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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl 10 JUCIUIINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hanpasienuto noArotoBku 35.03.06 ArpouHkeHepust J0JKEH OBITh MOATOTOBIICH K
pelieHnIo  3a1a4  MpO(EeCCUOHAIBHOW JEATENbHOCTH CIEAYIOIIMX THUIIOB: IPOU3BOJCTBEHHO-
TEXHOJIOTMYECKUI; ITIPOCKTHBIMN.

Heab aucuumiImHbl — cHOpMHUPOBATh y 00yYaroLMXCs cUCTeMy (DyHIAMEHTalIbHBIX 3HAHU,
HEOOXOAUMBIX ISl MOCIEeNYIONIEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/Jad  CEeJIbCKOXO3AWCTBEHHOTO IPOM3BOACTBA, a TAKXKE CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.

3agauM JUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIC (DM3UYECKHE SBICHHS, OBJIAACTh (DYHIAMEHTAIbHBIMH TOHITHUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUUECKOM U COBPEMEHHOM (PU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTbBCS C HAY4HOM anmaparypoil 1 MeToiaMu (pu3nyecKoro UCCIeJ0BaHus, IPUOOPECTH HABBIKU
MPOBEICHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HAY4YMUThCS BBIICJATH (U3MYECKOe COJepkKaHWE B MPHUKIAAHBIX 3ajadax Oynymiei
NeSITENIbHOCTH;

— OBJIAJICTh METOJJAMU PELICHNUS MH)KEHEPHBIX 3a/1a4.

1.2. KoMneTeHUY ¥ MHAMKATOPBI UX J0CTHKEHUH
OIIK-1. CnocobeH pemarh THUIIOBBIE 3a/lauyd MPOQPECCHOHAIBHOW JESITEILHOCTH Ha OCHOBE

3HAHWI OCHOBHBIX 3aKOHOB MaTE€MAaTHUYECKUX M €CTCCTBEHHBIX HayK C IPUMCHCHUCM I/IH(bOpMaIII/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI

Kox u naumenosanue
HHAMRaTopa dopmupyemsie 3YH
JOCTUKEHUS
KOMIIETEHIIUU
3HAHUA OOyuaronuiics JOJKEH 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
VJT-1 onk-1. CTaHJapTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPABIEHHOCTHIO
Vcnomb3yer po(heCCHOHATIBHOMN JIESITETbHOCTH
OCHOBHBIC 3aKOHBI _ (Bl _0.10_3.1)
€CTECTBEHHOHAYYHBIX
JUCIUIUIAH JJIs1 YMEHHUS OOyyaromuiics JOKEH YMETh: HCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHbIX AUCUUIUINH ((PU3UKM) AT
CTaHJIapPTHBIX 3a/1a4 B pelleHusl CTaHIapTHBIX 3a/1a4 B COOTBETCTBUH C
COOTBETCTBHH C HaNpaBJICHHOCTHIO TPOPECCHOHATBHON 1€ TETbHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-V¥.1)
npodecCHOHaNBHOM
JEATENBHOCTH HaBbIkKM | OOydJaroIIMIiCs TOHKEH BJIa/IETh HABBIKAMHU:
MCII0JIb30BAaHUs 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
CTaHJapPTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPaBIEHHOCTHIO
npo¢eCCUOHAIBHON NEATETHHOCTH -
(b1.0.10-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Juctumimaa «®u3uka» OTHOCUTCS K 00s3aTeIhbHOW YacTH OCHOBHOW MpodeccHoHAIBHON
o0pa3oBaTeNnbHOM MporpaMMbl OakaiaBpuaTta.

3. O0bémM AuCHMILVINHBI U BUJbI y4eOHOH padoThl

O0bem muctumuimHbl coctaBisieT 8 3auvetHwix enuuun (3ET), 288 akamemuyeckux wyaca.
JucuuniunHa n3ydaercs Ha 1, 2 kypce

3.1. Pacnipenesienue o0bemMa JTUCUMILJIMHBI 110 BUAAM Y4eOHOil padoThbl

Bun yaeOHO# paboThI KonnuecTBo vacos

KonTakTHas padora (Bcero) 30

B Tom uncne:

Jlexuuu (JI) 12
[IpaxTuueckue 3ansatus (I113) 8
Jlaboparopusie 3ausatus (JI3) 10
CamocrositesibHas padora o0yuarwmuxcs (CP) 245
KonTpoub 13

HTroro 288

3.2. Pacnpenesienue yueOHOIro BpeMeHH 10 pa3jejiaM U TeMaM

B TOM YUCJIC
KOHTAKTHas a60Ta
N
Ne 5
HaI/IMCHOBaHI/IC pa3L[eJ1a N TEMBbI BCCFO
TEMEI CP =
JacoB JI JI3 113 =
4
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJISIpHAs
A3MKa U TEPMOJTUHAMHUKA.
1 | O PMOT - 96 6 4 4 95 X
DJIEMEHTHI CTATUCTUYECKOM
bu3uKu
5 DIJIEKTPUYECTBO U
' maraetusMm. Konebanus u 96 4 4 4 95 X
BOJIHBI




B TOM YHCJIC
KOHTaKTHas paboTa
[l
Ne =
oMbl HanmeHoBaHue pasieina 1 TeMbl Bcero CP 2.
4acoB J JI3 I13 %
4
1 2 3 4 5 6 7 8
Onrtuka. KBanroBas ¢usuka.
®dusuka aToma. 3JIEMEHThI
(bU3KUKHN TBEPAOIO Tea.
3. Snepnas ¢pusuka. 83 2 2 N x
®dusnueckas KapTuHa MUpa.
KonTtpob 13 13
Hroro 288 12 10 8 245 13

4. CTpyKTYpa M cojiep:KaHue JMCUUIIMHBI, BKIIYAKIIee NPAKTHYECKYI0 TIOAT0TOBKY

[IpakTuyeckas NOArOTOBKAa IpH pealu3alud y4eOHbIX HPEIMETOB, KYpPCOB, IUCLMILIMH
(MomyIneit) opraHu3yeTcst IMyTeM MPOBEACHUS MPAKTUYECKUX 3aHATHH, MPAKTHKYMOB, JJAOOPATOPHBIX
pabOT W MHBIX AaHAJOTMYHBIX BHUJOB Y4YeOHOM JEATEIbHOCTH, NPEAYCMATPUBAIOIIUX Yy4yacTHe
o0yJaromuxcss B  BBIOJIHEHWH OTACIBHBIX DJIEMEHTOB paboOT, CBA3aHHBIX C Oymaymien
po¢eCCHOHATILHOMN EATEIbHOCTBIO.

[IpakTyeckas MOArOTOBKA MOXKET BKJIIOYATh B ce€0sl OT/ACIbHBIC 3aHATHUS JIGKIIMOHHOTO THUIIA,
KOTOpbIE NpeAyCMaTpUBAIOT Iepenady ydyeOHOM uH(opmanuu oOydaromumcs, HeoOXOIUMOHN A
MOCJIEAYIOLETO BHIMOIHEHUSI paboT, CBSI3aHHBIX ¢ Oyayiiel IpoecCHOHAaIbHON e TEIbHOCTBIO.

4.1 Conepxxanue QM CUUITHHBI

Paszpnen 1. Mexanuka, MosiekyJasipHasi GU3NKa ¥ TEPMOAUHAMMKA

Brenenne

[Ipenmer ¢usuxu. Bxiaan poccuiickux y4eHbIX B pazButue (Gu3NKU. MeTona mo3HaHus B (U3MKE.
OkcnepuMeHTHI U Teopuu. Ponb matemaTrku. dusnyeckue 3akonsl. [lonstue ¢akra B pusnke. Monenu.
[Ipsimble u 0OpatHble 3a1aun Gu3nKu. PazMepHoCcTH (PU3HUYECKUX BEJIMYMH.

Kunemarnka

JIBukeHue Kak rinaBHas (opma cymiectBoBaHus marepuu. IIpoctpanctBo u Bpems. CrocoObl
OIMCaHMs COCTOSIHUSA TeJa U cucTeMbl Ted. CHCTeMbl 0TcueTa U KoopauHat. Poib u npuHIMIEI BEIOOpa
cucteM KkoopauHaT. CreneHu cBOOOAbI, WHBapUAHTHBIE CBOMICTBA 4YHCIIa CTENEHEW CBOOOIBI.
TpexmepHOe 1 MHOrOMEpPHOE IPOCTPaHCTBA. MaTepuanpHas TOUYKa U paclpoOCTPAHEHNUE 3TON MOAEIU
Ha MHOTOMEpHBIN citydail. TpaekTopus 1 MUpOBasi TUHUS, UX CBOMCTBA. CKOPOCTh M YCKOPEHHUE Kak
npon3BoHbIe. [locTynarenbHOe U BpallaTeIbHOE IBUKEHUS KaK OCHOBHBIE BU/IbI IBUKEHUI. YTIIOBBIE
CKOPOCTb U YCKOpPEHHE, HOpPMaJbHOE€ M TaHTeHIHalbHOE YycKopeHus. CKOpPOCTh M YCKOpEHHE B
MHOTOMEPHOM IpocTpaHCTBe. MHepuuaabHbple CUCTEMBI U PaBHOIIPABHOCTH IOKOSI U PAaBHOMEPHOIO
npsIMOJIMHEHOTO ABMKeHus. [locTynaT o mocTosHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCHUTEIbHBIX JBM)KEHUH MHEPLUAIbHBIX
cucreM. [IpeoOpazoBanusa JlopeHna M pPEISITHBUCTCKOE CIIOKEHHE cKopocTed. MHrepBanm mexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAnnamuka

Cuna u macca, cynepnosunus cui. [lepseiii u BTopoil 3akoHbl HproTOHA. YpaBHEHUS IBHKEHUS,
pOJIb HaYallbHBIX YCJIOBUM, MPUHLHUI JeTepMUHU3MA. [Ipumepbl peuieHus ypaBHEHUN JBUKEHHS.
JIBM>KEHHE TeNl B IOJIE CHUJI TSATOTEHMS, SIBICHUE HEBECOMOCTH B CIIyTHUKax. J[MHamuKa crensmmx
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cucteM. UMnyIibc, 3aKOH COXpaHEHUS UMITYJIbCA JJIs1 MEXaHUYECKOM CUCTEMBI, TpeTUi 3aKoH HrroToHa.
B3aumoneiicteue Ten wuyepe3 mone. OOmas (GopMynuMpoBKa 3aKOHa COXpPAHEHUS HMITYJIbCA.
Kunernueckas sHeprusi MaTepualbHON TOUYKH, CBA3b €€ ¢ KOMIIOHEHTaMH BEKTopa UMItyJbca. PaboTa n
NOTeHIMaIbHas >Heprusi. PaboTa mepeMenieHns MaTepUantbHON TOYKH MO KPUBOJIMHEHHOMY ITyTH.
[loTeHuManpHble CWIBI, BBEIEHUE IIOHATUSA IMOTEHUUAJAa I  B3aUMOACUCTBYIONIMX  TEIL
[TorennmansHast (yHKIMSA, TOTCHIUATbHAS OBEPXHOCTh. CBS3b KOMIIOHEHT CHUJIBI M TOTEHIIMAIHHON
¢ynkuuu. [loreHumanpHas sMa M ycjaoBHE YCTOWYMBOIrO paBHOBecus. HeBO3MOXHOCTb paBHOBECHS
CUCTEMBl B3aMMOJECHCTBYIOIIMX CTaTHYECKUX TOYEUYHBIX JJIEKTPUYECKUX 3apsaoB. [IpuHnmn
IUIOTHEHIIEH yNaKOBKU M OOBSICHEHHE NPOCTPAHCTBEHHBIX (opM KpuctayuioB. KoHdopManmoHHbIi
aHanu3 MoJIeKys1l. MoMeHT cuiibl. JluHaMuKa BpalieHUsl TOYKU U Tejla BOKPYT ITIOCTOSTHHOW OCH, TIOHATHE
O MOMEHTE MHEpPLUU MaTCpUAIbHOW TOYKM M Tela. YPaBHEHHUE JBMKECHUS BPAILAIOLIEroCs BOKPYT
HEINOABMKHOM OCH Tesa. MOMEHT MMIIyJbCa, CBA3b €r0 KOMIIOHEHT C KMHETHYECKOM JHEpruei
BpaleHus. M3MeHeHne MOMEHTa MHEPLHU Tela IPHU NEPEeHOCe OCH BpalleHHsA. ['JIaBHbIE MOMEHTBI
MHEPLHH U YyCTOMUMBOCTb BPALEHUS T€Jl. 3aKOH COXPaHEHUSI MOMEHTA UMIIYyJIbCca Tejla U CUCTEMBI TEl.
Oco6eHHOCTH KOHCTPYKIIUH BepTosieToB. ['npockomnsl ¥ ux npuMeHeHue. LleHTp Macc 1 ypaBHEHHE €ro
IBIKEHUs. Pa3nenieHne nocTynarenpHbIX M BpallaTelbHBIX JBWKEHHMU TBephoro rtena. [lapa cui.
Cucrema ypaBHEHHMH JJIs IBUYKEHUS TBEPAOIO TeJla U €r0 KUHETHYECKask SJHEPIHsl. 3aKOH COXPaHEHUs
SHEPTHHU U €T0 CBS3b C PABHOMEPHOCTBIO TEUEHMS BPEMEHH. J[BUKEHUE CUCTEM CO MHOTMMU CTEIICHIMHU
cBoOoabl. dynkius Jlarpanka u ypasHenus Jlarpanxa. [IpuHiun HauMeHbIIero 1eHCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTeE

[TpuHuun otHocuTeNnbHOCTH B (pusmke. PenstuBucrckuil mmnynsc. [Ipeobpa3zoBaHue sHeprum-
nMITynbca. Macca U ee CBA3b € DHEpruey Nokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMozeiictBus yacted. HeapautuBHocTe Macchl. [ledexT macchl u 3HepreTuka. Kunernmueckas
SHEPTHUsl B PEISATUBUCTCKOM MEXAaHUKE. Y PaBHEHHE JBUKEHUS MaTEPUAIbHOU TOUYKHU B PEIIATUBUCTCKON
MexaHMKe. [[BrKeHne MaTepruaibHOW TOYKU IOJ JIEHCTBUEM MOCTOSHHOM cuiibl. CKOpPOCTh CBETAa Kak
NpeaeapHasl CKOpoCTh. YacTHIlpl ¢ HYJEBOW Maccod MOKosA. [IpyuHUWI 3KBUBAJIECHTHOCTH W TEOPHUS
IIPOUCXOXKACHUS CUJ1 BCEMUPHOT'O TATOTECHUS.

Koneb6anus n BoJIHBI

Konebanus kak uacTHbBIM cilyyall JBW)KEHHUS, YCJIOBHS IOSBJICHUS KojeOaHUIl. YpaBHeHUE
JBIKEHUS MPY>)KUHHOTO MasiTHUKA M €ro perieHue. I apMornyeckoe KojebaHue U ero XapaKTePUCTUKH.
VYpaBHeHHE IBMKEHUS (PU3MUECKOT0o MAasiTHUKA U €ro pelleHue, MaTeMaTUYeCKUi MasTHUK. DHeprus
rapMOHMYECKUX KosieOaHui. BbIHyX/IeHHble KoyieOaHHs W SBJICHHE pe3oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokosieOaHus.  [Ipumepsl  TpOSIBIEHUS ~ PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBICHUH B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas Iepenaya SHEPruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJIHBI B yIpyrux cpenax, TMHEWHbIE, TOBEPXHOCTHBIE
U 00BbEMHBIE BOJHBI, IONEPEUHbIE U IMPOJIOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U chepruecKkue
BOJIHBL. AHaTUTHYecKas 3amuch Oeryuiei BosHbl. BonHoBoe ypaBHeHue. IlepeHoc sneprum Oeryiuei
BosiHOM. CroxeHue kojebaHuid n BosnH. KorepeHTHble MCTOYHUKK BOJMH. MHTepdepeHus BoIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOUYHUKOB. YCJIOBHS MOSBICHUS MAKCUMYMOB M MUHUMYMOB. Cllo’KeHHE
KpyroBeIX U chepudeckux BosiH. [locTpoenue (poHTa BOJNHBI 10 NpuHIUMNY [loiireHca, moBeaeHUE
(bpoHTa BOJIHBI B HEOJHOPOAHOH cpene. OTpaxeHnue U npenomiieHue BoiH. [Ipuniun @epma. BeiBog
3aKOHAa IIPEJIOMJICHUS BOJIH Ha TPaHHUIIE IBYX Cpell Ha ocHOBe npuHuuna @epma. [Ipuanun depma kak
YacTHBINA cilyyail o0Iiero nmpuHIMIA MUHMMakca. [losBieHne OTpa)KeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0XKEeHHE BCTPEUHBIX BOJIH W 00pa3oBaHHE CTOSUYMX BOJIH. [lepexoqHoe cocTosiHuE U Bpems
penakcauuy. CBs3b JIMH CTOSYMX BOJH C pa3sMepaMu CPElbl, IUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBaHue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIEeMEHTBI CTATHCTHYECKON U MOJICKYJIIPHO (pU3MKH

