTUMH | COMOOOpPa30Ba- camo00pa3oBaHUEM
HayKaMHU. HUIO.
2 | OIIK- CIIOCOOHOCTH KaK MCIOJIb30BaTh | UCIOJIb30BAThH HaBBIKAMU
3 HCIIOJIb30BaTh OCHOBHBIC 3aKOHBI | OCHOBHBIC UCIIOJIb30BaHUS
OCHOBHBIE 3aKOHBI | €CTECTBEHHO- 3aKOHBI OCHOBHBIX 33aKO-
€CTECTBEHHO- HAYYHBIX €CTECTBCHHOHAYY | HOB €CTECTBCH-
HayYHBIX JTUCIMILIAH B HBIX JIUCIUTLINH B | HOHAYYHBIX
JTUCIHILTAH B npodeccroHanb- npodeccuoHanb- | AMCUUILIINH B
npogeccuoHab- HOM JI€ATENbHOCTH. | HOU npodeccuoHab-
HOM IS TEIIbHOCTH. NeSITEIbHOCTH. HOM e TEIIbHOCTH.
3 | [IK-2 | BrmageTrh 0Aa30BBIMH | OCHOBHBIE OIIPEACIIATH METOJIMKON pabOThI
HaBbIKaMU buznueckue buznueckue C U3MEPUTEIbHBIMU
WCIIOJIb30BAHUS npuOOPHI: HX BEJTUYUHBI U npubopaMu; CIo-
COBpPEMEHHOM MIPUHITATT JEHCT- OOBSCHSTH UX cobamu 00paboTKH
anmapatypsl Ipu BHUS, YCTPOUCTBO, | U3MUYECKUN pe3yJIbTaToB
MIPOBEICHUU CXEMBI ¥ paboTy ¢ | CMBICIL. HU3MEpEeHUH.
HAYYHBIX HUMU.
HCCIIEI0BAHU I
B pesynapTaTte OCBOCHHMS MUCHMIUIMHBI “‘@u3nka-1” oOydvaromuics o0o/xcen 3Hamo

OCHOBHBIC (1)I/I3I/I‘-ICCKI/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 (1)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 yueGHOM paboThI Bcero Cemectpsl
4acoB (dacer)
2 3
KonTakTHasi pabora, B TOM 4YHCJI€:
AyIuTOpHBIE 3aHATHS (BCEro): 76 76

3aHATHS JIEKIIMOHHOTO THIIA 18 18

JlabopatopHble 3aHATHS 40 40

3aHsTHsI CEMUHAPCKOTr0 TUIA (CEMHUHAPBI, 18 18




MPAKTUYECKHUE 3aHSATHS)
Nuasi kKOHTaKTHas padoTa:

Kontposs camocrositensHoil padotsl (KCP) 4 4
ITpomexyrounas arrecrauus (MKP) 0,3 0,3
CamocrosiTesibHasi padoTa 37 37
B TOM 4YHcCJIe:

[TpopaboTka yueOHOro (TEOPEeTHYECKOr0) MaTepraa 16 16

BrimmontHeHNEe WHAMBUAYATBHBIX 3aJaHUM (ITOArOTOBKA

COOOIIIEHUH, MPE3eHTAIUH, TOKJIAIOB) 7 7
IToaroroBka K TEKyIeMy KOHTPOJIIO 10 10
KonTpoJis:
IToaroroBka K 3K3aMeHy 26,7 26,7
O0mas Tpya0eMKOCTh qac. 144 144
B TOM YHCJIe KOHTAKTHAsA 80,3 80,3
paborta
3a4. el 4 4

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

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

No KoanuectBo yacos
pa3- | HanmenoBanwme pa3aenoB | Bee- AynutopHas paboTa CPC
Aena ro J I1P JIP
1 MexaHuka 56,5 9 9 20 18,5
) MonekynsipHas ¢pu3znKa u 56.5 9 9 20 18,5
TEPMOJUHAMUKA
Hmozo 113 18 18 40 37

