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1. Ilnanupyembie pe3yabTaThl 00y4eHHs MO JMCUMUILIAHE, COOTHECEHHbIE €
IVIAaHUPpYyeMbIMH pe3yibTaramMu ocBoeHust OIIOIT

1.1. lean v 3aga4M TUCUUILIMHBI

bakanaBp mo wHampamieHuto moarotoBku 35.03.06 ArpouwHkeHepus JOKEH OBITH

IOArOTOBJIEH CIIEAYIOIIMM  BUAAM  NPOPECCHOHATBHOM  NEATENBbHOCTH:  HAYyYHO-
UCCIICOBATEIbCKON; IMPOEKTHOMW; IPOU3BOJCTBEHHO-TEXHOJIOIMYECKON; OpPraHHU3alMOHHO-
YIIPABJICHYECKOM.

Heap mucuMmiuHbl — cHopMUpoBaTh y oOyyarommxcs cucreMy (QyHIaMEHTaIbHBIX

3HAHUI,

HEOOXOIUMBIX  JUIS

MOCEAYOLIEN

IIOATOTOBKH

OakanaBpa,

CIIOCOOHOTO K

3¢ (EeKTUBHOMY pELICHUIO IPAKTHYECKHX 33134 CEeJIbCKOXO3AHCTBEHHOTO IPOU3BOJACTBA, a
TaKXe COCOOCTBYIOLINX AaJbHEUIIIEMY Pa3BUTHIO JINYHOCTH.
3agauyu AMCHMILINHBL:
— W3YYUTh OCHOBHBIC (DM3MUECKHUE SBICHUS, OBIAACTh (DYHIAMEHTAIHHBIMH HOHSATHSIMH,
3aKOHaMHM U TEOPUSAMH KJIACCUUECKOW U COBPEMEHHON (DU3UKY;
— c(opmHpoBaTh OCHOBbI HAyYHOTO MHPOBO33PEHUS U COBPEMEHHOI'O (PU3NYECKOTO
MBILIIEHHS]; 03HAKOMHUTBCS C Hay4YHOW ammapatrypoil 1 MetofgaMu (pU3MYECKOro Mcciael0BaHus,
IpUOOPECTU HABBIKU NPOBEEHUS (PU3UUECKOTO SKCIIEPUMEHTA;
— HAy4uThCs BBLACIATH (PU3MUECKOE COJACpXKaHME B MPUKIAAHBIX 3ahadax Oyayluei

JIeSTCIIBHOCTH;

— OBJIAZICTb MCTOJaMU PCHICHUA MHXXCHCPHLBIX 3aaa4.

1.2. llnanupyemblie pe3yJbTaThbl 00yUYeHHUs 110 JUCHHUILIMHE (MIOKA3aTeJH
c¢OopMHPOBAHHOCTH KOMIIETEHIIN)

[Tnanupyembie [Tnanupyemsble pe3yabTaThl 00yUeHHs! 10 TUCIUIUIMHE
pE3yIABTATHI 3HAHUS YMEHHUS HaBBIKU
ocsoenus OITOIT
(KOMIIETEHII1N)
OIIK-2 OOGyuarommiics mowkeH | OOyvaroruiics nomkeH | O0yJaromuicst JoJKeH
CHOCOOHOCTH K 3HATH! OCHOBHBIE | yMETh:  HCIIOJIb30BaTh | BIIQ/IETh: HaBbIKAMU
UCTIONIB30BaHUIO | (U3WUECKUEe  3aKOHBI, | OCHOBHBIC (DU3MUYECKHE | OTIMCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJIGHUSI M TIPOLIECCHI, | 3aKOHBI B | GU3NYECKUX  3aKOHOB,
€CTeCTBEHHOHAYYH | HA KOTOPBIX OCHOBaHBI | MPO(ECCHOHATEHON SBIICHUI W TIPOIIECCOB,
BIX JUCHUUIUIMH B | IPUHIUNBI  JCUCTBUS | NEATEIHHOCTH - | HA KOTOPBIX OCHOBaHBI
npodeccnoHanbHO | 0OBEKTOB (b1.5.18-Y.1) MIPUHIUIIBI NEeNCTBUA
i gesrenpHOCTH; | MpodecCuoHANBbHOM 00BEKTOB
JeSITebHOCTH — npodeccuoHaTbHON
(b1.5.18-3.1) nesitenbHocTH -(b1.5.18-

H.1)

OIIK-4
CIIOCOOHOCTD
pemiaTth
I/IH)KeHepHI)Ie
3aa4H C
HCIIOJIE30BaHUEM
OCHOBHBIX 3aKOHOB
MEXaHHUKH,
ANEKTPOTEXHUKH,
THJIPaBIIHKH,
TepMOI[I/IHaMI/IKI/I nu
TemaomMaccooOMeHa

OOyyarommiicst TOMKEH

3HATh: OCHOBHEBIE
3aKOHBI MEXaHHKH,
3IIEKTPOTEXHUKH,
THJIPABITUKH,
TepMO}II/IHaMI/IKI/I nu
TeIIoMaccooOMeHa,
HEe00XO0aNMBIE IS

peiCHUA HWHXCHCPHBIX
3amay - (b1.5.18-3.2)

OOyyaromuiics T0JKEH

YMETh:  HCIOJb30BaTh
OCHOBHBIE 3aKOHBI
MEXaHUKH,
3JIEKTPOTEXHUKHU,
TUJIPABIIKH,
TEPMOJUHAMUKHI u

TEIUIOMACcCOOOMEHA IS
pCH_IeHI/IH I/IH)KGHCpHLIX
3amgad - (b1.5.18-Y.2)

OOyuaromuiics TOJKEH

BJIAICTH: HaBbBIKAMHU
pelleHnsT HMHKXEHEPHBIX
3a7a4 C MCI0JIb30BaHUEM
OCHOBHBIX 3aKOHOB
MEXAHUKH,
AIIEKTPOTEXHUKH,
THJIPABIIHKH,
TepMOI[I/IHaMI/IKI/I nu
TermaoMaccooOMeHa -
(b1.5.18-H.2)




2. Mecto nucuuminnel B ctpykrype OITOIT

Jucuuminaa «PU3nuKay»

npodecCHoHaBbHOM  00pa30BaTEIbHONW  MPOTPAMMEBI

KOMIIJICKCCE.