MUKpOCKOIMUECKHE U MAKPOCKOIIMYECKUE SIBIEHUS. M 1eanbHbIi ra3 Kak CTaTUCTUYECKAsi CHCTEMA
MHOTHX 4acTull. /laBneHue, o0beM U TemrepaTypa rasza Kak 0000IIeHHbIE XapaKTEPUCTHUKH COCTOSHUS
raza. PaBHOBecHble M HEpaBHOBECHbIE COCTOSHUS raza. OOpaTumble U HEOOpaTHMBbIE MPOLECCHI.
Jlnarpamma aaBiieHHe-00beM. DKCIIEpUMEHTAJIbHBIE Ta30Bble 3aKOHBI, 0OOOIIECHHBIN Ia30BbIi 3aKOH
(YpaBHEHHE COCTOSTHUS MJI€aIbHOIO Ta3a). BeIBOJ ypaBHEHMS COCTOSHUS HJI€aIbHOIO T'a3a Ha OCHOBE
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KUHETUYECKUX TpeAcTaBlIeHUN. DU3MYECKHII CMBICT MOHSATHS TEPMOJMHAMUYECKON TEMIIEpaTypHI.
Pacnipenenenne sHepruum 1o cremeHsM cBoOoabl. Pacmpenenenuss MaxkcBemnia u  bonbimana,
O0apomerpuueckas ¢opmyna. HepaBHoBecHbie mnporiecchl. Juddysusa, nuddysus depes MeMOpaHBI,
OCMOC, OCMOTHYECKOE [aBJIECHHUE U €ro pPOjb B KU3HEAEATEIBHOCTU pacTeHuil. Teromnepenaya.
BuyTtpennee  TpeHue.  BblpaxkeHHe ~— HEpaBHOBECHBIX  IPOLIECCOB  4depe3  000OIIeHHBIE
TepMoauHamuueckue cuibl. CooTHomeHne B3auMHocTH OHcarepa. PeanbHble rassl, ypaBHeHUe Ban-
nep-Baanbca, KpuTHYecKas TOYKA, pEATbHbIE HW30TE€PMBbI, CKWKEHHE ra3oB. DiaykTyauuum u
camoopraHu3anys npu (pa3oBoM Hepexoie raz-KUAKOCTb. JKUAKOCTH, TOBEPXHOCTHOE HATSDKEHHE B
KUIKOCTAX, OXJAXKICHHE >XHIKOCTH IPH HCHAPEHHH, TEPMOPETYISILUS PACTEHUNW M >KUBOTHBIX.
CmauuBaronyie 1 HeCMadMBarolIye Kuakoctu. Kanmuispasle siBienus, Gpopmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMHUKHI

[lepBoe HauasI0 TEPMOAMHAMMKY, U30IPOLIECCHI, a1Ma0aTUUECKUN IPOLIECC, OXJIaXKIEHUE I'a30B pU
a11abaTUYeCKOM PaCIIUPEHHUH U MOJIyYeHHUEe HU3KUX TeMIieparyp. YpaBHeHue [lyaccoHa u ero BbIBOI.
Knaccndeckas Teopust TEIUIOEMKOCTEH, TPUYHUHBI OTKJIOHEHHSI PETbHBIX TEINIOEMKOCTEH KaK (yHKIIUU
TEMIIEpPaTypbl OT pE3yJIbTAaTOB KJIAaCCHUYEeCKOW Teopuu. PaboTa wuaeanbHOro rasa B pa3iIMYHbIX
nporeccax. ObparumMeie U HeoOpaTumble HUKIIBL. TeruioBeie MamuHbl U UK KapHo, BTOopoe Hadano
TepMoAMHaMUKH. KommpecCMOHHbIE XOJOAWJIBHUKM UM  TEIJIOBBIE HACOCHIL. OJHTPONMS  KaK
TepMoauHamMuueckuil noreHuuan. dopmyna s SHTponuM uaeanpHoro rasa. Teopema KaphHo u
0000IIeHNEe TIOHATHUSA SHTPOIUU KaK TEPMOAMHAMHYECKOro moTeHnuana. CBs3b SHTPONUU C
MUKPOCOCTOSIHUSIMU UJ€albHOT0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONUS U CTEIEHb
BbIpOXkieHus cuctembl. Dopmyna boibiimana. Dutponus u uHbopmarus. Bo3pacrtanue sHTponuu npu
HEOOpaTUMBIX IMPOIEcCcaXx Ha MPUMEPe BHIPAaBHUBAHHS TEMIIEPATYpPhI IBYX HAXOMISAIIMXCS B KOHTAKTE
HarpeTbIX TeJ U IPU BIPaBHUBAHUM JIABJICHUH B JIBYX 4acTAX cocya ¢ razoM. IlepBoe u BTopoe Hauana
TEPMOJMHAMHUKHU, M JKUBble OpraHu3Mbl. [loHsATHE O TepMOAMHAMHMKE HEOOpAaTUMBIX IPOLECCOB U
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPTraHU3M - OKpy»Karomas cpeja. [I[pon3BoacTBo sHTponuu B
HEpaBHOBECHOM cpesie u Teopema [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO 1 MATHETH3M

JJIeKTpUYecKre 1 MATHUTHBIE SIBJICHHUS

[lonsiTne O mNOJAX, MOJNS CKAISAPHBIE U BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIpPSDKEHHOCTb, MOTOK, LMPKYISLMS, CUJIOBBbIE JUHUM BEKTOpHOro mnoisd. Cyneprno3uuus IOoJeH,
3aps/ibl, 3aKOH COXPAHEHUS 3apsI/IOB.

B3anmopeiicTBre HENMOABUKHBIX U IBUKYIIMXCS 3apsiioB, PU3NYECKUN CMBICT MATHUTHOTO TTOJISA.
ITone ToueuHoro 3apsaa (3akoH Kynona) u cucremsl 3apsioB. [lone aumnosis. 1eKTpocTaTHUECKOoe 1oJie
MOJIEKYJIBI U XUMu4eckue peakuun. MHTerpansHas ¢opma 3akona Kynona, reopema ["aycca (mepBoe
ypaBHeHHe MakcBenna). BeiBog Qopmyn s HampsDKEHHOCTH — DJIEKTPOCTATUYECKHX — MOJeH
3apsHKEHHOTO NPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcatopa. Pabora mnepememieHus 3apsiga B
3JIEKTPOCTATUUECKOM I10JIe, MOHATHE NoTeHIMana. Bropoe ypaBHeHre MakcBeia i 3J1eKTPOCTaTUKH
B MHTErpajibHOM (opme. DieKTpuyeckass €MKOCTh OJIHOTO MPOBOJHHKA U JBYX IPOBOJHHMKOB,
KOHJIEHCATOphbI, padoTa Mo 3apsi/IKe KOHIEHCATOPOB. DHEPruUs 3JEKTPOCTaTUIECKOTro noisl. M3smeHeHnune
HaNpPsDKEHHOCTH DJIEKTPUUYECKOTO MMOJIS MPU BBEACHUU JTUAJIEKTPUKA, MOJIAPU3YEMOCTh TUAIEKTPUKA,
JTURJIEKTPUYECKas: MPOHUIAEMOCTh. M3MeHeHne TUANIEKTPUUECKON MPOHUIIAEMOCTH MPU XUMUYECKUX
peakusaX M UCIoJib30BaHUE ATOro 3¢ dexra. IIEKTPUIECKOe ToJie B MpoBOAHUKAX. [loHsATHE O TOKE
MIPOBOAMMOCTH, BEKTOP TOKa U cuiia Toka, nuddepennnansHas gopma 3akona Oma. IlepBoe npaBuio
Kupxroda. [Ipuunna nosBaeHus: 3I€KTPUUECKOTO TOKA B MPOBOJHUKE, GU3NYECKUN CMBICT MOHSATHUS
CTOPOHHMX 3JIEeKTpUYeckux cui. BeiBoj 3axkona Oma s Beeil nenu. Bropoe mpasuno Kupxrodga.
MarautHoe 1oJie NPSMOTO TOKa, OOBSACHEHHWE €ro TOSBIEHHUS HAa OCHOBAaHUHU PEISITUBHUCTCKHUX
npeacraBieHuil. UuterpanbHbie ypaBHeHUs1 MakcBesia A1 NOCTOSIHHBIX MarHUTHBIX 1osei. [Ipumepst
BBIYMCIICHHUS]  HAIPSDKEHHOCTEM  MarHUTOCTaTHYeckux mnojed. 3akoH  buo-Casapa-Jlamnaca.
B3aumopeiictBue noneit u 3apsinoB (Toko). @opmyna JlopeHna 11 cuibl, JEMCTBYIOLIEN Ha 3apsij CO
CTOPOHBI 3JIEKTPUYECKOTO0 M MarHuTHoro mojeil. [lpuHiun aeicTBus Macc-CHEKTPOMETPOB M HX
MPUMEHEHUS B XUMHUU. VHIYKIIMOHHBIE SIBIEHUS, TpaHCPOpPMATOPHI, (PU3NYECKUE MPUHIIUIBI HX
neiictBus. Okcrparoku. [lonHas cuctema HMHTErpanbHBIX ypaBHeHUM MakcBemia. CMBICH 4JIEHOB
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CUCTEMBI YpaBHEHUM MakcBeia, ONUCBHIBAIOIINX SBJICHUS, CBSI3aHHBIE C U3MEHEHUAMH JJIEKTPUYECKUX
Y MarHUTHBIX BEJIMYMH BO BpEMEHU. B3anMOCBSA3b 2JIEKTPUUECKMX U MAarHUTHBIX NIEPEMEHHBIX IOJIEH,
NIEKTPOMAarHUTHOE 1oJie U u3nydeHue. [lons nqermxymuxcs 3apsaaoB. M3nydeHue 3J1eKTpOMarHuTHOTO
I10JI1 HEPABHOMEPHO ABIKYIIUMcs 3apsaaoM. «llapagoke» aToma.

Pa3znea 3. OnTuka u aroMHasi pu3uKa

JIEKTPOMATrHUTHOE U3/ IyYeHHe H ONTHKA

CB00O/IHOE 3JIEKTPOMArHUTHOE IOJIE U €ro CYIECTBOBAHUE B BHUJE 3JIEKTPOMATHUTHOHW BOJIHBI.
[TonepeyHOCTh 3MEKTPOMAarHUTHHIX BOJH. CKOPOCTH PACIPOCTPAHEHMs 3JEKTPOMArHUTHBIX BOJIH U
crniocoObl ee u3Mmepenus. Illkana snekrpoMarHuTHBIX BOJIH. CIOCOOBI T€HEpaluy U UCIOJIb30BAHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBrieHus1, onucbIBaeMble BOJHOBOM Teopueil ceera. MHTepdepeHuns cBera, yCIOBUS HOSABICHUS
CTaTUYECKON HMHTEePPEPEeHIMOHHON KapTUHBI, MHTEpPEpeHIMs NpU pas3leleHud (POHTA BOJHBI,
IIPOCBETIICHUE ONTUKHU, UHTepdepoMeTpsl U UX Hcioib3oBaHue. Dypre-cekrpomerpsl. [lonarue o
ronorpadun. Jdudpakuus, mudppakuus Ha mend. POoKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJH M CBS3b
pasmepa JIUGPAKLIMOHHOTO IMATHA C pa3Mepamu peduiekropoB. OCOOEHHOCTH —OpraHu3aluu
PaaNOIOKAIIMOHHON CITY>KObI. YCIIOBUsI Tepexofa OT BOJHOBOM OINTHUKU K TeOMETPUYECKOU. 30HbI
®penens, 30HHas acTuHka OpeHens Kak GoKycUpyromui aiaeMeHT. AudpakinuonHas pemerka Kak
IHMCTIEPTUPYIONIAsl CUCTeMa. AHallM3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas audpaknus,
noHATHe 00 00paTHBIX AUDPAKIMOHHBIX 3ajja4yaX, pEeHTTEHOCTPYKTYPHBIM aHau3 U €ro 0COOEHHOCTH
NPUMEHUTEIPHO K OuonorumdeckuMm oObektam. IIpoctpanctBennas crpykrypa JHK wu PHK.
JudpakmoHHbIN Hpeaen pa3penarneil cnocoOHOCTH ONTUYECKUX TPUOOPOB.

CBeT u BemIecTBO, MOHITHE O BTOPHYHBIX BOJHAX, Pa3/leICHUE PHEPTUU Ha TpaHMIe pa3aena ¢as,
PE30HAHCHBIN XapakTep B3aMMOJAEUCTBUS CBeTa U BellecTBa. Jlucnepcus, Kiaccuueckoe oObsICHEHUE
3aBHCUMOCTH KOX((UIMEHTa MPETOMIICHHS CBETa OT JJIMHBI BOJHBI TAJAIOIIEro CBeTa. SIBieHue
JBOMHOIO JIy4enpesoMIICHUs, TOJIIpU3anus cBeTa KpucTaulaMy. [1onsipu30BaHHbII CBET, ONTHYECKAs
aKTUBHOCTb, CaxXapOMETPHs, HCIIOJIIb30BAHNUE SBJICHMSI BpAIICHUS IUIOCKOCTH IMOJIIpU3alUU B
MoJIeKyJIsipHOM Ononoruu. @oro3ddexr u kBaHTOBas mpupoja cBeta. Kpyr siBaeHu, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B ONTHKE. J[BONCTBEHHOCTH
IIPUPOJIbI CBETA. 3aKOHBI MOIJIOIIEHUS CBETA, NOHATHE O HEIMHEHHBIX 3P dexTax. OCHOBHbBIE 37I€MEHThI
KOHCTPYKLHUHU CIEKTPOPOTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCHUMOCTb OCBELIEHHOCTH OT BHJA
OCBETUTEIIEH.

KBanToBas ¢pusuka. Puzuka aroMa u 3J1eMEHThI (PM3MKH TBEPAOIO Tesa

OcobOeHHOCTH TIOBEACHHUS MMKpOYacTUll. [IpWHIMIBI OMUCaHUS TIOBEACHUS MHKPOUYACTHIL,
BOJIHOBasi (DYHKIIMsI, COOTHOIIEHUE HeompeaeleHHocTe, BonmHa ne bpoinsa. I[loctynater bopa.
VYpasuenue [lpeaunrepa (BpeMeHHOE U CTAIIMOHAPHOE), GU3UIECKUIN CMBICI BXO/ISIINX B HETO YWICHOB.
Pemenue crannonapHoro ypasHenus lllpenuHrepa s 4acTHIbl B OJHOMEPHOM IOTEHLIHAIBHOM
SIIIIUKE M YaCTHUIIbl HA OKPYXHOCTH. Y CJIOBHUSI MOSIBJICHHUS KBAaHTOBBIX SIBJCHUW. BinsiHue maccel u
o0acTy OKaIu3auy 4acTull. /J[BymepHas moTeHIMalbHas sIMa, BBIPOXKICHHE KBAHTOBBIX COCTOSIHUMN
U cHsITHE BhIpOXkAeHUS. [loTeHIInanpHas ssMa KOHEYHOM TJIYOWHBI U BIUSHUE €€ TIYOUHBI U IIIUPUHBI Ha
YPOBHU DHEPIUM 4YacTULbI. BO3MOXHOCTH JIOKAIM3AaLMM YaCTUIBl B IPOCTPAHCTBE. T yHHEIBbHBIN
s dexr. 3anonHenne ypoBHew u mpuHIun [laynw, mosHas SHEPTHs COBOKYITHOCTH SJIEKTPOHOB B
KBaHTOBOM CHCTEME. YPOBHHU OJHEPrUM B aTOME BOAOPOAA, MEPEXOABl MEXIAY YPOBHSAMHU.
NuauBHUyalbHOCTh CHEKTPOB AaTOMOB W 3MUCCHOHHBIM CIEKTPaJIbHBIM aHaIW3. MeTtamndeckas
MOJIeTIb MOJIEKYIbl W OOBSICHEHHE KOPPENSIIHHM I[BETHOCTH BemiecTBa W d(dexta compsuKkeHus
XMMHYECKUX CBS3EH B MoJieKysax. HopmaibHas m MHBEpCHas 3aCEJIE€HHOCTh KBAHTOBBIX COCTOSIHHIA.
[TornomieHne, CHOHTaHHOE W BBIHYXJIEHHOEe wu3nydeHus. Koaddummentsr DitHmrelina. dopmyna
[Tnanka. YcuiieHne cBeTa npu NpoxXoKICHUU YEPE3 NHBEPCHO 3acelieHHYto cpeny. [lonsTue o na3epax.

duznueckas Npupojia XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOEHHUE MHOTO3JIEKTPOHHBIX aTOMOB,
rudpuan3ammsi, OOBSICHEHWE NPHYMH TOSBJICHUS MPOCTPAHCTBEHHBIX ¢GopMm Monekynl. [lpuHiumn
MaKCHMAaJbHOTO MEepeKphIBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHX
peakuusx. J[BUKEHHE 4acTHI] B MHOTOATOMHBIX MOJIEKYJIAX M BHJIbI MOJIEKYJISIPHOW CHEKTPOCKOIHUH.
CumMMeTpHsi MOJIEKYT | MOSBICHUE MPaBUI 0TOOpA.
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@DOTOXMMHUYECKUE PEAKIMH M OCOOCHHOCTH TMOTEHIMAIbHBIX IMOBEPXHOCTEH OCHOBHBIX U
BO30YKICHHBIX JJICKTPOHHBIX COCTOSIHMM B MoOJIeKyiax. Pacmam Mosiekyn mpu (OTOBO3OYKIACHHSIX.
Ouznyeckas npupona ¢orocuHTe3a. TpaHcmopT sHepruu npu (orocuHTeze. 30HHAS CTPYKTypa
SJICKTPOHHBIX COCTOSTHUM KpuCTaJlJIOB. 3anoigHeHHbIE W HE3aloJHEHHBbIE 30HBI. YPOBCHL (DepMI/I
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUAIEKTPUKUA. OCOOEHHOCTH MPOBOAUMOCTH B MOIYIPOBOAHHUKAX.

Snepnas pusuka

CucremaTHKa 3JI€MEHTAPHBIX YaCTHUI. 3aKOHBI B3aUMOIPEBPAIICHUN YacCTHIl, sIA€PHbIC PEaKIIUH,
nedext maccel. CTpoeHue siiep, SASpHbIE CUJIbl, YCTOWYMBBIC U HEYCTOHYMBBIC S/Ipa, €CTECTBEHHAS U
HCKYCCTBEHHAst PaZOaKTUBHOCTD. 3aKOHBI PaAMOaKTUBHOTO pacmaja. [TpunHIMIIBI
pPaarOaKTUBAIIMOHHOTO aHalin3a. «MeueHbple» aTOMBI B 61/IOJIOI‘I/II/I. HYTI/I HUCITIOJIB30BaHUA HI[GpHOﬁ
SHEPTUH.

du3nyecKass KAPTUHA MUPa

[lonatue o0 »HBomonMM B (HU3MKE, OWUONOTMM H JPYruX HaykaxX. [IpOTHBOIIOIIOKHOCTH
HAIIPABJICHHOCTEN 3TUX 3BOJIIOLIMOHHBIX NpoueccoB. [IyTu npeononenns npoTuBopeyus.