[Ipumeuanwne: JI — nekuuu, [IP — npakruyeckue padotsl, JIP — mabopartopusie 3ansatus, CPC —
caMoCTOsITeIbHAs paboTa CTyIeHTa

2.3. Conep:xaHue pa3ieioB JMCUUILIHHBI:
2.3.1 3ansaTHud JeKINOHHOI0 THIIA:

Ne | Haumwme- Conepxanue paszgena ®dopma
pa3 | HOBaHHE TEKYILIETO
Jlen | pasgena KOHTPOJIS

1 2 3 4
1 MexaHuka OCHOBHBIE TOHATHSI KHHEMATHKHU.
CnoxxeHre CKOpOoCTed MPH CII0KHOM MOCTYyNaTEIbHOM Brino:n-
JIBIDKCHUH. HEHUE
VYpaBHeHHUs TOCTyNATENbHOTO U BPAIIATEIBLHOTO JIOMaIi-x
NBIDKECHUH. 3aJaHuH,
Cucremsl otcueta. 3akoHsl Herorona. Mnynbc Tena n
3aKOH COXPaHEHUs UMITYJIbCa. 3AKOH BCEMUPHOTO
TATOTECHHUS.
MowmenTt unepuun. Teopema IItelinepa. Kunernueckas
SHEPTHsl BPAILIAIOIIETrocsl TBEPAOTo Tea.




MOMEHT uMITyJibca MaTEPUAILHON TOYKU U MEXaHUYECKOMN KOHTp-X
CUCTEMBL. u J1abop.
3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCA. paoor,

3aKOH COXpaHEHMsI TIOJTHOM MEXaHNYECKOU SHEPTUU
CHCTEMBI.
3akoHbI ruapocTaTuku: Apxumena, [lackans. 3aBucumoctsb TECTHU-
JIABJICHUS! OT IJ1yOUHBI. poBaHue,
CranuoHapHO€E TeUEHHE UACATIbHOM KUAKOCTU. Y paBHEHUE
HEepa3pbIBHOCTH MOTOKA. Y paBHeHUE bepHyuu. O1m1L
oIpoc.

2 | Moaexyasip TepMoauHaMr4YecKoe paBHOBECHE U TEMIIEpaTypa. Brinos-
pHasi Ob6patumebie u HEoOpaTuMBbIe Tiporiecchl. IlepBoe Hauano HEHUE
¢puzuka n TEPMOJIMHAMUKH. nabop.
TEePMOIU- W3omporieccsl B uacanbHbix razax. OObeTMHEHHBIH pabor,
HaAMHKa ra3oBbIil 3ak0H. YpaBHeHue MeHnneneeBa-Kianeiipona.

[TpeoOpa3oBanue TEIUIOTH B MEXaHUYECKYIO PadoTy. TECTHU-
[Tuxn KapHo u ero ko3¢ puuneHT noae3Horo AeicTBusl. pOBaHHUe.
OHtponus. Bropoe Hayano TepMOAMHAMUKH.
2.3.2 3aHATHSA CEMHUHAPCKOI0 THIIA:
Ne TeMbl ceMuHapoB dopmMma
TEKYIIETro
KOHTPOJIS
1 | Cuctemsbl orcuéra. AGCOIIOTHAS CKOPOCTH MPH CIOKHOM Hoxmaspl,
JBUKCHHH. JUCKYCCHUHU Ha
2 | CxopocTH U YCKOpPEHUS rOpo10B OTHOCUTENbHO CoHIA. ceMHUHapax.
3 | Kocmuueckue ckopocTu.
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
MaTeMaTHYeCKOro MasiTHUKA. 1a060paTOPHBIM
2.| OmnpeneneHrve MOMEHTA UHEPLIUU TBEPJBIX TEJ C TOMOIIbIO paboTam.
KPYTHJIBHBIX KOJIeOaHuUi.
3.| Hsyuenue koneGanuil pU3MIECKOTO MaITHHKA. -] == ] -
4.|  TIIposepka Teopems! IllTeiinepa.
5.| TlpoBepka OCHOBHOTO 3aKOHA BpAIATEIBHOTO JABHKCHUSI.
6.| UW3MepeHwue BSI3KOCTH KHUIKOCTH. e ff = ] -
7.1 Omnpenenenue otHowmenus Temioémkocren (C,/Cy) B rasax.