oTHOcUTCI K ©OaszoBoil uwactu bimoka 1

(b1.b.18) ocHoBHOI

OakanmaBpuaTa 10 HAaIlpaBIICHHUIO
noarotoBku 35.03.06 ArpounxeHepusi, mpoduib - TeXHUUECKHI CEPBHUC B arpONPOMBIIILICHHOM

Pazjenbl IucHUNIMHBI 1 MeXKTUCHUNJIMHAPHBbIE CBS3M ¢ 00ecneYuBaI0 MU
(mpexuecTBYOMUMH) U 00ecrieduBaeMbIMU (MOCTEAYHOINMMHU) TUCHUIITIMHAMMA

HanmenoBanue ®
OpMHUpPYEMBbIE KOMIIETEHIIUU
o0ecreynBaroIux
Ne (mpeAlecTBYIOMNX) U
w/m obecreanBacMbIx Pazpen 1 Pazpnen 2 Pazpnen 3
(mocneayromnmx)
JMCLUIUIMH, IPAKTHK
[IpenmecTByronuye AMCUUIIINHBI, TPAKTUKU
1. | MartemaTHka | OIIK-2; OIIK-4 | OIIK-2; OIIK-4 | OIIK-2; OIIK-4
[Tocnenyronue TUCHUIIINHBL, TPAKTUKH
2. I'mapasiuka OIIK-4 - -
3 DNEeKTpOTEXHUKA U i OINK-4 OI1K-4
JJIEKTPOHUKA
4. TennorexHuka OIIK-4 - -
5 Teopus MEXaHU3MOB U OIIK-4 OIK-4 i
MalluH
6 ConpoTHBieHue i OINK-4 i
MaTEpHaJIOB

3. O0bém MuCcHMIIMHBI M BUABI Y4eOHOI padoThI

O6bem quctuminHel coctaBiger 10 3auetHsix enunul (3ET), 360 akageMuueckux 4acoB
(manee yacoB). /lucuumninHa u3yyaercs B 2, 3 ceMecTpax.

3.1. Pacnpenenenne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yuebHoit paboTbl KonnuecTBo 4acos

KonrakTHas paGora (Bcero) 160
B Tom unce:

Jlexmmm (J1) 48
[Tpaktueckue 3anstus (I13) 64
JlaGopatopusie 3ansatus (J13) 48
CamocrosiTesbHas padora odyuawiuxcs (CP) 146
Kourtpoun 54
Hroro 360




3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jieiaM U TeMaM

B TOM YHCJIC é
Ne HaumenoBanue pazzienos u Bcero KOHTaKTHas paboTa g
|}
TEMBI TeM 4acoB T e, m CP §
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJeKyJsipHast GU3UKa ¥ TEPMOJANHAMHKA
1.1. | Beenenwue B GU3HKY 2 2 - - - X
1.2. | Kuaemaruka 16 2 2 2 10 X
1.3. | Jlunamuka 20 2 2 6 10 X
2.4. | 3aKOHBI COXpaHEHHUs 20 2 2 4 12 X
15 Mexanuueckue KojaeOaHus 24 4 4 5 10 X
Y BOJIHBI
16. DNEeMEHTHI MOJIEKYIAPHON 1 24 4 4 6 10 X
CTaTUCTHUYECKON (PU3UKU
1.7. | OcHOBBI TEPMOAMHAMHMKYU 20 4 2 4 10 X
Paznen 2. DneKTpuuecTBO U MarHeTU3M
2.1. | DnekrpocraTuka 20 4 2 4 10 X
ITocTOSSHHBIN TOK,
2.2. | DJCKTpHYECKUE ST H 22 4 2 4 12 X
MaTepHabl
53 ITocTostTHHOE MarHUTHOE o4 4 4 4 12 .
noJje
24, OJeKTpOMarHUTHbIE 28 4 6 6 12 <
K0J1e0aHusl U BOJIHBI
Paznen 3. Ontuka u atoMHas pU3MKa
31 I'eomerpuueckas u 29 2 5 6 8 X
BOJIHOBAs ONTHKA
3.2. | KBanToBas ontuka 22 4 4 4 10 X
OeMeHThl KBaHTOBOM
3.3. | MEXaHUKHU B aTOMHOU 18 2 4 4 8 X
bu3uKu
34, | AATOMHOE ATpO M 18 2 4 | 4 8 X
3JIEMEHTapHbIE YaCTHULIBI
35. CoBpemeHHas (uznyeckas 6 9 ) ) 4 <
KapTHHA MHUpa
KoHnTposnb 54 X X X X 54
OO01mas Tpy10eMKOCTh 360 48 48 64 146 54
4. CTpyKTYypa M coaep:KaHue TUCHUIINHBI
4.1 Conepxanue IMCUUILIHHBI
Pa3nes 1. Mexanuka, MoJIeKyJIsipHas (PU3MKA M TEPMOAUHAMHUKA
Beenenue
[Mpenmer ¢usuku. Merton mno3HaHuUsS B (HU3MKE. ODKCIEpPUMEHTH W Teopuu. Poub

MareMaTtuku. Ousndeckue 3akoHbl. [lonsTue dakra B dpuszuke. Mogenu. Ilpsimbie 1 0OpaTHbBIE