Bpewms B kinaccuueckom Mupe. Poib nepuoanueckux U HENEepUOAMUECKHUX TPUPOAHBIX MPOLIECCOB
B (OpPMHMpPOBAHUU IOHATUS BpPEMEHHU. VIHBApMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHbI 3HaKa BpeMeHU. HepaBHOBECHbIE IIPOLIECCHI B CJIOKHBIX CUCTEMaX U MOSBJICHUE
cTpesibl BpeMeHU. Poib ciaydalHbIX (akTopoB B (OPMHpPOBAHHMU CTpelsibl BpeMmeHu. PDiyKTyauuw,
MOSIBIICHHE CAaMOOPTaHU3allM B  OTKPBITBIX CHCTEMax H IepepacTanue (QIyKTyalud B
Makpockonuueckuit 3¢ ¢exr. Ponp Oudypkanuii. [loBeneHue SHTpONUMU B OTKPBITHIX CHCTEMAX.
[TpuHIMT TOTIOJIHUTENFHOCTH M €r0 BCEOOIHOCTh. Vcnonbp30BaHue MoJeNell sIBICHUH 1 00BEKTOB B
Ipolecce NO3HAHUs KaK CIeICTBHE MPUHLIMIA TONOIHUTEIbHOCTH. OOpaTHbIe 3a7jauu, CyObEeKTUBHBIN
¢dakTtop mpum ux pemeHud. OrpaHHUEHHOCTh MPHHIMIA JIOKA3aTeIbHOCTH B Hayke. [lpuHIum
COOTBETCTBUSI, HAOJII0JaeMble U HEHAOII0JaeMble BeIMUUHBI B pu3uke. TpeboBaHUs K pOPMUPOBAHUIO
¢usnveckux Teopuil. PacmmpeHHoe TIOHMMaHWE TpUHIMNA JeTepMuHH3Ma. CriydaiiHoe H
3aKOHOMEPHOE B IIPUPOJIE U MPEEIIbl IPUMEHUMOCTH HAy4yHOTr'o Nporuo3a. Hay4Hslil Iporso3 B Hayke
00 obmectBe. Pusnka u knbepHeTnka. Ciensnme CHCTEMBI M YIIPaBJICHHUE.

4.2. ConepxxaHue JeKI Uit

i Kpatkoe conepxanue nekuuu

IIpaktuueckas

IIOATrOTOBKa

N | Koi-Bo yacoB

+

1. | OBodronus U coBpeMEHHbIE MOJeNu (U3NUEeCKOr KapTHHbI Mupa. CoBpeMeHHas
¢usznka Kak KyJIbTypa HaOJIOJIEHUN, MOJEIMPOBAHUS, SKCIEPUMEHTAIBLHOTO
WCCJIEIOBAHMSI U KOJMYECTBEHHOIO ITPOTHO3MPOBAHUS SBJIEHUN INpUpoAabl. Pousb
(GU3KKYU B pa3BUTHH TEXHUKU U arpolpOMBIIIIEHHOT0 Mpou3BoAcTBa. KnuHemaTuka
MaTepuaibHOW  TOukd. KOOpAMHATHBII  METOJ  ONMCAHHUA  JIBWIKEHUH.
Kunemarnyeckoe ypaBHEHUE JIBIJKEHUS UM ONpeAeisieMble 10  HEMY
KHHEMaTUYeCKHE XapaKTePUCTHUKU. BekTopHBIN crnoco0 omMucaHus ABMXKEHHM.
BekTopel mnepemelieHus, CKOPOCTH, YCKOPEHHS. YTJOBBIE XapaKTEPUCTHKU
JBUKEHUS TI0 OKPYXHOCTU. DJIEMEHTHI PEIATUBUCTCKOM MexaHukH. [locTymarsl
crenuaibHoil Teopuu oTtHocutenbHOcTU. [IpeobpasoBanust Jlopenua. CroxxeHue
ckopocTeil. OTHOCUTENIBHOCTh JJIUHBl OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX
WHTEPBAJIOB.

2. | IuHaM#Ka MaTepUAIbHON TOYKH M TOCTYMATEIBHOTO JIBMKEHHS TBEPAOTO Tena. | 2 +
3akonbl HeroroHa. Buabl cui. J[MHaMuKa BpamaTeabHOrO JBHXKEHUS. MOMEHT
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Kparkoe conep:xanue nekuuu

Koi-Bo yacos

IIpakTuueckas
ITOJITOTOBKA

cuibsl. MoMeHT HHCPIUH. 3aKOoHEBI COXpaHCHUA HUMITYJIbCa U MOMCHTA HMMITYJbCA.
I/IHepHI/IaHBHHe N HCMHEPIUATIBbHBIC CUCTEMBI OTCU€Ta.

Pabora, momHoCTh 1 SHeprus. Mexanndeckue konebanus. Mexanndeckas pabora
U MOUIHOCTb IPH MOCTYNAaTEIbHOM M BpalllaTeJbHOM JBHXEeHUAX. KuHeTnueckas
SHEpIruUusd MU TEOopEMa O KHHETHYECKOM SHCPTHHU. KOHCCpBaTI/IBHBIC CHJIBI H
noTeHIMaabHas Heprus. Ilpumepbl NMoTeHUMANBHBIX MOJEeH. 3aKOH COXPAHEHUS
SHEpPrUU B MEXaHMKE.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. MneanbHbli ras.
Peanbupie Ta3pl. OCOOCHHOCTH KHUIKOTO COCTOsSHMS. SIBJIEHUS TepeHoca.
Huddysus, TemnonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TEPMOIMHAMUKY.
BuyTpeHHss 3HEprus U nepBoe Hayaio TepMoJuHaMUKU. PaboTa U TennoéMKocTb
raza Ipu pas3IMYHbIX Iporeccax. BTopol 3akoH TepMoavHaMHKU. TerioBbie
JBUTATENIM MW XoyiogwibHble MammuHbl. KIIJ[ TemmoBbIX aBurareine u
CTaTUCTUYECKUI CMBICI BTOPOrO 3aKOHa TepMoAuHaMHuKH. [loHSATHE SHTpOMUH.
[TorsiTHE O TEepMOIUHAMHUKE HEOOPATUMBIX IPOIECCOB U OTKPBITBIX CHCTEM.
DJeMEeHTBI CTaTUIeCKOH (prU3HKH.

ONEeKTpUYECKU 3apsal. OJEKTPOCTaTUYECKOE Mose. BekTop HanpskEéHHOCTH.
Pacuér oanexrpocrarnueckux mnosned. lloTeHmManm 31eKTPOCTaTHYECKOro MOJIS.
PaGoTta mo mepemeleHuIo 3apsI0B B 3JIEKTPOCTaTHYECKOM Iojie. BemiectBo B
anekTpuyeckoM 1none. Ilonspusanums nudnekTpukoB. Bekrop cmelieHus.
ITpoBOAHMKM B 3JIEKTPOCTATUYECKOM TMOJE. JIEKTPOEMKOCTH IPOBOJHUKOB.
Kongencaropsl. [loctostHHbIN 21ekTpruecKuii TOK. 3akoH OMa. DNeKTpoABMKYIIAs
cuna. [Ipasuna Kupxroda u pacuérsl anextpuueckux neneil. 3akon Oma. Ipupona
cBepxmpoBoguMocTu. Hocutenun Toka B pa3IMYHBIX MPOBOJHHUKAX. DJIEMEHTHI
TEOPHUH JIEKTPONPOBOJHOCTH.

MaruutHoe none. 3akoH buo-CaBapa-Jlamiaca. MarHuTHbIe CBOMCTBA BEIIECTBA.
Cuna Awmmnepa u cuna JlopeHnma. OJeKTpoJIBHUraTesd. JIEKTPOMarHUTHas
uHaykuus. 3akoH @apazaes u npasuio Jlenna. Mexanusm BozHukHOBeHus:t J/C
UHAYKIMHA. OHEPrus MarHUuTHOrO nojisA. llepeMeHHBI 3IEKTpUUYECKHH TOK.
OnekTpomarHuTHoe nosie. O6o0menue 3akona dapazes. 3akoH MOJHOTO ToKa. Tok
CMEIIeHHs. OJEeKTPOMarHuTHbIE BOJHBL. YpaBHeHMs MakcBemna. CBoOoOgHBIE
AIIEKTPOMarHUTHBIE KoJieOaHus. 3aTyXarollre 1 BoIHYKIeHHbIe Konebanus. [lkana
3NIeKTpOMarHuTHBIX BosH. Ontuka. [Ipunnun I'toiirenca. MaTepdepenuus caera.
Hudpaxkmus ceera. [lomspuszauus cBeta. BsaumopeiictBue uzmyyeHus ¢
BemecTBOM. TemoBoe m3nydyenue. KBantoBas ¢usuka. dortoaddexr. dusnka
aToMa, 3JIeMEHTHI (PU3UKHU TBEpAOro Tena. SAaepHas pusuka. Pusnyeckas KapTuHa
Mupa.

Hroro

12

10%

11




4.3. Coaep:xanue JJadOPATOPHBIX 3aHATHIH

m x
S | &
< QD m
No . > L o
i HaumenoBanue 1a00paToOpHbIX 3aHATUN 2 =S
1 ] =
s | &¢
Bz =
1. | 3ydyeHue MEXaHUYECKOrO IBUKEHUS HAa MalluHe ATByJa 2 +
2. | Ompenenenue BSI3KOCTH KUIKOCTH 110 Metony CTokca 2 +
3. | UccnenoBanue 31eKTpOCTATHUECKOTO OIS 2 +
4. | OnpeneneHre ropu30HTAILHON COCTABIISIFONIEH MAarHUTHOTO MOJIST 3€MJIU 2 +
5 N3ydenue nudpakiuy cBeTa u onpeaeacHue JUIMHbI CBETOBOM BOJIHBI IPU 5 +
" | momony nudpaKMOHHON pemETKU
Hroro 10 | 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aAHATHI
g s
o S %
Ne . 23| 2¢
HaumeHoBaHMe MPaKTUYECKUX 3aHATUN =9 | £8
n/m S5 | &
S o
é- =
1 Kunemartuka u AuHaMHKa MaTepHabHOM TOUYKU M TBEPAOTO Tela. 3aKOHBI 9 +
' coxpaHeHHs. MexaHnyeckue KojaeOaHus U BOJHBI.
2 OnektpoctaTuka. [loCTOSIHHBIN TOK, SIEKTPUYECKUE LIETTH U MaTepUAIIbI. 9 +
' [TocTossHHOE MarHUTHOE TOJIe. DJIEKTPOMArHUTHBIE KOJIeOAHMs ¥ BOJTHBI.
3 BonnoBas ontuka. SIBnenus untepdepeHun, tudpakium, moaspu3alin 9 +
' CBETOBBIX BOJIH.
4, KBanrtoBas ontuka. SIBnenue ¢potorddekra. TennoBoe nznyueHue 2 +
Hroro 8 20%

4.5. Buapl u cofepikaHHe CaMOCTOATEILHONH PaGoThI 00yYaromuxcst

4.5.1. Buzpl caMOCTOATENBbHOM paboThl 00yUaromuxcs

Buasl camocTosiTennbHONM PabOThI 00yUYaOIIUXCS

KonmyectBo yacos

IToaroToBKa K MPAaKTUYECKUM 3aAHATHAM 16

[TonroroBka k 1a00PATOPHBIM 3aHATUSAM H K 3aIIUTE 28

71a00paTOPHBIX pabOT

BrImoHeHne KOHTPOJIBHOM PabOTHI 20

CamMocTosATeIbHOE U3YUYEHHE OTJIEIbHBIX TEM U 163
BOIIPOCOB

IToaroToBKa K MPOMEXYTOYHOM aTTeCTALIKU 18

Hroro 245
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4.5.2. ConepxaHue cCaMOCTOSITEILHON pabOThl 00YJaIOIINXCS

HanmenoBanue Tem u BOITPOCOB

Koimn-Bo
4acoB

Kunemaruka. 3amaun OaaaMCTHKH, HaBEAEHUS Ha I(€]Ib, OINTHMHU3ALMU
JIBUKEHUS, NX MIPUMEHEHHE B arPOUHKECHEPUU.

15

Junamuka. PeaktuBHOE aBmkeHue. JBmkenue HeOecHbIX Tel. [1on€Th B
KOCMOC. Y CTOMYMBOCTb JIBMKEHUS. [ MPOCKOIIBI.

15

3akoHbl coxpaHeHus. [lepemadya MOIIHOCTH B MEXAHHYECKUX CHUCTEMax.
[Ipo6nema OGe3zonopHoro naBwxkeHus. I[IpoGiemMa BeyHOro ABHUraTelNs
IIEPBOTO PoJa.

15

MexaHnnyeckue KoyeOaHHs U BOJHEI. Pacyér KOHKPCTHBIX COCTOSIHUM H
OIPCACIICHUC COOCTBEHHBIX YaCTOT KOJIeOATEIbHBIX CUCTEM

15

DneMEeHThl MOJEKYJSIPHOM W CTaTHCTHYecKor ¢(u3uku. OcoOeHHOCTH
KUIKOTO  coctossHus. [loBepXHOCTHOE  HaTsKEHUE, CMadMBaHHUE,
kanuusipel. [louBeHHas Biara v mojiuB pacTeHUH.

15

OEeMEHTBI TCPMOJAUHAMUKMU. Tennosas OHCPICTUKA U €€ DKOJOrMYEeCKUM
ACIICKT. TCHJIOI/I3OJI$[III/I$I, METOJbI SdKOHOMMMU TCILIA.

15

9HeKTp0CTaTI/IKa. Cratuueckoe QJICKTPHUYICCTBO. QHGKTpI/ISaHI/IH TCII.
I[BI/I)KGHI/IG 3apsKCHHBIX YaCTHL B OJOJICKTPUUCCKHUX II0JIAX. Amnanoruun
MCIKAY DJICKTPOCTATUUCCKHUM U I'PABUTALIMOHHBIM ITOJISIMU.

20

[TocTosTHHBIN TOK, AIEKTPUUECKHE SN U MAaTEPUAITbI. DJIECKTPUICCKUN TOK
B XKHUJAKOCTAX ¥ razax. KopoHHblIil paspsa. DnekTpoGuiabTpsl.

20

IloctostnHOE MarHuTHOE 1oJie. [locTossHHBIE MarHUThl. MarHuTHOE I10JIE
3emiu. JIBWKEHHE 3apsOKCHHBIX YacTUIl B MarHUTHBIX MOsX. Macc-
CIIEKTPOMETPHUSI.

20

10.

DnekTpoMarHuTHbIC Kosiebanus u BoiHbL. M300perenue paano. [lepenaua
curHanoB. Paguocss3p u paguonokanus. MUKpOBOJHOBAsI TEXHUKA.

20

11.

FGOMeTpI/IIIGCKaSI M BOJIHOBasg onTtuka. OnTuyeckue 1/1306pa>1<eH1/1;1.
Mexanuzm 3pCHU, ,Z[e(l)eKTBI 3pCHUA. OnTuyeckue SBICHUS B aTMOC(l)epe.

20

12.

KBanroBasg ¢usuka. DaeMEeHTbl KBAaHTOBOM ONTHKHU. JIIOMUHECIEHIIMS.
BblHyXXI€HHOE  M3Iy4eHUE M ONTUYECKUE KBAHTOBBIE TI'€HEPATOPHI.
®oronsl. OnbIT béte, 3 pext Komnrona.

20

13.

®dusnka aToMa 1 JIEMEHTHI (PU3UKHU TBEPJIOTO Tesa. DIIEMEHThI KBAaHTOBON
MexaHukHu. [locraHoBKa 3ajad O JABMXKEHHMH MHKpodacTull. OmepaTopsl
¢u3nyeckux BeanunH. KBaHTOBBIE COCTOSTHMUSL.

20

14.

Anepnas ¢uszuka. ATOMHOE SAPO U DJIEMEHTAapHBIE  YaCTHUIIBL.
HNonusupyroniye W3Iy4eHHs] M OLEHKAa UX JEHCTBUS Ha MaTepuaisl U
YKUBbIE OpraHu3Mbl. MeTo/1bl U3MEPEHNSI UHTEHCUBHOCTH HOHU3UPYIOLINX
u3ny4yeHuil. EctecTBeHHBIN paanalimoHHbIN (OH.

15

15.

CoBpemenHas (usndeckas kapTuHa Mupa. Poibs Gu3nku B pa3BUTUN
TEXHHUKHU M arpOIpOMBIIIIEHHOIO TPOU3BOCTBA.

Hroro

245
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5. YueOHO-MeTOAHYECKOE o0ecedeHrne CaMOCTOATEeIbHOI PadoThl 00y4a0IIMXCS
Mo JUCHUIINHE

YuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnumoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

1. MonexkymnspHas ¢u3uKa U TepMOAMHAMUKA [DIEKTPOHHBIA pecypc] : yuel. mocobue mis
CaMOCTOSITENILHOW pabOThl CTYICHTOB OYHOW W 3a04HON (GopMbl oOydeHus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaibHOCTH 23.05.01 HazemHbIie TpaHCTIOPTHO-TEXHOJOTHYECKUE cpeactBa] / KOxHO-
VYpansckuii 'AY, Unactutyr arpomnkenepuu ; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c¢. 47 (5 Ha3B.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKre OCHOBBI KJIIACCHUECKOW MEXaHMKH [ DNEKTPOHHBIN pecypc] : yuebd. mocobue st
CaMOCTOSITENTLHOW pabOThI CTYICHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus 13
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMIUIEKCOB, crermanbaoctu 23.05.01 HazemHbie TpaHcnopTHO-TeXHOJIOrHYeckue cpeactsa] / KOxuo-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensOunck: FOxHo-
VYpansckuit I'AY, 2019. - 99 c. : un, tabn. - bubmmorp.: c¢. 99 (5 HasB.). Pexxum pocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrtpocratuka. llocTrossHHBIH TOK [DnekTpoHHBI pecypc]: yueb. mocobue st
CaMOCTOSITENTLHOW Pa0OThI CTYACHTOB OYHOW W 3a04. popmbl oOyuenust / FOxuo-Ypansckuit 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 95
c. - Joctym u3 nokanbHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpoOMarHUTHbIE SIBIICHUS U KBaHTOBBIE d(h(eKThl [ DIeKTpOHHBIHN pecypc]: yuebd. mocodue
ISl CAMOCTOSITENIEHOW PabOThI CTYJJICHTOB OYHOH | 3204. (hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wuctutyt arpounxenepun; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit FAY, 2018 - 49
c. - Jocrym u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH O1IEHOYHBIX CPEACTB AJs NPOBe/IeHUs!
NMPOMEKYTOYHOM ATTECTANMH 00y4aIOIIHUXCS MO0 JUCIUIITTHHE

Jly1s yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOyuatonmxcs Tpedoanusm GI'OC BO
pa3zpaboTan (OHJ OLIEHOYHBIX CPEACTB JI TEKYIIEro KOHTPOJII YCHEBAEMOCTH U IPOBEIEHUS
IIPOMEKYTOUHOM aTTecTaluy 00yJaroImuxcs o AucuuIuinHe. MOoH OLIEHOUHBIX CPEACTB MPEACTaBICH
B [Ipunoxxenun.

