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3.1.  Pacnpenenenue o6beMa TUCIHUIINHBI 110 BHIaM Y4eOHOH paboThI
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CTpyKTypa U coiep:KaHue AUCIUILTAHBI

4.1. CopnepxaHue TUCIUILTAHBI
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4.3. Copepxanue 1a00paTOPHBIX 3aHATHHA

4.4. CopaepxaHue NPAKTUYECKUX 3aHATHN

4.5. Bunel u coaepkaHue caMOCTOSTEIHFHON paboThl 00yJarOITUXCS
Y4eOHO-MeToInYecKoe 00ecreueHue caMOCTOSITEIbHON paboThl 00yJatoIUXCs
M0 TUCIUIUINHE

@DOH/ OIICHOUHBIX CPEJICTB s IPOBEJCHUS TPOMEKYTOUHON aTTeCTalluN
00y4aromuxcs Mo AUCHUIIIIMHE

OcHOBHas U JIONOHUTENbHASA yuyeOHas TuTepaTypa, Heo0XoauMasi Iisl OCBOSHUS
JUCIUTIIAHBI

Pecypchbl nHpOpMaIIIOHHO-TEIEKOMMYHUKAIMOHHOU ceT « HTepHeT»,
HE0OXOIUMBIE 1JI1 OCBOCHUS JUCIUILINHBI

Metoanueckue ykazaHus JUIst 00y4aroIUXCsl 10 OCBOCHHUIO AUCITUTUINHBI
WNupopmalinoHHbIE TEXHOJIOTUH, UCTIOIb3yEeMbIE TIPU OCYIIECTBICHUU
00pa3oBaTeNLHOTO MpoIiecca MO AUCIUILINHE, BKIIOYast IepEeYeHb
MPOrpaMMHOT0 oOecrieueHus: 1 HHPOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM
MarepuanbHoO-TeXHHUECKas 0a3a, HeOOXOqUMast IJIsl OCYIIECTBICHHS
00pa30BaTeNbHOTO Mpoliecca Mo JUCIUIUINHE

[punoxenne. PoH OLIEHOYHBIX CPEICTB JUIA TEKYIIIETO KOHTPOIIS
yCIIEBAa€MOCTH U MPOBEACHUS TPOMEXKYTOUHOM aTTecTali 00yJaronuxcs
JIuct perucrpanuu U3MEHEHUM
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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yiabTaTamu ocBoenuss OIIOII

1.1. Hean u 3apau AUCHUTLIMHBI

Hean AucUNIMHBI

Bbakanasp no HanpasneHuto noarotoBku 13.03.02 DnekTposHepreTUKa U AIEKTPOTEXHUKA JOJIKEH
OBITh IOATOTOBJEH K pEIIEHHIO 3a4ad MpO(EeCCHOHAIBHOW MAEATENbHOCTH CIEAYIOIIMX THIIOB:
TEXHOJIOTMYECKUH, IKCIIITyaTallUOHHBIN, IIPOCKTHBIN.

Heab aucuMIIMHBI — CQOPMHUPOBATH y CTYAEHTOB CUCTEMY (QYyHIAMEHTAIbHBIX 3HaHU,
HEOOXOAUMBIX JUIsl MOCIEeNYIONEeH MOArOTOBKH OakanaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY pEIICHUIO
INPAKTUYECKUX 3a/ad  CEeJIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TaKXKe CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JIMUYHOCTH.

3aga4yu AUCHMILINHBI:

— U3y4YUTh OCHOBHBIC (PU3MYECKHE SIBICHUS, OBIAACTh (PYHIAAMEHTAJIbHBIMU TMOHATHIMH,
3aKOHAMU U TEOPUSIMH KIACCHYECKON M COBPEMEHHOU (DH3UKH;

— cpopMHPOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PH3HMUECKOTO MBIIIUICHUS;
O3HAKOMUTbBCS C HAYYHOI anmaparypoil 1 MeToaaMu (pU3HMUecKoro UcciaeJ0BaHus, IPUOOPECTH HABBIKU
MPOBEAICHUS PU3NIECKOTO HIKCIEPUMEHTA;

— HAY4YMThCS BBIIENATH (PU3MUECKOe CcoJepkKaHMe B MNPUKIAJHBIX 3ajadax Oyaymien

ACATCIIBHOCTH,

— OBJIAZICTh MECTOAaMU PCUHICHUSA WHXXCHECPHBIX 3a1a4.

1.2. KoMneTeHUMM U MHANKATOPbI UX JT0CTHKEHUI

OIIK-2. Cnnoco6eH MpUMEHATh COOTBETCTBYIOINM (PHU3HKO-MaTEMaTHISCKUI armapar, METO bl aHAJIA3a

H MOACINPOBAHUA,

po¢eCCUOHANTBHBIX 3a]1a4

TCOPCTUYCCKOTO H© OKCICPUMCHTAJIBHOI'0 HCCICAOBAHUA TIPpHU PCIICHHUU

Kon u HaumeHoBaHue ®dopmupyemsie 3YH
HHIUKATOpa 3HaHUA YMCHU HaBBIKU
JOCTHIXKCHUA
KOMIICTCHIINU
NJ1-2.5.0I1K-2 OO6yuarommiicst momkeH | O0yuaromuiicst goikeH | OOydJaromuiics T0JDKeH
JemoHCTpUpYyeT 3HATh: dusznyeckue | yMeTh:  HMCIOJb30BaTh | BIAJICTh: HABBIKAMHU:
MMOHUMaHHUe SBICHUST WM 3aKOHBI | (U3WUYECKHE SBICHHUS W | UCIIOJb30BaHUS
buznuecKux MEXaHUKH, 3aKOHBI MEXaHUKH, | U3NIECKUX SBICHUN U
SIBJICHUH 1 TEPMOJIMHAMUKH, TEPMOJIMHAMUKH, 3aKOHOB MEXaHUKH,
MPUMEHSIET 3aKOHBI | SJIEKTPUYECTBA U | DJIIGKTpUYECTBA U | TepPMOJAMHAMUKH,
MEXaHUKH, MarHeTusma MarHeTu3Ma P | DICKTPUIECTBA u
tepmonuHamuky, | — (b1.0.12-3.1) peueHun MarHeTu3Ma pu
AJICKTPUYECTBA U po¢eCCHOHATBHBIX petieHuun
MarLerusma 3agad - (b1.0.12-Y.1) npodeCCHOHATBLHBIX
3ama4
(b1.0.12-H.1)
NJ1-2.6.0I1K-2 OO6yuarommiicst momkeH | O0yuaromuiicst goikeH | OOydaromuiics M0JDKeH
JemoHCcTpUpyeT 3HATh: JJEMEHTApPHBIX | YMETh:  HCIIOIH30BATh | BIAJIETh: HABBIKAMH:
3HaHUE OCHOBBI ONTHKH, | DJIEMEHTAPHBIE OCHOBBI | HCIIOJIb30BaHUS
AIIEMEHTAPHBIX KBAaHTOBOW MCXaHHMKHU W | ONTHKH, KBAaHTOBOM | DJIEMEHTApHBIX  OCHOB
OCHOB OIITHKH, aTOMHOU (pU3UKH MEXaHUKH M aTOMHOM | ONTHKH, KBAaHTOBOM
KBaHTOBOM - (b1.0.12-3.2) (GU3MKKM TpU PELICHUU | MEXaHUKH M aTOMHOM
GU3MKH TIpU  pelieHUHU




MEXaHUKU
aTOMHOU (pU3UKU

poeCCHOHATBHBIX poeCCHOHATBHBIX
3amgad - (61.0.12-Y.2) 3ama4y
(51.0.12-H.2)

2. Mecto nucuumianHbl B cTpykrype OITOIT

Jucnumimna «®Pu3nkay OTHOCUTCS K 00s3aTeIbHON YacTy MPOrpaMMbl OakaiaBpHara.

3. O0bEéM TUCHUIIINHBI

O6bvem nucturuinabl coctabisieT 10 3auernpix enunuil (3ET), 360 akagemudecknx yacos (nanee

yacoB). {ucniunnuna nzyqaercs B 1, 2 cemecTtpax.

U BH/bI y4eOHOM padoThI

3.1. Pacnipenesnienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHO padoThI

Bun yueGHOM paboThI KonnuecTBo yacos
KonTakTHasi padora (Bcero) 26
B ToMm uncine:
Jlexrum (JI) 14
[Tpaktrueckue 3ansatus (113) 4
Jlaboparopusie 3ansTus (JI3) 8
CamocTosiTe1bHasi padota o0yuawmmxces (CP) 316
KoHTpoub 18
Hroro 360
3.2. PacnipenesieHne y4eOHOro BpeMeHH 10 pa3jiejiaM U TeMaM
B TOM YHUCJIC
KOHTaKTHas paboTa
Ne 5
TCNII:I HaumenoBanue paszjena u TeMbl Bcero CP 2.
4acoB JI JI3 113 %
4
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKYJISIpHAst
1 ¢busuka u TEPMO/IMHAMHUKA. 119 6 5 5 102 X
DJIEMEHTHI CTATUCTHUECKOM
bu3uKn
9 DNEKTPUUECTBO U
' maraetusMm. Konebanus u 112 4 4 2 102 X
BOJIHBI




Onruka. KBanroBas ¢usuka.
®duznka aToma. DJIEMEHTbI
(hbU3UKH TBEPJOTO TEA.
SnepHas ¢pusuka.
®du3znyeckas KapTuHa MHUpPA.

118 4 2 - 112 X

KonTtpons 18 18

Hroro 360 14 8 4 316 18

4. CTpyKTYypa M coepKaHue TUCHUILINHBI
4.1 Conepxxanue QM CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKyasipHasi pU3MKa M TEPMOIHMHAMHUKA

BBenenue

[Tpenmer ¢usuku. Merton no3HaHusi B pu3mMke. DKCIEPUMEHTHI M TeOpuu. Poib mMareMaTHKH.
Odusnueckue 3akoHbl. [lonstue dakra B dusuke. Monenu. IIpsmpie u oOpaTHble 3amaun (PUBHKH.
PazmepHocTH (pU3NYECKUX BETUYMH.

Kunemarnka

JIBmxkeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpanctBo u Bpemsa. CrocoOsl
OIMCAaHMsI COCTOSIHUA TeJla U cucTeMbl Tel. CHcTeMBbl OTcueTa U KoopauHat. Posib n nmpuHIMIEL BeIOOpa
cucreM koopauHar. CremeHH cBOOOJbI, WHBApUAHTHBIE CBOWCTBA 4YHCIA CTEMEHEH CBOOOIBI.
TpexmepHOE U MHOTOMEPHOE ITPOCTPAHCTBA. MarepualibHas TOYKa U PaCpOCTPAHEHUE ITOW MOJIENH
Ha MHOTOMEpHBIN ciy4ail. TpaekTopus 1 MUpOBasi JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHUE KaK
nponsBoaHble. [locTynarenbHOE U BpalaTenbHOE IBUKEHUS KAK OCHOBHBIEC BUIbI IBUJKEHUMN. Y TJIOBBIE
CKOpPOCTb M YCKOPEHHUE, HOPMAJIBHOE U TaHINE€HIUAIbHOE YCKOpeHHsA. CKOpOoCTb M YCKOPEHHE B
MHOTOMEPHOM IIPOCTpaHCTBE. MHepuuanpHble CUCTEMBI M PAaBHONPABHOCTH MOKOSI U PABHOMEPHOIO
npsiMoJIMHEHOTO nBMKeHUs. [locTynar o MOCTOSHCTBE CKOPOCTH cBeTa B BakyyMme. IIpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI NPU OOJIBIIUX CKOPOCTSX OTHOCUTENBHBIX JBM)KEHUI MHEPLUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPEIATHBUCTCKOE CIIOXKEHUE CKOpocTed. MHTepBanm Mexay
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JIlnnamuka

Cuna u macca, cynepno3uius cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS! JBUKECHUS,
pOJib Ha4daJbHBIX YCJIOBUM, NPUHLMII JeTepMHUHU3MA. [IpuMmepbl pelieHuss ypaBHEHHUH JIBUYKEHUS.
JIBUM>KEHHE TeNl B II0JIE€ CHJI TATOTCHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKAax. J[MHaMuKa clensmux
cucreM. Mnyibc, 3aKOH COXpaHEHUs UMITYJIbCa I MEXaHUYECKOM CUCTEMBI, TPETUH 3aKOH HbroTOHA.
B3aunmopeiicteue Tenm depes mose. OOmas ¢GoOpMyIMpOBKAa 3aKOHA COXpaHEHUsS HMITYJIbCa.
Kunernueckas sHeprust MaTepualibHOM TOUYKH, CBS3b €€ ¢ KOMIIOHEHTaMH BeKTOpa umMityiisca. Pabora
NOTeHIManbHas 3Heprus. PaboTa mepemenieHus MarepuUanbHON TOYKM MO KPHUBOJIMHEHHOMY IyTH.
[loTeHuManpHbBlEe CHIIBI, BBEIEHUE MOHATHA NOTEHLUANa JUId  B3aUMOJCHCTBYIOIIUX  TEJ.
[TorennuaneHast GyHKIMS, TOTEHIMAIbHAS NOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIbI M NMOTEHIUAILHON
¢ynkuuu. [loTeHuumanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecus. HeBO3MOXXHOCTh paBHOBECHUS
CUCTEMBl B3aMMOJACHUCTBYIOIIMX CTaTUYECKMX TOYEYHBIX DJJICKTPUYECKHUX 3apsnoB. lIpuHnmn
IUTOTHEWIIeH YIMaKOBKU U OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpuctayuioB. KondopmarmoHHsii
aHaJIn3 MOJIEKYJI. MoMeHT cuibl. /IlnHaMKKa BpalleHus TOYKU U TeJIa BOKPYT IIOCTOSIHHOM OCH, IOHATHE
O MOMEHTE MHEpPLUU MaTepUaIbHOW TOUKH M Teja. YPaBHEHHUE JBMIKEHHUS BpAILAIOLIErocs BOKPYT
HENOJBIKHOM OCH Tena. MOMEHT MMITyJIbCa, CBSI3b €r0 KOMIIOHEHT ¢ KHHETHYECKOW JHEpPrueu
BpaleHus. VM3MeHeHne MOMEHTa MHEPLMH Tela MpH MEPEeHOCe OCH BpauleHHs. [J1aBHbIE MOMEHTHI
WHEPLMH U yCTOMYNBOCTD BPALEHUS TeJl. 3aKOH COXPAHEHUSI MOMEHTA UMITYJIbCA TEJIa U CUCTEMBI TEIl.
Oco6eHHOCTH KOHCTPYKIIMHU BepTOIeTOB. [ Mpockonbl 1 ux npuMeHeHue. LleHTp mMacc u ypaBHEHHE ero
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NBUKEHUs. Pa3jenieHne MOCTyNmaTeNnbHBIX M BpallaTelIbHBIX ABMXKEHHH TBepnaoro tena. Ilapa cui.
Cucrema ypaBHEHUN I ABUKEHUS TBEPJIOIO TEJIA U €r0 KHHETUYECKAs SHEPTHUsl. 3aKOH COXPAHECHUS
SHEPTUHU U €T0 CBSI3b C PABHOMEPHOCTHIO TEUCHHS BpeMEHHU. J[BUKEHUE CUCTEM CO MHOTUMU CTEEHSIMU
cBoOob1. dynkmus Jlarpanka u ypaBHeHnus Jlarpanka. [IpuHIIMIT HaUMEHBIIIETO TEHCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTeE

[Ipunnun oTHOcUTENbHOCTH B (u3uke. PenstuBucrckuit ummynbc. [IpeoOpa3oBanue sHEpruu-
uMIrynbca. Macca U ee CBA3b € dHEpruer Mmokos. Macca ClI0XKHOU CUCTEMBI U €€ CBS3b C DHEprueu
B3auMoOJIecTBUsA 4acTel. HeammutuBHOoCcTh Macchl. Jlepext maccel m sHepreruka. KuHeTmueckas
JHEPIHUs B PEIATUBUCTCKOM MEXAaHUKE. Y paBHEHUE JBUKECHUS MATEPUATIbHON TOYKU B PEIIATUBUCTCKON
MEXaHMUKe. /[BrkKeHne MaTepuaibHOM TOYKHU MO IEMCTBUEM MOCTOSIHHOM Cuiibl. CKOPOCTh CBETa KaK
IpeAeiIbHAsT CKOPOCThb. YacTUlbl C HYJIEBOM MaccOW NOKOs. IIpMHIUIT SKBUBAJIEHTHOCTU U TEOPUS
MIPOMCXOXKACHUS CUJI BCEMUPHOTO TATOTEHUS.

Kone0anus u BoJIHBI

Konebanuss kak dacTHBIA Ciydail NIBWOKCHHS, YCJIOBHUS TOSBICHUS KojeOaHWi. YpaBHEHHE
JBUKCHHSI IPYKUHHOTO MasiTHUKA U ero penieHue. ['apMornueckoe koaebanne U ero XapakTepUCTHKH.
VYpaBHeHHe OBUKEHUS (PU3NYECKOT0 MAasATHUKA U €ro peuieHre, MaTeMaTH4YeCKU MasTHUK. DHEPrus
rapMOHUYECKUX KoJieOaHuil. BbIHyXIeHHBbIE KoieOaHusi W SBJICHHWE pe30oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokoseOanus.  [lpumepbl  MpoOsSBIEHUS  PE30HAHCHBIX U
aBTOKOJICOATETTPHBIX SIBJICHUN B KMBBIX OpPraHU3Max M TeXHHKe. Pe3oHaHCHas mepenada SHEPTUH B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASTHUKOB. BOJIHBI B yIpyrux cpenax, JMHEHWHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJHBI, TIOMEPEUHbIE W MPOJOJIbHBIE BOJHBI, (PPOHT BOJHBI, TUIOCKHE U chepuueckue
BOJIHBI. AHAJIMTHYECKAs 3aMKuCh Oeryiei BoaHb. BomHOBOe ypaBHeHue. [lepenoc aHeprum Oerymiei
BostHOU. CroxeHue konebanuii u BoiH. KorepeHTHbIe MCTOYHUKH BONH. MHTEpdepeHIus BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. Y CJIOBHS MOSBICHUS MaKCUMyMOB U MUHUMYMOB. ClOKEHHE
KpyroBeix u chepuueckux BoiH. [locTpoenue (ppoHTa BONHEI MO mpuHIUNY | 1oireHca, moBeAcHHE
(¢bpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoyH. [Ipuamun depma. Beisog
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPAaHULIEC ABYX cpel Ha ocHoBe npuHuuna Gepma. [Ipunnun depma kax
YaCcTHBIM cllydail 0o0Iero mpuHUWIAa MUHUMAakca. [losiBlieHHe OTpa)XXeHHBIX BOJH B HEOJIHOPOAHBIX
cpenax, CI0XKEHHE BCTPEUHBIX BOJH W 00pa3oBaHHE CTOSYMX BOJH. [lepexomHoe cocTosiHME U BpeMs
penakcauuu. CBsI3b JJIMH CTOSYMX BOJIH C pa3MepaMu Cpefbl, TUCKPETHOCTh JJIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PM3UKH

MuKpOCKOIMUYECKHE U MAaKPOCKOIIMUECKHE sIBJICHUS. M ieanbHbli ra3 Kak CTaTUCTUYECKAsi CUCTEMA
MHOTUX YacTull. J[aBneHue, o0beM 1 TemrepaTypa ra3a Kak 0000IIeHHbIE XapaKTePUCTUKHI COCTOSIHUS
rasa. PaBHOBecHbIE W HEpPaBHOBECHbIE COCTOSIHUS ra3a. OOpaTuMble M HEOOpaTHMbIE MPOILECCHI.
JuarpamMma naBiieHHe-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, 00OOIIEHHBINH Ta30BbIM 3aKOH
(YypaBHEHHE COCTOSIHUSI UACAILHOTO ra3a). BeIBoa ypaBHEHUsI COCTOSIHUS UJI€AJIbHOTO T'a3a Ha OCHOBE
KUHETUYECKUX TMpeacTaBieHuid. OU3NYECKUN CMBICT MOHATHS TEPMOIMHAMHYECKOW TEeMIEpaTyphl.
Pacnipenenennie sHeprum mo cremeHsM cBoOoapl. Pacmpenenenus MakcBemia u  bBonbivana,
O0apomerpuueckas ¢opmyna. HepaBHoBecHble mporiecchl. Juddysus, auddys3us uepe3 memOpaHsI,
OCMOC, OCMOTHYECKOE JaBICHHE U €ro pojib B JKU3HEAEATENbHOCTH pacTeHuil. Teruionepenaua.
BuyTtpennee  TpeHue.  BplpakeHHe ~— HEpaBHOBECHBIX  IpOLIECCOB  uyepe3  000OIIEeHHBIE
TepMmoarHamudeckue cuibl. CooTHomeHue B3auMHoct OHcarepa. PeanbHble ras3el, ypaBHeHue Ban-
nep-Baanbca, kpuTuyeckas TOYKa, pPEATbHbIE W30TEPMBI, CKWKEHHE ra3oB. @DioykTyanuu u
camoopraHu3zais npu Gpa3zoBoM Mepexojie ra3->KUIKOCTh. JKUAKOCTH, MIOBEPXHOCTHOE HATSHKCHHE B
KUIKOCTAX, OXJAXKJCHHE >KUAKOCTH IPU HUCHAPEHUHU, TEPMOPEryJslrs PACTEHUM W KUBOTHBIX.
CmaumBaronye 1 HecMavYnBaronue xuakoctu. Kanumspasie seienns, popmya Jlamnaca.