3agaun pu3uKu. PasmepHOCTH (PU3MUECKUX BEIUYHH.
Kunematnka




JIBmkeHne Kak TriaBHas (opMa cCymiecTBOBaHUS Martepud. [IpocTpaHCTBO U BpeMms.
CriocoOb! onucaHus COCTOSIHMA Tena U cucTeMsbl Ten. Cucremsl orcyera U KoopauHar. Pois u
OPUHIUIB BBIOOpa cucTteM KoopauHat. CremneHu cBOOObI, MHBAPHAHTHBIC CBOWCTBA 4YHCIA
creneHeil cBoboabl. TpexmepHOe M MHOIOMEpPHOE IPOCTpaHCTBA. MaTepuaibHas TOYKa MU
pacupocTpaHEeHue dTOM MOJEIM Ha MHOIOMEPHBIN ciydaid. TpaekTopus U MUpOBas JUHUSA, UX
cBoiictBa. CKOpOCTb M yCKOpeHME Kak mpousBoasble. [locTynaresbHOE M BpallaTesbHOE
JBUKEHUSI KaK OCHOBHBIE BHJIbI JIBUJKEHUH. YTJIOBbIE CKOPOCTh M YCKOPEHHE, HOPMaJIbHOE U
TQHICHIMAIbHOE YCKOpeHHsA. CKOpOCTb M YCKOPEHHME B MHOTOMEPHOM IIPOCTPAHCTBE.
WNuepunanbHple CUCTEMBI M PABHOIPABHOCTh IIOKOSI M PABHOMEPHOIO IPSMOJIMHENHOTO
nBwxkeHus. [loctynar o mocrossHCTBE CKOPOCTH cBeTa B BakyyMe. [IpeoOpa3zoBaHue HHTEpBaIOB
BpPEMEHH U JUTMHBI IPH OOJIBIINX CKOPOCTSIX OTHOCUTENbHBIX IBUKECHUN MHEPIIHATIBHBIX CUCTEM.
ITpeoOpa3oBanust JlopeHla M pENATUBUCTCKOE CJIOXKEHHE CcKopocTedl. HMHTepBan Mexay
COOBITUSIMU U €70 UHBAPUAHTHOCTb.

JIlnnamuka

Cwia um macca, cyneprio3unusi cui. [lepBeiit u BTOpo 3akoHbl HproToHa. YpaBHeHUs
JBUKCHMS, POJIb HAYAJIbHBIX YCIOBUM, IPUHLIMII JeTepMuHu3Ma. [Ipumepsl pemenns ypaBHeHUN
JIBUKEHMS. J[BU)KEHME TeJl B IOJie CWJI TATOTEHMs], SIBJIEHHME HEBECOMOCTH B CIyTHHKaXx.
Junamuka ciendmux cucTeM. VMIynbe, 3aKOH COXpaHEHMs MMIIyJlbCa I MEXaHUYECKOU
CUCTEeMBI, TpeTHii 3akoH HrproToHa. B3aumoneiictBue ten depe3 mose. O0mas GopMyInpoBKa
3aKOHAa COXpaHEHHs uMmmyiabca. KuHeTnueckas »HEprusi MaTepUaJbHOM TOYKH, CBS3b €€ C
KOMIIOHEHTaMU BEKTOpa umilysibca. PaboTta um moteHnuanpHas 3Heprusd. Paborta nepemenieHus
MaTEpUaIbHOW TOYKM 110 KPUBOJIMHEHHOMY IyTH. [loTeHUManpHBIE CHIBI, BBEJCHUE MOHATHUSA
NoTeHLMana Juisl B3auMojeicTByromux Tei. [loTeHumanbHas QYHKIMSA, [TOTEHLMAIbHAs
NOBEPXHOCTh. CBs3b KOMIIOHEHT CHJIBI U MOTEHUMaIbHOW (yHKuuu. [loreHnuansHas simMa u
yCIIOBHE YCTOWYHBOIO paBHOBECHS. HeBo3MoxxHOCTH paBHOBECHS CUCTEMBI
B3aMMOJEHCTBYIOIUX CTaTUYECKUX TOUYEUHBIX DJIEKTPUUYECKUX 3apsAnoB. [IpuHumn rutoTHenmen
YIIaKOBKU U OOBSCHEHUE MPOCTPAHCTBEHHBIX (hopM KpuctamaoB. KoHpopmannoHHbI aHamu3
MoJieKyJl. MoMeHT cuiibl. /luHamMuKa BpallleHnsl TOUYKH U TeJla BOKPYT IOCTOSIHHOW OCH, TIOHSATHE
0 MOMEHTE HHEpLMHM MaTepHallbHOM TOYKM U Teja. YpaBHEHHE IBMKECHMS BPAILAIOLIETOCs
BOKPYI' HEMOJBMXHOW OCH Tejla. MOMEHT MMILyJbCa, CBSI3b €0 KOMIIOHEHT C KMHETHYECKOH
sHeprueil BpaiieHus. V3MeHeHMe MOMEHTa HMHEepLUUU Tejla INMpPU IEPEeHOCE OCU BpallleHUSs.
['maBHBIE MOMEHTBI MHEPLUMM M YCTOMYMBOCTH BpalllEHUs TeJ. 3aKOH COXPAHEHUS MOMEHTa
UMIyJabca Teaa U cucTeMbl Ten. OcoOeHHOCTH KOHCTPYKIIMHM BEPTOJETOB. [ 'MPOCKONBI M HX
npuMeHeHne. LleHTp Macc M ypaBHEHHME €ro ABW)KEHHs. Pa3feneHue MoCTynaTeNbHBIX U
BpalllaTelbHbIX ABM)KEHUN TBepjoro Tena. [lapa cun. Cuctema ypaBHEHUH [UIsl ABMXKEHUS
TBEPAOrO TeJa M €ro KUHETHUYECKas DHEPrus. 3aKOH COXPAaHEHWUS DHEPruu U €ro CBs3b C
PaBHOMEPHOCTbIO TEUEHHUS BpEeMEHM. [IBMKEHHE CHCTEM CO MHOTMMH CTENEHSMU CBOOO/IBI.
Oyukuusa Jlarpanka u ypasuenus Jlarpanxka. [IpyuHInn HaMMEHbIIETO NEUCTBUSA.

JAnHamMuka 00JbIINX CKOPOCTEN

[Tpuniun otHOocuTenbHOCTH B (usuke. PenstuBucrckuii ummynsc. [IpeobpazoBanue
SHEPTrUH-UMITYJIbCa. Macca u ee CBs3b C JHEpruei mokos. Macca Cll0)KHOW CHCTEMBI U €€ CBA3b C
sHepruel B3ammozercTBus uyacted. HeagmuTuBHOCTH Macchl. JleekT macchl M 3HEpreTHKa.
Kunetnueckass sHepruss B PEATUBUCTCKOM MEXaHUKE. YPaBHEHUE ABWKEHHUS MaTepHAIbHON
TOYKM B PEIATUBUCTCKOM MeXaHuKe. JIBM)KEHHE MaTepualbHOM TOYKM IIOJ JAECHCTBHEM
MOCTOSIHHOW cwiibl. CKOpOCTh CBETa Kak IpefesbHast CKOpPOCThb. YacTHUIbl ¢ HYJIEBOM Maccou
nokost. [IpuHIMI SKBUBAJIGHTHOCTH U TEOPHSI IPOUCXOKIEHHS CUII BCEMUPHOT'O TSTOTEHHUS.