7. OCHOBHAsI M JONOJTHUTEIbHAS y4eOHasl TUTEPaTypPa, HE00X0AUMAas 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas uteparypa uMmeercs B Hayunoit  O6ubanoreke 51
ANEeKTpOHHON HHPOpMaImoHHO-00pazoBarensHoi cpene @I'BOY BO I0xHo-Ypansckuit [AY.
OcHoBHas1 JiuTEpaTypa

1.1. TI'pa6orckuit, P. U. Kypc ¢usuxu / P. U. I'paboBckuit. — 14-e u3gd., crep. — CaHKT-
[MerepOypr : Jlans, 2024. — 608 c¢. — ISBN 978-5-507-47391-5. — Tekcr : anekTpoHHbI#t //
JlaHb : 3neKTpoHHO-OMbIMoTeuHas cuctema. — URL: https://e.lanbook.com/book/367019.

1.2. Hsanos, U. B. COopHUK 33134 0 KypCy OCHOBBI (DM3UKH U OMOPHU3UKH : ydeOHOE mocoOne
/ V1. B. VIBaHoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 128 c. — ISBN
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
https://e.lanbook.com/book/367019

078-5-8114-1349-2. — Tekct : »aekTpoHHBIM / JlaHb : d2JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/210920.

1.3. JlusenueB, H.M. Kypc ¢usukn: yueobnuk / H. M. JluBenneB. — 7-¢ u3a., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2.— TekcT: 31€KTPOHHBIN//
Jlanb : aekTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210782.

1.4. bacapeiruna, E. M. 3akoHbI TOCTOSIHHOTO TOKa: yueOHoe rmocobue / E. M. bacapsiruna, 1O.
A. Huxkunmn; FOxno-Ypansckuiit 'AY, UactuTyT arpounxenepun. — Yensounck: FOxHo-
VYpanmeckuii T'AY, 2022. — 116 c¢. : wn, Tabnm. — Pexum gocryma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : 3MeKTPOHHBIN.

JlonoIHUTeIbHAS JTUTEpaTypa

1.5. Hsanos, U. B. OcHoBsl ¢usuku u 6uodusuku: yuedHoe nocodue / . B. Banos. — 2-¢
u3 ., ucnp., gor. — Cankr-IlerepOypr: Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8.
— Tekcr: onexrpoHHslii /  JlaHb: 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/210917.

1.6. Hponos, U. E. 3agauu no obuieit pusuke: yaebnoe nocodbue nis By3oB / U. E. Upogos. —
18-e uzn., crep. — Caunkrt-IlerepOypr: Jlanp, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. — Texkcr: osnextponsslit/ Jlanp: snekTpoHHO-OMONMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/152437.

1.7. Tpa6orckuii P.1. Coopuuk 33124 o pusuke: yuebnoe nocodue / P. U. I'paboBckmii. — 4-¢
u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
Tekcr: AIEKTPOHHBIN// Jlanb: JIEKTPOHHO-OMOIHMOTEUHAS CUCTEeMA. —
URL:https://e.lanbook.com/book/210959.

8. Pecypchl nH(pOpMaNOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «UHTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHoe OKHO ocTyma K yu4eOHO-MeTOMYeCKUM pa3padoTkam https://roypray.pd

2. OBC «JIanb» http://e.lanbook.com/

3. Vuusepcuretckas oudaumorexka ONLINE http://biblioclub.ru

4. ®usuka. MexaHUKa: BUPTYaJIbHBIH aHaIor JIaOOpPaTOPHOro OOOPYZOBaHUS: OOYYarOILIHii
pecype JUisi caMOCTOATENbHONW PabOThl CTYACHTOB OYHOM M 3a04HOM (hopMmbl 00yueHUs. - TeKcT:
NIEKTPOHHBIN. - Anpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauveckne yKa3aHus 1 00yYAOIIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI

Y4eOHo-MeToAUYECKHE pa3paboTku uMeroTcst B Hayunoit  Oubnuotexe u ANEKTPOHHOU
nHpopmanmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHOo-Ypansckuii [AY:

1. MonekynsipHas ¢u3uKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]: yueb. mocobue Juis
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrutyatanuss TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONMOTHUecKue cpeactnal / FOxHo-
VYpaneckuit I'AY, Unctutyr arpounkenepun; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
VYpansckuit 'AY, 2019. - 47 c.: Tabn. - bubmmorp.: c. 47 (5 =Ha3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKkre OCHOBHI KJIACCHYECKON MEXaHUKH [DNeKTpOoHHBIN pecypc]: yuel. mocodue s
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (Gopmbl 00ydeHus: [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreruka u anekrporexHuka, 19.03.02 IIpoaykTsl nutanus u3
pacturensHOro  cbipbsi, 23.03.03 Okcmyatanus TpPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMIUIEKCOB, criernanbHoctu 23.05.01 HazemHble TpaHCcOpTHO-TeXHOJIOTHYeckue cpenactna] / KOxHo-
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https://e.lanbook.com/book/210920
https://e.lanbook.com/book/210782
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf
https://e.lanbook.com/book/210917
https://e.lanbook.com/book/152437
https://e.lanbook.com/book/210959
https://юургау.рф/
http://e.lanbook.com/
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=3963
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

VYpaneckuii I'AY, Unacturyr arpomsmxkenepun; coct. E. M. bacapeiruna. - Yensounck: HOxHO-
VYpansckuit TAY, 2019. - 99 c.: wun, Tabn. - bubmuorp.: c. 99 (5 HasB.). Pexum mpoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrpoctaruka. llocTosHHBIH TOK [DNEeKTpOHHBIA pecypc]: yueO. mocobue s
CaMOCTOATEIIbHON pabOThl CTYJAEHTOB OYHOW M 3a04. ¢opmbl 00ydeHus / HOxHo-Ypansckuii [AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Joctym u3 nokanpHoM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEeKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIC 3(h(eKThI [ DnekTpoHHbIN pecypce]: yuebd. mocodue
JUTSI CAMOCTOSTEIILHOM PabOThI CTYJCHTOB OYHOM U 3204. popMbl 00ydeHus / KOxxHO-Ypansckuii [AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 49
c. - Joctym u3 nokanbHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnexrpuuyectBo. Marnetusm. Ontuka W KBaHTOBas (HU3MKa [DIEKTPOHHBIN pecypc]:
1a00paTOPHBIN MPAKTUKYM JIJIsl CTYJICHTOB OYHOM M 3a049HOM (hopMbl 00yueHus [HanpasiaeHui 35.03.06
Arpounxenepus, 13.03.02 Dnexkrtposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacTutenbHOro  Chipbsi, 23.03.03 Dkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUICKCOB, cnieruasibHoctr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYecKHe cpencTra] / KOxHo-
VYpansckuii 'AY, Uacturyt arpounkenepuu; coct.: E. M. bacapeiruna, 10. A. Hukummus. - 2-¢ u3n.,
uchp. u gon. - Yensaounck: FOxuo-Ypansckuii 'AY, 2019. - 182 c.: ui., Tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrtyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MeXaHUKU. MoliekymsipHas pU3MKa U TEPMOJIUHAMHKA [ DIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM IJI CTYJEHTOB OYHOM U 3204HOM (hopMbI 00yUeHHUS [HApPaBICHHIMA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrika u snekTporexHuka, 19.03.02 ITpomykTb
MUTAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUIeKCOB, crieruasibHoctr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYecKue cpencTra] / KOxHo-
VYpansckuii 'AY, Uacturyt arpounkenepuu; coct.: E. M. bacapeiruna, 10. A. HukummuH. - 2-¢ u3n.,
ucnp. u joi. - Yenssounck: FOxuno-Ypansckuii 'AY, 2019. - 136 c.: wi., Taba. - C npui. - bubauorp.:
c. 133 (5 nasB.). Pexxum goctyna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpenerneHne YCKOPEHHSI CHJIBI TSKECTH C IOMOIIBIO
MaTeMaTHYeCKOr0 MasTHHKA: METOJMYECKHE YKa3aHUs I CaMOCTOSATENbHOM paboThl CTYJIEHTOB
OoyHOM M 3aoyHOM Qopm oOyueHuss [HanpaBineHuil 35.03.06 Arpounxenepus, 13.03.02
OnexTposHepreTuka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel nuTaHWs U3 PACTUTEIBHOTO CBHIPBS,
23.03.03 DOxcrryaranusi TPaHCHIOPTHO-TEXHOJIOTHYECKUX MAIllUH U KOMIUIEKCOB, CIEIHUATbHOCTH
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHUECKUe cpesicTBa] / coctaBurenu: E. M. bacapeiruna, HO.
A. Huxkunms; ¥OxHO0-Ypansckuit 'AY, Unctutyt arpomxenepun. - Uensounck: KOxHo-Y panbekuii
I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: 2AEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGopatopnas pabora Ne2. HccnemoBaHue paBHOYCKOPEHHOTO JBHMJKEHHS Ha MallldHE
ATByJa: METOAMYECKUE YKA3aHUSI JIJII CAMOCTOSITEIbHOW PabOTHI CTYJEHTOB OYHOM M 3a04HOU (Hopm
o0yuenus [Hanpasienuit 35.03.06 Arpounxkenepust, 13.03.02 DnekTpo3HepreTUka U 3JIeKTPOTEXHHUKA,
19.03.02 IIpoaykTsl NMHUTAHHS U3 PACTUTETBHOTO ChIpbsi, 23.03.03 Dxcryaranus TPaHCIOPTHO-
TEXHOJIOTHYECKUX MalIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HazemHble TpaHcnopTHO-
TexHosornueckue cpencrnal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukummn ; FOxHO-Y pansckmii
I'AY, Unctutyt arpowxkenepur. - Yensounck: FOxuo-Ypansckuit AV, 2021. - 10 c.: wi., tabmn. -
bubmuorp.: c. 10 (8 Ha3B.). - TekcT : AMEKTPOHHBIN. - AJIpec B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. Jlabopatopnas pabota Ne3. OmnpeneneHre MOMEHTa MHEPIMH Tella METOJOM KPYTHUIIbHBIX
KOJIeOaHUH : METONMYECKHE YKa3aHUs ISl CaMOCTOATEIbHON pabOThI CTYJIEHTOB OYHOM M 3a0YHOM
¢dopm oOyuenus [HampaBinenuil 35.03.06 Arpoumnxenepus, 13.03.02 DnexTposHepreTuka u
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anektporexHuka, 19.03.02 IIpoaykTel muTaHUs W3 PACTUTENBHOTO Chipbs, 23.03.03 DkcrmyaTtanus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MaIlMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TPaHCIIOPTHO-TEXHOJOTHYeCKHe cpencta] / cocraBurenu: E. M. bacapeirmnaa, 10. A. HuxkumwuH ;
HOxHo-Ypansckuit 'AY, UactutyT arpomwxkenepun. - Yensounck: FOxno-Ypansckuit AV, 2021. - 9
C.: WI., Ta0J1. - bubnuorp.: ¢. 9 (8 Ha3B.). - TEKCT : AIEKTPOHHBIN. - AJIpeC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabora Ne4. VI3yueHue TrapMOHUYECKOTO KOJICOAHHS C IOMOIIBIO
MPYXKUHHOTO MasiTHUKA: METOJUYECKHE YKa3aHUs JJI1 CaMOCTOSITeNIbHOM paboThl CTYJEHTOB OYHOM U
3a0uHOi Gopm oOyuenus [HampasieHuit 35.03.06 Arpoumxenepus, 13.03.02 DnekrposHepreTuka u
anektporexHuka, 19.03.02 IIpoaykTel muTaHusl W3 PaACTUTENIBHOTO Chipbs, 23.03.03 DkcrmyaTtanus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MalllMH W KOMIUIEKCOB, crnenuanbHoct 23.05.01 Haszemusbie
TPaHCIIOPTHO-TEXHOJIOTHYECKHE cpenctBa] / cocraButenu: E. M. bacapeiruna, FO. A. Huxkumwua ;
HOxHo-Ypanbckuit [AY, UactutyT arpomwxenepui. - Yensounck: FOxuno-Ypansckuii [AY, 2021. - 10
C.: WI., Ta0J1. - bubmmorp.: ¢. 10 (8 Ha3B.). - TeKCT: 3JIEKTPOHHBIH. - AJIpeC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaboparopHas pabota NoS. HccnemoBaHue 3aTyXaroomuxX KojeOaHUN: MeETOAMYECKUE
YKa3aHU ISl CAMOCTOSTENIbHOW pabOTHI CTYIEHTOB OYHOM M 3a04HOM (hopM 00ydeHHs [HampaBICHUN
35.03.06 Arpounxenepus, 13.03.02 DnexrposHepreTuka u snaekrporexHuka, 19.03.02 ITpoaykTsl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrmyaTanust TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE cpeacTsal /
cocraputen: E. M. Bacapeiruna, 1O. A. Hukummn; OxuHo-Ypansckuit ['AY, HWacrutyt
arpomwxkenepuu. - Yensounck: KOxuno-Ypansckuit [AY, 2021. - 10 c.: un., Tabn. - bubnuorp.: c. 10 (8
Ha3B.). - TekcT: AeKTpoHHBINA. - Afpec B cetu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. Jlabopatopnas pabora Ne6. OmpeneneHue MOMEHTa HHEpLUUM MasiTHUKAa MakcBenna:
METOAMYECKUE YKa3aHUs JJIsi CAMOCTOSTENILHOM pabOThI CTYIEHTOB OYHOM M 3a049HOU PpopM 0OydeHust
[HanpaBnenuid 35.03.06 Arpounsxkenepus, 13.03.02 DnekTposHepreTrka u s3yekTporexHuka, 19.03.02
[IponykTsl mnMTaHHMA W3  pacTUTENbHOrO  Chlpbs, 23.03.03 DOkcmiyaranus TpPaHCHOPTHO-
TEXHOJIOTMYECKUX MallMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HaszemHble TpaHcnopTHO-
TexHoJoruueckue cpeacrnal / coctautenu: E. M. bacapeiruna, F0. A. Hukumun; FOxxHo-Y panbckuit
I'AY, Uncturyr arpomxenepuu. - Yenaounck: IOxno-Ypansckuit 'AY, 2021. - 9 c.: un., tabdn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2NIEKTPOHHBIN. - AJIpeC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnast padora Ne7. OmpeneneHue CKOPOCTH MYJIH C TOMOIIBIO KPYTHJIBHO-
0aJUTMCTUYECKOTO MAasiTHUKA: METOAMYECKHE YKA3aHUs JJIsl CAMOCTOSATENIbHOM pabOThI CTYACHTOB OYHOM
1 3a04HON (popm oOyuenus [HanpaieHuit 35.03.06 Arpounxkenepus, 13.03.02 DnekrposHepreTuka u
anekTporexHuka, 19.03.02 IIpoxykTel muTaHus U3 pacTUTENBHOrO Chipbs, 23.03.03 Okcrmyaranus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MalllMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TpPaHCHOPTHO-TEXHONOrn4Yeckue cpeacrsa] / cocraButenu: E. M. bacapeiruna, 10. A. Hukuims;
OxHOo-Ypanbckuii [AY, UactutyT arpomxkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: M., Tabu. - bubnuorp.: c. 9-10 (8 Ha3B.). - TeKCT: ANEKTPOHHBIN. - AIpec B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopatopHas pabotra Ne8. M3ydeHue ympyroro u HEympyroro yjaapa: METOIUYECKHE
yKa3aHUs ISl CAMOCTOSITENIbHOM pabOThI CTYyJIEHTOB OYHOW M 3204HOU opM 00yUeHHUs [HampaBIeHUN
35.03.06 Arpounxenepus, 13.03.02 Dnektposrneprerrika M siekrporexHuka, 19.03.02 IIpomykTel
MATAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcmtyaTaiust TpaHCIOPTHO-TEXHOJIOTUYECKUX MAILUH U
KOMIUTeKCOB, crenuanbHocTh 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE cpenacTsal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Hukummn; IOxHOo-Ypansckuit ['AY, HWHcTutyT
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arpomxeHepud. - Yenssounck: KOxno-Ypansckuit 'AY, 2021. - 14 c.: un., Tabmn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: anexkTpoHHBIN. - Aapec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopmanuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MIPHU OCYIeCTBJIEHNH
00pa3oBaTe/ILHOIO MPoIEcca MO0 JMCUUILUINHE, BKJIIOYAs epeYyeHb NPOrpaMMHOro odecrevyeHust
U UH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit 6n0i1mnoTeke ¢ TepMHUHAIBHBIX CTAaHIMN MPEIOCTABISAETCS TOCTYH K 0a3aM JaHHBIX:
- Texakcnept (nHpOpManoHHO-cripaBoyHas cucrema 'OCToB);

- «CenpX03TeXHUKa» (ABTOMATU3UPOBaHHAS CIIPABOYHASI CHCTEMA);

- My TestX10.2.

IlepeyeHb JULEH3MOHHOTO MPOTPAMMHOIO o00ecredeHnst

OmnepalrioHHast CHCTEMA CIIEIHaIbHOro Ha3HaueHus «Astra Linux Special Edition» ¢ oduchoi
nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepcus 10.0 nokanpnas, nanoCAD
Otonnenne Bepcust 10.0 nmokansHast, PTC MathCAD Education - University Edition, Moit O¢uc CrannapTHbIi,
1C: Ipeanputsue 8. Kommiekt as1st 00y4eHus B BBICIINX U CPeIHUX yueOHbIX 3aBenenusx, Windows 10 Home
Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMIIAC 3D v19,
KOMIIAC 3D v18, KOMIIAC 3D v17, 1C: Yuusepcuter ITPO® 2.1, 1C: Komnemx [TPOD, Kaspersky
Endpoint Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1 License User
CAL, Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine, Microsoft
Office 2010 Russian Academic OPEN 1 License NoLevel, BupTyanbHblii y4eOHbIH CTCH «IEKTPOMOHTANK
(CITIO), MOODLE, «Ham Can» Kpucrasmn (Bepcus 10).