DJIeMEeHTbI TEPMOAMHAMHUKHU

[TepBoe HauaIO TEPMOAMHAMUKH, U30TPOIIECCHI, aMa0ATHIECKHH MPOoIlecC, OXJIAXKICHNE ra30B MPH
an1abaTUYeCKOM PaCIIUPEHHUH U MOTy4YeHUEe HU3KUX TeMIieparyp. Y paBHeHue [lyaccoHa u ero BBIBOI.
Krnaccudeckast Teopusi TEII0EMKOCTEH, TPHYMHBI OTKJIIOHEHHS PEATbHBIX TeIJIOEMKOCTEN KaK (PyHKIIHH
TEMIIEpaTypbl OT pEe3yJabTaTOB Kiaccuyeckoi Teopuu. Pabora wupeanbHOro rasza B Pa3IdYHBIX
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mporeccax. ObpaTuMbie U HEOOpAaTUMBIC ITUKIIBL. TerioBbie MalIMHEI U UK KapHo, BTOpoe Havaso
TepMoAMHAMUKH. KoMmIpecCHOHHBIE XOJIOAWIBHMKMA W TEIUIOBBIE HACOCHL. OJHTPONUs Kak
TepMoauHamMuueckuii noreHuuan. dopmyna nns SHTponuu wuaeanbHoro rasa. Teopema KaprHo u
0000IIeHNe TOHSTHUS DSHTPONUU KaKk TEePMOJUHAMHUYECKOro MoTeHIuana. CBs3b DSHTPONUU C
MUKPOCOCTOSIHUSIMU U€aIbHOTO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHUS U CTENEHb
BBIpOXKIeHUs cucteMbl. Dopmyna bonsiiMana. DaTponus u nadopmarus. Bo3pacrtanue sHTporUH npu
HeoOpaTHMBIX MpoIleccax Ha MPUMEPE BHIPABHUBAHUSI TEMIIEPATYPhI IBYX HAXOMASAIIUXCS B KOHTAKTE
HarpeThIX TeJl U IPU BIPAaBHUBAHUU JIaBJICHUH B IBYX 4acTAX cocyza ¢ ra3oMm. [lepBoe n Bropoe Havasna
TEPMOJUHAMHUKHU, M JKUBBIE OpraHu3mbl. [loHATHE O TepMOAUHAMHUKE HEOOPATUMBIX IPOILIECCOB U
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPraHU3M - OKpyXkaromas cpeaa. [I[pon3BoacTBo sHTpONUU B
HEpPaBHOBECHOU cpene u Teopema [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO U MArHETU3M

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsaTHe O mOJAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJEH:
HaIpPsSHKEHHOCTh, MOTOK, LUPKYJSIUS, CUJIOBBIE JIMHUM BEKTOpHOro mojs. Cyneprno3unus MOJeH,
3aps/ibl, 3aKOH COXPAaHEHUs 3aps/10B.

B3anmoneicTBre HEMOABUKHBIX U IBUKYILIUXCS 3apsa0B, PU3NYECKUN CMBICI MATHUTHOTO I1OJIA.
[Tone Toueunoro 3apsna (3akoH Kynona) u cucremsl 3apsaioB. [Tose qumnosis. D1eKTpocTaTuuecKoe moje
MOJIEKYJIBl U XUMHUYecKue peakinuu. MHTerpanpHas Gopma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBemna). BeiBon ¢opMyn s HampsyKEHHOCTH  AJIEKTPOCTATUYECKUX — MOJei
3apsHKEHHOTO TPSIMOTO  TPOBOJIA, IUIOCKOCTH, KOHJEHcaTopa. Pabora mepemermieHus 3apsaa B
3JEKTPOCTATHYECKOM I10JIE, IOHATHE NoTeHIrana. Bropoe ypaBHeHne Makcsesuia 1uist 371€KTPOCTATUKN
B HMHTETpabHON (opme. DNEeKTpUYecKass €MKOCTbh OJHOTO MPOBOJHWKA U JBYX IPOBOIHHKOB,
KOHJICHCATOPbI, paboTa Mo 3apsAKe KOHAEHCATOPOB. DHEPrus ANEKTPOCTATUYECKOro 1moJs. Mi3meHeHue
HaIPSHKEHHOCTH 3JIEKTPUYECKOTO MO MPU BBEACHUU JUAJIEKTPUKA, MOJIAPU3YEMOCTh TUANEKTPHUKA,
JTUAJIEKTPUYECKasi MPOHUIAEMOCTh. V3MeHEeHNe TUAIEKTPUYECKON MPOHUIAEMOCTH NP XUMUYECKHUX
peaKusx M MCIOIb30BaHUE 3TOTO AP deKTa. DIeKTpHUIecKoe mojie B MpoBoAHUKaX. [ToHATHE O TOKe
MIPOBOJIMMOCTH, BEKTOP TOKA M cuiia Toka, nuddepennnansuas Gopma 3akona Oma. [lepBoe mpaBmiio
Kupxroda. [IpuunHa mosBIEHUS AJIEKTPUIECKOTO TOKA B MPOBOJHUKE, (PU3HMUECKUNA CMBICT TOHSTHUS
CTOPOHHUX JJIEKTpUuecKkuX cuil. BeiBog 3akona Oma st Bcei memu. Bropoe mpaBuno Kupxroda.
MarautHoe TMoJie TPSMOTO TOKa, OOBSICHEHHWE €ro TOSBJICHHS Ha OCHOBAHUU PEISTHBUCTCKUX
npeacrabieHuid. IHTerpaibHble ypaBHeHHs: MakcBeia AJ1si TOCTOSIHHBIX MarHUTHBIX TTosiei. [Ipumepsl
BBIUMCIICHUS  HaNpsKEHHOCTEH  MarHurocrarnueckux mnojiel. 3akoH  buo-Casapa-Jlamnaca.
B3aumopeiicTBue moseit u 3apsanoB (TokoB). @opmyia JIopeHa ais Cuitbl, ISMCTBYIOIICH Ha 3apsil CO
CTOPOHBI 3JIEKTPUUECKOTO W MAarHUTHOro mnojeil. [lpuHuun neicTBUst Macc-CIEKTPOMETPOB M HUX
MPUMEHEHUSI B XUMUU. VIHIYKIMOHHBIE SIBIEHHUSA, TpaHChOpMaTophl, (U3MYECKHUE MPUHIUIBI UX
neiictBus. Okcrpartoku. IlonHas cuctema MHTErpanbHbBIX ypaBHeHMM MakcBemia. CMBICH 4JIEHOB
CUCTEMBI ypaBHEHUN MakcBellia, ONMCHIBAOIINX SIBJICHUS, CBA3AHHBIE C U3MEHEHUAMMU 3JIEKTPUUECKUX
Y MarHUTHBIX BEJIMYUH BO BPEMEHU. B3aUMOCBA3b 3JEKTPUUYECKUX U MATHUTHBIX MEPEMEHHBIX MOJIEH,
3JEKTPOMArHUTHOE MoJie U n3inydeHue. [lons apmwxymmxcs 3apanoB. M3nydeHne 31eKTpOMarHuTHOrO
OJIs1 HEPAaBHOMEPHO ABMXKYIIUMCs 3apsiioM. «llapamokcy atoma.

Pazgen 3. OnTuka u aromHasi pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHUE H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAaHUE B BHJIE JECKTPOMArHUTHOW BOJHHBI.
[TonepedyHOCTh 3JIEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHUS SJIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenusd. lllkana anekTpoMarHuTHRIX BoJH. CrocoObl TeHepali U UCIIOJIb30BaHNUE B
HayKe€ U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus, onuchbIBaeMble BOJTHOBOM Teopueil cBeTa. MlHTepdepeHIus cBeTa, YCIOBUS MOSBICHHS
CTaTHYECKON WHTEp(PEPEHIIMOHHON KapTUHBI, WHTEpEpeHIuss MpU pa3feleHuu (PpPOHTAa BOIHBI,
MIPOCBETJICHUE ONTHKHU, UHTephEpOMEeTphl U UX HcrHoib3oBaHue. Dypbe-cnexkTpoMeTpsl. [loHsaTHEe 0
ronorpadun. Judpakuus, mudpakuus Ha menn. DOKyCHpOBKA AIIEKTPOMATHUTHBIX BOJTH U CBS3b
pasmepa udpakIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHU3alUH
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PaInONOKAIMOHHOM CITy>KOBbl. YCIIOBHUS Tepexofa OT BOJHOBOW ONTHKH K T'€OMETPHUYECKOW. 3OHBI
®penens, 30HHas m1acTuaka Openens kak Goxycupyromuid aneMeHT. {udpakironHas peneTka KaK
THMCTIEPTUPYIOIIAsl CUCTeMa. AHalM3 COCTaBa CBETa MO JJIMHAM BOJIH. PeHTreHoBckas nudpaxmus,
noHsATHE 00 00OpaTHBIX AU(PPAKIUOHHBIX 33a/ladaX, PEHTITCHOCTPYKTYPHBIN aHAJIU3 B €r0 0COOCHHOCTH
NPUMEHUTEIPHO K OuosjoruueckuMm obObekram. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakiOHHBIN TIpeIes pa3peiaie ClToCOOHOCTH ONTUIYSCKUX TPHOOPOB.

CBeT U BeliecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejieHUe YHEPIUU Ha rpaHulle pasaena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEWUCTBUA CBETa U BemlecTBa. /{ucnepcus, kiaccuueckoe oObsCHEHUE
3aBUCUMOCTH KO3((UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MaJaloIIero cBeTa. SIBieHue
JBOMHOTO JTydyenpeaoMIIeHus, MOJSIpU3aliis cBeTa KpuctauiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxXapOMETpHs, MWCIIOIb30BAHUE SIBJICHHUS BpaALICHHUs IIJIOCKOCTH MOJISApU3alMM B
MOJIeKyJIsipHO# Onosorun. Potorddekt u kBaHTOBas nmpupoaa cBeta. Kpyr sBieHui, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKONMUYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MIPUPO/IBI CBETA. 3aKOHBI MOTJIONIEHUS CBETA, MOHATHE O HETMHEHHBIX 3 (dekTax. OCHOBHBIE AIIEMEHTHI
KOHCTPYKLIMU CIEKTPO(OTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBHCHUMOCTh OCBEIIEHHOCTH OT BHUJA
OCBETHUTEIIEH.

KBanToBas ¢pusuka. ®uzuka aroMa u 3JeMeHThI (H3MKH TBEPAOIo TeJia

OcoOeHHOCTH TOBENEHUST MHKpOUYacTHUll. [IpUHIMIBI ONUCaHWA TOBENEHUS MHKPOYACTHIL,
BOJTHOBas (DYHKIIUSI, COOTHOIICHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynarer bopa.
VYpasuenue llpeaunrepa (BpeMeHHOE U CTAlIMOHAPHOE), PU3UUECKUI CMBICI BXOASIINX B HETO YJICHOB.
Pemenne cranmonaproro ypasHeHus lllpenuHrepa ajig 4acTULBI B OJJHOMEPHOM MOTEHIMAIBHOM
SIIIUKE W YaCTUIbI HA OKPYKHOCTU. YCIIOBUS TMOSBIICHHUS] KBAaHTOBBIX SIBICHHU. BnusiHue macchl u
o0acTy JIOKalIu3aluy YacTull. /[BymepHas nmoTeHIallbHas siMa, BBIPOKICHHE KBAHTOBBIX COCTOSIHUN
U CHSITHE BBIpOXKIeHus. [loTeHImanpHas siMa KOHEYHO!H TTyOMHBI M BIUSHUE €€ TITyOWHBI U IIUPUHBI HA
YPOBHM SHEPrHUM 4YacTUlbl. BO3MOXHOCTH JOKaJIM3alMy YacTULBl B IPOCTPAHCTBE. T yHHEIbHBINA
s dexT. 3amonHeHne ypoBHeW W mpuHiun Ilaynu, momHas HEPTUs COBOKYIMHOCTH 3JIEKTPOHOB B
KBAaHTOBOM cHCT€ME. YPOBHM OJHEPIMM B aTOM€ BOAOPOJA, MEPEXOAbl MEXKAY YPOBHSIMH.
NHauBUAyanbHOCTh CIEKTPOB aTOMOB M 3MHUCCHOHHBIM CIIEKTpPaJIbHBIA aHaiMu3. Meramumdeckas
MOJIeTIb MOJIEKYJbl W OOBSICHEHHE KOPPESIUH LBETHOCTH BemecTBa U 3(¢eKTa COMpsKEHUS
XMMHUYECKHUX CBA3€H B Mosekynax. HopmanpHas ¥ MHBEpCHas 3aCEIEHHOCTh KBAHTOBBIX COCTOSTHHI.
[Tormomenue, CrOHTaHHOE W BBIHYXIAeHHOEe wu3mydeHus. Koaddumumentsr DitHmreitHa. dopmyna
[Inanka. Ycunenue ceera npy NPOXOoKIACHUH YEPE3 UHBEPCHO 3aceleHHyo cpeny. [lonsaTue o nasepax.

duznueckas NpupoJa XMMHUUYECKON CBSI3U. DJIEKTPOHHOE CTPOECHHE MHOTOXJIEKTPOHHBIX aTOMOB,
ruOpuan3anys, OOBSICHEHUE NPUYMH TOSBICHUS MPOCTPAHCTBEHHBIX (GopM Mosekyn. [IpuHium
MaKCHMaJIbHOTO MepeKpbiBaHus. BHyTpeHHee BpallleHHe B MOJIEKYJaX U €ro pojib B OMOXHMHUYECKUX
peakuusax. J[BH>KeHHE 4acTUll B MHOTOATOMHBIX MOJEKYJIAaX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIHH.
CumMMeTpHsi MOJIEKYJ U MOSBJIEHUE MPAaBUII 0TOOpA.

@OTOXMMHUYECKHE pEaKIMM W OCOOCHHOCTH TOTCHIMAIbHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30YKICHHBIX 3JIEKTPOHHBIX COCTOSHUI B MoJjekynax. Pacman mosiexkyn mpu GpoToBO30YXKIECHUSX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHcmopT SHEpruM npu (OTOCHHTE3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJIHEHHBIE M HE3alOJHEHHBIE 30HBL. YPOBeHb Depmu.
[TpoBOTHUKH, MTOIYTIPOBOAHUKH U TUAIEKTPUKH. OCOOCHHOCTh IPOBOIUMOCTH B MOJTYITPOBOIHUKAX.

Snepnas pusuka

CucremaTnka 3J€MEHTapHBIX YacTUL. 3aKOHBI B3aUMOIPEBPALIECHUN YACTHLL, SACPHBIE PEaKLIHH,
nedext maccel. CTpoeHue siep, sIepHbIe CHIIbI, YCTOHYMBbBIE M HEYCTOWYMBBIC Spa, €CTECTBEHHAS U
HCKYCCTBEHHAas PagOAKTUBHOCTb. 3aKOHBI PaguOaKTUBHOTO pacnaza. [TpuHIMITBI
paMOaKTUBAIIMOHHOTO aHaiu3a. «MeueHbie» aToMbl B Owojoruu. [lyTH HCIONB30BaHUS SAEPHOMN
SHEPTHUH.

Pu3znyeckas KApTUHA MHpPa

[Tonsstue 00 »BomonMK B (u3MKe, OWOIOTMM U JPyrux Haykax. [IpoTHBOMOJIOKHOCTH
HANPABJIEHHOCTEN 3THX 3BOJIOLMOHHBIX MpoLeccoB. IIyTu npeonoseHnss npoTUBOPEUHSI.

9



Bpewms B knaccuueckom mMupe. Posib nepuoandeckux M HENMepuoAnuecKuX NPUPOAHBIX MPOLIECCOB
B (OpMUpPOBaHMM TOHATHS BpeMeHH. VIHBapHaHTHOCTh MpOCTEUIINX (U3MUYECKUX 3aKOHOB
OTHOCUTENILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE MPOLIECCHI B CIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpensl BpemeHH. Poib ciyuyaiiHbiXx (hakTopoB B (DOpMHpOBaHUHM CTpenbl BpeMeHU. DIyKTyaluw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEMaXx M IepepacTaHue (QUIyKTyalnd B
Makpockornueckuii d¢dext. Ponp Oudypkamuii. [loBemeHue SHTPONMMM B OTKPBITBIX CHCTEMaXx.
[TpuHIMI TOMOTHUTETHFHOCTH U €r0 BCEOOIIHOCTh. Vcmonp30oBaHue MOeNei SBICHUI U 0ObEKTOB B
npolecce MOo3HaHMs KakK CeICTBUE MPUHIUNA JoNnoJHUTeNbHOCTH. OOpaTHbIe 3a7auu, CyObEeKTUBHBIH
daktop mpu ux pemeHud. OTpaHUYCHHOCTh MPUHIUIA JOKa3aTeIbHOCTH B Hayke. [lpuHnumn
COOTBETCTBHSI, HAOJIIOTaeMble U HEHAOIIOJaeMbIe BEIMUMHBI B (hu3uke. TpedoBaHus K GOpMHPOBAHUIO
¢usnyeckux Teopuid. PacummmpeHHoe TOHMMaHHWE TpHHOMINA jAerepMuHu3Ma. CiydaiiHoe U
3aKOHOMEpPHOE B IPUPOJIE U TPEEIbl MPUMEHUMOCTH Hay4YHOTo Mporuo3a. HayuHsiif mporHo3 B Hayke
00 obmectBe. Pusnka u kubepHeTuka. Ciensiiyue CHCTEMBbI U YIIPaBJICHHUE.

