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PaGouast mporpamMma AMCHMIUTAHBI «DH3MKa» COCTaBIeHAa B COOTBETCTBHH € TPeOOBaHHAMH
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npodeccHonansHol obpasosarenbHoi mporpaMmsl (OITOIT) u yauTEIBaeT 0COGEHHOCTH 00yYeHHs IPH
MHK/IFO3MBHOM 06pa30BaHuH JIMIL ¢ OTPAHHYEHHBIMH BO3MOXKHOCTAMH 3710poBbs (OB3) 1 HHBaNnHI0B.

CocraBuTeNb — KaHAMAAT GU3INKO-MATEMATHYECKUX Hayk, aoueHT Hukumus F0.A.
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1. Ilnannpyemble pe3yabTaThbl 00y4eHUS 10 AUCHMUILINHE, COOTHECEHHbIE C ITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

MPAKTUYECKUX

3aga4d

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

eas TUCHMIIAHBI
bakanaBp no HanpasieHuto noArotoBku 13.03.02 DnekTposHEepreTHKa U JIEKTPOTEXHUKA TOTIKEH
OBITh TIOJTOTOBJICH K PEHICHUIO 3a7ad NpOo(eCCHOHATBHOW EATEIBHOCTH CIEAYIOUUX THIIOB:
TEXHOJOTMYECKUM, SKCILTyaTallMOHHbBINA, POEKTHBIM.
Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CUCTEMY (QyHIAMEHTAIBHBIX 3HAHHM,
HEOOXOMMBIX IS TOCIEAYIOMIeH MOATOTOBKUA OakaigaBpa, COCOOHOTO K 3P (GEKTHBHOMY PEIICHHUIO

CEJILCKOX03AUCTBEHHOTO

JAJIBHEUIIEMY Pa3BUTHUIO JIMYHOCTH.
3agauyu AUMCHMIINHBI:
— U3Yy4UTh OCHOBHBIE (PU3MUECKHE SIBICHUS, OBIAJACTh (DYHIAMEHTAIbHBIMU TMOHATHIMH,
3aKOHAMH U TEOPUSMHU KJIACCHUECKOM U COBPEMEHHON (DU3UKU;
— c(pOpMHUPOBATh OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTBCS C HAYYHOH anmaparypoil 1 MeTogaMu (pU3HIecKoro UCCIeI0BaHUs, TPUOOPECTH HABBIKU
IIPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA;
— HAY4YMUThCS BBUIENATH (PU3MUECKOE CoIEepKaHWe B MNPHUKIATHBIX 3aJayax Oymymien

JACATCIIBHOCTH,

IPOU3BOJCTBA, a

— OBJIAZICTh MCTOAAMU PCHICHUA MHXKCHCPHBIX 3a1a4.

1.2. KoMmneTeHIIMU U HHAUKATOPHI UX JOCTHKEHH i

TAaKXC

CIOCOOCTBYIOLIUX

OIIK-3. CriocoOeH npUMEHSTh COOTBETCTBYIOIINN (PU3HKO-MaTeMaTHUECKHI anmapar, METOAbI aHATTN3a

H MOACIIMPOBAHUA,

npodeccCHOHANBHBIX 33a49

TCOPETUUCCKOTO H OKCIICPUMCECHTAJIBHOI0O HCCICAOBAHUA IIPpU PCUICHHUU

Kon n HaumeHoBaHue ®opmupyemslie 3YH
WHANKATOpa
AOCTIDKCHIA 3HAHUS YMEHHUS HaBbIKU
KOMIICTCHIINU
NJ1-50I1K-3 Oo6yuaromuiicss  nopkeH | OOydaromnuiics qopkeH | OOyJaromuiicss T0KeH
I[GMOHCTpI/IpyeT 3HATh. OCHOBHBIC | YMCTb: HUCIIOJIB30BATh | BJIIAJACTh: HaBbIKaMU
MOHUMAaHUe ¢buznueckue 3aKOHBI, | OCHOBHbIE (h)HM3UYECKUE | TPUMEHEHUS
(1)I/I3I/I‘-IGCKI/IX SIBJICHUU | ABJICHUS U MMPONLECCChI, HA | 3aKOHBI U MOHATHA IJIA | COOTBCTCTBYIOUICTO
U TIPUMEHSET 3aKOHBI | KOTOPBIX OCHOBAHBI | peIleHus ¢buzuko-
MCXaHUKH, MMPUHIIUIIBI ,Z[GI>'ICTBI/IH HpO(I)CCCI/IOHaJIBHBIX MaTeMaTn4dcCKoro
TEPMOJIMHAMUKH, 00BEKTOB 3amad - (b1.0.12-Y.1) | anmapara, METOJIOB
DIIEKTPUYECTBA U npodeccnoHabHOM aHalm3a "
MarLeTusma NeSITEeIbBHOCTH U KOTOpbIE MOJIETTUPOBAHUS,
HCIOJIB3YIOTCHA JJISL TCOPCTUICCKOTO u
pelieHus AKCIIEPUMEHTAIILHOTO
npodecCHOHATBLHBIX HCCIEN0BAHUA Ipu
3amad - (b1.0.12-3.1) perieHun
npodecCHoHATBLHBIX

3amad - (b1.0.12-H.1)




Kon u naumenoBanue ®opmupyembie 3YH
HMHIMKATOpa
AOCTIDKCHHA 3HaHUA YMEHHUS HaBBIKU
KOMIIETEHIIUH
NJ-6011K-3 OOyuarommiicst  gomken | OOyuatomuiics nowkeH | OOyJaromumiics AOHKEH
JleMoHCTpUpYeT 3HATh: OCHOBHBIE | YMETh:  HCIOJb30BaTh | BIAJIETh: HaBbIKaMU
3HAHUE buznueckue 3aKOHBI, | OCHOBHBIC (D)M3MUYECKUE | TPUMECHECHUS
AJIEMEHTAPHBIX OCHOB | SIBIEHUSI M MPOLIECCHI, HA | 3aKOHBI U MOHATHS AJI | COOTBETCTBYIOILIETO
OIITHKH, KBAHTOBOM KOTOPBIX OCHOBAHBI | pEIICHUS ¢buznko-
MEXaHUKHU U aTOMHOW | MPUHIIUIIBI neicTBus | mpodecCHOHaIbHBIX MaTeMaTUYeCKOTo
buzuku 00BEKTOB 3amad - (b1.0.12-Y.1) | anmnapara, METO/IOB
npodeccuoHaIbHON aHajam3a u
JESITEIIBHOCTH W KOTOPHIE MOJICTIMPOBAHUS,
UCIIOJIB3YIOTCS E TEOPETUYECKOTO u
perieHus AKCIIEPUMEHTATILHOTO
npodeccuoHaNbHbIX UCCJIEIOBAHUS npu
3amad - (b1.0.12-3.1) peLIeHnn
podeCCHOHATBHBIX
3agad - (b1.0.12-H.1)

2. Mecto nucuuniannsel B cTtpykrype OITOIIT

Juctumnmna «Du3nKa OTHOCUTCS K 00s13aTeIbHOM YacTH PpOrpamMMbl OakataBpHara.

3. O0béM JUCUMIIIIMHBI M BBl y4eOHOH padoThI

O6nem auctiurmnabl cocTaiseT 10 3auetnbix equauil (3ET), 360 akagemudeckux yacoB (nanee

yacoB). [{ucuumnnuna nzyyaercs Ha 1kypce.

3.1. Pacnpenesnenne o0beMa 1M CUMILIMHBI IO BUAAM Y4eOHOI padoThI

Bun yaeOHo# paboThI KonnuecTBo yacos

KonrakTHasi paborta (Bcero) 26

B ToMm uncne:

Jlexuun (JI) 14
[Ipaktuueckue 3ausarus (I113) 4
JlaGopatopusie 3ansatus (JI13) 8
CamocrositeqbHasi padora odoyyawmmxcs (CP) 316
KonTpoJas 18

Hroro 360




3.2. Pacnpenesnienne y4e0HOro BpeMeHH 110 pa3jaeamM U TeMam

B TOM 4YHCJIIC
KOHTAaKTHas paboTa
No =|
TeMBL HanmeHnoBanue paznena u TeMbl Bcero CP 2
4acoB JI JI3 113 %
R~
1 2 3 4 5 6 7 8
Mexannka, MOJIEKYJIIpHast
1 ¢u3nKa 1 TepMOAMHAMUKA. 112 6 ) ) 102 X
’ 3JIEMEHTBI CTATUCTUYECKOU
bu3uKu
) DJIEKTPUYECTBO U
’ MaraetusM. Konebanus u 112 4 4 2 102 X
BOJIHBI
Onrtuka. KBanroBas ¢usuka.
®duznka aToma. DJIEMEHTbI
(hU3UKH TBEPJOTO TeA.
3. e —— 118 4 2 - 112 X
®dusnueckas KapTUHA MUpa.
KonTtponb 18 18
Hroro 360 14 8 4 316 18

4. CTpyKTYpa M coep:KaHue IMCUMILIMHBI, BKIIYAKIIee NPAKTHYECKYI0 IOAT0TOBKY

[lpakTnyeckass MOATOTOBKA MPH peaTU3alliil YYeOHBIX MPEIMETOB, KYpPCOB, JUCIUILINH
(Momyrneit) opraHu3yercsi IMyTeM MPOBEACHUS MPAKTHUECKUX 3aHATUH, MPAKTUKYMOB, JJaA0OPATOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHIOB YUYEOHOH IEATEIBHOCTH, NPEIYyCMATPUBAIONIAX YYacTHE
06yqafomuxc;1 B BBITIOJTHEHUHU OTACIIBbHBIX 3JIEMEHTOB pa60T, CBsA3aHHBIX C 6yI[y1L[CI>'I
poeCCHOHATTLHON IEATEIEHOCTHIO.

HpaKTI/I‘-IeCKa}I IIOATrOTOBKAa MOKET BKIIKOUATH B CC6$I OTACIBHBIC 3aHATHA JICKIMOHHOI'O THIIA,
KOTOpBIC MpeIycMaTpHUBAIOT Tiepenady ydeOHOW HMH(pOpMaHUH OO0YyJaronuMcs, HEOOXOIUMOW st
MOCTIeIYIOIIETO BHIIIOJIHEHUS Pa0dOT, CBSI3aHHBIX ¢ Oyayliel mpodecCuOHaTbHON AeATEIbHOCTHIO.

4.1. ConepxxaHue TUCUUILTHHBI

Pa3nea 1. Mexanuka, MoJIeKy/IsipHAas (PM3MKA M TEPMOAUHAMHUKA

Beenenne
[Tpenmer ¢usuxu. Merton mo3HaHusi B (pusnke. DKCHEPUMEHTHI M TEOpUH. Poib MaTeMaTHKH.

Odusnueckue 3akoHbl. [lonstue dakra B dusuke. Monxenu. [Ipsmpie u oOpaTHbIC 3amaun (PUBHKH.
PazmepHoCTH (DM3NYECKUX BETUYMH.

Kunemaruka

JIBmkeHne kak riaBHas Qopma cymectBoBaHusi matepuu. [IpoctpanctBo u Bpems. CrocoOs
OIHCAHUs COCTOSTHUS TeJla U cucTeMbl Tesl. CUCTeMBbI 0TcUeTa U KoopAUHAT. PoJib M mpuHIUIIBI BEIOOpa
cucreM koopauHat. CrermeHH cBOOOJbI, WHBapUaHTHbIE CBOWCTBAa 4YHUCIA CTENEHEH CBOOOBI.
TpexMepHOe U MHOTOMEpPHOE MPOCTpPAHCTBA. MarepualibHas TOYKa U pacnpoCTpaHEHHE STOW MOJIEH
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Ha MHOTOMEpHBIN ciydail. TpaekTopust 1 MUpPOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npou3BoHbIe. [locTynarensHoe 1 BpanaTeibHOE ABUKEHUSI KaK OCHOBHBIE BU/IbI IBHOKCHUI. YTJIOBbIE
CKOpPOCTb U YCKOPEHHME, HOPMaJIbHOE M TAaHIE€HUMAJIbHOE YCKOpeHus. CKOpPOCTh W YCKOPEHHE B
MHOTOMEpPHOM TpocTpaHcTBe. MHepiuanbHble CUCTEMBI U PABHOIMPABHOCTh MOKOSI 1 PAaBHOMEPHOTO
PSMOTMHEHHOTO NBrOKeHMs. [TocTynmaT o mOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
WHTEPBAJIOB BPEMEHU U JJIMHBI MPU OOJNBIIUX CKOPOCTSAX OTHOCHTEIHHBIX IBIKEHUN MHEPIUATHHBIX
cucteM. [IpeoOpazoBanmsi JlopeHIla W PEIATHUBUCTCKOE CJIOXKEHHE CKopocTeil. MHTepBam Mexmy
COOBITUSIMH U €70 UHBAPUAHTHOCTb.

JIunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u BTopoil 3akoHbl HeroTOHA. YpaBHEHUS ABMKEHUS,
pOJIb HAYAJIBHBIX YCIOBHUW, NPUHLIMN AeTepMHHM3MA. [IpuMepsl pelieHus ypaBHEHUN JBHKEHUS.
JIBr>KeHUe Ten B MOJIe CHJI TATOTEHUS, SIBJICHHE HEBECOMOCTH B CIYTHHKaX. JlMHaMMKa CleAsIIuX
cucteMm. UMnyJibC, 3aKOH COXPAHEHUS UMITYJIbCA ISl MEXaHUYECKOUW CUCTEMBI, TpETUi 3aKoH HproTOHA.
BzaumopeiictBue Tenm uepe3 mosie. OOmas ¢GopMyTupoBKa 3aKOHA COXPAHEHHsS] HWMITYJIbCa.
Kunernyeckast sHeprust MaTepuagIbHOM TOUKH, CBSA3b €€ C KOMIIOHEHTaMH BeKTOpa uMityibca. Pabora u
MOTEHIMaabHas dHeprus. Pabora mepemenieHnus MaTepuaibHOW TOYKH IO KPUBOJIMHEHHOMY ITyTH.
[loTeHuumaneHple  CHJIBI, BBEICHUE IMOHATHA MOTEHUWAada JUId B3aWMOJCHCTBYIOLIMX  TEll
[TorennmanbHas QyHKIHS, TOTCHIIMATBHAS MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHIIBI M MOTCHIIHATBLHOM
¢byuknun. [loTeHnuanpHas siMa U yCIOBHE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBeCHs
CUCTEMbl B3aMMOJICUCTBYIOIIMX CTATUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHumn
MJIOTHEHINEH YMAaKOBKH M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (popMm kpuctamwioB. KoHdopmarmoHHbIH
aHaIu3 MoJieKyJ1. MoMeHT cuiibl. JlnHaMuKa BpaleHUsl TOYKU U TeJla BOKPYT MMOCTOSITHHOM OCH, TOHSTHE
O MOMEHTE MHEPLMM MaTEepPUAJIbHOW TOYKHM M Tejd. YPaBHEHHE JIBH)KEHHs BPAIAIOIIETOCS BOKPYT
HENOJBWXHOM OCH Tena. MOMEHT MMITYJbCa, CBSI3b €r0 KOMIIOHEHT C KHUHETHUYECKOM HHEpPrueu
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tejla MpPU MEPEHOCE OCH BpalleHHsA. [ 1aBHbIE MOMEHTHI
WHEPIUU U YCTOMYUBOCTD BpaIeHUs TeJl. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa TeJla U CUCTEMBI TEl.
Oco0eHHOCTH KOHCTPYKIIMU BEPTOIETOB. [ Mpockonsl 1 ux npuMmenenue. LlenTp Mace u ypaBHeHHE €ro
NBIKeHUd. Pa3zjenieHre MOCTynmaTeNbHbIX M BpallaTelIbHbIX JABMKEHUH TBepaoro temna. Ilapa cui.
Cucrema ypaBHEHUH I IBUKEHUS TBEPAOIO TEJIA U €r0 KUHETUYECKAasi SHEPTUsl. 3aKOH COXPAHECHMS
SHEPTHHU U €T0 CBSI3b C PABHOMEPHOCTBIO TEUSHHS BpeMEHHU. J|BUKEHUE CUCTEM CO MHOTUMU CTENEHSIMU
cBoOob1. dyHkmms Jlarpamxka u ypaBHeHus Jlarpamka. [IpuHIIU HaUMEHBIIIETO TEHCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunnun oTHOCHUTENbHOCTH B (u3uke. PenstuBucrckuit ummynbc. [IpeoOpa3oBanue sHEpruu-
nMIrynbca. Macca U ee CBA3b € 3HEpruer Mmokos. Macca ClI0XKHOU CUCTEMBI U €€ CBSA3b C DHEprueu
B3auMoOJeHCTBUs 4acTel. HeammutuBHOCTh Maccel. Jledexkt maccel m sHepreruka. KuHeTmdeckas
JHEPIUs B PEIATUBUCTCKOM MEXAaHUKE. Y PaBHEHUE JBUKECHUS MATEPUATIbHON TOYKU B PEIIATUBUCTCKON
MEXaHHUKe. [[BrKeHne MaTepraibHOM TOUKHU MO IEMCTBUEM MOCTOSIHHOM Cuiibl. CKOpOCTh CBETa KakK
IIpEeACIIbHAsT CKOPOCThb. YacTUIbl C HYJIEBOW MaccOW NOKOs. IIpMHIUIT SKBUBAJIEHTHOCTU U TEOPUS
MIPOUCXOXKACHHS CUJI BCEMUPHOTO TATOTEHUS.