11. MaTepuanbHO-TeXHUYeCKasi 0a3a, HEOOX0UMAST 115 OCYLIECTBJICHHS
o0pa3oBaTeILHOTO MpoLecca Mo JHCHHILINHE

YueOHble ayTUTOPUHU LISl IPOBe/IEHUS 3aHATHI, TPeTyCMOTPEHHBIX MPOTrPaAMMOii, OCHAIIlEeHHbIE
000py/10BaHMEM M TeXHUYECKMMH cpeacTBamMu o0ydeHusi. [lomemenusi 1Jjs1i caMoCTOATENbHOM
padoThI 00yUYarOLIUXCS.

1. YyeOnas ayauropus Ne205, ocHalieHHast 000py/10BaHHEM U TEXHUUECKUMHU CPEJICTBAMHU ISt
BBITIOJTHEHUS JTAOOPATOPHBIX pabOT MO MEXaHUKE U MOJIEKYJISIPHON (pU3UKe

2. Yuebnas ayauropus Ne209, ocHaiieHHas 000pyJ0BaHUEM U TEXHUUYECKUMU CPEICTBAMM IS
BBITIOJTHEHUS JTA0OPATOPHBIX pabOT MO AEKTPOANHAMUKE, BOJIHOBOM U KBAaHTOBOI ONTHKE.

3. YueOnas aymutopust Ne 310, ocHaiieHHas:

- MYJIBTUMETUHHBIM KOMIUIEKCOM (KOMIIBIOTED, BUACOIIPOCKTOP);
- KOMIIBIOTEPHON TEXHUKOM.

4. Yuebnas aymutopust Ne 423, ocHareHHas:

- MyJbTUMEIUIHBIM KOMIUIEKCOM (KOMITBIOTEP, BUIEOMPOECKTOD).
ITomemenus 1Jisi cCAaMOCTOATEIBLHOM PadOThI 00Y4AIOIMXCS.

1. ITomemenne Ne 303 nist caMOCTOSATEIHLHOM PabOTHI, OCHAIIIEHHOE KOMIBIOTEPHON TEXHUKOU
C MOJKJII0YeHUEM K ceTu «HTepHeT»

IlepeuyeHb 000py1I0BaHNS U TEXHHYECKHX CPEICTB 00y4eHH s
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Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
ITEPCOHAJIBHBI KOMITBIOTEP B KOMIIJIEKTE: cucremnsiii 610k Pentium E 5400 2.7GHZ,
xectkuid nuck 250 Gb, monutop 19" LCD, knaBuarypa, meiib — 30 wr.; [IPUHTEP CANON LBP-
1120 nazepnsiii; xpan ¢ snekrponpuBoaoM; [IPUHTEP CANON LBP-1120 nazepnsiii; UK ITYJIBT
AY IJIA DKPAHA C SJIEKTPOITPUBOOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcraHoBka JaboparopHas «MasSTHUK YHHBEPCAJIbHBIN»; YCTaHOBKA
nabopatopHas «MasTHHUK MakcBemuiay; YcrtaHnoBka gabopatopHas «CoynapeHue mapoBy; Y CTaHOBKA
naboparopHas «MamuHa ATByga»; YCTaHOBKa JJisi  ONpEAENCHUS OTHOIIEHUS  YJEJbHBIX
TEIUIOEMKOCTeH BO37yXxa; YcTaHoBKa JiaboparopHas «l'mpockom»; Harmsnusie ydeOHbIE TOCOOUS;
Kommiekt naGopatopun "DiekTpuuecTBO M MarHeTusm'; MoHoxpomatop YM2; VYcraHoBka mjs
M3yYEHHS 3aKOHOB T€OMETPUUYECKON ONTUKHU; YCTAaHOBKA JJIS M3y4YCHUs TUPPAKUUU; YCTaHOBKA IS
U3y4YeHUs MHTep(epeHIMN cBeTa; YCTaHOBKA JJI1 M3yYeHHUs MOJSpHU3allMi CBeTa; YCTaHOBKA IS
U3y4eHHs aO0COJIIOTHO YEpPHOro Teja; YCTaHOBKAa JJIsl HCCIIENOBAaHUS XapaKTEPUCTHK BaKyyMHOI'O
(dhoTodEMEHTA.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIlU
00yyJaronmxcs
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COJEPXAHME

KomniereHmuu u ux MHIUKATOPhI, HOpMHUpPYEMbIE B MIPOIIECCE OCBOCHUS AUCIUILTUHBI
[lokazaTenu, KpuTepuu W  IIKajda  OICHUBAHUS  MHIAUKATOPOB  JIOCTHUKEHUS
c(OpPMUPOBAHHOCTH KOMITETEHIIUI

TunoBbie KOHTPOJIBHBIC 3aJaHUS U (WIM) WHBIC MaTEepPHANbl, HEOOXOIUMBIE NI OIECHKU
3HaHWUW, YMEHHH, HaBBIKOB M (WIHM) ONbITA JESATEIBHOCTH, XapaKTepU3YIOLIUX
c(hOPMHUPOBAHHOCTH KOMITETEHITUH B TIPOIIECCE OCBOCHUS TUCITUTLIAHBI

Meronuyeckue MaTepualibl, OIPEIEISIIOIINE IPOLEAYPbl OLICHUBAHUsI 3HAHUM, YMEHUH,
HaBBIKOB U (WJIN) ONBITA JESITEIBLHOCTH, XapaKTEPH3YIOLINX CHOPMHUPOBAHHOCTh
KOMIIETEHIINH
4.1. OrneHoYHBIE CPENICTBA /JIs IPOBEAECHUS TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH B
npolecce NPakTUIeCKOM MOArOTOBKH
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aTTecTaluu
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1 Cnocoben pemiath THIOBBIC 3a1a4d MPOQPECCHOHAIBHON IESITEIIbHOCTH Ha OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKMX M €CTECTBEHHBIX HAyK C NPHUMEHEHHEM HH(OPMAIIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

HanmMeHnoBaHME OLIEHOUHBIX
®Dopmupyemsie 3YH CpCACTB
Kon 1 HanmeHoBanue =
MHJKaTopa = £ o
JOCTHKEHHUSI g E E =t
KOMIICTCHIIMH 3HaHUA YMCHHSA HaBbIKA E’ § ;‘ ‘5
& E :E
< a <
=
NA-1 onk-1. Ob6y4atrommmiics Obyuarommiics Obyuarommiics 1. Onpoc Ha 1. Ox3ameH;
Hcnons3yer JIOJDKEH 3HATh! JIOJDKEH YMETh! JIOJDKEH BIIAJICTh: MPaKTH- 2. 3ayer
OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI UCIIOIb30BATh HaBbIKaMHU: YEeCKOM
€CTECTBEHHOHAYYHBIX | €CTECTBEHHO- OCHOBHBIE 3aKOHBI UCTIONIb30BaHUS 3aHATHY;
JUCUUIUIMH IS Hay4YHBIX €CTECTBEHHO- 3HaHUH OCHOBHBIX 2. Oryer no
pereHus JUCIUIUIAH HaY4HBIX 3aKOHOB naboparop-
CTaHAAPTHBIX 3a/1a4 B | (usuxm) mis JVCIATUIAH €CTECTBEHHO- HOH pabore;
COOTBETCTBHUH C pemeHus (pmsukm) ams HAYJIHBIX 3.Tectupo-
HaINpaBJICHHOCTHIO CTaH/APTHBIX 33/1a4 | PEIICHUs JVCIATUIAH BaHME
npodeccHoHANTBEHOM B COOTBETCTBHU C CTaHIApTHBIX 3a1a4 | (pusnkm) aus
JEATETbHOCTH HAINpaBJIEHHOCTBIO | B COOTBETCTBHU C pemeHns
npodeccHoHaNBPHON | HAaNpaBIEHHOCTBIO | CTaHAAPTHHIX 3a/ad
JIeSTeIIbHOCTH poQeCCHOHANBHON | B COOTBETCTBHH C
—(b1.0.10-3.1) JesITeIbHOCTH HalpaBJIEHHOCTHIO
- (b1.0.10-Y.1) npodeccuoHaTbHOM
JeATEeNILHOCTH -
(b1.0.10-H.1)

2. HOK33aTe.]'[l/I, KPUTECPHUHU U HIKAJIA OHCHUBAHUA UHAHUKATOPOB JOCTUKCHUS KOMIIeTeHIIMii

N-1 onk-1. Ucnionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH JJIs PEeIICHUs
CTaHJAPTHBIX 33]1a4 B COOTBETCTBUH C HANPaBJIEHHOCTHIO MPO(ECCHOHATBHOM NeSITETbHOCTH

3HAET OCHOBHBIC
3aKOHBI
€CTeCTBEHHOHAYYHBIX
JUCUUIUINAH ((DU3UKH)
JUISL pEeLLICHNUS
CTaH/IapTHBIX 327124 B
COOTBETCTBUH C
HAIpaBJIeHHOCTHIO
npoQeCcCUOHANTBHOM
JIeITeIIbHOCTH

3HA€T OCHOBHEBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX
muctutuiaH (pr3ukm)
JUTSL PELICHUS
CTaHIApPTHBIX 337a4 B
COOTBETCTBUU C
HaIPaBICHHOCTHIO
npodeccnoHaTLHOM
JIeATEeILHOCTU

HE3HAYHUTEIIbHBIMU
omuOKaMu
OT/ETbHBIMU

npobenaMu 3HaeT
OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX

JucTUTUIAH (pr3uxm)
JUISL peLLIeHUsT

CTaHJAPTHBIX 33724 B

COOTBETCTBUH C
HAIPaBJICHHOCTHIO
npodeCCHOHATBHOM

JIeSITeIPHOCTH

(DOPMpreMHe KpI/ITepI/II/I U IIKaJla OOCHUBAHUS PE3YJILTATOB O6y‘-ICHI/I5{ 10 JUCHUIIJIINHEC
3VH
Henocrarounsriit JlocratouHsbIit Cpennuii ypoBeHb Beicoknii ypoBeHb
YPOBCHb YPOBCHB
51.0.10-3.1 OOyuarommiics He OO6y4atonmmiics cadbo OO0yuarommiics ¢ OO0yuJarommiics ¢

TpeOyeMoii CTeneHbI0
TIOJTHOTHI ¥ TOYHOCTH
3HAET OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCTHATUIHH (pr3uxm)
JUIsl peILIeHUsT
CTaH/IapTHBIX 33/1a4 B
COOTBETCTBHH C
HAarpaBJIeHHOCTHIO
po¢eCCHOHATBHOM
JeITeIIbHOCTH
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b1.0.10-V.1 OOGyuaromuics He | OOyuarommuiics  cmabo | OOyuarommiics ymeetr | OOydaromuiics  yMmeeT
YMEET WCIIOJb30BaTh | YMEET  HCIOJIb30BaTh HCIIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIC ~ 3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAy4YHBIX | €CTECTBEHHOHAYYHBIX
muctuiuine (pusuku) | aucummue  (Qusuku) | aucnMIuinH (GU3MKK) | AMCHUMIUIMH  ((DU3UKH)
TSt pewenus | s penieHus JUISL peILIeHUs ULt pemeHus
CTaHAApTHBIX 33/1a4 B | CTAaHNAPTHBIX 3a7ad B | CTAaHAApTHHIX 33/1a4 B | CTAaHJApTHHIX 3axad B
COOTBETCTBHH C | COOTBETCTBHH c COOTBETCTBHH C COOTBETCTBUH c
HaIPaBJICHHOCTBIO HaIlpaBJICHHOCTHIO HaIlPaBJICHHOCTBIO HaIlpaBJICHHOCTHIO
po¢eCCHOHATBHOMN npogeccHOHATBHOMN npodeccHOHATBHOM npodecCHOHATBHOM
JeATEIEHOCTH JeATEeIbHOCTH JesATEIEHOCTH JeATEeIbHOCTH
b1.0.10-H.1 OOyuarommiics He OO6y4atomnmmiicst cnado OObyuarommiics ¢ OO0yuatontuiics
BJIajieeT HaBBIKAMH BJIajieeT HaBbIKAMU HeOOJIBIINMU CBOOO/IHO Bi1azieeT
UCIIONIb30BAHMS WCTIONIb30BAHMS 3HAHU I 3aTpyJHEHUSIMU HaBbIKAMHU
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIajieeT HaBbIKAMU UCTIONIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAY4YHbIX | HCIIOJB30BaHMS 3HAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | JUCLUILIMH ((PU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUIUIAH ((DU3HKN) JUISL peILIeHUsT €CTECTBEHHOHAYYHBIX JTUCLUILIHH ((PU3UKH)
IUTSL PELCHUS CTaHJAPTHBIX 33134 B JUCLHMIUTAH ((H3UKH) JUTSL PELICHUS
CTaHJAPTHBIX 33134 B COOTBETCTBHH C JUTSL pELeHUS CTaHOAapTHBIX 33734 B
COOTBETCTBHH C HaIpaBJICHHOCTBIO CTaHJAapTHBIX 33734 B COOTBETCTBHH C
HAaIpaBJICHHOCTBIO npodecCHOHATBLHON COOTBETCTBHH C HaIpaBJICHHOCTHIO
npogeccHoHaNbHON JeATEeIbHOCTH HaIpaBJICHHOCTBIO npoecCHOHATBLHON
JeATEeIbHOCTH npodecCHOHATBLHON JeATEeIbHOCTH
JIeSITeIbHOCTH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/I.TI]/I) HHBbIC MaTE€pHUaJbI, H606X0)II/IMI>IC JJIF OCHKHU
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (I/IJ'I]/I) onbITa 1€ATCJIBHOCTH, XapPaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS JTUCHHUIIIMHBI

TunoBble KOHTPOJIbHBIE 3a/laHUS] U MaTepUalibl, HEOOXOJUMBIE Ul OLEHKH 3HAaHUM, YMEHUN U
HAaBBIKOB, CO/iepKarcs B yueOHO-METOIUYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynsipHas ¢u3uKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]: yueb. mocobue uis
CaMOCTOATENIbHON pabOThI CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHus [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbs, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii I'AY, Uncturyr arpoummkenepun; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuii ['AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum gocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. dusnyecKkre OCHOBBI KJIACCHYECKON MEXaHUKH [DNeKTpoHHBIN pecypc]: yuel. mocodue s
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 OnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii I'AY, Unacturyr arpoumkenepun; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
Ypansckuit T'AY, 2019. - 99 c.: wun, T1abn. - bubmuorp.: c. 99 (5 HasB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctatuka. IlocTosHHBIH TOK [DNEeKTpOHHBIM pecypc]: ydeO. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYEHTOB OYHOU U 3a04. ¢opMbl o0yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Jloctym u3 nokanpHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. D7eKTpOMarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(h(eKThI [ DnekTpoHHbIN pecypce]: yuebd. mocodue
JUISL CaMOCTOSITEIbHON pabOThl CTYJIEHTOB OYHOM U 3a04. hopMbl 00yueHus / FOxHo-Ypanbckuii 'AY,
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HNucturyt arponnxenepun; coct. E. M. bacapeirnna - Yensionnack: KOxxuno-Ypansckuii 'AY, 2018 - 49
c. - Hocryn u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sMm. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIA pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3204HOM popmbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexuuka, 19.03.02 IIpoaykTel nUTaHUs U3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennanbHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii 'AY, Uncturyt arponrkenepun; coct.: E. M. bacapeiruna, 10. A. Hukummn. - 2-e u3f.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: un., 1abdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MEeXaHUKH. MoJieKysipHast (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc]: 1abopaTOpHBIM MPAKTUKYM I CTYJEHTOB OYHOM U 3204HOM ()OpMbI 00YUCHUS [HAPABICHHIA
35.03.06 Arpounxenepus, 13.03.02 DnekTposnepretvka M 3iekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, criennaibHoCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuiit [AY, Uncturyt arponrkenepuu; coct.: E. M. bacapeiruna, 10. A. Hukummun. - 2-e u3f.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: ui., Tabn. - C npun. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npouea1ypbl OllecHNBAHUS 3HAHUIN, YMEHHH,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaKTePU3yOIMX cC()OPMUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM paszgene METOOMYECKHE MaTepHallbl, ONpPENEISIONIME IPOLEAYPhl OLICHUBAHMS
3HaHUH, yMEHHWH, HABBIKOB, XapaKTEPU3YIOMIMX 0a30BbI ATam (OPMHUPOBAHUS KOMIIETCHIIMK I10
mucuuiuinHe «Pusuka», IpUBEIEHbl IPUMEHNUTENBHO K KaKJOMY U3 HCIOJIb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarolUXCsl.

4.1. OueHoYHbIE CPeCTBA JIJIsl IPOBEAeHUsI TEKYIEro KOHTPOJIsSI yCIieBaeMOCTH B
npouecce NPaAKTHYECKO MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha NPAKTUYECKOM 3aHATUU UCHOJIb3YeTCs ISl OLIEHKH KauecTBa OCBOECHUS 00yJaroIuMCs
OCHOBHOI mpodeccroHanbHOH 00pa30BaTEIbHOM HpOrpaMMbl 1O OTAEIBHBIM BOIIPOCAM U TeMam
IMCUUIUIMHBL. TeMbl M TIUTaHbl 3aHATHH (CM. MeToapa3paboTKu M. 3) 3apaHee COOOMIAIOTCS
oOyuatoumcsi. OTBET OLICHUBAECTCSI OLEHKON «OTIMYHO», «XOPOILO0», «YAOBIETBOPUTEIBHO» WIIU
«HEYIOBJIETBOPUTEIILHOY.