4.2. Conepxanue JeKI Ui

No Konuuectso
Coneprxanue JeKIuu
/T 4acoB

1. | DBomonus W COBpPEeMEHHBIE MOJENH (PU3MUECKOW KapTUHBI MHUpa. 4
CoBpemenHass (u3MKa Kak KyJbTypa HaONMIOJeHUI, MOJAEIUpOBaHUS,
HKCIIEPUMEHTAJILHOTO UCCIEAOBaHUS U KOJWYECTBEHHOI'O MPOTHO3MPOBAHUS
SBJICHUH MPUPOAbL. Poiib pU3MKH B pa3BUTUHU TEXHUKH U arpOIPOMBIIITIEHHOTO
npou3BoAcTBa. KuHematuka martepuaibHOW TOouku. KoopauHATHBI MeToA
onucaHusi  JBWKeHMH. KuHemaTudyeckoe  ypaBHEHHE  JIBHOKEHUS U
ompenensieMble MO0 HEMY KHUHEMAaTHYEeCKUE XapaKTEPUCTUKU. BekTopHbIii
crocob onucaHus ABM>KEHUN. BeKTOpbl mepeMenieHus, CKOpoCTH, YCKOPEHHUSI.
VrioBble  XapakTEPUCTHUKUA  JBWKEHUS 1O  OKPYKHOCTH.  DJEMEHTHI
pETATUBUCTCKON MEXaHUKH. [Toctynatsr ClieliaabHON TEOpUHU
otHocuTenbHOCTU. [IpeoOpaszoBanus Jlopenna. CroxXeHHE CKOPOCTEH.
OTHOCUTENBHOCTD JIJIMHBI OTPE3KOB U JUINTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.
2. | IuHaMMKa MaTepUaIbHON TOYKM M TOCTYMATENbHOTO ABMXKEHUS TBEPIOTO 4
tena. 3akoHbl HeprotoHa. Bunel cui. JluHamMuka BpamiaTebHOTO JIBHXKCHHUS.
MoMeHT cuiibl. MOMEHT HHEPLIMU. 3aKOHBI COXPAaHEHUSI UMITYJIbCa U MOMEHTA
umnynbca. VHepuuanbHble ¥ HEMHEPIHMAJIbHBIE CUCTeMBbI oTcuéra. Pabora,
MOIIHOCTh U 3Heprus. Mexanuueckue konebanus. Mexanudeckass paboTta u
MOIIIHOCTb IIPH OCTYNATEILHOM U BpalllaTeIbHOM ABUKeHUIX. Kunetnueckas
SHEPrusi U TeopeMa O KHUHETHYecKoW sHepruu. KoHcepBaTHBHBIE CHIIBI U
MOTEHIMAaNbHAsg dJHeprus. [IpuMepbl MNOTEHIMAIBHBIX TOJNEH. 3aKoH
COXpAHEHHUSI SHEPTHHU B MEXAHUKE.

3. | OcHOBHBIE MTOJOKEHUSI MOJIEKYIISIPHO-KHHETHIECKOH Teopuu. M neanbHbIit ras. 2
Peanpubie Ta3el. OCOOCHHOCTH >KUIKOTO COCTOSIHHS. SIBIeHHs mepeHoca.
Huddy3usi, TemaompoBOAHOCTP W BHyTpeHHee  TpeHue. (OCHOBBI
TEPMOJUHAMHUKN. BHYTpEHHsII SHEprus W MepBOE HAYaJIO TEPMOJIUHAMUKH.
PaGota m Temino€MKOCTh Ta3a MpH pPa3IUYHBIX Tporeccax. BTopoil 3akoH
TepMOJAUHAMUKU. TemioBble JOBUTaTE€NM U XOJOAUIbHble MamuHbl. KITJ]
TEIUIOBBIX JIBUTaTeNed M CTaTHUCTUYECKUH CMBICI BTOPOrOo  3aKOHa
tepmoauHamMuku. llonsarue osHTponuu. IloHATHe O TepMOAMHAMUKE
HEOOpaTUMBIX TMPOIECCOB M OTKPBITHIX CHUCTEM. OJIEMEHThI CTaTHYECKOil
bu3uKu.
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/o

Coneprxanue JeKIuu

KomnuectBo
JacoB

DIIEKTPUUYECKUH 3apsi. DNEKTPOCTaTHUYECKOE Tosie. BekTop HanpsKEHHOCTH.
Pacuér anekTpocratnyeckux nosiel. IloTeHnuan aneKTpocTaTudeckoro mosis.
PaboTa no nepemereHuo 3aps10B B IEKTPOCTaTUUECKOM TToJie. BerecTso B
anekTpudeckoM mnoze. llomsgpuszanus audnexkTpukoB. BekTtop cmemlieHus.
ITpoBOAHMKHN B 3JIEKTPOCTATUYECKOM IOJIE. DIEKTPOEMKOCTH IPOBOJIHUKOB.
Konpencaropsl.  IlocrosiHHBIM ~— 2nekTpuueckuid  TOK.  3akoH  Owma.
Onektpoasmxkymas cuna. I[lpaBuna Kupxroda m pacy€rsl 37eKTpUUECKUX
neneil. 3akoH Owma. Ilpupoma cBepxmpoBoaumoctu. Hocutenu Toka B
Pa3IUYHBIX IPOBOJHMKAX. OJIEMEHTBl TEOPUH  IJIEKTPOIPOBOJHOCTH.
MaruutHoe mnone. 3akoH buo-Capapa-Jlannaca. MarautHele CBOMCTBa
BemectBa. Cmia Awmnepa u  cuna JlopeHna.  DIEKTpOJIBHUTATEINH.
OnexTpoMarHuTHast UHAyKIus. 3akoH ®apazes u npasuio Jlenna. Mexanusm
BO3HUKHOBeHUST D/IC MHAYyKUMH. DHEprus MarHUTHOro mnosis. [lepemeHnHbIi
IEKTPUYECKUHN TOK.

2

OnekTpoMarHuTHoe nose. O6o0meHne 3akona Mapaes. 3aK0H MOTHOTO TOKA.
Tok cMemeHus. OIEKTpOMarHUTHBIE BOJHBL. YpaBHEHUs Makcsea.
CB0OOHBIE NEKTPOMArHUTHBIE KoJieOaHUs. 3aTyXalolule U BbIHYKICHHBIE
kosiebanus. [llkana snexTpomMarHuTHEIX BOH. Onrtuka. [Ipuauumn Iroiirenca.
Nurtepdepentus  cBera. Judpakmus csera. [lonmspusanmst  cBera.
B3aumoneiicTBue nznyueHus ¢ BelecTBOM. TerioBoe uznyuenue. KBanrosas
buzuka. Dororpdexr. dusznka aToma, dJAEMEHTH (U3HKKA TBEPIOTO Tea.
Snepnas ¢puzuka. duznyeckas KapTUHA MHpa

Hroro

14

4.3. Coaeprxanue JJaGOpaTOPHBIX 3aHATHIH

/11

HaunmenoBanme 1abopaTopHBIX 3aHITHI

Kom-Bo
4acoB

I/IzyquI/Ie MEXAaHHNYCCKOI'O ABMKCHHS HAa MalllMHE ATBy,I[a

HccnegoBanue QJICKTPOCTATUYCCKOI'O IMOJIA

M3MepeHne ropu30HTaIbHON COCTABIIAIONIEH MATHUTHOTO MOJIs1 3EMJIU

»lwn|e

N3yuenne 3akoHOB BHeNTHEro hotodddexra

Hrtoro

COININININ

4.4, ConepxxaHue NPaKTHYECKUX 3aHATHI

HanmeHnoBanue mpakTUYECKUX 3aHATHI

Kom-Bo
4acoB

MexaHnnka, MoJeKymsipHas (u3nka W TEPMOJUHAMHUKA.  DJIEMEHTHI
CTaTUCTHUYECKOU (PU3UKHU

DnekTpuuecTBO U MarHeTu3M. KosebaHust u BOJHBI

N

Hroro
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4.5. Buabl u cofepxaHue CaMOCTOSITEIbHONH padoThl 00y4aroIuXxcst

4.5.1. Buasl caMOCTOSTENHFHOM pabOThl 00YJarOIITUXCS

Bunbr camocToATenbHOM paboTh 00yUYaIOIINXCs KonnuecTBo yacos
[ToaroTOBKA K MPAKTHYECKUM 3aHSATHSIM 16
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 16

71a00paTOPHBIX pabOT

CamocTosiTeTbHOE N3YYCHHUE OTICIBHBIX TEM U BOIIPOCOB 266
ITogroroBka kK IpOMEKYTOUYHOM aTTECTAUU 18
Hroro 316

4.5.2. ConepxaHue cCaMOCTOSTEILHON pabOThl 00yJarOIUXCsl

Ne Kon-Bo
HanmenoBanue TeM U BOMpPOCOB

n/n 4acoB

1. Kunemartuka. 3amaun Oa/UIMCTHKM, HaBEOEHHS HA Ielb, ONTHMH3AIIAHA 20
JIBIDKEHUS], UX IPUMEHEHNE B arpOMH)KEHEPUH.

2. Junnamuka. PeaktuBHOe nBmkeHme. [[BmkeHue HeOecHbIX Tell. [lonérer B 20
KOCMOC. Y CTOMYUBOCTb JBHKEHHUSI. [ MPOCKOIBL.

3. 3akoHbl coxpaHeHus. Ilepegaua MOIIHOCTH B MEXaHHMYECKUX CHUCTEMaXx.
[Ipobnema 6e3omopHoro aBmxeHus. [Ipobrema BeuHOro IBUTATENS TIEPBOTO 20
pona.

4. Mexanuueckue KosnebaHWs M BOJHBIL. PacuéT KOHKpPETHBIX COCTOSHHHA H 20
olpeieieHue COOCTBEHHBIX YaCTOT KOJIEOATENbHBIX CHCTEM

3. DJeMEeHTHl MOJIEKYJIAPHON U CTAaTUCTHUECKOU PU3UKU. OCOOCHHOCTH KUIKOTO
coctosHus. [loBepXHOCTHOE HATSHKEHUE, CMauKBaHue, Kanwuiapsl. [louBeHHas 20
BJIara Y IOJIUB PaCTCHUM.

6. OneMeHTbl TEepMOAUHAMMKHU. TeruioBas SHEpreTuka U €€ 3KOJOTMYECKUil 20
acnekt. Tenonzonsanus, METoibl SKOHOMHH TeIIa.

7. OnekrpocraTika. CTaTH4eCcKOe AMEKTPUUYECTBO. DIIEKTpU3aLus Tel. [[BruxeHue 20
3apsDKEHHBIX ~ YacTUL[ B DJJCKTPUYECKMX MOMAX. AHAIOTMU  MEXAY
IEKTPOCTATUYECKUM M IPABUTALIMOHHBIM ITOJISIMH.

8. [TocTOSIHHBIN TOK, 3JIEKTPUUYECKHUE TIEMTU U MaTepUaIIbl. DJIEKTPUIECKHUI TOK B 20
KHUJIKOCTSIX M razax. KopoHHsli pa3psia. D1eKTpopUIbTPHL

9. [TocTtossHHOe MarauTHOe moisie. IlocTosiHHBIE MarHuThl. MarHuTHoe molne 20

3emun. JIBUWKeHHE 3apsDKEHHBIX YACTUIl B MArHUTHBIX moysix. Macce-
CHEKTPOMETPHSL.
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Ne Kon-Bo
HanmeHnoBanue TeM U BOMpPOCOB

n/m 4acoB

10. | DnekTpoMarHuTHBIE KojeOaHus W BoJHBI. M3o00perenuwe pammo. [lepemaua 20
curHasioB. Pagnocssi3p U paanonokaiusi. MUKpOBOJHOBAsI TEXHHUKA.

11. | 'eomeTrpuueckast ¥ BOJIHOBas onTuka. OnrTuueckue n3o0paxkeHus. MexaHnsm 20
3penust, edexTsl 3peHusi. OnTHuecKue siBJICHHs B aTMocdepe.

12. | KantoBas ¢u3uka. DIeMEHThl KBAHTOBOW ONTUKHU. JIIOMUHECLEHIIHS. 30

BreiHyxaeHHOe HM3Iy4YeHHe M ONTHYECKHE KBAHTOBbIE TeHepaTopbl. DOTOHBI.
OmnsiT bére, 3¢ dext Komnrona.

13. | ®usuka aroMa U 3JIEMEHTH (HU3UKH TBEPAOTO Teja. DJIEMEHThl KBaHTOBOU 31
mexaHuku. IloctaHoBKa 3amad o JABWKEHHMM MHKpodacTi. Orneparopsl
dbuznueckux BenuyrH. KBaHTOBBIE COCTOSIHHUSIL.

14. | Snepuas ¢pusuka. ATOMHOE S/IpO U BJIEMEHTapHbIe yacTullbl. loHn3upyromme 23
U3ITy4eHUs] W OLEHKAa WX JACWCTBUS Ha MaTepUalbl U KUBbIE OPTaHU3MBI.
Metoapl  U3MEpEHUS ~ MHTCHCHUBHOCTH  MOHU3UPYIOIIUX  HW3JIY4EHUH.
EcTtecTBeHHBIN pagualiioHHbBIN (HOH.

15. | CoBpemennas uznueckast KapTuHa MUpa. Poib GU3KMKK B pa3BUTUN TEXHUKH 12
Y arpoIpOMBIIUIEHHOTO ITPOU3BO/ICTBA.
Hroro 316

5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbHOM padoThl 00y4aroImmuXxcst
10 AUCHHUTIJIHHE

YuebHo-MeToan4eckue pazpadbotku umerorcs B Hayunoit 6ubiamoreke dI'bBOY BO HOxHo-
VYpansckuii 'AY:

1. OcHOBBI BHOpPAalMOHHOW MEXaHUKH [DJEKTPOHHBIA pecypc] : yuel. mocobue s
CaMOCTOSITENIbHONW pabOTHl CTYJCHTOB OYHOM M 3a04HOM (hopM 0OyueHHs! HANpaBJICHUS MMOATOTOBKU
23.03.03 DkcruryaTaiys TPaHCIOPTHO-TEXHOJOTUYECKUX MAIWH U KoMmruiekcoB / FOxxHO-Ypanbckuit
I'AY, UactutyTt Arpounxenepud ; coct.: E. M. bacapeiruna [u ap.] .— Yensounck: FOxuHo-Y panbckuii
I'AY, 2016 .— 58 ¢. — Jloctyn u3 nokansHOM cetu http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas 1 KBaHTOBAs ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMUYECKNE YKa3aHUs U 3a1aHUS
o ¢u3uke 151 6aKalIaBpoOB U CTYACHTOB MHKXEHEPHBIX CrienuaabHocTel / cocT.: E. M. Bacapsiruna [u
ap.] ; FOxno-Ypansckuii [AY, UactutyT arpounxkenepun .— Yenabunck: KOxuHo-Ypansckuii AY,
2015 .— 41 c¢. — Jloctyn u3 nokambHoi certu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetn Uatepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf.

3. MonekynsipHas ¢pusnka [ DIeKTpOHHBIN pecypc] : MeTo. ykazanus / cocT.: E. M. bacapeiruna
[u ap.] ; FOxuO-Ypansckuii 'AY, Unctutyt arpounkenepun .— Yensaounck: FOxuo-Ypansckuii AV,
2017 .— 20 c..— Jloctyn u3 nokampHOU cetm http://192.168.0.1:8080/localdocs/fisika/13.pdf. —
JHoctyn u3 cetn Uateprer http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4., ®usnyeckue OCHOBBI MEXaHUKH [DNEKTpOHHBIA pecypc| : yded. mocobue ist
CaMOCTOSITENTbHONW PabOThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
68 c. : ui. - bubmmorp.: c. 68 (5 Ha3B.).- Pexxum nocryna: http://192.168.0.1:8080/localdocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHON (DU3UKH M TEPMOAUMHAMUKH [ DIIEKTPOHHBIN pecypc| : yued. mocodue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuiit ['AY,
HNucturyT arpounxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
34 ¢ - C nmpun. -  bubmmorp.. c. 33 (5 Ha3B.). Pexum  pmocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf
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6. DIIeKTpOMarHUTHBIC SIBIICHUS 1 KBAHTOBBIC 3(PPEeKThI [ DIIeKTpOHHBIH pecypc] : yuebd. mocodue
JUTsI CAMOCTOATEIIbHON PabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Uensounck: FOxuno-Ypansckuii ['AY, 2018. -

49 ¢ : wmn. - C npun. - bubmmorp.: c¢. 48 (5 wHasp.). Pexum pocryna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf
7. Dnektpocratuka. I[locTOSHHBIH TOK [DNEeKTpoHHBIA pecypc] : ydeb. mocobue s

CaMOCTOSITENIbHONW Pa0OThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyueHust / FOxuo-Ypansckuit 'AY,
HNucturyT arpounnkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit 'AY, 2018. -

95 c¢. : un. - bubmmorp.: c¢. 95 (5 Ha3B.). Mecro xpanenus: Db UI'AA Pexum noctyna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

6. ®OoHI OLICHOYHBIX CPEACTB AJIs IPOBEACHUS
NPOMEKYTOUYHOM aTTecTAMU 00y4al0IHXCS M0 JUCHHIIJIMHE

Jlnst ycTaHOBIIEHUST COOTBETCTBHUS YPOBHSI MMOJATOTOBKH oOydaromuxcs TpedoBanusim @I'OC BO
pa3zpaboTan (GOHI OIEHOYHBIX CPEICTB JUIS TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH M TPOBEICHHS
MIPOMEXYTOUHOH aTTecTaluu 00yJaromuxcs no gucuumminie. GoH/1 OLIEHOYHBIX CPEICTB MPEICTaBIeH
B [Ipunoxxenuu.

7. OCHOBHAs U JONOJHUTEIbHAS YUeOHas JIUTEePaTypa, He0OX0AUMAasi 1JI OCBOEHMSI
AMCUMUILINHBI

OcHOBHasi W JOMOJIHUTENbHass y4yeOHas nuTeparypa umeercs B Hayunoil Oubnmoreke u
3IEKTPOHHOU MH(pOopManmoHHo-00pa3oBatenbHOM cpeae ®I'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas1 JiUuTEpaTypa

I'pabosckuii P.M. Kypc dusuku [DnekrpoHsblii pecypel: yuebd. nmocodue / P.U. I'paboBckuil -
1.1. Mocksa: Jlage, 2012 - 608 c. - Jloctymm K IoJdHOMY Tekcry ¢ caiita OBC Jlagp:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

HBanos . B. COOpHHUK 33134 10 KYPCY OCHOBBI GU3UKHA U OMOGMU3UKH [ DIEeKTPOHHBIN pecypcel:
1.2./ UBanoB M. B. - Mocksa: Jlaus, 2012 - Jloctyn K nojgHoMy Tekcry ¢ caiita DBC JlaHsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

Jlusenues H.M. Kypc dusuku [Daexkrporusiil pecypel: yueonuk / H.M. JlueHues - Mockaa:
1.3. Jlage, 2012 - 672 c¢. - Jlocryl K TIIOJHOMY Tekcry ¢ caiita DOBC Jlads:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casenpes 1. B. COoOpHUK BOOPOCOB U 3aj1ay 1o ob0mel dusnke [DaeKTpoHHBIA pecypc]: vuel.
1.4. nocobue / U. B. CasenbeB - Mocksa: Jlaae", 2016 - 288 ¢. - JlocTyl K IMOJHOMY TEKCTY € calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonosHuTeIbHASA JUTEPATypa

WBanos U. B. OcHoBbl husuku u oOuodusuku [DnekrpoHHbiid pecype]: / Usanos U. B. -
1.5. Mocksa: Jlaus, 2012 - JJlocTyn K mogHoMy tekcty ¢ cata DBC Jlaup:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Hponos U. E. 3amaun 1o obmelt dusuke [Daexrporuslii pecype]: / M. E. Upomos - MockBa:
1.6. Jlaun", 2016 - 416 c. - Jocryn K noaHomy tekcery ¢ caita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll id=71750.

