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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO AUCHUILIIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yiabTaTamu ocBoenuss OIIOII

1.1. lean u 3aaa4y TUCHUINIHHBI

bakanaBp mo HampaBiaeHuto moarotoBku 35.03.06 ArpouHxeHepust HOIKEH OBITh MOATOTOBIICH
K pEUIeHHI0 3a7ay MpOo(eCCHOHAIBHOW JAEATENbHOCTH CIEAYIOIIUX THIOB: TPOU3BOJACTBEHHO-
TEXHOJIOTHYECKUH.

Heab AMCHUIIMHBI — cHOPMHUPOBATH Yy OOYYAIOUIMXCS CHCTEMY (DyHIAMEHTaIbHBIX 3HAHUM,
HEOOXOUMBIX IS TOCIEAYIOMIEH MOATOTOBKMA OakaigaBpa, COCOOHOTO K 3P (GEeKTUBHOMY PEIICHUIO
NPAaKTUYECKUX 33/a4  CEIbCKOXO3SWCTBEHHOTO TPOU3BOACTBA, a TaKXe CIOCOOCTBYIOLIUX
JalbHENUIeMy Pa3BUTHIO JIUYHOCTH.

3aga4yu AUCHMILINHBI:

— U3YYUTh OCHOBHBIE (PHU3UUECKHE SBJICHHS, OBIAACTh (yHIAMEHTAIBHBIMH TMOHSATHUSAMU,
3aKOHAMH U TEOPUSMH KJIACCHUECKOM U COBPEMEHHON (DU3UKH;

— copMUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMHUTBCS C HAY4YHOH ammaparypoid W MeToAaMu (U3NYECKOTO HCCIEeIOBaHUs, MPUOOpECTH
HAaBbIKU IPOBEICHUS (PU3NUECKOTO IKCIIEPUMEHTA;

— HAY4YMUThCS BBIIENATH (PU3MUECKOe CcolepKaHWe B TNPHUKIATHBIX 334adax Oymymien
NesITeNIbHOCTH;

— OBJIIETh METO/IaMU PELIEHUS MHKEHEPHBIX 3a/1a4.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHHU
OIIK-1. CnocobeH pemiate THMOBBIE 3a1aud MPOPECCHOHATHHON IEATENbHOCTH Ha OCHOBE

3HAHMKA OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKUX M  E€CTECTBEHHBIX HAyK C IPUMEHEHUEM
MH(POPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN

Kox u HaumenoBanue
MHJKATOpa ®opmupyemsie 3YH
TOCTUKECHUS
KOMITETCHITHH
3HAHUS OOyyJaromuiicst JOJMKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH ((DU3UKH) TSl peIICHUS
VJT-1 on-1. CTaHJAPTHBIX 3aJ1a4 B COOTBETCTBUH C HAIPABICHHOCTHIO
Hcnonbsyer po(eCCUOHATBHOMN JeITENbHOCTH
OCHOBHBIE 3aKOHBI —(B1.0.10-3.1)
€CTECTBEHHOHAYYHBIX
JUCIUIUIAH 151 YMEHUS OOyyaromuiicst JOMKEH YMETh: UCIOIb30BaTh OCHOBHBIE
pelieHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUTUIHH ((DU3UKH) JUIS
CTaHJapTHBIX 33/1a4 B pellIeHrs CTaHAAPTHBIX 33/1a4 B COOTBETCTBUHU C
COOTBETCTBHUH C HaNpaBJIEHHOCTHIO TPOPECCHOHATBHOMN 1A TELHOCTH
HaIPaBJIECHHOCTHIO - (b1.0.10-Y.1)
npodeccroHabHOM
NeATeTbHOCTH HaBbIKU OOyuaromuiics JOJKEH BIAJETh: HABBIKAMU:
WCIOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCIHUIUIUH ((DU3UKH) TSl peIIeHUs
CTaHJAPTHBIX 33/1a4 B COOTBETCTBHUH C HAMIPABICHHOCTHIO
pohecCuOHANBEHOM e TENbHOCTH -
(b1.0.10-H.1)




2. Mecto nucuuminnel B cTtpykrype OITIOIIT

Huctummna «®u3uka» OTHOCUTCS K 00s3aTeNbHOM YacTH OCHOBHOW MpodeccroHaIbHON
o0Opa3oBarebHON TporpaMMbl OakajiaBpuara.

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl
O0bem muctumuinHbl coctaBiseT 9 3auvetHwix enuuun] (3ET), 324 akamemudeckux wyaca.
JucuuninHa u3ydaercs

- ouHas (hopma oOyuenus Bo 2, 3, 4 ceMecTpax.

3.1. Pacnpenesnenne o0beMa JMCUMILIMHBI IO BUAAM Y4eOHOI padoThI

Bun yuebnoit paboThl KonnyecTBo 4acoB
KounrakTHasi pa6ora (Bcero) 144 20
B Tom umcine:
Jlexrum (JI) 48 8
[MpakTuueckue 3austus (I13) 48 6
Jlaboparopusie 3ansTus (JI3) 48 6
CamocrositesbHasi padora odyuaromuxcs (CP) 126 282
KoHTpoab 54 22
Hroro 324 324
3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aejiamM U TeMam
Ounas ¢popma o0ydeHHs
B TOM 4YHMCJIIC é
No H Bcero KOHTaKTHas paboTta g
TeMBbI ANMCHOBAHHUC Pa3/Jiciia U TCMbI 4acOB CP E
)| 13 3 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKyssipHas hU3MKa U TEPMOIMHAMHKA
1.1. | BBenenue B pU3UKY 2 2 - - - X
1.2. | Kunematuka 14 2 2 2 8 X
1.3. | Jlunamuka 18 2 4 4 8 X
2.4. | 3akoHBI COXpaHEHUS 16 2 2 4 8 X
15 Mexannueckue KoneGaHus u 20 4 4 4 8 «
BOJIHBI
16 DNeMEeHTbI MOIEKYIAPHOH 1 20 5 5 5 14 «
CTaTUCTHUYECKON (DU3UKHU
1.7. | OCHOBBI TEPMOJUHAMUKHU 18 2 2 4 10 X
Paznen 2. DnekTpudecTBO 1 MarHeTU3M
2.1. | Duekrpocraruka | 18 | 2 | 2 [ 4 | 10 | X




ITocTOSIHHBIN TOK,
2.2. | BNEKTpUYECKHUE LIETHU U 24 4 6 4 10 X
MaTepuabl
23 [TocTossHHOE MarHUTHOE 22 4 4 4 10 X
noJie
24, ONEeKTpOMarHuTHbIE 20 4 4 4 8 X
Kosie0aHusl U BOJIHBI
Paznen 3. OnTuka u atoMHas pu3MKa
31 ['eomeTpuyeckas u BOJTHOBAs 18 2 4 4 8 X
ONTHKA
3.2. | KBanToBas gusuka 20 4 4 4 8 X
33. ®dusuKa aTomMa U AIEMEHTHI 18 2 4 2 10 X
(bU3MKH TBEPIOTO Tela
3.4. | SAnepnas ¢pusuka 18 4 4 2 6 X
3.5. | ®uznueckas KapTuHa MHUpa 4 2 - - 2 X
KoHTposb 54 X X X X 54
OO01mast Tpy10eMKOCTh 324 48 48 48 126 54
3aounas popma o0OyueHust
B TOM YHCJIC
KOHTaKTHas pabora
Ne 5
- HaumenoBanue paznena U TEMbI Bcero 2.
TEMbL 4acoB J JI3 113 P %
~
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJIAIpHAast
1 ¢u3uKa 1 TEPMOAUHAMHUKA. 106 4 9 9 98 X
' 3JIEMEHTBI CTaTUCTUYECKON
buzukn
5 DJIEKTPUYECTBO U
' maraetusm. Konebanus u 106 2 4 2 98 X
BOJIHBI
OnTuka. KBanToBas dusuka.
®u3nka aToma. 3JIEMEHTHI
¢u3uKK TBEpAOro Tema. )
3 Snepnas ¢pusnka. 0 2 2 86 X
®dusnueckas KapTuHa Mupa
KoHTpoib 22 22
HTtoro 324 8 6 6 282 22




4. CprRTypa H COACPKAHUEC TUCHUIIJIMHBI, BKIIYAKIIEE MPAKTHYCCKYIO TIOATOTOBKY

[IpakTudeckass TOATOTOBKA MpPH pealu3alui Y4eOHBIX MPEAMETOB, KYpCOB, AUCIUILINH
(MomyIiei) opraHU3yeTcsi MyTeM MPOBEACHUS MPAKTHYECKUX 3aHATHH, TPAKTUKYMOB, JIAOOPATOPHBIX
paboOT W WHBIX AaHAJOTHUYHBIX BHJIOB Yy4YeOHOU MJEATENBHOCTH, NPEIyCMATPHUBAIONINX Y4acTHE
Oo0yJaromuXcsi B  BBINIOJHCHWU OTACTBHBIX JJIEMEHTOB  Pa0OT, CBS3aHHBIX C  Oyaymei
npoecCHOHATBHOM JIeATEBHOCTBIO.

[IpakTUYeckasi MOATOTOBKA MOXKET BKJIFOYATh B C€0sl OTACTbHBIC 3aHATHS JCKIIMOHHOTO THIIA,
KOTOpBIE TpEeayCMaTpHUBAIOT Mepenady ydeOHOU wHbOpManuu oO0yJarolMMcs, HEOOXOAUMOUN IS
MOCJICTYFOIETO BBITIOTHEHUS Pa0dOT, CBSI3aHHBIX ¢ OyayIiel mpodecCHOHATbHON AEATEIbHOCTHIO.

4.1 Coanepxkanue IMCHUNINHbBI

Pazgen 1. Mexannka, MoJieKyJsIpHas PU3UKA U TEPMOAMHAMHKA

Beenenune

[Ipeamer ¢usuku. Brinaag poccuilckux ydeHbIX B pa3BuTHe (pu3uku. Metoj mo3HaHus B (PU3HKE.
OkcriepuMeHTsl U TeopuH. Ponb maremaruku. ®dusndeckue 3akoHbl. [loHstne Qakra B ¢usuke.
Mopenu. [Ipsimbie 1 oOpaTHbIe 3amaun pu3ukn. PasmepHocTn pU3nyecKux BETUIHH.

Kunemaruka

JIBmxkeHre Kak TiaBHas ¢opma cymiecTBoBaHUs Marepuu. [IpoctpancTBo m Bpems. CriocoObl
ONMCAaHUs COCTOSHUS Tena M cucreMbl Ten. CHcTeMbl OTCUeTa M KOOpPAMHAT. Poib M NpUHIMIBI
BbIOOpa cucteM KoopauHat. CTerneHu cBOOO/bl, MHBAPHAHTHBIE CBOWCTBA YHUCIA CTENEHEH CBOOOBI.
TpexmepHOoe 1 MHOTOMEpPHOE IIPOCTpaHCTBA. MarepuanpHas TOUKa U PAcpOCTpaHEHUE ATOM MOJEIN
Ha MHOTOMEpHBIN ciiyyal. TpaekTopusi 1 MUpOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npousBojHble. IlocTynaTenbHoe M BpalaTENbHOE JBM)KEHUS KaK OCHOBHBIE BHJbI JIBHIKEHUH.
VYTII0BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HLIHUAIIbHOE YCKOpEeHUsl. CKOPOCTh U YCKOpPEHUE
B MHOT'OMEPHOM IIpOCTpaHCTBE. MHepuanbHble CUCTEMBI U pPaBHOIPABHOCTh IOKOS U PaBHOMEPHOIO
MpSMOTMHEHHOTO NBIOKeHMs. [TocTynmaT o MOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
WHTEPBAJIOB BPEMEHU U JJIMHBI PU OOJNBIIUX CKOPOCTSAX OTHOCHTEIHHBIX JBHKEHUN HMHEPIIUATBHBIX
cucteM. [IpeoOpa3zoBanms JlopeHIla W PENATHBUCTCKOE CIOXKEHHUE CKopocTeil. MHTepBam Mmexmy
COOBITHSIMH U €r0 HHBAPUAHTHOCTD.

Jlunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u Bropoil 3akoHbl HproTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIBbHBIX YCIOBHUM, MPUHLIMN AeTepMHHM3MA. [IpuMepsl pelieHus ypaBHEHUN JBHUKEHUS.
JIBU>KEHHE Tel B I0JIE€ CHUJI TATOTEHMS, SIBICHUE HEBECOMOCTH B CIyTHUKAaxX. J(MHaAMUKa ciensimx
cucteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa JJII MEXAaHWYECKOW CHUCTEMBI, TPETUH 3aKOH
HeioTona. BzaumopeiictBue ten uepes mosne. O0mas GopMyInpoBKa 3aKOHA COXPAaHEHHS HMITYJIbCA.
Kunernueckast 3Heprus mMaTepuaibHONW TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEeKTopa uMmiyibsca. Pabora
U TOTEHIMaIbHas sHeprus. Pabora nepemenieHuss MaTepuaibHON TOUYKH 1O KPUBOJIMHEHHOMY ITYTH.
[loTeHuumaneHple  CWIJIBI, BBEICHUE IIOHATHA IOTEHUWAada i1  B3aWMOJCHCTBYIOLIUX  TEll
[TorennmanbHas QyHKIHs, TOTCHIIMATbHAS MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHIIBI M MOTCHIIHAIBLHOM
¢byukuu. [loTeHnuanpHas siMa U yCIOBUE YCTOMYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBecCHs
CUCTEMBl B3aUMOJACHUCTBYIOIIMX CTATUYECKMX TOUYEYHBIX DJIEKTPUUECKUX 3apsiioB. llpuHnumn
MJIOTHEHWIIIEH YMaKOBKM M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (hopMm kpuctamwioB. KoHdopmanmoHHbIH
aHanu3 MOJeKyl. MoMeHT cuibl. /IluHaMuKa BpalleHWs TOYKU U Tela BOKPYI IIOCTOSHHOW OCH,
MIOHSATHE O MOMEHTE MHEPUUU MATEPUAIBHOM TOYKH U Teja. YPaBHEHHE JABUKECHUS BPAILAIOIIETOCS
BOKPYTI' HEIOJBMKHOU OCHU Tesla. MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KUHETUYECKOW SHEpruen
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tena MPU MEePEeHOCE OCH BpalleHus. [aBHbIE MOMEHTHI
MHEPLUHUHU U YCTOMUYMBOCTH BpALIECHMS TEJl. 3aKOH COXPAHEHHMsI MOMEHTAa HMMITYJbCa TeJla U CHUCTEMBI
Ten. OCOOEHHOCTH KOHCTPYKIIMM BEPTOJETOB. ['Mpockombl W WX mNpuMeHeHue. LleHTp macc wu
YpaBHEHHE €T0 ABI)KEHUs. Pa3ieneHne nocTynareabHbIX U BpallaTeabHbIX JBUKEHUN TBEPJOTO Teja.
[Tapa cun. Cucrtema ypaBHEHHMH Uil IBUKEHHUSI TBEPJIOTO Tejla W €ro KMHETHYECKas dHEprus. 3aKOH
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COXPAHEHHUs SHEPIrUU U €ro CBsA3b C PAaBHOMEPHOCTBIO TEUYEHMsI BPEMEHHU. JIBM)KEHHE CUCTEM CO
MHOTHMHU cTeneHssMu cBo0oabl. DyHkius Jlarpanxka u ypaBHenus Jlarpanxka. [I[puHIMI HAMMEHBITIETO
JNEHUCTBUA.

JAnHamuka 00JbIIMX CKOPOCTENH

[TpuHIMN OTHOCHUTENBHOCTH B (pusmke. PenstuBucTckuil ummyssc. I[IpeoOpazoBaHue 3HEpruu-
uMmnyibca. Macca u ee CBI3b ¢ 3Heprueil mokosi. Macca CiI0KHONH CUCTEMBI U €€ CBSI3b C AHEPrUeH
B3auMoeiicTBus uyacteid. HeamautuBHOCTh Macchl. JledekT macchl M sHepreTnka. Kunermueckas
SHEPIUsT B PEJSITUBUCTCKOM MEXaHUKE. YPaBHEHHE [JIBJKCHHMS MATE€pUAIbHOM TOYKM B
PENATUBUCTCKOM MeXaHMKe. JIBHKECHUE MaTEpPUAJIbHOW TOYKU IIOJ JIEHUCTBUEM IIOCTOSHHOW CHIIBI.
CkopocTh CBeTa Kak IMpeneibHas CKOpOCTh. YacTuipl ¢ HyJleBoM Maccoll mnokos. [lpuHumn
SKBUBAJIEHTHOCTH U TEOPUSI IPOUCXOKIEHHS CUII BCEMUPHOTO TSTOTEHHUS.

Koneb6anus u BOJIHBI

Konebanus kak YacTHBIM ciyuyall JOBW)KEHHUS, YCIIOBHUSA TIOSBICHHUA KojieOaHUM. YpaBHEHHE
IBUKEHUSI TPYKHUHHOIO MasTHHKAa M ero pemieHue. [‘apMoHHYeckoe KojlebaHMEe U €ro
XapaKTepUCTHKH. YpaBHEHHE ABIKEHHs (PU3MYECKOTO MAsSTHUKA M €ro pPEelIeHHe, MaTeMaTHYeCKUN
MasiTHUK. DHEeprusi rapMOHMYECKUX KojeOaHui. BbIHyXJeHHble KoneOaHus U SIBICHHE pe30HaHca.
Pe3zonanc kak mposiBaeHue Oudypkanuu. AprokoieOanus. Ilpumepsl mposiBIEHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B KMBBIX OpraHuM3Max M TexHUKe. Pe3oHaHCHas mepedaya SHEPrUU B
CUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yIpyrux cpenax, JMHEMHbIE, TOBEPXHOCTHBIE
1 00bEMHBIE BOJHBI, NONEPEUHbIE U MPOJOJIbHBIE BOJHBI, (PPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBI. AHATMTUYECKas 3amuch Oerymieil BonHbl. BomHoBoe ypaBHeHue. [lepenoc sneprum Oerymieit
BostHOM. CrokeHue koJjiebaHuit W BoJH. KorepeHTHbIe MCTOYHHMKK BOJH. MHTEpdepeHnus BOJH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. Y CIOBHS MOSIBICHHUS MaKCUMyMOB M MUHUMYMOB. CioxeHue
KpyroBeIx U chepuueckux BosH. [locTpoenue (ppoHTa BONHBI 1O npuHIUNy [roiireHca, noseaeHue
(bpoHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BoaH. [Ipuniun @epma. BeiBog
3aKOHa MIPEJIOMJIEHUS BOJIH Ha IPaHHUIIE IBYX cpel Ha ocHoBe npuHuuna depma. [Ipunnun depma kax
YacTHBIMA cilydail o0Ilero mpuHIMIA MUHMMakca. [losBJIeHHe OTpakKeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CIOXKEeHHe BCTPEUHbIX BOJH U 00pa3zoBaHHe CTOSUYMX BOJH. [lepexoqHoe cocTosiHue U BpeMs
penakcauuy. CBs3b JAJIMH CTOAYUX BOJIH C PasMEpPaMU CpeAabl, AMUCKPETHOCTb JJIUH CTOSIYMX BOJIH.
KBanToBaHue. YpaBieHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pu3nku

MUKpPOCKONIMUECKME W MaKpPOCKONMYECKHE SBIEHUA. laeanbHbId Ta3 Kak CTaTUCTUYECKAs
cucTeMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak 0O00OLICHHbIE XapaKTePUCTUKU
cocTosiHUS ra3a. PaBHOBecHble M HEpaBHOBECHBbIE COCTOSIHMS ra3a. OOpaTuMble U HeOOpaTUMbIE
mporeccel. lmarpamma gaBlieHHE-00beM. ODKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSIHUS UAEaJbHOrO ra3a). BelBoa ypaBHEHUS COCTOSHUS UI€aTbHOTO
rasa Ha OCHOBE KMHETHYECKUX MpeacraBicHUi. DU3NUECKUN CMBICI MOHATHS TEPMOAUHAMHYECKON
TeMmrieparypbl. PacrmpeneneHue sHEpruM IO CTeneHsM cBoOoxabl. Pacmpenenenus MakcBemna u
Bonbumana, 6apomerpudeckas (opmyna. HepaBHoBecHble mpouecchl. Juddysus, nuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJI€HHE M €ro pojib B >KU3HEACATEIILHOCTH pPACTEHUM.
Tennonepenaua. Buyrpennee Tpenue. BeipakeHue HEpaBHOBECHBIX IPOILIECCOB 4epe3 000OIIeHHbIE
TepMmouHamuueckue cuiibl. CooTHoleHne B3auMHoctu OHcarepa. PeanbHbie ra3bl, ypaBHeHue Ban-
nep-Baanbca, KpuTudeckas TOYKA, pEalbHbIE HM30TEPMBl, CXKIKEHHE Ta30B. QDuykTyanuuu H
camoopraHu3zanus npu (pa3zoBoM Mepexojie raz->KUIKOCTh. JKUAKOCTH, TOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIKOCTH IPU HCHAPEHUU, TEPMOPETYISALUs PAcTEeHUW M JKUBOTHBIX.
CmaumBaronye 1 HecMauMBaromue xuakoctu. Kanumspusie sienus, popmyna Jlamnaca.