Kosie6anusi 1 BOJIHBI

Konebanus kak 4acTHBIM CiTydail IBMKEHUS, YCIOBHUS MOSIBICHHS KojieOaHUIl. YpaBHEHUE
JBYDKEHUS TPY)KMHHOTO MasATHUKAa M €ro pemieHue. l['apMoHHMuYeckoe KojeOaHHe U ero
XapaKTEepUCTHKH. YpaBHEHHE JBWKECHHS (U3UUYECKOT0 MAasTHHKA M €ro pelieHwue,
MaTeMaTUYeCKU MasTHUK. DHEPrus TapMOHUYECKHX KoJjeOaHuil. BeiHYKIeHHbIC Kole0aHus 1
SBJICHHE pe30oHaHca. Pe3oHaHC Kak mnposBaeHue Oudypkamuu. ABTokonebanus. I[Ipumeps



NPOSIBJIICHUS] PE30HAHCHBIX U aBTOKOJIEOATENbHBIX SBICHUN B KHUBBIX OPraHU3Max M TEXHHKE.
Pe3onancHas nepejnada SHEpPruM B CHCTEME OJMHAKOBBIX CBS3aHHBIX MAasTHUKOB. BOJIHBI B
YIOPYTUX CpeAax, JUHEIHbIE, IOBEPXHOCTHBIE U OOBEMHBIE BOJIHBI, IIONIEPEYHBIE U IPOAOIbHBIE
BOJIHBI, (DPOHT BOJIHBI, IJIOCKME M c(epruuecKue BOJIHbL. AHalIMTHYECKas 3amuch Oeryien
BOJIHEL. BonmHoBoe ypaBHenue. [lepeHoc sneprum Oerymieir BomHoM. CrokeHue KosneOaHUN U
BoJH. KorepeHTHble MCTOYHMKM BOJH. VHTepdepeHuus BOJH OT TOYEYHBIX KOI'€PEHTHBIX
VMCTOYHUKOB. YCIIOBUSl NOSIBIEHHS MAaKCUMYMOB M MUHUMYMOB. CJI0)K€HUE KpPYTOBBIX U
cpepuueckux BoaH. [locTpoenue gppoHTta BosHBI 110 nNpuHUMIY [toiireHca, noBeneHue GppoHTa
BOJIHBI B HEOJHOPOAHOU cpene. OTpaxkeHue U npenomieHue BosiH. IlpuHuun ®epma. BriBog
3aKOHA IPEJIOMIICHMs BOJIH Ha TpaHMIEC ABYX cpel Ha ocHoBe npuHuuna Pepma. [IpuHnun
@depma Kak 4acTHBIN cCilydail o0Iero mpuHIuna MuHuMakca. [losiBlieHre OTpakeHHBIX BOJH B
HEOJHOPOAHBIX Cpeliax, CI0KEHUE BCTPEUHBIX BOJIH U 00pa3oBaHue cTosunx BojH. [lepexoqHoe
COCTOSIHUE U BpeMmsl penakcauuu. CBsi3b JUIMH CTOSIYMX BOJIH C pa3MepaMu Cpefbl, AMCKPETHOCTD
JUIMH cTosiunX BoJH. KBaHTOBaHME. YIIpaBieHUE 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKON U MOJIEKYJIAPHON (pu3nku

MUuKpOCKOIINYECKUE U MaKpPOCKOIIUYECKUE sABJICHUA. MneanbHblll Ta3 Kak CTaTUCTHYECKAs
cucreMa MHOTUX dyactull. JlaBmenwme, oOBeM U Temieparypa ra3a Kak OOOOIICHHBIC
XapaKTEePUCTUKHN COCTOSHUSA ra3a. PaBHOBECHbIE M HEpaBHOBECHBIE COCTOSIHUA ra3za. OOpaTtumsbie
U HeoOpaTtumble TMporecchl. Jluarpamma naBieHHE-00bEM. ODKCIEPUMEHTAIBHBIE Ta30BbIC
3aKOHBI, OOOOIIEHHBIM Tra3oBbIA 3aKOH (ypaBHEHHME COCTOSHMS HJAEaNbHOro rasa). BeiBong
YPaBHEHHUS COCTOSIHUS UJI€AIbHOTO I'a3a Ha OCHOBE KMHETUYECKHUX IpeacTaBiaeHu. duznueckuit
CMBICI TOHATUSA TEPMOAMHAMMYECKON TemIepaTypsl. PacnpeneneHue SHEpruu 1o CTENEHSIM
cBoOoxpl. Pacmpenenenus MakcBemuia u bonbimana,  Gapomerpudeckas — gopmyia.
HepaBHoBechble npoueccsl. Juddysus, auddysus depe3 MemMOpaHbl, OCMOC, OCMOTHYECKOE
JIaBJIICHUE M €r0 pOoJib B KU3HEIEATENIBbHOCTH pacTeHui. Termonepenada. BHyTpeHHee TpeHuHe.
BbipakxeHne HepaBHOBECHBIX MPOIECCOB uepe3 OOOOIIEHHBIE TEPMOJAWHAMHUYECKUE CHIIBL.
CootHomenne B3auMmHocTu Omncarepa. PeanbHple ra3pl, ypaBHeHue Ban-nep-Baanbca,
KPUTHYECKAs TOUKA, pEaIbHbIE N30TEPMBI, CXKIKEHHE ra3oB. DIyKTyalluu U caMOOpraHU3aIus
npu (a30BOM IMepexoie ra3-KUIKOCThb. JKUIKOCTH, TOBEPXHOCTHOE HATSKEHUE B KUAKOCTSX,
OXJIAKJIEHUE SKUIKOCTH TIpU HUCHAPEHUH, TEPMOPETYJSUs pPAaCTEHUH U KUBOTHBIX.
CmauuBarolye 1 HecMauuBatonye xxuakoctu. Kanumispasie siBnenus, popmyna Jlamnaca.