Kanamaukos H. I1. [IpakTHKYM 110 peMIEHHIO 3a1a4 10 oduemy Kypey dnsukn. Komebanus u
" 'BonHbl. Onruka [Dnexkrponnsiil pecype]: / Kamamuaukos H.I1., Koxesrukos H.M.. Koteipio
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T.B., Crimpun I'.I'. - Mocksa: Jlagp", 2013 - locTy K mostHOMY TekcTy ¢ carita ObC Jlaus:
http://e.lanbook.com/books/element.php?pll id=38839.

Kanamuaukos H. I1. TTpakTHKYM [0 pEIISHUIO 33134 10 00meMy Kypey Gu3uku. OCHOBBI
KBaHTOBOH (hu3ukn. CTpoeHue BeIlecTBa. ATOMHAS U suepHasd GU3uKa [ DIEeKTPOHHBIN
1.8. pecypc]: / Kanamnukos H.II., Koxxesurukos H.M., Koteipsio T.B., Coupus I'.I". - MockBa:
Jlanp", 2014 - Jloctyn k noaHomy TekcTy ¢ caiita OBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=49468.

Kanamuaukos H.I1. ®usuka. UatepHeT - TecTupoBaHue 0a30BbIX 3HAHUM [ DIIEKTPOHHBIN
pecypc]: / H.II. Kamamaukos, H.M. KoxkeBanukos - Mocksa: Jlage, 2009 - 150 c. - Jloctyi K
noJHoMY TekcTy ¢ caiita DBC Jlaub:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.

CoOopHuk 3amay o pusuke [Dunexkrponusiii pecypel: / P. I1. Bespepxussa, H. H. 'opoxoBckuid,
P. U. I'paGoscknii; [loa pex. P. M. I'pabosckoro - Mocksa: Jlage, 2012 - 128 c. - JlocTyi K
" moaHoMy TekceTy ¢ carta 9bC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3899.

1.9.

1.10

8. Pecypchbl nHPpOpMALIMOHHO-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET», HE0OX0AUMbIE
JJISL OCBOCHM S AU CLUIIJIMHbBI

1. EnnHOE OKHO AOCTyIa K y4eOHO-METOIMYeCKUM pa3padboTkam https://toypray.pd
2. OBC «JIauw» http://e.lanbook.com/
3. YuuBepcuretckas oudarorexka ONLINE http://biblioclub.ru

9. MeToanuyeckue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

VY4uebHo-MeTonueckne pa3padboTku uMmetorcest B Hayunoit  Oubmmorexe U AIIEKTPOHHOMN
nHpopManmonHo-oo6pazoBatenbHOM cpene PI'BOY BO 0xHo-Ypansckuii [AY:
1. OcHOBBl BHOpPAIMOHHONW MeEXaHUKU [DJEKTPOHHBIH pecypc] : ydeO. mocobue s

CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4UEHHS HaIpaBJICHUS MOJITOTOBKU
23.03.03 Dkcmnyaranys TPAHCIIOPTHO-TEXHOJIOTUYECKUX MAalIUH M KOMILUIEKCOB / FOxHO-Y panbckuii
I'AY, Uuactutyt Arpounxenepud ; cocT.: E. M. bacapeiruna [u ap.] .— Yensounck: KOxxHO-Y panbckuit
I'AY, 2016 .— 58 ¢. — Jloctyn u3 nokanbHOM cetu http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosniHOBast 1 KBaHTOBAas ONTHUKA [ DJIEKTPOHHBIA pecypc| : METOIUYECKUE YKa3aHUs U 3aJaHus
o ¢usnKe 17 OaKalIaBpoOB M CTYACHTOB MHXEHEPHBIX crieruanbHocTel / cocT.: E. M. bacapeiruna [u
ap.] ; FOxuo-Ypansckuiit ['AY, UnctutyT arpounskenepun .— Yemsiounrck: FOxHo-Ypanbckuit [AY,
2015 .— 41 c¢. — Jloctyn u3 nokanbHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu Murteprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonexkynsapHas ¢pusnka [ DIeKTpOHHBIH pecypc] : MeTo. yka3zanus / coct.: E. M. bacapeiruna
[u mp.] ; FOxHO-Ypanbckuii 'AY, UacTUTYT arponnkenepun .— Yensounck: FOxHo-Ypansckuii [AY,
2017 .— 20 c..— Jloctyn u3 nokampHOU cetu http://192.168.0.1:8080/localdocs/fisika/13.pdf. —
Hoctyn u3 cetu MaTepHert http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @usnueckue OCHOBBI MEXaHHMKHM [DIEKTpoHHBIH pecypc] : yudebd. mocobue s
CaMOCTOATENIbHOW pabOThl CTYJIEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / FOxHo-Ypansckuii TAY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: OxuHo-Ypansckuii 'AY, 2018. -
68 c. : . - bubnmorp.: c. 68 (5 Ha3B.).- Pexum noctyna: http://192.168.0.1:8080/1ocaldocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHON (DU3UKH U TEPMOJUHAMUKH [ DIEKTPOHHBIN pecypc] : yued. mocodue
JUTsI CAMOCTOATEIILHON pabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxHo-Ypansckuii 'AY, 2018. -
3 c¢. - C opun. -  bubmmorp.. c¢. 33 (5 Ha3B.). Pexum  mocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf
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6. DIIeKTpOMarHUTHBIC SIBIICHUS 1 KBAHTOBBIC 3(PPEeKThI [ DIIeKTpOHHBIH pecypc] : yuebd. mocodue
JUTsI CAMOCTOATEIIbHON pabOThI CTYJICHTOB OYHOM U 3a04. (hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxuHo-Ypansckuii 'AY, 2018. -

49 ¢ : wmn. - C npun. - bubmmorp.: c¢. 48 (5 wHasp.). Pexum pocryna:
http://192.168.0.1:8080/localdocs/fisika/16.pdf
7. Dnektpocratuka. I[locTOSHHBIH TOK [DNEeKTpoHHBIA pecypc] : ydeb. mocobue s

CaMOCTOSITENIbHOW PabOThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -
95 c. : un. - bubmmorp.: c¢. 95 (5 Ha3B.). Mecro xpanenus: Db UI'AA Pexum noctyna:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

10. UudopManiuoHHbIE TEXHOJIOTHH, UCIIOJIb3yeMble IIPH OCYLEeCTBJIECHUHN
00pa3oBaTe/ILHOIO MPoIecca N0 JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnevdeHnst
1 MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OubGamoTexe ¢ TepMUHAIBHBIX CTAHIIMI MPEIOCTaBISAETCS JOCTYN K 0a3aM JTaHHBIX:
- Koncynprantllntoc (cipaBouHble TPaBOBBIE CUCTEMBI);

- Texaskcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);

- «CenbXx03TeXHUKa» (aBTOMATU3HPOBAaHHAs CIIPABOYHAsl CUCTEMA).

- My TestX10.2.

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0oAUMAs JJI51 OCYUIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpouecca No IUCHUILINHE

Y4yeOHble ayauTOpPMH AJIsl TPOBeJACHUS] 3aHATHI, NPeIyCMOTPEHHBIX MPOrpaMMoii,
OCHAIlIleHHbIE 000PYA0BAHMEM U TEXHHYECKHMH CPeICTBAMHU 00y4YeHHA

1. VYueGuwbie aymutopuu 2053, 2093, ocHameHHbIE OOOPYIOBAaHMEM M TEXHUYCCKUMHU
CpeACTBaMU ISl BBHITIOJIHEHUS JIAOOPaTOPHBIX padoT.

2. Aynutopus 3103, ocHalieHHas:

- MYJIbTUMEIUIHBIM KOMIUIEKCOM (KOMIIBIOTEDP, BUAEOIIPOEKTOP);

- KOMIIBIOTEPHON TEXHUKON C BUPTYaJIbHBIMU aHAJIOTaMHU J1a00paTOpHOro 000py10BaHHUS.

ITomemeHus 1Jis1 CAMOCTOATEIBLHOM PadoThI 00y4aI0IMXCS

1. ITomemenue 303 a1 caMOCTOATETHLHON PabOThI, OCHAIIEHHOE KOMITBIOTEPHON TEXHHUKOH C
MOJKIII0YEeHUEM K ceTH «HTepHeT.

IlepeyeHb 000pYI0BAHUSA ¥ TEXHUYECKHUX CPEACTB 00yYeHUS

. YcraHnoBka s1aboparopHas «MasTHUK YHUBEPCATbHBIN

. YcranoBka nabopatopHas «MasTHUK MakcBesuiay

. YcranoBka naboparopsas «CoyaapeHue mapoBy

. YcranoBka nabopatopHas «MarrHa ATByaa»

. YCcTaHOBKa JJ1s ONIPENETICHNS OTHOIIEHUS YIEIbHBIX TEIJIOEMKOCTEN BO31yXa
. YcranoBka nabopatopHast «I ©pockor»

. Harnsaasie yaeOHbIe TOCOOUS

. Kommniext naboparopun "neKTpHuecTBO U MarueTusm"

. Monoxpomatop YM?2

10. YcraHoBka AJi U3y4E€HUs 3aKOHOB T€OMETPUUYECKON ONTUKN
11. YcranoBka s u3ydeHus: AuGpakiinu

12. YcraHoBKa 715 U3y4eHUs1 HHTEPPEPEHIINN CBETa

13. YcranoBka aJist U3y4eHus NOJISIpU3aLUM CBETA

16
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14. YcraHoBKa a7t U3y4eHus: abCOMOTHO YEPHOTO Teja
15. YcTaHoBKa Jj1s1 HCCIIEIOBAHUSI XapaKTEPUCTUK BaKyyMHOTO ()OTORIEMEHTA

17



IIPH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHON aTTECTAllUU
oOydJaronmxcs

18



[

COAEPXKXAHHUE

KomMmrmeTeHIun u ux HHIUKATOPHI, (HOpMHUpPYEMBIE B MPOLIECCE OCBOCHUS AUCIIUILITUHBI
[lokazaTenu, KpuTepuM W  IIKaja  OLEHUBAHHUS  MHAUKATOPOB  JIOCTHUIKEHUS
c(hOPMUPOBAHHOCTH KOMITETECHITUI

TunoBble KOHTPOJIbHBIE 3aJaHUST U (WJIKM) MHBbIE MaTepuaibl, HEOOXOUMBIE ISl OLEHKU
3HaHUM, YMEHUW, HaBBIKOB M (WJIM) ONbITa JESITEIBHOCTH, XapaKTEPU3YIOIIUX
c(hOpMUPOBAHHOCTH KOMIIETEHIIUI B MPOIIECCE OCBOCHUS JUCIUILTUHBI

Meroaunueckue MaTeprabl, ONPEAEIIAIONME IPOLEIYpPhl OLICHUBAHUS 3HAHUN, YMEHHI,
HaBBIKOB U (MJIM) OTBITA IEATEIILHOCTH, XapaKTepU3yIOIHX chOpMUPOBAHHOCTH
KOMIIETECHIINI

4.1. OrneHoYHBIE CPENICTBA AJIsl IPOBEACHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH

4.1.1. Omnpoc Ha TPaKTUYECKOM 3aHSATUHU

4.1.2. OnenuBanue oT4YeTa MO JabopaTOpHOI padoTe

4.1.3. TecrupoBanue

4.1.4. KontpoasHas pabora

4.2, [Tporieaypsl ¥ OLIEHOYHBIE CPEJICTBA IS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer

4.2.2. Dx3ameH”
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1. KoMnereHuuu U MX HHAMKATOPHI, opMupyeMble B IpoLecce 0CBOCHHUS THCIUIITHHBI

OIIK-2. CriocoOeH mpUMEHSTh COOTBETCTBYIOIINN (PU3HKO-MaTeMaTHUECKUII anmapar, METOAbI aHATTN3a
TEOPETHYECKOTO W JKCIIEPUMEHTAIFHOTO HCCIENOBAHUS TPH  PEHICHUH
npodeccHoHaNBHBIX 33a1a9

H MOACINPOBAHUA,

Kon u HaumeHoBaHME Dopmupyemsie 3YH Haumenosanue
HHIUKATOpa 3HAHUS YMEHHUS HaBBIKU OLCHOIHBIX
JIOCTH>KEHHUS CpeaCTB

KOMIETSHLIUU

na-2.5.011K-2 Oo6yuaromuiics OObyuaromuiics Oo6yuaromuiics Texymas

HeMoHCTpUpyET JIOJKEH 3HATh: JOJKEH YMETh: JIOJKEH BIAJCTh: aTTecTalus:

MMOHMMaHHUE ($u3nYeCKHUE SIBIICHUS | UCIOJIb30BATh HaBbIKAMHU: - ONpOC Ha

(u3MUecKUX SABIEHUH | U 3aKOHBI MEXAHUKM, | (PM3HYECKHUE SBICHUS | UCIOJIb30BAHMUS TpaKTHICCKOM

Y IPUMEHSIET 3aKOHBI | TEPMOJAMHAMUKH, ¥ 3aKOHBI MCXAHUKH, | (DH3HUCCKUX SBICHHUI | o o 0

MEXaHHKH, JNEKTPUIECTBA U TEPMOIMHAMUKH, Y 3aKOHOB MEXaHWKH, ;:gg;;l;%mﬁ

TEPMOJUHAMHUKH, MarHeTn3Ma 3IEKTPUIECTBA U TEPMOJUHAMHUKH, paGore;

JIIEKTPUYECTBA U -(b1.0.12-3.1) MarHeTH3Ma Ipu JIIEKTPUYECTBA U - TeCTHpOBAHHE

MarfHeTu3ma peteHun MarfeTusma Mmpu [IpoMexKyTOUHas

npoQeCCHOHAILHBIX | pelICHUH aTTecTalus:
3amgad - (b1.0.12- MpOPECCHOHANBHBIX | - 9K3aMeH
Y.1) 3amaq

(b1.0.12-H.1)

Na-2.6.0I1K-2 Oby4aromuiics OO6yyaromuiics Ob6yuaromuiics Texymas

HemMoHCTpUpyET JIOJKEH 3HATh: JOJKEH YMETh: JIOJKEH BIAACTh: aTTecTalus:

3HaHUE 3JIEMEHTapHEIC UCIIOJI30BaTh HaBBIKAMHU: - ONpOC Ha

37IeMEHTAPHBIX OCHOB | OCHOBBI OINTHKH, S7IeMEHTapHbIE HCIIOJIb30BaHNUS TpaKTHICCKOM

OITHUKH, KBAHTOBOU KBaHTOBOW MEXaHHUKH | OCHOBBI OIITHKH, 3JIEMEHTAPHBIX OCHOB i‘iﬁ“&o

MEXaHWKH U aTOMHOH | ¥ aTOMHOW (DH3UKU KBaHTOBOW MEXAaHUKH | ONTHUKH, KBAHTOBOU nabopaTopHoii

(113637197 - (b1.0.12-3.2) 1 aTOMHOU (DU3HKH MEXaHUKH U aTOMHOU pagore;

1P pEIICHNI (pusukn mpu - TECTUPOBaHUE

npoeCCHOHAIBHBIX | PELICHUH IpoMexyTouHas

3amad - (b1.0.12- Mpo(eCCHOHABHBIX | aTTecTauys:

V.2) 3a1a4 - DK3aMeH
(b1.0.12-H.2)

2. [Toka3aTejn, KPpUTEPUM U IIKAJIA OLCHUBAHUS UHAMKATOPOB JOCTHKEHUS KOMIIETEHIUM

3HaeT PU3HICCKHEC
SIBIICHUS ¥ 3aKOHBI

3HaeT PU3HICCKHC
SIBIICHUS ¥ 3aKOHBI

HE3HAYUTEIbHBEIMUA
OILINOKAMH 1

Dopmupye- Kpurepun u mkasna onieHMBaHUS PE3YJIBTATOB O0YUCHUS 110 JUCITUTIIMHE
Mele 3YH
Henocrarounerit JlocTaTo4YHBII CpenHuii ypoBeHb Bricokuii ypoBeHb
YPOBEHb YPOBEHb
b1.0.12-3.1 | OOyuaromuiics He OOyuaromuiics ci1abo OOyyaronuiicst ¢ OOyyaronuiicst ¢

TpeOyeMoii CTeTICHbIO
TIOJTHOTBI Ml TOYHOCTH

MEXAaHHUKU, MEXAaHHUKU,
TEPMOAVHAMUKH, TEPMOAVHAMUKH,
DJICKTPUYICCTBA U QJICKTPUYICCTBA U
Maro€Ttusma Maroc€Ttusma

OT/ACJIbHBIMU
mpoOeaMu 3HaeT
(huznueckue SBICHUS
W 3aKOHBI MEXaHUKH,
TEPMOAUHAMUKHU,
3JIEKTPUYECTBA U
MarHeTus3Ma

3naer pu3mueckue
SIBJICHUS ¥ 3aKOHBI
MEXaHUKH,
TEPMOJTUHAMUKH,
3NEKTPUIECTBA U
MarHeTH3Ma
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Dopmupye-