JJIeMeHTBI TePMOJAMHAMHMKH

[lepBoe Hayamo TepMOJMHAMUKH, HU30IMPOLIECCH, aAnadaTUUYECKHUI Mpoliece, OXJIaKICHUE Ta3oB
npu anuabaTHYecKOM PACIIMPEHUU M TOJNyYeHHe HU3KUX Temreparyp. YpaBHeHue Ilyaccona u ero
BbIBOJ. Kitaccuueckast Teopusl TEIIIOEMKOCTEN, IPUYNHBI OTKJIOHEHUS PEAIbHBIX TEIUIOEMKOCTEH Kak
(GyHKINU TeMIIepaTyphl OT Pe3yIbTaTOB KJIacCHYECKoW Teopuu. PaboTa naeanbHOTo raza B pa3iuyuHbIX
npoueccax. ObpaTumble U HEOOpaTUMBbIe UKL TeroBsle MamUHbI U UK KapHo, BTOpoe Hadaso
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TepMoArHaAMUKH. KoOMIpecCHOHHbIE XOJIOAWJIBHHUKMA W  TEIUIOBBIE HACOCHl. OHTPONUS  Kak
TepMOJIMHAMUYECKUN ToTeHnual. Popmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONMHM KaKk TEpMOJUHAMUYECKOro TmoTeHIuana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMU UEAIBHOrO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHS U CTEIEHb
BEIpOkeHUs: cucteMbl. @opmyna bonbinmana. DHTponust U wHMopmanusa. Bospactanue sHTpomuu
py HEOOpaTHUMBIX TMpolleccaX Ha NpUMEpPE BBIPABHUBAHUS TEMIIEpaTyphbl JABYX HAXOAAIIUXCS B
KOHTAKTE HArpeThIX TeJ W MpPHU BBIPABHUBAHHMM JABJICHHUI B JIByX 4acTsAX cocyna ¢ rasom. llepBoe u
BTOpOE Hauaja TEPMOJUHAMHUKHU, U >KUBbIe OopraHu3Mbl. [loHsTHE O TepMoauHaAMUKEe HEOOpaTHUMBbIX
IIPOLIECCOB U OTKPBITBIX CUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyJXKarolas cpeaa.
[Ipon3BOACTBO SHTPONMHU B HEPABHOBECHOM cpezie U Teopema [Ipuroxuna.

Pa3nes 2. DjieKTpU4YeCcTBO 1 MATHETU3M

JIeKTPpHYECKHE U MATHUTHBIE SIBJICHUS

IlonsaTHe O mMOJAX, IOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJICH:
HaIpsSKEHHOCTh, IMOTOK, LUUPKYJSIUSA, CUJIOBBIE JIMHUM BEKTOpHOro mojs. Cyneprno3unus MHOJIEH,
3apsi/ibl, 3aKOH COXPAHEHUs 3apsAI0B.

B3anmopeiicTBre HEMOABMKHBIX U ABUKYIIUXCS 3apsaaoB, OU3NYECKUN CMBICT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsioB. [lone numons. DnekTpocTaTHYEcKoe
MoJie MOJICKYJIbI M XUMHUYeckue peakuwu. MHTerpambHas ¢opma 3akoHa Kymona, Teopema ["aycca
(mepBoe ypaBHeHue MakcBena). BeiBox Gopmyn A HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIEH
3apsHKEHHOT0 MPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcaTopa. Pabora mnepememieHus 3apsaa B
ANIEKTPOCTATUYECKOM  IIOJIe, IMOHATHE MNoTeHuana. Bropoe ypaBHeHue MakcBemna i
ANEKTPOCTATUKH B HMHTErpalibHOM (opme. DnekTpuyeckass €MKOCTh OIHOrO TPOBOJHHKA U JIBYX
MIPOBOJIHUKOB, KOHAECHCATOPHI, paboTa Mo 3apsjKe KOHAECHCATOPOB. DHEPIus 3JEKTPOCTATHYECKOTO
nonst. M3MeHeHMe  HanmpsHKEHHOCTH  JIEKTPUYECKOrO0  TOJiI IMPU  BBEACHUM  JUAJIEKTPHUKA,
MOJIAPU3YEMOCTh AMDJIEKTPUKA, IUAIEKTPUYECKass MNPOHUIAEMOCTh. V3MEHEHHE IUANEKTPUYECKOU
MIPOHUIIAEMOCTH MPU XUMHUYECKUX PEaKIUsAX U UCIOJIb30BaHUE 3TOro dddexTa. DIeKTpUUEcKoe Mose
B mpoBojaHUKax. [loHSATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKa M CWia TOoKa, nuddepeHinanpHas
dbopma 3akona Owma. IlepBoe mpaBmino Kupxroda. [IpuunHa MOSBICHHS SJIEKTPUYECKOTO TOKA B
MPOBOAHUKE, PU3NICCKUI CMBICI MOHSATUS CTOPOHHUX DJIEKTPUUECKUX CHI. BbIBon 3akoHa OMa s
Bcei nienu. Bropoe npasmino Kupxroda. MarauTHoe mojie mpsiMoro Toka, 00bsICHEHHE €T0 TOSIBICHUS
Ha OCHOBAaHMM pEISTUBUCTCKUX TMpeacTaBieHuil. WHTerpaibHble ypaBHeHMss MakcBemaa st
ITIOCTOSIHHBIX MAarHUTHbIX Mosied. [Ipumepsl BbIUMCIEHUS HANPSHKEHHOCTEH MarHUTOCTAaTUYECKHX
nosiell. 3akoH buo-Casapa-Jlannaca. Bzaumoneiictue noneit u 3apsaoB (tTokos). @opmyna JlopeHna
JUIS CWJIBI, IEMCTBYIOIIEH HA 3aps/l CO CTOPOHBI JIEKTPUUYECKOTO WU MarHUTHOro mnosei. [Ipunimn
JNEUCTBUSI MAacC-CIIEKTPOMETPOB M HMX T[PUMEHEHHUS B XUMUU. HHIYKIUOHHBIE SBICHUS,
TpanchopmaTopbl, (U3MYECKHE TPHUHIMIBI HX JACHCTBUA. OKcTparoku. IlomHas cucrema
UHTErpalbHbIX ypaBHEeHUMN MakcBema. CMbICI  WIEHOB CHCTEMBl ypaBHEeHUH MakcBena,
ONMMCHIBAIOUIUX SIBJICHUS, CBSI3aHHBIE C WM3MEHEHUSMH JIIEKTPHUYECKMX M MArHUTHBIX BEIMYHMH BO
BpeMeHU. B3anMOCBsI3b 37EKTPUUYECKUX U MAarHUTHBIX MEPEMEHHBIX MOJIEH, JJIEKTPOMAarHUTHOE T0JIE U
nm3nydenue. [lons nBrkymmxcs 3apsaoB. M3mydeHue 53JIE€KTPOMarHUTHOTO MOJs HEPABHOMEPHO
IBIKyIMMcs 3apsgoMm. «I[lapagokcy» aroma.

Pazgen 3. OnTuka u aromHasi pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHUE H ONTHKA

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

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

CBeT U BeliecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejieHUe YHEPIUU Ha rpaHulle pasaena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEWUCTBUA CBETa U BemlecTBa. /{ucnepcus, kiaccuueckoe oObsCHEHUE
3aBUCUMOCTH KO3((UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MaJaloIIero cBeTa. SIBieHue
JBOMHOTO JTydyenpeaoMIIeHus, MOJSIpU3aliis cBeTa KpuctauiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxXapOMETpHs, MWCIIOIb30BAHUE SIBJICHHUS BpaALICHHUs IIJIOCKOCTH MOJISApU3alMM B
MOJIeKyJIsipHO# Onosorun. Potorddekt u kBaHTOBas nmpupoaa cBeta. Kpyr sBieHui, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKONMUYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI TMOTJIOLIEHUS CBETa, IMOHATHE O HENUHEHHbIX 3(dekrax. OCHOBHBIE
3JIEMEHTHI KOHCTPYKLHUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BUJIa OCBETUTEIEH.

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

OcoOeHHOCTH TOBENEHUST MHKpOUYacTHUll. [IpUHIMIBI ONUCaHWA TOBENEHUS MHKPOYACTHIL,
BOJTHOBas (DYHKIIUSI, COOTHOIICHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynarer bopa.
VpaBuenue lllpeaunrepa (BpeMeHHOE W CTAI[MOHApHOE), (U3NYECKUN CMBICT BXOJSIIUX B HErO
wieHoB. Pemenune cranuoHapHoro ypaBHeHus IllpegunHrepa misg dYacTunel B OJHOMEPHOM
MIOTEHLIMAJIbHOM SIIIMKE W YaCTULBI HA OKPYKHOCTH. YCIIOBUS IOSBICHUS KBAaHTOBBIX SIBJICHUM.
Bnusiaue maccel M 0o0acTH JOKanM3alMM 4yacTHUL. JIByMepHas NMOTEHLUalbHas sMa, BBIPOKICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOXKJAeHUA. [loTeHIManbpHas siMa KOHEYHOH ITyOMHBI U BIUSHUE €€
ryOMHBl M IIUPUHBI Ha YPOBHM SHEPrUM 4YacTUIbl. BO3MOXHOCTH JIOKAIM3alMM 4YacTUIBl B
npoctpancTBe. TyHHenbHBINH 3(dexT. 3amonHeHne ypoBHeH u npuHuun llaynu, momHas s>Heprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU DHEPIMHM B aTOME BOAOPOJA, MEPEXOIbI
MEXNy ypoBHSAMHU. VHIMBHIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTPaJbHBIM aHAIIN3.
Meramnyeckas MOJENIb MOJEKYJIbl M OOBACHEHHE KOpPpENsALUH LBETHOCTH BellecTBa M 3¢ dekra
COIIPSKEHMSI XUMUYECKHUX CBsI3el B MoJiekysnax. HopMmanbHas v MHBEpCHAas 3aCEIEHHOCTh KBAaHTOBBIX
cocrosiauii. [lormomienre, CioHTaHHOE W BBIHYXIACHHOE H3nydeHus. Koadduumuentsr DHHIITEIHA.
®opmyina [lnanka. ¥Ycunenue cBeta Ipu IPOX0XKICHUH Yepe3 UHBEPCHO 3acelieHHYI0 cpeny. llonsaTue
0 Ja3epax.

dusznyeckas MIpUPOIa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anys, OObSICHEHHE NPUYMH IOSABJICHUS IPOCTPAHCTBEHHBIX (opMm Monekyn. I[lpuHimn
MaKCHUMaJIbHOTO TepeKpbIBaHus. BHyTpeHHee BpallleHne B MOJIEKYJIAaX U €ro pojib B OMOXMMHUYECKUX
peakuusx. J[BrkeHue 4acTul B MHOTOATOMHBIX MOJIEKYJIaX M BHJbI MOJIEKYJISIPHOM CHEKTPOCKOIIUH.
CummeTpust MOJIEKYIT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@DOTOXMMHUYECKHE PEAKIMM U OCOOEHHOCTH TOTCHLIMAIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMI B MoJjekyiax. Pacmaa monexyn npu ¢GpoToBO30YKACHUSX.
dusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT »Hepruu npu (orocuHTeze. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUIM KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIlOJIHEHHBIE 30HBI. YpoBeHb depmu.
ITpoBOIHMKY, TOJIYIPOBOAHUKH U TUIEKTPUKH. OCOOEHHOCTh IPOBOJUMOCTH B IOJIYIIPOBOIHUKAX.

Anepuas puszuka

CucremaTnka 3J1€MEHTApHBIX YaCTUL. 3aKOHBI B3aHMMOIIPEBPALICHUM YacTHUll, SACPHbIE PEaKLUH,
nedext maccbl. CTpoeHue siep, sIEpPHbIE CUIIbl, YCTOHYMBBIE U HEYCTOWYMBBIE Apa, €CTECTBEHHAs U

HCKYCCTBEHHAas PaguOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacrnazna. [TpuHIHAIBI
palMOaKTUBALIMOHHOIO aHanu3a. «MedeHble» arombl B Ouosnoruu. Ilyrm mcrnonb3oBaHuUs sIEpHOM
JHEPTHUH.

du3nyecKass KAPTUHA MUPa
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[Tonatue o0 »HBomonu B (U3MKE, OUOJOTMM M JAPYrHMX Haykax. I[IpOoTHBOMOIOXHOCTD
HaIpPaBJIEHHOCTEN ATUX ABOJIOLUOHHBIX MpoiieccoB. [1yTu npeoionenrs npoTUuBOpeyus.

Bpewms B kaccuueckom Mupe. Ponb meproandecknx U HeMepruoIuIeCKIX MPUPOIHBIX TPOIIECCOB
B (OpMUpPOBaHMM TOHATHS BpeMeHH. VIHBapHaHTHOCTh MpOCTEUINX (U3UUYECKUX 3aKOHOB
OTHOCHUTEIILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE TIPOIECCHI B CIIOKHBIX CHCTEMaX U TOSIBIICHUE
cTpensl BpemeHH. Poib ciyuyaiiHbiX (hakTopoB B (DOpMHpOBaHUHM CTpeibl BpeMeHU. DIyKTyaluw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEMaxX M IepepacTaHue (QUIyKTyalnd B
Makpockornnueckuii d¢dext. Ponp Oudypkanuii. [loBemeHue SHTPONMMM B OTKPBITBIX CHCTEMaXx.
[TpuHIMI TOMOTHUTETHFHOCTH U €r0 BCEOOIIHOCTh. Vcmonp30oBaHNe MOENel sSBICHUI U 0ObEKTOB B
npolecce MO3HaHMs KakK CeACTBUE MPUHIUNA JonoJHUTeNbHOCTH. OOpaTHbIe 3a7auu, CyObEKTUBHBIH
daktop mpu ux pemeHud. OTPaHUYCHHOCTh MPUHIMIA JOKa3aTeIbHOCTH B Hayke. [lpuHnumn
COOTBETCTBHS, HaOJIOJaeMble W HeHaOMogaeMmble BeIMYMHBI B (Qusuke. TpeOoBaHus K
dbopmupoBaHni0 (pu3MUeckux Teopwil. PacmmpeHHOoe TIOHMMaHWE TMPUHIUINA JETCPMUHU3MA.
CiyyaiiHOE M 3aKOHOMEPHOE B MPUPOJE M MPEenesbl MPUMEHUMOCTH HAy4YHOTro MporHo3a. HayuHsiit
IPOTHO3 B Hayke 00 obmiectBe. Pusnka u kubepHeruka. Cresiue CUCTEMBI U yIIpaBJICHHE.

4.2. Conepxanue JeKI Ui
Ounas ¢popma o0yueHust
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1. | DOBomronus W COBpEMEHHBIE MoOJEHH (PU3NUYECKONW KapTUHBI Mupa. Poib | 2 +
POCCHUICKHX YYEHBIX B pa3Butuu gusuku. CoBpeMeHHas (QU3HMKa KaK KyIbTypa
HaONIO/IEHNH, MOJENUPOBAHUSA, AKCIEPUMEHTAIBHOIO HCCIEIOBAaHUS U
KOJIMYECTBEHHOTO TPOTHO3UPOBAHMS SBJICHWN TNpUpoasl. Ponb ¢usuku B
pa3BUTUM TEXHUKM U arpoNpOMBINIJIEHHOrO Mpou3BoAcTBa. Kunemaruka
MaTepuaabHOM TOYKUM. KoopauHaTHBIH  METOJ  ONUCAHUS  JIBUKEHUIL.
Kunemartnueckoe ypaBHEHUE [JBUXKEHHS U  ONpENENsIeMble IO HEMY

KHHEMAaTUYECKUE XaPAKTEPUCTUKH.

2. | BekTopHBIi crioco0 omucaHus ABMKEHUH. BeKTOphl mepememnienus, CKopocTy, | 2 +
YCKOpEHUs. YTJIOBBIE XapaKTEPUCTUKH JIBHKEHUS 1O OKPYKHOCTU. DIIEMEHTHI
PENATUBUCTCKON MEXaHHKH. [Toctynatsl CIIeMAIbHOMN TEOpUHU

otHocuTenbHOCTH.  [IpeoOpazoBanust  Jlopenna. CroxkeHue CKOpPOCTEH.
OTHOCHTETBHOCTH JUTMHBI OTPE3KOB M JUTUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | AuHamuka maTtepuanbHOM TOYKM W TOCTYNATEIbHOTO JBWXKEHHUS TBEpAOro | 2 +
tena. [lpunmun orHocutenbHOCTH. 3akoHbl HbioToHa. Buael cui. JluHamuka
BpalaTeNbHOTO JBMXKEHUS. MOMEHT cuiabl. MOMEHT WHepUuH. 3aKOHBI
COXpaHEHHs HMIIylIbCa M MOMEHTa uMIynbca. MHepuuanbHble U
HEUHEpLHUaIbHbIE CUCTeMbl OTCU€Ta. CHJIbl MHEPIUU IMPU Pa3IMYHBIX BUIAX
JBAYKEHHSI.

4, | PaGota, MOmHOCT, W JHeprus. MexaHudeckas paboTa W MOIIHOCTh IpH | 2 +
MNOCTYHNAaTCJIbHOM M BpalllaTCIbHOM OBHXXCHUSAX. Kuneruueckas SHECPTrUud "
TeopeMa 0 KHHETUYECKOM SHEPTuu.

KOHCGpBaTI/IBHBIe CUJIbI U MOTCHIOUAJIbHAA SHCPIUs. HpI/IMepBI IIOTCHIMAJIbHBIX
noJjiel. 3aKOH COXPaHEHHMs YHEPTHHU B MEXAHUKE.
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Mexannueckue KojeOaHus. KuHemaTnka TapMOHWUYECKUX  KOJICOaHMIA.
Crnoxenue xonebanuil. AKyCTUYECKHE PE30HATOPBI.

JlunamMyka TrapMOHMYECKHUX KosieOanui. JluddepeHnuansHoe ypaBHEHHE
KoneOaHui. 3aTyxalolue M BbIHY)XJICHHbIE KojeOaHus. MexaHudeckui
pe3oHaHc. MasTHUKH.

Mexannyeckue BoJHBL. BomHoBoe ypaBHeHue. Bunbl BonmH. MHTepdepenius,
audpakiys U qucnepcus BoH. BoHbl 1 uHGopManmsl.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KUHETUUECKON Teopuu. MneanbHblil ras.
OcHoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSHHUS MA€aIBHOIO Tasa.
PeanpHble ra3pl. CKMKEHUE Ta30B.