Ne O1IeHOYHBIE CPE/ICTBA Kon u HanMeHOBaHUE
TumoBble KOHTPOJIBHBIE 3afaHusl W (WIM) HWHBIE MaTepPHAIbI, MHIUKATOpa
HEOOXOMMBIE JUTS OLICHKH 3HAHWW, YMEHUIA, HABBIKOB ¥ (MJIH) OIBITA KOMITETCHITUH
JeATEIILHOCTH, XapaKTePU3YIOLTHX cpOpMUPOBAHHOCTH
KOMITCTCHIIHI B MPOIECCE OCBOCHUS TUCIIUTUINHBI

1 | duck paguycom 20cM BpamaeTcs COracHo ypaBHeHnio p=A+Bt+Ct?, N-1 onk-1.
rae A=3 pax; B=-1ct; C=0,1c?, ¢ - yron moBopoTa paguyca JucKa. Hcnone3yer
Omnpenenuth a5 MOMeHTa BpeMeHu 4,0 ¢ 3Ha4YeHHE yrja MEXIy | OCHOBHBIC 3aKOHBI
BEKTOPaMH IOJHOTO M HOPMAJILHOTO YCKOPEHHi, a TaKXKe YHCIIO | €CTCCTBEHHOHAYYHBIX
000pOTOB, CAETaHHBIX IHCKOM K JIaHHOMY MOMEHTY OT Hadyaja JMCIUTIIAH JIJIST
BparieHust. F300pa3uTh BEKTOPBI BCEX KMHEMATHUCCKUX BEJIHYUH B pelieHus
yKa3aHHBIH MOMEHT BpEMEHH CTaH/apTHBIX 337134 B

COOTBETCTBHUH C

24



http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
http://nb.sursau.ru:8080/localdocs/vmat/40.pdf
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

HAIPaBIEHHOCTHIO
npo¢eCCHOHAIBHON
JeSITeTbHOCTH

Kpurepun omnenku orsera (Tabi.) MOBOASATCS A0 CBEICHUS OOYYaIOIIMXCS B Hayajie 3aHSATHMH.
OneHka oOBSBISETCS 00YJAIOIIEMYCsl HETIOCPEICTBEHHO MTOCIIE OTBETA.

HIxana

Kpurtepuu oneHuBanus

OrneHka 5
(oTnHMYHO)

- 00y4aIONTUIICS TIOTHO YCBOWII YU€OHBIN MaTepua;
- TIPOSIBIISICT HABBIKK aHAJIN3a, 0000MICHHS, KPUTHYECKOTO OCMBICIICHUS
H BOCIIPUATHA I/IH(l)OpMaI_[I/II/I, HaBBbIKHU OIIMCaHUS OCHOBHBIX (1)PI3H‘-I€CKI/IX

- Marepuaj H3JIOKEH TIPaMOTHO, B ONPEACICHHOUW JIOIMYECKOU
IIOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3YETCS TEPMUHOJIOTHS;

- IIOKa3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKCHHUS
KOHKPETHBIMM IIPUMEPAaMU, IPUMEHSATh UX B HOBOW CUTYalUH;

- IPOJAEMOHCTPUPOBAHO YMEHUE pelIaTh 3a/1a4u;

- MOryT OBITh JONYIICHBI OJHA—IBE HETOYHOCTH MPHU OCBEIICHUHU
BTOPOCTEINIEHHBIX BOIIPOCOB.

Orenka 4
(xoporo)

OTBCT YAOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I${M Ha OLICHKY «5 », HO IIpHU
9TOM UMECT MCCTO OJHMH U3 HEAOCTATKOB:

- B YCBOCHHUU yqe6H0ro MaTepuajia JOIYIICHBI HEOOJIbIIINE Hp06eHH, HEC
HCKAa3UBIIXEC COACPKAHUEC OTBETA,

- B pCICHUU 3a4a4 JOITYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Orenka 3
(YAOBIETBOPUTENBHO)

- HCIIOJIHO MJIM HCIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MaTCpHUala,
HO IIOKa3aHO 0611_[66 IIOHHUMAaHHUC BOIIpOCa U IPOACMOHCTPHUPOBAHLI
YMCHMUA, JOCTATOYHBIC AJIA JaabHEHUIIIETO YCBOCHUA Marcpualia,

- HMCIHCh 3aTpyAHCHHA WKW JOITYHICHBL OIINOKH B OIIPCACICHUA
HOHSITI/II\/JI, HCIIOJIb30BAHUHW TCPMHHOJIOTHH, OIMCAHUH (1)I/I3I/III€CKI/IX
3aKOHOB, SIBIICHUM U MponeccoB, pCIICHNUU 3a1a4, UCIIPABJICHHBIC TTOCJIC
HCCKOJIBKUX HaBOAAIIHNX BOIIPOCOB,

- HCIOJHOC 3HAHUC TCOPCTHYCCKOTO MaTcepualia; 06yqa10m1/1171051 HC
MOXCET NPUMCHHUTEL TCOPHIO B HOBOM CUTyalluH.

Onenka 2
(Hey1OBIIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE CO/Iep )KaHNe yueOHOTO Marepuana;

- OOHapy>K€HO HE3HAaHWE WJIM HEMOHMMaHue OoJblled Win Hambosee
BaXHOU YacTH y4eOHOTO Marepuana;

- JOIYUICHBI OIIMOKHU B ONpeCaACICHUN HOHSITI/II\/JI, IpHu HUCIIOJIb30BAHUU
TEPMUHOJIOTMHM, B ONHCAaHWHM (U3MUECKUX 3aKOHOB, SIBICHUN U
MIPOIIECCOB, PEIICHUH 3a]1a4, KOTOPBIE HE UCTIPABIICHBI ITOCIIE HECKOIBKHIX
HABOJISIINX BOMPOCOB.

4.1.2. OnenuBanue ot4era mo 1adboparopHoit pabore

Otuer o mabopaTopHO paboTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUSI 00ydatomuMcs
OCHOBHOM TIpO(PeCCHOHATILHON 00pa3oBaTEIHbHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM THCIUILIAHEIL.
Copepxanne u ¢opMa oT4eTa 10 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopupiM pabotam (. 3 ®POC). CopepkaHue oTdeTa W KPUTEPHH OICHKH oTyeTa (Tald.)

JOBOJATCA 4O CBCACHUA o6yqaronmxcsi B HayaJse 3aHATHIA.

Ne O11eHOYHbBIE CPEJICTBA Kox u Hanmenosanue
TunoBble KOHTPOJBbHBIE 3aJaHusl M (WJIM) HMHBIE MaTepUabl, WHJUKaTOpa
HE0OXO/IMMBIE JUIsl OLIEHKH 3HAaHWUM, YMEHUW, HABBIKOB U (WIN) KOMIIETEHITUN
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OTBITa JESATENHOCTH, XapaKTepH3yIomuX C(HOPMUPOBAHHOCTh
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 1. Yro Ha3bIBaETCSA CHIION TXKECTH? NI-1 onk-1.
2. Yto nogHuUMaeTcs Mo CUI0N BCEMUPHOTO TATOTEHUS? Hcnons3yet
3. 3amumute GopmMyy IS ONPEISIICHUS YCKOPEHUS CHITBI OCHOBHEBIC 3aKOHEBI
TSKECTH. €CTECTBEHHOHAYYHBIX
4. Kak omnpepensieTcsi yCKOpeHHE CBOOOIHOTO MAJACHHS ¢ TOMOIIBIO JUACIUTLINH JJIs
MaTeMaTUYEeCKOro MasiTHUKA? perieHus
5. Uto Ha3bIBaCcTCSI MAaTEMATHYCCKUM MasITHHKOM? CTaHJapTHHIX 33124 B
6. Kax omnpenenuts mnepuos KoysieOaHWA MaTEMaTHYECKOTO COOTBETCTBUU C
MasTHUKA? HAIIPABJIECHHOCTHIO

npodeCCHOHAIBHON
JESITCILHOCTH

OT4er OIEHWBAETCS IO YCMOTPEHUIO MPEMOAaBaTeNsl OICHKOW «OTIMYHO», «XOPOIIO»,
«yIIOBJICTBOPUTEIBHOY», «HEYIOBJICTBOPUTEIILHO» WIIM OICHKOW «3auTeHOY», «He 3adreHo». OleHka
«3aYTEHO» CTAaBUTCS OOydJaromMcs, YypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEPHSM,
YCTAHOBJICHHBIM JIJISI TIOJIOXKHUTEIBHBIX OICHOK («OTIUYHO», «XOPOIIO», «YTOBIECTBOPUTEIHLHOY).
OreHnka 00BsBIIAETCA 00YUAIOIIEMYCsl HEITOCPEICTBEHHO MOCTIE CIauu OTUYETa.

IlIxkana Kpurepuu oueHnBanus

- U3JI0’)KEHHE MaTepHalia JJOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJI€HHE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3blBaTh M OOOCHOBATH CBOM CYKICHMS IPU OTBETE Ha
KOHTPOJIbHBIE BOIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHUE 3aKOHBI, IBJICHUS U IIPOLECCHI;

- YMEHHE NPOBOIUTH U OLICHUBATh PE3YJIbTaThl H3MEPEHU;

- cI0COOHOCTh PeNIaTh 3a4a4H.

Onenka 5
(0TIHMYHO)

- U3TI0KEHHUE MaTepHalia JIOTHIHO, TPAMOTHO;
- CBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAHHOE IPUMEHEHHWE TEOPETUYECKUX 3HAHUM JUIsI ONHCAHMS
(xopo110) (U3NYEeCKUX 3aKOHOB, SIBJICHUH U MPOLIECCOB, PEIIEHUS] KOHKPETHBIX 3aj1ad,
MIPOBE/ICHUSI M OICHWBAHUS PE3yIbTaTOB M3MEPEHH, HO COJCpKaHUE H
(dopma 0TBeTa UMEIOT OTJEJIbHbIE HETOUHOCTH.

- U3JI0)KEHHE MaTeprasia HEMOJIHO, HEMOCIE0BATEIbHO,
- HETOYHOCTH B OIPENCICHUM TMOHSATHI, B MPUMEHEHUHM 3HAHUNA IS
onucaHusi (U3NYECKUX 3aKOHOB, SIBICHHH W TMPOIECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, MPOBEJCHUS U OIICHUBAHUS PE3YIbTATOB U3MEPEHUH,

- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYXKIICHHIA,

- 0OHapy)XMBaeTCsi HEJOCTAaTOYHO TJIyOOKOEe IOHMMAaHUE H3YyYEeHHOTO
MaTtepuana.

Orenka 3
(YAOBIETBOPUTENIBHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHI; JOMYIIEHbI OIMOKH B

ONpe/IeNIeHUU TOHSTUA W ONUCAHUM (U3NYECKUX 3aKOHOB, SBICHUN M
Onenka 2 IIPOLIECCOB, MCKa)XEH HX CMBICI, HE DELIEHBbl 3ajadyd, HE IpPaBUIBHO

(HEey1OBIETBOPUTENBHO) | OLIEHUBAIOTCS PE3YJIbTAaThl U3MEPEHUI;

- HEe3HaHWE OCHOBHOIO Marepuana y4eOHOM MpOrpaMMBl, JTOMYCKArOTCS

rpyOble OIINMOKH B M3JI0KEHUU.

IIkana Kpurtepun ouennBanus

OI_ICHKE[ GBadyTCHO» - U3JI0OKCHUC MAaTCpurajia JJOTUIHO, I'PaAMOTHO,
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- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXJICHUS NpPU OTBETE Ha
KOHTPOJIbHBIEC BOTIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NICCKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThI U3MEPEHUN;

- CIIOCOOHOCTh peIIaTh WHKCHEPHbIC 3alavyd (IJOMyCKAeTCs HaIM4He
MaJIO3HAYUTENBHBIX OMMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
CoJiepKaHue BOTIPOCA WM MOTPEIIHOCTh HEITPUHITUITHAIBLHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

- OTCYTCTBHUC HCO6XO,I[I/IMBIX TEOPETUICCKUX 3HaHI/II71; JONYIICHEBI OIINOKHU
B ONpCACIICHUA IMOHATUM M OIHCAHHUU (I)I/ISI/I‘IGCKI/IX 3aKOHOB, SIBIICHUI U
IIpoHECCOB, HMCKAXCH HUX CMBICII, HC PCIICHBI 3aaa4dd, HC IIPaBUJIBHO

OreHka «He 3a4TEHOY .
OIICHUBAIOTCSI PE3YJIbTAThl H3MEPEHUI;

rpyObIe OMOKH B N3JI0KESHUH.

- HC3HAHHUC OCHOBHOI'O MaTrcpualia yqe6H0171 nporpamMmsl, JOIIYCKAIOTCA

4.1.3. TectupoBanue

TectupoBanue UCHONIB3yeTCS M OLEHKM KadecTBa OCBOEHHUS OOYyYarolIMMcsi OCHOBHOM
npodeccHoHaATEHOM 00pa30BaTEIIBLHON MPOTPAMMBI TIO OTICTHBHBIM TEMaM WJIH pa3/eiaM JUCIHILTAHBL.
Tect mpexacraBnser coOOi KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33JaHUM, MMO3BOJISIONIMA YIPOCTUTH
MIPOLIEAYPY H3MEPEHUS 3HAHUH U yMeHHH oOydaromuxcsi. OOydaromuMcs BBIIAIOTCS TECTOBBIC 3a/IaHUs
¢ (GOpMyIUPOBKOW BOIMPOCOB U MPEIJIOKEHUEM BBIOPATh OAMH MPABUIBHBIA OTBET M3 HECKOJIBKHX

BapuaHTOB OTBCTOB.

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MoMeHT uHepuuu TOHKOro oOpyda Maccoil M, pammycom R

o0pyde, To MOMEHT MHEPLIUHU 00pyya
- YMEHBIINTCA B 2 pa3a

- yBenmuurcs B 1,5 paza

- HE U3MEHUTCS

- yMeHbIIHTCA B 1,5 pasa

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHON BETUYUHOM SBIISIETCS ...
- CKOpPOCTb CBETa B BaKyyMe

- OapUOHHBIN 3aps

- JJIMTEJbHOCTH COOBITHSA

- DJIEKTPUYECKHM 3apsi]y

Ne O1neHOYHBIE CpesICTBA Kon u HanmeHoBaHue
TunoBble KOHTpOJIbHBIE 33JaHUs M (MIM) HMHBIE MaTepHUabl, MHAMKATOpa
HEOOXOAMMBIC Ui OICHKH 3HAHWH, YMEHHA, HAaBBIKOB W (WJIN) KOMIIETEHIIUH
OIbITa JESATEIBHOCTH, XapaKTEepU3YIOIIHUX C(HOPMUPOBAHHOCTD
KOMIIETEHIIUH B MPOLI€CcCce OCBOEHUS TUCHUIIINHBI

1 1. Ecnu uMIysbC CHCTEMBI MaTEPHAIBHBIX TOYEK B OTCYTCTBHH N-1 onk-1.
BHEUIHUX CHJI OCTAETCs IOCTOSIHHBIM, TO LIEHTP Macc 3TON CUCTEMBbI Ucnonp3yer
MOJKET ABUTAThCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLIUIUIAH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

CTaHJApTHBIX 3a/1a4 B
COOTBETCTBHH C

OTHOCUTEJIBHO  OCH, TpOXOJsIied uepe3 ILeHTp o00pyda | HampaBlIEHHOCTHIO
MEPNEeHIUKYJIAPHO IUIOCKOCTH, B KOTOPOW JIEKHUT 00pyd, paBeH | HpodecCHOHaIbHON
I=mR2. Ecnu och BpaleHus HepeHecTH TapalieNbHo B TOYKY Ha JESTEIbHOCTH
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4. Cpenusisi KHHETHYECKAs SHEPIHsI MOJIEKYJIBI HICAILHOIO I'a3a PH
temrnepatype T paBHa e=ikKT/2.. 3aech I=Ng+ Ngp+2Nk, T€ Ny, Nep, Nk
— YHCIIO CTENEeHEN CBOOOIBI HOCTYIIATEILHOIO, BPAIIaTEIbHOIO M
KOJICOATENBHOIO ABMKCHUN MOJIEKYIIBL. IIpy YCIIOBHH, YTO MMEKOT
MECTO TOJBKO IMOCTYIATEIbHOE W BpAIATEIbHOE IBMKCHUE, IS
Bojiopoaa (Hz) urcio i paBHO

5. B mpouecce M30TEPMUUECKOr0 COOOLICHUS TEIUla MOCTOSHHOMN
Macce MIeaIbHOIO ra3a ero SHTPOIus ...

- HE MEHSETCS

- YMEHbIIIAETCS

- YBeJIM4YHBaeTCs

6. VI3mMeHeHre BHYTPEHHEH PHEPruM Ta3a MPOM30IILIO TOJBKO 3a
cueT paboThI cKaTUs ra3a B ...

- U30TEPMHUUECKOM IpoIECcCEe

- 1300apHOM IpolLecce

- U30XOpPHOM IIpolLiecce

- anadaTH4YecKoOM npouecce

7. Toueunblii 3apsim +q HaXOAWTCS B LEHTpe chepuueckon
noepxHoctu. Ecnu 3apsa cMecTUTh U3 LeHTpa chepbl, OCTaBIIs
€ro BHYTPM Hee, TO TOTOK BEKTOpa HAaNpsSKEHHOCTU
JIEKTPOCTATUYECKOTI'O MOJIs Yepe3 MOBEPXHOCTh CRHEpBI. ..

- YMEHBIINUTCS;

- He U3MEHUTCH,

- YBEJIMUYUTCS

8. Eciim yBenuuuTh B JBa pa3a HANPSHKEHHOCTH AIEKTPUYECKOTO
10JI B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAsk MOLIHOCTb TOKA ...

- YMEHBIINTCSA B JBa pa3a;

- HE UBMEHUTCH;

- yMEHbIINTCA B 4 pa3a

- YBeJIMUNTCH B 4 pa3za;

- YBEJIMUUTCS B 1Ba pasa;

9. Ilpu mnomemieHUH AUDICKTPUKA B DIEKTPUYECKOE II0JIe
HaNpsHKEHHOCTb  AJIEKTPUUYECKOTO IOJIi BHYTPU OECKOHEYHOTrOo
OJTHOPOJIHOTO H30TPOIHOT0 JAMAJIEKTPUKA C JAUDJIEKTPUUECKOM
IIPOHULIAEMOCTBIO € ...

- OCTaeTcsl HEM3MEHHOM,

- OCTaeTcs paBHOW HYIIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHbIIaeTcs B € pa3s

10. YMeHbIeHNE aMIDTATY Bl KOJIEOAHUI B CHCTEME C 3aTyXaHUEM
XapaKTepu3yeTcs BpEMEHEM penakcanuu. Eciu npu HEeM3MEHHOM
OMMYECKOM COIIPOTUBIIEHUU B KOJI€OATEIbHOM KOHTYpE YBEIUYUTh
B 2 pa3a MUHAYKTUBHOCTb KaTyLIKH, TO BPEMS peIaKCalyu. ..