Kputepuu u mkana oieHUBaHUsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE

mbie 3YH
Henocratounsrit JlocTaTo4yHbIN Cpennuii ypoBeHb | Bpicokuil ypoBeHb
YPOBEHB YPOBEHD
b1.0.12-V.1 | OOyuarommiics He OOyuaromuiics ciado OO0yyJaroniuiicst ymeeT OO0yyJaroniuiicst ymeeT
YMECT UCIIOJIB30BATH YMECT UCII0JIB30BATh HCIIOJIB30BaTh HCIIOJIBb30BaTh
(m3nyeckue siBeHUS | GU3NYCCKUC SABICHUS | (PU3NUCCKUC SABICHUS | (QU3NYCCKUEC SABICHUS
Y 3aKOHBl MEXaHUKHU, | U 3aKOHBl MEXaHUKHU, | U 3aKOHBI MEXaHUKH, | U 3aKOHBI MEXaHUKU,
TEPMOJANHAMUKH, TEPMOAVHAMUKH, TEPMOJIMHAMUKHU, TEPMOJIMHAMUKHU,
AIEKTPUYECTBA U AIEKTPUYECTBA U 3JIEKTPUYECTBA U 3JIEKTPUYECTBA U
MarHeTu3Ma Mpu MarHeTu3Ma Mnpu MarHeTu3Ma mpu MarHeTu3Ma mpu
peuieHuu peuieHun peLeHun peLeHun
npoecCHOHAIBHBIX | MPO(ECCHOHATBHBIX podecCuoHaTBHBIX podecCuOoHaTBLHBIX
3amaq 3amaq 3a/1a4 ¢ 3a1a4
HC3HAYUTCIIbHBIMHU
3aTPpYAHCHUSAMHU
b1.0.12-H.1 | OGyuaromwuiics He OO0yuaromuiics ci1abo OOyyaronuiicst ¢ OO0yyaromuiics
BJ1aC€€T HaBbIKaMH BJ1aC€€T HaBbIKaMHU HeOOIBIIUMHU CB060L[H0 BJIaaccT
HUCIIOJIb30BaHUsA HUCIIOJIb30BaHUsA 3aTPpyAHCHUAMU HaBbIKaMH
(1)I/I3I/I‘-ICCKI/IX (1)I/I3I/I‘ICCKI/IX HBJICHI/II;'I BJIAACCT HABBIKAMH HCIIOJIB30BaHUA
SIBJICHUM U 3aKOHOB ¥ 3aKOHOB MEXAaHUKH, | MCIOIb30BAHMA busnuecKkux ABICHUN
MEXaHUKH, TEPMOJIMHAMUKH, (u3uUeCcKUX SABIECHUN | ¥ 3aKOHOB MEXaHUKH,
TEPMOJVHAMUKH, BIIEKTPUYECTBA U 1 3aKOHOB MCXaHUKH, | TEpPMOJAVUHAMUKH,
DJIEKTPUYECTBA U MarHeTusma Inpu TCPMOAMHAMUKU, JJIEKTPUYECTBA U
MarHeTu3Ma Ipu peuieHun SNCKTpUICCTBA U MAarHeTu3Ma Ipu
perieHnn npodecCHOHaNbHBIX | MarHCTH3Ma NpU pelieHun
mpo(heCCHOHAIBHBIX | 3a1a4 peUICHNHA mpodecCuoHaTBLHBIX
3aa4 podecCuoHaTBHBIX 3a1a4
3a/1a4
b1.0.12-3.2 | OOyuaromuiics He OO0yuaronuiics ci1abo OOyyaronuiicst ¢ OOyyaronuiicst ¢
3HAeT DJIECMEHTAPHBIC | 3HACT DJIECMECHTAPHBIE | HE3HAYUTEIbHBIMU TpebyeMoii cTeneHbI0
OCHOBBI ONITUKH, OCHOBBI OIITUKH, OIMOKaMHU U IMOJIHOTBI 1 TOYHOCTH
KBaHTOBOW KBaHTOBOM MeXaHUKH | OTACJIBHBIMU 3HACT 3JICMEHTAPHBIC
MEXaHUKH U 1 aTOMHOM (DH3UKH npobenamu 3HaeT OCHOBBI ONITHKH,
aTOMHO# (PH3HKH SNEMEHTapHELIC KBaHTOBOW MEXaHUKU
OCHOBBI OIITUKH, Y aTOMHOW (U3UKH
KBaHTOBOW MEXaHUKU
1 aTOMHOU (DU3HKH
b1.0.12-V.2 | OOyuarommiics He OOyuaromuiics ciabo OO0yyJaronuiicst ymeeT OO0yyJaroniuiicst ymeeT
YMECT UCIIOJIB30BATH YMECT UCII0JIB30BATh HCIIOJIB30BaTh HCIIOJIBb30BaTh
OCHOBHBIC 3JeMEHTapHbIC 3J€MEHTapHbIC 3J€MEHTapHbBIC
HCIIOJIb30BaTh OCHOBBI ONTHKH, OCHOBBI ONITHKH, OCHOBBI ONITHKH,
DJIEMCHTAapHBIC KBAaHTOBOM MEXAaHUKH | KBAHTOBOM MEXAaHUKH | KBAHTOBOW MEXaHUKHU
OCHOBBI ONITUKH, W aTOMHOM (pU3HKH Y aTOMHOM (pU3HKH Y aTOMHOM (U3HKH
KBaHTOBOM [IPU pEIIEHUU IIPU pELICHUU IIPU pELICHUU
MEXaHUKH U po¢eCCHOHATBHBIX po¢hecCHOHATBHBIX po¢hecCHOHATBHBIX
aTOMHOU (1)1/13I/IKI/I 3a1a4 3a7a4 ¢ 3a71a4
HpI/I peH_ICHI/II/I HC3HA4YUTCIIbHBIMU
poheCcCHOHAIBHBIX 3aTpyAHEHUSIMU
3a1a4
b1.0.12-H.2 | OOyuarommiics He OOyuaromuiics ciabo OO6yyaroniuiics ¢ OO6yuarontuiics
BJIAACCT HABBIKAMH BJIAACCT HABBIKAMH HEOOIBIINMHU CBO60,I[HO BJIaaCCT
HCIIOJIb30BAHUA HCIIOJIb30BAHUA 3aTPYAHCHUAMUA HaBbIKaAMU
3JIE€MEHTAapPHBIX AJIEMEHTAPHBIX OCHOB | BJIAJIEET HABBIKAMHU UCIOJIB30BAHUS
OCHOB ONTHKH, ONTHKH, KBAHTOBOI UCII0JIb30BaHNU 3JEMEHTapHBIX OCHOB
KBaHTOBOMU MEXaHUKH M aTOMHOM | IEMECHTAPHBIX OCHOB | ONITHKH, KBAHTOBO#

MECXAaHUKHU 1

(U3UKHU IPH PEeLICHUI

OIITHKH, KBAHTOBOM

MEXaHUKH U aTOMHOU
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Dopmupye- Kputepuu u 1mkasna oleHUBaHUS pe3yJbTaToOB 00yUYEHHS MO JUCLUIUINHE
Mele 3YH
Henocratounsrit JlocTaTo4yHbIN Cpennuii ypoBeHb | Bpicokuil ypoBeHb
YPOBEHb YPOBEHb
aTOMHOH (pr3nKn po¢eCCHOHANTBHBIX MEXaHUKH U aTOMHOHW | (PU3UKH MPH PELICHUU
IIpU pCIICHUN 3aga4 (I)I/IBI/IKI/I IIpU pCIICHUHU HpO(l)eCCI/IOHaJ'IBHI:IX
pohecCHOHAIBHBIX podeCcCHOHaATEHBIX 3a71a4
3a1a4 3aj1a4

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHMA, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XapPAKTePU3YOIIMNX
copMUpPOBAHHOCTH KOMIIETEHIIHI B MpoIecce OCBOCHU S JUCIUIJIMHBI

TunoBble KOHTPOJBHBIC 33JaHUSI U MAaTEPHAIIbI, HEOOXOAUMBIE NIl OICHKU 3HAHWM, YMEHUN H
HaBBIKOB, COZiepKaTcs B yueOHO-METOINYECKUX pa3paboTKax, MIPUBEACHHbBIX HUXKE.

1. OcHOBBI BHOpPAIMOHHONW MeEXaHUKU [DJEKTPOHHBIH pecypc] : ydeO. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4dEeHHS HaIpaBJICHUS MOJITOTOBKU
23.03.03 DkcmyaTanus TPaHCHOPTHO-TEXHOJIOTHYECKUX MALIMH U KOMIUIeKcoB / FOxHO-Y panbckuit
I'AY, Uuactutyt Arpounxenepud ; cocT.: E. M. bacapeiruna [u ap.] .— YensOunck: KOxxHO-Y panbckuit
I'AY, 2016 .— 58 ¢. — Jloctyn u3 nokanbHOM cetu http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosiHOBast 1 KBaHTOBAas ONTHUKA [ DJIEKTPOHHBIA pecypc| : METOIUYECKUE YKa3aHUs U 3aJaHus
o ¢usnKe 17 OaKalaBpoOB M CTYACHTOB MHXEHEPHBIX crieruanbHocTel / cocT.: E. M. bacapeiruna [u
ap.] ; FOxuo-Ypansckuit ['AY, UncTutyT arponnkenepun .— Yensounck: KOxno-Ypanbckuit [AY,
2015 .— 41 c¢. — Jloctyn u3 nokanbHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu Mureprer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynspHas pusmka [ DneKTpoHHBIN pecypce] : MeToa. ykazanus / coct.: E. M. bacapeiruna
[u np.] ; FOxHO-Ypanbckuii 'AY, UacTuTyT arponnkenepun .— Yensounck: FOxuo-Ypansckuii [AY,
2017 .— 20 c..— Jloctyn u3 nokampHOU cetn http://192.168.0.1:8080/localdocs/fisika/13.pdf. —
Joctyn u3 cetu Mureprer http://188.43.29.221:8080/webdocs/fisika/13.pdf.

4. @usnuecKkue OCHOBBI MEXaHHMKHM [DIEKTpoHHBIH pecypc] : yudeb. mocolue s
CaMOCTOATENIbHON pabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxuHo-Ypansckuii 'AY, 2018. -
68 c. : mi. - bubnmorp.: c. 68 (5 Ha3B.).- Pexxum noctyna: http://192.168.0.1:8080/1ocaldocs/fisika/14.pdf

5. OCHOBBI MOJICKYJISIPHON (DU3UKH M TEPMOJUHAMUKH [ DNEKTPOHHBIN pecypc] : yued. mocodue
JUTsI CAMOCTOATEIILHON pabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: KOxuno-Ypansckuii 'AY, 2018. -
3 c¢. - C nopun. - bubmmorp.. c¢. 33 (5 Ha3B.). Pexum = nmocryma:
http://192.168.0.1:8080/localdocs/fisika/15.pdf

6. DIEKTpOMarHUTHBIC SIBJICHUS U KBAaHTOBBIE (PP EKTHI [ DIIEKTPOHHBIHN pecypc] : yueb. mocodue
ISl CAMOCTOSITENIbHOM pabOThI CTYICHTOB OYHOH U 3a04. (hopMmbl 00yuenus / FOxxno-Ypansckuit ['AY,
HNucturyT arponnxkenepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxuo-Ypansckuit AV, 2018. -

49 ¢ : wunr - C npun. - bubmmorp.: c¢. 48 (5 Ha3.). Pexum pgocryma:
http://192.168.0.1:8080/localdocs/fisika/16.pdf
7. Onextpoctatuka. IlocTosHHBIH TOK [DnekTpoHHBIH pecypc] : yuded. mocobue s

CaMOCTOATENIbHONW pabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensiounck: Oxuno-Ypansckuii 'AY, 2018. -
95 c¢. : un. - bubmmorp.: c. 95 (5 Ha3B.). Mecro xpanenus: Db UI'AA Pexum npocryma:
http://192.168.0.1:8080/localdocs/fisika/17.pdf

4. MeToguveckne MaTepHuaJIbl, ONPeiessolue NpoueIypbl OeHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (WJIM) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3YHIIHUX C(POPMUPOBAHHOCTH
KOMIIeTEeHILM I
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http://192.168.0.1:8080/localdocs/fisika/11.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf
http://188.43.29.221:8080/webdocs/fisika/13.pdf

B nmanHOM paszmene METOOUYECKHE MATE€pHAlIbI, ONPEACISAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHUH, yMEHHWil, HaBBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tam (HOPMUPOBAHHUS KOMIIETEHIMH IO
aucuuiuinHe «@usuka», IPUBEICHBI IPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIb3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCcTallui 00yJaroIuxcsl.

4.1. OueHo4HbIe CpeACTBA 1JI51 NPOBeAEeHHUS TEKYIero KOHTPOJISl YCIIeBaeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH
OTBeT Ha MPAKTHUYECKOM 3aHSATUU UCTIONB3YETCS IJIsl OLIEHKH Ka4yecTBa OCBOCHHS 00yUJaIOIIIMCS
OCHOBHOM TpodeccroHaIbHON 00pa30BaTeIbHONW MPOTPaMMBI IO OTACIBHBIM BOMPOCAM U TEMaM

TUCHUIUIMHBL. TeMbl W TMJaHbl 3aHATANR (CM. MeToApa3paldoOTKH M. 3) 3apaHee COoOOMAITCs
oOyuaromumcsi. OTBET OICHUBACTCS OIEHKOH «OTIUYHO», «XOPOII0», «YIOBICTBOPHUTEIHHO» WU

«HEYJOBJIETBOPUTEIBLHO».

No OLIeHOYHBIE CPEACTBA Kon n HaumeHoBaHue
TunoBble KOHTPOJIbHBIE 3afaHusl MW (WJIM) HHBIE MaTepuabl, UH/IMKaTOpa
HEOOXOIUMBIC I OIICHKU 3HAHUH, YMEHHI, HABBIKOB U (HUJTH) OTBITA KOMITIETEHIIUH
NEeSITeNIbHOCTH, XapaKTepU3YIOIINX c(OpMUPOBAHHOCTh
KOMIIETEHIIMH B IPOIIECCe OCBOCHUS IUCIUIIMHBI

1 | Jluck pagmycom 20cM BpamaeTcs coriacHo ypaBHeHHIo =A+Bt+Ct?, N1-2.5.0I1K-2
rae A=3 pag; B=-1ct; C=0,1c?, ¢ - yron moBopoTa paauyca aucka. JleMoHCTpUpYET
Onpenenuth a1 MoMeHTa BpeMeHu 4,0 ¢ 3HaueHue yria MexIy MMOHUMAaHHUE
BEKTOPAMH TIOJTHOTO W HOPMAITBHOTO YCKOPEHWH, a TaKKe YUCIO | (PU3NYECKUX SIBICHUI
000pOTOB, CHENAaHHBIX JUCKOM K JAaHHOMY MOMEHTY OT Hayaja | U NpUMEHSET 3aKOHbI
BpaieHus. 300pa3uth BEKTOPHI BCEX KMHEMATHYECKHX BEITUYHH B MEXaHHKH,
YKa3aHHbIII MOMEHT BpEMEHU TEPMOJUHAMUKH,

ANEKTPUYECTBA U
MarHeTusma

2 | IToBepXHOCTB cepebpa OCBEIIEHa CBETOM JUIMHOM BONHEI 1,5°107 M. N/11-2.6.0I1K-2
MakcumanpHasi CKOPOCTh (POTOINEKTPOHOB Il JAHHOTO CBETa JleMoHCTpHUpYeT
cocranser 1,1°110°% wm/c. Kakas 3amepkuBaromias pa3sHOCTb | 3HAHHE DIEMEHTAPHBIX
NOTEHIMAJIOB MOTpedyercs s npekpaiienus ¢porodddexra? Haittu OCHOB OIITHKH,
KpacHyto rpanuily poroaddexra ais cepedpa. KBAaHTOBON MEXaHHUKHU

Y aTOMHOHN (PU3UKH

Onenka o0OBsABIAETCS 00yJaromeMycsi HEIOCPEICTBEHHO MOCJE OTBETA.

Kputepun omnenku orBera (Tabil.) MTOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B HAayalle 3aHSTHU.

Ixanaa

Kpurepun oneHuBanus

3aKOHOB, SIBJIEHUW W MPOLIECCOB,;

OneHka 5
- Marepuan M3JO0XKEH TI'PaMOTHO,

(oTIMYHO)

- IPOAEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- 00yJaroIuiics MOJHO YCBOMJI y4eOHBIN MaTepua;
- IPOSABIISIET HABBIKM aHAJIN3a, 000OIEHHS, KPUTHUECKOTO OCMBICIICHUS
U BOCTIPUATHSA UH(OPMAIIUK, HABBIKA OMMCAHUS OCHOBHBIX (pU3MUYECKUX

B OIPEIEICHHOM JIOTMYECKOU
IIOCJIEZ0OBATEIIBHOCTH, TOYHO UCIIOJIb3YETCSl TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHE WJUIIOCTPUPOBAThL TEOPETHUECKUE ITOJIOKECHUS
KOHKPETHBIMH IIPUMEPAMHU, IPUMEHATh UX B HOBOW CUTYallUU;
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Ixanaa

Kpurepun oneHuBanus

- MOTryT OBITh IOMYIICHBI OJHA—IBE HETOYHOCTHU TPU OCBEUICHUU
BTOPOCTEINIEHHBIX BOIPOCOB.

OueHka 4
(xoporto)

OTBET YJIOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLIEHKY «5», HO TIpU
3TOM UMEET MECTO OJIMH U3 HEJJOCTAaTKOB!

- B YCBOGHHUH y4eOHOT0 Marepuaa J0MyIIeHbl HeOOobIIne MpoOesl, He
MICKA3MBIIHE COJICPKAHUE OTBETA;

- B PEUICHUU 33/1a4 JONYIICHbI HE3HAYUTEIbHbIC HETOUHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- HEMOJHO WJIX HETOCIEN0BAaTEeIbHO PACKPBITO CONEPKAHUE MAaTEpHalIa,
HO TOKa3aHO o0Iee MOHMMaHUE BOMNPOCa U MPOIEMOHCTPUPOBAHBI
YMEHHS, JOCTATOYHBIE I AAJIBHENIIETO YCBOCHHS MaTepraa;

- HMMEJHCh 3aTPyIHEHHUS WM JOMYLICHbl OIIMOKH B ONpEIEICHUU
NOHATUH, WCMOJB30BaHUM TEPMHUHOJIOTUM, ONUCAHUM (PU3NYECKHX
3aKOHOB, SIBJIEHUH U IIPOLIECCOB, PEILIEHUH 3a/1a4, UCIIPABICHHBIE [10CIIE
HECKOJIbKUX HABOASIIUX BOIIPOCOB;

- HENOJHOE 3HAaHHE TEOPETUYECKOr0 MarepHaia; OOydarouiuiics He
MOYKET IPUMEHUTH TEOPUIO B HOBOW CUTYallUH.

Onuenka 2
(HEYTOBIETBOPUTEILHO)

- HE PACKPHITO OCHOBHOE COZIEpKaHKME YIeOHOTO Marepuaia;

- oOHapy)K€HO HE3HAaHWE WJIM HEMOHMMaHHWe OoJbIeld WM Hambojee
BRXHOU YacTH y4eOHOTO Marepuana;

- JIOTIYIIEHBI OIMMOKW B OINpPENEIICHUU TOHSATHHA, MPH HMCIOIH30BAHUU
TCPMUHOJIOTHH, B OIKUCAHUU q)HBI/IquKI/IX 3aKOHOB, SIBJICHUU U
IIPOIIECCOB, PEIICHUH 3a]1a4, KOTOPhIC HE UCTIPABIICHBI ITOCIIEC HECKOIBKUX

HaBOIAAIHNX BOIIPOCOB.

4.1.2. OueHnBaHue oTYeTA 10 JIAOOPATOPHOU paboTe

Otuer o mabopaTopHO PabOTe UCIIOIB3YETCS ISl OIICHKU Ka4eCTBa OCBOCHHS 00YJArOIIIMMCS

OCHOBHOH MpPOQecCHOHATbHON 00pa30BaTEeIbHON MPOrpaMMBI IO OTACIBHBIM TeMaM JAWCIHIUIMHBL.
Coneprxanue u popma oTdeTa 1o Ja0b0paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
nabopatopapiM pabotam (. 3 ®OC). CoxepxkaHue oTueTa W KPUTEPUH OIEHKH OTdera (TadI.)
JIOBOJIATCS JIO CBEICHUS 00yYAIOIIMXCsl B HAUaJIe 3aHsATHI.