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




2.4 TlepeyeHb y4eOHO-METOAMYECKOT0 o0ecmneyeHusi JAJIsl 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. Tpodpumosa. — M.:

Axanemust, 2014.
2. HWHrepHeT pecypchl.

2 |BeimonHenue 1. Tpopumosa T.U. Kypc ¢usuxu: yue6. mocobue [mis
WHIMBUIyabHBIX 3aJanuii  (By30B] B 2-x Tomax; ToM 1. / T.M. Tpodumosa. — 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 IIEKTPOHHOTO IOKYMEHTAa,

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 KOHKPETHU3UPOBAH B 3aBUCHMOCTH OT KOHTHHICHTA
oOyyJaroumxcsi.

3. OoOpa3oBaTesibHbIE TEXHOJIOTHH.
[Ipu peanuszanuu y4eOHOI pabOThI MO OCBOECHUIO TUCHUILUIUHBI «PU3HMKa» HCIOIB3YIOTCA
COBpPEMEHHBIE 00pa30BaTeNIbHBIE TEXHOJIOTHH:
— UHTEPaKTUBHBIE (POPMBI O0YUECHHUS;
— MCCIIeZIOBATEIbCKUE METO/IbI B 00YUEHHUU;
— npoOsieMHOe 00yUYeHHE.

Bonbmast yacTh JeKIMHA TPOBOJUTCS C HMCIIOJIB30BAaHMEM JOCKHM, TAOJUI, IIAKATOB M
JEMOHCTPAIIMOHHOTO 3KcrepuMeHTa. B uHTepakTHBHON ¢opMme IutaHupyercs mpoBectu 28
4acoB, T.€. 6osee 30% KOHTaKTHOTO BPEMEHH.

3aHsaTus 1a00paTOPHOTO MPAKTUKYMa MIPOBOASTCS B CIIEHUATM3UPOBAHHON 1a00paTOpHu.

Camocmoamenvnaa paboma 10 AUCIUUILIUHE BKIIIOYACT:

— CaMOINOATOTOBKY K Y4YEOHBIM 3aHATUSM TII0 KOHCIIEKTaM, y4eOHOHW JmTeparype,
MHTEPHET pecypcam;

— BBINOJIHEHUE JOMAIIHUX 3a/JaHuil (pelleHHe THUIMOBBIX 3a7ad U BBIIOJIHEHUE
TBOPYECKUX 3aJaHUM).



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

Tekymmuii KOHTPOJIb: COCTaBJICHUE M 3aIIMTA TEXHUYECKOTO OTUETA IO BBITOJIHIEMBIM
71a00paTOpHBIM paboTaM MPAaKTUKYMa; MPOBEpKa JOMAIIHUX 3aAaHuil. OTBEThl HA KOHTPOJIbHBIE
BOIPOCHI, NMPUBEJCHHbIE B OMHCAHUSX pabdOT U Ha JOMOJHUTEIbHBIE BOINPOCHI, KACAIOIIUECS
COOTBETCTBYIOIIUX Pa3/1€JI0B OCHOBHOU JUCIUIUIMHBI.

IIpome:xyTOUYHBIN KOHTPOJIb B pOpME 3K3aMEHa.

OddexTuBHOCTh yUEeOHON ACATENLHOCTH OaKaldaBpOB OLIEHHUBAETCS 1O OalIbHO-
PEUTHHIOBOM CUCTEME.