- YMEHBIIUTCS B 2 pasa;

- YBEJIMYNTCH B 2 pa3sa,

- YBEJIMYUTCS B 4 pa3a,;

- yMeHbIINTCA B 4 pasa
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[lo pe3ynpraTam TecTa o0O0ydYaromIeMyCsl BBICTABISETCS OIICHKA «OTIUYHO»,
«YJOBJIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIHLHO.

Kputepun ouenuBanus otBera (Tali.) AOBOAATCA A0 CBEACHHUS OOydYaIOIIMXCS 10 Hadyasa
TeCcTUpoBaHUs. Pe3ynpTar TecTupoBaHusi OOBSBISETCS 00ydarOIIeMycsl HEMOCPEACTBEHHO IOCIE €To
clayu.

«XOpOLLIOY,

Kpurtepuu onenuBanus

IMIxaja o
(% mpaBWJIbHBIX OTBETOB)

Onenka 5 (0OTJIIMYHO)

Orenka 4 (xopor1io)

Onenka 3 (yI0BIETBOPHUTEIIBHO)

Orenka 2 (HEYIOBIETBOPUTEIBHO) Mmenee 50

TecToBble 3a/maHusl, WUCIOJIB3YIONIUECS Il OILICHKM KadecTBa JUCUMIUIMHBI C TOMOIIBIO
nHpopManMoOHHBIX TexHojoruk, mnpuBeacHsl B PIIJ[: «10. HHpopManuoOHHBIE TEXHOJOTHH,
MCTOJIb3yeMbIe TIPH OCYIIECTBICHUN 00pa30BaTeIbHOIO MPOLECcca O AUCIHUILTNHE, BKIIIOYas TIepeueHb
MIpOrpaMMHOTO oOecTieueHusI 1 HHPOPMAIIMOHHBIX CITPaBOYHBIX cucTeM» - My TestX10.2.

4.1.4. KonrponbHas padora

KonTponbhas pabota nmpenycMoTpeHa aist 3a0uHoii popmel o0ydenns. Konrponbnas padota (KP)
SIBIISICTCS TIPOJYKTOM, MOJIy4aeMbIM B PE3yJbTaTe CaAMOCTOSTEIBHOTO TUIAHUPOBAHHS M BBITIOJIHCHHS
yueOHbIX 3amad. KoHTposnpHas paboTa MO3BOJSET ONEHHUTh 3HAHUS M YMEHHS CTYJCHTOB, a TaKKe
YPOBEHBb C(OPMHUPOBAHHOCTH HABBIKOB MPH paboTe C yUeOHOH TUTEpaTypoil U APYriMHU UCTOYHUKAMHU.
TumoBele 3a7aun O BCEM TeMmaM, a TakkKe MHUQPB ¥ 33aJaHUs IS CAMOCTOSITEIBHOTO PEHICHUS
coJiepkaTcs B ydeOHO-MeToAnuecKux pa3padborkax kadeapsl (m. 3 ®OC).

Ne OueHOYHbBIE CpeICTBA Kon u HaumeHnoBanue
TumoBble KOHTPOJBHBIE 3alaHuss W (WIM) WHBIE MaTepUabl, MHIMKATOpa
HEOOXOUMBIE AJIs OIICHKHU 3HAHHM, YMEHH, HABBIKOB U (WJIH) OIBITA KOMIIETEHIINHT
JeSITEJIbHOCTH, XapaKTEPU3YIOIINX c(hOpMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHMS TUCIIUTUIMHBI

1 | Ismxenue MaTepHaNbHOM TOUKH 3a71aHO ypaBHeHHeM X = Bt + Ct?, NJ-1 onk-1.
rae X - mpsMOJUHEHas koopauHata, t - Bpems, B = 3wm/c; C= - Hcnonesyer
0,25m/c?.  TlocTpouth rpadWKH  3aBUCHMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOPJMHATHI, IPOUIEHHOTO MyTH, CKOPOCTU U YCKOPEHHU 3a nepBble | CCTCCTBCHHOHAYYIHBIX
10 cexyHa ABMKEHUS, a TaK)K€ HAUTH 3HAUYECHUE CPETHEH IMyTeBOU AUCHHATIIINH JUIA
CKOPOCTH 3a TOT K€ UHTEPBAJl BPEMEHMU. pCIICHHAA
CTaHJapTHHIX 33724 B
COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO
npodeccHoHaNBHOMI
JeSITeIbHOCTH

OI_ICHKa 00BIBIACTCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC TPOBCPKU KOHTpOJ’ILHOﬁ pa6OTBI.
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Hlkana Kpurepumn oueHuBanus

Orenka 5 Conepxanne KP monnoctero coorBercTByeT 3ananuio. KP comepxut
JOTUYHOE, II0CIEI0BATEIbHOE M3JI0KEHUE MaTepuana C IPaBUIbHBIM
pELICHUEM 33a4.

Onenka 4 Conepxxanne KP momHOCThIO cooTBeTCTBYeT 3amanuto. KP comepkur
JIOTMYHOE, II0CJIEOBAaTEIbHOE H3JI0KECHHE Marepuala C IPaBUIbHBIM
peumieHueM 3anad. VIMeroTcs oJHa-ABE HECYLIECTBEHHBIE OINMOKH B
UCIIOJIb30BAHUY €IMHUI] U3MEHEHUS, B IOCTPOCHHBIX Ipadukax, cxemax u
T.J{

Onenka 3 Conmepxxanne  KP  uyacTM4HO  HE  COOTBETICTBYET — 3a/laHUIO.
[IpocmaTpuBaeTcss  HENMOCHENOBATENbHOCTh U3JI0XKEHHs  Marepuala,
IIPEJCTABICHbI HEI0CTaTOYHO 000CHOBaHHbBIE TEOPETUYECKHE
II0JI0’KEHH I, CIIOIb30BaHHbIE ITPU PEIICHUH 3a1ad. MIMeroTcs ommbku B
UCIOJNb30BAHUU €IMHUIL] M3MEHEHUS, B IOJNYYCHHBIX pE3ylabTaTax, B
IOCTPOEHHBIX IpauKax, CXemax U T.J

Onenka 2 Conmepxxanne  KP  dyacTMuHO  HE  COOTBETICTBYET  3aJaHUIO.
[IpocmaTpuBaeTcs  HENMOCIENOBATENbHOCTh  U3JI0XKEHHs — Marepuana,
IIPEJICTaBICHbI HEI0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
NOJOXKEHHs, MCIOJIb30BAaHHbIE MpU  pelleHuH 3agad. Mmerorcs
CYIIECTBEHHBIC OIIMOKM B WCIIOJIB30BAHUM €IWHUI] W3MEHCHHUS, B
HOJTYYEHHBIX pe3y/IbTaTax, B HIOCTPOEHHBIX rpauKkax, cXeMax U T.J

(oTIMYHO)

(xopor1o)

(YZIOBJIIETBOPUTEIIHHO)

(HEYIOBIETBOPUTENHHO)

4.2. IIpoueaypsl M OLICHOYHbIE CPEACTBA /s IPOBEIEHUS IPOMEKYTOYHOM aTTeCTANU

4.2.1. 3auer
3ader He MPEAYCMOTPEH YUYECOHBIM IJIAHOM

4.2.2. DK3amMeH

DOk3ameH sBhseTcss (OpPMOM  OIEHKM KauecTBa OCBOCHHUS OOYyYalOlIUMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbl MO paszfenaM AucuMIuiuHbl. [lo pesynbratam
9K3aMeHa 00y4YaroIIeMyCsl BBICTABIISETCS OIEHKA «OTIUYHOY, «XOPOIIOY, «YIOBIETBOPUTEIHLHOY HIIN
«HEY/I0BJIETBOPUTEIILHOY.

DK3aMeH M0 [UCUUIUIMHE NPOBOJUTCA B COOTBETCTBUM C pACHHCAHHEM MPOMEKYTOUHOMN
aTTeCTallud, B KOTOPOM YKa3bIBa€TCsS BPEMs €r0 IPOBEICHUs, HOMEP ayJUTOPHUH, MECTO IPOBEICHUS
KOHCYJIbTAllMH. Y TBEPXKACHHOE paclycaHue pa3MellaeTcs Ha MHPOPMAIIMOHHBIX CTEHaX, a TaKKe Ha
ounmansHOM caiite YHUBEpcUTETA.

YpoBeHb TpeOOBaHUN [UIsI MPOMEXKYTOUHOM aTTecTallud OOYyYaroIIMXCS YCTaHABIUBAETCS
paboueii mporpaMMoi TUCIMIUIUHBI U JJOBOJUTCS 10 CBEICHHS O0YyJarONIMXCsl B HaUaje ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, jekropamu. C pa3pelieHus 3apeayrouiero kadenpoi Ha
9K3aMEeHEe MOXKET MPUCYTCTBOBAThH IPENoaaBaTesb Kadeapbl, MPUBJICUCHHBIA Ul MOMOIIX B IIpHEMe
sK3aMeHa. B ciyyae oTCcyTCTBHS BeAyIIEro MpenojaBaress 3K3aMeH MPUHUMAETCs MPEernoaBaTelIeM,
Ha3HAYEHHBIM PacCHOpsKEHUEM 3aBEIYIOLIEro Kadeapoi.

[IpucyTcTBHE Ha dK3aMeHe TMpemnojaBareneid ¢ Apyrux kadeap 0e€3 COOTBETCTBYIOIIETO
PacoOpsDKEHHST PEKTOPA, IPOPEKTOPA IO yUeOHOM, BOCIUTATEIFHOM pab0OTe U MOJIOICIKHOMN TOTUTHKE
WJIM 3aMecTuTeNs nupektopa MHcTutyra o yueOHoit pabore He TOmyCKaeTcsl.

I[J'I}I MMPOBCACHUA DK3aMCHa Be,uyumﬁ npenoaaBaTrCyib HaKaHYHC IMOJIY4YacT B CCKpPCTApHUaTe
AUPEKTOpaTa 3a4CTHO-OK3aMCHAIITMOHHYIO BEIOMOCTb, KOTOpAasA BO3BpAIIA€TCA B CEKpETapHaT IOCIIC
OKOHYaHUA MCPONPUATUA B ICHDb IPOBCACHUA DK3aMCHA UJIU YTPOM CIICAYIOIICTO OHA.
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DK3aMeHbl MPOBOJATCA MO OujieTaM B YCTHOM WM TNHCbMEHHOM BHZE, JHOO0 B BHIE
TECTHUPOBAHUA. JDK3aMEHALIMOHHbIE OMJIETHI COCTABIISAIOTCS 10 YCTAaHOBIECHHON (hOpME B COOTBETCTBUHU
C YTBEpKIEHHBIMH KadeIpoil 3K3aMEHAIIMOHHBIMH BONPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
kadenpoit exeromHo. B Ouiere comepKHUTCA JBa TEOPETHUYECKHUX BOMNpPOCca M OJHA 3a/aya.
DK3aMeHaTOpy MpefOoCTaBIseTCsl MpaBO 3aJaBaTh BOINPOCHI CBEpX Ouiieta, a TaKkKe MOMHMO
TEOPETUYECKUX BOIIPOCOB J1aBaTh Ui DPELICHMs 33J4a4d U IIPUMEPBI, HE BBIXOAALIME 32 PAMKHU
MPOMIEHHOr0 MaTepuaia o u3y4yaeMoi JUCLUIUIMHE.

3HaHI/I5I, YMCHHA W HABBIKU 06yqa}01unxc>1 OIPCACIIAIOTCA OLCHKAMH «OTJIMYHO», «XOPOIIO)»,
«YHAOBJICTBOPUTCIIBHO», «HCYHOBJICTBOPUTCIBHO» W BBICTABJIAIOTCA B 3a4YCTHO-3K3aMCHAILIMOHHYIO
BCAOMOCTbD o6yqalomeroc>1 B AC€Hb 3K3aMcCHa.

HpI/I IMPOBEACHNH YCTHOI'O 9K3aMC€HA B ayAUTOPUH HE JOJPKHO HAXOAUTHCA boiee 6 O6y‘IaIOH_[I/IXC$[
Ha OJHOI'0O INpCrogaBaTCisd.

[Ipu mpoBeneHMM YCTHOTO 3K3aMeHa OOydJaloUIMiics BBHIOMpAaeT SK3aMEHAIMOHHBIA OWIIET B
CITy4aliHOM TIOpSIKE, 3aTeM Ha3bIBaeT (PaMUIIMIO, UMsI, OTIYECTBO U HOMEP SK3aMEHAIMOHHOTO OnjeTa.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT II0JIb30BaTbCs C pa3pellieHHsl HK3aMeHaTopa
IIPOrpaMMOil JMCLUMIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOM JIUTEPaTypoil, IPYrMMH MOCOOUSMU U
TEXHUYECKUMHU CPEICTBAMHU.

BpeMst moAroToBku OTBETa MU Cladye IK3aMEHa B YCTHOH (OpMe JOIDKHO COCTABIIATH HE MEHEe
40 muHYT (TI0 JKETaHNI0 00YYaIOMIErOCsi OTBET MOXKET OBITH JOCPOUHBIM). Bpemst oTBeta — He Gornee 15
MUHYT.

OOyuaromuiics, UCTIBITHIBAIONINI 3aTPYAHEHUS TIPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
OwmsieTy, UMEeT NpPaBO HAa BBEIOOP BTOPOTO OWJIETa C COOTBETCTBYIOIIMM IPOJUICHHEM BPEMECHH Ha
noarotoBky. [Ipu okoHYaTeNbHOM OIEHMBAHUHU OTBETA OLIEHKA CHUXKAeTcs Ha onuH Oamil. Brermaua
TpeThero Oniera He Pa3peracTcs.

Ecnu oby4aromuiicst SBUIICS HA dK3aMEH, U, B3SIB OUJIET, OTKA3aJICs OT MPOXOXKICHUS aTTeCTAllUN
B CBSI3U C  HENOATOTOBIEHHOCTHIO, TO B  BEIOMOCTH €My BBICTAaBISETCA  OIEHKa
«HEYJOBJIETBOPUTEIHHO.

Hapymenue IuCUUIUIMHBI, CIHUCHIBAHUE, MCIIOJIB30BAaHME OOYYarOIIMMUCA Hepa3peleHHbIX
MeYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOMIIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTHX BUAOB JINYHOW KOMMYHUKAIIMOHHONW M KOMIIBIOTEPHON TEXHUKU BO
BpeMs aTTECTAllMOHHBIX HCHBITAHUN 3amperieHo. B cinyyae HapylieHuss 3Toro TpeOOBaHUS
npenojaBaTesib 0053aH YJAIUTh 00y4JaroIerocst U3 ayIMTOPUU U IPOCTaBUTh EMY B BEIOMOCTH OLIEHKY
«HEYIOBJIETBOPUTEIILHO.

BricTaBrieHne o1eHOK, OIY4€HHBIX MPU MOJIBEICHUH PE3YJIHTATOB IPOMEKYTOUHOM aTTECTAllUH,
B 3aU€THO-’K3aMEHAIIMOHHYIO BEIOMOCTb IPOBOJUTCS B MPHUCYTCTBHUM CaMOIo OOy4Yarollerocs.
[IpenonaBaTenn HECYT NEPCOHATBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTh U TOYHOCTh BHECEHMS
3anMcei o pe3yspraTax MPOMEXYTOUYHOM aTTecTali B 3a4€THO-3K3aMEHAI[MOHHYIO BEZJOMOCTb.

HesBka Ha dSK3aMeH OTMEUAaeTCS B 3a4eTHO-PK3aMCHAIIMOHHOM BCAOMOCTH CJIOBAMH <«HEC
SABHIICA».

I[J'ISI o6yqa101u14xc;{, KOTOPBIC HC CMOTJIN CAATh 9K3aMCH B YCTAHOBJICHHBIC CPOKH, yHI/IBepCI/ITeT
YCTaHABJIMBACT MCPUOJ TUKBHUAAIIUN 3aT0JIKCHHOCTH. B sToT nepuoa npernogaBaTcijivi, IpuHUMAaBIINEC
9K3aMCH, NOJDKHBI YCTAHOBUTH HEC MCHCEC 2-x I[Heﬁ, Koraga OHH 6y,[IYT IMPpUHHUMATh 3a10JDKCHHOCTH.
I/IH(bOpMaI_[I/Iﬂ O JIMKBHUJAalIUH 3aJ0JIZKEHHOCTH OTMECYACTCA B OK3aMCHAIITMOHHOM JIUCTEC.

O6y‘I2&OH.[HMCH, IMMOKa3aBIIMM OTJIUYHBIC W XOPOIIMWEC 3HAHUA B TCUCHHUE CEMCECTpa B XOIC
MOCTOAHHOI'O TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU, MOXKCT OBITh MIPpOCTABJICHA 9K3aMCHAllTUOHHAA OLICHKA
AOCPOYHO, T.C. 0e3 cJadyu 3K3aMcCHa. OHeHKa BBICTABJISICTCS B SKSaMeHaHI/IOHHI)IfI JIMCT WK B 3a4€THO-
9K3aMCHAlIMOHHYIO BEIOMOCTD.

I/IHBaJ'II/II[LI " Jinga ¢ OIrpaHUYCHHBIMU BO3MOXHOCTAMU 310POBbA MOTYT CAdBATh 3K3aMCHLI B
MEKCECCUOHHBIN nepruoa B CPOKHU, YCTAHOBJICHHBIC HHANBUAYAJIbHBIM y‘Ie6HBIM IIJIAHOM. I/IHBaJ'H/I)II)I u
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JUIAa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI, UMEIOLINE HApYIICHUS OMOPHO-IBUTaTEIILHOTO
anmapara, JONYCKAaloTCsl Ha AaTTECTAllMOHHbIE UCHBITAaHUS B CONPOBOXIACHUU aACCUCTEHTOB-
COIIPOBOXIAIOIINX.