Kosie0anus u BOJIHBI

Konebanusi kak dacTHBIA Ciydail NIBWDKCHHS, YCJIOBHUSI TOSIBJICHUS KoJjecOaHWil. YpaBHEHHE
JIBUKCHUSI IPYKUHHOTO MasiTHUKA U ero pemeHue. ['apMoHnueckoe KojaebaHue u ero XapaKTepUCTHKH.
VYpaBHeHHE OBUKEHUS (PU3NYECKOTO0 MAaATHUKA U €ro peuieHre, MaTeMaTHUYeCKU MasTHUK. DHEPrus
rapMOHUYECKUX KoJieOaHuil. BoIHyX/IeHHbIE KoJieOaHUsT W SBJICHHE pe3oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokosieOanusi.  Ilpumepbl  MpoOsIBIECHUS  PE30HAHCHBIX U
aBTOKOJICOATEIHHBIX SIBJICHUN B KMBBIX OpPraHU3Max M TeXHUKe. Pe3oHaHCHas mepemaya SHEPruud B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MASITHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
1 00BEMHBIC BOJHBI, TIOMEPEYHBIC W MPOJOJIBbHBIE BOJIHBI, (DPOHT BOJHBI, TUIOCKHE U chepuueckue
BOJIHBI. AHAJIMTUYECKAs 3aMuCh Oeryiei BoaHbl. BomHOBOe ypaBHeHue. [lepenoc sHeprun Oerymieit
BotHOU. CroxeHue konebanuii u BoiH. KorepeHTHbIe MCTOYHUKK BONH. MHTepdepeHius BOIH OT
TOYEYHBIX KOT€PEHTHBIX HUCTOYHUKOB. YCJIOBHS IMOSBICHHS MAaKCUMyMOB U MUHHUMYMOB. ClOKEHHE
KpyroBeix u chepudecknx BoiH. [locTpoenue (GppoHTa BONHEI MO mMpuHIUNY | 1oireHca, moBeAcHHE
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(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomieHue BoiH. [Ipuamun depma. BeiBog
3aKOHa IIPEJIOMIICHUS BOJIH Ha IPAaHHUIIEC ABYX cpel Ha ocHoBe npuHuuna depma. [punnun depma kak
YacTHBIN cllydail 0oOIIero mpuHIWIAa MUHUMakca. [losiBieHHe OTpa)KeHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CIOKCHHE BCTPEYHBIX BOJH U 00pa3oBaHHE CTOSYMX BONH. [lepexoqHoe cocTosSHUE U BpeMs
penakcauuu. CBsI3p JJIMH CTOSYMX BOJIH C pa3MepaMu Cpelbl, TUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PU3UKH

MUuUKpOCKONIMYECKHE U MAaKPOCKOIIMYECKHE sIBJICHUS. M ieanbHblil a3 Kak CTaTUCTUYECKAsi CUCTEMA
MHOTUX 4acTull. J[aBneHue, 00beM U TemIepaTypa ra3a Kak 0000IIeHHbIE XapaKTePUCTUKH COCTOSIHUS
raza. PaBHOBecHbIE W HEPaBHOBECHBIE COCTOsSHUSA Ta3a. OOpaTumbie M HEoOpaTHMBIE IMPOIECCHI.
JnarpamMma naBieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, OOOOIIEHHBIN Ta30BbIM 3aKOH
(YypaBHEHHE COCTOSIHMSI UACAIIbHOTO ra3a). BeiBoa ypaBHEHUS! COCTOSIHUS UJICATILHOTO T'a3a Ha OCHOBE
KUHETHUYECKUX TMpeacTaBieHui. OU3NYECKUN CMBICT TOHATHS TEPMOAMHAMHYECKOW TEMIEpaTyphl.
Pacripenenenne sHeprum 1o cremeHsM cBoOoabl. Pacmpenenenuss MakcBemia u  Bonbimana,
O6apomerpudueckas ¢opmyna. HepaBHoBecHble mporiecchl. Jduddysus, nuddys3us depe3 meMOpaHbI,
OCMOC, OCMOTHUYECKOE [JaBJICHHE U €ro pojb B JKU3HEAEATEIBHOCTH pacTeHuil. Teruionepenaya.
BuyTtpennee  TpeHue.  BplpakeHHe = HEpaBHOBECHBIX  IpOLIECCOB  4depe3  000OIIeHHbIE
TepMmoarHamudeckue cuibl. CooTHomeHue B3aumMHoctu OHcarepa. PeanbHble rassl, ypaBHeHue Ban-
nep-Baanbca, kpuTudeckas TOYKa, pEaJbHbIE W30TEPMBI, CXKWKEHHE ra3oB. @Dnykryanuum u
camoopranu3zaius npu GpazoBoM Mepexoje ra3->KUIKOCTh. JKUAKOCTH, MIOBEPXHOCTHOE HATSIKEHHE B
KUIKOCTAX, OXJAXKJCHHE >KUAKOCTH IPU HCIAPEHUH, TEPMOPETYyJsLHUs PACTEHUM W KUBOTHBIX.
CMmaumBaronye 1 HecMadnBaronue xuakoctu. Kanuisapasie ssinenus, popmyna Jlannaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[TepBoe HavaIO TEPMOAMHAMUKH, U30TPOIIECCHI, aMa0ATHIECKHIA MPOIIeCC, OXJIAXKICHHE Fra30B MPH
anabaTUYeCKOM PaCIIUPEHUH U MOIyYeHHEe HU3KUX TeMIiepatyp. Y paBHeHue [lyaccoHa u ero BBIBOI.
Krnaccudeckast Teopusi TEIII0EMKOCTEH, TPHYMUHBI OTKIIOHEHHS PEAIbHBIX TeIIIOEMKOCTEH KaK (PyHKIHH
TEMIIEpaTypbl OT pEe3yJbTaTOB Kiaccuyeckoi Teopuu. Pabora wupeanbHOro rasza B pa3IdyHBIX
nporeccax. ObpaTumMbie U HEOOpAaTUMBbIC ITUKIIBL. TeroBsie MalIMHEI U UK KapHo, BTOpoe Havajo
TepMOoANHAMUKH. KoMIpecCHOHHBbIE XOJIOAWIBHMKM W TEIUIOBBIE HACOCBl. OJHTPONUS  Kak
TepMoauHaMuueckuil noreHuuan. dopmyna nnas SHTponuu HAcanbHOro rasa. Teopema KapHo u
00001IeHNEe TIOHATHUA SHTPONUU KaK TEePMOJMHAMHYECKOro MnoTeHnuana. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMU UACAIbHOTO raza. CTaTUCTUYECKOE TOJIKOBAaHUE DHTPOMUU. DHTPOIHUS U CTENEHb
BBIpOXKIeHus cucteMbl. Dopmyna bonsiiMana. DHTponus u nadopmarus. Bo3pactanue sHTponuu npu
HeoOpaTHMBIX MpoIleccax Ha MPUMEPE BHIPABHUBAHUS TEMIEPATYPhl IBYX HAXOMSIIUXCS B KOHTAKTE
HarpeThIX TeJl ¥ IPU BbIPaBHUBAHUM JIaBJICHUH B IBYX 4acTAX cocyza ¢ razoMm. [lepBoe u Bropoe Havaa
TEPMOJUHAMUKHU, M JKUBBIE OpraHu3Mbl. [loHATHE O TepMOIUHAMUKE HEOOPATUMBIX IMPOILECCOB M
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPTraHU3M - OKpyXkaromas cpeaa. [[pon3BoacTBo s3HTpoONNUU B
HEpPaBHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3znes 2. JjieKTprU4€eCcTBO M MArHETU3M

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUSI

[lonsiTHe O mOJAX, MOJS CKAISIPHBIE M BEKTOPHBIE. XapaKTEpPUCTUKU BEKTOPHBIX MOJEH:
HaIpPsHKEHHOCTD, MOTOK, IUPKYJSIHUSA, CUJIOBBIC JIMHUM BEKTOPHOro mojs. Cyneprno3uius MOJeH,
3aps/ibl, 3aKOH COXPAaHEHHUs 3apsi0B.

B3anmopaeincTere HEMOABUKHBIX U ABMKYILIMXCS 3apsaa0B, PU3HYECKUN CMBICI MATHUTHOTO IOJISA.
[Tone Toueunoro 3apsna (3akoH Kynona) u cuctemsl 3apsioB. [Tose qumnosis. D1eKTpocTaTuuecKoe moje
MOJIEKYJIBl U XUMHUYeckue peakuuu. MHTerpanpHas Gopma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBemna). BeiBon ¢opMyn s HampsHKEHHOCTH  AJIEKTPOCTATUYECKUX — MOJeH
3apsHKEHHOTO TPSIMOTO  TPOBOJIA, IUIOCKOCTH, KOHJEHcaTopa. Pabora mepemermieHus 3apsaa B
3NEKTPOCTATUYECKOM I10JIE, MOHATHE NoTeHIrana. Bropoe ypaBHeHne MakcBesuia uist 371€KTPOCTATUKN
B HMHTErpalibHON (opme. DNeKTpudeckass €MKOCTh OJHOTO MPOBOAHHMKA W JIBYX IPOBOJIHHUKOB,
KOHJIEHCATOPbI, paboTa Mo 3apsAaKke KOHACHCATOPOB. DHEPrus ANEKTPOCTATUYECKOT0 MoJs. M3meHnenune
HAIPSHKEHHOCTH 3JIEKTPUYECKOTO MO MPU BBEACHUU JUAJICKTPUKA, MOJISIPU3YEMOCTh JUAICKTPUKA,
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IURJIEKTPUYECKasi MPOHUIIAEMOCTh. M3MeHeHne AU3IeKTpUUecKOi MPOHUIIAEMOCTH MPU XUMUYECKUX
peaKkIMsIX ¥ MCIOJIb30BaHUE 3TOro 3 deKTa. DIEKTpUIecKoe mojie B npoBoaHukax. [lonsarue o Toke
MIPOBOJIMMOCTH, BEKTOP TOKa M cuiia Toka, nuddepennunansaas popma 3akona Oma. [lepBoe mpaBuiio
Kupxroda. [IpuunHa mosBIEHUS AJIEKTPUIECKOTO TOKA B MPOBOJHUKE, (PU3MUECKUN CMBICT TOHATHUS
CTOPOHHUX JJIeKTpUueckux cwui. BeiBog 3akona Oma mist Bcewt menu. Bropoe mpaBuno Kupxroda.
MarautHoe TmoJie TPSMOTO TOKa, OOBSICHEHHWE €ro TOSIBJICHHS Ha OCHOBAHWUU PEISTHBUCTCKUX
npeacrapieHui. THTerpaibHbie ypaBHeHHs: MakcBesuia AJ1si TIOCTOSTHHBIX MarHUTHBIX TTosiel. [Ipumepsl
BBIUHUCIICHUSI  HaNpsOKEHHOCTEH  MarHuroctarudeckux mnojieil. 3akoH  buo-Casapa-Jlamnaca.
B3aumopeiicTBue moseit u 3apsanoB (TokoB). @opmyia JIopeHa A CHiibl, ASHCTBYIOIICH Ha 3apsl CO
CTOPOHBI BJIEKTPUUYECKOTO U MAarHUTHOro mojei. [lpuHiun neicTBHUst Macc-CIEKTPOMETPOB M UX
MpPUMEHEHUST B XUMUU. VIHIYKIMOHHBIE SIBIEHHUS, TpaHC(hOpMaTophl, (U3NYECKHWE MNPUHIUIBI UX
neiictBus. Okcrpartoku. IlonHas cuctema MHTErpanbHbIX ypaBHeHUM MakcBemia. CMBICT 4JIEHOB
CUCTEeMBbI ypaBHeHMI MakcBesuia, OMUCHIBAIOIINX SIBICHUS, CBSI3aHHBIE C N3MEHEHUSIMH DJIEKTPUUYECKIX
Y MarHUTHBIX BEJIMYUH BO BpEMEHH. B3auMOCBA3b 3JEKTPUUYECKUX U MATHUTHBIX NMEPEMEHHBIX MOJIEH,
ANIEKTPOMAarHuTHOE ToJie U u3nydeHue. [lons aBrxkymmxcs 3apsanaoB. M3nydeHue 31eKTpoMarHuTHOTO
OJIsI HEPAaBHOMEPHO ABMXKYIIUMCs 3apsiioM. «llapagokey atoma.

Pa3znes 3. OnTuka u aroMHast pU3UKa

DJIEKTPOMATHUTHOE U3JIyYeHUEe H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHJIE DJIEKTPOMATHUTHOW BOJIHBL.
[TonepedHOCTh 3MEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenusd. lllkana snekTpoMarHuTHBIX BoJH. CrocOOBI TeHepali U UCIIOJIb30BaHNUE B
HayKe U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus1, onvuchIBaeMble BOJHOBOM Teopuel cBeta. MHTepdepeHIns cBeTa, yCIOBUS TOSBICHUS
CTaTHYECKON WHTEpPPEPEHIIMOHHON KapTUHBI, WHTEPPEPEHIUs MPU pa3feciieHuu (QpPOHTA BOIHBI,
MIPOCBETJIICHUE ONTHKHU, UHTEephepoMeTpbl U UX ucnoib3oBaHue. dypbe-cnexkrpomerpsl. [loHsaTue o
ronorpadun. udpakuus, mudpakuus Ha memu. DOKyCHpOBKA AIIEKTPOMATHUTHBIX BOJH U CBS3b
pasMmepa U(PAKIMOHHOTO TMsATHA C pasmepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHU3aIUU
PanuOIOKAIIMOHHOM CIIy>KOBbI. YCIIOBHS MEpexofa OT BOJIHOBOW ONTHKH K T'€OMETPHUYECKOW. 3OHBI
®penens, 30HHas mactuaka dOpenens kak Goxycupyronuid anemMeHT. udpakionnas pemieTka Kak
JTUCTICPTUPYIONIasi CUCTeMa. AHAlM3 COCTaBa CBETA IO JUIMHAM BOJH. PEeHTreHoBckasl AuQpakims,
noHsiTHe 00 0OpaTHBIX AUGPPAKIMOHHBIX 33a/1adaX, PEHTTCHOCTPYKTYPHBIN aHAJIU3 M €r0 0COOCHHOCTH
NPUMEHUTEIbHO K OHonoruyeckum obObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakimoHHBIN TIpeIes pa3peliarie CltocCOOHOCTH ONTUYSCKUX TPHOOPOB.

CBer 1 BeIIeCcTBO, MOHITHE O BTOPHUYHBIX BOJHAX, pa3JeICHHe SHEPTUU Ha TpaHMIle pasznena ¢as,
PE30HAHCHBIN XapaKTep B3auMOJEHUCTBUS cBeTa U BemlecTBa. /lucnepcus, kiaccuueckoe oObsICHEHHE
3aBUCHMOCTH KO3(PPUIMEHTa MPETOMIICHUSI CBETa OT JJIUHBI BOJHBI MANAIONIEro CBeTa. SIBicHHE
JBOMHOTO JIy4enpenoMIIeHus, TOJIsSIpU3aliis cBeTa KpucTauiaMu. [1oaspru30BaHHbIN CBET, ONTHYECKAs
aKTUBHOCTb, CaXapOMETpHs, WCIOIb30BAHUE SBJICHUSI BpPAICHUS IUIOCKOCTH TOJIpU3AlMU B
MoOJIeKyJIsipHO# Onosorun. Potorddext u KkBaHTOBas npupoaa cBera. Kpyr sBieHH, 00BICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKONMYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MIPUPO/IBI CBETA. 3aKOHBI MOTJIONIEHUS CBETA, MOHITHE O HETMHEHHBIX 3 (dekTax. OCHOBHBIEC ATIEMEHTHI
KOHCTPYKLIMU CIEKTPO(OTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCHUMOCTH OCBEIIIEHHOCTH OT BHJA
OCBETHUTEIEH.

KBanToBas puzuka. ®u3uka aTomMa u 3jieMeHThbl GU3MKH TBEPAOro Tejia

OCOGGHHOCTI/I MOBCACHHUA MHUKPOYACTHILI. HpI/IHLII/IHI:I OMMUCAaHUsA TIOBCACHUA MHUKPOYACTHII,
BOJTHOBas (DYHKIIMS, COOTHOIIECHHE HeompeneaeHHocTe, BomHa ne bpoinsa. Ilocrynater Bopa.
VYpaBuenue llpeaunrepa (BpeMeHHOE U CTAIMOHAPHOE), PU3NUECKUI CMBICI BXOASIINX B HETO YJICHOB.
Pemenue cranumonapHoro ypaBHenus lllpeaunrepa st yacTUIbl B OJHOMEPHOM IOTEHIIMAIBLHOM
AMMUKES WU YaCTUIbl Ha OKPYKXHOCTH. YcnoBusa mosBiIeHHUS KBAHTOBLIX SABJICHUI. BnusiHue Macchl U
o0acTy JIOKalIu3auy 4acTull. /J[BymepHas moTeHIMalbHas siMa, BRIPOKICHHE KBAHTOBBIX COCTOSIHUN
U CHATHC BBIPOKICHUA. HOTCHHI/IaHBHaH siMa KOHEYHOU I‘JIYGI/IHBI " BIIMSAHHUC €€ FHyGI/IHbI W IMUPUHBI HA
YPOBHU B3HEPTUM YacCTHUIbl. BO3MOXHOCTH JOKadM3allMU YacTHIBl B MPOCTpaHCTBE. TyHHENIbHBII
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s¢dekr. 3anonHenue ypoBHed M npuHuun [laynu, mosiHast SHEPrusi COBOKYIHOCTH 3JIEKTPOHOB B
KBaHTOBOM CHUCTEME. YPOBHM OHEPrMM B aTOME BOAOPOAA, IHEPEXOJbl MEXIY YPOBHIMHU.
NuauBUyaTbHOCTh CIEKTPOB aTOMOB W 3MHUCCHOHHBIM CHEKTpalbHbIM aHaidu3. Meramiudyeckas
MOJIENIb MOJIEKYJIbl U OOBSICHEHHE KOpPPENSIUH IBETHOCTH BemecTBa M 3(pdekra conpsKeHus
XUMHYECKHX CBs3ed B Mojekynax. HopMmanbHas M MHBEpCHas 3aCEIE€HHOCTh KBAHTOBBIX COCTOSHUM.
[Tornomenue, CHOHTaHHOE W BbIHYXJIeHHOe wu3nydeHus. Koadduuumentsr Diinmreiina. @opmyna
[Inanka. Ycunenue cBera pu NpOX0KJIEHUN YEpEe3 UHBEPCHO 3aceleHHyto cpeny. [lonarue o nazepax.

duszuyeckas MpUPOJa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuansanys, OObSCHEHHE MNPUYMH TNOSIBICHUS MPOCTPAHCTBEHHBIX (QopM Monekyin. [IpuHinun
MaKCHUMaJIbHOTO NepeKpbIBaHMs. BHyTpeHHee BpallleHne B MOJIEKYJIAaX U €ro poiib B OMOXUMHUYECKUX
peakuusax. /[BHKeHHE 4acTHUIl B MHOIOATOMHBIX MOJIEKYJIAX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIHH.
CumMmeTpusi MOJIEKYII ¥ TIOSIBJICHUE TIPAaBUII 0TOOpA.

DOTOXUMUYECKUE PEAKIIMM M OCOOCHHOCTH TMOTEHIHUANbHBIX TOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMIA B MoJjekyiax. Pacmaa monekyn npu (oToBO30YXKACHUSX.
Odusnueckas mpupoga ¢GoTOocHHTE3a. TpaHCHOPT IHEpruu npu (HoTocHHTE3e. 30HHAS CTPYKTypa
ANIEKTPOHHBIX COCTOSIHUM KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIOJHEHHBIE 30HBI. YpoBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUANEKTPUKUA. OCOOEHHOCTH MPOBOAMMOCTH B MOIYIMPOBOAHUKAX.

Snepnas puzuka

CucremaTka 3J1€MEHTApHBIX YacTUL. 3aKOHbBI B3aMMOIIPEBPALICHUNM YacTUll, SAEPHbIE pPEaKLUH,
nedext maccol. CTpoeHue siep, AAepHbIE CUJIbl, YCTOWYUBbBIE U HEYCTOWYUBBIE SApa, €CTECTBEHHAs U
HCKYCCTBEHHAsI PaAMOaKTUBHOCTD. 3aKOHBI paavoaKTUBHOTO pacmnaja. [IpuHuMnIBI
paZAMoaKTUBALIMOHHOTO aHanu3a. «MeueHble» atombl B Ouojoruu. [lyTu wucronb3oBaHUs SIEpPHOMN
SHEPTUH.

Pu3znyeckas KApTHHA MHPA

[Tonatue o0 »HBomonM B (¢U3UKE, OWOJIOTMM M JAPYrHX Haykax. IIpOTHBOMOIOXKHOCTD
HAIpPaBJIEHHOCTEN 3TUX ABOJIOLMOHHBIX MpoieccoB. [IyTu npeoonenns npoTuBOpeyusl.