ArperatHble cocTOosiHUA U (a3oBble mepexonbl. OCOOEHHOCTH JKUAKOTO
cocrostans. CtpoeHune KpucTauioB. JledeKThl KpHCTAIMYECKOTO CTPOCHUS.
[IpounocTs W miIacTU4YHOCTh.  SIBoeHus  mepeHoca.  Huddysus,
TEIUIONPOBOAHOCTE W BHYTpPEHHee TpeHue. MOoJeKynsIpHO-KHHETHIeCKas
TEOPHUs SIBJICHUN IIEPEHOCA.

OCHOBBI TEpMOAMHAMHUKH. BHYTpeHHSIE »HHEprusi MW TIEpBOE  HAYAIO
TepMoauHaMHUKU. PaboTa M TErIoéMKOCTh ra3za MpU Pa3IUYHBIX MpOoIeccax.
Bropoii 3akoH TepmMoaMHAMUKHU. TemnjgoBble IBUTATENM M XOJIOJUJIbHbBIC
MamuHbl. KIIJ[ TemioBbIX nBUrateneil M CTaTUCTUYECKHH CMBICT BTOPOTO
3akoHa TepmoauHaMuku. [lonstue sHTponuu. I[loHsTHE O TepMOAMHAMHKE
HEoOpaTHMBIX MPOIIECCOB M OTKPBITHIX CUCTEM.

10.

DJIeKTpUYeCKui 3apsa. BzaumonaectBue 3apsaoB. DIEKTPOCTATUUECKOE TOJIE.
Bexrop HanpsbkéHHOcTH. Pacy€r asnexrtpocratmdeckux mnoied. llorenuman
ANEKTpOCTaTUYECKOro mosisg. Pabora 1o mepeMemeHuro  3apsjioB B
aNeKTpocTaTuueckoM  mose. IloreHnman w©  TpagueHT  [OTEHLHUAaza.
OKBHIOTEHUHAIBHBIE TOBEPXHOCTH.

11.

BemectBo B anekrpudeckom 1mosie. IlonspHble M HENOJISAPHBIE MOJIEKYIIBI.
[Monspuzanust  gusnekTpukoB. Bektop  cMemenusi. [IpoBomnuku B
AJIEKTPOCTATUUECKOM M0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB. KoHIeHCaTOpBI.

12.

[TocTosaHHBIN AneKkTpUuYecKUid TOK. 3akoH Owma. DJIEeKTpOABMXKYIIAs CHIIA.
[TpaBuna Kupxroda u pacuérsl snexkrpuueckux neneit. Kimaccuueckast reopust
3JIEKTpONpoBOHOCTA. BriBoa 3akona Oma. Ilpupona cBepXIpOBOIMMOCTH.
Hocurenn TOka B  pa3iMuYHBIX NIPOBOJHMKAX. OJEMEHTHl  TEOPHUHU
anekTponpoBoaHocTH. I[lomynpoBoguuku. IlomynpoBogHUKOBBIE HPHOOPHI.
OneMeHTHl (U3NYECKON 3MeKTpOoHUKU. KOHTaKkTHBIE SBICHHS B MeTallaX M
MOJYNPOBOIHUKAX. Yenexu COBPEMEHHO MOJTYTPOBOTHUKOBOM
KOMIIBIOTEPHON TeXHUKH. buoToku u 6nonHpopmaruka.

13.

MaruutHOE TIONE.  B3aumonmeincTBHE  DNEKTPUYECKUMX TOKOB. Pacuérsl
MarHuTHeIX Tosiel. 3akoH bwuo-CaBapa-Jlammaca. MarHutHbele CBOWCTBA
BemectBa. Jlma-, mapa- u  ¢eppomarHeTukd. JlomeHbl.  DeppuUTHL
DJIEKTpOMAarHuTHBIE CenapaTopbl B arpovHXeHepuu. JleicTBHE MarHUTHOTO
MOJIsl Ha BJEKTPUYECKUA TOK W JIBIKYIIMECS 3apsbkeHHble yacTuibl. Cuna
Awmrniepa u cuna Jlopernna. Db dext Xoma. DIeKTpOoIBUTaTEIH.

14.

OnexTpoMarauTHas HHAyKuMs. 3akoH Papanes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUs1 JJIC wunayknuu. ['eneparopsl rapmonuueckont JIJIC wu
Tpanchopmatopbl. UHAYKTUBHOCTh MPOBOAHUKOB. DHEPIUs MATHUTHOT'O TOJIS.

15.

[Tepemennsbii anexkTpuyeckuil Tok. Llenn nmepemenHoro toka. 3akoH Oma s
Lene mnepeMeHHOro Toka. [losHOe CONpoTUBIEHUE MEPEMEHHOMY TOKY.
BektopHas nuarpamma. Pe3oHaHC B 11EMIX NEPEeMEHHOT0 TOKa.
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16.

OnexkrpomarauTHoe mosie. O600meHue 3akona ®apases. 3aKoH MOJTHOTO TOKA.
Tok cmemenus. DIeKTpoOMarHuTHbIE BOJIHBL. Y paBHeHUs MakcBeia. Cucrema
ypaBHeHUN MakcBemna B auddepeHImanbHO W MHTErpadbHON  (hopmax.
Bexrop Ywmosa-Ilolintunra. /laBneHue cBera. ['apMOHMYECKUH OCLUILIATOP.
CBOOOJHBIE 3JEKTPOMArHUTHBIE KojieOaHUs. 3aTyXalollue U BBIHYKICHHBIC
Kosebanus. Pezonanc.

17.

l'enepanus, mnepegaya W NOpUEM HIEKTPOMArHUTHBIX BOJH. OTKPBITHINA
KonebarenbHbIli  KOHTYyp. llpuHimmm  pabGoTel  paguonepenaTyhika U
paguonpuéMHuKa. Moaynsiuus U JAETEKTUPOBAHUE AJIEKTPOMATHUTHBIX BOJIH.
Pagnonokanusa u teneBuneHue. Illkana 3€eKTPOMarHUTHBIX BOJIH. Pasinunbie
JMarna3oHbl YacTOT 3JEKTPOMArHUTHBIX BOJIH, X XapaKTepHbIE OCOOEHHOCTU U
TEeXHUYECKHE CpeAcTBa MX  noixydyeHus. Vcnonb3oBaHue  BUIUMBIX
yIbTpaduoNEeTOBBIX M JOPYTMX  U3JIy4YeHHH B pPacTEeHHEBOJCTBE U
KUBOTHOBOJICTBE.

18.

DJIEMEHTbl TE€OMETPUYECKOM ONTUKU. (OCHOBBI TE€OMETPUYECKOW OINTHUKH.
@opmynel Openens. [Ipunuun oOpatuMocTd CBeTOBBIX Jyueil. IIpuGopsr
reoMeTpuyeckoit ontuku. Doromerpusi.

19.

DOnemeHThl BONHOBOM ontuku. [Ipunimn [roiirenca. MHTepdepeHius cBeTta.
KorepeHTHOCTh M ONTUYECKU X011 JIydel. Y CIOBUS MaKCUMyMa U MUHUMYyMa.
Wutepdpepomerpsl. Dnementsl rosorpaduu. udpaxmus ceera. IlpuHimm
Iotirenca-®penens. qudpaknuonnas pemérka. Crnekrporpadus. JAudpaknus
PEHTI€HOBCKHUX JIy4eil.

20.

B3anmoneiictBue wu3nydeHuss ¢ BemiecTBOM. [lonsipusanus cBeta mpu
OTpOXEHHMM U TpenomiieHuH. JIBoiHOe syudenpenomsieHue. ONTHUECKU
akTuBHble BemiecTBa. Caxapumerpbl. VckyccTBeHHass aHMU30Tponus H €€
ucnoib3oBanue. HopmanbHas 1 aHomanbHas qucnepcus. TernaoBoe u3ydeHue.
AGcomoTHO uépHoe Teno. 3akoHbl Kupxroda, Credana-bonpimana n BuHa.
@®opmyna Ilmanka. Ontuueckas nupomerpus. Doroaddexr. Buemnwmi,
BHYTPEHHUH W BEHTWIBbHBIA  (pororddext. VYpaBHeHue DWHIITEHHA.
[Tpumenenne ¢dotornementoB. Dddext Komnrona. JlromMuHEceHTHOE
U3ITy4yeHue. buontomunecuennus ®dorobuonoruueckue MPOLIECCHI.
®otocuntes. TepmoauHaMuKa U MexaHu3M (poTocuHTe3a. buosHepreTuka..

21.

DJIEeMEHTbl KBAaHTOBOM MeXaHMKH. KOpHyCcKyJIspHO-BOJHOBOM Iyalld3M.
Hudpakius 31ekTpoHOB. COOTHOLICHHST HEONpPEAeNEHHOCTeH. YpaBHEHHE
[Ipenunrepa. AToM Boaopoaa. DHepreTudeckue ypoBHU atoma. [loTeHnuman
BO30YKJICHHS M HOHU3AIUH.

22.

[Toctynarer bopa. U3nyuenne m mormoimenue 3Hepruu. BomopomonomoOHbie
noHbl. CTpyKTypa CIOXHBIX aTOMOB. DHEPreTUYECKHE YPOBHU B CIIOMXKHBIX
atomax. [Ipunnun IMaynu. OnTryeckue COEKTPbl U CHEKTPbl PEHTTE€HOBCKOTO
n3nydenus. Ilepuonumueckas cucrema snemeHToB [[.M.MenneneeBa. ®dusnka
MOJICKYJI. DHEpPreTHUecKue ypoBHH MoJiekyd. OOMEHHOE B3aWMOJIEHCTBHE.
Monekynsipabie  crieKTpbl. [IpuHIIMUD pabOTHl KBAHTOBBIX T'€HEPATOPOB.
DJIEKTPOHHBIN NapaMarHUTHBIM pe3oHaHc. [lomuMepbl M KUJKUE KPHUCTAJIbI.
OcHOBHbBIE BUIbI KOJUIEKTUBU3ALUHA MOJIEKYIL.

23.

SIBneHne paaMOAKTUBHOCTU. Buasl paguoakTUBHOrO pacnajga. 3aKkoH
panuoakTuBHOro pacnaga. CraOuiabHBIE W PaJUOAKTUBHBIE  HM30TOIIBIL.
[IpyHOUNBl pagvOaKTUBALMOHHOIO aHanu3a. SlnepHsle peakuuu. MexaHusm
saepHbIX peakiui. llenmHas peakuus neneHus saep «MedeHble» aTOMbI B
6uosioruu. [1yTu UCTIONB30BaHUS SIIEPHOM SHEPTHH.
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24.

OneMeHTapHble  4yacTulbl.  Knaccupukanumss — 3J€MEHTapHBIX — YacTHUIL.
B3aumMomnpeBpaiiaeMocTb 3JIeMEHTAPHBIX YacTHIl. MeTO/Ibl YCKOPEHUST YaCTHIL.
AnTHuactuibel M aHTHBenlecTBO. CoBpeMeHHas (U3MKa M arpoOMH)XKEHEepus.
BemectBo u mome. OOBEKTHI W MPOIECCHL. DBONIOLMOHHBIE IPOLECCHI
npeoOpa3oBaHus MaTepHH. BemecTBeHHsle, JHEpPreTU4EeCcKue,
AJIGKTPOMArHUTHBIE M WH(GOPMAIMOHHBIE MpeoOpa3oBaHus OHMOOOBEKTOB.
PazButne  arpodusukm, OuoMexaHukw, OWOGU3UKHA, OHOIHEPTETUKH,
O6uonH(pOpMaTHKH, OMOTEXHOJOTHH U arpOMH)KEHEPUH.

Hroro

48

10%

3aounas popma o0OyueHust

n/n

ConeprxaHue JEKIHU

4JacoB

IIpakTuueckas
MMOJITOTOBKA

Kunematuka wmatepuanbHoii Touku. KoopaWHATHBIH MeETOA  ONMHMCAHUS
neukeHnit. KuHematuueckoe ypaBHEHHE [BIKEHUS W ONpeIeNseMble IO
HEMy KHHEMAaTUYeCKHUE XapaKTEepPUCTUKH. BeKTOpHBIH cmocold omucaHus
NBW)KEHUW. BeKTOpbl mepeMelieHus, CKOPOCTH, YCKOPEHHUs. YTJOBBIE
XapaKTEPUCTUKU IBWXKEHHUSI MO OKPYXHOCTU. OJIEMEHTBI PEIATUBHCTCKON
MexaHnukd.  [loctymatel  crmeuuanbHOW ~ TEOPHUM  OTHOCUTENIBHOCTH.
[TpeobpazoBanus Jlopenna. Cnoxenne ckopocteil. OTHOCUTENBHOCTD JITUHBI
OTPE3KOB U JJIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

rno| Komnuectso

+

JluHaMyKa MaTepUaJIbHOW TOYKHM M IOCTYIATEIBHOIO ABUXKEHUS TBEPAOTO
Tena. 3akoHsl HeroToHa. Buawl cui. JluHamMuka BpamaTeabHOTO IABUKECHHUS.
MowmeHT cuinbl. MOMEHT MHEPLMH. 3aKOHBI COXPaHEHUS UMITYJIbCAa U MOMEHTA
umnynbca. MHepuuanabHble U HEMHEpLHalbHbIE CUCTeMbl oTcuéra. Pabora,
MOIITHOCTh M DJHeprusi. MexaHudyeckue KojeOaHHs. 3aKOH COXpaHEHUs
9Hepruu B MexaHuKe. OCHOBHBIE IOJIOKEHHS MOJIEKYJISIPHO-KHUHETUYECKON
Teopun. OCHOBBI TEPMOJIMHAMUKH.

DOnekTpuyeckuit  3apsia.  DlekTpocratuyeckoe  monie.  KoHaeHcaTopsl.
[TocTosAHHBIN AnekTpUuuecKuid TOK. 3akoH OMa. DNEKTpOABMKYIIAs CuJa.
IIpaBuna Kupxrodpa wu pacuérsl snmexkTpuueckux ueneid. 3akoH Owma.
MaruuTtHoe mone. 3akoH buo-CaBapa-Jlaniaca. MarnuTHble CBOMCTBa
BemiectBa. Cuna Ammepa u  cuna  JlopeHua.  DJEKTpOABUIATENH.
DJieKTpoMarHuTHas MHAyKIus. 3akoH Papanes u npaswio Jlenna. Mexanuszm
BO3HUKHOBeHUA DJIC mHAykuuu. DHeprus MarHUTHOro nojs. llepemeHHbIi
AJIEKTPUYECKUM TOK. DJIEKTPOMArHUTHOE T0JIe

Onrtuka. [punnun Iiolirenca. Murepdepenuns cBeta. [udpakuus ceta.
[Tonspuzanus cBera. B3anmopaeicTBue HU37IydeHHUS] C BEIIECTBOM. TeruioBoe
uznydyenue. KsanroBas ¢usmuka. Dorodpdexr. Pusznka aToma, SJIEMEHTHI
¢u3ukH TBepaoro Tena. JAnepHas ¢pusnka. Pusndeckas KapTHHA MUPA.

Hrtoro

12

10%
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4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0yueHust

) 3
2| 5§
Ne . 88| 2¢
HaumeHnoBanue 1a00paTOpHbIX 3aHATUN Zs| Eo
/11 EF | &
§ |E8
=
1 | M3yyeHune MEXaHMYECKOIO ABM)KEHMsI Ha MallMHEe ATBy1a 2 +
2 | Onpenenenne MOMEHTa HHepIIMK MasTHHKA O0epOeka 4 +
3 | Onpenenenrie MOMEHTa MHEPLIMU METOIOM KPYTHWIIbHBIX KOJICOAHUH 2 +
4 N3ydeHue koneOaHul MaTEMaTUYECKOTO0 MAasgTHUKA U OTPEJIeNIEHuEe YCKOPEHHS 5 +
CBOOOHOTO MAICHHUS
5 | 3yueHue rapMOHMYECKHX KOJIEOAHUH C TOMOIIBIO MPYKHHHOTO MasiTHUKA 2 +
6 | M3yuenue 3aTyxarommx KojaeOaHUi MpH BHYTPECHHEM TPECHHUH 2 +
7 | OnpeneneHue BA3KOCTH XKHUAKOCTU 0 MeToty CTokca 2 +
8 | UccnenoBaHue 2JIEKTPOCTATHYECKOTO TTOJIST 2 +
9 | M3mepenne EMKOCTH KOHJIEHCATOpA 2 +
10 | M3mepenune cOnpoOTUBIICHUS MPOBOAHUKOB METOJIOM MOCTa Y UTCTOHA 4 +
11 | M3ydeHue 1enu nocTOSIHHOTO TOKa 4 +
12 | VI3mMepeHne ropu30HTAILHON COCTABIISIONICH MAarHUTHOTO MOJIsT 3eMJIH 2 +
13 | M3ydeHune nenu nepeMeHHOro TOKa M ONpeIeSIeHHe WHIYKTUBHOCTH KAaTYIIKH 2 +
14 N3ydenne nudpakiiuu cBETa U ONpeiesieHHe JITUHBI CBETOBOW BOJIHBI TIPU 5 +
MOMOUIH TU(PAKIIMOHHON pelIETKU
15 | IlosnyueHue U aHaIU3 MOJIIPU30BAHHOIO CBETA 2 +
16 W3ydeHue BpallleHus MI0CKOCTH MOJISPU3AIMH CBETA ONTUYECKU aKTUBHBIMU 4 +
BEIIECTBAMH
17 | V3y4eHne ONTUYECKUX MUPOMETPOB 2 +
18 | Usydenue 3akoHOB BHeNIHEro Gorodddekra 2 +
19 | Ananm3 cieKkTpa U3JIydeHHs Ta30pa3psAHON JTaMIIbI 2 +
20 | AHanm3 crieKTpa U3IyYeHUs JaMITbl HAKaJTMBaHUS 2 +
Hroro 48 | 20%
3aounas popma o0yueHust
=
s | Eg
= QO m
Ne . 88| 8¢
HanmenoBanue 1abopaTopHbBIX 3aHATHIA 3| Eb
n/n E5 | €&
& | E¢
=
1. | V3yueHue MeXaHWYECKOr0 IBWKEHUS Ha MalluHe ATByAa 2 +
9 Omnpenenenre TOPU3OHTAILHON COCTABIISIONICH HAPSXKEHHOCTH MAarHUTHOTO 9 +
" | mons 3emun
3. | MccaenoBaHue 3J€KTPOCTATHUECKOTO MOJIS 2 +
Hroro 6 20%

4.4. ConepxaHne NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0yueHust
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S g
Ne . 28| g8
HanMmeHoBaHMe MPaKTUYECKUX 3aHATUN 58| o
I crv| E§&
~z Z 3
=
1 Kunemaruka 4 +
2 JlnHamuka 4 +
3 3aKOHBI COXPaHCHHSI 4 +
4 MexaHnyeckue Koyie0aHusi ¥ BOJTHbBI 4 +
B DJeMeHThl MOJICKYJISIPHOM U CTaTUCTUYECKON (PU3UKHU 2 +
6 DJIEMEHTHI TEPMOTNHAMUKHU 4 +
7 DNeKTpOCTaTUKA 4 +
8 I1OCTOSIHHBIN TOK, SJIEKTPUYECKUE LIEIH U MAaTEPUAJIBL. 4 +
9 [TocTosiHHOE MarHUTHOE T0JIe 4 +
10 DNeKTpOMarHuTHbIEC KOJICOAHUs M BOJIHBI. 4 +
11 I'eomeTprueckasi ¥ BOJHOBAs ONTHKA 4 +
12 KBanToBas ontuka 2 +
13 DneMeHThl KBaHTOBOM MEXaHUKU U aTOMHOUN (PU3HKH 2 +
14 ATOMHOE SIAPO ¥ DJICMEHTAPHBIE YaCTUIIBI 2 +
Hroro 48 | 20%
3aounasi popma oOyueHust
=
: | Eg
= QO m
Ne . 88| 8¢
HaumeHnoBaHue MpakTUYECKUX 3aHATUN 23| ES
n/m EF | 28
o S o
4 l% =
1 KunemaTuka 1 1uHaMyKa MaTepUaIbHOM TOUYKHU U TBEPJIOTO Tena. 3aKOHbI 2 +
' coxpaHeHus. MexaHn4yeckue KoueOaHusi ¥ BOJTHBIL.
5 DnekTpocTaThka. [[OCTOSTHHBIN TOK, YIEKTPUYECKHUE IIETTH U MaTePUAITHI. 5 +
' [TocTosiHHOE MarHUTHOE T0JI€. DIEKTPOMArHUTHBIE KOJeOaH!UsI M BOJHBIL.
Ontuka. KBanTtoBas pusuka. ®u3uka aToma. 31eMEHTHI (PU3UKHU TBEPIOTO +
3. tena. SnepHas ¢puszuka. Guzndeckas KapTUHA MUpa 2
HTtoro 6 20%
4.5. Buabl 1 coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommxcst
4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yJaIOINXCs
KonuuecTBo 4acoB
Bunbl camocToATenbHOM paboTh 00yUYaIONINXCS
p v Ounas popma 3aounas popma
o0yJeHus o0yJeHus
[ToaroTOBKA K MPAKTUYECKUM 3aHSATUSIM 44 32
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 48 44

71a00paTOPHBIX pabOT
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CamocTosTeTbHOE N3YUYCHHUE OTIACITBHBIX TEM U 25 186
BOIIPOCOB

[TonroroBka K MPOMEXYTOYHOM aTTECTallUU 9 20
Hroro 126 282

4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJarOIuXcs
Ounas hopma oOydeHHs
KonuuecTBo
" 4acoB
- HaumeHnoBaHue TeM U BOIIPOCOB Ounas 3aounas

/T bopma dopma

00y4eHus | oGydeHus

1. Kunemaruka. 3amaun OauTMCTUKY, HAaBEJACHUS Ha 11€7b, ONTUMHU3ALUU 8 18
JIBUKCHHSI, UX IPUMEHEHNE B arPOMHKCHEPHUH.

2. Juanamuka. PeakTuBHOe nBHXKeHHE. J[BmKeHHEe HEOCCHBIX TEIlL. 8 18
[Tonétel B KOCMOC. Y CTOMYMBOCTD IBUKEHUS. [ 'MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. Ilepemaya MONIHOCTM B MEXaHMYECKUX
cucremax. IIpobrmema OezonmopHoro nBmxeHus. IIpoGnema BeyHOTO 8 18
JIBUTATENIsl IEPBOTO poja.