Ne OLIeHOYHBIE CPEACTBA Kox u HaumenoBanue
TumnoBble KOHTPOJILHBIC 3alaHus W (WIU) WHBIE MaTEPHAIbI, WHJIMKaTopa
HEOOXOAMMBIC JI OIICHKW 3HAHWW, YMEHUW, HABBIKOB W (WJIH) KOMIETCHIIUHN
OMbITa JIEATEIBHOCTH, XapaKTePU3YIOMHNX CHOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUILINHBI

1 1. UTo Ha3BIBACTCS CHIION TSHKECTH? NJ1-2.5.0I1K-2
2. Yro nogHUMaeTcs Mo/ CUIIOH BCEMUPHOIO TATOTEHUS? JemoHcTpupyeT
3. 3anumuTe GopMyiy IS ONPEaeIICHNs YCKOPEHUS CHITbI IIOHUMAaHue
TSXKECTH. (buU3HYECKUX SIBICHUN
4. Kak omnpezensieTcsi ycKOpeHHE CBOOOHOTO MaJIeHHs C MOMOIIBI0 | U MPUMEHSET 3aKOHBI
MaTEeMaTH4eCKOro MasiTHUKA? MEXaHUKH,
5. Yrto Ha3bIBaE€TCS MATEMAaTHYECKUM MAaSTHUKOM? TEPMOJIUHAMUKH,
6. Kax onpenenuts mnepuoa KoneOaHWA MaTEeMaTHYECKOTO 3JIEKTPUYECTBA U
MasiTHUKa? Mar"HeTus3ma

2 1. B 4em cocTOAT 3aKOHBI OTPAKEHUS U MPEIOMIIEHUS cBeTa? NA-2.6.0I1K-2
2. st wero npegHazHaueH pedpakToMeTp? JleMoHCTpHpYyET

3. Ha yem ocHOBaH nmpuHIUN JAeiicTBUA pedpakTomeTpa?
4. Yto Ha3bIBaeTCs pePpaKkTOMETpHEH?
5. I'ne Ha mpaKkTHKE UCIOIB3YIOTCS pepaKkTOMETphI?

3HAHUC 3JICMCHTAPHBIX
OCHOB OIITHKH,
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Ne OLIeHOYHBIE CPENCTBA Kox u HaumenoBanue
TumnoBble KOHTPOJILHBIC 3alaHuss W (WIU) WHBIE MaTEPHAIbI, HHOUKATOpA
HEOOXOAMMBIC JIA OIICHKW 3HAHWW, YMEHUW, HABBIKOB W (WJIH) KOMIIETECHIIUU

OTbITa JIEATEIBHOCTH, XapaKTePU3YIOMHNX CHOPMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI

KBAaHTOBOU MEXaHUKU
¥ aTOMHOM (PU3UKH

Otuer oOLEHUBAETCS M0 YCMOTPEHHIO IIPENoAaBaTels OLEHKON «OTIMYHO», «XOPOIIO»,
«yIlOBJIETBOPUTEIBHOY», «HEYJOBIETBOPUTENBHO» MIIM OLIEHKOM «3aduTeHO», «He 3auTeHOo». OleHka
«3aYTEHO» CTaBUTCSA oOOydarommcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSIM,
YCTQHOBJICHHBIM ISl TOJIOKUTENBHBIX OLIEHOK («OTIMYHOY», «XOPOILO», «YHAOBIETBOPUTEIHLHON).
OneHka 00BsABISIETCS 00Y4AIONEMYCSl HETOCPEACTBEHHO MOCIE CAAYN OTYETa.

HIxana

Kputepun onenunBanus

Onuenka 5
(OTIMYHO)

- I3JIOKCHHUE MaTepuaja JIOTHYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

- YMCHHE BBICKA3bIBaTh M OOOCHOBAaTh CBOM CYXKJICHHWS NPH OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMCHHE ONTUCHIBATh (PU3NUYCCKUEC 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMGHI/IG HpOBOI[I/ITI: 1 OLICHUBATHb peBy.]IBTaTBI HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aa4H.

Ornenka 4
(xopor1o)

- U3JI0)KEHHE MaTepuasa JIOTHYHO, TPaMOTHO;

- cBOOOTHOE BJIa/IEHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE€ IIPUMEHEHHE TEOPETUUYECKUX 3HAHUW I ONUCAHUS
(bu3nYeCKUX 3aKOHOB, SIBJICHUI U MPOLIECCOB, PEIICHUsI KOHKPETHBIX 3a/a4,
IIPOBEJICHUS M OLIEHWBAaHUS PE3YJIbTaTOB M3MEPEHUH, HO COJEp)KaHUE U
(dbopMa 0TBEeTa UMEIOT OT/IEIbHbIE HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HENIOCIIEJ0BATEIbHO,

- HETOYHOCTH B ONPEAEICHUU IOHATHW, B NPUMEHEHUM 3HAHUM IS
onucaHuss (U3NYECKHX 3aKOHOB, SIBICHUH M IPOLIECCOB, pEIICHUS
KOHKPETHBIX 3a/]1a4, IPOBEJCHUS U OLICHUBAHHUS PE3YyJIbTATOB U3MEPEHUN,

- 3aTpYAHEHUS] B 0OOCHOBAaHUH CBOMX CYXJICHHI;

- o0HapyXuBaeTCs HEIOCTaTOYHO TIyOOKOEe IOHWMaHUWE HU3YYEHHOTO
MaTepuaa.

OneHka 2
(HEYAOBIETBOPUTENIBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUIECKUX 3HAHUI; TOMYIICHBI OIINOKH B
OTIpeIeICHUN TOHATHH W ONUCAaHUHM (PU3MUYECKUX 3aKOHOB, SIBICHUU H
NPOLIECCOB, MCKAXEH WX CMBICI, HE PENIeHBl 3aJadyd, HE MPaBHIBHO
OLIEHUBAIOTCS PEe3yIbTaThl N3MEPEHUH;

- He3HaHHE OCHOBHOTO Marepuaia y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie OIMOKH B U3JI0KECHHUU.

HIxana

Kpurepun oneHuBanus

OLeHKa «3a4TEHO»

- U3JI0’)KEHUE MaTepuaa JIOTMYHO, TPaMOTHO;

- cBOOOHOE BIIaJICHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh W OOOCHOBATh CBOM CYXKIICHHsI TPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3MUECKUE 3aKOHBI, SIBICHHS U MPOIECCHI;

- YMEHHE NMPOBOJIUTH U OLIEHUBATh PE3YyJIbTaThl U3MEPEHU;
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HIxanaa

Kpurepun oueHuBanus

- CHOCOOHOCTBH pelllaTh WHXKEHEPHBIC 3a]add (JOMYCKAeTCs HaIudue
MaJIO3HAYUTENFHBIX OHMIMOOK WM HEIOCTaTOYHO TIOJHOE PAaCKPBITHE
COJIep>KaHue BOMPOCA WJIU MOTPEIIHOCTh HEMPHUHIIUITMATHHOTO XapaKTepa
B OTBETE Ha BOIPOCHI).

OLeHKa «HE 3a4TEHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHUM; JOMYIIEHbI OIIMOKH
B ONPEICICHUN TOHSATHIA W ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUHA H
mponecCoB, MCKAXXCH HUX CMBICJI, HC PCIUCHBI 3aa4yu, HC IMPaBUIILHO
OLICHUBAIOTCSI PE3YIbTAThI N3MEPECHUH;

- HE3HAHWE OCHOBHOTO MaTepHualia y4eOHOW MpOrpammbl, AOMYCKAIOTCS
rpyObIe OMIMOKHU B U3JIOKCHHUH.

4.1.3. TectupoBanue

TectupoBaHue HUCHONB3YyeTCSl U OLIEHKM KayecTBa OCBOCHUS OOydYarolUMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTACIBHBIM TEMaM WJIH pa3zeiaM JUCIUTUIUHBL
Tect mpencraBiseT co0OW KOMIUIEKC CTaHAAPTHU3WPOBAHHBIX 3aJaHUM, IMO3BOJISIONIMKA YIPOCTUTH
MpOLEAYPY H3MEPEHUS 3HAaHUH U yMeHUH o0ydaromuxcsi. O0y4aromuMes BBIJAIOTCS TECTOBBIC 33/ IaHUS
¢ (GOopMyIUPOBKOW BOIMPOCOB U MPEIJIOKEHUEM BBIOPATh OAMH MPABUIBHBIA OTBET M3 HECKOJBKHX

BAapHUaHTOB OTBCTOB.

Ecnu och BpallieHHs IEpeHeCcTH NapajjiesibHO B TOUYKY Ha oOpyde, TO
MOMEHT MHEpLHHU 00pyya

- YMEHBIIUTCS B 2 pasa;

- yBenuuuTtces B 1,5 pasa;

- HE U3MEHHUTCH;

- ymMeHbIInTCA B 1,5 pasa;

- YBEJIMYMUTCS B 2 paza.

3. OTHOCHUTENBHON BETUUNHON SIBIIAETCA ...

- CKOpOCTb CBETa B BaKyyMe;

- OapUOHHBIN 3apsiz;

- JUINTENILHOCTD COOBITHS;

- DJIEKTPUYECKUN 3apsiL.

4. Cpenssisi KHHETHYECKask SHEPIUs MOJIEKYJIbI MJI€AJIbHOTO ra3a Ipu
temmepatype T paBHa e=iKT/2.. 3aecs i=nn+ nBp+2nk, rae nm, nBp, Nk
— YHMCIO CcTeneHed cBOOOJbl MOCTYNAaTEIbHOIO, BpAllaTEIbHOIO H

Ne OueHouHbIE CpeACTBA Kon u
TunoBble KOHTpPOJIbHBIE 3aJaHusg W (WIKM) HHBIE MaTepuabl, HaVMEHOBAHHUE
HE0OXOMMBIE [T OLIEHKH 3HaHUI, YMEHHIA, HABBIKOB M (MJIM) OIBITA MHAMKATOpa
NEeSTeIbHOCTH, XapaKTepU3yIOIUX c(hOPMUPOBAHHOCTh KOMIETEHIIUN KOMIIETEHIINHU
B IIPOLIECCE OCBOCHMSI IUCLUIIIIMHBI

1 l. Ecnu uMmynsCc CUCTEMBbl MATEpHAIbHBIX TOYEK B OTCYTCTBHH N11-2.5.0I1K-2
BHEIIHUX CHJI OCTAETCS MOCTOSIHHBIM, TO IIEHTP MAacc 3TOW CHCTEMBI | JleMoHCcTpupyeT
MOJKET JIBUTAThCH ... MMOHMMaHHe
- PaBHOMEPHO U IPSIMOJIMHENHO; duznueckux
- C IOCTOSTHHBIM YCKOPEHUEM; SBJICHUHN U
- C IEPEMEHHBIM YCKOPEHHEM; IPUMEHSIET 3aKOHBI
- [10 OKPY>KHOCTH C IOCTOSTHHOM CKOPOCTBIO. MEXaHUKH,

2. MoMeHT MHepUMH TOHKOro o0pydya Maccod M, paguycoMm R | TepmoanHamMuKw,
OTHOCUTEIIbHO  OCH,  NpoXoisiied  uepe3  LEHTp  oOpyya | 3JIEKTpUYECTBa U
NEepIEHINKYIISPHO TUIOCKOCTH, B KOTOPOH JIEKHUT 00pyd, paBeH I=mR2. Mar"HeTusma
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OlLIeHOYHBIE CPENCTBA

TunoBble KOHTPONIbHBIE 3aJaHus W (WIM) WHBIE MaTepUabl,
HEOOXOIMMBIC ISl OIICHKHU 3HAHWM, YMEHUH, HABBIKOB U (WMJIN) OIIBITA
JEeSTEIIbHOCTH, XapaKTePU3yIIUX chOpMUPOBAHHOCTh KOMIIETCHIIUN
B IIPOIIECCE OCBOCHMS TUCITUTITHHBI

Kon u
HAUMCHOBAHUC
WHIUKAaTOpa
KOMIICTCHIINN

K0JICOATEIPHOTO JIBUKCHUN MOJICKYNbl. [IpH yCIIOBHH, YTO HMEIOT
MECTO TOJBKO MOCTYMATEIbHOEC W BpaIlaTeIbHOE [BIDKCHHE, IS
Bojtopona (H2) umciio i paBHO

5. B mporiecce n30TepMUYIecKOro coOOIIeHUsI TETIa TOCTOSTHHON Macce
UJEATBHOTO Ia3a €ro SHTPOIIHUS ...

- HE MEHSIETCS;

- YMEHBILIAETCS;

- YBEJIMYUBACTCH.

6. MI3MeHeHne BHYTpPEHHEN 3HEPIUM Ia3a MPOU30ILIO TOJIBKO 3a CYET
paboTHI CKATHS Ta3a B ...

- N30TEPMHUUECKOM IPOIIECCE;

- n300apHOM TIpoIIecce;

- N30XOPHOM ITPOLIECCE;

- aInabaTHYECKOM TpoIiecce.

7. ToueuHbll 3apsan +q HaXOOUTCS B IEHTpe CcepuuecKoi
noBepxHocTu. Ecnu 3apsn cMecTuTh U3 1eHTpa cephl, OCTaBIss €ro
BHYTpPH HEE, TO IOTOK BEKTOPa HANPSHKEHHOCTH 3JEKTPOCTATUUECKOTO
MOJIsl Yepe3 MOBEPXHOCTh Chepshl. . .

YMEHBIIUTCS;

HE U3MEHUTCH,

YBEITUYUTCSL.

8. Ecnu yBenuuuTh B ABa pa3a HaNPSHKEHHOCTh AJIEKTPUYECKOTO MOJIS
B [IPOBOJIHMKE, TO y/€JIbHASI TEIJIOBAs MOITHOCTh TOKA ...

- YMEHBILINTCA B JIBa pa3a;

- HE UBMEHUTCS;

- YMEHBIIUTCS B 4 pasa;

- yBeNUUuTCs B 4 pasa,

- YBEJIMYUTCS B J[Ba pasa.

9. Ilpm mnomMenmieHMM JUANEKTPUKA B  JJIEKTPUYECKOE  II0JIE
HANpPSDKEHHOCTh  DJIEKTPUYECKOr0 TOJsl  BHYTPU  OECKOHEUHOTO
OIHOPOAHOIO  M30TPOIHOIO JUAJIEKTPUKA C JAUIJIEKTPUUECKON
MPOHMUIIAEMOCTHIO € ...

- OCTaeTCs HEU3MEHHOIA;

- OCTAeTCsl PAaBHOM HYIIIO;

- YBEJIMUMBAETCS B € pas;

- YMEHBIIAETCS B € pas.

10. YMeHbIIIeHHE aMIUTMTYAbI KOJICOAHWNM B CHUCTEME C 3aTyXaHHUEM
XapaKTepU3yeTcsl BpEMEHEM penakcauuu. Eciu npu HensMEHHOM
OMMYECKOM CONPOTUBJICHUH B KOJIEOATETbHOM KOHTYPE YBEIUYUTH B 2
pa3a MUHAYKTUBHOCTh KaTYyLIKH, TO BPEMS peIaKCcaluu. . .

- YMEHBIIUTCS B 2 pasa;

- YBEJIMUUTCS B 2 pasa,

- yBeJIMUMTCS B 4 pa3a;

27




Ne OlLIeHOYHBIE CPENCTBA Kon u
TunoBble KOHTPONIbHBIE 3aJaHus W (WIM) WHBIE MaTepUabl, HaWMEHOBAaHUE
HEOOXOIMMBIC ISl OIICHKHU 3HAHWM, YMEHUH, HABBIKOB U (WMJIN) OIIBITA WHJIUKaTopa
JEeSTEIIbHOCTH, XapaKTePU3yIIUX chOpMUPOBAHHOCTh KOMIIETCHIIUN KOMITETCHITHH
B IIPOLIECCE OCBOCHMUSI IUCIUIIIIMHBI
- YMEHBIINTCS B 4 pasa.

2 1. Kakoe siBneHue JISKAT B OCHOBE JCHCTBUS caxapumeTrpa? N/11-2.6.0I1K-2
- “UHTEp(EPEHITUS TOJISIPHU30BAHHOTO CBETA; JleMoHCTpUpYET
- IBOHOE JIy4eTpeIOMIICHHUE; 3HaHHE
- BpallleHHe TUIOCKOCTH TOJISIPU3AIIHH; DJIEMEHTAPHBIX
- I3MEHEHHE UHTEHCUBHOCTH CBETA. OCHOB OIITHKH,
2. YcraHoBKa [ oy4yeHus kosel HploToHa ocBeaeTcst na1alonmm KBaHTOBOM

HOPMaJbHO MOHOXPOMAaTHYECKHUM CBETOM JJIWHOW BOJHBI 0,6 MKM.
Onpenenurte TONMIMIMHY CJIOS BO3/AyXa, Tam, Ille€ B OTPAKEHHOM CBETE
BUJTHO MIEpBOE CBeTiIOe Koubllo HeloToHA.

- 0,15 MKM,;

- 0,30 MKM;

- 0,45 MKMm;

- 0,75 MKM.

3. Uemy paBHa pa3HOCTb BOJIH, IPUXOASIINX B IaHHYIO TOUYKY OT JIBYX
coceqHux 30H Openens?

4. Ha  mudpakmmonnyro  pemeTky — mamaeT  HOPMaJbHO
MOHOXpoMmaTuieckuii cBer (A=0,7 w™xwMm). Omnpenenaure MEpUOT
TU(GPAKIIMOHHON PEIIeTKU, €CIM Ha SKpaHe BUIHO 11 qudpakmoHHbBIX
MaKCHMYMOB.

- 3,5 MKM,;

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MEM.

5. Ompenenute CKOpPOCTh CBETa B BOAE, eciu yroia bprocrepa mpu
OTpaX€HUHU CBETA OT MOBEPXHOCTHU BOJIbI OKA3aJICsl paBHBIM 53°.

- 3-108 m/c;

- 2,8:108 m/c;

- 2,25-108 m/c;

- 1,33-108 m/c.

6. Kak wu3MeHsercs HMHTEHCUBHOCTH
MPOLIEIIET0 Yepe3 OUH MoJspu3aTop?

- yMeHbIIaeTcs B 4 pasa;

- YMEHbIIAETCS B 2 pasa,;

- yCUJIUBaeTcs B 2 pasa;

- ocTtaercsi 0e3 U3MEHEHUH.

7. Ha mieHKy ouHaKOBOM TONIIUHEI (TTOKa3aTeab mpeaomieHus 1,4)
HOpMaJIbHO Tajaer Oenblii cBeT. IIpu kakol HaMMEHBIIEH TOJNIIMHE
MJICHKA OTPKEHHBIN OT Hee CBeT OyeT 3eneHbIM (A=0,56 MKkm)?

- 2:10-7 m;

CCTCCTBCHHOI'O CB€Ta,

MEXaHHUKHU
aTOMHOU (pU3UKU
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Ne OlLIeHOYHBIE CPENCTBA Kon u

Tunosslie KOHTPOJIBHBIC 3alaHud U (I/IJ'II/I) HWHBIC MaTCpuajlbl, HAaMMCHOBAHUC
HEO0OXOUMBIE JISl OLEHKU 3HAHHUM, yMEHUN, HABBIKOB U (MJIM) OMbITA MHIWKATOpa
JeSITeIbHOCTH, XapaKTePU3YIOHUX c(HOPMUPOBAHHOCTh KOMIIETECHIIMN KOMIIETEHIUN
B IPOLIECCE OCBOCHHS AHUCIUIIIIMHBI

- 1.10-7 m;

- 0,4-10-6 m;

- 0,5-10-7 m.

8. Omnpenenute KWHETUYECKYIO DHEPTUIO (POTOAIEKTPOHOB, E€CIIH
pabora Beixoma pasHa 4,8-10-19 [k, a wacTora majgaromiero cBera
1.1015 c-1, h=6,6-10-34 JTx-c.
- 1,8-10-19 JIx;
- 3,3:10-19 JIx;
- 4,8-10-19 JIx;
- 6,6-10-19 JIx.
9. ®oton c¢ sHeprueit 100 k3B B pe3ynpraTe KOMOTOHOBCKOTO
paccestHUsl Ha DJEKTPOHE OTKJIOHWICA Ha yroa 90°. Onpenenure
SHEPTUI0 paccesHHOTO ¢poToHa. OTBET OKPYIIIUTE /10 IEIbIX.
- 68 x3B;
- 84 x3B;
- 92 k3B;
- 102 x3B.
10. IlonHas nyuyenmmyckaTenbHas CHOCOOHOCTh aOCONIOTHO YEPHOTO
tena paBHa 3 Br/cm2. Onpenenure IIMHY BOJIHBI, COOTBETCTBYIOITYIO
MaKCUMYyMY UCITyCKaTeIbHON CIIOCOOHOCTH TOTO Tea.
- 6,1 MKM;
- 3,4 MKM,;
- 1,91 MrMm;
- 0,8 MKM.