DJIeMeHTBI TePMOANHAMHMKH

[lepBoe Hauano TEPMOJMHAMUKH, H3OMPOIECCHI, aAuMadaTHUYECKHI MPOLECcC, OXJIaKICHUE
ra3oB INpH aaAMa0daTUYECKOM pPACHIMPEHUM M TOJIy4YeHHEe HHU3KUX TeMIlepaTyp. YpaBHEHUE
ITyaccona u ero BbIBoA. Kiaccuueckas Teopusl TEMJIOEMKOCTEH, MPUYMHBI OTKJIOHEHUS
peasbHBIX TEIUIOEMKOCTeH Kak (YHKLUHU TeMIIEpaTypbl OT Pe3ylbTaTOB KJIACCHUECKOW TEOPHUH.
Pabora wuaeanbHOro rasza B pa3nuyHbIX mporeccax. OOpaTtuMble M HEOOpAaTHMBbIE IUKJIBL.
TeruioBele Mammubl M 1Mk KapHo, BTopoe Hauano TepMoanHaMuku. KommpeccnoHHbIE
XOJIOIMJIBHUKY U TEIUIOBbIE HACOCHI. DHTPOIHUS KaK TEPMOJMHAMUYECKHM noTeHman. dopmyna
JUIS SHTPONUU HAeanbHOro raza. Teopema KapHo u 00oOmieHHE MOHATHS SHTPONUU Kak
TEPMOJMHAMHYECKOro noteHuuana. CBsi3b SHTPONUN C MUKPOCOCTOSIHUSIMH WJCAJIbHOTO Ta3a.
CratucTu4eckoe TOJKOBAaHUE SHTPOIIUU. DHTPOIUS U CTENIEHb BBIPOXKAECHUA cucTteMbl. Popmyna
bonbumana. OuTponusa u nndopmanus. Bo3pactanue sHTpONUU Npyu HEOOPATHUMBIX MPOIEccax
Ha MpUMEPE BBIPABHUBAHUS TEMIIEPATYpPhl ABYX HAXOIAIIMXCS B KOHTAKTE HAarpeThIX TEN U IpU
BbIpaBHUBAHMM JaBIIEHUH B JBYX 4YacTsIX cocyna c ra3oMm. llepsoe u BTOpoe Hauana
TEPMOJIMHAMMKH, U KMBbIe Opranu3Mbl. [IoHATHE O TepMOANHAMUIKE HEOOPATUMBIX MPOLIECCOB U
OTKPBITBIX CHUCTEM. ODHTPOINHUS B CUCTEME OpraHM3M - OKpykaromas cpeaa. I[Ipom3BoacTBo
SHTPOIIMU B HEPABHOBECHOU cpezie U Teopema [Ipuroxuna.

Pa3zgen 2. DiiekTpru4ecTBO 1 MATHETH3M

DJIeKTpHYecKHe 1 MATHUTHBIE SIBJICHHUS



[IonsiTHEe O MOJAX, MOJS CKAJIAPHBIE M BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIPSKEHHOCTD, TOTOK, HUPKYJIALUS, CUJIOBBIC TMHUHM BEKTOPHOro 1noJjs. Cyneprno3uuus Mnoyieu,
3apsizibl, 3aKOH COXPAaHEHHUs 3apsi0B.

B3anmoneicTBiue HEMOABMKHBIX U JBHKYIIMXCS 3apA10B, PU3HYECKUI CMBICII MArHUTHOTO
nosst. Ilome Ttoweunoro 3apsina (3akon Kymona) u cucrembl 3apsgoB. Ilone aumors.
DJEeKTPOCTaTHUECKOE T0J€ MOJEKYJIbl M XMMHUYECKHe peakuuu. MHTerpanpHas ¢opma 3akoHa
Kynona, Teopema ["aycca (mepBoe ypaBHenue Makcsemia). BeiBog Gpopmyit it HanpsKeHHOCTH
JJNIEKTPOCTATUYECKUX IIOJIEH 3apsDKEHHOTO IPSMOro IPOBOJA, IUIOCKOCTH, KOHAEHCATOpA.
Pabora mepemenienust 3apsaa B 3JEKTPOCTaTUUYECKOM IIOJI€, NMOHSTHE MOTeHLuana. Bropoe
ypaBHeHHe MakcBeiia Ui 3J1eKTPOCTaTUKY B MHTErpajbHON (opme. DIeKTpudeckas eMKOCThb
OJIHOTO IPOBOJHHUKA U JBYX IIPOBOJAHMKOB, KOHAEHCATOPHI, padoTa Mo 3apsiiIke KOHIAEHCATOPOB.
OHeprus IEKTPOCTATUYECKOrO MOJiA. M3MeHeHne HanpsKEHHOCTH IEKTPUYECKOro IOJI IpU
BBEICHUM JUDJICKTPUKA, IOJIIPU3YEMOCTb IHAJIEKTPUKA, IUAJIEKTPUYECKas MPOHULAEMOCTD.
M3MeHeHne AUAIEKTPUUYECKOM NMPOHUIIAEMOCTH IPH XUMHUYECKMX PEAKLUAX U UCIOJIb30BaHUE
9TOrO 3¢ deKTa. ITEKTPUIECKOE T0JIe B MPOBOAHUKAX. [IOHATHE O TOKE MPOBOAMMOCTH, BEKTOP
TOKa M cwia Toka, aud¢epenuuansHas ¢opma 3akoHa Owma. IlepBoe mpasuno Kupxroda.
[lpryrHa MOSBICHUS AIIEKTPHUYECKOTO TOKAa B TPOBOAHUKE, (DU3MYECKHIA CMBICT MOHATHUS
CTOPOHHHX DJIEKTPUYECKHX cHJ. BwiBox 3axkoHa Oma 1 Bcel nenu. Btopoe npasuiio
Kupxroga. MarHutHoe moje OpsIMOrOo TOKA, OOBSICHEHHE €ro IOSIBICHHS Ha OCHOBAaHUU
PEIATUBUCTCKUX IpeacTaBieHuil. MHTerpanbHble ypaBHeHUs MakcBeiia A IOCTOSIHHBIX
MarHuTHbIX noJjied. [IpuMepsl BBIYMCIECHHS HANPSHKEHHOCTEM MAarHUTOCTATHYECKUX IIOJICH.
3akon buo-CaBapa-Jlamnaca. BzaumopeiictBue moneit u 3apanoB (TokoB). @opmyna Jlopenna
JUISL CHJIBI, JCHCTBYIOLIEH Ha 3apsA] CO CTOPOHBI JIEKTPUYECKOTO W MAarHUTHOTO ITOJIEH.
[TpyHIMI NECTBUSA Macc-CIEKTPOMETPOB U UX IPUMEHEHUS B XUMHUH. VIHIYKIIMOHHBIE SIBICHUS,
TpaHc@opmaTopsl, (puU3MUecKHMe NPUHLMIBI UX JeicTBusA. Oxctparoku. [lonHas cucrema
MHTETPAJIbHBIX ypaBHeHUN MakcBemna. CMBICH YIEHOB CHCTEMBl ypaBHeHHMH Makcsena,
ONMCHIBAIOLIUX SIBJIICHUS, CBA3aHHBIE C U3MEHEHUSAMHM IEKTPUYECKUX U MATHUTHBIX BEJIUYUH BO
BpeMEHH. B3auMOCBS3b 2NEKTPUYECKUX M MATHUTHBIX MEPEMEHHBIX IOJEH, 3JIEKTPOMAarHUTHOE
nose W wu3nydeHue. Iloms aBmkymumxcs 3apsaoB. M3iydeHuwe SIIEKTPOMATHUTHOIO IOJIS
HEPAaBHOMEPHO ABMKYIIMMCs 3apaaoM. «Ilapagokc» aToMma.