Bpewms B knaccuueckom Mupe. Poib nepruoauueckux 1 HENEpUOJUUECKUX IPUPOAHBIX IPOLIECCOB
B (opMHUpPOBaHMM TOHATHS BpeMeHH. VIHBapHMaHTHOCTh MpOCTEUIINX (U3UYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE IPOLIECCHI B CIIOKHBIX CUCTEMAX U MOSIBICHUE
cTpensl BpemeHH. Poib cimyudaiiHeiXx (hakTopoB B (DOpMHpOBaHMHU CTpeibl BpeMeHU. DyKTyaluw,
MOSIBIICHHME CAMOOPTaHU3allMM B  OTKPBITHIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockormueckuii d¢dexr. Ponp Oudypkamuii. [loBemeHue SHTPONMM B OTKPBITBIX CHCTEMaXx.
[TpyHIMIT TOMOTHUTETHFHOCTH U €r0 BCEOOIIHOCTh. Vcmonp30oBaHue MOJeNeil SIBICHU U 0ObEKTOB B
mpolecce Mo3HaHMs Kak cleJCTBUE MPUHIUNIA JoNoJHUTEeNbHOCTH. OOpaTHbIe 3a7au, CyObeKTUBHBIH
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTh IPHHLMIA JIOKa3aTeNbHOCTH B Hayke. IlpunHuun
COOTBETCTBHS, HAOJIIOTaeMble U HEHAOIIOaeMbIe BEIMUMHBI B (hu3uke. TpedoBaHus K OpMHUPOBAHUIO
¢usnueckux Teopuid. PacmmpeHHoe TOHMMaHHWE TpHHOMNA jAerepMuHu3Ma. CiydaiiHoe U
3aKOHOMEPHOE B PUPOJIE U MPEEIbl IPUMEHUMOCTH Hay4YHOTo Mporuo3a. HayuHsiif mporHo3 B Hayke
00 obmectBe. Pusnka u kubepHeTuka. Ciensiiye CHCTEMBI M YIIPaBJICHHUE.

4.2. Conep:xaHue JeKI Ui
3aounas opma oOydeHHs
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Coneprxanue JIEKIIUU

KomnuectBo

JacoB

IIpakTHuecka

s IMMOATOTOBKA

MIPOTHO3UPOBAHUS ABJIECHUM pupoabl. Poib GpU3NKK B pa3BUTHH TEXHUKU
U arpolpoOMBIIIJIEHHOTO TMpOou3BoJCcTBA. KuHeMaruka MarepuaabHON
touku. KoopaumHaTHbIA MeTon omnucaHus ABWKeHH. Kunemarmdeckoe
YpaBHEHUE JABUXKEHUS M OIpeAeliseMble 0 HEMY KHHEMAaTHYeCKHE
XapaKTepUCTUKH. BeKTOpHBIH crnoco0 omucaHwsi NBWXKEHHH. BekTopsl
NepeMENICHHsI, CKOPOCTH, YCKOpPEHHUsA. YTJOBBIE XapaKTEPUCTUKHU
JBWKEHHSI IO OKPYXHOCTH. OJIEMEHTBl PEIATUBUCTCKONM MEXAHMKHU.
[octynaTel cnenuanbHOH TEOpUHM OTHOcUTeNbHOCTH. IlpeoOpasoBanus
Jlopenua. Crnoxenue ckopocteil. OTHOCUTENIBHOCTh JJIMHBI OTPE3KOB U
JUTUTEIbHOCTA BPEMEHHBIX HHTEPBAJIOB.

JlnHamuKa MaTepuaabHOW TOYKH U MOCTYNATEIbHOTO ABUKEHUS TBEPIOTO
tena. 3akoHbl Heiorona. Bunel cwi.  JluHamMuka BpamaTteiabHOTO
IBW>XKEHUA. MoMEHT cwibl. MOMEHT HWHEpUHMH. 3aKOHbI COXpPaHEHHUS
UMITyJIbcAa U MOMEHTa uMITylbca. MHepuuaabHble U HEMHEPLHAIbHbBIC
cucteMbl oTcu€rta. PaboTa, MOMHOCTP W DSHEprus. MeXxaHHUeCcKHe
kosebanusi. Mexanudeckasi paboTa ¥ MOIIIHOCTh TIPU MOCTYNATEIILHOM H
BpalllaTeJIbHOM JIBWXKEHMSX. KuHeTumdeckass H»HEpruss u Teopema o
KHUHETH4eCcKoi »sHepruu. KoHcepBaTMBHBbIE CHIIBI M TOTEHIUATbHAs
sHeprud. [Ipumepsl MOTEHIMATBHBIX MMOJEH. 3aKOH COXPaHEHHUs SHEPTUHU B
MEXaHHKE.

OCHOBHBIE IOJIOKEHUS MOJIEKYIISIPHO-KMHETUUECKON TeopuH. VneanbHblii
ras.

Peanpubie Ta3pl. OCOOCHHOCTH KUIAKOTO COCTOSIHUSA. SIBJICHUS MEpeHoca.
Hudbdy3usi, TemmonpoBOIHOCT, H  BHyYTpeHHee TpeHue. (OCHOBBI
TEPMOJAMHAMUKU. BHYTpEHHSIs sHEPTUS 1 IEPBOE HAYAJIO TEPMOIUHAMUKH.
PaboTa u Termmo&mMKOCTh Ta3a MpH pa3IMYHBIX Mpolieccax. Bropoi 3akoH
TepMOAMHAMUKHU. TemioBble ABUTATENHN U XOJOAWIbHbIe MamuHbl. KI1/]
TEIJIOBBIX JBUTaTellel M CTAaTUCTHYECKHI CMBICI BTOPOrO 3aKOHa
tepmoauHamuku. [lonstue osHrponuu. [loHsATHE O TEpMOIUHAMUKE
HEOOpaTUMBIX MPOIECCOB U OTKPBHITHIX CHCTEM. DJIEMEHThl CTaTHYECKOU
bu3HKH.

DJIEKTPUYECKUN  3apsij. DJIEKTPOCTATUYECKOE  TMOJIE. Bexkrtop
HanpspkEHHOCTU.  Pacu€r  anekrtpocrarnueckux mnojeid. [lorenuuman
aNeKTpocTaTuyeckoro moisa. Pabora mo mnepemenieHuio 3apsioB B
ANEKTPOCTATUYECKOM TMojie. BemecTtBo B 3JIEKTPUUYECKOM  IOJIE.
[lonspuzanua audnexkTpukoB. Bekrtop cmemenus. I[IpoBonnuku B
AIEKTPOCTATUYECKOM noJie. DIIEKTPOEMKOCTD MIPOBOTHUKOB.
Konnencaropsl. IlocTosHHBIN 2yeKTpuYeckuid TOK. 3akoH Owma.
Onexrpoasuxkymias cuia. [Ipasuna Kupxroda u pacdérsl aieKTpudecKux
ueneit. 3akon Owma. Ilpupona cBepxmpoBogumoctd. Hocutenu Toka B
pPa3JIMYHBIX TMPOBOAHHUKAX. OJEMEHThl TEOPUU BJIEKTPONPOBOIHOCTH.
MaruutHoe mnone. 3akoH buo-Capapa-Jlamiaca. MarHutHbie CBOWCTBA
BeuniectBa. Cunma Amnepa u  cuina JlopeHna.  DJeKTpOABUIATENH.
DJIeKTpOMarHuTHas MHAyKOus. 3akoH Papages u npaBwio Jlenna.
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o [ ]
& M X
= g8
Ne 38 g o
Coneprxanue JIEKIIUU ] B9
/1 55 | 2§
§ =
E =
Mexanu3m BO3HUKHOBEHHS DJC MHAYKIUKU. DHEPTUST MAarHUTHOTO TOJIA.
IIepeMeHHBIN MIEKTPUUECKUH TOK.
5. | OnexkrpomarautHoe none. O6o0menue 3akona ®apanes. 3aKOH MOITHOTO 2 +
ToKa. TOK cMeleHusa. OJEKTPOMarHUTHbIE BOJHBI.  YPaBHEHUS
Makcgemta. CBOOOIHBIE JIEKTPOMAarHUTHEIE KoJieOaHus. 3aTyXarmme 1
BBIHY)KJIeHHBIE KoneOanus. [llkama snexkTpoMarHUTHBIX BOJIH. ONTHKA.
[punnun Troiirenca. HWurtepdepenuuss cera. udpaxmus csera.
[Tonsipuzanusa cBeta. BzauMonelcTBUE M3IYyYEHUS C  BEIIECTBOM.
TennoBoe nznydyenue. KanroBas pusuka. @orosppexr. Pusnka atoma,
3JIeMeHThI (M3UKHU TBEpAOro Tena. SnepHas pusnka. Gusndeckast kKapTHHA
Mupa
Hroro 14 10%
4.3. Conep:xanue JJadOPATOPHBIX 3aHATHI
3aounast popma oOydeHUs
) 3
g =2
Ne . 88 | 28
HaumenoBanue 1ab0paTOpHbIX 3aHATUN 9 =5
/i EF | £ &
2 g g
=
1. | N3ydeHne MeXaHMYECKOTro IBUKEHUS HA MalnHe ATByza 2 +
2. | UccnenoBanue 3J€KTPOCTATUYECKOTO TOJIS 2 +
3. | VI3MepeHune ropu3oHTAIBbHON COCTABIISIIONIEH MAarHUTHOTO MOJIsl 3eMJIH 2 +
4. | U3ydyenue 3akoHOB BHeMIHETO (hoTodPdexra 2 +
Hroro 8 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
3aounast popma 00ydeHUs
o Fﬁ <
& 8
Ne . 88 | 2¢
HaumeHnoBaHMe MpakTHYECKUX 3aHATUN 5 9 =5
/1 g g o=
2 g g
=
1 Mexanuka, MOJICKyIsipHas (QU3MKA U TEPMOAMHAMHKA. DIEMEHTBI ) +
) CTATUCTUYCCKON (HUBHKHU
2. DnekTpruecTBO 1 MarHeTn3M. KonebaHust v BOJHBI 2 +
HToro 4 20%
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4.5. Buabl u coiep:KaHue CaMOCTOATEILHOM padoThl 00yYarommxcst

4.5.1. Buasl caMoCTOSTENHHOM pabOThl 00YJArOITUXCS

KoymuecTBO wacoB
Bunbl caMmocToATenpHOM paboThl 00yUYarONIUXCs
JUTs 3209HOU (POpMBI 00yUeHUS

[ToaroToBKa K MPAKTHYECKUM 3aHSATHSIM 16

[ToaroToBka K 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 16
1a00paTOPHBIX padoT

BrImotHeHIE KOHTPOJIBHOM pabOTHI 9
CaMocCTOATEIbHOE NU3YYEHHUE OTIEIBHBIX TEM U BOIIPOCOB 266
ITogroroBka kK IpOMEKYTOUYHOM aTTECTALUU 9
Hroro 316

4.5.2. ConepaHue caMOCTOSTEILHON pabOThl 00YJarOIIUXCs

Ne Kon-Bo
HanmeHnoBanue TeM U BOMpPOCOB

n/m 4acoB

1. Kunematuka. 3amaun OaNINCTUKH, HABEACHHUS Ha I€JIb, ONTHUMM3AIUU 20
JBIKEHUSI, UX TPUMEHEHUE B arPOMHKEHEPHUH.

2. Jnnamuka. PeaktmBHOe nBmkeHme. [[BmkeHue HeOecHBIX Tell. [lomérer B 20
KOCMOC. Y CTOWYUBOCTb IBHKEHHUS. [ MPOCKOIIBL.

3. 3akoHbl coxpaHeHus. llepemadya MOIIHOCTM B MEXAHMYECKHX CHUCTEMax.
[Ipo6nema 6e3onopHoro aBmwxenus. [Ipobiema BeuHOro nBUTATENS TIEPBOTO 20
poxa.

4. Mexanuueckue KosnebOaHHWs M BOJHBI. Pacu€T KOHKPETHBIX COCTOSHHHA H 20
ornpezesieHue COOCTBEHHBIX YaCTOT KOJI€0aTEIbHBIX CUCTEM

5. DJIeMEHTHI MOJIEKYJISIPHOM U CTATUCTHIECKON Pu3nku. OCOOEHHOCTH KUIKOTO
coctosHus. [IoBepXHOCTHOE HATSKEHUE, CMauYMBaHKE, Kanmuuisipbl. [louBeHHas 20
BJIara v IMoJjuB pacTCHUM.

6. OneMeHTbl TEepMOAMHAMHMKHU. TeruioBas SHepreTuka M €€ 3KOJOTMYECKUil 20
acnekT. Termon30IsIus, METOIbl 9KOHOMHH TETLIa.

7. OnekTpocTaTuka. CTaTUYECKOE JIEKTPUUECTBO. DJIEKTpU3alus Teil. [[BrkeHue 20
3apSDKEHHBIX — YaCTUI[ B JJIGKTPUYECKUX  MOJSX. AHAJIOTHU  MEXKIY
3JIEKTPOCTATHYECKUM U T'PABUTALIMOHHBIM TOJISIMU.

8. [1oCTOSIHHBIN TOK, NEKTPUYECKUE LIENIN U MAaTEpUalIbl. DIEKTPUIECKUN TOK B 20
KUJKOCTSX M Ta3ax. KopoHHBIH pa3psa. DaeKTpopuiIbTPHI.
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Ne Kon-Bo
HaumeHnoBanue Tem 1 BOIpOCOB

/T 4acoB
9. ITocrosannoe marauTHOe mnoJie. llocTossiHHBIE MarHuTbl. MarHuTHOE TOJIE 20
3emun. JIBMKEHME 3apsDKEHHBIX YacTULl B MAarHATHBIX moisX. Macc-

CIIEKTPOMETPHSI.

10. | DnexTpomarHuTHBIE KoJieOaHUsT W BOJHBL. M300perenue paawo. Ilepemaua 20
curHanoB. Pannocss3p 1 paanonokanus. MUKpOBOJTHOBAs] TEXHHKA.

11. | I'eomerpuueckas u BoJgHOBas onTuka. Onrudyeckue u3o0paxeHnus. Mexanusm 20
3penus, nedektsl 3penns. OnTudeckue sBieHus B atMochepe.

12. | KBanroBas ¢u3uka. ODIEeMEHTbl KBAaHTOBOM ONTHUKH. JIFOMMHECHCHLIHS. 30

By AeHHOE M3JIy4eHHE U ONTHYECKHE KBAaHTOBblE TeHepaTopbl. DOTOHEI.
OmnsiT bére, 3dppexr Komnrona.

13. | ®usuka aTomMa W JIEMEHTHl (PU3UKH TBEPAOTO Tejia. DIIEMEHTHl KBAaHTOBOM 31
MexaHukH. IlocraHoBka 3amad O JABMXKEHMHM MuUKpouacTul. Oneparopsl
buznyeckux BennunH. KBaHTOBBIE COCTOSIHUS.

14. | Snepnas ¢puszuka. ATOMHOE PO U JIEMEHTapHbIe YacTUIIbl. MoHM3upYyomue 23
U3Ty4eHUs] U OLEHKAa WX JACHCTBHUS Ha MaTepualbl U KUBbIE OPTaHU3MBI.
Metonpl  M3MEpEHMS ~ MHTEHCUBHOCTH  MOHM3HMPYIOIIMX  M3JIYy4ECHHH.
EcTtecTBeHHBIN paguanioHHBIN (HOH.

15. | CoBpemenHas pusndeckas KapTuHa Mupa. Poib pU3HKH B pa3BUTHH TEXHUKU 12
U arponpOMBIIITIEHHOT0 TPOU3BOCTBA.
Hroro 316

5. YueOHO-MeTOAUYeCKOE o0eceYeHrne CaMOCTOATEIbHOI PadoThl 00y4aK0IIMXCS
MO AUCHUILJINHE

YyebHO-MeToanuecKue pazpaboTku umerores B Hayunoit  6ubnmoreke dI'BOY BO  FOxHo-
VYpansckuii 'AY:

1. MonexkymnspHas ¢uU3uKa ¥ TepMOJUHAMUKA [DIEKTPOHHBIA pecypc| : yded. mocodue ajis
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pactutenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHOoCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, UHctutyT arpoumnkenepuu ; coct. E. M. bacapeiruna. - Yens6unck: FOxHO-
VYpaneckui 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexxum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypce] : yued. mocodue st
CaMOCTOSITENIbHOW PabOThl CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, WHctutyT arpoumnkenepuu ; coct. E. M. bacapeiruna. - Yens6unck: FOxHO-
VYpaneckui I'AY, 2019. - 99 c. : wun., tabn. - bubmumorp.: c. 99 (5 nHas3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIM pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHOW PabOThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyueHus / FOxno-Ypansckuii 'AY,
HNucturyT arpounxerepun; coct. E. M. bacapeiruna - Yensionnack: KOxxno-Ypanbckuii 'AY, 2018 - 95
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.
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4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE 3(PPeKThI [ DNeKTpOHHBIN pecypc]: yuaed. mocodue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuit [AY,
HNucturyT arpounkerepun; coct. E. M. bacapsirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH/1 OLIEHOYHBIX CPEACTB VISl NIPOBeIeHUs
NMPOMEKYTOUYHOM aTTeCTAlNH 00y4AIOIIMXCS MO TN CHUIITHHE

Jlnisl yCTaHOBJIEHUS! COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatouxcs TpedoBanusm @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUIsl TEKYILEro KOHTPOJS YCIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTeCTallM 00yJaromuXCs Mo JucuuIuinHe. GOHJ] OIICHOYHBIX CPEACTB MPEACTaBICH
B [Ipunoxxenuu.

7. OCHOBHAS ¥ JONOJHUTEIbHAs YUeOHasl JIUTEPaTypa, He0OX0AuMAasi 1JIs1 OCBOEHMSI
AUCUHMILINHBI

OcHOBHast W JOMOJIHUTENbHAss y4yeOHas Jjureparypa umeercs B Hayunoii Oubimoreke u
3NeKTpOHHOU HH(pOopMarmoHHo-00pa3oBateapHOM cpeae PI'BOY BO H0xHo-Ypansckuii [AY.
OcHoBHas JIMTEpaTypa

1.1.  T'pabosckuit, P. U. Kypc ¢pusuku: yauedHoe nocodbue ais By3os / P. U. I'paboBckuii. — 13-¢
u3n., crep. — Cankr-IlerepOypr Jlanp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8.—
Tekct: oanextponsslid// Jlamb : d1IeKTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/184052.

1.2. Uganos, 1. B. COopHuK 3a1a4 110 Kypcy OCHOBBI GU3NKH M Onodusuku : yaebnoe nmocodue / Y. B.
WBaHoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2. — Texkct: osnekrtponHsiit// Jlanb: 92JeKTpoHHO-OMOMMOTEUHass cuctema. — URL:
https://e.lanbook.com/book/168419.

1.3.  TerepOypr: Jlanp, 2022. — 672 c. — ISBN 978-5-8114-1240-2.— TekcT: 37IeKTPOHHBIN//
Jlans : anexTponHo-6mOMMoTeyHas cuctema. — URL: https://e.lanbook.com/book/210782.