[Tpouenypa mnpoBeneHUs IPOMEKYTOUHOM aTTecTalMM JUIsi OCOOBIX CIIy4aeB H3JI0)KEHAa B
«[TonoxeHnu 0 TEKyIeM KOHTPOJE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTanuu 00ydaromuxcs 1o

OIIOII 6akanaBpuara, cnequanurera u Maructpatyps» ®I'bOY BO IOxHo-Ypansckuii [AY.

onucaHusi JBWKeHUU. KuHemaTnyeckoe ypaBHEHHE IBMIKEHUS U
onpeensieMble 10 HeMY KHHEMaTHYECKUE XapaKTEPUCTUKHU.

3. BektopHblii cnocod onucaHus ~ JABM)KEHUH.  BekTopbl
MepeMENIeHUsl, CKOPOCTH, YCKOPEHHUs. YTJIOBBIE XapaKTEPUCTUKHU
JBUKEHUS 110 OKPYKHOCTH.

4. D11eMeHTHI eI TUBUCTCKON MexaHuKH. [locTynaTel cienuanbHOR
Teopun OoTHOcUTENIbHOCTH. [IpeoOpazoBanus Jlopenna. Crnoxenwue
ckopocTtei. OTHOCUTEIBHOCTh JJIMHBI OTPE3KOB W JUIMTEIbHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JluHamMuKa MaTepuaIbHON TOYKHM U MOCTYNATEIbHOIO JBUKEHUS
TBEépHoro tena. [lpuHuun otHocuTenbHOCTU. 3akoHbl HbroToHA.
Bunger cui.

6. JIlunamuka BpamaTeabHOTO ABMXKEHUA. MOMEHT cuiibl. MOMEHT
MHEpUUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. VHepumanbHble W HEWHEPIUAIbHBIE CHUCTEMBI OTCYETA. CHIIBI
WHEPLUHU MIPU PA3IUYHBIX BUJAX JBUKEHUS.

8. Pabora, momHOCT, U »3Heprus. MexaHuueckas paboTa Hu
MOIIHOCTh TpPU MOCTYNATEIbHOM U BpallaTeIbHOM JBUKEHUSX.
Kunernueckast sHEeprust 1 TeopemMa 0 KHHETUYECKON YHEPTUN.

9. KoHcepBaTuBHbBIE CHJIBI M NOTEHIMaNbHas 3Heprus. [Ipumeps
MOTEHITMATBHBIX TTOJICH. 3aKOH COXpaHEHUsI YHEPTUU B MEXAHUKE.
10. Mexannyeckue konebanus. KuHemMaTHka TapMOHHYECKHX
konebanuit. CioxxeHue kojiebaHui. AKYCTHUECKHE PE30HATOPHI.

11. Junamuka rapMoHHuYeckux kojebanuit. uddepenunanpHoe
ypaBHEHHE KoJjieOaHUi. 3aTyXallIie U BBIHYXJICHHBIC KOJCOaHUsI.
Mexanunyeckuii pe3oHaHC. MasTHUKH.

12. Mexanudeckue BOJHBL. BonHOBOe ypaBHeHHE. Buabsl BOJH.
WNntepdepennius, maudpakuuss U JUCHepcHsi BOJH. BomHB u
uHpopManus.

13. OcHOBHBIC TOJIOKCHHSI MOJICKYISIPHO-KHHETHYECKOW TEOPHH.
WNneanbubiii ra3z. OcHoBHOe ypaBHeHue MKT wu ypaBHeHue
COCTOSIHUS HJI€aIbHOTO rasa.

14. ArperatHble cOCTOsSIHUS U (ha30BbIe TIEPeX0/ibl. PeabHbIe Ta3bl.
Cxamxenne Ta3zoB. OcoOCHHOCTH XHAKOTO cocTosiHusA. CTpoeHue
KpucTaioB. JleQeKThl KPUCTAIUTMUECKOTO cTpoeHus. [IpoyHOCTh 1
TJIACTUYHOCTb.

Ne O11eHOYHbIE CPEJICTBA Kox u HaumenoBsanue
1 TunoBbie KOHTPOJIbHBIC 3a1aHUSI U (UM ) UHBIE MaTEPUAIIbI, WHJIUKaTopa
HEOOXOUMBIC JIJISl OIICHKW 3HAHWH, YMEHUM, HABBIKOB U (HJIH) KOMIICTCHITUN
OTIBITA JICATEITHPHOCTH, XapaKTEPU3YIOMIIX CHOPMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI
1 1 kype WI-1 onk-1.
1. Ponp ¢u3uku B pa3BUTUH TEXHUKA W arpolpOMBINUICHHOTO | Mcmoib3yeT OCHOBHBIC
MIPOU3BO/ICTBA. 3aKOHBI
2. Kunemarnka martepuanibHOH TOYKUA. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX

JUCHUIIJINH 151
pEILICHHS CTAaHIAPTHBIX
3a1a4 B COOTBETCTBUU
C HaIIPaBJICHHOCTHIO
npoQeCcCUOHAIBHON
JESTEIbHOCTH
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15. SBnenuss mnepenoca. Juddysus, TEIONPOBOIHOCTH H
BHyTpeHHee TpeHue. MoekynsapHO-KUHETHYECKast TeOpUs SIBICHUN
IepeHoca.

16. OCHOBBI TEpPMOJMHAMUKH. BHYTpeHHsIsI SHEprusi W IEpBOE
Hayajio TepMOAMHaMUKH. PaboTa ¥ TEIUIOEMKOCTh Ta3za IpH
Pa3IMYHBIX MpOIEccax.

17. Bropoii 3akoH TepMOAMHAMUKHU. TeIJIOBbIE JBUTATEIH U
xonogunabHble  MammHbl.  KIIJI  TemmoBelX  gBurareined u
CTATUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMOauHaMUKu. [lonstie

SHTponuHu.  TpeTtudt  3aKOH  TEPMOJMHAMUKH.  DIJIEMEHTHI
OMOIHEPIeTHKHU.
18.  Dnexkrpuueckuid  3apsn.  B3aumopeiictBue  3apsiaos.

OnekrpocraTuyeckoe 1mosne. Bekrop HanpskéHHocTth. Pacuér
aneKkTpocTaTuyeckux moisied. [loTeHnuan 3JeKTpoCcTaTH4ECKOIro
nojsi. Pabota 1o mepeMenieHuIo 3apsfoB B 3JIEKTPOCTATHUYECKOM
nosie. IloreHnman u rpajveHT NoTEeHLUaNa. DKBUIIOTEHLIUAIbHBIC
IIOBEPXHOCTH.
19. BemectBo B 3ekTpuueckoM mnose. [lonspHble u HenossspHbIe
Mouiekynbl. Ilomspuzanums nuanekTpukoB. BekTop cmeleHus.
[IpoBOAHMKM B 3JEKTPOCTATHUECKOM MOJE. DIEKTPOEMKOCTH
poBoAHUKOB. KoHeHcaTopsl.
20.  TloctosHHBI  3aekTpuueckuid  ToK.  3akoH  Owma.
Onexrponasuxkymas cwia. IlpaBwia Kupxrodpa u  pacuérsl
3JIEKTPUYECKUX LIETEN.
21. Kilaccuueckas Teopusi 3JIEKTPONPOBONHOCTH. BrIBOJ 3akoHa
Owma. [Ipupoaa cBepXIpoBOJIUMOCTH.
22. Hocurtenu TOKa B pa3IM4HbIX IPOBOJHUKAX. DJIEMEHTHI TEOPUU
anexkTponpoBoaHocTH. llomynpoBognuku. [lonynpoBoaHHKOBBIE
npubopsl. DieMEeHThl (PU3MUECKONW 3IeKTpOHUKH. KOHTaKkTHbIE
SIBJICHUSI B METaJlJIaX U MOJYIPOBOJHUKAX.

2 Kypc
23. MaruautHoe moJsie. B3aumojeicTBHE 3JIEKTPUUYECKUX TOKOB.
Pacuérsl maranTHBIX noneil. 3akoH buo-Casapa-Jlannaca.
24. MarauTHele  cBoMcTBa  BemiecTBa. Jlma-, mapa- U
¢deppomarneTuku.  Jlomensl.  DeppUTbl.  DIEKTPOMAarHUTHBIE
cernapaTopbl B arpOMHKEHEPUH.
24. ]JleiicTBME MAarHUTHOIO TIOJS Ha DJIEKTPUYECKMM TOK U
JOBUKYIIMECs 3apsokeHHble dacTuipl. Cuina Ammepa U cuia
Jlopenma. Dddext Xomna. DIEKTPOABUTATEITH.
25. DnexTpoMarHuTHas WHAyKHMs. 3akoH dapaznes U mpaBuiio
Jlenua. Mexann3Mm Bo3HUKHOBeHUs DJIC nHIyKIUN.
26. T'enepatopel rapmonuyeckoir 3IJIC u TpaHcPopMaTOPHI.
WHAYyKTUBHOCTH IPOBOJIHUKOB. DHEPIUs MarHUTHOTO TOJIS.
27. IlepemeHHBIN 3JIEKTpUYECKUN TOK. Llenn mepeMeHHOro Toka.
3axon Oma s neneit nepeMeHHoro Toka. [lonHoe conporuBiieHne
MepeMEHHOMY TOKYy. BektopHas nuarpamma. Pe3oHaHc B memsix
IIEPEMEHHOT'0 TOKA.
28. DnextpomarautHoe nojie. O6o06menne 3akoHa Papanes. 3aKoH
noJIHOro Toka. Tok cMenieHus. OJNEKTPOMAarHUTHHIE BOJIHBI.
VYpaBHenus Makcsemia. Cucrema ypaBHeHul MakcBemna B
middepeHManbHOl 1 uHTErpanbHOM (opmax. Bekrop Ymosa-
[ToiinTrHTa. J[aBieHue ceera.
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29. I'apmonunueckuii ocusTop. CBOOOJHBIE 3IIEKTPOMAarHUTHbIE
KoseOaHus. 3aTyxalolue U BoIHYKICHHbIE KosiebaHus. Pezonanc.
16. TI'enepanus, nepemaya U HPUEM AJIEKTPOMArHUTHBIX BOJIH.
OTKpBITBIA ~ KOJIeOaTeNbHBIM  KOHTYp.  IlpuHnum — paboThI
paguorniepelaTyuka M paguonpuéMHuKa.  Monaynsuuds U
JNETEeKTUPOBAHUE DJEKTPOMArHUTHBIX BOJIH. Paauonokauus u
TEJIEBUJICHUE.

30. Ikama »NEKTPOMArHUTHBIX BOJH. Pa3nuuHble auanazoHbI
9acTOT 3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTU U
TEXHUUYECKUE CPEJCTBA UX MOTyUEHUSI.

31. Hcnonp3oBaHUE BHUAMMBIX, YIbTPA(QHOIETOBBIX U IPYTUX
M3JIy4YeHUH B pacTEHHUEBOJICTBE M >KMBOTHOBOJICTBE.18. DeMeHThI
reoMerpuyeckoil onTukd. OCHOBBI T'€OMETPHUYECKOW OITHKH.
@opmynel Openens. [lpuHmmn oOpaTUMOCTH CBETOBBIX Jy4ei.
[TpuGophI reoMeTPUIECKOM ONTHUKH.

32.doromeTpus.

33. DnemeHThl BOJHOBOM onTUKU. [Ipuniun ['tolirenca.

34. Unrtepdepenmus cBera. KOrepeHTHOCTh M ONTHYECKUH XOJ
ny4dedl. YcinoBus MakcuMymMa U MuUHUMyMa. WHTepdepomeTpsl.
DnemMeHTHI rosiorpauu.

35.  Jludpakmus  cBera.  Ilpunnun  [roirenca-®dpenens.
Hudpakmuonnas  pemérka.  Cnekrporpadus.  Audpaxmms
PEHTTEHOBCKHUX JTy4YeH.

36. BzaumopeiictBue nsnyueHus ¢ BemectsoM. [lonspuszanus ceera
IIPH OTPAKEHUU U MIPEIIOMIICHHUU.

37. ABoitHoe myuenpenomieHue. ONTUYECKH aKTUBHBIC BEIIECTBA.
Caxapumetpsl. MckyccTBeHHas aHU30TPONHUS U €€ UCIIOIB30BaHUE.
HopmanbHas 1 aHomMalibHas JUCIEPCUs.

38. TemoBoe wuznydeHue. AOCOMIOTHO dYEpPHOE Teno. 3aKOHBI
Kupxrogpa, Credana-bompimana u Buna. ®opmyna Ilnanka.
OnTrueckasi IMPOMETPHUSL.

39. ®ororddekr. BHemHuN, BHYTPEHHUH M  BEHTUJIbHBIN
botorddexr. YpaBHeHue DUHIITEeHA. [Tpumenenue
(hOTO27IEMEHTOB. Dddekt KowmmroHna. JlroMHHECTIEHTHOE
n3iydyeHue. buomoMuHecneHus.

40. ®orobuonornueckue nporeccol. Porocunres. TepmoauHamuka
U MexaHu3M (oTocuHTe3a. buosnepreruka.

41. DnemeHTbl KBaHTOBOW MexaHMKH. KopmyckynsipHO-BOJHOBOMH
yanu3M. Hudpaxius AJIEKTPOHOB. CooTtHomeHus
HeonpenenéHnocreil. Ypasuenue peaunrepa.

42. Atom Bogopoda. DHepreTudeckue ypoBHU aToma. [loTeHuman
Bo30OyxkaeHus: u uoHuzanuu. lloctynatel bopa. Wsnyuenue u
NOTJIOIIEHUe SHEpruU. Boiopo10mo100HbIe HOHBI.

43. CrpykTypa CIOXHBIX aTOMOB. OHEPreTUYECKHUE YPOBHU B
cinoxHbX aromax. [Ipunmun Ilaymu. Onrtuyeckue CHEKTpbl U
CHEKTPbl PEHTTeHOBCKOro u3nyueHus. [lepuoauueckas cuctema
anemenToB J[.M.Menaeneena.

44, duszuka MoJIeKyJl. DHEPreTHUeCKUue YpOBHH MoJieKy. OOMeHHOe
B3auMojieiicTBue. Mounekynsipable cHekTpbl. IlpuHiun paGoTsl
KBaHTOBBIX T€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
45. Tlomumepsl u xuakue Kpucrawibl. OCHOBHBIE  BUABI
KOJUIEKTUBHM3AIMK  MoJieKysl. CTpoeHHe TMOJIMMEpOB U HX
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¢usnveckue cBoiicTBa. TuIbl KHUIKUX KpUCTawioB. Jucruiem Ha
KHUJKUX KpUCTAIIIax.

46.51BneHue paarMoOaKTUBHOCTU. Buabl pagnOaKTUBHOIO pacraja.
3akoH paauoakTUBHOrO pacmnana. CtaOWiIbHBIE M PagOAKTHBHbBIC
n3otonbl. COBpeMEHHBIE METOJbl PAIMOXUMHH M PaIHOOHOIIOTHH.
[IpoGieMbl paAHOIKOIOTHH.

47. CoctaB atoMHOTO sifipa. M30Tonbl. MexaHnyeckuii 1 MarHUTHBIN
MOMEHTHI sijiep. SIepHble CUJIbl U SHEPrusl CBS3U sapa. SnepHbiit
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHUE.

48. Snepuble peakuuu. MexaHusMm sjepHbIX peakuuid. llemHas
peakuus Jnenenust sgep. Mcmonb3oBaHME AaTOMHOM JHEPIHH.
[Tpobnema ympasinsiemoii TepMosiiepHo peakiun. DHeprus ConHia
1 3BE31. SlnepHast SKOIOTHsl.

49. DOnementapHble dacTHIbl. Kiaccudukanus 31eMeHTapHBIX
yacTull. B3anmornpeBpaiaeMocTs 3JIeMEHTapHbIX YacTull. MeTozbl
YCKOPEHHSI 4acTHll. AHTUYACTHUIIBI U aHTHUBEIIECTBO. BeriecTBo B
9KCTPEMAIIbHBIX YCIOBHSIX.

50. CoBpemeHHas (pu3uka W arpowHXKeHepus. BemiectBo u more.
OOBeKTHI U MPOoIIeCChl. DBOIIOLMOHHBIE MPOIIECCHl MpeoOpa3oBaHus
MaTepuu. BeliecTBeHHbIE, SJHEPreTUUYECKHE, AIEKTPOMarHuTHbIE U
nHpopManMoHHbIe TpeoOpa3oBaHus OMO0OBEKTOB. PazBuTHe
arpopu3ukn, OWOMEXaHWKH, OWODU3MKH,  OMOIHEPreTUKH,
6uronH(pOopMaTUKH, OMOTEXHOJIOTHH U arPOMHKEHEPUU.

[Ikana u KpUTEpUHN OLICHUBAHUS OTBETA 00YYAIOLIETOCS IPECTABICHBI B TAOIHUIIE

I kana Kputepun onenuBanus
BCECTOPOHHEE, CHCTEMAaTH4YecKoe M IIIyOOKOe 3HaHHWE MPOrpaMMHOIO
Onenka 5 MaTepuana, YCBOCHHE OCHOBHOM M JIOIIOJIHUTEIBHOM JIMTEPATYpHI,
(0TIM4HO) PEKOMEH/I0BAaHHOM IPOrpaMMON JUCLMIUIMHBI, NPaBHWIBHOE peEIIeHUe
3aJlauM.
IIOJIHOE 3HAaHWE MPOrPpaMMHOIO MaTepuala, YCBOCHHME OCHOBHOMU
Orenka 4 JIUTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJIn4ne
(xopo110) MaJIO3HAUUTENbHBIX OIIMOOK B PpEIICHUH 3a/a4yM, WM HEJOCTaTOYHO
MIO0JIHOE PaCKPBITUE COJIEpkKaHHE BOIIPOCa.
Ouerika 3 3HaHUE OCHOBHOT'O MPOrPaMMHOI0 MaTepHaja B MHHMMAaIbHOM OObeMe,
MOTPEIIHOCTH HEMPUHIUIHAIBHOTO XapaKkTepa B OTBETE HAa K3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
pELIECHUN 3aJauH.
Onenka 2 npoOesnbl B 3HAHMAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepualia,
(Hey1OBJIETBOPUTEIHHO) | MPUHIMITHAIBbHBIE OITMOKH IPU OTBETE HA BOIIPOCH! M B PEILICHUH 331auu.
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JIMCT PETUCTPAIIMA U3SMEHEHHU

Howmepa auctos OcHoBaHue 11d
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHbIX HOBBIX aHHYJIMPOBAaHHBIX H3MCHEHUI TOATHCH M3MCHCHHA