Pa3nen 3. Ontuka u aromHas puznka

DJIEKTPOMarHuTHOE H3JIy4eHHe M ONITHKA

CB00O/IHOE 3JEKTPOMAarHUTHOE IOJE€ U €ro CYyIIECTBOBAaHHUE B BUJAE 3JIEKTPOMArHUTHOMN
BosHBL.  [lomepeyHOCTh  JJEKTPOMarHUTHbIX ~ BONH.  CKOpPOCTH  paclpOCTPaHEHUS
AIIEKTPOMAarHUTHBIX BOJIH U c11ocoObl ee u3Mepenus. [llkana snekrpomMarHuTHEIX BoJIH. CriocoObl
TEHEpaLUyU U UCIIOJIb30BAHNUE B HAYKE U TEXHUKE BOJH Pa3JIMYHbIX YaCTOT.

SIBnenus, omuceiBaeMble BOJHOBOW Teopuel cBera. MHTepdepenuus cpera, ycloBus
HOSBIICHUSI CTATMYECKOW HHTEPPEPEeHIIMOHHON KapTUHBI, MHTEpPEepeHLUs NpU pa3aeiIeHUuu
¢GbpoHTa BOJHBI, TPOCBETIIEHHWE OINTUKHU, HHTEp(EpOMETpbl M HUX HCHOIb30BaHHe. Dyphbe-
cnekTpometpbl. [lonste o romorpaduu. Hudpakius, mudppaxkius Ha menun. DokycupoBka
AIIEKTPOMArHUTHBIX BOJIH U CBSI3b pa3Mepa JUGPaKIMOHHOTO IATHA ¢ pa3MepaMu pedaeKTOpoB.
OCOOEHHOCTH OpraHM3alUU PATHOIOKAIMOHHON CIIYy)XKOBl. YCIOBHS Iepexojia OT BOJHOBOH
ONTHUKHU K reoMeTpuueckoil. 30Hbl DpeHens, 30HHas MIacTuHKa OpeHens Kak GOKyCUPYIOMU
aneMeHT. JuppakuroHHas pereTka Kak AUCIEprupyonas cucteMa. AHajau3 cocTaBa CBeTa 1o
JUTMHAM BOJIH. PeHTreHoBckas mudpakmusi, TOHITHE 00 0OpaTHBIX NU(PPAKIIMOHHBIX 3a/adax,
PEHTTCHOCTPYKTYPHBIH aHAJIW3 M €ro OCOOCHHOCTH MPHUMEHUTENBHO K OHOJIOTHYECKHM
oowvektaM. [IpocrpanctBennas crpyktypa JHK wu PHK. J[ludpakunonusiit mnpenen
paspernianei cnocoOHOCTH ONTHYECKUX MPUOOPOB.

CBeT 1 BemecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, PA3ACICHUE SJHEPTUH HA I'PAHULIE pa3zera
(a3, pe3oHaHCHBIA XapakTep B3aMMOJEHCTBHs CBeTa M BellecTBa. /lucmepcus, kiaccudyeckoe
00BSICHEHUE 3aBUCUMOCTU KO3((UIlMeHTa IpernoMIIeHUs] CBeTa OT JJIMHBI BOJHBI MaJaroOILEero
cBeTa. JSlBjeHME  [OBOMHOIO  JIy4EIPEJIIOMIICHUsS, IMOJSpU3alMs  CBETa  KPUCTAJLIAMU.



[Tonsipn30BaHHBIA CBET, ONTHUYECKAs AKTHUBHOCTb, CaxapOMETPHUs, HCIIOIb30BAHUE SBIICHUS
BpALEHUs IUIOCKOCTH HOJSPU3ALUU B MOJEKYIsIpHOW Onosorur. ®oTorpdexT u KBaHTOBas
npupoza csera. Kpyr siBinenuii, 00bICHUMBIX C KBAHTOBOUM TOUKH 3pEHUS, MUKPOCKOIIUYECKOE U
MaKpPOCKOIIMYECKOE B ONTHUKE. J[BOMCTBEHHOCTH NMPHUPOABI CBETA. 3aKOHBI IIOIVIOLICHHS CBETA,
MOHITHE O HEMMHEWHBIX 3 ¢dekTax. OCHOBHBIC IJIEMEHTHI KOHCTPYKIIUU CIEKTPO(OTOMETPOB.
3aKOHBI OCBEHICHHOCTH, 3aBUCUMOCTb OCBEILIEHHOCTH OT BUJ1a OCBETUTEIICH.