4. Mexannueckue KoyiebaHusi U BOJHBI. PacuéT KOHKpPETHBIX COCTOSHHUN 8 18
U ompesiesieHue COOCTBEHHBIX YAaCTOT KOJIeOaTEIbHBIX CUCTEM

5. DneMeHTBl MOJIEKYJISIPHON M cTaTUcTU4YecKor (usuku. OcobeHHOCTH
KHUIKOTO cocTosiHUs. [loBepXHOCTHOE HaTSKEHUE, CMaYUBaHUEC, 14 18
Kanuuisapel. [louBeHHast Biara v oJIMiB paCTEHUM.

6. OneMeHTHl  TepMOAMHAMMKHM. TemyoBas  »HepreTMka U €€ 10 18
sKoJIorHueckuii acnekT. Ternmon3osus, MeToAbl SKOHOMUU TeIlIa.

7. OnexrpoctaThka. CTaTH4ecKoe 3JEKTPUYECTBO. OJEKTpU3alus Tell. 10 18
JIBU>KeHHE 3apsKEHHBIX YaCTHIl B AJIEKTPUUYECKUX MONISAX. AHAJIOTUU
MEXKTY DJIEKTPOCTATUICCKUM M IPABUTALMOHHBIM TOJISIMHU.

8. [TocTostHHBIM ~ TOK,  JJEKTpUYECKWE  IMeNd W MaTepHaIbl. 10 18
DNEeKTPUYECKU TOK B KHUAKOCTAX M razax. KopoHHBIN pa3ps.
DneKTpOUITBTPHIL.

0. [TocTostnHOe MarHuTHOEe moje. [locTosiHHbIe MarHUThl. MarHuTHOE 10 18
nosie 3emiu. J[BHKeHUE 3apsKEHHBIX YacTHI] B MarHUTHBIX TOJISX.
Macc-cnekTpoMeTpusl.

10. | DnexTpoMarHuTHBIe KoJeOaHUS W BOJHBL. M300pereHue paauo. 8 20
[lepenaua curnanoB. PaguocBsa3s W paguonokanus. MUKpPOBOJIHOBas
TEXHHKA.

11. | 'eomerpuueckas u BoJHOBasg omnTHKa. OnTHYecKHe H300paKeHUSI. 8 18
Mexanu3m 3peHusi, nedekTbl 3peHus. ONTUYecKue SBICHHUS B
aTMocdepe.

12. | KBanToBas ¢u3uka. DIeMEHThl KBAHTOBOH ONTUKHU. JIFOMHUHECIICHIIUS. 8 22
BoiHykaeHHOEe U3TyYyeHHE M ONTHYECKHE KBAHTOBBIE T'€HEPATOPHI.
®otonsl. OnbiT bére, 3 ekt Komnrona.

13. | ®usmka aromMa © dJIEMEHTHl (U3UKH TBEPAOTO Teja. DJIEMEHTHI 8 20
KBaHTOBOI MexaHWKH. [locTaHOBKa 3a7a4 O JBYKEHUU MHUKPOYACTHIL.

Omneparopsl pusndyeckux BeanurH. KBaHTOBbIE COCTOSHUSI.
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14. | Snepnas ¢wusuka. ATOMHOE SIPO W DIIEMEHTAPHBIE YaCTHUIIHI. 4 20
HNonuzupyroniye u3aydyeHusl U OLEHKA UX AECWCTBUSA HA MaTepUasbl U
KUBBIE  OpraHm3mbl.  MeTonpl  U3MEPEHHMsT  MHTCHCHBHOCTH
MOHM3UPYIOUIHMX H3MyueHui. EcTrecTBeHHBIN panuaiioHHbIH QOH.

15. | CoBpemennas ¢uszndeckas kKapTuHa Mupa. Ponb Gpusuku B pa3Butun 4 20
TCXHUKHU U arpOIpOMBIIIJICHHOI'O IIPOMU3BOJACTBA.

Hroro 126 282

5. YueOHO-MeTOAMYECKOE 00eciedeHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCS
0 JUCIHUIIINHE

Y4eOHo-MeTonuuecKue pa3padoTku umeroTcst B Hayunoit  6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. MonekynsipHast ¢u3uKa U TePMOAMHAMUKA [DIIEKTPOHHBINA pecypc] : yued. mocolue amis
CaMOCTOATENIbHON pabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl 0oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcruryaranus TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIMH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpPEAcTBa] /
IOxnO-Ypanbckuii 'AY, UnactutyTt arpounskenepun ; coct. E. M. Bacapeiruna. - Yensionack: FOxHo-
VYpansckuit ['AY, 2019. - 47 c. : tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKre OCHOBBI KJIACCUYECKON MEXaHUKHU [ DNEeKTPOHHBIN pecypc] : y4uel. mocodue ams
CaMOCTOATENIbHOW pabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl 0oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaranus TpaHCHOPTHO-TEXHOJOTMYECKMX MAIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEAcTBa] /
IOxnO-Ypanbckuii 'AY, UnactutyTt arpounskenepun ; coct. E. M. Bacapeiruna. - Yensionack: FOxHO-
VYpaneckuit 'AY, 2019. - 99 c. : wn, tabn. - bubmmorp.: c¢. 99 (5 HasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrtpoctaruka. IlocTosHHBIA TOK [DNEKTpOHHBIA pecypc]: yued. mocolue Is
CaMOCTOATENIbHONW PabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxenepuu; coct. E. M. bacapeiruna - Yensabunck: FOxuo-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 mokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIM pecypc]: yueo.
nmocoOue I CaMOCTOSATENIbHOW paOOThI CTYAEHTOB O4YHOW M 3a04. (opmbl oOydenus / HOxHO-
VYpansckuit ['AY, Huctutyr arpounxkenepuu; coct. E. M. bacapeiruna - Yensbunck: HOxHo-
Ypanbckuii I'AY, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH OLIEHOYHBIX CPEICTB VISl NPOBeIeHUs
NMPOMEKYTOUYHOM aTTeCTANNH 00y4AIOIINXCH MO IUCHUIIIHHE

Jlnist ycTaHOBIIGHHMSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywatommxcst TpedoBanusim OI'OC
BO pa3paboTtan (oHI OLIEHOUYHBIX CPEICTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
MPOMEKXYTOUHOM aTTecTaluu OoOydaromuxcss Mo JucuuiuinHe. @OHJ OLEHOYHBIX  CPENICTB
npencrasicH B [Ipunoxenun.
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OcHOBHas U JOTIOJHUTEIbHAS yaeOHas TuTeparypa umeercs B Hayanoit O6uOimoreke

7. OCHOBHAsI M JONOJTHUTEJbHAsI y4eOHasi IUTePaTypa, He00X0AMMAas 1JIsl OCBOCHHS

AUCHUIIIIMHBI

ANEKTPOHHOU HH(POpMaIMOHHO-00pazoBarensHOi cpene @I'EOY BO H0xHo-Ypanbckuit [AY.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

OcHoBHasi JiuTEepaTypa

I'pabosckuii, P. U. Kypc ¢usuku: yuebnoe nocodue aist ByzoB / P. W. ['paboBckuit. — 13-¢
u3a., crep. — Cankr-IlerepOypr Jlans, 2022. — 608 ¢. — ISBN 978-5-8114-9073-8.—
Tekct: osnexkrpoHHslii// JlaHp : 3JeKTpOHHO-OMONMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/184052.
Wsanos, U. B. CoopHuK 3ama4 1o Kypcy OCHOBBI (pu3uku u 6nopusnky : yuedHoe nocodue / M. B.
UBaHOB. — 2-¢ u3n., ucnp. — Cankrt-IlerepOypr : Jlanp, 2021. — 128 ¢. — ISBN 978-5-8114-
1349-2. — Tekcr: oamekTpoHHbIN// JlaHb: 37eKTpOHHO-OMONMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/168419.
[etepOypr: Jlanb, 2022. — 672 c. — ISBN 978-5-8114-1240-2.— TekcT: 31IeKTpOHHBIH//
Jlausb : anmexkTpoHHO-O0nOMHoTeunas cucrema. — URL: https://e.lanbook.com/book/210782.
Bacapeiruna, E. M. 3akoHbl mocTossHHOTO TOKa : yyeOHoe nocobue / E. M. bacapsiruna, 1O.
A. Huxumun ; FOxuHo-Ypanbckuii ['AY, MHcTuTyT arpounkeHepun. — YensOMHCK :
IOxno-Ypanbckut T'AY, 2022. — 116 c¢. : wma, T1abn. — Pexum gocryma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - Tekct : 31€KTPOHHBIIA.

JlonoHUTeILHAS JTUTEpaTypa
WBanos, 1. B. OcHoBbl Qu3nku u Onodusmuku : yueOnoe nocodue / 1. B. MIBanos. — 2-¢
u3., uctp., gon. — Cankrt-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-
8. — Tekcr : anexTpoHHbIH / Jlanb : 31MeKTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/210917.
Wponos, U. E. 3agaun mo obmieit ¢pusuke : yaedHoe mocodue mis By3oB / U. E. Upomos. —
18-e uzn., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 ¢. — ISBN 978-5-8114-6779-
2. — Texkcr : snextponHsblii / Jlap : s1ekTpoHHO-OMOIMOTeuHast cuctema. — URL:
https://e.lanbook.com/book/152437.
I'pabosckuit P.M. COopHuk 3amad o ¢usuke: yueobnoe nocodue / P. U. I'pabosckuii. — 4-
e u3a., crep. — Cankr-IlerepOypr: Jlans, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
Texkcrt: AIIEKTPOHHBIN// Jlans: 3IIEKTPOHHO-ONOIMOTEeUHAs CUCTEMA. —
URL:https://e.lanbook.com/book/210959

8. Pecypchl HH(pOpMAIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn « UHTEepHeT)», He00X0AUMBbIe
JJIS1 OCBOCHMS IU CHUTLTHHBI

1. Equnoe okHO J0CTyIa K y4eOHO-MeTOANYEeCKUM pa3padboTkam https://roypray.pd

2. OBC «Jlanb» http://e.lanbook.com/

3. VuuBepcurerckas oudamorexka ONLINE http://biblioclub.ru

4. ®uszuka. MexaHuka: BUPTYaJIbHBIH aHANOT J1abopaTopHOro 000pynoBaHMSA: OOydaromun

pecype JUIsi caMOCTOATENIbHOW pabOThl CTYASCHTOB OYHOM W 3a04HOM (popmbl oOyueHwus. - TekcrT:
ANIEKTPOHHBIN. - Anpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeToaundyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

VY4ebHOo-MeToInuecKkre pa3paboTku uMmetorcst B Hayunoit  Oubnmmorexe U AIIEKTPOHHOMN

nHpopManmonHo-o6pazoBatenbHOM cpeae ®I'BOY BO 0xHOo-Ypansckuii [AY:

1. MonekynsipHas ¢u3uKa U TepMOJMHAMUKA [DIEKTPOHHBIM pecypc]: y4ueO. mocobue amis

CaMOCTOATENIbHON pabOThI CTY/IEHTOB OYHOW M 3a04HON (hopmbl 0oOyueHus [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u 3nekrporexHuka, 19.03.02 IlpoaykTel nuranus us3
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pacturenpHOro cwipbsi, 23.03.03 Okcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KoMIUTekcoB, cnenuanbHocTr 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
HOxHo-Ypansckuit 'AY, UuctutyT arpounxenepun; coct. E. M. bacapeiruna. - Uensounck: FOxHo-
VYpaneckuii 'AY, 2019. - 47 c.: tabn. - bubmworp.: c. 47 (5 Ha3B.). Pexum pgocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKue OCHOBBI KJIACCHUYECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue s
CaMOCTOSITENIbHOU Pa0OTHI CTYJICHTOB OYHOH M 3a04HOM (popmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnektposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Okcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KoMIUIekcoB, crenuanpbHocTr 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
HOxHo-Ypanbckuit 'AY, UuctutyT arpounxenepun; coct. E. M. Bacapeiruna. - Uensounck: FOxHo-
VYpaneckuii 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHas3s.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnektpocratuka. IlocTosHHBIE TOK [DNEKTpOHHBIH pecypc]: ydeO. mocobue s
CaMOCTOSITENIbHOW PabOThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxenepuu; coct. E. M. bacapeiruna - Yensounck: HOxuo-Ypansckuii 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJIEKTpOMAarHUTHBIC SIBJICHUS W KBAaHTOBBIC A(PQPeKThl [DIEKTPOHHBIA pecypc]: yueo.
nocobue Uil caMOCTOATENbHON pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
VYpaneckuii I'AY, HUuctutyr arpommxenepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuii Ay, 2018 - 49 C. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuuectBo. Marnetusm. OnTuka M KBaHTOBasg (U3MKa [DIEKTPOHHBIN pecypc]:
a0OpaTOPHBIA TMPAKTHKYM JJIS CTYJIEHTOB OYHOM M 3a04HOM (OpMBI OOy4YeHHUs [HampaBIICHHUMA
35.03.06 Arpounenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MHUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrryaranus TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlIuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpPEacTBa] /
IOxnO-Ypanbckuii 'AY, UacTutyT arpounskenepun; coct.: E. M. bacapeiruna, 0. A. Hukummus. - 2-
e u31., ucnp. u gon. - Yensounck: Oxno-Ypansckuii 'AY, 2019. - 182 c.: wi., Tabn. - bubnuorp.: c.
182 (5 na3B.). Pexxum moctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nveckre OCHOBBI MeXaHUKH. MosekynsapHast GU3MKa U TEPMOJUHAMUKA [ DIEKTPOHHBIH
pecypc]: 7abopaTOpHBIA MPAKTUKYM JUIsl CTYJICHTOB OYHOWM U 3a04HOM (OpMBI O0ydeHUS
[nanpaBnenuid 35.03.06 Arpounxkenepust, 13.03.02 DnexTposHepreTrka u snekTporexHuka, 19.03.02
[IpogykThl TWTaHUS W3  PacTUTENbHOrO  Chipbs, 23.03.03 DOkcrutyaranusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, creuuanbHoctd 23.05.01 HaszemHble TpaHCHOpTHO-
TexHonoruueckue cpencral / MOxHo-Ypansckuii ['AY, UHCTHTYT arpomnxeHepuu; cocT.. E. M.
bacapeiruna, 10. A. Hukummus. - 2-e u3a., ucnp. u jpoi. - Yenaounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c¢.: wun, T1abn. - C npwr - bubmmorp.: c¢. 133 (5 Ha3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeneneHne yCKOPEHHS CHIIBI TSKECTH C IOMOIIBIO
MaTeMaTHYECKOT0 MasTHHKA: METOIMYECKHE YKa3aHUs Ui CaMOCTOATENbHOM pabOThl CTYICHTOB
OYHOM ® 3aouyHoi ¢opm oOydenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 ITpoaykTbl NMUTaHUS W3 PACTUTENBHOIO CHIPHS,
23.03.03 DOkcrmutyaTanusi TPaHCHOPTHO-TEXHOJOTUYECKHMX MAIIUH M KOMIUIEKCOB, CIEIHATbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHUECKHe cpencTBa] / coctaButenu: E. M. bacapeiruna, O.
A. Huxummn; FOxHo-Ypansckuit 'AY, UacTUTYT arpomxeHepun. - Yensounck: KOxxHO-Y panbckuit
'AY, 2021. - 10 c.: un., Tabn. - bubmumorp.: c. 10 (8 Ha3B.). - TeKcT: INEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGoparopuass pabora Ne2. HccnemoBaHue paBHOYCKOPEHHOTO IBMIKEHHS Ha MallldHE
ATByJa: METOIMYECKHE YKa3aHUS U1 CAMOCTOSITENIbHONW PabOThl CTYACHTOB OUYHOM M 3a0YHON (GopM
oOyuenus [Hanpasnenuit 35.03.06 Arpourkenepus, 13.03.02 DnexkTpodHepreTUKa U JEKTPOTEXHHKA,
19.03.02 IlponykTel NmHUTaHUA W3 PACTUTENBHOro cbipbs, 23.03.03 Oxcruryatanust TpaHCIOPTHO-
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TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, creuuanbHoctd 23.05.01 HaszemHble TpaHcmopTHO-
TexHonoru4eckue cpencra) / cocraBurenu: E. M. bacapeiruna, 0. A. Hukumms ; FOxHO-Y pansckuii
I'AY, Unctutyt arpomwxkenepur. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10 c.: wi., Tadm. -
bubmuorp.: c. 10 (8 Ha3B.). - TeKCT : AMEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JIabopatopHas padora Ne3. OmpeneneHrne MOMEHTa MHEPIMU Tella METOJOM KPYTHIIbHBIX
KOJICOaHUH : METOJMYECKHE YKa3aHUs JUJIi CaMOCTOATEIbHONW pabOThl CTYJACHTOB OYHOW M 3a0YHOMN
¢dopm oOydyenus [HampaBnenuii 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepreTuka u
anekTporexHuka, 19.03.02 IlpoaykTel mUTaHWS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaramnus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, cnenuanbHocT 23.05.01 HazemHble
TPaHCIIOPTHO-TEXHOJOTHYecKue cpencta] / cocraBurenu: E. M. bacapeiruna, HO. A. HuxkumwuH ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxkenepuu. - Yensounck: FOxno-Ypansckuit [AY, 2021. - 9
C.: WI., Ta0J1. - bubnmorp.: ¢. 9 (8 Ha3B.). - TeKCT : 2MIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabGora Ned. I3ydeHue TrapMOHHUYECKOTO KOJIEOAHUS C TOMOIIBIO
MPYXKUHHOTO MasTHUKA: METOJUYECKHUE YKA3aHUS IS CAMOCTOSTEIbHON pabOThI CTYyJIEHTOB OYHOU U
3a0uHOi (hopm 00yueHus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IIpoxykTel mUTaHMUS U3 PACTUTENLHOrO ChIpbs, 23.03.03 Oxcruyaranus
TPAHCHOPTHO-TEXHOJOTHUYECKUX MAallMH W KOMIUIEKCOB, crennanbHoctd 23.05.01 HazemHble
TpPaHCIOPTHO-TEXHOJNOTHYeckue cpenactsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumun ;
IOxnO-Ypanbckuit 'AY, UacturyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. -
10 c.: un., Tabu. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: PMEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlabGoparopHas pabGora Ne5. HccrnemoBanue 3aTyxaromux KoJIeOaHWN: METOJUYECKUE
yYKa3aHUs I CaMOCTOSATEILHON pabOTHI CTY/ICHTOB OYHOM W 3a04HON (popM 00yueHUs [HampaBIICHHUHA
35.03.06 Arpounkenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEacTBa] /
cocraputen: E. M. bacapeiruna, 1. A. Huxumumnb; HOxuHo-Ypanbckuit ['AY, HWHCTHTYT
arpomxenepuu. - Yensounck: FOxuno-Ypansckuit [AY, 2021. - 10 c.: ni., Tabxa. - bubmumorp.: ¢. 10 (8
Ha3B.). - TekcT: AeKTpOoHHBINA. - Afpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGopatopnast pabora Ne6. OmpeneneHue MOMEHTa HWHEpLUUM MasTHUKAa MakcBesa:
METOJIMYECKUE yKa3aHUs ISl CAMOCTOATEIbHOM pabOThl CTYIGHTOB OUHOM U 3a04HOM (opM 00ydeHHUS
[nanpaBnenuid 35.03.06 Arpounxenepust, 13.03.02 DnexTposHepreTrka u sekTporexHuka, 19.03.02
[IpogykTel TWUTaHUS W3  pacTUTENbHOrO  Chipbs, 23.03.03 DOkcrmiyaranusi TPaHCIOPTHO-
TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, creuuanbHoctd 23.05.01 HaszemHble TpaHCcmoOpTHO-
TexHonoruveckue cpeactral / cocraBurenu: E. M. bacapeiruna, 0. A. Hukumn; FOxHO-Y panbsckuii
I'AY, Uncturyr arpomxenepun. - Yenaounck: FOxno-Ypansckuit 'AY, 2021. - 9 c.: un., tadn. -
bubmuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2IEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnas pabGora Ne7. OmpeneneHue CKOpPOCTH MYyJIH C IOMOIIBIO KPYTHUIHHO-
0AJUTMCTUYECKOTO MasATHHKA: METOJMYECKHE YKa3aHWs Ui CaMOCTOSITENbHOM pabOThl CTYAEHTOB
OYyHOH ¥ 3a04HOM Qopm oOyuenuss [HanpaBiuenuid 35.03.06 Arpoumnxenepus, 13.03.02
DJIEKTpOdHEPreTuka M 3ekTpoTexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dkcrnyaranuusi TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, CIEHHAIbHOCTU
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE cpeacTBa] / cocraputenu: E. M. bacapeiruna, 1O.
A. Huxummn; FOxuo-Ypansckuit [AY, UactutyT arpomxkenepun. - Yensaounck: FOxno-Ypanbckuii
I'AY, 2021. - 10 c.: u., Tabma. - bubmmorp.: ¢. 9-10 (8 Ha3B.). - TeKCT: 2IEKTPOHHBIN. - AJIpEC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopaTtopHas pabora Ne8. M3ydeHue ynmpyroro u HEYyHmpyroro yjaapa: METOIUYECKHE
YKa3aHUs Il CAMOCTOSTENIbHOM pabOThl CTYACHTOB OYHON M 3a04HON (opM 0OydeHus [HarnpaBiieHUH
35.03.06 Arpounxenepusi, 13.03.02 DnekTposHeprerrika M 3iekTporexHuka, 19.03.02 IIpoaykTel
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MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIeKCcoB, cnenuanpbHocTr 23.05.01 HaszemHbIE TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummb; IOxHo-Ypansckuit ['AY, HWHcerutyT
arpomxeHepud. - Yemsiounck: KOxno-Ypansckuii 'AY, 2021. - 14 c.: un., Taba. - bubauorp.: c. 13-14
(8 Ha3B.). - TekcT: anexkTpoHHBIN. - Anpec B cetu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpemennbie nHPOPMALMOHHBIE TEXHOJIOTHH, HCIIOJIb3yeMble IPU OCYLIeCTBICHUH
o0pa3oBaTeIbHOIO Mpolecca 1o JMCHUILINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMH MPEJOCTAaBIIACTCS JOCTYIl K 0a3aM JaHHBIX:
- Texakcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- «CenbXx03TeXHUKa» (aBTOMAaTU3MPOBaHHAs CIIPABOYHAsl CUCTEMA).
- My TestX10.2.
IlepedyeHb JMIEH3HOHHOTO IPOrPAMMHOIO O0ecnevYeHust
My TestX10.2.
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE

11. MaTtepuajibHO-TeXHUYecKas 6a3a, HeoOXoAUMAs AJIsl OCYIIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca no TUCHUILINHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpaMMmoii,
OCHAILlEHHBbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CPeCTBAMM 00y4eHH sl

1. Yyebnas aymutopust Ne205, ocHarieHHas 000py10BaHUEM U TEXHUYECKUMH CPEJICTBAMH JIJIsI
BBITOJIHEHUS TAOOPAaTOPHBIX PabOT MO MEXaHUKE U MOJICKYJISPHON (hr3nke

2. Yuebnas ayautopust Ne209, ocHaieHHass 000py0BaHUEM U TEXHUYECKUMHU CPEACTBAMU JIJIs
BBITIOJTHEHUS JIA0OPATOPHBIX padOT MO ANEKTPOAMHAMUKE, BOJTHOBOM M KBAHTOBOH OITHKE.

3. YuebOnas aynuropust Ne 310, ocHamenHas:

- MYJIbTUMEIUNHBIM KOMILJIEKCOM (KOMIBIOTEP, BUJIEOITPOEKTOP);

- KOMITbIOTEPHOU TEXHUKOM.

4. YuebHnas aynutopus Ne 423, ocHallleHHas:

ITomemenus 1J1s1 cCAaMOCTOATEJIBLHOM PadoThI 00yYaIOIMXCS.

1. Homemenune Ne 303 nanst camMoOCTOATENBbHOW pabOTHI, OCHAIIEHHOE KOMIBIOTEPHOU
TEXHUKOM € MOJAKIIIOUEHUEM K ceTH «HTepHeT»

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHUsI

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIbHBI KOMITBIOTEP B KOMIUIEKTE: cucremnsiit 610k Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, monutop 19" LCD, knaBuarypa, mbims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anexkrpornpusogoM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY 1JIA DKPAHA C DJIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK YHHUBEpCAJIbHBINY; YCTaHOBKA
nabopatopHas «MasatHuk MakcBemtay; YcraHoBka nabopatopHas «CoymapeHue mapoBy; Y CTAaHOBKA
nabopatopHas «MammHa ATByna»; YCTaHOBKA JUIS OINpPENEICHUS OTHOUICHUS  YAETbHBIX
TEIUTIOEMKOCTEH BO3/ayXa; YcTaHOBKa JjlaboparopHas «[ umpockomy; Harmsmubeie ydeOHBIE MOCOOUS;
Kommniexkt naGopartopun "DnekrpuuecTBO W MarHetusM"; MoHoxpomarop YM2; VYcraHoBka s
M3Y4YEHUs 3aKOHOB T€OMETPUYECKON ONTHUKH; YCTaHOBKA JUISl U3yueHUs: AUpaKkiuu; Y CTaHOBKA JUIS

22


http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

W3Y4YCHHUsS] WHTEp(EpEeHIIMU CBeTa; YCTAaHOBKA JUIS W3YYCHHUS TOJSPU3AIMU CBETa; YCTAaHOBKA JUIS
U3y4deHUsi aOCONIOTHO YEPHOTO Tesia; YCTAaHOBKAa JUIS HCCICIOBAaHHS XapaKTEPHCTHK BaKyyMHOI'O
¢dboTorneMeHTa.
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IIPH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHOU aTTECTAllUU
oOydJaronmxcs
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COAEPXKXAHHUE

KomMrieTeH1ium u ux HHIUKATOPHI, GOpMHUpyEeMbIe B TIPOIECCE OCBOCHHUSI TUCITUTUTMHBI
[loka3aTenu, KpuUTepUM M  IIKAIA  OLECHHWBAHUS  WHIUKATOPOB  JOCTHUIKEHUS
c(hOpPMHUPOBAHHOCTH KOMITETEHITUI

Tunosble KOHTPOJbHBIE 3afaHus U (WJIM) MHBIE MaTepHalibl, HEOOXOAUMBIE ISl OLICHKU
3HaHWMA, YMEHUWH, HaBBIKOB M (WJIM) OMbITAa MACSITENBHOCTH, XapaKTePU3YIOUINX
c(hOpMHPOBAHHOCTH KOMIIETEHIIUH B IIPOLIECCE OCBOCHUS TUCIUTINHBI

Meroanueckue MaTepualbl, ONPEAEIISIOIUe IPOLELYpPhl OLICHUBAaHUS 3HAHU!, YMEHUH,
HaBBIKOB M (WJIM) OTIBITA ACSITEIIBHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTH
KOMIIETCHIU I
4.1. OneHoYyHBIE CPENCTBA AJIs MPOBEACHUS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH B
IIpoLIecCe MPAKTUYECKOM MOATOTOBKU
4.1.1. Omnpoc Ha MPaKTUYECKOM 3aHSATHUU

4.1.2. OnenuBanue OTYETA MO JabOpaTOPHOI padoTe
4.1.3. TecrupoBaHnue

4.2. [Tpoueaypsl U OLIEHOYHBIC CPEICTBA JUIS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer

4.2.2. Dx3ameH

25

26
26

27

28

28

28
26
28
33

33
35



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

OIIK-1 CnocoGeH pemaTh THIOBBIE 3a/laud MPO(HECCHOHAIBHONW NESTENTbHOCTH Ha OCHOBE 3HAHUUN
OCHOBHBIX 3aKOHOB MAaTE€MaTHMYECKMX M €CTECTBEHHBIX HAyK C INPUMEHEHUEM MH(OPMaIOHHO-
KOMMYHMKAI[MOHHBIX TEXHOJIOTHH

HanmenoBan#e O1eHOYHBIX
Dopmupyemsie 3VH CpEACTB
Kon u nammeHoBanue =
MHJIKaTopa = £ «
JOCTHKEHNS § = &5
KOMIICTCHIIMN 3HaHUS YMEHUS HaBbIKA 2 g ;‘ §
& E :
< 8_ <
=
NI-1 onk-1. OO6yuaronuiicst OO6yuarontuiics OO6yuarontuiics 1. Ompoc Ha 1. Dx3ameH;
Hcnons3yer JTOJDKEH 3HATH: JOJDKEH YMETh: JOJDKEH BIIAJCTH! MIPaKTH- 2. 3ager
OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI HCTIONB30BaTh HaBBIKAMU: YECKOM
€CTeCTBEHHOHAYYHBIX | €CTECTBEHHO- OCHOBHBIE 3aKOHBI HCTIOJTb30BaHUS 3aHATHH;
JTUCTIATUTAH JIIS HAYYIHBIX €CTECTBEHHO- 3HAaHUI OCHOBHBIX 2. Otuer 1o
peueHust JICLUITITHH Hay4YHBIX 3aKOHOB naboparop-
CTaH/ApTHHIX 3a/1a4 B | (husukm) s JHUCIUILIHH €CTECTBEHHO- HOH pabore;
COOTBETCTBUH C pereHus (puzukm) ans Hay4HBIX 3.Tectupo-
HaINpaBIEHHOCTHIO CTaH/JAPTHBIX 33/1a4 | PelLICHHs JUCIUIIIHH BaHHE
npodeccroHaIbHOM B COOTBETCTBUU C CTaH/apTHBIX 3a1a4 | (pusukm) s
JIeSITeIbHOCTH HaMpaBIEHHOCTBIO | B COOTBETCTBHUHU C peleHus
po¢eCCHOHANBHON | HANPABICHHOCTBIO | CTAHAAPTHBIX 337144
JIESITeTFHOCTH po¢eCCHOHATBHON | B COOTBETCTBUH C
- (b1.0.10-3.1) JIeATSIIBHOCTH HaIPaBJICHHOCTHIO
-(b1.0.10-Y.1) npogeccuoHaIbHOM
JESTETHHOCTH -
(b1.0.10-H.1)

2. [Toka3aTenn, KPpUTEPUM U IIKAJIA OLCHUBAHUS UHAMKATOPOB JOCTHKEHUS KOMIIETEHIUM

N-1 onk-1. Ucions3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTIINH JJIS PEIICHUS
CTaHJIAPTHBIX 33/1a4 B COOTBETCTBHH C HANIPABICHHOCTHIO MPOPECCHOHANTBHON IEITEIbHOCTH

Dopmupyembie Kputepuu u mkana oieHUBaHUsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE
3YH
Henocrarounerit JlocTaTo4YHBII Cpennuii ypoBeHb Bricokuii ypoBeHb
YpOBEHb YPOBEHb
b1.0.10-3.1 OOyuaromuiicst He OO0yuaromuiics ci1abo OOyyaronuiicst ¢ OOyyaronuiicst ¢

3HACT OCHOBHBIC
3aKOHBI
€CTEeCTBEHHOHAYUYHBIX
JTUCTTUTUTAH ((PU3UKH)
VTSl peILICHUsT
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBHH C
HATPABJICHHOCTHIO
npoeCCHOHATBHOMN
JIESITeIbHOCTH

3HAaCT OCHOBHBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX
JUCIUTUTHH ((U3NKH)
JUISL peIIeHUsT
CTaHAaPTHBIX 33/1a4 B
COOTBETCTBHH C
HAMpPaBICHHOCTHIO
npoheCCHOHATBHOMN
JIEATEILHOCTH

HE3HAYHUTEIIbHBIMU
omudKaMu 1
OTJICTbHBIMHU

nmpoOeaMu 3HaeT

OCHOBHBIE 3aKOHBI

€CTEeCTBEHHOHAYYHBIX
TUCTATUTAH ((PH3HKI)
JUTSL PELICHHUS
CTaHJAPTHBIX 33]1a4 B
COOTBETCTBHUH C

HATPABJICHHOCTHIO

npoeCCHOHATBHOMN
JICSITEIBHOCTH

TpeOyeMoii CTeTICHbIO
MOJIHOTBI ¥ TOYHOCTH
3HAET OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYUYHBIX
TUCTHATUTAH ((PHU3HKI)
JUTSL pEeIICHUsT
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBHH C
HAMpaBJIeHHOCTHIO
npoeCCHOHATBHOMN
JIeATEILHOCTH
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b1.0.10-VY.1 OO6yuarontuiics He | OOyuaromuiicss cmabo | OOywaronuiicst ymeer | OOydaromuicss — ymeeT
yMeeT HCIMOIb30BaTh | YMEET  HCIOJb30BaTh UCIIOJIb30BaTh HCIIOJIb30BaTh
OCHOBHbIE  3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
mucruiuiie (Gu3wkn) | gucnumive  (Gusukn) | aucnuIuiMH (QU3UKKM) | JUCTHMIUINH — ((U3UKH)
JUTst peuieHus | st petieHust JUTSL pEeIIeHUsT ULt peteHust
CTaH/JAPTHBIX 3a/1a4 B | CTAHOAPTHBIX 3aJad B | CTAaHJAPTHHIX 3a/la4 B | CTAHJAPTHBIX 3a1ad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBUH c
HarpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO
npodeccroHabHOM npodeccHoHaNbHON npodeccHoHaNbLHON npodeccrHoHaNbHON
JACATCIIBHOCTHU JACATCIbHOCTHU JACATCIBbHOCTHU JACATCIbHOCTHU
b1.0.10-H.1 OO6yyarommuiics He OOyuaromuiics ciado OO0yyaroniuiics ¢ OO6yuaronuiicst
BJIaJIeeT HaBbIKAMU BJIaJIeeT HaBbIKAMU HEOOJBLIMMHU cBOOOIHO BiajieeT
UCIIOJIb30BaHHUs MCIIOIb30BaHHSI 3HAHU I 3aTpy HEHUSIMU HaBbIKAMHU
3HAHHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAMU MCIIONIb30BaHHSI 3HAHUH
3aKOHOB €CTECTBEHHOHAYUYHBIX | WCIIOJb30BaHMsS 3HAHHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | TUCHUILIHH ((PU3uKm) OCHOBHBIX 3aKOHOB €CTEeCTBEHHOHAYUYHBIX
JUCIHUILTAH ((DU3UKH) JUTSL pEIICHUS €CTECTBEHHOHAYYHBIX JUCTUILIHH ((PU3UKH)
JUTS PELICHHUS CTaHAAPTHBIX 33/1a4 B JTUCTUTLTHH ((PU3UKH) JUTSL pEICHUS
CTaHAapTHBIX 33/1a4 B COOTBETCTBHH C JUTS PEIICHHUS CTaHIapPTHBIX 33734 B
COOTBETCTBUU C HapaBJICHHOCTBIO CTaHJapTHBIX 3ada4 B COOTBETCTBUU C
HAaIpaBJIeHHOCTHIO npodeccroHaNIbHON COOTBETCTBHH C HAaIpaBJIeHHOCTHIO
npodeccHoHaNBLHON JIeSITEIIbHOCTH HAaIpaBJIeHHOCTHIO npodeccHoHaNbLHON
JeSTeIbHOCTH npodeccHoHANTbLHON JIeSITEIbHOCTH
JIeSITEIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEO0OXOAUMBIE 115l OLEHKH
3HAHMA, YMEHHUI, HABBIKOB H (MJIH) ONBITA AeATeIbHOCTH, XapPAKTEePU3YOIIMNX
copMUpPOBAHHOCTH KOMIIETEHIIHI B NpoIecce OCBOCHU S JUCIUIIIMHBI

TumnoBsle KOHTPOJIBHBIC 33/1aHUSI U MaTEpUaIbl, HEOOXOIUMBIE IS OLEHKH 3HAHUH, yMEHUH U
HaBBIKOB, COZiepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.