B yueOHoM mporecce MCHOIB3YIOTCS AKTHBHBIE M MHTEPAKTHBHBIE (DOPMBI MPOBEICHUS
3aHATUN: TPE3eHTalUs, JUCKYCCHUS, pa300p KOHKPETHBIX CHUTYyalllil, TBOpYECKUE 3aJaHuf,
MO3TOBOH IITYpM, paboTa B MaJIbIX TPyIIIax.

Yueono-no3znasamenvnsvie IKcKypcuu — BaXXHbIN 3JIEMEHT 00pa30BaTEIBLHOTO MpoLIecca.
[Ipexxne Bcero, 3To SKCKypcuu B acTpodusndeckyro oocepBaroputo Kyol'Y, B nabopaTtoputo
HAHOTEXHOJIOTHA, B CIIEITA00PATOPUHN €CTECTBEHHBIX (PaKyJIbTETOB.

DKCKypcuH B 1abopaTtopuu “Ou3Hec - HHKyOaTopa’:

- MeMOpaHHbIE TEXHOJIOTHH,
- BbIpAIMBaHNE MOHOKPHUCTAJUIOB /Ul KBAHTOBOM 3JIEKTPOHUKH.

OneHka KadecTBa OCBOCHHMS IPOTPaMMBbl BKIIIOYAET TEKYIIMH KOHTPOJIb YCHEBAaeMOCTH,
MIPOMEKYTOUHYIO aTTECTALUI0 00yYarOIINXCSl.

Texyuuii KOHTPOJIb M TIPOMEXYTOYHAsI aTTECTAllUs BEIyTCS MO Pe3yJIbTaTaM BBIOJIHEHHS
1ab0paTopHbIX padOT, JOMAILTHUX 3aJaHUN U KOHTPOJIBHBIX padoT.

B koHuEe kaxIoro pasjesna IpOBOAUTCS TaK Ha3bIBa€MbIM “OJIML-0MpOC”, KOTJa CTYAEHTHI
TYT ke, MOCJe HOMEepa 3aJlaHHOr0 BOMpoca, MUIIYT (GOpMyIbl U (UIU) ONpEeAeNeHUs, PEeIIaloT
“KOpOTKHE” 3aJjauH.

4.1 ®oH OLIEHOYHBIX CPEICTB ISl MPOBEACHUA TEKYLEro KOHTPOJIs.
Ilpumep mecma:

Ne Bonpocu Bapuantsl  0TBETOB
1 2 3 4

1 | YpaBHeHHE paBHOYCKOPEHHOIO JBUKECHHUS S=Vt S=at’/2 V=at/2 h=gt”
2 | Mmmynec Tena (KOJTUYEeCTBO JIBHIKEHHS) mv, | ma, | mr, | mvr
3 | YpaBHeHHE HEPA3PBIBHOCTH MOTOKA: const = PV, gh, SV, hv
4 | Terooii noTok (Q), TEMIOMPOBOAHOCTD Q=LgradT,

(L) u rpanguent temrepatypsl (grad L=Q gradT,

T=dT/dx) cBs3ansl cienyromen GopMyIo: Q=L/gradT

Ilpumepuwt 3a0au:

Tema: Cucmemsl omcuéma. JIBrxeHHNe epeHOCHOE, OTHOCUTEIBHOE U a0COIOTHOE.

3aoaua 1. HaliTh Bce CKOPOCTU U YCKOPEHMSI rOpo/ia, BBIOpPAaHHOTO Ha riiodyce, B
yKa3aHHOE BpPEeMs ToJla U BpeMsi CyTOK omuocumenvio Connua. (Y kasxcoozo cmyoenma ceoii
20p0o0 u pasuvle epemena. Jleeko noayuaromces uHOUBUOYalIbHbIE 3A0AHUS).