1.4. Cagenbes, 1. B. CoopHHK BOPOCOB U 337124 110 00111e# (hr3uke: yueOHOe mocoOue /i By30B
/ U. B. CaBenbeB. — 10-¢ u3x., crep. — Cankr-IletepOypr: Jlans, 2022. — 292 ¢. — ISBN
978-5-8114-9199-5. — Tekcr: 21eKTpOHHBIN// JIaHb: 3MeKTpOHHO-OMOINOTEYHAsT CUCTEMA.
— URL: https://e.lanbook.com/book/187820.

JonoHuTe/ILHAS JIUTEPATYpPa

1.5. Uganos, U. B. OcHoBsl ¢pusuku u 6uodusuku: yuebHoe nocodbue/ 1. B. IBanos. — 2-¢ u3xa., ucnp.,
norn. — Cankr-IlerepOypr : Jlawb, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. — Tekcr:
3JIEKTPOHHBIH// Jlanb: 3JIEKTPOHHO-0MOIHOTeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168418.

1.6. Hpomor U. E. 3amaun mo oOmiedt ¢usuke [DIEKTpOHHBIN pecypc]: yueOHOe mocobue /
Hponos U. E. - Cankr-IlerepOypr: Jlanp, 2020 - 420 c. - JlocTyn K OJTHOMY TEKCTY C caiiTa
OBC Jlans: https://e.lanbook.com/book/126942.

1.7.  TI'pabosckuit P.1. CoopHuk 3ana4 no ¢pusuke: yueonoe nocodue / P. U. I'pabosckuii. — 4-¢
u3n., crep. — Cankr-IlerepOypr: Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
Tekcr: AIEKTPOHHBIN// Jlans: AJIEKTPOHHO-OMOIMOTEYHAS cucrema. —
URL:https://e.lanbook.com/book/210959
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8. Pecypchbl HHGOPMAIIMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEpHET», HE00OX0AUMBbIE
JJIS1 OCBOEHMS IV CIUNIIMHBI

1. EnuHoe OKHO 1ocTymna K y4eOHO-MeTOJMUeCKUM pa3zpaboTkam https://toypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. YauBepcurerckas 6ubmuoreka ONLINE http://biblioclub.ru

4. ®wuzuka. MexaHMKa: BUPTYAJIbHBIA aHAJOT JAOOPATOPHOTO OOOpYMOBaHMS: OOyJaroIuit
pecypc Aisi caMOCTOSITEIbHON paboThl CTYIEHTOB OYHOM M 3a04HOM (hopmbl oO0yuyeHHs. - TekcT:
AJIEKTPOHHBIN. - AJlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeroauvecKkue yKa3aHUA il 00y4al0IUXCH 10 OCBOCHUIO JUCUMILIIHHbI

YyeOHO-MeToANYEeCcKuE pa3paboTku umeroTes B Hayunoit  OuGiamorexe u ANIEKTPOHHON
nHpopMaMoHHO-00pazoBarenbHoi cpene PI'BOY BO HOxHo-Ypansckuit [AY:

1. MonekynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ais
CaMOCTOSITENIbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxxHO-
VYpansckuit I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui I'AY, 2019. - 47 c.: tabn. - bubmuworp.: c. 47 (5 Ha3B.). Pexum pgocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus —TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: un., tabn. - bubmuorp.: c¢. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEeKTpOoHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxerepun; coct. E. M. bacapsiruna - Yensionnack: KOxxno-Ypanbckuii 'AY, 2018 - 95
c. - JlocTym u3 nokaneHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE (PP eKThI [ DNeKTpOHHBIN pecypc]: yaed. mocodoue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuit AY,
HNucturyT arpounkerepun; coct. E. M. bacapeirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - JlocTym u3 nokaneHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
71a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: wi., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMHUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIM MPAKTUKYM IS CTYI€HTOB OYHOM U 3a04HOM (POpMBI 00yUueHHs [HanpaBIeHUH
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka u saekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMILIEKCOB, criennanbHOoCcTH 23.05.01 HazemHbie TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
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ucrtp. u joi. - Yensounck: KOxuHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C npuit. - bubmauorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHne YCKOPEHHS CHJIBI TSKECTH C IOMOIIBIO
MaTEeMaTHYECKOT0 MasTHHKA: METOIMYECKHE YKa3aHUs Ui CaMOCTOATENbHON pPabOThl CTYIEHTOB
O4YHOM ® 3ao4yHou ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 IIpoaykTbl mUTaHUS W3 PACTUTEINBHOIO CHIPHS,
23.03.03 OkcrmutyaTauusi TPAHCHOPTHO-TEXHOJOTHUYECKUX MAIIMH M KOMIUIEKCOB, CIEIHaIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huxumms; FOxHO-Ypansckuit 'AY, UactutyT arpomxenepun. - YensOunck: KOxxHO-Y panbckuit
'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TeKcT: ANEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopuass pabora Ne2. HccnemoBaHue paBHOYCKOPEHHOTO IBWIKEHHS Ha MallluHE
ATByJa: METOIMYECKHUE YKa3aHUS I CAMOCTOSITENIbHOW pabOThl CTYACHTOB OYHOM M 3a0YHON (GopM
oOyuenus [Hanpasneruit 35.03.06 Arpourkenepus, 13.03.02 DnekTposHEpreTUKa M JIEKTPOTEXHHUKA,
19.03.02 IlpoaykThl HHUTaHWSI M3 PACTUTENBHOrO ChIpbs, 23.03.03 DOkcrryaranuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIluH W KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCnopTHO-
TexHoyiornueckue cpeactsa) / cocraButenu: E. M. bacapeiruna, F0. A. Hukummn ; FOxxnHo-Y panbckuii
I'AY, Uncturyt arpowkenepun. - Yemssounck: HOxuo-Ypansckuii 'AY, 2021. - 10 c.: un., Tabm. -
bubnmorp.: c. 10 (8 Ha3B.). - TekcT : ANEKTPOHHBIN. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JIabopatopHas padora Ne3. OmpeneneHrne MOMEHTAa MHEPIUU Tella METOJOM KPYTHIIbHBIX
KOJIeOaHUH : METONMYECKHE YKa3aHUs JIi CAaMOCTOATENIbHON PabOThI CTYJACHTOB OYHOW M 3a0YHOM
¢dopm oOyuyenus [Hampamienuii 35.03.06 Arpoumxenepus, 13.03.02 DnexkrposHepretuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DOkcmryaramus
TPaHCIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHsble
TPaHCIIOPTHO-TEXHOJIOTHYeCKUe cpencta] / cocraBurenu: E. M. bacapeiruna, HO. A. Hukumwus ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxkenepuu. - Yensounck: FOxno-Ypansckuit AV, 2021. - 9
C.: WI., Ta0i1. - bubmmorp.: ¢. 9 (8 Ha3B.). - TEKCT : NIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHasi pabGora Ne4. I3ydeHue rapMOHHMYECKOTO KOJI€OAHHUS C TOMOIIBIO
NPY>KHHHOTO MasiTHUKA: METOJAWYECKHE yKa3aHUs JJISi CAMOCTOSITEILHON paboThl CTYyJICHTOB OYHOH U
3a0uHOi (hopm 00yueHus [Hampasnenmii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IIponykTel mUTaHHUA U3 PACTUTENBHOTO ChIpbs, 23.03.03 Oxcrurtyaranus
TPAHCHIOPTHO-TEXHOJOTUYECKUX MAIllMH W KOMIUIEKCOB, crennaibHoctd 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONIOTHYecKkue cpenctsa] / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwun ;
IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: W, Ta0u. - bubnmorp.: c. 10 (8 Ha3B.). - TekcT: ANEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopHass pabGora Ne5. HccnmemoBaHue 3aTyXamoImMX KOJCOAHHWH: METOIUYECKUC
YKa3aHUs Il CAMOCTOSTENIbHOM pabOThl CTYACHTOB OYHOM M 3a04HON (opM 00ydeHus [HarnpaBiIeHUHA
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka u saekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCcoB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHUE cpeacTBal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Hukummnb; HOxHo-Ypansckuii ['AY, HWHcTuTyT
arpomxeHepud. - Yenssounck: FOxno-Ypansckuii ['AY, 2021. - 10 c.: wn., Taba. - bubmuorp.: c. 10 (8
Ha3B.). - TEKCT: NIEKTPOHHBIN. - Afpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabotra Ne6. OmpenencHue MOMEHTAa WHEPIMHM MasTHHKa MakcBeia:
METOAMYECKUE YKa3aHUs Uil CAMOCTOSATENIBHOM paboThI CTYACHTOB OYHOM M 3a04HOM (hopM 00ydeHHUs
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTuka u 3ekTporexuuka, 19.03.02
IIpogykTsl mnHMTaHHMA M3  pacTUTENBHOrO  cbipbs, 23.03.03 Okcrulyaranus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHcnopTHO-
TexHosiornueckue cpenacraal / cocrasutenu: E. M. Bacapsiruna, 0. A. Hukumms; FOxxno-Ypanbckuii
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I'AY, Unactutyt arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9 c.: nn., Tabn. -
bubnmorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHEIH. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MYJIH C TOMOINBI KPYTHJIHHO-
0aJUTMCTUYECKOTO MAasITHUKA: METOANYECKHE YKA3aHUS JJIsl CAMOCTOSTEILHOM pabOTHI CTYACHTOB OYHOM
1 3a04HOM (popMm o0yuenus [Hanpasinenuid 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Dxcrurtyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crenraibHoctu 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONOTHYeckue cpeactBa] / cocraButenu: E. M. Bacapeiruna, 10. A. Hukumms;
IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: HOxuo-Ypansckuii [AY, 2021. - 10
C.: W, Ta0u. - bubnmorp.: c. 9-10 (8 Ha3B.). - TeKCT: AMEKTPOHHBIN. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopnass pabora Ne§. M3yueHue ympyroro M HEYNpyroro ynaapa: METOAMYECKHE
yYKa3aHUs I CaMOCTOSATEILHON pabOThI CTY/ICHTOB OYHOM W 3a04HOM (popM 00yUueHUs [HampaBICHUHA
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepreruka u snekrporexHuka, 19.03.02 IlpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIUuH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpenacTBal /
cocraputen: E. M. bacapeiruna, HO. A. Huxummnb; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
arpomxenepuu. - Yensounck: KOxHo-Ypansckuit [AY, 2021. - 14 c.: un., tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: AMEKTPOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmaniuoHHbIE TEXHOJIOTMH, HCIIOJIb3yeMble IIPH OCYLECTBJIECHUMN
00pa3oBaTe/ILHOIO NMPoIecca Mo AMCUUILIHHE, BKJIKYAs epeYyeHb NPOrPaMMHOro odecrevyeHust
U UH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii OuGamoTexe ¢ TepMHUHAIBHBIX CTAHIIMI MPEIOCTaBIAETCS JOCTYN K 0a3aM TaHHBIX:
- Texakcnept (uH(popMaoHHO-cripaBoyHas cucrema ['OCToB);

- «Cenpxo3TexHUKa» (ABTOMaTU3UPOBAaHHAS CIIPABOYHASI CUCTEMA);

- My TestX10.2.

IlepeyeHs JTUIIEH3MOHHOTO MPOTPAMMHOTO O0ecedeH s
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoiiO¢uc CrangapTHbII

11. MaTepuajibHO-TeXHUYecKas 0a3a, He0OXoAUMAS /ISl OCYIIEeCTBICHUS
00pa3oBaTeILHOIO NMpolecca no JUCHMUIINHE

Y4eOHble ayIMTOPHUH ISl IPOBEACHUS 3aAHATHIA, IPeXyCMOTPEHHBIX MPOrPaAaMMOii, OCHAIIIEHHbIE
000py10BaHMEM M TeXHUYECKMMH cpeacTBamMu o0ydeHusi. [lomMemeHus1 i CaMOCTOSITEIbHOM
padoThI 00yYAO LM XCS.

[TomerneHne a1 CaMOCTOSITENHLHOM pabOoTHI, TJIABHBIN Kopmyc, ayautopus Ne303.

VYueOHast ayIUTOpHs U1 IPOBEICHUS 3aHATUH JIEKIIMOHHOTO ¥ CEMUHAPCKOr0 TUIA, KYpPCOBOTO
MIPOEKTUPOBAHMSI, TPYNMOBBIX M HWHAUBUAYAIbHBIX KOHCYJbTAIMM, TEKYLIEro KOHTPOIS H
MIPOMEKYTOUHOM aTTecTally, ydeOHbIN Kopryc, ayauTopus Ne 3103.

Y4eOHble ayAuTOpUM [UIsl TPOBEACHUS 3aHATHH JIEKIMOHHOTO W CEMHUHApCKOro THIIOB,
TPYIIOBBIX U UHIUBHUYAJIbHBIX KOHCYJIBTAIMHA, TEKYIIEr0 KOHTPOJIS U MPOMEKYTOYHOM aTTeCTaluu,
OCHaleHHasi 000pYy/IOBAaHUEM U TEXHUYECKUMU CPEICTBAMU JIs BBINOJHEHUS J1a00paTOpHBIX padoT,
yueOHsIii Koprrye, ayauropun Ne 2093, 2055.
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IlepeyeHb 000pyI0BaAHUS M TEXHUYECKHUX CPEACTB 00y4YeHH s

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
TIEPCOHAJILHBI KOMITBIOTEP B KOMIUIEKTE: cucremusiit 610k Pentium E 5400 2.7GHZ,
xectkuit quck 250 Gb, monuTop 19" LCD, xnaBuarypa, meib — 30 mt.; [IPUHTEP CANON LBP-
1120 nazepnslii; Okpan ¢ anexrponpusogom; [IPUHTEP CANON LBP-1120 naszepnsiii; UK ITYJIBT
AY JIA DKPAHA C DJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka naboparopHas «MasTHUK YHHBEpCAIbHBIN»; YCTaHOBKa
nabopartopHas «MastHuk MakcBetay; YcraHoBka nabopatopHas «CoymapeHue mapoBy; Y CTAHOBKA
nabopatopHas «MamuHa ATByna»; YCTaHOBKa JUId OIpPENENCHUS OTHOIICHUS  YAEIbHBIX
TEIJTIOEMKOCTEH BO31yXa; YcTaHOBKa JaboparopHas «l mpockomy; Harmsmueie ydeOHBIE MOCOOUS;
Kommnexkr naGopatopum "DnekrpuuecTBO W MarHetusMm'"; MoHoxpomarop YM2; YcrtaHoBka st
M3YYEHHUs 3aKOHOB T€OMETPUYECKON ONTHUKH; YCTAaHOBKA JUISl U3ydeHUs: TUPAKIUK; YCTaHOBKA JUIS
U3y4eHHUs] MHTep(EpeHINH CBeTa; YCTaHOBKAa Ul M3y4YCHMs NOJSIPU3ALMN CBETa; YCTAHOBKA IS
U3y4yeHUsl aOCOJIIOTHO YEpHOro Tena; YCTaHOBKAa MJI MCCIENOBAaHUS XapaKTEPUCTHK BaKyyMHOIO
¢doTosrnemMeHTa.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHU | MTPOBEICHUS IIPOMEKYTOUHOMN aTTeCTalluu
00yJarmuxcs
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COJEPXAHME

Komnerenmuu u ux MHAUKaTOpbl, HOpMHUpPYEMbIE B MPOLIECCE OCBOCHUS AUCIUITIUHBI
[lokazaTenu, KpuTepud W  IIKaja  OLECHUBAHUS  MHAUKATOPOB  JIOCTHUKEHUS
c(hOpMUPOBAHHOCTH KOMITETEHIIUI

TumnoBbie KOHTPOJIBHBIE 3aaHusI ¥ (UJIM) WHBIE MaTepuaibl, HEOOXOIUMBIC IS OIEHKU
3HAaHUW, YMEHHM, HaBBIKOB M (WJIH) ONbITA JEATEIBHOCTH, XapaKTePU3YIOLIUX
c(hOpMHUPOBAHHOCTH KOMITETEHITUH B MPOIIECCE OCBOCHUS TUCIUILTAHBI

Meroaunueckue MaTepuasl, ONPEAEIAIOINE TPOLEyPbl OLICHUBAHUS 3HAHUN, YMECHMUI,
HaBBIKOB U (WJIN) ONBITA JEATEILHOCTH, XapaKTepU3yIOIUX ¢(HOPMUPOBAHHOCTD
KOMIIETEHITNH
4.1. OneHouHbIE CPECTBA AJIs IPOBEAEHHS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NIPaKTUYECKOM 3aHITHU
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4.1.3. TectupoBanue
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4.2. [Ipouienypsl 1 OLIEHOYHBIE CPEACTBA ISl IIPOBEACHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auyer

4.2.2. Dx3aMeH
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1. KomneTeHUMU U MX HHAMKATOPHI, GopMHupyeMble B polecce 0CBOCHHUS TMCIHIIHHbI

OIIK-3. Cnnoco6eH MpUMEHATh COOTBETCTBYIOIMNNA (DU3UKO-MaTEMaTHICCKUI anmapar, METO bl aHAJIh3a
U MOACIUPOBAHUSA, TCOPCTUUYCCKOIO U OSKCICPUMCHTAJIBHOIO HCCICAOBAaHHUA TIpU PCHICHUHA
po¢eCCHOHANBHBIX 3a]1a4

Kon n nanmenoBanue ®opmupyembie 3YH
MHIMKATOpa
AOCTIDKCHHA 3HaHUA YMEHHUS HaBBIKU
KOMIIETEHIINH
NJ-5011K-3 Obyuarommiicst  gomken | OOyuatomuiics nowkeH | O0yJarommiics AOHKEH
JleMoHCTpUpyeT 3HATh: OCHOBHBIE | YMETh: HCIOJb30BaTh | BIAJETh: HaBbIKaMU
MMOHNMAaHHE buznueckue 3aKOHBI, | OCHOBHBIC (D)M3MUYECKUE | TPUMECHECHUS
(bu3NYecKuX SBJICHUN | SBICHUS U MPOLECCHI, HA | 3aKOHBI U MOHSATHS AJIS | COOTBETCTBYIOIIETO
Y IPUMEHSET 3aKOHBI | KOTOPBIX OCHOBAHBI | pEIICHUS ¢buznko-
MEXaHHKH, MPUHIINATIBI neicTBus | mpodecCHOHaIbHBIX MaTeMaTU4eCKOTo
TEPMOJIMHAMUKH, 00BEKTOB 3amad - (b1.0.12-Y.1) | anmnapara, METOJ/I0B
ANEKTPUYECTBA U npodeccuoHanbHOM aHaM3a u
MarHeTusma JESITEIIBHOCTH W KOTOPHIE MOJICTIMPOBAHUS,
UCIIOJIB3YIOTCS E TEOPETUYECKOTO u
perieHus AKCIIEPUMEHTATILHOTO
npodeccuoHaNIbHBIX UCCJIEIOBAHUS npu
3amad - (b1.0.12-3.1) perieHun
podeCCHOHATBHBIX
3anad - (b1.0.12-H.1)