1. MonekynsipHas ¢u3uKa U TepMOJMHAMUKA [DIEKTPOHHBIM pecypc]: y4ued. mocobue ams
CaMOCTOATENIbHOW pabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl 0OyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEacTBa] /
IOxHO-Ypanbckuit 'AY, UactutyT arpounskenepun; coct. E. M. Bacapeiruna. - Yensounck: KOxxHO-
VYpansckuii 'AY, 2019. - 47 c.: Tabx. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum gocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKre OCHOBHI KIIACCHYECKON MEXaHUKH [DIeKTpOHHBIN pecypc]: yuel. mocodue st
CaMOCTOATENIbHONW PabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl 0oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlpoaykTel nuranus us3
pactutenbHOro  Cchipbs, 23.03.03 DOkcrutyaramus —TpaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEAcTBa] /
IOxnO-Ypanbckuit 'AY, UactutyT arpounskenepun; coct. E. M. Bacapeiruna. - Yensounck: KOxxHO-
VYpansckuit TAY, 2019. - 99 c.: wn., Tabn. - bubmuorp.: c. 99 (5 Has.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrtpoctaruka. IlocTosHHBIA TOK [DNEKTpOHHBIA pecypc]: yued. mocolue uIs
CaMOCTOATENIbHONW pabOThl CTYJIEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxenepuu; coct. E. M. bacapeiruna - Yensbunck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nmokansHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DJEeKTpOMarHUTHBIC SIBICHUS U KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIH pecypc]: yueO.
nmocoOue I CaMOCTOSATEIbHOW paOOThI CTYAEHTOB O4YHOW M 3a04. (opmbl oOydenus / HOxHO-
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VYpansckuit ['AY, Uuctutyr arpoumxkenepuu; coct. E. M. bacapeiruna - Yensbunck: IOxHo-
VYpanbckuii Ay, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sMm. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
71a00paTOPHBI MPAKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (QopMbl 0OydeHHs [HampaBlieHHUM
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepretrka M 3iekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUTeKcoB, crenuanpbHocTr 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
HOxHo-Ypanbckuit 'AY, Uncturyt arpounxenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-
€ 3., uchp. u aoin. - Yensounck: IOxHo-Ypansckuii [AY, 2019. - 182 c.: wi., Tabn. - bubauorp.: c.
182 (5 na3B.). Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJiekyisipHas GU3MKa U TEPMOJAMHAMHUKA [ DIEKTPOHHBIN
pecypc]: nmabopaTopHBI TPAKTUKYM Ui CTYACHTOB OYHOM M 3a0uHOW (HOpMBI OOyUeHHS
[manpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnexTposHepreTuka u 3mekTporexuuka, 19.03.02
IIponykTsl mNHMTaHHUA M3  PacTUTENBbHOrO  cbipbsd, 23.03.03 Oxcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, cnenuaibHoctd 23.05.01 Haszemusble TpaHcnopTHO-
texHonoruueckue cpencrsal / FOxuo-Ypansckuit 'AY, UHcTUTyT arpouwmkeHepuu; coct.: E. M.
bacapeiruna, FO. A. HukumuH. - 2-¢ u3n., ucnp. u jgom. - Yemsounck: FOxuo-Ypansckuit AV, 2019.
- 136 c.: wun, Tabn. - C mnpun. - bubmuorp.: c¢. 133 (5 mnHa3.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaeJasaoiue Npoueaypbl OlleHUBAHUS 3HAHWH, YMEHUIl,
HABBIKOB M (MJIM) ONBITA AeSATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmanHOM paszmene METOOUYECKHE MATE€pHalIbl, ONPEACISAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHU#, yMEHHWI, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHUS KOMIIETEHIMH IO
aucuuiuinHe «@u3nKa», IPUBEACHBI IPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIb3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCTIIEBAEMOCTH U MPOMEXKYTOUHOH aTTeCTallui 00yJaroIuxcsl.

4.1. OueHo4HbIe CpeaCcTBa IS IPOBEICHUs TEKYIIero KOHTPOJISA YCIeBaeMOCTH B
npoiuecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUH

OtBeT Ha MPAKTUYCCKOM 3aHATUHN UCIOJIB3YCTCA I OLCHKU Ka4CCTBA OCBOCHUSA O6y‘-IaIOH_[I/IMC$I
OCHOBHOM TpodeccroHaIbHON 00pa30BaTeIbHONW MPOTPaMMBI 10 OTACIBHBIM BOIMPOCAM W TEMaM
TUCHUIUIMHBL. Tembl W TMJaHbl 3aHATANR (CM. MeTOoApa3pabdoOTKH M. 3) 3apaHee COoOOMAITCs
oOyuatomumcsi. OTBET OLIEHMBACTCSI OLEHKON «OTIUYHOY», «XOPOIIO», «YIOBIETBOPUTEIHHO» WIIU
«HEYIOBJIETBOPUTEILHOY.

Ne OueHouHbIE CpEeACTBA Kon n naumenosanue
TumoBble KOHTpPOJIBHBIC 3aMaHusd W (WJIM) WHBIE MaTepHallbl, WHIUKaTOpa
HEOOXOUMBIC JUIS OLEHKH 3HAHWI, YMEHHIA, HABBIKOB U (WJIH) OTBITA KOMIICTCHITUH
JIeITCIIbHOCTH, XapaKTEPHUIYIOITUX c(hopMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCITUTUINHBI

1 | Auck pammycom 20cM  Bpamaercs COTJIACHO  YpPaBHEHHUIO N-1 onk-1.
(p=A+Bt+Ct2, rae A=3 pag; B = - Ict; C=0,1c?, ¢ - yroia rmoBopora Ucnonb3yer
panuyca nucka. Onpenenuts AJisi MOMEHTa BpemeHu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHEI
yria MeXIy BEKTOpaMH IOJHOTO W HOPMAJIBHOTO YCKOPEHHM, a | €CTECTBEHHOHAYYHBIX
TaK)Xe YUCJIO 00OPOTOB, CACTAHHBIX JUCKOM K TJAHHOMY MOMEHTY OT JUACITUILINH TS
Havana BpamieHusi. 300pa3uTh BEKTOPHl BCEX KHHEMATHUYECKHX pelieHus

28


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

BCJINYHH B YKaSaHHBIﬁ MOMCHT BPEMCHHA CTaHJApTHBIX 3a1a4 B

COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodeccrnoHanbHOM
JESATSIbHOCTH

Kputepun omenku orBera (Tabil.) TOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B HAayalle 3aHATHU.

Onenka o0OBsABISAETCS 00yJaromeMycsi HEIOCPEICTBEHHO MOCJE OTBETA.

HIxkana

Kpurepun oueHuBanus

Onenka 5
(oTIMYHO)

- 00yJaromuiics MoJHO YCBOMJI y4eOHBIH MaTepua;

- IPOSABIISICT HABBIKM aHAIM3a, 000OIEHHSI, KPUTHUECKOTO OCMBICIIEHUS
¥ BOCTIPUATHS MH(OpMAIMH, HABBIKM ONMHCAHUS OCHOBHBIX (PM3HUECKUX
3aKOHOB, SIBJIEHUW U MPOIIECCOB;

- Marepuanl M3JI0KEH TIPAMOTHO, B OINPEACICHHOW JIOTHUYECKON
IIOCJIEZIOBATEIIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHUS;

- IIOKa3aHO YMEHHUE WJUIIOCTPUPOBATH TEOPETUYECKUE IIOJOKCHUS
KOHKPETHBIMH NIPUMEPAMH, IPUMEHATH X B HOBOM CUTYyalllN;

- IPOIEMOHCTPUPOBAHO YMEHUE PEILATh 3a1a4uH;

- MOTYT OBITh JONYLIEHBl OJHA—JBE HETOYHOCTU IIPU OCBELICHUU
BTOPOCTEIICHHBIX BOIPOCOB.

Ouenka 4
(xoporo)

OTBET YAOBJIECTBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OICHKY «5», HO TIPH
3TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

- B YCBOCHHM Y4eOHOTO Marepuaja JONyIIeHbl HeOOIbIIHe MpoOebl,
HE MCKA3UBIIUE COICPKAHNE OTBETA;

- B PEUICHUH 33]1a4 JONYIIECHbl HE3HAYUTEIhHBIC HETOYHOCTH.

Ornenka 3
(Y1OBIETBOPUTEIBLHO)

- HEMOJTHO WJIM HETOCIEI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHala,
HO TMOKa3aHO oO0Ilee MOHMMaHUE BONpPOCa M MPOAEMOHCTPHUPOBAHBI
YMEHHsI, TOCTaTOYHbIC JJIs JAIBHEUIIIET0 YCBOCHHS MaTepraa,

- WMENHCh 3aTPyIHEHHs] WJIM JOMYIICHBl OIMOKU B ONpEACICHUU
MOHSATUH, WCIONBb30BaHUM TEPMHUHOJIIOTUH, OMHUCAHUU (PU3HUCCKUX
3aKOHOB, SIBJICHUH W MPOIECCOB, PEIICHUH 3a/1a4, UCIIPABICHHBIC ITOCIIEe
HECKOJIbKHX HABOISIIUX BOIIPOCOB;

- HEMOJHOE 3HaHHWE TEOPETUYECKOTO Marepualia; OOydJarouuidcs He
MOJKET MPUMEHUTH TEOPHUIO B HOBOU CHUTYaIIUU.

Onenka 2
(HeyIOBIETBOPHUTEIHHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

- oOHapyXeHO HE3HAaHWe WM HEMOHWMaHWe Oonbliell wim Hamboee
Ba)XKHOH YacTH y4eOHOTO MaTepuaa;

- JIOMYIIEHBbl OMMOKU B OMPENCIICHUU TMOHSATHH, MPU HCIOIB30BAHUU
TEPMUHOJIOTHH, B ONUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUH W
MPOLIECCOB, PEIIeHWH 3a7ad, KOTOphle HE HCIPABICHBI MOCIE
HECKOJIBKMX HABOJSIIMX BOIIPOCOB.

4.1.2. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOU Tpo(hecCHOHATBHOW 00pa30BaTENbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAWCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUAX K
naboparopaeiM pabotam (m. 3 POC). ConepkaHue OoTUeTa W KPUTEPUHM OLEHKH oTdera (Taldir.)

JOBOJIATCSI IO CBEJICHUSI 00YJAIONTUXCsl B HAYaJIe 3aHSATHH.

Ne OneHouHbIE CPEACTBA

TunoBble KOHTpOJIbHBIC 3a3JaHusi M (WIM) HWHBIE MaTepUalbl,

Kox u HaumenoBanue
WHJIUKaTOpa
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HEOOXOIUMBIC MJIsi OIEHKH 3HAHWM, YMEHWW, HaBBIKOB M (WJIN) KOMIIETEHIUH
OTBITa JIEATEIBHOCTH, XapaKTePU3YIOIIUX C(HOPMUPOBAHHOCTH
KOMITETCHITMI B TPOIIECCE OCBOCHUS AUCITUTIIIMHBI
1 1. Yro Ha3wpIBaeTCS CHIION TAKECTH? NJ-1 ork-1.
2. Yto nmogHUMAaeTCs O CUII0N BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3anumute GopmMyny Ul ONPEIEICHUS YCKOPEHUS CHITBI TSKECTH. OCHOBHBIE 3aKOHBI
4. Kak ompeznensercst yCKOpeHHEe CBOOOTHOTO TaJICHHUS C TTOMOIIIBIO €CTECTBECHHOHAYYHBIX
MaTEMaTHYECKOT0 MasiTHUKA? JUCILIUILIMH JIS
5. Urto Ha3pIBaeTCI MaTEeMaTHUCCKUM MasITHUKOM? peleHus
6. Kak ompegenuTs mepuon KoOJIEOAaHWA MAaTEeMATHYECKOTO | CTaHAAPTHBIX 3a/1a4 B
MasiTHUKa? COOTBETCTBUH C
HaIpaBJIECHHOCTHIO
npodeCcCuoOHATBHON
JIESITEILHOCTH

Otder oOlEHUBAETCS IO YCMOTPEHUIO MpernoAaBaTesi OLEHKON «OTIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYJIOBJIETBOPUTEIHLHO» WM OLEHKOW «3auT€HO», «HE 3auTeHOo». OleHKa
«3aUTE€HO» CTaBUTCS oOywarommmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSM,
YCTaHOBJICHHBIM ISl TOJIOKHUTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
Onenka oOBsABIsSETCS 00yJaroeMycsi HEIOCPEACTBEHHO TOCe CJaul OTYEeTa.

HIkana Kpurepun ouneHuBaHus

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHENH;

Ouerrka 5 - YMCHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJIGHHUsS TpU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

(oTmraro) - YMEHHE ONUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- c1ocOOHOCTB PEeIIaTh 33Aa4H.
- U3JI0KEHHE MaTepuasa JOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

Onenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUYECKUX 3HAHMN ISl ONHUCaHUA

(xopor1o) (U3MYECKUX 3aKOHOB, SIBICHUN W TPOIECCOB, PEIICHHS KOHKPETHBIX
3aja4, TPOBEACHUS U OLCHMBAHMUS pPE3YyIbTAaTOB H3MEPEHMH, HO
coJiep>kaHue ¥ opma OTBETa MMEIOT OTACIbHBIC HETOUHOCTH.
- U3JI0)KEHHE MaTeprasia HEMOJIHO, HETIOC/IeJ0BaTeIbHO,
- HETOYHOCTH B OIPEACICHUH TIOHSATHH, B NPUMEHEHUH 3HAHUH IS

Ouetixa 3 onucaHus (U3NYECKUX 3aKOHOB, SBJIEHUN U TPOIECCOB, petieHns
KOHKPETHBIX 3a/1a4, POBEICHUS U OIICHUBAHUS PE3YIHTATOB U3MEPEHUH,

(YAOBIETBOPUTENHHO) .

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;
- Oo0HapyXHMBaeTCs HEIOCTAaTOYHO TIyOOKOEe MMOHWMAaHWE HW3YYEHHOTO
MaTepuaa.
- OTCYTCTBUE HEOOXOJMMBIX TEOPETUYCCKHUX 3HAHUU; JTOMYIICHBI OMTHOKU
B OINpeEeNICHUU TMOHATUN M ONMHCAaHUM (PU3NYECKUX 3aKOHOB, SIBICHUM U

Ouenka 2 MPOLIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBbI 3a/ad, HE MPaBHIBHO

(HEey/10BJIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUN;
- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOMYCKAOTCS
rpyObIe OMIMOKHU B U3JIOKCHHUH.
IIkana Kputepun onneHuBanus
- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
OreHKa «3a4TeHOY N

- cBOOOTHOE BIIQ/ICHUE TEPMHUHOJIOTHEIH;
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- YMEHHE BBICKa3bIBaTh U OOOCHOBATH CBOW CYXKACHHUS IPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOJUTH M OIIEHUBATh PE3YJIbTAThl U3MEPEHUI;

- CIIOCOOHOCTH peIIaTh WH)XCHEPHBIC 3alauyd (IOMyCKaeTCsl Han4He
MaJIO3HAYUTENBHBIX OMMOOK WM HEAOCTATOYHO IIOJIHOE PACKPBITHE
coJiepKaHue BOTIPOCA WITM MOTPENIHOCTh HEMTPHHIIUITHAIEHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OLieHKA «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHMH; JOIYIICHBI OMNOKH
B ONpEICICHUN MOHATHNA M ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUHA H
IPOILIECCOB, MCKAKEH HMX CMBICN, HE pEIICHBl 3aJadd, HE MPaBUIBHO
OLIEHUBAIOTCS PE3y/IbTaThl H3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja y4eOHOW MpOrpaMMBbI, JOMYCKAIOTCS
rpyObie OMOKH B U3JI0KECHHUU.

4.1.3. TectupoBanue

TectupoBaHue HCHONB3YyeTCSl U OLIEHKM KayecTBa OCBOCHUS OOydYaloUMCS OCHOBHOM

npodeccroHanbHOI

00pazoBaTeIbHONM MPOTrPaMMBbl IO

OTACIIbHBIM TCMaM WK  pa3jaciiaM

TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUN
YIPOCTUTH MPOLENYpY H3MEpEHHUs 3HAaHUH W yMeHui oOydarommxcs. OOydarouMcs BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIUPOBKON BOIIPOCOB U MPEJI0KEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET

N3 HCCKOJIBKHUX BAPUAHTOB OTBCTOB.

Ne OueHouHbIE CpEeACTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHUs M (WJIM) HHBIE MaTepHabl, WHJMKaTOpa
HEOOXOMUMBIC JUISI OIEHKA 3HAHWW, yYMEHUN, HABBIKOB W (WJIH) KOMIIETCHIIMH
OMbITa JEATEIbHOCTH, XapaKTepU3yIOIHUX CcHOPMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUTIIIMHBI

1 1. Ecnu uMmnynbCc cUCTEMBbl MaTE€pPUAIbHBIX TOYEK B OTCYTCTBUM N-1 onk-1.
BHEILIHUX CHJI OCTAETCSA MOCTOSHHBIM, TO LIEHTP Macc 3TOM CUCTEMBbI Ucnonszyer
MOXET JIBUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NMPSMOJIUHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOpPEHHUEM JUCLUTIINH JJIs
- C IEPEMEHHBIM YCKOPEHUEM penieHus

- [I0 OKPY’KHOCTH C IIOCTOSTHHON CKOPOCTBIO
2. MoOMEHT WHepIUH TOHKOro oOpydya Maccod M, pagumycoMm R

CTaHJAPTHBIX 337124 B
COOTBETCTBUU C

OTHOCUTENIbHO  OCH, TMpOXOAsIIed  dYepe3 LeHTp o00pydya | HampaBIEHHOCTHIO
NEPIEHAUKYIIIPHO TUIOCKOCTH, B KOTOpPOW JEXKHUT 00py4, paBeH | HpodecCHOHaTbHOM
I=mR?. Eciu och BpalleHMs MepeHecTH MapaielbHo B TOYKY Ha NeSITeIbHOCTH

o0pyue, TO MOMEHT UHEepIUH 00pyda

- YMEHBIIUTCS B 2 pas3a

- yBenuuutcs B 1,5 pasa

- HE U3MEHUTCS

- ymeHsiures B 1,5 paza

- YBeJIMYMTCA B 2 pa3a

3. OTHOCHUTENBHON BEIUUNHOM SIBISIETCA ...
- CKOpOCTb CBETA B BaKyyMe

- OapuOHHBII 3apsiz

- AIUTEJIBHOCTh COOBITHSA

- DJIEKTPUYECKUN 3apsi]

4. CpenHsAs KMHETUYECKasl YHEPT U MOJIEKYJIbl HCAIBHOTO ra3a Mpu
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temrepatype T paBaa e=ikT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nyp, Nk—
YHCIIO CTEeNeHel CcBOOOABl IMOCTYMATeNbHOIO, BpALIATEILHOTO U
KoJe0aTeNbHOro ABMXKEHUH MoJekyinbl. [Ipu ycnoBuu, 4To MMeroT
MECTO TOJIBKO IOCTYINAaTEeJIbHOE U BpalllaTeJbHOE ABMXKEHUE, AJIs
Bojopoa (Hz) uucio i paBHO

-7

-5

-2

-8

5. B mporecce M30TEPMHYECKOTO COOOIIEHUSI Teria MOCTOSHHOU
Macce UIealbHOro ra3a ero SHTPOIuS ...

- HE MEHSETCS

- YMEHbIIIaeTCs

- YBEJIMYMBAETCHA

6. 3MeHeHHe BHYTPEHHEH SHEpPruy rasa MpPOHU30ILIO TOJBKO 3a
cueT paboThI CXKaTHA ra3a B ...

- U30TEPMHUECKOM TpoIiecce

- 1300apHOM Tpolecce

- U30XOpPHOM IIpoliecce

- aAnadaTHYecKOM Mpouecce

7. Todeunsli 3apsa +q HAXOAUTCA B MEHTPE CHEPUIECKOM
noBepxHocTU. Ecnm 3apsii cMecTuTh W3 mEeHTpa chepbl, OCTaBIss
€ro BHYTpM HeEe, TO TMOTOK BEKTOpa  HaNpsKEHHOCTU
3JIEKTPOCTATUYECKOTO MOJIS Yepe3 MOBEPXHOCTh Cepsl. ..

- YMEHBIIUTCS;

- He U3MEHHUTCS;

- YBEJIMYUTCS

8. Eciu yBenmuuuTh B JIBa pa3a HAMPSIKEHHOCTh JJIEKTPHUYECKOTO
T0JI B TPOBOJAHMKE, TO YZeNIbHAs TEIUIOBAsk MOIHOCTD TOKA ...

- YMEHBILIUTCS B JIBa pa3a;

- HE UBMEHUTCS;

- yMEHbIINTCSA B 4 paza

- yBeJIMUMTCA B 4 pa3a;

- YBEJIMUUTCS B JIBa pa3a;

9. Ilpu noOMelEHUN [UINEKTPUKA B  IJIEKTPUUYECKOE I10JIE
HaNpPsDKEHHOCTh  AJIGKTPUYECKOTO TOJS BHYTPU OECKOHEYHOIO
OJTHOPOJHOIO M30TPOIHOTO JUIIEKTPUKA C JUAIIEKTPUYECKON
MIPOHUIIAEMOCTBIO € ...