3aoaua 2. Onpenenuth crity Kopromuca, TeHCTBYIOIIYIO Ha OJJUH TOTOHHBIA METP
Oepera BeIOpaHHOI Bamu pexu (pyubsi).
Tema: JIBmxeHHe CBOOOIHO MaJdalOIINX TEJI.

3aoaua. Teno Opocwim MO YIJIOM @ K TOPH30HTY CO CKopocThio V . Haiitu Bce
napaMmeTpsl ABMKCHUS: TATbHOCTh MOJETA, BEICOTY MOABEMA, BpeMsl MOJIETa, KOHEUHYIO
CKOPOCTh, MUHUMAJIBHBINA PaINyC KPUBHU3HBI TpaekTopuu. COMPOTUBIICHHE BO3yXa HE
yuuThiBaTh. Clenath pUCYHOK.
(3adasas paznuunvie snavenus a u V', noayuum cepuio eapuanmos).



[Tpumepsl BOIIPOCOB U 3334 JUIS “OJUI-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
YCBOEHHUS OT/I€TbHBIX TEM U IIPOIPAMMBI B LIEJIOM.

[Tpumep Onanka 11 GIUIL-OPOCOB U KOHTPOJIBHBIX PaboT:
Tema: Mexanuka. Tepmoounamuxa u moaeKyiapuasn uszuka.

I'pymnma Crynent(ka)

1. [aHo ypaBHeHue ABMKeHUS S=20t — 5t%, [TocTpouTh rpaduk CKOPOCTH 3a EPBBIC 5
cexyH/ (c uatepBaioM | cek). [lpuBenure npumMep Takoro JBUKEHHUS.

2. Hamwmcatb hopMyIbl, COOTBETCTBYIOIINE 3aKOHAM COXpaHEHUS: UMITYJIbCa, MOMEHTA
VMMITYJIbCA, OJIHOW MEXAHUYECKOWM SHEPTUH.

3. Tlo kako# hopmysie MOKHO HAUTH 1-10 KOCMHUYECKYIO CKOPOCTh PaKeThl OTHOCUTEIBHO
Connua?

4. OnpenenuTs UMITYJIbC CHIIbI, JEMCTBYIOLIEH HA ITYJII0, P BBICTPEIIE U3 PYKbs. Macca
nymm 10 r, e€ ckopoctb 500 M/c.

5. OHpeI[eJ'II/ITB INUIOTHOCTDb KHUCJIOPOAA ITPU KOMHATHBIX YCJIIOBUAX.

6. Omnpenenuts T ropenus raza B mwmHape JABC, cunras ero uueaibHOM TEIIOBOM
MaIHOM ¢ K.I.J. 40 % 1 Temreparypoii BeIXJaonHoi tpyost 200°C.




7.

10

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 “Kybanckmnii 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 rocyaapcTBeHHbI yHHBepcuUTeT”

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
OI'BOY BIIO “Kybanckuii rocylapcTBeHHbIH 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 nocrtyma: 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 crynaeHToB otBoautcs a0 20 % BpemeHu oT oOmiei
TPYAOEMKOCTH  AUCUUIUIMHBL.  CONpPOBOXKIEHHE CAMOCTOSTEIbHOM PabOThl  CTYIEHTOB
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 TPOOJIEMHBIX MOMEHTOB IIPH
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 HaWTH OTBETHI, HCIOJB3YSd PEKOMEHIYEMYIO
JUTEpaTypy U UHTEPHET pecypchl. Eclii caMOCTOSATENBHO HE YAIOCh Pa3o0paThbesi B MaTepuae,
dbopMyUpyiTEe BOMPOCH! U O0paIIaiTech K MPEToaBaTelli0 Ha KOHCYJIbTAlUN WIIH OJIKanuIen
JIEKIIUH.

PerynsipHo oTBOAMTE BpeMs ISl MOBTOPEHUs NMPOWJIECHHOIO Marepuasia, IpoBepss CBOU
3HaHUS, YMEHUS U HABBIKU 110 KOHTPOJIbHBIM BOIIPOCAM.