[lo pe3ynpraTam TecTa o0O0yYaromIeMyCsi BBICTABISETCS OICHKA «OTIUYHOY», «XOPOILIOY,
«yIOBIIETBOPUTEIILHO» UITU «HEYIOBICTBOPUTEIHLHOY.

Kpurepun onenuBanus orBera (Tabi.) MOBOASTCS 1O CBEASHUS OOYYalOIMIMXCS 10 Havaia
TeCTUpOBaHUs. Pe3ynpTar TecTUpoBaHUS OOBSBISETCS 00yYarOIIEMycCsl HEMOCPEACTBEHHO IOCIE €To
clayu.

Ihcaza (% apamAwLY oTBETOR
Orenka 5 (OTIMYHO) 80-100
Orenka 4 (xoporio) 70-79
Onenka 3 (yI0BIETBOPHUTEIIBHO) 50-69
Orenka 2 (HEYIOBIECTBOPUTEIHLHO) menee 50

TecTtoBbIE 3amaHusA, HCHOJB3YIOIUECS [UIA OLIGHKHM KadecTBa JUCLMIUIMHBI C ITOMOLIBIO
nHPOPMAIMOHHBIX TexHosorui, mnpuBeaeHsl B PIIA: «10. HWubopmannoHHBIE TEXHOJIOTHH,
UCIOJIb3yEMbIE IIPU OCYLIECTBIEHUN 00pa30BaTEIbHOIO Mpoliecca Mo JUCHUIUINHE, BKIIIOYasl IepeYeHb
MIPOrpaMMHOT0 obecrieueHus: 1 MHPOPMALIMOHHBIX CIPpaBOYHBIX cuctem» - My TestX10.2.
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4.1.4. KoutponbHas padora

Konrtponsnas padota (KP) siBisiercss npoyKTOM, OJTYy4aeMbIM B pe3yIbTaTe CaMOCTOSATEIBHOTO
TUTAHUPOBAHMS M BBIMTOJHEHHs y4eOHBIX 3a71ad. KoHTponbHas paboTa MO3BOJSIET OICHUTH 3HAHUS U
YMEHHUSI CTYICHTOB, a TaKXe YpPOBEHb C(HOPMUPOBAHHOCTH HABBIKOB IpH paboTre ¢ y4eOHOI
JUTEPATypOi U IPYTUMHU UCTOYHUKAMU. THITOBBIC 3a7]a4H TI0 BCEM TeMaM, a TaKkke MH(PBI U 3aJaHHsI
JUISL CAMOCTOSITEIILHOTO PEUICHHS COJIEPKATCs B Y4eOHO-METOAMYECKUX pa3paboTkax xadenps! (m. 3

DOC).

Ne OueHouHbIE CpeACTBA Kon n naumenoBanue
TunoBble KOHTPOJIBHBIE 3afaHusl ¥ (WIU) WHBIE MaTepUabl, MHAUKATOpa
HEOOXOUMBIE Ui OIICHKU 3HAHUI, yMEHHI, HABBIKOB U (WUJIM) OIBITA KOMITETEHIIUHT
NESITEIIbHOCTH, XapaKTePU3YIOIIIX c(hOpMHUPOBAHHOCTH
KOMIETEHIIMH B MPOLIECCE OCBOSHUS TUCLHUIIIINHBI

1 | JIBwxeHne MaTepualbHON TOUKM 3aJaHO ypaBHeHHeM X = Bt + Ct®, WJ-2.5.0I1K-2
rae X - mpsMoJHUHeHas koopauHara, t - Bpems, B = 3m/c; C= - JemoncTpupyer
0,25m/c?.  TlocTpouth TrpadUKH  3aBUCHMOCTH OT  BpPEMEHH INOHUMAHHUE
KOOPJMHATHI, MPONUIEHHOTO IMYTH, CKOPOCTH M YCKOPEHHUS 3a MEPBBIE (hu3mUeCKuX SIBICHUM
10 cexyHa ABMKEHUS, a TAaK)Ke HANTH 3HAUYCHHE CpelHel myreBoil | W MNPHUMCHSICT 3aKOHBI
CKOPOCTH 32 TOT K€ UHTEPBAJ BPEMEHU. MCXaHMKH,

TEPMOJUHAMUKH,
ANEKTPUYECTBA U
MarfHeTusma

2 | Ha Metannuyeckyro MiIacTUHY HaIllpaBJIeH My4Y0K yJIbTpadroIeTOBOTO N/11-2.6.0I1K-2
M3ITydeHus JIuHoM BomHk! 0,25°10° M. doToTok mpekparnaercs npu JleMoHCcTpUpYyET
MHUHUMAJIBHOW 3a/Iep’KUBAIONIEC pasHOCTH mnoTeHuuanoB 0,96 B. | 3HaHHWE 3€MEHTapHbBIX
Onpenenuth paboOTy BBIXOAA AJIEKTPOHOB U3 METaIA. OCHOB OIITHKH,

KBAaHTOBOI MEXAHUKHU
Y aTOMHOHN (PU3UKH
OrneHka OOBSBISETCS CTYICHTY HETIOCPEICTBEHHO MOCIIE TPOBEPKH KOHTPOJILHOM paOOTHI.
Hlkasna Kpurepumn oneHuBaHus
Orenka 5 Conepxanne KP monnocTeio coorBercTByeT 3azanuio. KP comepxut
(oTIHHO) JIOTUYHOE, TOCJeI0BaTeNIbHOE H3JI0KEHHEe MaTephalia ¢ MPaBHJIbHBIM
pelIeHueM 3aj1ay.
Omuenka 4 Conepxanne KP monnocTero coorBercTByeT 3amanuio. KP comepxut
(xopomo) JIOTUYHOE, TOCJel0BaTeIbHOE H3JI0XKEHHEe MaTepualia ¢ MPaBHJIbHBIM
pemieHneM 3anad. VMerTcs OAHA-IBE HECYIIECTBCHHBIE OIIMOKU B
MCIIOJIb30BAaHUU €IMHUI] U3MEHEHHUSI, B TOCTPOCHHBIX TpaduKax, CXemax u
T.J
Orenka 3 Conmepxxanne  KP  uyacTMuHO  HE  COOTBETCTBYET  3a/aHUIO.
(YIIORIETBOPHTEHHO) [IpocMaTpuBaeTcsi  HEMOCIIENOBATETFHOCTh  M3IIOKEHUS  MaTepuana,
MPEJICTaBICHbI HEJ0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
MOJIO’KEHUSI, UCTIOJIH30BAHHBIE MPU PEIIeHUH 3aaa4. ViMeroTcs ommoKy B
UCIOJIb30BAaHUU €IUHUI] W3MEHEHHUs, B IOJYyYEHHBIX pe3yJbTaTaX, B
MOCTPOCHHBIX TpaduKax, cXxeMax U T.J
Onenka 2 Copepxanne  KP  4vacTM4HO  HE  COOTBETCTBYET  3aJaHMIO.
(HEyIOBJIETROPHTENEHO) [IpocMaTpuBaeTcsi  HEMOCIIEOBATEILHOCTh  M3IIOKEHUS  MaTepuana,
IIPEJICTaBICHbI HEJ0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
MOJIOKCHHUS, HCIIOJIb30BAaHHBIE TpH  pelieHuH  3amad.  MMeroTtcs
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IlIxkana Kputepuun onennBanus
CYIIECTBEHHbIC OLIMOKM B MCIOJIB30BAaHUM €OUHMIl W3MEHEHHs, B
NOJIYYCHHBIX Pe3yJIbTaTax, B IOCTPOSHHBIX IpaduKax, cXxeMax 1 T.J

4.2. Illpoueaypsl M OLIEHOYHbIE CPEACTBA /sl MPOBEIEHUS MPOMEKYTOUYHON aTTeCTALNHU

4.2.1. 3auer
3adeT He MPEAYCMOTPEH YICOHBIM IIIAHOM.

4.2.2. Dx3aMeH

DOK3aMeH sBisieTcs (GOpMON OIEHKHM KadecTBAa OCBOCHUS OOYYaIOIMUMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNIbHON HPOTrpaMMbl 10 pasjenam IUCHMIUIMHBL [lo pesympTaram
JK3aMeHa 00y4aroIeMycsl BBICTABIISIETCS OLEHKA «OTIMYHOY, «XOPOIIOY, «yIOBIETBOPUTEIHLHOY» HIIH
«HEYJOBJIETBOPUTEIBHO.

DK3aMeH MO JUCHMIUIMHE TMPOBOJUTCS B COOTBETCTBHM C DPACIHUCAHUEM MPOMEKYTOUHOM
aTTeCTallui, B KOTOPOM YKa3bIBAE€TCSI BPEMsI €r0 IMPOBEICHUS, HOMEp ayJUTOPHUH, MECTO ITPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclicaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHWN IJIi MPOMEKYTOYHOM aTTECTAllMd OOYYaIOIIMXCSl YCTaHABIMBACTCS
pabouyeil mporpaMMOi TUCHHUILIMHBI U JOBOAUTCS JI0 CBEACHHS 00yJaIONIUXCs B HA4aJe CeMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MPpaBuIIo, JiekTopamu. C pa3pelnieHus 3aBeayroiero kadenpoit
Ha 9K3aMeHe MOXKET MPUCYTCTBOBATH MPernojaBaTelb Kadeapbl, MPUBICUCHHBIN JJII TOMOIIH B IpPUEMe
sK3aMeHa. B ciydae oTCyTCTBUS BeAylIero mpernojaBaTesis SK3aMeH MPUHUMAETCs MperoaaBaTesiem,
HA3HAYEHHBIM PACTIOPSHKEHUEM 3aBEIYIOIIET0 Kadeapoid.

[IpucyTcTBHE Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacTiopspKeHHs PEKTOpa, MPOPEKTOopa 1Mo yueOHo# paboTe min AexaHa GakylbTeTa He JOITYCKaeTcsl.

OO0yuaromuecs IpH SIBKE Ha DK3aMeH 00s13aHbI UMETh NPH ceO€ 3a4eTHYIO KHUKKY, KOTOPYIO OHH
MPEABSBISAIOT SK3aMEHATOPY.

Jlng npoBeneHus SK3aMeHa BeAYIIHM MpenoiaBaTellb HaKaHyHe MoJIydaeT B JleKaHaTe 3a4eTHO-
9K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIaeTCsl B J€KAHAT MOCIE OKOHYAHUSI MEPONPUATHS B
JIeHb MPOBEACHUS SK3aMeHa UM YTPOM CIIEYIOIIEro JTHS.

DK3aMEHBl TMPOBOJATCA MO OwWieraM B YCTHOM WU TNHCHBbMEHHOM BHJE, TUOO B BHUJC
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUU
C YTBEpXKIEHHBIMH Kadenpoill HK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPKIAIOTCS 3aBEAYIOLIUM
kadeapoil exerogHo. B Ounere comepkuTcs He 0oyiee Tpex BOMPOCOB, 2 TEOPETHUECKUX BOMpOca U
3a/1aya.

DK3aMeHaTOpy MPEeNOCTaBISIeTCA MPaBO 3a/1aBaTh BOMPOCHI CBEpX Ousera, a Takke MOMUMO
TEOPETHUYECKUX BOMPOCOB JaBaTh JIs PEIICHHs 3aJaud U IMPUMEPHI, HE BBIXOJAIIUE 33 PaMKU
MPOMJIEHHOr0 MaTepuasa o u3y4yaeMou TUCIUIIIINHE.

3HaHUs, YMEHUS U HABBIKH OOYYAIOMIMXCS OMPEIEISIIOTCS OICHKAMHU «OTIHYHOY, «XOPOIIIOY,
«yIOBJIETBOPUTEIILHO», «HEYIOBICTBOPUTEIBHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHAI[MOHHYIO
BEJIOMOCTH U B 3a4E€THYIO KHHKKY 00YyYaronierocs B IeHb IK3aMEeHa.

[Ipu mpoBeieHNN YCTHOTO dK3aMEHA B ayJIMTOPUU HE TOJDKHO HAaXOMUThCS Oosee (yKa3bIBaeTCs
KOJIMYECTBO OOYUYAIOIIMXCS) HAa OJTHOTO MPETrogaBaTes.

[Ipu poBeieHUU YCTHOTO 3K3aMEHa CTYACHT BBRIOMpAET IK3aMEHAIIMOHHBIN OUJIET B CITydaifHOM
MOPAJIKE, 3aT€M Ha3bIBaeT (PaMIIIMIO, UMsI, OTYECTBO U HOMEpP IK3aMEHAIIMOHHOTO OuieTa.

Bo Bpems sk3ameHa oOydwaromiyecss MOTYT IIOJIB30BAThCsl C pas3pelleHHst 3K3aMeHaTopa
MPOrpaMMOM  JUCIUIUIMHBI, CIPABOYHOM W HOPMATHBHOM JIMTEPAaTypOd, APYTUMHU IOCOOMSIMHU U
TEXHUYECKUMH CPEJICTBAMH.
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Bpewmst moiroToBKH OTBETA IPH caue K3aMeHa B YCTHOM (popMe T0JIKHO COCTaBIATh HE MEHEe
40 MuHYT (TI0 KETaHUIO 00YJAIOMIErocs OTBET MOXKET OBITh JOCPOUYHBIM). Bpems orBeTa — He Oonee 15
MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY [0 BHIOPAaHHOMY UM
Ounery, UMeeT MpaBO Ha BHIOOpP BTOPOro OHMJIETa C COOTBETCTBYIOIIMM IPOJUICHHEM BPEMEHHU Ha
noAroToBKy. [Ipu OKOHYATENbHOM OLIEHMBAHWU OTBETA OLICHKA CHMYKAETCs Ha OAMH Oami. Beimaua
TpeTbero Ouiera He pa3peracTcs.

Ecnu oOyyaromuiics siBUJICS Ha 9K3aMEH, U, B35B OMJIET, 0TKA3aJICs OT MPOXOXK/IEHUS aTTEeCTalluU
B CBA3M C  HEMOATOTOBIEHHOCTBIO, TO B  BEAOMOCTM €My BBICTABIISICTCS  OLIEHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymenne AQUCHMIUIMHBL, CNHCBIBAHWE, WCIOJIB30BAHHWE OOYYAIOUIMMMCSA Hepa3pelIeHHbIX
MEYAaTHBIX M PYKOMHUCHBIX MaTepHaioB, MOOWJIBHBIX TeNe(POHOB, KOMMYHHMKATOPOB, TJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JTMUYHOW KOMMYHHUKAIIMOHHOMN U KOMIIBIOTEPHOI TEXHUKHU BO
BpeMsl aTTECTAllMOHHBIX MWCIBITAHWHA 3ampenieHo. B ciydyae HapyuieHHst 3TOro TpeOOBaHUS
IpernoiaBaTeNb 00s3aH yJanuTh 00y4Jaromerocs U3 ayJUTOPUU U IPOCTAaBUTH MY B BEZJOMOCTH OLICHKY
«HEYIOBJIETBOPUTEIILHO.

BricTaBneHne OLEHOK, TOJYYEHHBIX TMPH MOJABEICHUU PE3YJbTaTOB IMPOMEXYTOUHON
aTTecTalliy, B 3a4€THO-7K3aMEHAIIMOHHYIO BEZIOMOCTb U 3a4ETHYIO KHI)KKY IIPOBOJIUTCS B IPUCYTCTBUU
camoro oOyuaromierocs. [IpernonaBarenu HeCyT MepCOHATBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh
U TOYHOCTh BHECEHHMS 3alucel o pe3ylbTaTax IPOMEXKYTOYHON aTTecTaluyd B 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb U B 3a4E€THBIE KHM)KKH.

HesiBka Ha »K3aMeH OTMeYaeTcs B 3au€THO-7K3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jlns oOyuaronuxcsi, KOTOpbIe HE CMOTJIM CAAaTh K3aMEH B YCTaHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHABJIMBAET MEPUOJI JIMKBUIAIMHY 3aI0JDKEHHOCTH. B 3TOT mepuos npenogaBaTesy, MPUHIMABIINE
9K3aMeH, JOJDKHbl YCTAaHOBUTH HE MEHee 2-X JTHeH, Korjga oHU OyayT MpUHUMATh 3370 KEHHOCTH.
Wudopmanus o TUKBUAAUH 3aI0JKEHHOCTH OTMEYAETCs B 9K3aMEHALIMOHHOM JIHCTE.

OOyyaronmmMcsi, MOKa3aBIIUM OTJIMYHBIE M XOpPOIIME 3HAHHMS B TEUEHHE CEMecTpa B XO7e
MIOCTOSTHHOTO TEKYIIIETO KOHTPOJISI YCIIEBAEMOCTH, MOKET OBITh IPOCTABIICHA SK3aMEHAIIMOHHAS OIICHKA
JOCPOYHO, T.€. 6e3 caauu sk3aMeHa. OlLeHKa BBICTABISETCS B AK3aMEHALIMOHHBIN JTUCT WIK B 3a4E€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTb.

WMHuBanuapl ¥ Jua ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI MOTYT CAaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MIEepHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaIbHBIM YU€OHBIM TIIaHOM. MIHBaIUABI 1
JUIAa ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbsI, UMEIOIUE HAPYLIEHUSI OMOPHO-IBUTATEIILHOTO
ammapara, JOIMYyCKAaloTCs Ha aTTECTAllMOHHBIC HWCHBITAaHUS B CONPOBOXKACHUU ACCHUCTEHTOB-
COIIPOBOXAAIOIINX.

[Iponienypa mpoBeneHHs MPOMEKYTOUHOM aTTECTAllMM AJIi OCOOBIX CIy4aeB H3JI0XKEHa B
«[TonoxeHnu o TeKyIieM KOHTPOJIE YCIIeBAeMOCTH M MPOMEKYTOUHOM aTTecTalui 00yJaromuxcs 1o
OIIOIl OakanaBpmara, crenuanuTera u maructparypsl»y OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne Ol1IeHOYHBIE CPEICTBA Kox u HaumenoBanue
TunoBbie KOHTPOIbHBIC 3a1aHUS U (UM ) UHBIE MAaTEpPUAJIbL, WHIAKATOpa
HEOOXOUMBIE JIJIs1 OIICHKW 3HAHWM, YMEHUN, HABBIKOB U (WJIH) KOMIIETCHIIUU

OTIBITA IEATETHHOCTH, XapaKTePU3YIONNX C(HOPMHPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI

1 1. Ponp ¢u3uku B pa3sBUTHM TEXHUKH M arpoNpOMBIIUICHHOTO NA-2.5.0IIK-2
MPOU3BOJCTBA. JleMoHCTpHpYyET
2. Kunematuka MmarepuaibHOM ToukH. KoopamHaTHbIi MeTox IIOHUMAaHUe
onucaHus ABMKeHHH. KuHeMmaTnueckoe ypaBHEHME ABMKCHMS U | (U3NYECKUX SIBICHUM
olpezessieMble 10 HEMY KHHEMaTHYECKUE XapaKTEPUCTHKHU. U IPUMEHSIET 3aKOHbI
MEXaHUKH,
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Ol1IeHOYHBIE CPEJICTBA

Kox u HaumenoBanue

TunoBbie KOHTPOIbHBIC 3a1aHUS U (UM ) UHBIE MAaTEPUAJIBL, WHJIMKaTopa
HEOOXOUMBIE JIJIs1 OIICHKW 3HAHWM, YMEHUN, HABBIKOB U (WJIH) KOMIETCHIIUHN
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIONTNX C(HOPMHPOBAHHOCTH

KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI
3. BekrtopHblii cmoco0 omMcaHUS — ABMKEHHH.  BekTopbl TEPMOJNHAMUKH,
MepeMENIeHUsI, CKOPOCTH, YCKOPEHHS. YTJOBBIE XapaKTEPUCTHUKH AJICKTPUYECTBA U
JBUKEHUS 110 OKPYKHOCTH. Mar"ieTu3ma

4. D11eMEeHTHI PESATUBUCTCKON MexaHuKu. [locTynatel cieruanbHON
Teopun oTHocutTenbHOCTH. [IpeoOpasoBanus Jlopenua. CrnoxxeHue
ckopocted. OTHOCUTENBHOCTD JUIMHBI OTPE3KOB M JUIMTEIBHOCTU
BPEMEHHBIX HHTEPBAJIOB.