- OCTaeTCsI HEM3MEHHOM,

- OCTAeTCsl PaBHOU HYJIIO;

- YBEJIMYUBAETCA B € pas;

- YMeHblIaeTcs B € pa3

10. YMeHbIlIeHHE aMIUTUTYABI KOJIEOaHU B CHCTEME C 3aTyXaHHUeM
XapakTepu3yercs BpeMeHeM penakcanuu. Eciu mpu HensMeHHOM
OMHYECKOM COINPOTHUBIICHUU B KOJEOATETHHOM KOHTYpPE YBEIMYUTH
B 2 pa3a MHAYKTUBHOCTh KaTYyILIKH, TO BpeMs peJaKcaluu. . .

- YMEHBIINTCSA B 2 pa3a;

- YBeJIMYMTCH B 2 pa3a;

- yBenuuuTCs B 4 pasa,

- yMEeHbIIUTCS B 4 pasza

32




[To pe3ymbraTam TecTa OOYYArOMIEMYCSl BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YJIOBJICTBOPUTEIIHHO» WUJTH «HEYIOBICTBOPHTEIHLHOY.

Kputepun oueHuBanus orBera (Tabi.) JOBOAATCA A0 CBEACHHS OOYYAIOIIMXCS N0 Hayaa
TECTUPOBaHUsA. Pe3yiabTaT TECTHPOBAHHS OOBSBISACTCS OOYYAIOIIEMYCS HEMOCPEACTBEHHO ITOCIE €T
CIa4u.

Mhaza (% apagAwLY oTBETOR
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Omnenka 3 (yIOBIETBOPHTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) Mmenee 50

TecTtoBble 3amaHus, HCHOJB3YIOIUECS [UIA OLIGHKH KadecTBa JUCLMIUIMHBI C ITOMOULIBIO
nHPOPMAIMOHHBIX TexHosorui, mnpuBeaeHsl B PIIA: «10. HWubopmanuoHHBIE TEXHOJIOTHH,
UCIOJb3yeMble IPHU OCYILECTBIEHUH OOpa30BaTENBHOIO IMIpolecca IO JUCHMIUIMHE, BKIOYas
nepeyeHb IporpaMMHOTo obecriedeHusl 1 MH(POPMAIIMOHHBIX CIPAaBOYHBIX cucTem» - My TestX10.2.

4.2. Illpoueaypsl M OLIEHOYHBbIE CPEACTBA /sl MPOBEJIEHUS MPOMEKYTOUYHON aTTeCTALNHU

4.2.1. 3auer

3ader sBhsercs (HOPMOM  OIEHKM KadyecTBa OCBOCHUS  OOYyYalOmMMCS  OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNIbHON HPOTrpaMMbl 10 pasjenaM IUCHMIUIMHBL [lo pesymbTaram
3ayeTa 0OydYaroleMycsi BBICTABJISIETCSl OLCHKA «3aUTE€HO» WIIM «HE 3a4YTCHO»; OIICHKA «OTIUYHOR,
«XOpOIIIO», «YIOBIETBOPUTEIHHO», «HEYIOBICTBOPUTEIHLHO» B ciydae audGhepeHIHpOBaHHOTO
3ayeTa.

3aueT MPOBOMUTCA MO OKOHYAHMM YTCHHsI JIEKIUA U BBHIMOJIHEHHS JTAOOPATOPHBIX
(mpakTUYeCKUX) 3aHATHH. 3adyeT MpPUHUMAETCs MPEenoJaBaTesIMH, MPOBOJUBIIMMH J1abopaTOpHbIE
(MpakTUYECKWE) 3aHSTHS, WM YUTAIOUMMH JICKIIUU [0 JAaHHOW NUCHIUIUIMHE. B ciydae OTCYTCTBUS
BEIYIIEro IMpernojaBaTeNsi 3adeT MPUHUMASTCS IMperojaBaTelieM, HAa3HAYECHHBIM PaCHOPSIKECHUEM
3aBenyromiero kageapoil. C paspenieHns 3aBelyoniero kageapoil Ha 3a4eTe MOXKET MPHUCYTCTBOBATD
npenojaBaTens kKadenpsl, IPUBICYCHHBIN 711 TOMOIIY B IPHEME 3a4eTa.

[IpucyrcTBHe Ha 3adere mpemnojaBarenel c Jpyrux kKadeap ©0€3 COOTBETCTBYIOIIETO
pacropshKeHUs PeKTopa, MPOpeKTopa 1o yueObHoil padote mnu aupextopa HCTUTYTa HE OITyCcKaeTcsl.

®dopma(bl) MpPOBEIEHUS 3adeTa (YCMHbIL ONpoc No Ouremam, nUCbMeHHas paboma,
mecmupoganue u 0p.) ONpenenstorcs Kadheapoil U JOBOAATCSA 0 CBEACHUS OOydyarollMXcs B Hayale
cemecTpa.

Jlns mpoBeneHus 3adeTa BEAYIIMHA MPENOJABaTENb HAaKaHYHE TOJIy4aeT B JUPEKTOpaTe
3a4€THO-PK3aMEHALIMOHHYIO BEJOMOCTb, KOTOpas BO3BpAlllaeTCsl B JUPEKTOpAT MOCie OKOHYAHUS
MEpONPUATHS B ICHb IPOBEICHUS 3a4eTa UM YTPOM CIICAYIOUIETO JHS.

Bo Bpemst 3auera oOyuaromuecs MOTYT MOJIb30BaThCS C pa3pelIeHHs] BEAYIIETo MPeno1aBaTes
CIPAaBOYHON M HOPMATHBHOM JIUTEPATYPOH, IPYTUMHU TTOCOOUSIMH Y TEXHUUYECKUMU CPEJICTBAMH.

Bpewms moarotoBku oTBeTa B yCTHOM opMme mpu cliade 3auera JOJDKHO COCTAaBIIATH HE MEHeEe
20 MuHYT (TI0 KEIAHUIO 00YYAIOIIETOCs] OTBET MOKET OBITh JOCPOUYHBIM). BpeMs oTBeTa - He 6omee 10
MUHYT.

[IpenogaBaTento mMpeIOCTaBIACTCS MPABO 33/1aBaTh O0YUYAIONIUMCS JOTIOTHUTEIBHBIC BOIIPOCH
B paMKax MpOrpaMMbl JUCHUTIIINHBIL.

KauecTBeHHast OIEHKa «3a4TE€HO», BHECEHHAs B 3a4€THO-dK3aMEHAI[MOHHYIO BEIOMOCTH,
SBIIETCS PE3YJIBTATOM YCIICITHOTO YCBOCHHS y41eOHOTO MaTepHaia.
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Hpenoz:aBaTenH HECYT IMNCPCOHAJIbHYIO OTBCTCTBCHHOCTHL 34 CBOCBPCMCHHOCTH U TOYHOCTH
BHECEHHUSl 3amuceil o pe3yiapTaTax MPOMEKYTOYHOW aTTecTallid B 3a4€THO-IK3aMEHALMOHHYIO
BEJIOMOCTb.

Ecnu oOyuaromuiicss sSIBUJICS Ha 3a4eT W OTKa3ajics OT MPOXOXKIEHHUS aTTeCTallid B CBSI3U C
HCMIOATOTOBJICHHOCTBIO, TO B 3aYCTHO-3K3aAMCHAIIMOHHYIO BCAOMOCTb CMY BBICTABJISICTCA OLICHKA «HC
3a4TEHOY.

HesiBka Ha 3adeT oTMeYaeTcsi B 3a4€THO-3K3aMEHAIIMOHHOW BEJIOMOCTH CIIOBAMH «HE SIBUIICSI.

Hapymienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUOB JUYHONH KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs 3ayeTa 3ampenieHo. B cioyuae HapylieHUs 3TOro TpeOOBaHWS IMpernojaBaTellb 00s3aH
YAATUTH 00y4aroUIerocs: U3 ayJuTOPUH U MPOCTABUTH EMY B BEJOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuaronMcs, He CHABIIMM 3a4€T B YCTAHOBJICHHBIC CPOKU IO YBA)XXKUTEIBHOM NpPUYHHE,
MHIUBUAYaAIbHBIE CPOKU IIPOBEJCHHUS 3aUeTa onpeaenstoTcs upekropoM MucTutyTa.

OOyugaroniecss, HUMEIONIME aKaJIeMUYECKYI0 3aJI0JDKEHHOCTh, CHAlOT 3a4eT B  CPOKH,
omnpezenseMble YHuBepcuteroM. MHbpopMmanus o0 JIUKBUIAIUU 3370DKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcst ¢ paspemieHus aupektopa MHCTUTyTa M JOCpOYHas clada 3ayeTa C 3alucChio
pe3yJIbTaTOB B 3K3aMEHALMOHHBIN JIUCT.

WuBanuapl M Julla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS MOTYT CIaBaTh 3a4e€Thl B
CpOKH, YCTAHOBJICHHBIC WHIAWBUAYAJIbHBIM y‘I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jimia ¢ OrpaHMYCHHBIMU
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HApYIIEHHs] OMOPHO-IBUTATENLHOTO ammapara, JOIYyCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COMTPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAIOIINX.

[Ipouenypa mpoBeneHHs MPOMEXKYTOUHON aTTecTaluu s OCOOBIX Ciy4daeB M3JI0KEHa B
«[TonoxeHnn 0 TeKyIeM KOHTPOJIE YCIIEBaeMOCTH M MPOMEKYTOYHON aTTeCTaIlli O00YJarOIIUXCs 110
OIIOIl oGakanmaBpuara, crneruanutetra W Maructparype» @®I'BOY BO IOxno-Ypansckmii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OueHouHbIE CpEeACTBA Kon n naumenoBanue
TumoBble KOHTpPONBbHBIC 3amaHus W (WIM) WHBIE MaTepHabI, WHIMKATOpa
HEOOXOMUMBIC Ui OIICHKM 3HAHUHN, YMEHUWH, HaBBHIKOB U (WJIH) KOMIIETCHIIMH
OTBITa JICATEILHOCTH, XapaKTEPHU3YIOMIMX CHOPMHPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCITUTLIINHBI

1. 1. DNEeKTPUUECKUI 3aps. BzaumopeiicTBue 3apsa0B. WJ-1 onx-1.
DnekTpocTaTuueckoe rmoje. Bektop HanpspkéHHocTH. Pacuér Ucnonp3yer
ANEKTPOCTATUYECKUX TMOJIEH. OCHOBHEIC 3aKOHEBI
2. TloreHmmanm  »JekTpocTaTHdeckoro moiyi.  Pabora 1Mo | ecTeCTBEHHOHAYYHBIX
MEepEMEINICHUIO 3apsA0B B AJeKTpocTaTuueckoM node. [lorenuuan u JUCIATLINH JIJIs
rpagueHT MOTEHIMala. DKBUMOTEHI[MAIbHbBIEC TOBEPXHOCTH. peleHus

3. BemectBo B snekTpuyeckoM mose. llonsipHble ¥ HEnoJspHbIE
MoJiekynbl. [lonspusanust TuanekTpukoB. Bektop cMenienus.

CTaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

4. TIpoBOAHHMKHA B DJEKTPOCTATHYECKOM IIOJE. DIJIEKTPOEMKOCTH | HAIMPaBICHHOCTHIO
poBOJIHUKOB. KoHAEHCATOPBI. npodeccrnoHanbHOM
5. ITocTosHHEIN AIEKTPUYECKUMN TOK. 3akoH Oma. NEITENbHOCTHU
OnexTtponBuxkymas cuna. llpaBuma Kupxropa wu  pacuérsl

3IIEKTPUYECKHX LIETIEH.

6. Kmaccuueckass Teopusi 3JIEKTPONPOBOJHOCTH. BbIBOA 3akoHa
Owma. IIpuposa cBepXnpoOBOJIUMOCTH.

7. Hocutenu Toka B pa3iMyHBIX NPOBOJHHKAX. DJIEMEHTHI TEOPUHU
anexTponpoBogHocTh. [lomympoBomuuku. IlomympoBoJHUKOBBIE
npuOOpsl. DIeMEHThl (U3UYECKON 3IIeKTpOHUKH. KOHTaKTHBIE
SIBJICHUS B METAJIAX M NOJIYNPOBOIHHUKAX.
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8. MaruutHoe mone. BzammonelcTBHE SIIEKTPUUECKUX TOKOB.
Pacuérsl MmaruuTHBIX noneit. 3akoH buo-Casapa-Jlannaca.

9. MarnutHble  cBoiicTBa  BemectBa. Jlma-, mapa- wu
¢deppomarnetnku.  Jlomenol.  DeppuThl.  DIEKTPOMArHUTHBIE
cenapaTropsl B arpOMHKEHEPHH.

10. JleiicTBME MAarHMTHOTO TMIOJNS Ha JJIEKTPHUYECKUH TOK H
JIBIKYyIIMECS 3apsbkeHHble vacTuupl. Cuna Ammepa u  cwiia
Jlopenna. Dddext Xomna. DNEKTPOIBUTATEIIH.

11. DOnextpomaruutHas HMHAYKUUsA. 3akoH Papazness U IHpaBUIIO
Jlennia. Mexanusm Bo3HuKkHOBeHUS D /]C MHIYyKIMH.

12. Tenepatopsl Tapmonmueckoir OJIC u TpaHCHOpPMATOPHL
NHIYyKTUBHOCTD MPOBOJAHUKOB. DHEPIUsl MATHUTHOT'O MOJIS.

13. IlepemeHHBII 3neKkTpuyeckuii Tok. Llemn mepeMeHHOro ToKa.
3akon Oma 115 ueneu nepemeHHoro Toka. [lonmHoe conpotuBieHue
IIEpEMEHHOMY TOKY. BektopHas nmarpamma. Pe3onHaHc B uersix
MIEPEMEHHOTO TOKA.

14. DnexrpomarautHoe noje. O6obuienne 3akona dapanes. 3aKoH
MOJIHOTO TOKAa. TOK cMenieHus. OIEeKTPOMAarHUTHBIE BOJIHBI.
YpaBHenuss MakcBemna. Cuctema ypaBHeHMH MakcBemia B
nuddepeHnmabHOW W HMHTErpaibHOM (opmax. Bektop Ymosa-
IToitnTunra. /laBienue ceera.

15. T'apmonmnveckuii ocrusuisITop. CBOOOHBIEC AJIEKTPOMATrHUTHBIE
KosieOaHus. 3aTyXaolue U BEIHYKICHHbIe Konebanus. Pe3onanc.
16. Tenepauus, mnepenada v NPUEM BIEKTPOMATHUTHBIX BOJIH.
OTkpbITBIl  KOJeOaTenbHBIA  KOHTYp.  [lpuHIMI — paboTHI
paguonepenaTyuka M paauonpuéMHMKA.  Monpynsauus  u
JNETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BOJH. Paauonokauus u
TEJIEBUJICHNUE.

17. Illxkana >JEKTPOMarHUTHHIX BOJH. Pa3nuuHble auana3zoHbl
YacTOT AJIEKTPOMArHUTHBIX BOJIH, UX XapaKTEpHbIE OCOOCHHOCTH U
TEXHUUYECKHUE CPEJICTBA UX MOJIYUYEHUS.

18. Hcnonwp3oBaHWE BHAMMBIX, YIbTPA(PHUOIETOBBIX U JIPYTUX
U3JIy4YEHUI B pAaCTEHUEBOJICTBE U JKUBOTHOBO/ICTBE.

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETrOCs MPEICTABICHBI B TAOIUIIE.

Hlkana Kpurepun oueHuBanus

OrleHKa «3a4T€HO» | 3HAHWE  NPOTPAaMMHOTO  Marepuaiga,  YCBOCHHUE

JIONIOJTHUTEILHOM ~ JIMTEPaTypbl, = PEKOMEHJOBAHHOW  MOporpaMMou

JUCLUIUIMHBI, TPABWJIBHOE PEIIEHNE MH)KEHEPHOW 3aj1auM (Jomyckaercs
HaJIMYME MAaJO3HAYUTENbHBIX OIIMOOK MM HEJOCTaTOYHO IOJIHOE
PAaCKpBITHE COAEpKAHUE BOIIPOCA WX ITOIPEIIHOCTh HEPUHIUIIAAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «HE 3aYTEHO)

npobensl B 3HAHMAX  OCHOBHOTO  IPOTPaMMHOIO  Marepuasia,
MPUHLMITHATIbHBIEC OIIMOKU IPU OTBETE Ha BOMPOCHI.

4.2.2. Dx3aMeH

DOK3aMeH sBisieTcs (GOpMON OIEHKHM KadecTBAa OCBOCHUS OOYYaIOMUMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNIbHON HPOTrpaMMbl IO pasfjenam IUCHMIUIMHBL [lo pesympTaram
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9K3aMeHa 00YYaloIIeMYyCsl BHICTABIISICTCS OLIEHKA «OTIUYHOY, «XOPOILOY, «YIOBICTBOPUTEIHHO» WIIN
«HEYIOBIETBOPUTEIILHOY.

OK3aMeH N0 JUCLMIUIMHE IPOBOJUTCS B COOTBETCTBUM C PACIHUCAHUEM IMPOMEKYTOUHOU
aTTeCcTalud, B KOTOPOM YKAa3bIBAECTCA BPEMS €0 MPOBEACHUS, HOMEP ayJUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEP’KACHHOE paclucaHue pa3MeIIaeTcss Ha HHPOPMAIMOHHBIX CTeHaX, a TaKXkKe Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHMH I NMPOMEXKYTOYHOM arTecTaluu OOy4YaIOUIMXCS YCTaHABIMBACTCS
paboueli mporpaMMoi IUCHUIUINHBI U IOBOJUTCS 10 CBEJICHHS 00Y4ArOIUXCs B HAYaJle CEMECTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayonero kadenpoi
Ha 9K3aMEHE MOXKET INPHUCYTCTBOBATh IIpenojaBaTellb Kadenpsl, MPHUBJICYEHHBIH A MOMOIIM B
IIpUeMe »HK3aMeHa. B ciydae OTCyTCTBHsSI BEOyLIEro MpenojaBareis SK3aMeH IpUHUMAaeTcs
IIPEIoiaBaTeseM, Ha3HaYE€HHBIM PacOPsKEHUEM 3aBeYyIOLIEro Kadeapoil.

[IpucyrcTBue Ha H3K3aMeHe IMpenojaaBateneii ¢ Apyrux kKadeap ©0e3 COOTBETCTBYIOIIETO
pacropsKeHHs PEKTopa, MPOpEeKTopa 1o yueOHoi padote minu aupektopa IHCTUTYTa He JoycKaeTcs.

Jlia mpoBeneHMsI PK3aMEHa BENyIMH IpenojaBaTellb HAaKaHyHE IIOJy4yaeT B JIUPEKTOpaTe
3a4€THO-)K3aMEHALIMOHHYI0 BEJOMOCTb, KOTOpas BO3BPALLAETCS B IJUPEKTOPAT IOCIE OKOHYAHHUSA
MEPOIPUATHS B IEHb IPOBEACHUSI K3aMEHa WJIM YTPOM CIIEIYIOIIETO JHS.

OK3aMeHbl MpPOBOAATCA MO OwieraM B YCTHOM WIHM NHCBMEHHOM BHUJAE, JUOO B BHUJE
TECTHPOBaHMA. DK3aMEHALIMOHHBIC OUJIEThI COCTABIISAIOTCS MO YCTAHOBIEHHOM (hOpMe B COOTBETCTBHH
C YTBEpKJIEHHBIMU Ka(enpol SK3aMEHALMOHHBIMM BONPOCAMU U YTBEPKAAIOTCA 3aBEAYIOLIUM
kadenpoii exxerogHo. B Ouiere copepkuTes 1Ba TEOPETUUECKUX BOIPOCA U 3a/1a4a.