Kon n naumenoBanue ®opmupyembie 3YH
WH/IAKATOpa
AOCTIDKCHHA 3HAHUS YMEHUS HaBBIKH
KOMIICTCHIIH
NJ-6011K-3 OOyuarommiicst  gomken | OOyuatonuiics nowkeH | OOyJarommiics AOHKEH
JleMoHCTpHpYET 3HATh: OCHOBHBIC | YMETh:  HWCIOJb30BATh | BIAJCTh: HaBBIKAMU
3HaHUE ¢dusnueckue 3aKOHBI, | OCHOBHbIE (D)U3UYECKHE | TPUMEHEHHS
AJIEMEHTAPHBIX OCHOB | SIBJICHHUS M TPOIECCHI, HA | 3aKOHBI U MOHATHUS IJISl | COOTBETCTBYIOIIETO
OITHKH, KBAHTOBOH | KOTOPBIX OCHOBAHBI | pEIICHUS ¢buznko-
MEXaHUKH ¥ aTOMHOW | MIPHHIIUTIBI NecTBUs | TpodecCHOHATBHBIX MaTeMaTHIECKOTO
buzuku 00BEKTOB 3amad - (b1.0.12-Y.1) | anmnapara, METOJIOB
npodeccuoHaIbHON aHajam3a u
JESITEIIBHOCTH W KOTOPBIE MOJICTIMPOBAHUS,
UCTIOJB3YIOTCS TSt TEOPETUIECKOTO "
perieHus AKCIIEPUMEHTATILHOTO
poeCCUOHATBHBIX UCCIICTIOBAHHS npu
3amad - (b1.0.12-3.1) perieHun
poeCCHOHATBHBIX
3anad - (b1.0.12-H.1)
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2. Iloka3aTenn, KpUTEPUM U IIKAJIA OEHUBAHUS UHAMKATOPOB JOCTHKEHUS KOMIIETEeHIU

Ilokazatenu Kpurepnu u mikania olleHUBaHHs PE3yJIbTaTOB 00YUYEHUS MO AUCIUILTUHE
OILICHUBAaHUA Henocrarounsrit JlocTaTouHbIM Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YpOBEHB YPOBEHD
B1.0.12-3.1 OO0yuaromuiics He OO0yuatroniuiics ciadbo OO0yuJaroniuiics ¢ OO0yuJaroniuiics ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIC HE3HAYHUTEIIbHBIMU TpeOyeMoii CTENeHbI0
(bu3nYecKue 3aKOHBI, (bu3nYecKue 3aKOHBI, omubKaMu u MOJIHOTBI ¥ TOYHOCTH
SIBJICHUSI U TIPOIIECCHI, SIBJICHUSI U TIPOIIECCHI, OTJEeTbHBIMU 3HAET OCHOBHBIE
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHbI npobesiaMu 3HaeT (usnyeckre 3aKOHbI,
OCHOBAHbI MTPHUHIIUIIBI HPUHLUIIBI JEUCTBUS OCHOBHbIE (hHU3HUECKHEe SIBJICHUSI U TIPOLIECCHI,
JCUCTBUSI OOBEKTOB 00BEKTOB 3aKOHBI, SIBIICHUS 1 Ha KOTOPBIX OCHOBAHBI
npodeccrnoHaTbLHOM npodeccrnoHaTbLHOM MPOIIECCHI, HA KOTOPBIX MIPUHIINIIBI ACHCTBUA
JIeSTEIIbHOCTH U JIeSITEIbHOCTU U OCHOBAHbI MTPHUHIIMIIBI 00BEKTOB
KOTOpbIE KOTOPBIE HCHOJIB3YIOTCS JIeHCTBHS 0OBEKTOB npodeccHoHaNbHON
UCTIONB3YIOTCS ISt JUTSL pEIICHUS npodeccHoHANTLHON JIeIATEIbHOCTH U
petieHust npodeccroHaNbHBIX JIeSATEIbHOCTH U KOTOPBIE UCTIOJIB3YIOTCS
npodeccroHaNbHBIX 3aza4 KOTOPBIE UCTIOJIB3YIOTCS JUTSL pEIeHUs
3a1a4 JUTSL pEICHUs npodeCCHOHATBHBIX
npodeCCHOHATBHBIX 3a1a4
3a1a4
B1.0.12-V.1 OOyuaronuiics He OO6yygarontuiics cmado OO0yyJaronuiicst ymeeT OO0yyJaronuiicst ymeeT
yMeeT MCIIOJIb30BaTh YMEET UCTIOJIb30BaTh UCIIOIb30BaTh UCIIOIb30BaTh
OCHOBHBIE OCHOBHbBIE (pU3NYECKUE | OCHOBHbIC (DU3UUECKHE | OCHOBHbBIC (DU3UUECKHE
(usryecKre 3aKOHBI | 3aKOHBI M [TOHSTHS JUTSL | 3aKOHBI M MIOHSITUS JUIS | 3aKOHBI M OHSTHUS IS
U TIOHSTHSL JJIS1 petieHust petieHus petieHus
petieHust npodeccroHaNbHBIX npodeCCHOHATBHBIX npodeCCHOHATBHBIX
npodeccroHabHBIX 3aza4 3aja4 ¢ 3a1a4
3a1a4 HE3HAYHUTEIIbHBIMU
3aTpyIHEHUSIMU
B1.0.12-H.1 OOyuaronuiics He OO6yygarontuiics cmado OO6yygaroniuiics ¢ OO6yuaronuitcst
BJIajIeeT HaBbIKAMU BJIajIeeT HABBIKAMU HEeOOJBLIMMHU cBOOOIHO BiajieeT
MPUMEHEHHS PUMEHEHHUS 3aTpyTHEHUSIMU HABBIKAMU TIPUMEHEHUSI
COOTBETCTBYIOIIETO COOTBETCTBYIOIIETO BJIaJICET HABBIKAMHU COOTBETCTBYIOIIETO
¢usuko- ¢usuko- IIPUMEHEHUS ¢busuKo-
MaTeMaTHYECKOro MaTeMaTHYECKOTro COOTBETCTBYIOIIETO MaTeMaTHYECKOro
anmnapara, METOJI0B anmapara, MeTOJI0B ¢busuKo- anmnapara, METOJI0B
aHanM3a u aHanmM3a u MaTeMaTUYECKOro aHaM3a u
MO/ICITMPOBAHUS, MOJICIIMPOBAHHS, anmnapara, METOZ0B MO/ICITUPOBAHUS,
TEOPETHYECKOTO U TEOPETHYECKOTO U aHanM3a u TEOPETHYECKOTO U
IKCIEPUMEHTAIIBHOTO | JKCHEPHUMEHTAIbHOTO MO/ICITMPOBAHUS, IKCIIEPUMEHTAIBLHOTO
HCCIIeJOBaHHUS TIPH HCCIICJOBaHHUS TIPH TEOPETHYECKOTO U UCCIIeI0BaHMUS TIPH
peLieHrn pelieHun IKCTIEPUMEHTAIBLHOTO peLieHnn
npodeccroHabHBIX npodeccroHaNbHBIX UCCIIEIOBAHUS TIPH npodeCCHOHATBHBIX
3a1a4 3ajaq peLeHnu 3amay
po¢heCCHOHATBHBIX
3a1a4

3. TunoBble KOHTPOJIbHBIE 32]aHUS M (WJIH) MHbIE MATEPHUAJIbI, HEO0XO0IUMBbIE J1JI51 OLEHKH
3HAHUI, yMEHHM i, HABBIKOB U (MJIM) ONbITA AEATEJbHOCTH, XapaKTePHU3YIOLIMX
c¢()opMHPOBAHHOCTH KOMIIETEHIUI1 B Mpolecce OCBOEHUS AN CHMIIIMHBI

TunoBble KOHTPOJBHBIC 3aJaHUS U MAaTEPUAIIBI, HEOOXOAMMBIC [Tl OICHKH 3HAHWM, YMEHUN U
HaBBIKOB, COJIEP)KATCS B YICOHO-METOAMYECKUX pa3padoTKax, MPUBEACHHBIX HUXKE.
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1. MonexynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocolue ais
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pactutenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpanbckuii 'AY, 2019. - 47 c.: Tabn. - bubnauorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenusi [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pactutenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW PabOThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounkeHepun; coct. E. M. bacapsiruna - Yensionnack: KOxxno-Ypansckuit 'AY, 2018 - 95
c. - Jloctym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE 3(PPeKThI [ DNeKTpOHHBIN pecypc]: yuaed. mocooue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOM U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuit [AY,
HNucturyt arpounkenepun; coct. E. M. bacapeirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - JlocTym u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepreTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: wi., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMHUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM IS CTYIEHTOB OYHOM 1 3a04HOM (hOpMBI 00yUeHHS [HATIPAaBICHUH
35.03.06 Arpounxenepus, 13.03.02 DnexTposrHepretka u saekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbIie TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
ucrp. u goi. - Yensounck: KOxHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C npuit. - bubnuorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToguveckne MaTepHaJIbl, ONpe/Iesslue NPoueIypbl OleHUBAHUS 3HAHUI, YMEHUIA,
HABBIKOB M (WJIN) ONBITA 1eATEJIbHOCTH, XaPAKTEePU3yHIIHUX C(POPMUPOBAHHOCTH
KOMIIeTEeHIM I

B nmaHHOM pazzene METOOMYECKHE MaTepuasbl, ONPEACISIOMINE IMPOUEAYpPbl OLICHUBAHUS
3HaHWH, YMEHHH, HaBBIKOB, XapaKTEPU3YIOMMUX O0a30BbIM 3Tam (HOpMUPOBAHUS KOMIICTCHIIMHA I10

mucuuruinie «Pu3nKay, MPUBEICHbl IPUMEHUTENBFHO K KaXKI0MY U3 UCIOJIb3YEMbIX BUJIOB TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUYHOM aTTECTAllMUA 00YJarOIIUXCS.

4.1. OneHoYHbIE CPeACTBA ISl MPOBEJEHUS TEKYILIEro KOHTPOJIsl yCIeBaeMOCTH
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4.1.1. Onpoc Ha MPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS TSl OLCHKH Ka4eCTBa OCBOCHHUS 00yUJarOIIUMCS
OCHOBHOW Tpod)eCCHOHAIBHON 00pa30BaTeNbHON MPOrpPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTUIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COoOOIArTCs
oOyuatomumcsi. OTBET OIICHUBAETCS OIEHKON «OTIUYHO», «XOPOII0», «YIOBIECTBOPUTEIHHOY» WU

«CHEYAOBJICTBOPUTCIHLHO.

Ne O1IeHOYHBIE CPEJICTBA Kon n HaumenoBaHue
TunoBble KOHTpOJIbHBbIE 3aJaHusi W (WJIM) UWHBIE MaTepualbl, WHJUKaTOpa
He0oOXOIUMBIE JIsl OLIEHKU 3HAHWM, YMEHH, HABBIKOB U (WJIM) OMbITA KOMITETEHIINH
NEeSTeIbHOCTH, XapaKTEPU3YIOMUX C(HOPMHUPOBAHHOCTH KOMITETEHITUI
B IIPOIIECCE OCBOCHHUSI TUCIIMILIAHBI

1 | duck paamycom 20cM BpallaeTcs COrIACHO ypaBHEeHUIO p=A+Bt+Ct?, NA-50I1K-3
rne A=3 pag; B=-1c!'; C=0,1c?, ¢ - yroa moBopoTa pajmyca JucKa. JemoHCcTpHpYyeT
Omnpenenuts st MoMeHTa BpeMeHU 4,0 ¢ 3HauUeHHE yria MEXIy [IOHUMaHue
BEKTOpaMH TIOJHOTO M HOPMAJIBHOTO YCKOPEHHUH, a TakkKe YHUCIO | (M3MYECKUX SIBICHUN
000OpOTOB, CIETAHHBIX OUCKOM K JaHHOMY MOMEHTY OT Hauaja | ¥ MPUMEHSET 3aKOHBI
BpaieHus. 1300pa3uTh BEKTOPhl BCEX KMHEMAaTHYECKHX BEIMYUH B MEXaHUKH,
YKa3aHHbIII MOMEHT BPEeMEHU TEPMOJAMHAMUKH,
3JIEKTPUYECTBA U
MarHeTusma

2 | 'anbBanoMeTp umeet conpotuieHre 200 Om, u npu cuiie Toka 100 NJI-50I1K-3.
MKA CTpeika OTKJIOHEHHs Ha BCIO MmKkamy. Kakoil mo0aBOYHBII JemoHCcTpHpYyeT
PE3UCTOP HANO TMOJKIIOYUTH, YTOOBI TPUOOP MOXKHO OBUIO MMOHUMaHNE
WCIOJIb30BaTh KaK BOJBTMETP ISl U3MEPEeHUs HampshkeHus 10 2 B? | ¢dusnueckux sBiIeHUN
Kaxoii myHT HaJ0 NOJKIIOYUTH K STOMY T'aJIbBAHOMETPY, YTOOBI €ro | U MPUMEHSET 3aKOHBI
MOKHO OBUIO MCTOJB30BaTh KaK MHJUTHAMIIEPMETP JUIS MU3MEHECHHS MEXaHUKH,
cuabl Toka 10 10 MA? TEPMOJVHAMUKH,

AJIEKTPUYECTBA U
MarHeTusma
3 | EcrectBeHHbIil cBeT ¢ A=656 HM MajaeT Ha CUCTEMY H3 JBYX N/1-6011K-3
CKPEIIECHHBIX  MOJISIPH3aTOPOB, MEXIy KOTOPhIMH  Haxoiutcs | JleMOHCTpupyeT
KBaplieBasl IUIACTUHKA, BBIPE3aHHAs MEPIECHANUKYJISIPHO ONTHYECKOW | 3HAHUE
ocu. Ilpu kakoii MUHUMAJILHON TONIIMHE TUIACTHHKU CHCTeMa OyAeT | 9JIEMCHTapHBIX OCHOB
nponyckatb N=0,30 cBeToBOro moroka? OITHKH, KBAHTOBOMI
MEXaHUKH U aTOMHOMN
bu3uKu

4 | DnekTpoMarHuTHOe mM3aydenue ¢ A=0,30 MKM mamaer Ha NJI-60I1K-3
(hOTOAIEMEHT, HaXOALIUHCS B pexume Hacelnenus. | JeMoHcTpupyer
CooTBeTcTBYIOIIas CHEKTpalbHAs YyBCTBUTEIBLHOCTh (OTORJIEMEHTa | 3HAHUC
J=4,8 MA/Br. Haiitu BBIXOZ (OTOIIEKTPOHOB, T. €. YHCIO | SJIEMEHTAPHBIX OCHOB
(OTOAIEKTPOHOB Ha Ka) bl Majaromuii GoToH. OIITHUKH, KBAHTOBOM

MEXaHUKH U aTOMHOMN
(0716320971

OreHka 0OBABIIAECTCS 00yUaIOIMIEMYCsl HETTOCPEACTBEHHO TIOCTIE OTBETA.

Kputepun omenku orBera (Tadi.) TOBOIATCSA A0 CBEACHUS OOYYAIOIIMXCS B HAUYale 3aHSITHMA.

Hlkana Kpurepun oueHuBanus
Onenka 5 - 00yYaromuiics MoJIHO YCBOMJI y4eOHBINH MaTepua;
(OTIMYHO)
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HIxana

Kputepun onenuBanus

- ITPOABJISICT HABBIKW aHAJIM3a, 0606H16HI/I$I, KPUTHYCCKOT'O OCMBICIICHHUA
" BOCIIPUATHA I/IH(I)OpMaLII/II/I, HaBBIKH OIIMCAaHUs OCHOBHBIX (bl/IBI/II-ICCKI/IX

- Marepuana U3JI0KEH TIPAMOTHO, B OIPEICICHHOW JIOTHYECKOU
IIOCJIEZI0BATEIIBHOCTH, TOYHO UCIIOJIb3YETCSI TEPMUHOJIOTHS;

- IIOKa3aHO YMEHHUE WIUIIOCTPUPOBATE TEOPETUYECKUE IIOJIOKEHUS
KOHKPETHBIMM IIPUMEPAMH, IPUMEHATh UX B HOBOW CUTYyalluu;

- IPOJAEMOHCTPUPOBAHO YMEHUE PELIATh 3a/1a4H;

- MOTryT OBITh JOIYILIEHbl OJHA—[BE HETOYHOCTU IPH OCBELICHUU
BTOPOCTEIIEHHBIX BOIIPOCOB.

Onuenka 4
(xopor1o)

OTBET YJIOBJIETBOPSIET B OCHOBHOM TPEOOBAHHSAM Ha OICHKY «5», HO TIpH
3TOM UMEET MECTO OJIMH U3 HEOCTaTKOB:

- B YCBOCHUH Y4EOHOTO MaTepuasia JOMyIIeHbI HEOObIITNE MPOOEIbI, He
MCKA3UBIIINE COACPKAHHUE OTBETA,

- B PEIICHHUH 33]1a4 JIOMYIIEHBl He3HAYNTEIIbHBIE HETOYHOCTH.

Ouenka 3

(YZOBIIETBOPUTEIBHO)

- HEMOJIHO WJIM HETOCIEN0BaTeILHO PACKPHITO COIep)KaHUEe MaTepHara,
HO TOKa3aHO oO0Ilee MOHMMaHHE BOMIpPOCa W MPOIEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOUHBIC JJIs TaJIbHEHIIICTO0 YCBOCHUS MaTepuasa;

- WMEIUCh 3aTPyIHEHHs] WA JONMYIIEHBl OIMMOKU B ONpEICIICHHU
MOHSATHUH, WCIOJB30BAaHUA TEPMHUHOJIOTHH, ONUCAHUHM (DPU3NICCKUX
3aKOHOB, SIBJICHUI U MIPOIIECCOB, PEUICHUH 3aJ1a4, UCTIPABJICHHBIC MTOCIIE
HECKOJBbKHUX HABOSIIUX BOIIPOCOB;

- HEMOJHOE 3HaHWE TEOPETHYECKOTO MaTepHala; OOyJaloUIuidcs He
MOJKET MPUMEHUTH TEOPUIO B HOBOU CHUTYaIlWH.

Ouenka 2

(HEYTOBIETBOPHUTEIILHO)

- HE PacKphITO OCHOBHOE COZIEpPIKaHNE YIeOHOTO MaTepHara;

- oOHapy)XeHO HE3HAaHHWE WM HEMOHMMaHWe Oonblneil wim Hamboliee
Ba)KHOM 4acTh y4eOHOTO MaTepuana;

- JONYIIEHBI OIMIMOKU B OMpPENSICHUU MOHSATUH, TPU HCIIOIb30BaHUU
TEPMUHOJIOTHH, B ONHCAHWU (U3HYECKUX 3aKOHOB, SIBICHHHA H
MPOIECCOB, PELICHUH 3a]1a4, KOTOPBIC HE UCIIPABJICHBI MTOCIIE HECKOJIBKIX
HABOJISIINX BOIPOCOB.

4.1.2. OnieHuBaHKEe OTYETA IO JTaOOpaTOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS JJISI OLIEHKH KaueCTBa OCBOCHUS 00YyJaIOIIUMCsI

OCHOBHOH mpodeccrnoHaIbHONH 00pa30BaTEeIbHOM MPOrpaMMBbl MO0 OTIACIBHBIM TE€MaM JAWCIUILINHBL.

Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJMUECKUX YKa3aHUSAX K
naboparopubiM pabotam (m. 3 POC). ConepkaHue OTUeTa W KPUTEPUHM OLEHKH oT4eTa (Taldir.)

JOBOJIATCSI IO CBEACHUST 00YJAIONTNXCsl B HAYAJIEC 3aHSATUH.

Ne OlLIeHOYHBIE CPEJICTBA Kon u
TumoBble KOHTpPONBHBIC 3aJaHus W (WIM) WHBIE MaTepUabl, HAUMEHOBAHHE
HEOOXOUMBIC ISl OIICHKH 3HAHWH, YMEHUH, HABBIKOB U (WJIM) OIIBITA WHIUKATOpa
JEeSTebHOCTH, XapaKTEePU3YIOMUX C(HOPMHUPOBAHHOCTh KOMITETCHITUI KOMIIETCHITHH
B [TPOLIECCE OCBOEHUS TUCUHUTIIIMHBI

1 1. Yto HaA3BIBACTCS CHIION TSIKECTU? HUJI-50I1K-3
2. Yto nmogHUMAaeTCs MO CUII0N BCEMUPHOTO TATOTEHUS? JleMoHCTpUpYyET
3. 3amumuTe GopmMyny Ul ONPEEICHUs YCKOPEHUS CUITBI TSKECTH. MMOHMAaHHe
4. Kak omnpezensieTcsi ycKOpeHHe CBOOOHOTO MaJeHHsI C TOMOIIBIO buznyeckux
MaTEeMaTHYECKOTO MasiTHUKA? SIBJICHUU U
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5. Uto Ha3bIBaeTCsl MaTEMaTUHYECKUM MAITHUKOM? MPUMEHSET 3aKOHBI
6. Kak onpenenuTp nepuo 1 KoaeOaH MaTEMAaTHIECKOTO MasTHUKA? MEXaHUKH,
TEPMOJANMHAMUKH,
ANEKTPUYECTBA U
MarHeTusma
2 1. Uto Takoe qudpakmus cBETa U KaKue BUIBI TUDPAKITIH NJI-60I1K-3
CYLIECTBYIOT? JleMoHCTpUpyeT
2. Kak onpenensercs nepruoa TUPpakIimOHHON PEIISTKH? 3HaHUE
3. UeM ecTeCTBEHHBIN CBET OTINYAETCS OT MOISIPU30BAHHOTO? 3JIeMEHTapHbBIX
4. ChopmynupyiTe OCHOBHBIE 3aKOHBI TEIIOBOTO U3TYyUCHHUSI. OCHOB OITHKH,
5. Paccuuraiite 3HEPrUI0 aTOMa BOJOPO1a B OCHOBHOM KBaHTOBOM
SHEPreTUYECKOM COCTOSTHUH. MEXaHUKH U
aTOMHOU (PU3UKU

Otder oOlEHUBAETCS MO YCMOTPEHUIO TMPENoAaBaTelisi OLEHKON «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIHLHO» WM OLEHKOW «3auT€HO», «HE 3auTeHO». OleHKa
«3a4TE€HO» CTaBUTCH oOywarommmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPUSM,
YCTAaHOBJICHHBIM [IJISl TIOJIOXKHTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
Onenka oOBsBIsSETCS 00yJarOMeMycsi HEIOCPEACTBEHHO TOCe CIauM OTYETa.

HIxamaa

Kpurepun oueHnuBanus

Oruenka 5
(OTIMYHO)

- U3JI0KEHHE MaTepHralia JIOTHYHO, TPAMOTHO;
- CBOOOIHOE BIIaJICHUE TEPMHUHOJIOTUEIH;

- YMCHHUC BBLICKA3bIBATH U O60CHOBaTB CBOM CYXKIACHUA IPU OTBCTC HaA
KOHTPOJIbHBIE BOPOCHI;

- YMCHHC OIIUCBIBATH (bI/I?)I/I[ICCKI/Ie 3aKOHBI, SAABJICHUA U TPOUCCCHI;

- yMEHHE TPOBOIUTH U OLICHUBATH PE3YJIbTAThl H3MEPCHU;

- CIIOCOOHOCTD PeIIaTh 3aJa4u.

Ouenka 4
(xoporo)

- M3JI0)KCHHUE MaTepuasa JIOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAHHOE IIPUMECHECHHE TEOPETUYECKUX 3HAHUN I  ONMCAHMS
(U3NYECKUX 3aKOHOB, SIBJICHUH U IPOLIECCOB, PEIICHUS] KOHKPETHBIX 3a/ad,
IIPOBEJICHUS] U OLEHUBAHUS PE3YJIbTAaTOB M3MEPEHUH, HO COIEP)KaHUE U
¢dopma 0TBeTa UMEIOT OTJEJIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTEIBHO)

- U3JI0KEHHE MaTepuasa HEeToJHO, HETIOCIEI0BATEIbHO,

- HETOYHOCTH B OIPEACICHUH TOHSATUH, B NPUMEHEHUH 3HAHUH IS
onucaHus (U3NYECKUX 3aKOHOB, SBJIEHUH M TPOIECCOB, pELICHUS
KOHKPETHBIX 3a/1a4, POBEACHUS U OIICHUBAHUS PE3YJIbTATOB U3MEPEHUH,
- 3aTpyIHEHUsI B 000CHOBAHUU CBOMX CYXKICHHIA;

- Oo0HapyXHMBaeTCs HEIOCTaTOYHO TIyOOKOE MOHWMAaHHE HW3YYCHHOTO
MaTtepuana.

Onuenka 2
(HEYTOBIETBOPHUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHIA; TOMYIIEHBI OIIMOKY B
OTIPENICIICHUH TIOHSATHH W ONWCAaHWHM (PU3MUYECKUX 3aKOHOB, SIBICHUH U
nponecCcoB, HCKaXXCH HUX CMbICJI, HC PCHICHBI 3aJa4dd, HC MPaBUIIBHO
OLIEHUBAIOTCSI PE3yJIbTaThl N3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepuana y4yeOHOW MpOrpaMMbl, JOMYCKAOTCS
rpyObIe€ OITMOKHU B U3JIOKCHUH.

HIxana

Kpurtepnu ouennBanus

OrLeHKa «3a4TEHO»

- U3JI0’KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
- CBOOOJHOE BJIaJICHUE TEPMUHOJIOTHEN;
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- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKICHHS IPH OTBETE Ha

KOHTPOJIbHBIE BOITPOCHI;

- YMEHHUE ONMHUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS M MPOIECCHI;

- YMCHHC ITPOBOJAUTH U OICHUBATL PC3YJIbTAThI I/IBMCpeHHﬁ;
- CHOCOOHOCTH pemIaTh HWHXKEHEPHbIE 3a]aud (JIOMyCKaeTcss Haludne
MaJIO3HAYUTENFHBIX OMMOOK WJIM HEIOCTATOYHO IIOJIHOE PACKpPBITHE
COJIep>KaHUE BOIPOCA WM MOTPEITHOCTh HETPUHITUITHAILHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

O1eHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETHUECKUX 3HAHMIA; JOMYIIEHbI OIIMOKI
B OIpEAETCHUH MOHATHA U ONMMCaHUM (PU3MYECKHX 3aKOHOB, SBJICHHUH U
MPOLIECCOB, MCKAXKEH HMX CMBICI, HE pEIICHBl 3aJaud, HE MPaBUIBHO
OLICHUBAIOTCS PE3yJIbTaThl U3MEPEHUN;

- HE3HAHUWE OCHOBHOTO MaTepuana y4eOHOH MpOrpaMMbl, JOMYCKAarOTCs

rpyObIe€ OITMOKHN B U3JIOKCHUH.

4.1.3. TectupoBanue

TectupoBaHue HCIONB3yeTCS U OILCHKM KayecTBa OCBOEHHUS OOy4alolMMCS OCHOBHOM
npodeccuoHaIbHON 00pa30BaTeIbHON MPOrpaMMBbI IO OTAEIbHBIM TEMaM WU pa3zesiaM JUCLUIIIMHBIL.
Tect mpencraBnser coOOi KOMIUIEKC CTaHAAPTHU3MPOBAHHBIX 3a/aHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpoLenypy U3MEpEHHsl 3HaHUH 1 yMeHHH o0ydaromuxcsa. O0ydaronmMces BbIIAI0OTCA TECTOBbIE 3aaHUs
¢ (OpMYIHPOBKOH BOIPOCOB M MPEUIOKEHUEM BBIOpATh OJMH MPABUIBHBIN OTBET M3 HECKOJIBKHUX

BAapHaHTOB OTBECTOB.

Ecnu och BpalieHus: nepeHecTy napauienbHO B TOUKY Ha o0pyde, TO
MOMEHT MHEpLHHU 00pyya

- YMEHBIIUTCS B 2 pa3a

- yBenuuuted B 1,5 paza

- HE U3MEHUTCS

- ymenbures B 1,5 paza

- YBeJIMYHUTCA B 2 pa3a

3. OTHOCUTENBHOMN BEIUYUHOM SIBIIAETCS ...
- CKOpOCTb CBETa B BaKyyMe

- OapuOHHBIN 3apsia

- ININTEJIbHOCTb COOBLITHS

Ne OlLIeHOYHBIE CPEJICTBA Kox u
TunoBble KOHTpPOJIbHBIE 3ajaHusg W (WIKM) UHBIE MaTepuasbl, HauMEHOBaHHE
HEOOXOIMMBIC ISl OIICHKU 3HAHWM, YMEHHUI, HABHIKOB U (MJIM) OITbITa WHIUKATOpa
JeSITeIbHOCTH, XapaKTePU3YIOIHUX c(HOPMUPOBAHHOCTh KOMITETEHIIMN KOMIIETEHIINH
B [IPOLIECCE OCBOCHHUS TUCIUTIINHBI

1 I. Ecnu uMmynbCc cUCTEMBbl MAaT€pHaNbHBIX TOYEK B OTCYTCTBHH NJI-50I1K-3
BHEIIHUX CHJI OCTAETCS MOCTOSIHHBIM, TO LIEHTP Macc 3TOW cUCTeMbI | JleMOHCTpupyer
MOKET IBUTaThCA ... ITIOHUMaHHE
- PABHOMEPHO W NPSIMOJIMHEITHO du3ngeckux
- C IOCTOSTHHBIM YCKOPEHHEM SABJICHUU U
- C IEPEMEHHBIM YCKOPEHHEM IPUMEHSIET 3aKOHBI
- IO OKPY>KHOCTHU € TOCTOSITHHOM CKOPOCTBIO MEXaHUKH,

2. MoOMeHT HHEpIHMH TOHKOTO o00py4ya Maccoil m, paauycoM R | TEpMOAMHAMUKH,
OTHOCUTEIIbHO  OCH,  TNpOXOAsiled  uepe3  LEHTp  oOpyya | 3JIEKTpUYECTBA U
TepHeHIUKY/IAPHO ILIOCKOCTH, B KOTOPOii 1eKHUT 00py4, paBen [=mR?, MarLerusma
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- DJIEKTPUYECKUM 3apsif

4. CpenHsisl KHUHETHYECKAsl SHEPTHUs MOJIEKYJIbl HI€aJbHOTO Ta3a Mpu
temneparype T paBHa €=ikT/2.. 3nech i=ng+ Ngpt2nk, TAE Ny, Nep, Nk —
YHCIO CTemneHed CBOOOABl TOCTYNATEeIbHOIO, BPAIIATEIBHOTO U
KOJICOATEIbHOTO JIBUKEHUH MOJeKynbl. [Ipu yciioBHM, YTO HMMEIOT
MECTO TOJIbKO TIOCTYNAaTeIbHOE M BpalllaTeJbHOE IBUKEHHE, IS
Bozopoaa (Hy) uucno i paBHO

-7

-5

-2

-8

5. B mporiecce n30TepMUYECKOro COOOIIEeHNUS TEMIa HOCTOSHHOM Macce
UJICaIbHOTO ra3a ero YHTPOIHUS ...

- HE MEHsIeTCs

- YMEHbIIaeTcs

- YBeJINYNBAETCs

6. MI3MeHeHne BHYTPEHHEH HEPTUM ra3za MPOU301LUI0 TOJIBKO 3a CUET
paboThI cxKaTHs ra3a s ...

- U30TEPMHUYECKOM TIpoIiecce

- 1300apHOM Tpolecce

- U30XOPHOM IIpoliecce

- aguadaTH4YecKOM Mmpouecce

7. Todeunslii 3apsng +q HAXOAUTCS B IIEHTPE CEpPHUIESCKOM
noBepxHoctu. Ecnu 3apsi cMecTuTh U3 LeHTpa cepbl, OCTaBiIss ero
BHYTpH HeEe, TO MOTOK BEKTOPa HAIPSKEHHOCTH IEKTPOCTATUYECKOTO
OJIS Yepe3 MOBEPXHOCTh CEpHI. . .

YMEHBIIUTCS

He H3MEHHUTCHA

YBEJIUYUTCS

8. Ecnu yBenuuuTh B [Ba pa3a HAIPSHKEHHOCTh AJIEKTPUYECKOIO OIS
B IIPOBOJHMKE, TO YZeJIbHas TEIUIOBas MOIHOCTH TOKA ...

- YMEHBILIUTCS B JIBa pa3a;

- HE UBMEHUTCS;

- yMeHbIINTCA B 4 paza

- yBeJMunTcs B 4 pasa;

- YBEJIMYUTCS B JIBA Pa3a;

9. Ilpu mnoOMemEeHun JUAJEKTPUKAa B  DJIEKTPUUYECKOE IO
HANpSOKEHHOCTh  AJIEKTPHUYECKOTO TOJII BHYTPH OECKOHEYHOIO
OJIHOPOAHOTO  M30TPOMHOTO JUAJIEKTPUKA C JAUAJICKTPUUECKOMN
IPOHUL[AEMOCTBIO E...

- OCTaeTCs HEN3MEHHOMN

- 0CTaeTCs PaBHOM HYIIIO

- YBEJIMUMBAETCS B € pa3

- YMeHbIIaeTcs B € pa3

10. YMeHbIIIeHHE aMIUTMTYIbI KOJICOAHWW B CHUCTEME C 3aTyXaHHEM
XapaKTepu3yeTcsi BpeMEHEM penakcauuu. Eciu npu HeM3MEHHOM
OMMYECKOM CONPOTUBJICHUU B KOJIEOATETbHOM KOHTYPE YBEIUYUTH B 2
pa3a MHAYKTUBHOCTH KaTYyLIKH, TO BPEMS peIaKCaluu. . .

- YMEHBIIUTCS B 2 pa3a

- YBeJIMYHUTCA B 2 pa3a

- yBEIMYUTCA B 4 pasa
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- YMeHbIINTCA B 4 paza

1. Kakoe siBjieHHE JISKUT B OCHOBE JICUCTBUA caxapumerpa?

- uHTEepEPEHIIUS MTOJIIPU3OBAHHOTO CBETA;

- IBOMHOE JTy4ENPETIOMIICHHUE;

- BpallleHue MJI0CKOCTH NMOJISIPU3AIHN;

- U3MEHEHHE HHTEHCUBHOCTHU CBETA.

2. YcraHoBKa JiIs ory4yeHus koJiel HploToHa ocBeaeTcs na1atomnum
HOPMaJbHO MOHOXPOMAaTHYECKHUM CBETOM JJIWHOM BOJHBI 0,6 MKM.
Ornpenenurte TOJIMIMHY CJIOS BO3/AyXa, Tam, I7l€ B OTPAKEHHOM CBETE
BUJTHO MEpBOE CBeTiIOE Koubllo HeioToHA.

- 0,15 mkMm;

- 0,30 MxM;

- 0,45 MxwMm;

- 0,75 MxMm.

3. Uemy paBHa pa3HOCTb BOJIH, IPUXOISIINX B IaHHYIO TOUYKY OT JIBYX
coceqHux 30H @penens?

- O,

- M2;

- 7\4;

- 2.

4. Ha  nudpaknmonnyro  pemeTky — mamaeT  HOPMaJIbHO
MOHOXpoMmaThueckuii cBeT (A=0,7 wmkM). Omnpemenure MNepPHO]
TUGPaAKIIMOHHON PEIIeTKH, €M Ha dKpaHe BUIHO 11 qudpakmoHHbIX
MaKCHMYMOB.

- 3,5 MKM;

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxmMm.

5. Onpenenure CKOpOCTh CBETa B BOJE, €ciid yrou bprocrepa mpu
OTpaXE€HUU CBETA OT MOBEPXHOCTHU BOJIbI OKA3aJCsi paBHbIM 53°.
-3-10% m/c;

- 2,8:10% m/c;

-2,25-108 m/c;

-1,33-10% m/c.

6. Kak wu3MeHsieTcs HMHTEHCUBHOCTH €CTECTBEHHOTO  CBETa,
MPOLIEIIIET0 Yepe3 OUH NoJsipu3aTop?

- YMeHbIIaeTcs B 4 pasa;

- YyMeHbIIAETCH B 2 pa3a;

- YCWINBaeTcA B 2 pasa;

- ocTaercs 6e3 U3MEHEHUH.

7. Ha nieHKy OAMHAKOBOW TOJIIMHEI (ITOKa3aTenb mnpenomieHus 1,4)
HOpPMaJIbHO TazaeT Oemnblii cBeT. [Ipy kKakoil HaMMEHBIIEH TOJITUHE
IUIEHKU OTPa)KEeHHBIN OT Hee cBeT OyneT 3eneHbM (A=0,56 Mxm)?
-2:107 M

-1-107 m;

-0,4-10° g

-0,5-107 m.

NA-60I1K-3
JleMoHCTpHUpYyET
3HaHUE
AJIEMEHTapHbBIX
OCHOB OIITHKH,
KBaHTOBOM
MEXAHHUKH U
aTOMHOU (PU3UKU
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8. Omnpenenure KUHETUYECKYIO SHEPruio (OTOIIEKTPOHOB, €CIU
pabota BeIxoza paBHa 4,8-107"° ]Ik, a uactora magaromero ceera 1-101°
¢!, h=6,6-10"* Ix-c.

- 1,810 JIk;

-3,3-10" Ix;

- 4,810 Tx;

- 6,6-10" Ik

9. ®oron c¢ nHeprue 100 k3B B pe3ynbrare KOMITOHOBCKOTO
paccesiHUsl Ha SJEKTPOHE OTKJIOHWiICA Ha yroa 90°. Omnpenenure
SHEPrHIo paccesHHOro (oToHa. OTBET OKPYIIIUTE /IO IETIBIX.

- 68 x3B;

- 84 xB;

- 92 x9B;

- 102 x3B.

10. IlonHas nyuyewmyckaTelbHas CHOCOOHOCTh a0CONIOTHO YEPHOTO
Tena paBHa 3 Br/cm?. OmnpenennTe JUTMHY BOJIHBI, COOTBETCTBYIOIIYIO
MaKCUMYMY UCITYCKaTeIbHOM CIOCOOHOCTH 3TOTO Tea.

- 6,1 MKM;

- 3,4 MKM;

- 1,91 MxmMm;

- 0,8 MKM.

[To pesymbraTaM TecTa OOYYalOMIEMYCSl BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY»,
«yIOBJIETBOPUTEIBHO» UITU «HEYIOBIETBOPUTEIHHO.