5. lnHamuka MaTepuaabHOM TOYKH M MOCTYMATEIbHOIO JBHXKCHUS
TBEpaOro Tena. I[lpuHuun orHocuTenbHOCTH. 3akoHbl HbroTOHA.
Bungw! cui.

6. lunaMuka BpalateabHOro JBHKEHHUS. MOMEHT cuiibl. MOMEHT
MHEpLUU. 3aKOHBI COXPAHEHHS UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. NHepunanbHple ¥ HEMHEPLMAJIbHbIE cUCTEMBbl OoTcuéTta. CHIIbI
WHEPLUU IIPU Pa3INYHbIX BUIAX ABUKCHUS.

8. Pabora, momHOCT, W 3Heprus. MexaHuueckas pabora H
MOIIIHOCTh IpPH IOCTYNAaTEIbHOM M BpPAIATEIBbHOM JIBH)KCHHSX.
Kunernueckas 3Heprusi 1 TeopeMa 0 KHHETUYECKOW SHEPIUu.

9. KoHcepBaTHBHBIE CWJIBI U MOTEHUHAIbHAsE 3HEprus. [Ipumepsl
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPAaHEHMsI SHEPTUU B MEXAHUKE.
10. Mexanudeckue kojeOanusi. KuHemaTwka TapMOHUYECKHX
kosnebanuii. Cnoxenne kojaebaHuid. AKyCTUYECKHE Pe30HATOPHI.
11. Jlunamuka rapmMoHuueckux kosieOanuid. uddepenunansuoe
ypaBHEHHE KoJiebaHui. 3aTyxarolye U BBIHYX/IEHHBIE KOJIeOaHMsl.
Mexanndeckuil pe3oHaHc. MasTHUKH.

12. Mexanuueckue BOJHBL. BonHoBoe ypaBHeHHME. Buabl BOJH.
Wnrtepdepennus, audpakuus U AUcHepcuss BONH. BomaHbl u
uHpopMaLusL.

13. OCHOBHBIE MOJIOKEHUSI MOJICKYISIPHO-KUHETUYECKOU TEOPHHU.
Uneansubiii ra3. OcHoBHoe ypaBHeHue MKT wu ypaBHeHue
COCTOSIHMSI UJICATIBHOT'O ra3a.

14. Arperatnblie cocTosiHUS U (pa30BbIe epexo/ibl. PeanbHble ra3sl.
Cxmwxkenne 1a30B. OCoOOCHHOCTH KHUAKOTO cocTosiHus. CTpoeHue
KpUCTAIOB. JleeKThl KpUCTAIUINYECKOTO CTpoeHus. [IpounocTs u
IIJJACTUYHOCTb.

15. SBnenust mnepenoca. Juddysus, TEIONPOBOIHOCTh U
BHYTpPEHHEE TpeHHE. MONEeKyIIpHO-KUHETHYECKas TEOPUS SBJIICHUU
IepeHoca.

16. OcHOBBI TepMOAMHAMHKU. BHYTpeHHss SHeprus uU IEpBOE
Hayajo TepMoauHaMuKkd. Pabora u TemnoéMKocTh rasza mpu
Pa3IMyYHBIX IIpOLECCaX.

17. Btopoii 3akoH TepMOAMHAMHKH. TeEIUIOBbIE ABUTATENN U
xononunbHbple  MamuHbl.  KIIJI  TeruoBeIX — gBurarenei U
CTATUCTUYECKNN CMBICII BTOPOTr0 3aKOHA TepMoAuHaMuKH. [lonsTre
SHTponHUH.  TpeTuil  3aKOH  TEPMOJMHAMUKHU.  IJIEMEHTHI
OMOYHEPTeTHUKHY.

18.  DOmektpuueckuit  3apsa.  B3aumogeiictBue  3apsaoB.
DJieKTpocTaTuyeckoe moje. Bektop Hanpsbk€éHHOCTH. Pacuér
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Ol1IeHOYHBIE CPEJICTBA

TunoBbie KOHTPOIBHBIC 33aJaHUS U (UJTH ) UHBIC MaTEPHUATIBI,
HEOOXOUMBIE JIJIs1 OIICHKW 3HAHWM, YMEHUN, HABBIKOB U (WJIH)
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIONTNX C(HOPMHPOBAHHOCTH

KOMIICTCHIIMH B MPOIIECCE OCBOCHUS JTUCIIUTIIMHBI

Kox u HaumenoBanue
WHJIMKaTopa
KOMIIETEHIIUHA

ANEKTpOCTaTUYECKUX mosie. [loTeHumanm 3JIeKTpoCTaTuYecKoro
nosig. PaGota mo mepemenieHrio 3apsiioB B AJIEKTPOCTATUYECKOM
nosie. IloTeHnman u rpajiveHT NOTEeHIMala. DKBUIOTEHIMAJIbHbIE
MTOBEPXHOCTH.

19. BemectBo B snekTpuyeckoM mosie. [lonsipHeie U HemonspHbIe
Mounekynbl. [lomsipuszanus nusiexTpukoB. BekTop cmemnieHus.
IIpoBOAHMKM B 3JIEKTPOCTATUYECKOM I0JE. JNEKTPOEMKOCTD
npoBoAHNKOB. KoHeHCaTOpBhI.

20.  TlocrostHHBIM  anekTpuueckuid  Tok.  3akoH  Owma.
OnexktpoaBuxkymas cwia. [IlpaBuma Kupxropa wu  pacuérsl
AJIEKTPUYECKUX LIETIEN.

21. Knaccuueckast Teopus 3JEKTPOIMPOBOTHOCTH. BbhIBom 3akoHa
Owma. [Ipupona cBepXIpoOBOJIUMOCTH.

22. Hocurenu TOKa B pa3IUYHBIX MPOBOJIHUKAX. DIEMEHThI TEOPUH
anekTponpoBoaHOoCcTH. IlomynpoBoguuku. IlomynpoBogHUKOBBIE
npuOOpBl. DJIEeMEHTHl (U3UYECKON DIIeKTpOHUKH. KOHTaKTHBIC
SIBIICHUSI B METAIlJIaX ¥ TOJTYIIPOBOTHUKAX.

23. MarauTtHoe moJie. B3auMopaeicTBHE SJIEKTPUUYECKUX TOKOB.
Pacuérsl MmaruuTHBIX noneil. 3akoH buo-Casapa-Jlannaca.

24. MarnutHble CcBoWcTBa  BemiectBa. Jlua-, mapa- wu
¢deppomarneTuku.  Jlomenbl.  DeppUTHl.  DJIEKTPOMArHUTHBIC
cernapaTophl B arpOMHKEHEPHUH.

24. ]leiicTBMe MAarHMTHOTO TIOJII HA DJIEKTPUYECKHH TOK U
OBUKYIIMECs 3apsbkeHHble dvacTunbl. Cunma Amiepa U cuila
Jlopenna. Dddext Xomna. DIEeKTPOIBUTATEIH.

25. DnexktpomarHuTHas WHAYKIuUsA. 3akoH Dapanes u mpaBUiIo
Jlenna. Mexanusm Bo3HukHOBeHMs DJIC HHIYKIUU.

26. T'eneparopsl rapmonuveckoit JIJIC u TpaHCHOPMATOPHI.
WMHAYKTUBHOCTH MPOBOJAHUKOB. DHEPTUSI MATHUTHOTO TOJIS.

27. IlepeMeHHBIN deKTpUYeCKUi TOK. llemu mepemeHHOTO TOKA.
3axon Oma Ju1s Lenel nepeMeHHoro Toka. I[losHoe conpoTuBieHue
MepeMEHHOMY TOKY. BekrTopHas muarpamma. Pe3oHaHc B 1emsax
IIEPEMEHHOT'0 TOKA.

28. DnektpomarautHoe nosie. O6o6menne 3akona dapanes. 3akoH
MOJIHOTO TOKa. Tok cMenieHus. OJIEKTPOMATHUTHBIE BOJIHBI.
VYpaBHenuss Makcpemia. Cucrema ypaBHeHH MakcBeiia B
middepeHManbHOil U UHTErpadbHOH (Qopmax. Bektop Ymosa-
[TokinTHHTra. /[aBineHue cBeTa.

29. I'apmonnueckuit ocuuuisiTop. CBOOOIHBIC PJIEKTPOMArHUTHBIC
KosiebaHus. 3aTyXarolue U BEIHYKCHHbIe Konebanus. Pe3oHanc.
30. Tl'enepamus, mepenaya ¥ MNPUEM AIIEKTPOMATHUTHBIX BOJIH.
OTkpbITBI  KONeOaTenbHBIH — KOHTYp.  I[IpuHummnm — paboTb
paauonepenaTydka M paguonpuéMHHMKA.  Momyisauus U
JIETeKTUPOBAaHUE DBJIEKTPOMArHUTHBIX BOJIH. Panuonokamus u
TEJIeBHUICHHUE.
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Ol1IeHOYHBIE CPEJICTBA

Kox u HaumenoBanue

TunoBbie KOHTPOIbHBIC 3a1aHUS U (UM ) UHBIE MAaTEPUAJIBL, WHJIMKaTopa
HEOOXOUMBIE JIJIs1 OIICHKW 3HAHWM, YMEHUN, HABBIKOB U (WJIH) KOMIETCHIIUHN
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIONTNX C(HOPMHPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI
2 1. [Ilkana 371€KTpOMarHUTHBIX BOJIH. Pa3anuHble quana3zoHbl 4acTOT NA-2.6.0I1K-2
AJICKTPOMArHUTHBIX BOJH, WX XapaKTepHbIE OCOOECHHOCTH W JlemoHCTpHUpYET
TEXHUYECKUE CPEACTBA UX MOTYyUCHHUS. 3HAHHUE

2. Hcnonp3oBaHuE BUAMMBIX, YIABTPA(QHUOIETOBBIX U JAPYTUX
U3IYyYCHUN B pACTEHUEBOJCTBE M JKMBOTHOBOJACTBE.18. DieMeHTh
reoMeTpuyecko onThukd. OCHOBBI T'€OMETPUUYECKOM OINTHKH.
@®opmynsl Openens. [IpuHiun oOpaTUMOCTH CBETOBBIX JIydeH.
[TpubophI reoMeTPUIECKOI ONTHUKH.

3.®oTomeTpus.

4. DnemMeHThI BOJTHOBOM onTuku. [Ipuanmmn [roiireHca.

5. Hurepdepennust cBeta. KOrepeHTHOCTh W ONTHYECKHHA XOJ
nydei. YCIIOBUS MakCHMyMa W MHHHMYyMa. HMHTepdepomerpsl.
DneMeHTHI Tosiorpaduu.

6. Jludpakuus  cBera. [Mpunuun  Troiirerca-dpenens.
Hudpakiumonnas  pemérka.  Cnekrporpadus.  Judpakuus
PEHTT€HOBCKHX JIy4eil.

7. B3aumogpeiicTBue uznyuyeHus ¢ BeuiecTBoM. llonspusanus ceera
MIPU OTPAKEHUU U MPEIOMIICHUU.

8. IBoiiHoe mydernpenomieHne. ONTUYECKH aKTHBHBIC BEHIECTBA.
Caxapumetpsl. ckyccTBEeHHas: aHU30TPONUS U €€ HCIOIb30BaHHE.
HopManbHas 1 aHoMallbHasE JUCTIEPCUSI.

9. Temmooe wu3myueHue. AOCONIOTHO YEPHOE TENO. 3aKOHBI
Kupxroga, Credana-bonrpumana u Buna. ®opmyna Ilnanka.
Onrtuyeckasi TUPOMETPHUSL.

10. ®orospdexr. BHemHuil, BHYTpEHHHH U BEHTUJIbHBIH
dhoTodrddexr. YpaBHeHue OWHINTEeHHA. [Ipumenenue
¢orosnementoB.  Ddpdexr  Kommrona.  JlromMuHecueHTHOE
u3nydeHue. buomomunecueHus.

11. ®orobuonoruueckue mpoueccol. @orocunTes. TepMoauHaMHUKa
1 MexaHu3M porocunTesa. buosnepreruka.

12. DnemeHTHl KBaHTOBOH MexaHUKH. KopmycKylsspHO-BOJIHOBOM
JTyaJIN3M. Judpakmms 3JIEKTPOHOB. CooTHolIeHHs
HeonpenenéHuocreil. Ypasuenue llIpenunrepa.

13. Atom BomOpoaa. DHEpreTUYecKne ypoBHU aroma. [loTeHiman
BO30ykJeHust u uoHmszauuu. I[locrynmatsl bopa. M3nyuenwe u
MOTJIOLIEHNE dHEPruu. Boiopoaono100HbIE HOHBIL.

14. CrpykTypa CIOXHBIX aTOMOB. OHEPreTUYECKHUE YPOBHU B
cinoxHblX aromax. Ilpunnun Ilaynu. Onrtuyeckue CHEKTpHl H
CHEeKTPbl PEHTreHOBCcKoro wu3nmydeHus. [lepuomuueckas cucrema
anemenToB JI.M.Meneneena.

15. @wusuka MoOJIEKyJ. ODHEPreTHYECKHe YPOBHH  MOJICKYJI.
OoOmenHoe B3aumojeiicTBue. Monekynsipable crekTpbl. [IpuHumn
paboThl KBAaHTOBBIX T'€HEPATOPOB. DJIEKTPOHHBINA IMapaMarHUTHBIA
pe30HaHC.

16. Tlonumepsl u kujkue KpucTaibl. OCHOBHBIE BHUJbI
KOJUIEKTHBHM3aMK  MojeKyld. CrTpoeHue NOJUMEPOB U HX

3JIEMEHTapHBIX OCHOB
OIITUKH, KBAaHTOBOM
MEXaHUKHA ¥ aTOMHOM
buzukn
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TunoBbie KOHTPOIBHBIC 33aJaHUS U (UJTH ) UHBIC MaTEPHUATIBI,
HEOOXOUMBIE JIJIs1 OIICHKW 3HAHWM, YMEHUN, HABBIKOB U (WJIH)
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIONTNX C(HOPMHPOBAHHOCTH

KOMIICTCHIIMH B MPOIIECCE OCBOCHUS JTUCIIUTIIMHBI

Kox u HaumenoBanue
WHJIMKaTopa
KOMIIETEHIIUHA

¢dusnueckrue cBorcTBa. THMBI KUAKUX KpHCTALIOB. Jlucruien Ha
KHUJKUX KpUCTAIIIax.

46.5IBneHre paiMOaKTUBHOCTH. BUABI paJmoaKTHBHOTO pacraja.
3aKkoH paJMOaKTUBHOTO pacnana. CTaOWiIbHBIE M PaJMOaKTUBHBIE
n3otonbl. COBpeMEHHbIE METOJIbl PAIMOXUMHUH U PaTiOOUOIOTHH.
[TpoGeMbI pao’KOIOTHH.

17. CoctaB atromHoro siapa. M3otonsl. MexaHn4eCcKUil 1 MarHUTHBIN
MOMEHTHI fA1iep. SIepHble CHIIbI U SHEPTUs CBS3M sapa. SnepHbId
MarHMTHBIN PE30HAHC U €r0 UCIIOJIb30BaHuUE.

18. Snepnbie peakuun. MexaHu3M siiepHbIX peaknmii. llemHas
peakuust neneHust Axnep. FMcmonb3oBaHMEe aTOMHOM 3HEPTUM.
[Tpobnema ympaBisieMoit TepMosiiepHO peakiuu. DHeprust CoyiHia
U 3BE31. SlnepHas 9KOIOorusl.

19. DnementapHbie yacTuibl. Kriaccudukarusi s1eMEHTapHBIX
yacTull. B3auMonpeBpaiaeMocTb 3JIeMEHTapHbIX YacTULl. MeTo bl
YCKOpEHUsl 4acTUll. AHTUYACTHUIIBI M aHTUBENIeCTBO. BemecTBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

20. CoBpeMeHHas pu3nKa W arpouwHX)eHepus. BemiecTtBo u more.
OOBEKTHI M IPOLIECCHI. DBOIIOIMOHHBIE ITPOIIECCHI TPeoOpa3oBaHus
MaTepud. BemiecTBeHHbIE, SJHEPTeTUYECKUE, IIEKTPOMArHUTHBIE U
uHpOpMallMOHHbIE TpeoOpa3oBaHusl OMOOOBEKTOB. PasBuTHE
arpodu3uku, OWOMEXaHWKH, OWOPHU3UKH, OMOIHEPIETHKH,

O6uonH(pOpMaTHKH, OMOTEXHOJIOTHH U arpOMH)KEHEPHUH. .

[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOJINIIE

lkana Kpurtepuu onennBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKOoe M TIIIyOOKOE€ 3HaHHME IPOrPaMMHOIO
Onenka 5 MaTepuaa, YCBOCHHE OCHOBHOM M JONOJIHUTEIBHON JIMTEPATYpHI,
(OTIIMYHO) PEKOMEHJOBAaHHON MPOrpaMMON JUCHMIUIMHBI, IPaBUIBHOE pELICHHE

3a/1a4H.

IIOJTHOE 3HaHWE NPOTrPaMMHOIO Marepuana, YCBOEHHE OCHOBHOH
Onenka 4 JIUTEPATYPBH, PEKOMEHI0BAHHOU B [Iporpamme, Hajau4yue
(xopor1o) MaJjO3HAYUTEIBHBIX OIMMUOOK B pEIICHWW 3aJlayd, WM HEIOCTATOYHO

IMMOJIHOC PACKPBITUC COACPIKAHHUC BOIIPOCA.

3HaHUEC OCHOBHOT'O IPOTrpaMMHOI'0 MaT€pHrajla B MUHHUMAJIBHOM O6’beMe,

Onenka 3
! NOTPEIIHOCTH HENPUHIMIINAIBHOTO XapaKTepa B OTBETE HA dK3aMEHE U B
(YAOBIETBOPUTEIBHO)
pELIECHUH 3aJ1a4H.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOTO  IPOrPaMMHOTO  MarepHana,

(HeYIOBIETBOPUTENHHO) | MPUHLIUIIUAIbHBIE OUTMOKH MPU OTBETE HAa BOIIPOCHI U B PEILICHUU 3aJIauH.
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