B ocBoeHun aMCHMIUIMHBI MHBAIUAAMHU U JULAMU C OIPAHUYEHHBIMU BO3MOKHOCTSIMH
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 HMHAWBUIyalH3aluy 00yYECHUS U YCTAHOBJICHUIO BOCITUTATEILHOTO KOHTAKTa
MEXIy TMpernojaBaTteneM ¢ OO0ydJaromMMCcs HWHBAIMIOM WM JIMIOM C OrPaHWYECHHBIMH
BO3MOYKHOCTSIMH 3/I0POBBSI.

8. Ilepeyens MHGOPMALTMOHHBIX TEXHOJIOTHH, HCMOJIb3YEMBIX MPH OCYLIECTBICHHH
o0pa3oBaTe/IbHOIO Npoluecca Mo AUCHHUILINHE (MOYJII0).

8.1 Ilepevyenb HEOOXOAMMOTI0 MPOrPAMMHOIO O0eCTIeYeHHsI.

— IIporpaMmsl, IeMOHCTpALUH BHICO MaTepraoB (mpourpeiBarens « Windows Media Playery).

8.2 Ilepevyenb MHGOPMANHMOHHBIX CIIPABOYHBIX CHCTEM:

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

9. MarepuajabHo-TexHUYeckass 0a3a, HeoOXoauMMasi [JI1  OCYLIeCTBJICHHS
00pa30BaTeJbLHOIO NMpoIecca Mo AMCHUIINHEe (MOLYJII0).

MarepuanbHO-TeXHUYECKOe 00ecnieYeHrne JUCIUTUTHHBI (MOIYJIs) U
N Bun pabot p S (Momy:s)

OCHAILIEHHOCTh
1| JlekunoHHbIE Jlexuuonnslie ayautopun (234C, 201C), ocHallleHHbIE TPE3EHTALMOHHOM
3aHATHUSL TeXHUKOH. Crieranu3upoBaHHbIe TEMOHCTPAIIHOHHBIE CTEH/IBI 110
pasIuyHBIM pazaenaMm oobmen pusuku (koM. 200 C).
2.| CeMuHapckue CeMuHapckue 3aHATHS - (He npedycmompeHbi)

3aHATHUA

3. Jlaboparopusie | JIaboparopus (koM. 219 C), ykoMIIJIEKTOBaHHAsI 000pYAOBAaHUEM IS
3aHATHSA MU3MEpPEHUS MEXaHNYECKUX U TEPMOJMHAMUYECKUX [TaPAMETPOB TEI U
CUCTEM:

1. MUKpOMETpBI, ITAaHT€HIIUPKYJIA U CEKYHIOMEDBI.

2. IlcuxpomeTpbl, TEPMOMETPBI U TUTPOMETPHI.

3. MaaTHUKHU: MaTeMaTHYECKUH, (PU3NIECKHA, KPYTHIBHBINA 1 MasTHUK
Oo6epOeka.

4. YCTaHOBKH JUIS U3MEPEHUS TeIII0EMKOCTH, KO3 (UIEHTA BI3KOCTH U
MOAYJISI CIBUTA.

4| Koncynprammun | Ayautopun 234 C, 320 C, 332 C; kabuner 232 C.

5.| Texymuii Aynautopun 234 C, 332 C; xabunet 232 C.
KOHTPOJIb

6. Camoctosarens- | KaOuner s caMOCTOATENbHOM pabOThI, OCHALEHHBIH KOMIBIOTEPHOM
Has pabora TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHS K ceTh «VIHTepHEe”,
MpOrpaMMOi  DKPaHHOTO YBEJIMYEHUS W OOECIEUECHHBIH JOCTYIIOM B
AJIEKTPOHHYIO HHPOPMALIMOHHO-00pa30BaTENbHYIO Cpe/ly YHUBEPCHUTETA.

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



http://www.consultant.ru/