Kputepun oueHuBanus orera (Ta0n.) JOBOAATCA A0 CBEACHHUS OOYYAIOIIMXCS 10 Hayaia
TecTupoBaHus. PesynbTar TecTupoBaHus 00BsABISETCS 00ydarolIeMycsl HEMOCPEACTBEHHO IOCHE €ro
clauu.

Kpurepun onennBanuns

IIxkana o
(% npaBHJIBHBIX OTBETOB)

Orenka 5 (OTIMYHO)

Orenka 4 (xopomio)

Ouenka 3 (yA0BIETBOPUTEIIBHO)

Oruenka 2 (HEYIOBJIETBOPUTEIILHO) Mmenee 50

TecToBBIC 3alaHuA, HCIOJIB3YIOIHECd [JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpMannoOHHBIE TEXHOJIOTHH,
HCIOJIb3YCMBIC ITPU OCYHICCTBJICHUN O6paSOBaT€HBHOI‘0 nponecca no JUCHUINIMHE, BKIIKOYasd NCPCUCHb
MIPOrpaMMHOTO 0OecTieueHHsI 1 THPOPMAIIMOHHBIX CIIPaBOYHBIX cucTeM» - My TestX10.2.

. KonTponenas pabora
Konrponbnas pabota (KP) siBisercss npogyKTOM, HOJTY4aeMbIM B pe3yIbTaTe CaMOCTOSTEIBHOTO
IUTAHUPOBAHMS M BBINOJIHEHUs y4eOHbIX 3afad. KoHTponbHas paboTa MO3BOJSIET OLEHUTh 3HAHUS U

YMEHHUSI CTYACHTOB, a TaKXe YpPOBEHb C(HOPMHUPOBAHHOCTH HABBIKOB IpH paboTre ¢ y4eOHOM
JUTEPATYpOH U APYrMMH UCTOYHMKAMH. THIOBBIC 33/1a4M IO BCEM TE€MaM, a Takxke MH(PHI 1 3a1aHus
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JUTSI CAaMOCTOSITEJIBHOTO PEIICHUs COJIEepkKaTCs B y4eOHO-METOIUYECKUX pa3paboTkax kadeaps (1. 3

DOC).

Ne OneHoYyHbIE CPEJCTBA Kon u HaumeHnoBanue
TunoBble KOHTPOJIbHBIE 3afaHusi W (WIM) HHBIE MaTepuabl, WHIUKAaTOpa
HEOOXOUMBIC JJIs OIICHKU 3HAHUH, YMEHHI, HABBIKOB U (MJIM) OTIBITA KOMIIETEHIUHT
NEeSITeIbHOCTH, XapaKTEePU3YIOIINX c(hOpMHPOBAHHOCTh
KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 | IBwxenue MAaTepHAIIbHON TOYKH 33a/1aHO ypaBHEHHEM X = Bt + Ct?, N-5011K-3
rae X - OpsSIMOJIMHEWHas KoopiauHarta, t - Bpems, B = 3wm/c; C= - JemoncTpupyer
0,25m/c>. 3aBHCHUMOCTH  OT IIOHUMAaHue

[Moctpouts  rpaduku BPEMEHHU
KOOPJAMHATBI, IPOHIEHHOTO yTH, CKOPOCTU U YCKOPEHHUS 3a IEpPBbIC
10 cekyHn ABMXKEHHUs, a TaKKe HANTH 3HAYEHHE CPEAHEW MyTEeBOH

(bU3HYECKUX SBICHUN
U IPUMEHSIET 3aKOHBI

CKOPOCTH 3a TOT K€ UHTEPBAI BpEMEHMU. MCXaHHKH,
TEPMOJAVHAMUKH,
AJIEKTPUYECTBA U
MarHeTusma
2 | Ha MeTamuMyeckyro MIacTUHY HAIIPABIIEH MYYOK YIbTPa(HroIeTOBOro NA-60I1K-3
M3JTydeHus JIHHOH BomHsl 0,25°10°% M. ®oToToK mpekpaimaercs npu JleMoHCTpUpYyET

MUHUMAJIBHOM 3aJiepKUBaroliell pa3HocTH mnoreHnuanos 0,96 B.
OmnpenenuTs pabOTy BBIXO/Ia 3JIEKTPOHOB M3 METAILIA.

3HAHUC 3JICMCHTAPHBIX
OCHOB OIITHKH,

KBAaHTOBOW MEXAaHUKU
Y aTOMHOU (PU3HKH

Onenka oOBSABISAETCS CTYIEHTY HETTOCPEICTBEHHO MOCIIE MPOBEPKH KOHTPOJIBHOM pabOTHI.

HlkaJa Kpurepuu oneHuBanus

Orenka 5 Conepxanne KP momnoctero coorsercTByeT 3amanuio. KP comepxwur

(oTIHuHO) JIOTUYHOE, TIOCIEJOBATEILHOEC H3JI0KEHUE MaTepHana C IPaBUIIEHBIM
pELICHUEM 3a71a4.

Orenka 4 Copnepxanne KP momnocTeiO cooTBeTcTByeT 3amanuto. KP comepxur

(xoporo) JIOTUYHOE, IIOCIIEN0BATENILHOE M3JI0KEHUE MaTepHana C IPaBUIBHBIM
pemieHreM 3anad. Mmerorcs ofHa-JBE HECYIIECTBEHHBIE OHIMOKHM B
HCIOJIb30BAHUM €IMHULl U3MEHEHHs, B IOCTPOECHHBIX IpaduKax, cxemax 1
T.J{

Orenka 3 Conepxanne  KP  uyacTHyHO  HE  COOTBETCTBYET  3aJaHHIO.

(Y AORIETBOPHTEIHHO) IIpocmaTpuBaeTCs  HEMOCIENAOBATENBHOCTh  M3JI0XKEHHMs — MaTepuaa,

IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBaHHBIE  TEOPETUYECKHE
TI0JIOKEHU ], NCIIOJIb30BaHHBIE NIPH PEIICHUH 3a1a4. Mimerorcs ommbku B
UCIIOJIb30BAHUM €JIMHHUI] WM3MEHECHHMSA, B IIONYYEHHBIX pe3ylbTarax, B
TIOCTPOEHHBIX IPaMKax, CXeMax M T.J

Onenka 2 Conepxanne  KP  uyacTHyHO  HE  COOTBETCTBYET  3aJaHHIO.

(Hey IORICTROPHTEIEHO) IIpocmaTpuBaeTCs  HEMOCIENOBATENBHOCTh  M3JI0XKEHHs — MaTepuana,

IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBaHHBIE  TEOPETUYECKHE
TIOJIOKEHHS, MCIONB30BaHHBIE IIpPM pemeHud 3agad.  Hmerorcs
CYILIECTBEHHBIE OLIMOKM B HCHOJNb30BAHUM €IUHUI] H3MEHEHUS, B
TI0JIy4EHHBIX PE3YJIbTAaTaX, B IOCTPOCHHBIX rpadHKax, CXeMax U T.J

4.2. [Ipouenypsl U OLIEHOYHBbIE CPEACTBA /IJIsl IPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer
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3ader HE MPEAYCMOTPEH YUECOHBIM TJIAHOM.
4.2.2. DK3aMeH

DK3aMeH sBisieTcss (OpMOH OIEHKM KadeCcTBa OCBOCHHUS OOYYaIOIUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHOW MPOTrpaMMbl IO pasjenaM IUCHMIUIMHBL. [lo pesympTatam
SK3aMeHa 00y4aroleMycsl BBICTABIISETCS OLEHKA «OTIMYHOY», «XOPOLIOY, «yIOBIETBOPUTEIHLHOY WIH
«HEYJOBJIIETBOPUTEIBHO.

DK3aMeH MO JUCLHMIUIMHE MPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM MPOMEKYTOUHOM
aTTecTallii, B KOTOPOM YKa3bIBa€TCsS BPEMS €TI0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTallMH. Y TBEPKACHHOE paclicaHre pa3MeniaeTcs Ha THPOPMAIMOHHBIX CTEH/IaX, a TaKXkKe Ha
ounMansHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUU IJIsi MPOMEKYTOYHOM aTTECTAllMd OOYYarOIIMXCS YCTaHABIMBACTCS
paboueii mporpaMMoi IUCIUIUIMHBI U IOBOJUTCS 10 CBEJICHHS 00YJaIOIUXCs B HaYaJle CeMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MPaBmiIo, JIekTopamu. C pa3pelieHus 3aBeayromiero kadeapoit
Ha 9K3aMEeHE MOXKET MPUCYTCTBOBATH MPEToJaBaTeb Kadeapsl, MPUBICUCHHBIN IS TOMOIIH B IPHEME
sK3aMeHa. B ciydae oTCyTCTBHUS BeAylIero mpenojaBaTelis SK3aMeH NMPUHUMAETCs MperoaaBaTesem,
Ha3HAUYEHHBIM PACHIOPSLKEHUEM 3aBEIYIOUIETO Kadeapoil.

[IpucyTcTBHE Ha »5K3aMeHe MpernojaBarenel ¢ apyrux kadernp 0e3 COOTBETCTBYIOIIETO
pacropshKeHHsT PEeKTopa, MPOPEeKTOpa MO Y4eOHOW M BOCHMTATENBHOW paboTe WM 3aMECTHUTEINA
mupekropa MHcTHTYyTa 110 Y4eOHOU paboTe HE JOITyCKaeTCsl.

Jns mpoBeneHUs dK3aMeHa BEAYLIMH MpenojaBaTellb HaKaHyHE MOJIy4aeT B CEKpeTaphare
IUPEKTOpaTa 3aueTHO-7K3aMEHALIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAlllaeTCsl B CEKpeTapuaT IMOcIie
OKOHYAHUS MEPONPUATHUS B JCHb IIPOBEACHUS IK3aMEHA WIH YTPOM CIIEAYIOLIEro JHS.

DK3aMeHbl MPOBOJATCA MO OWieraM B YCTHOM WM NHCbMEHHOM BHJE, JUOO B BHUIE
TECTHUPOBaHMA. DK3aMEHALIMOHHBIC OMUJIEThI COCTABIISIOTCS MO YCTAHOBIEHHOM (hOpME B COOTBETCTBHH
C YTBEpXKIEHHBIMH Kadeapoill SK3aMEHAIMOHHBIMU BONPOCAMH U YTBEPHKAAIOTCS 3aBEAYIOLIUM
kadenpoii exxerongHo. B Ounere copepkutcs 2 TEOPETUIECKUX BOIIPOCA U 3ajava.

DK3aMeHaTOpy MpPEeJOCTaBISIETCA MPaBO 3a/1aBaTh BOIPOCHI CBEPX Oumiera, a TakKe MOMUMO
TEOPETHUYECKUX BOMPOCOB JaBaTh JI PEIICHHsS 3aJa4d U IMPUMEPhI, HE BBIXOJAIIUE 33 pPaMKU
MPONEHHOr0 MaTepuasa 1o u3y4yaeMou TUCIUIIIINHE.

3HaHUS, YMEHUS U HaBBIKH OOYYAIOMIMXCS OMPEIEISIFOTCS OICHKAMHU «OTJIIHYHOY, «XOPOIIIOY,
«yIOBJICTBOPUTEIBHOY», «HEYIOBIETBOPUTEIHLHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHAI[MOHHYIO
BEZOMOCThH 00YYarOIIErocs B IEHb SK3aMeHa.

[Ipy mpoBeneHHM YCTHOTO SK3aMeHa B ayJUTOPUU HE JIOJDKHO HaXOAWThcs Oojee 6
00yJaromuxcs Ha OAHOTO MPEToAaBaTENs.

[Ipu mpoBeneHWM YCTHOTO SK3aMEHa OOYYarolIuics BBHIOMpAET SK3aMEHAIMOHHBIM OWJIET B
CIly4yaifHOM MOPSIJIKE, 3aTeM Ha3bIBaeT (haMIIINIO, UMsI, OTYECTBO U HOMEp SK3aMEHALlMOHHOTO Ouiera.

Bo Bpems 5sk3ameHa oOydarommecs MOTYT IIOJIb30BAaThbCA C paspelleHus SK3aMeHaTtopa
pOrpaMMOll JTUCIUIIMHBI, CIPABOYHON M HOPMATHBHOH IJUTEpaTypoi, OPYrMMH TOCOOMSIMH U
TEXHUYECKUMH CPEICTBAMHU.

Bpemst moroToBKH OTBETA MPH caue SK3aMeHa B YCTHOM (popMe T0JIKHO COCTaBISATh HE MEHEE
40 MuHYT (TI0 YKEJTaHUIO 00YYAIOMIErocs OTBET MOXKET OBITh JOCPOYHBIM). Bpems orBeTa — He Oonee 15
MUHYT.

OO0yyaromuiicsi, HCTIBITHIBAIOIINN 3aTPYAHEHUS IPU MOJATOTOBKE K OTBETY [0 BHIOPAHHOMY UM
Ousnery, UMeeT MpaBO Ha BHIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM IPOJUICHUEM BPEMEHH Ha
noAroToBKy. IIpu OKOHYaTEeNbHOM OLIEHMBAHWU OTBETA OLIEHKA CHIYKAETCS Ha oAWH Oami. Beimaua
TpeThero Ouiera He pa3periaeTcs.

Ecnu oOyyaromuiics siBUiICsS Ha 9K3aMeH, U, B35IB OMJIET, 0TKA3aJICS OT MPOXO0XKICHUS aTTEeCTAllUU
B CBS3M C  HENOATOTOBIEHHOCTbIO, TO B  BEAOMOCTHM €My  BBICTaBJISIETCS  OLIEHKA
«HEYIOBJIETBOPUTEIILHOY.
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Hapynienne AMCUMIUIMHBL, CHHCHIBAHUE, MCIIOJIB30BaHHE OOYYAIOIIMMUCS Hepa3peIIeHHbIX
MCYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JINYHOM KOMMYHUKAIIMOHHON U KOMITBIOTEPHOU TEXHUKHU BO
BpeMs aTTECTAllMOHHBIX HWCHBITAHMKA 3ampenieHo. B ciydae HapymieHuss 3TOro TpeOoBaHHUs
npernojaBaTelb 0053aH YJaIUTh 00y4YaIoIerocs U3 ayIMTOPUU U IPOCTaBUTh EMY B BEZJOMOCTH OLIEHKY
«HEYIOBIIETBOPUTEILHOY.

BricTaBiieHne OLIGHOK, TONYyYEHHBIX TMPU TMOJBEACHUH PE3yJNbTaTOB MPOMEKYTOUHOM
arreécraliui, B 3aYCTHO-ODK3aMCHAIMOHHYIO BCIAOMOCTL IIPOBOAUTCA B MPHUCYTCTBUHU CaMOTO
oOyuatomerocsi. [IpenonaBareny HecyT MEpPCOHAJIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHUS 3aIIUCEH O pe3ylbTaTaxX IPOMEXYTOYHOM aTTECTALIMU B 3a4ETHO-9K3aMEHALIUOHHYIO
BEJIOMOCTb.

HesiBka Ha 5K3aMeH OTMeEYaeTcsi B 3a4€THO-3K3aMEHAIMOHHOM BEJOMOCTH CJIOBAMH «HE
SIBUJICS».

Jist 006y4daronuxcs, KOTOpbIE HE CMOTJIM CIaTh K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUOJI JIMKBUAALNHU 3310JKEHHOCTU. B 3TOT mepuon npemnoaaBareiu, IpUHUMABIINE
9K3aMCH, NOJDKHBI YCTAHOBUTH HC MCHCC 2-x IIHeI‘/JI, Koraga OHHU 6y,Z[YT IMPpUHHUMATh 3aJ0JDKCHHOCTH.
Nudopmanus o TMKBUIALNY 33]JODKEHHOCTH OTMEYAeTCsl B 9K3aMEHAIIMOHHOM JIMCTE.

O6y‘IaIOH_[I/IMC$I, MOKa3aBIIMM OTJIIMYHBIC M XOPOHMIMC 3HAHUA B TCUCHUC CCMCECTpa B XOAC
MTOCTOSIHHOTO TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH, MOXKET ObITh MPOCTaBJICHA YK3aMEHAIMOHHASI OLIEHKA
AOCPOYHO, T.C. 663 cJadyu 5K3aMCHa. OI_ICHKa BBICTABJISICTCA B 3K3aMCHaHHOHHBIfI JIUCT UJIX B 3a4Y€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBaHI/II[I:I " Jinga ¢ OrpaHu4YCHHBIMHA BO3MOXHOCTAMHA 3JO0POBbS MOTYT CHaBaTh 5K3aMCHEBI B
MEXCECCUOHHBIN MEePHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIUBUyaJIbHbIM YU€OHBIM IJIaHOM. VIHBaIUIbI U
Jiria € OrpaHUYCHHBIMU BO3MOKHOCTAMHU 3J0POBbSA, UMCIOINHWEC HAPYLICHUA OIMOPHO-ABUTATCIIBHOTO
anmapara, [JOMYCKalOTCsl Ha AaTTeCTAllMOHHbIE WCIBITAaHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeneHHs MPOMEKYTOUHON aTTecTaluu A OCOObIX Ciy4daeB M3JI0XKEHa B
«[TonoxeHnn 0 TeKyIeM KOHTPOJE YCIeBAEMOCTH U MPOMEKYTOYHON aTTeCTAlUU O00yJarommXxcs 1o
OIIOII 6akanaBpuara, crienuanurera u Maructparyps» ®I'BOY BO IOxHo-Ypansckuii [AY.

OIMCaHUS JBIDKCHUIA. KunemaTtuueckoe YpaBHCHUC JIBUKCHUSA U
OIPEACIIICMBIC 110 HEMY KUHEMATUYCCKHUE XapPaKTCPHUCTUKH.

Ne O1IeHOYHBIE CPEJICTBA Kox u HanmeHnoBaHue
TunoBbie KOHTPOIBbHBIC 3a1aHUS U (W) UHBIE MaTEpUAJIBL, WHIUKATOpa
HEO0OXOMMBIE JIJIS1 OIICHKW 3HAHWM, YMEHUW, HABBIKOB U (WJIH) KOMIIETCHIINHU
OTIbITA JAEATENBHOCTH, XapaKTEPU3YIOIIHUX CPOPMUPOBAHHOCTh
KOMIIETEHIIMI B MPOIECCE OCBOCHUS JUCIMIIIIMHBI
1 1. Poap ¢usuku B pa3BUTHUM TEXHUKA W arpoONPOMBIILICHHOTO NJ-50I1K-3
[IPOU3BOACTBA. JemMoHncTpupyer
2. Kunematuka wmarepuaibHOW TOYKH. KoOpauHATHBIA METON IIOHUMAaHHE

(bU3HYECKUX SIBICHUN
U PUMEHSIET 3aKOHBI

3. BexrtopHblifi cmoco0 omMcaHUs — JBMKEHHH.  BekTopsl MEXaHMKH,
IIEPEMELICHNS, CKOPOCTH, YCKOPEHHA. YTIOBBIE XaPaKTEPUCTHUKH TEPMOJUHAMUKH,
JBUKEHUS 110 OKPYKHOCTH. AJIEKTpUYECTBA U
4. DneMeHThI pesITUBUCTCKON MeXaHuKU. [locTynarsl cnenuaibHoMl MarHeTusMa

Teopur oTHOocuTenbHOCTU. [IpeobpazoBanus Jlopenna. CrnoxxeHue
ckopocteil. OTHOCUTENBHOCTD UIMHBI OTPE3KOB M JUIUTEIbHOCTU
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMuKa MaTepuaibHOM TOYKU U MOCTYNATEIBHOIO JBUKEHUS
TBEpAOro tena. [IpuHuun oTHOcUTenbHOCTH. 3akoHbl HproTOHA.
Bune! cui.