DJIeMeHThI YYeHHSI 0 CTPOCHHMH BellecTBa

OcobeHHOCTH TOBENEHUS MUKpodacTl. IIpuHIMNIBI onucaHus MOBENEHUS MHKPOYACTHI,
BOJIHOBasA (DyHKIIMsS, COOTHOLICHHE HeompeaeneHHoctell, BonHa ae bpoins. Iloctynarer bopa.
VpaBuenue llpeaunrepa (BpeMEHHOE M CTALIMOHAPHOE), PU3NUECKUI CMBICI BXOAIIMX B HETO
wieHoB. Pemenue cranmoHapHoro ypasHenus Ilpenuurepa i 4acTuipl B OJHOMEPHOM
IOTCHLUAJIBHOM SIIMKE U YaCTULBI HA OKPYKHOCTH. Y CIIOBUS MOSBJICHUS KBAHTOBBIX SBJICHUN.
Bnusane waccel u o0nacTH  JIOKanMM3auuMu 4YacTHi. JIBymepHas MOTEHIMalbHas sMa,
BBIPOXK/ICHUE KBAHTOBBIX COCTOSHUN M CHATHE BbIpOKIeHUsA. IloTeHumanbHas siMa KOHEYHOH
rIIyOMHBl ¥ BIUSHHE €€ TIyOMHBI M HIMPUHBI Ha YPOBHU JHEPTrUHM YacTUIBL. B0O3MOXHOCTBH
JOKaJM3alMM 4YacTUIbl B MpPOCTpaHCTBE. TyHHeNbHbIM 3¢ddekr. 3amonHeHue ypoBHEH u
npuHuun Ilaynu, nmonHas 3HeEprusi COBOKYIIHOCTH JIEKTPOHOB B KBAHTOBOW CHUCTEME. YPOBHU
SHEPruy B aTOME BOAOPOAA, IEPEXOBI MEXKIY YPOBHAMU. IHIMBUAYaIBHOCTh CIIEKTPOB aTOMOB
U DMHCCHOHHBI CIEKTPAJbHBIA aHamu3. Mertajuimyeckass MOJETb MOJIEKYNIBI U OOBsICHEHHE
KOppEeJsUM [IBETHOCTU BeIIeCcTBA U dPQeKTa CONPSHKEHUS XUMHUECKUX CBA3€H B MOJIEKYJIax.
HopmanbHas u mHBEpCHas 3aCeIC€HHOCTh KBAaHTOBBIX COCTOSHHMMU. llorsioimieHne, ClOHTaHHOE U
BbIHYX/IeHHOe u3nydeHus. Koadduumentsr Ditnmreiina. @opmyna [lnanka. Ycunenue cBera
IIPU IIPOXOKICHUH Yepe3 MHBEPCHO 3acelIeHHYI0 cpeny. [lonsarTue o yasepax.

@uznyeckas Npupofa XUMHYECKON CBSI3U. OJIEKTPOHHOE CTPOCHHUE MHOTOIEKTPOHHBIX
aTOMOB, THOpHUIM3aLUs, OOBSICHEHUE NMPUYMH IOSBICHUS MPOCTPAHCTBEHHBIX (OPM MOJEKYII.
[TpyHIMII MakCUMaJILHOTO NEpEKpbIBaHUA. BHyTpeHHee BpallleHHe B MOJIEKYJIaX U €ro poJib B
OMOXMMHYECKHX peakuuax. J[IBukeHue dYacThll B MHOTOATOMHBIX MOJIEKYJIaX U  BHJbI
MOJIEKYJISIPHON crieKTpockonuu. CUMMETpUs MOJIEKYIT U TOSBJICHHUE TIPaBUII 0TOOpa.

DOTOXMMHUYECKUE PEaKLIUU U OCOOCHHOCTH MOTEHIHUAIbHBIX MOBEPXHOCTEH OCHOBHBIX M
BO30Y)XJIEHHBIX  AJIEKTPOHHBIX  COCTOSIHUH B Mojekynax. Pacmax  Monekyn — mpu
¢doroBo30OyxkaeHUsIX. Dusmueckas mnpupoga (¢GoTocuHTe3a. TpaHCHOPT DSHEPrUUM IpH
¢dorocuHTe3e. 30HHAS CTPYKTypa DJEKTPOHHBIX COCTOSHUM KPUCTAJUIOB. 3alOJHEHHbIE U
HE3alOJHEHHbIE 30HBI. YpoBeHb Pepmu. IIpOBOIHMKHM, NOJYIPOBOJHUKH U JUAIEKTPHUKH.
Oco6eHHOCTh TPOBOUMOCTH B MOJIYIPOBOTHUKAX.

CucremaTuka >3JEMEHTAPHBIX 4YacTHIl. 3aKOHBl B3aWMOINPEBPAIICHUN YacCTHL, SIEpHbIE
peakuuu, nepext maccel. CTpoeHHe sAep, AAepHble CHIIbL, YCTOWYMBBIE U HEYCTOWYMBBIE s/pa,
€CTECTBEHHAas] M HCKYCCTBEHHAas pPAaJMOAKTHUBHOCTb. 3aKOHBI PAJMOAKTHBHOIO pacIaja.
[TpuHIMOBl  paAMOaKTHBAIMOHHOTO aHanu3a. «MedeHble» arombl B Ouomoruu. Ilytm
WCITOJIB30BaHUS IEPHOUN SHEPIUH.

3aKOHOMEpPHOCTH pPa3BUTHSA

[Tonsitue o0 sBomtonMu B (GU3MKe, OMOJOTHM W APYruX Haykax. [IpoTHBOMOIOXHOCTH
HaIIPaBJIEHHOCTEM 3TUX 3BOJIIOLIMOHHBIX IIpoLeccoB. IlyTu npeononenus npoTuBopeyus.

Bpemsa B xmaccuueckoM mupe. Ponp nepmoandeckux M HENEPHUOIUYECKHUX MPHPOIHBIX
nporeccoB B (OPMUPOBAHUM TOHSTUS BpeMeHU. VHBapHaHTHOCTb MPOCTEHIINX (DU3HUYECKUX
3aKOHOB OTHOCHUTEIIBHO CMEHBl 3HAaKa BpEeMEHHM. HepaBHOBECHBIE MpPOIECCHI B  CIIOXKHBIX
cucTeMax M MOsIBIEHUE CTpelibl BpeMeHU. Poub ciaydailHbIX (PakTOpoB B (POPMHUPOBAHUU CTPEIIBI
BpeMeHU. DiykTyanuu, MOsSBICHUE CAMOOPTAaHM3ALMHA B OTKPBITBIX CUCTEMax M IepepacTaHue
¢dunykTyanuun B Makpockonuueckuit s¢¢exr. Ponp Oudypkanuii. IloBenenue sHTponuu B
OTKPBITBIX CHCTEMAX.