DK3aMeHaTOpy NPEeAOCTaBIIAETCS MPaBO 337aBaTh BONPOCHI CBEPX OMiETa, a TakkKe MOMHMO
TEOPETUYECKUX BOIPOCOB [aBaTh [JIsl PEUICHMs 3aJadd U IPUMEpBI, HE BBIXOJAIIME 33 PAMKHU
MPOMJIEHHOr0 MaTepuasa 1o u3y4yaeMou JTUCIUIIIINHE.

3HaHUs, YMEHHSI ¥ HAaBBIKA OOYUYAIOIIMXCS OINPENENAIOTCS OLCHKAMU «OTIMYHO», «XOPOIIO»,
«yIOBJIICTBOPUTEIIBHO», «HEYIOBICTBOPUTEIBHO» M BBICTABIIOTCS B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTb B JIEHb IK3aMEHA.

[Ipy npoBeneHHMHM YCTHOrO 5K3aM€Ha B AyJUTOPUM HE JOJDKHO HAXOAWUThCSA Oojiee MATH
00y4aroImuxcs Ha OAHOTO MPEToaaBaTENs.

[Ipu mpoBeaeHHMH YCTHOIO »HK3aMEHa CTYAEHT BBIOMpPAeT SK3aMEHAI[MOHHBIA OWJIET B
CIly4ailHOM MOpsIJIKe, 3aTeM Ha3bIBaeT (aMUIINIO, UMS, OTYECTBO U HOMEP 3K3aMEHALIMOHHOTO OujeTa.

Bo Bpems 5sk3ameHa oOydaromiuecs MOTYT IOJb30BaThCcs C DPa3pelIeHUs 3K3aMeHaropa
IpOrpaMMOil JTUCIUIUIMHBI, CIPABOYHOM M HOPMATHBHOH IUTEpaTypoil, IPYrMMH IMOCOOMSIMH U
TEXHUYECKUMH CPEICTBAMH.

Bpemst moAroToBku OTBeTa MpU claude dK3aMeHa B YCTHOM (hopMe JOJDKHO COCTaBIIATH HE
MeHee 40 MUHYT (TI0 KEJTaHUIO0 00YYaroMEerocss OTBET MOXKET OBITh JTOCPOUYHBIM). Bpems orBeTa — He
6onee 15 MUHYT.

OOyuaromuiics, HCIBITHIBAIOLINM 3aTPyIHEHHSI IIPU MTOATOTOBKE K OTBETY IO BBIOPAaHHOMY UM
Ousnery, UMeeT MpaBO Ha BHIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOJJICHHEM BPEMEHHU Ha
noAroToBky. [Ipy oxkoHUaTeIbHOM OLIEHMBAHMM OTBETAa OLIGHKA CHIDKAETCsl Ha OAuH Oayl. Beimaua
TpeTbero Ouiera He pa3peracTcs.

Ecnn oOyuarommiics sIBHJICS Ha 53K3aMEH, M, B3sAB OWJIET, OTKa3alcsi OT IPOXOXKIAECHUS
aTTeCTallud B CBA3M C HEMOJATOTOBIEHHOCTbIO, TO B BEIOMOCTH €My BBICTABISAETCS OLEHKA
«HEYIOBIETBOPUTEILHOY.

Hapymenne AQUCHMIUIMHBL, CNHCBIBAHWE, WCIOJIB30BAHHWE OOYYAIOUIMMMCSA Hepa3pelIeHHbIX
[EYaTHBIX M PYKONHCHBIX MaTepHaloB, MOOWJIBHBIX TelI€()POHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYI'MX BUIOB JINYHOM KOMMYHUKAITMOHHOW M KOMITBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUI 3ampelieHo. B cioyuae HapymeHuss 3Toro TpeGoBaHUs
npernojiaBaTeNb 005M3aH YAaTUTh OOYYAIOLIErocss M3 ayAUTOPUH M IPOCTaBUTh €My B BEJOMOCTHU
OLICHKY «HEYAOBIETBOPUTEIBHOY.
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Hpenoz:aBaTenH HECYT IMNCPCOHAJIbHYIO OTBCTCTBCHHOCTHL 34 CBOCBPCMCHHOCTH U TOYHOCTH
BHECEHHUSl 3amuceil o pe3yiapTaTax MPOMEKYTOYHOW aTTecTallid B 3a4€THO-IK3aMEHALMOHHYIO
BEJIOMOCTb.

HesiBka Ha »K3aMeH OTMeYaeTcs B 3aU€THO-IK3aMEHAIIMOHHOW BEIOMOCTH CIIOBAMHU «HE
ABUIICA».

Jns oOydaromuxcsi, KOTOpble HE CMOTJM CcJaTh 5K3aMEH B YCTAHOBJICHHBIE CPOKH,
YHI/IBepCI/ITeT YCTAHABJIMBACT NCPUOA JIMKBHUAAHNU 3a10JKCHHOCTH. B »stoT nepuoa nNpernoaBaTciu,
MPUHUMABILKE 3K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korja OHM OyIyT MpUHUMATb
3a10JIKEHHOCTH. I/IHq}OpMaHI/IH O JIMKBUAAIIMU 3aA0JDKCHHOCTH OTMEYACTCA B J3K3aMCHAIIMOHHOM
JIUCTE.

O6y‘-IaIOH_II/IMC}I, IMMOKa3aBIIMM OTJIMYHBIC W XOpPOIIHWC 3HAHWA B TCUYCHHUC CCEMCCTpa B XOIC
MOCTOSIHHOTO TEKYILEr0 KOHTPOJI YCHEBAEMOCTH, MOXKET OBbITh MPOCTaBICHA 3K3aMEHAIMOHHAS
OIICHKa JOCPOYHO, T.C. 663 caadyu 3K3aMCHa. OI_IGHKa BBICTABJISICTCA B 3K3aMeHaHI/IOHHBII>'I JIUCT UJIU B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

I/IHBaJII/I,Z[BI " Jinga ¢ OrpaHM4YCHHBIMH BO3MOKHOCTAMHA 3JO0POBbSA MOTYT CaBaThb 3K3aMCHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJIEHHbIE MHIMBUyaIbHbIM YyUeOHBIM MJ1aHOM. VIHBanuabl 1
Jiuia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS, UMCIOINNC HAPYIICHUA OIMOPHO-ABUTAaTCIILHOTO
amnmaparta, [JOMYCKalOTCsl Ha aTTeCTAllMOHHBbIE WCIBITAaHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenaypa mpoBeneHHs MPOMEXKYTOUHON aTrTecTaluu s OCOOBIX Cily4daeB M3JIOKEHa B
«[TonoxeHnn 0 TeKyIeM KOHTPOJIE YCIIEBaeMOCTH M MPOMEKYTOYHON aTTeCTaIllii O00YJarOIIUXCs 110
OIIOIl OGakanaBpuara, crneruanutetra U Maructparype» ®I'BOY BO IOxno-Ypansckmii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHBbIE CpesicTBa Kon u HanMeHoBaHMe
1 TumnoBbie KOHTPOJIBHBIC 3aaHUS U (WJIN) UHBIC MaTePUAIbI, WHJIMKaTOpa
HE0OXOIMMBIE IS OIICHKU 3HAHUH, YMEHUH, HABBIKOB U (HJTH) KOMIIETEHIIUHT
OTIbITA JIEATENBHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUTIIIMHBI
1 2 cemecTp N-1 onk-1.
1. Ponb ¢u3uku B pPa3BUTHM TEXHUKH W arpONpPOMBIILICHHOTO Ucnonb3yer
IIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka w™arepuanbHON TOYKM. KOOpAMHATHBIM METOJl | €CTECTBEHHOHAYYHBIX
omucaHus ABMXKEeHUU. KuHemaruueckoe ypaBHEHHE IBIDKEHUS H JUCITUTIIAH JJIsT
orpezenseMble [0 HeMY KUHEMaTHYECKHE XapaKTePUCTHKH. pelieHus

3. BekrtopHubli cmoco®  onucaHus — JBIKEHHH.  BekTopbl
HepeMeIIeHHsI, CKOPOCTH, YCKOPCHHS. YTJIOBBIE XapaKTCPHCTHKH

ABWIKCHUS 11O OKPYKHOCTH. HaIpaBJICHHOCTBIO
4. DeMeHTHI PeISITUBUCTCKON MexaHuku. [locTynarel cnenuanbHoi | mpodecCuoHaIbHON
Teopun oTHocutenbHOCTH. [IpeoOpazoBanms Jlopenma. CrnoxxeHue e TETbHOCTH

ckopocteid. OTHOCHUTENBHOCTh JIMHBI OTPE3KOB M JUIMTEIBLHOCTU
BPEMEHHBIX HHTEPBAJIOB.

5. JInHaMKKa MaTepuaabHON TOYKHU U IOCTYNATEJIBHOTO JABUKCHUS
TBEpHoro tena. [IpuHiImMn oTHocuTenbHOCTH. 3akoHbl HbroTOHA.
Bungr cun.

6. JluHamMuKa BpalaTeIbHOTO ABMKEHUSA. MOMEHT cuiibl. MOMEHT
WHEpUUHU. 3aKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. NHepumanbHble M HEMHEPUUAIbHBIE CHUCTEMBbI OTcuéTa. CHIIbI
WHEPLUU TP PA3JINYHBIX BUIAX JBUKEHUS.

8. PabGora, momHOCTP W 23Heprusa. MexaHuueckas padoTra u
MOIIIHOCTh TpPH TMOCTYMAaTEIbHOM M BpallaTebHOM JBHXCHHSX.
Kunernueckas sHeprust 1 TeopemMa 0 KHHETHYECKOW SHEPTUH.

CTaHJAapTHBIX 3a/1a4 B
COOTBETCTBHH C
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9. KoHcepBaTuBHBIE CWJIBI M TOTEHIUANbHAs sHeprus. [Ipumepsl
NOTEHIMAJIBHBIX MOJIeH. 3aKOH COXpaHEHUS SHEPTUH B MEXaHUKE.
10. Mexanudeckue KojeOanus. KuHematnka TapMOHUYECKHX
konebanuii. Cnoxenne kojaebaHuil. AKyCTUYECKHE PE30HATOPHI.
11. Jlunamuka rapmMoHuYeckux KonebOanuid. [Iuddepennmanbaoe
ypaBHEHHE KojeOaHM. 3aTyXarouiue U BBIHYXICHHBIC KOJIeOaHUS.
Mexanndeckuil pe3oHanc. MasiTHUKH.
12. Mexanndeckue BoJHBL. BonHoBoe ypaBHeHue. Buael BOJH.
Wntepdepentus, audpakuus U aucrnepcus BoidH. BomHbl u
nHpopmarus.
13. OcHOBHBIE IIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOW TEOPHH.
Nneanenbiii ra3. OcHoBHOe ypaBHenne MKT wu  ypaBHeHue
COCTOSIHUS U/I€aJIbHOTO ra3a.
14. ArperatHbie cocTosiHUS U (ha30BBIC TIepexo/ibl. PeanbHble rasbl.
Cxumxenne razoB. OcoOeHHOCTH KUAKOTO cocTosiHus. CTpoeHwme
KpucTayyioB. [ledekTsl KpucTauInuecKoro crpoeHus. [Ipounocts u
IUTACTHYHOCTb.
15. SBnenmss mepenoca. Juddys3usa, TEmIONPOBOAHOCTH U
BHYTpPEHHEE TpeHHE. MOJIeKyIApHO-KUHETUYECKass TEOPHsl SBICHUN
nepeHoca.
16. OcHOBBI TE€pMOJMHAMUKHA. BHYTpeHHss »HEpruss M IEpBOE
Hayajo TepMoAMHAMUKH. PabGora UM TemiIoéMKOCTh raza mpu
pa3IMYHBIX MPOIECCaX.
17. Bropoil 3akOoH TepMOAWHAMHUKU. TemjaoBble JBUraTeid |
xonomunbHbie  MammHbl.  KIIJI  TemmoBeIX — gBUraTele U
CTaTHUCTUYECKUIN CMBICII BTOPOTO 3aKOHA TepMoauHamMuku. [lonstue
SHTPOIUMU. Tperuii  3aKOH  TEPMOJAUHAMHUKH. DNeMEHThI
OMOHEPTETUKH.

4 cemecTp
18. DnemeHTH reoMeTprUdecKo onTUKU. OCHOBBI T€OMETPUIECKOM
ontuku. Popmynsr Ppenens. lpuHImn oOpaTUMOCTH CBETOBBIX
nyueid. [Ipubopsl reoMeTprUIecKO ONTHKH.
19.®oromerpusi.
20. DnemeHThI BOJTHOBOM onTuKU. [Tpuniun ['roiirenca.
21. Unrepdepenius cera. KorepeHTHOCTh M ONTHYECKHH XO[
nyded. YCIoBUS MakcMMymMa W MHHHUMyMa. HMHTEpdepomMerpsl.
DeMeHTHI Tosiorpaduu.
22. Jlubpakums  cBera.  Ilpunnmun  [toiirenca-dpenerns.
Judpakumonnas  peméTka. Cnexrporpadusi. Hudpaxius
PEHTT€HOBCKUX JIy4€eH.
23. BzaumogeiictBue nznydenus c BemectBoM. [lonspusanus cBera
IPU OTPAXKEHUH U MTPEIOMIICHHUU.
24. JIpoitHoe mydenpenomiieHHe. ONTHYECKH aKTHBHBIC BEIIECTBA.
Caxapumetpsl. VickyccTBeHHast aHU30TPONHs U €€ HCIOIb30BaHHE.
HopmanbsHas 1 aHOMabHAS TUCTIEPCHS.
25. TemoBoe wu3mydeHue. AOCOMIOTHO HYEPHOE TeENO. 3aKOHBI
Kupxroda, Credana-bonpumana u Buna. ®opmyna I[lnanka.
Onruyeckasi TUPOMETPHUSL.
26. @orodpdexr. BHemHMil, BHYTPEHHUH U  BEHTHJIbHBIN
doTtodrdekr. VYpaBHeHue DOWHIIITEeHHA. [Ipumenenne
(hOTORIIEMEHTOB. Dddexr Komnrona. JlromuHECIIEHTHOE
usnydeHue. buoaoMuHeceHIms.
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27. ®orobmonorunueckue nponecchl. orocunTes. TepmonuHamuka
U MexaHu3M (poTocuHTe3a. buosnepreruka.

28. DneMeHThl KBaHTOBOM MexaHWKH. KopmycKyispHO-BOJIHOBOMH
JTyau3M. Judpakims AJIEKTPOHOB. CooTHomeHus
Heonpenenénnocreil. Ypapuenue [Ipeaunrepa.

29. AtoMm Bomopoda. DHepreTuueckue ypoBHH aroMma. [loreHrman
Bo3Oyxaenuss u woHm3anuu. I[loctynmatel bopa. Wznydenuwe wu
HOTJIOIIEHHE SHepruu. Boaopoomoo0HbIe HOHBL.

30. CrpykTypa CIOXHBIX aTOMOB. DHEPreTHYECKHE YPOBHU B
cinoxHbeIX aroMax. Ilpunmun Ilaymu. OnTuyeckue CHEKTPHl U
CIEKTPbl PEHTTeHOBCKOro wu3iydeHus. Ilepumonuueckas cucrema
anemenToB .M. Menneneena.

31. @wusuka MoOJEKyJd. OHEpPreTMYecKhe YpPOBHU  MOJIEKYIL
OOmMeHHOe B3amMojeicTBHE. MoJeKyasipHbie CHeKTphl. [IpuHIMM
paboThl KBAaHTOBBIX T€HEPATOPOB. DJIEKTPOHHBIA TMapaMarHUTHBIN
pe3oHaHc.

32. Tlonumepsl W kugkue KpucTawibl. (OCHOBHBIE  BHIBI
KOJUIEKTUBM3alMK  Moyiekyd. CTpoeHwe TMOJMMEpPOB U UX
¢usnueckue cBoiicTBa. THUMBI KUAKUX KpUCTAWIoB. Jlucruiem Ha
KUJKUX KpUCTAIJIaX.

33.5IBneHne pajMOaKTHUBHOCTH. BHABI paauOaKTHBHOTO pacmaja.
3akoH paauoakTUBHOro pacnanga. CraOuibHBIE M PaJlOaKTUBHBIC
u3otornbl. COBpeMEHHBIE METOMbI PAAHOXUMHUH H PAAHOOMOTIOTHH.
[TpoGaeMbl paauo3KOIOTHH.

34. CocraB aroMHOro sapa. MHM3orombl. MexaHHUeCKuil u
MarHUTHBII MOMEHTHI siiep. SlnepHble CHIIbI U DHEPIUsl CBA3M sJIpa.
SInepHbIii MAarHUTHBIN PE30HAHC U €r0 UCIIOIb30BAHUE.

35. Snepnbie peakiuu. MexaHu3M sAepHbIX peakuuid. llemHas
peakuust geneHust saxpep. Mcmosib30BaHME AaTOMHOWM — DHEPrUM.
[IpoGnema ympasisiemoit TepMosiepHoi peakiuu. DHeprus CoiHIa
U 3BE31. S epHas HKOIOrusl.

36. DOnemeHTapHble dacTHIbl. Kiaccupukanus 3JIeMEHTapHBIX
yacTuil. B3anMonpeBpaIaeMocTb IEMEHTAPHBIX YacTUIl. MeTobl
YCKOpEHUsl 4yacTHll. AHTMYACTHIIBl MU aHTHUBEIIECTBO. BermiecTBo B
IKCTPEMATBHBIX YCIOBHUSX.

37. CoBpemenHas (u3MKa W arpowH)KEHepus. BemiecTtBo u mose.
OOBeKTHI U MPOLECCH. JBOJIIOLMOHHBIE MPOLIECCH TPe0Opa3oBaHuUs
MaTepuu. BeliecTBeHHBIE, dHEPreTUYECKUE, 3JIEKTPOMArHUTHBIE U
uHpOpMaLMOHHbIE  IpeoOpa3oBaHuss OMO0OBEKTOB. Pas3Buthe
arpou3ukr,  OWOMEXaHWKH, OWODHU3UKH,  OHOPHEPTETHKH,
OMoMH(OPMATUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHUH.

[Ikana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOJINIIE

IIkaja Kpurepun oneHuBanus
BCECTOPOHHEE, CHUCTEMATHYECKOe U TIyOOKOe 3HaHWE MPOrPaMMHOTO
Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JONMOJHUTEIBHOW JIMTEPATYpHI,
(oTHMuHO) PEKOMEHIOBAaHHOM IIPOrpaMMOW JUCLUILIMHBI, IIPAaBUIBHOE pEIICHUE
3a/1a4H.
Orenka 4 MOJIHOE 3HAHWE TMPOTPAMMHOIO MaTepuaia, YCBOCHHE OCHOBHOM
(xopor1o) JIUTEPaTypHI, PEKOMEHI0BAaHHOM B porpamme, HaJIN4He
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MaJIO3HAYUTEJIbHEIX OIIMOOK B pEeIICHUN 3aJa4d, HWJIW HEJOCTATOYHO
IMOJIHOC PACKPBITUC COACPKAHHUC BOIIPOCA.

3HaAaHUC OCHOBHOI'O IIpOIrpaMMHOI'0 MaTr€puajia B MUHHMAJIBHOM 06’BGM6,

Onenka 3
. MOTPEIIHOCTH HEMPUHIMIINAJIBHOTO XapaKkTepa B OTBETE HAa 3K3aMEHE U B
(YIOBIETBOPUTEIIHLHO)
pELICHUH 33]1a4u.
Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOTO  IPOrPaMMHOTO  MarepHaa,

(HEYTOBJIETBOPHUTEIIHHO)

IMPUHIHUIINAJIbHBIC OIHOKU IIp1 OTBCTEC HA BOIMMPOCHI M B PCIHICHHWH 3a1a4H.
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JUCT PETUCTPAIIMYA U3BMEHEHHUI

Howmepa nucroB OcHoBaHue a1d
Homep P PacumdpoBka JaTa BHeceHUst

BHECCHUA Iloanuce

U3MEHEHMS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX N3MCHEHHI TIOATHCH H3MCHCHHA
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