6. JluHaMuKa BpalateabHOro ABWKEHUSI. MOMEHT Cuiibl. MOMEHT
MHEpIUHU. 3aKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.
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O1eHOYHBIE CpPENICTBA

TunoBble KOHTPOJIbHBIE 3a/1aHUA U (WJIM) UHBIE MaTepHaIbl,
HEO0OXOIUMBIE JUIS OIICHKU 3HAHUH, YMEHUI, HABBIKOB U (HJIH)
OTIbITA JIEATEIBHOCTH, XapaKTePU3YIOUMX chopMHUPOBAHHOCTH

KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

Kox u HanmenoBanme
WHIUKaTOpa
KOMIIETEHIINU

7. VHepuuanbHble U HEMHEPUHUAIbHBbIE CUCTEMBbI OTCUETA. CHIIBI
WHEPIUU TIPH PA3TUYHBIX BUJAX JBUKCHHUS.

8. Paborta, MomHOCTHP W dHeprusi. MexaHudeckas pabota u
MOIIIHOCTh TPH TOCTYMATeIbHOM U BpAalIaTeIbHOM JBMKCHUSX.
Kunernueckas s3Heprust u TeopemMa 0 KHHETUYECKOM SHEPTUH.

9. KoHcepBaTHBHBIC CUJIBI U MOTEHIMANbHAs dHEprus. [Ipumepsr
MOTEHIIMAJIbHBIX MOJeH. 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE.
10. Mexannueckue konebanus. KuHemaTnka TrapMOHHYECKHX
koneOanuit. CrnoxxeHne KojebaHui. AKYCTUIECKHUE PE30HATOPHI.
11. Jlunamuka rapMoHHYeckux Konebanuil. J(uddepeHnmansHoe
ypaBHEHHE Kosie0aHMil. 3aTyxarolue U BbIHYXICHHbIE KoJeOaHusl.
Mexanndeckuil pe3oHaHC. MasTHUKH.

12. Mexanudeckue BOJIHBI. BoiHOBOe ypaBHeHHe. Bujbl BOJIH.
Wntepdepennus, nudpakuds © JUcrepcus BOJH. BomHbl U
nHpopmarnus.

13. OcHOBHBIE TIOJIOKEHUSI MOJEKYJISIPHO-KMHETUYECKOW TEOpPHUH.
Uneanbubiii taz. OcHoBHOe ypaBHenne MKT u ypaBHeHue
COCTOSIHUSI MJICAJIbHOTO ra3a.

14. ArperatHbpie cOCTOsTHUS U (a30BbIC Mepexoibl. PeaabHbIe Ta3bl.
Cxwmxenne ra3oB. OCOOCHHOCTH KHIKOTO cocTosiHus. CTpoeHue
Kkpuctaiios. Jledektsl kpuctammuueckoro crpoenus. [Ipounocts u
TUTACTUYHOCTb.

15. SBnenmss mepeHoca. [uddy3us, TEmIONpoBOAHOCTE U
BHyTpeHHee TpeHue. MoJIeKyIISIpHO-KUHETHYECKast TEOPHS SIBICHHIA
nepeHoca.

16. OcHOBBI TepMOOMHAMHUKU. BHYTpeHHss 3Heprus M IEpBOE
Hayajlo TepMoauHamMuku. PabGora u TemnoéMKocTh rasa mpu
Pa3IMYHBIX MPOIECcCaXx.

17. Btopoii 3akoH TepMOAMHAMHUKH. TEIJIOBbIE ABUTATENN U
xonogunbHblie MammHbl.  KIIJ[ TemnmoBeIX — ABHrareiaci u
CTaTHUCTUYECKUIN CMBICI BTOPOTO 3aKOHa TepMoAruHaMuKH. [ToHsTHe

sHTponuu. TpeTuil  3aKOH  TEPMOJMHAMHUKHU.  DJIEMEHTHI
OMOYHEPTETHKH.
18.  Omnexrtpuueckuii  3apsa.  B3aumopneiicTBue  3apsizios.

DJeKTpocTaTuyeckoe 1oje. Bekrop Hanpsok€éHHOCTH. Pacuér
NEKTPOCTaTUYECKUX moie. [loTeHumanm 3JIeKTpOoCTaTHuYecKOro
nosisi. PaGora mo mepemenieHnio 3apsiioB B AJNEKTPOCTATUYECKOM
nosie. [loTeHuman u rpagueHT NOTEHUHANa. DKBUIIOTEHIMATIbHBIC
MTOBEPXHOCTH.

19. BemectBo B 35iekTpuyeckom moJie. [lonsipabie U HeNoJspHbIE
Monekyibl.  Ilomdgpusanus nuanexkTpukoB. BekTop cmelneHus.
[IpoBOOHUKKM B 3JIEKTPOCTATUYECKOM TOJIE. DJIEKTPOEMKOCTh
poBOIHUKOB. KoHE€HCATOPHI.

20.  TloctosiHHBIH  3yeKTpUYecKuid  TOK.  3akoH  Owma.
Onexrpoasmxkymas cuna. IlpaBuna Kupxrodpa u  pacuérsl
AJIEKTPUYECKUX LIETIEH.
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O1eHOYHBIE CpPENICTBA

TunoBble KOHTPOJIbHBIE 3a/1aHUA U (WJIM) UHBIE MaTepHaIbl,
HEO0OXOIUMBIE JUIS OIICHKU 3HAHUH, YMEHUI, HABBIKOB U (HJIH)
OTIbITA JIEATEIBHOCTH, XapaKTePU3YIOUMX chopMHUPOBAHHOCTH

KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

Kox u HanmenoBanme
WHIUKaTOpa
KOMIIETEHIINU

21. Knaccuueckass Te€opHsi 3JIEKTPONPOBOJHOCTU. BriBoa 3akoHa
Owma. [Ipupona cBepXIpOBOJIUMOCTH.

22. HocuTenu ToKa B pa3IMYHbBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUU
aneKkTponpoBoaHOCTH. IlomynpoBonuuku. IloynpoBoIHUKOBBIE
npuOOphl. DJIEeMEHTHhl (U3UYECKON dSIIEeKTpOHUKH. KOHTaKTHBIC
SIBJICHHS] B METAJIaX U MOJYIPOBOJHUKAX.

23. MaruutHoe mnoJsie. B3auMonencTBUE SJIEKTPUYECKUX TOKOB.
Pacuérbl maruuTHbIX nosneil. 3akoH buo-Casapa-Jlannaca.

24. MaruutHbele  cBoiicTBa  BemiecTBa. Jlma-, mapa- wu
deppomarnetuku. Jlomensl. DeppUTHl.  DIEKTPOMAarHUTHBIC
cenapaTtopsl B arpOMHXEHEPHH.

24. JleiicTBME MAarHUTHOTO IIOJII Ha DJIEKTPUYECKUH TOK H
JNBIKYyIIMECS 3apsbkeHHble dvacThnbl. Cuna Ammepa W cuia
Jlopenna. Dddext Xomna. DIeKTpoIBUTATEIH.

25. DnexkTpoMarHuTHas WMHAYKIUA. 3akoH @apajaes ¥ MPaBHIO
Jlenua. Mexanu3m Bo3HukHoBeHus D/1C nHaYyKIUN.

26. T'enepatoper rapmonuyeckoir OIJIC u TpaHchOpMaToOpHI.
NHIyKTUBHOCTD MPOBOJAHUKOB. DHEPIUsl MATHUTHOTO MOJIS.

27. llepeMeHHbI AnekTpuueckuii Tok. llenu mepemMeHHOro ToKa.
3axon Oma Ju1s 1enei nepeMeHHoro Toka. [lonHoe conpoTuBieHue
MepeMEHHOMY TOKY. BekropHas mmarpamma. Pe3oHanc B 1emsx
IIEPEMEHHOT'0 TOKA.

28. DnexrpomarautHoe nojie. O6o0menue 3akona Papanes. 3akoH
MOJHOTO ToKa. TOK cMeleHus. DJIeKTPOMAarHUTHBIE BOJHBI.
VYpaBHenuss Makcpemia. Cucrema ypaBHeHH MakcBemia B
muddepeHManbHO U UHTErpambHOH (Qopmax. Bektop Ymosa-
[loitnTuara. JlaBnenue cBera.

29. T'apmonnyeckuii ocuusuiATop. CBOOOTHBIE 3JIEKTPOMAarHUTHBIE
KoseOaHus. 3aTyxalolue 1 BoIHYKICHHbIE Kosiebanus. Pezonanc.
30. I'enepanus, nepenada ¥ NPUEM AIEKTPOMATHUTHBIX BOJIH.
OTKpBITBIA ~ KOneOaTtenbHbIH  KOHTYp.  [lpuwHnmm  pabGoTsl
paguorniepelaTyuka M paJudoNpUEMHUKA. Monynsuus "
JNETEKTUPOBAHUE JJIEKTPOMArHUTHBIX BOJH. Panuonokamus w
TEJIEBUICHHUE.

1. [IIxana 31eKTPOMarHUTHBIX BOJIH. Pa3nuyHble 1Mana3oHbl 4aCcTOT
ANEKTPOMArHUTHBIX BOJH, WX XapaKTepHbIE OCOOEHHOCTH W
TEXHUYECKHUE CPEACTBA UX MOTYyUEHHUS.

2. Hcnonp3oBaHuWe BUANMBIX, YIBTPAQHUOIETOBBIX U APYTUX
W3JIy4YCHHI B PACTEHHEBOJACTBE U JKMBOTHOBOJCTBE.18. DieMeHThI
reoMeTpuuecKoil onTUKU. OCHOBBI T'€OMETPUUYECKON ONTHKH.
®opmynel Dpenens. [IpuHIUI 0OpPaTUMOCTH CBETOBBIX JTyUYeH.
[TpuGopsl TeOMETPUYECKON ONITHKHU.

3.doromeTpus.

4. DnemenTsl BosIHOBOM onTuku. [Tpunnun I'roiirexca.

5. Hurtepdepenmus cBera. KorepeHTHOCTP W ONTUYECKHH XOJ
nydei. YcioBHs MakcMMymMa M MHUHUMYMa. MHTepdepomeTpsl.
DneMeHTHI Toorpadumu.

NJI-60I1K-3
JemMoHcTpupyer
3HaHHUE
AJIEMEHTapHBIX OCHOB
OIITHKU, KBAHTOBOM
MEXaHUKH U aTOMHOM
(10737091
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O1eHOYHBIE CpPENICTBA

TunoBble KOHTPOJIbHBIE 3a/1aHUA U (WJIM) UHBIE MaTepHaIbl,
HEO0OXOIUMBIE JUIS OIICHKU 3HAHUH, YMEHUI, HABBIKOB U (HJIH)
OTIbITA JIEATEIBHOCTH, XapaKTePU3YIOUMX chopMHUPOBAHHOCTH

KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

Kox u HanmenoBanme
WHIUKaTOpa
KOMIIETEHIINU

6. Hudpakmms CBeTa. [Tpuniun I'tolirenca-®dpenerns.
Hudpakimonnas  pemérka.  Cnekrporpadus.  Judpaxuus
PEHTT€HOBCKHX JTy4eil.

7. BzauMozeincTBue u3ilydeHus ¢ BemecTsoM. Ilomspusanus ceera
IIPU OTPAKEHUH U ITPEIIOMIICHUU.

8. IBoitHoe nydenpenomiienre. ONTHYECKH aKTHBHBIE BEIIECTBA.
Caxapumetpsl. MickyccTBEHHast aHU30TPONUS U €€ MCIIOIb30BaHUE.
HopMmanbHas 1 aHoMasibHast JUCTIEPCHUSI.

9. TemnmoBoe wu3myueHue. AOCONIOTHO YEPHOE TENO. 3aKOHBI
Kupxroga, Credana-bonpimana u Buna. ®opmyna Ilnanka.
Onrtuyeckasi TUPOMETPHSL.

10. ®oroadpdexr. BuemHui, BHYTpPEHHHH U BEHTHJIbHBIN
dhoTodrddexr. VYpaBHeHHe DWHIITEHHA. [Ipumenenue
¢dorosnementoB.  DPpdexr  Kommrona.  JlroMuHECHEHTHOE
usiydeHue. buomomMuHeceHnms.

11. ®orobuonoruueckue npoueccsl. Porocunres. TepmoanHamuka
U MexaHMu3M (poTocuHTe3a. buosnepreruka.

12. DneMeHTBl KBaHTOBOW MeXaHUKH. KopIycKyispHO-BOJIHOBOU
JyaJin3M. Hudpakmus AIEKTPOHOB. CooTHolIeHUs
HeonpenenéHuocrtel. Ypasuenue llIpenunrepa.

13. AToM Bogopona. DHepreTudeckue ypoBHH atoma. [loTeHuuman
BO30yxJeHuss u uoHmzauuu. I[locrymatel bopa. W3nyuenue u
HOTJIOIIEHUE dHEPruU. Bo1opoononoOHble HOHBI.

14. CtpykTypa CIOXHBIX aTOMOB. JHEPreTHMUYECKHE YpPOBHU B
cinoxHbiXx aromax. I[lpunnun Ilaynmu. OnTuyueckue CHEKTPbl U
CIEKTPbl PEHTIE€HOBCKOro u3inydeHus. l[lepuoguueckas cucrema
anemenToB JI.M.Menaeneena.

15. ®usuka Mojekysn. OHEPreTMYeCKUE YPOBHH  MOJIEKYII.
OO6meHHOe B3ammojeicTBie. MoJeKymsipHble CIeKTphl. [IpuHIunm
paboThl KBAaHTOBBIX I€HEPATOPOB. DIIEKTPOHHBIN MapamMarHUTHBINA
pe30oHaHC.

16. Tlomumepsl u kuakue Kpuctauibl. (OCHOBHBIE BB
KOJUIEKTHBM3alMK MOJeKyl. CTpoeHume mOIMMEpPOB U  HX
¢usnueckue cBoiicTBa. TUNBI XKUAKUX KPUCTALIOB. Jlucruiem Ha
KHUJIKUX KpUCTaJIIax.

46.5IBneHne paguoakTUBHOCTU. Buabl paguoakTHBHOIO pacnaja.
3aKoH paavoakTHBHOro pacrnajga. CTaOWibHBIE M PaJUOAKTUBHBIE
n30Tonbl. COBpeMEHHBIE METOJIbl PAJIMOXUMHUH U PaiOOUOIOTHH.
[TpoGieMbI paAOIKOIOTHH.

17. CoctaB aroMHoOrO0 sipa. U3oTonsl. MexaHW4eCcKrii © MarHUTHBIN
MOMEHTHI sJiep. flnepHble CUIbl U DHEPrus CBA3M sapa. SaepHbIi
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHNUE.

18. Snepuble peakuuu. MexaHusm saepHbIX peakuuid. llemnas
peakuust neneHus sanaep. Vcnonb3oBaHME ATOMHOM SHEPTHH.
[Tpobnema ynpasisiemoii TepmosaepHoii peakiuu. Jueprus ConHua
Y 3BE€311. SiepHas 3K0OI0Tus.
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No OLeHOYHBIE CpEeCTBA

TunoBble KOHTPOJIbHBIE 3a/1aHUA U (WJIM) UHBIE MaTepHaIbl,
HEO0OXOIUMBIE JUIS OIICHKU 3HAHUH, YMEHUI, HABBIKOB U (HJIH)
OTIbITA JIEATEIBHOCTH, XapaKTePU3YIOUMX chopMHUPOBAHHOCTH

KOMIIETEHIIMI B IPOIIECCE OCBOCHUS AUCITUTIIMHBI

Kox u HanmenoBanme
WHIUKaTOpa
KOMIIETEHIINU

19. Dnemenrtapubie dactunbl. Kiaccudukanus saeMeHTapHBIX
yacTull. B3anMonpeBpaiaeMocTb 3JIEMEHTapHbIX 4acTULl. MeTo bl
YCKOpEHUsl 4acTull. AHTUYACTUIIBI M aHTUBENIECTBO. BeriecTBo B
9KCTPEMAJIBHBIX YCIOBHSIX.

20. CoBpemenHas ¢u3MKa U arpouHKeHepus. BemecTtBo u moie.
OOBEKTHI ¥ IPOLIECCHL. DBOIIOIMOHHBIE MTPOLIECCH] TPeoOpa3oBaHuUs
MaTtepuu. BeriecTBeHHbIEe, SJHEPTeTUYECKUE, IEKTPOMArHUTHBIE U
uHpOpMalMOHHbIE TpeoOpa3oBaHusl OMOOOBEKTOB. PasBuTHE
arpodpu3ukd, OWMOMEXaHWKH, OWOPU3MKH, OMOIHEPIEeTHKH,
O6nonH(pOpPMaTHKH, OMOTEXHOJIOTUH U arPOUH)KEHEPHUH. .

[IIkana u KpUTEpUX OLIEHUBAHUS OTBETA O0YYAIOILIETOCS MPEICTABICHBI B TAOIUIIE

Ilkana Kputepun onenuBanus

BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIJIyOOKOE€ 3HaHHE IPOTrPaMMHOIO
Onenka 5 MaTepuala, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIBHOM JIMTEPATYpHI,
(oTsIM4HO) PEKOMEHZ0BAaHHON MPOrpaMMOM JTUCLMILIMHBI, IPAaBUIBHOE pELICHHE

3a/1a4H.

IOJJTHOE€ 3HAaHWE NPOrPaMMHOIO MaTepuana, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEpaTypBHl, PEKOMEHI0BaHHOU B Iporpamme, Hajau4yue
(xoporo) MaJjIO3HAYUTENBHBIX OIMMOOK B PENICHWW 3aJlayd, WJIM HEIOCTATOYHO

IMMOJIHOC PACKPBITUC COACPIKAHNUEC BOIIPOCA.

3HaHHUEC OCHOBHOT'O IIPOIrpaMMHOI'0 MaT€pHala B MUHUMAJIBHOM 06’beMe,

Onenka 3
H MOTPEIIHOCTA HEMPUHIUITUATIBHOTO XapaKTepa B OTBETE Ha 3K3aMCHE U B
(YAOBIETBOPUTEIBHO)
pEIICHUH 3aauH.
Orenka 2 npobenbl B 3HAHMAX  OCHOBHOTO  IPOrPAMMHOIO  Marepuaa,

(HEeyIOBJIETBOPUTEIHHO) | MPUHIMITHAIBHBIE OITMOKH MTPHU OTBETE HA BONPOCHI U B PEIICHUH 3a/1a4H.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa auctoB OcHoBaHUe 111
Homep P PacmmgpoBka Jlata BHECEHU

BHECCHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX M3MCHEHUIA ToATHCH H3MCHCHHA