JIONOJIHUTEIBHOCTD, COOTBETCTBHE, NPOrH03. OOIIHOCTH (PyHAAMEHTAJIBHBIX BHIBOJAOB
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[TpuHIMIT TOMOTHUTEIFHOCTH M €r0 BCeoONIHOCTh. Mcmonb30BaHue MoAenel sBICHUN U
00BEKTOB B Ipollecce IMO3HAHUSA KakK CJIEICTBHE NPUHLMIIA JOMOJHUTEIbHOCTH. OOpaTHbIE
3amaud, CyObeKTUBHBIH (akrop mpm wux pemeHud. OrpaHu4eHHOCTh  IPUHIHUIA
JI0Ka3aTeIbHOCTH B Hayke. [IpuHIMI cOOTBeTCcTBUs, HaOIIOfaeMble U HEHaOJIoJaeMble
BeNMWYMHBI B (Qu3uke. TpeboBanusi Kk ¢GopmupoBanuio (uznyeckux Teopuild. PacmmpenHoe
IIOHMMAHHE NpPHHLHUINA AeTepMuHM3Ma. CilydallHOE M 3aKOHOMEPHOE B IPUPOAC U IPEIEIIbI
NPUMEHUMOCTH HAy4yHOrO MporHo3a. Hayunelii mporo3 B Hayke 00 oOmectBe. Pusuka u
kubepHeTHka. Ciensiye CUCTEMBbl U YIpaBJICHHUE.

4.2. Cogepxanue JeKIUl

HaumeHoBaHue geKuuu
/o

JacoB

1. | DBomonus U coBpeMeHHble Mojenu (usnueckoit kapTuHbl mupa. CoBpeMeHHas
¢u3nka Kak KyiIbTypa HAONIOACHUH, MOACITHPOBAHUSA, HKCIEPUMEHTAIBHOTO
HCCIEAOBAHUS M KOJIMYECTBEHHOI'O IPOTHO3WPOBAHUS SIBICHUN TpUpoAbl. Poib
(GU3MKK B Pa3BUTUU TEXHUKH M arpONPOMBIIUIEHHOTO MPOU3BOACTBa. KnHemaTtnka
MarepuanbHol  Toukd.  KoopauHaTHbIA ~ METOA ~ ONHMCAHUS  JBH)KCHHH.
Kunematnueckoe  ypaBHEHME  JBUKEHHSI M ONpElEsieMble 10  HEMY
KMHEMAaTUYECKNE XapaKTEPUCTHKHU.

ro| Kox-Bo

2. | BexTopHbIii cnoco0 ommcaHUs ABMKEHHH. BEKTOpbl mepememieHus, CKOPOCTH,
YCKOpEHHS. YTJIOBbIE XapaKTEPUCTUKHU JIB)KEHHUSI IO OKPYKHOCTU. IJIEMEHTBI
penaTuBUCTCKONM MexaHuku. [locTynaTel crnienuanbHOW TEOPUM OTHOCHUTEIBHOCTH.
[IpeobpazoBanus Jlopenna. Cnoxkenue ckopocteil. OTHOCHUTENBHOCTh JUIMHBI
OTPE3KOB U JUJINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | AuHamuika MaTepHallbHOM TOYKH M TOCTYMATEIhHOTO IBHKEHHsI TBEPAOTO Tena.
[Ipunuun  otHOCUTENbHOCTU. 3akoHbl HbroToHa. Buaelr cuwin.  {unamuka
BpalaTeNbHOrO ABUXKEHUSA. MOMEHT cuiibl. MOMEHT MHEPIMH. 3aKOHBI COXPAHEHUS
UMIyJibca U MOMEHTAa WMMyJibca. VHepuuanbHble U HEUHEPIUAIbHBIE CHUCTEMBI
orcuéra. CUIIbl HHEPLIMH NIPU PA3JIMYHbIX BUAAX JBUKEHUS.

4. | PaGora, MomHOCTh M »dHeprus. MexaHudeckas paboTa U MOIIHOCTb MpPH
IIOCTYAaTEJIbHOM M BpalllaTelIbHOM JABIKEHUAX. KuHeTnueckas 3Heprus u teopema
0 KMHETUYECKON YHEPTUU.

KoHcepBatuBHBIE CWJIBI M NOTEHLMalIbHas 3Heprus. IIpuMepsl NMoTeHIMAIbHBIX
noJiel. 3aKOH COXPAaHEHHUsl YHEPTUHU B MEXAHUKE.

5. | Mexanuueckue konebanus. KunemaTnka rapMoHuYeckux kosiebanuil. CroxeHue
KoJieOaHUH. AKYCTHYECKHE PE30HATOPHI.

Junamuka  rapMoHudeckux — kojebanui.  JluddepennmanbHoe — ypaBHEHHE
KoJieOaHui. 3aTyxarolne U BBIHYXJACHHBIC KojeOanus. MexaHndecKuil pe30HaHC.
MasTHUKWU.

6. | Mexanundeckue BoyHBL. BonHoBoe ypaBHeHue. Buasl BomH. HHTepdepenius,
nudpakiys U qucnepers BosiH. BonHbl 1 nHdopmanus.

7. | OcHOBHbBIE TOJOXKEHUS MOJEKYIAPHO-KMHETHUYECKOM Teopuu. HMaeanbHbI Tras.
OcHoBHoe ypaBHeHHe MKT u ypaBHEeHHE COCTOSIHUS UACAIBHOTO rasa.

8. | ArperatHblie cocTosiHUA U (ha3oBble mepexossl. PeanbHble Ta3bl. CKIKEHHE Ta3oB.
OcobenHoctu  xuakoro  coctostHus.  CTpoeHue  KpUCTauioB.  JledexTsl
KPUCTAJUIMYECKOr0 CTpoeHus. IIpOYHOCTD U IIIACTUYHOCTD.

9. | SBnenuss mnepenoca. Juddys3us, TEMIONPOBOAHOCTH U BHYTPEHHEE TPEHHE.
MonekynapHO-KMHETUYECKask TEOPHUS SIBJICHUI MepeHoca.

10. | OcHOBBI TepMOAMHAMUKU. BHYTpEHHss1 SHEPIUs U MEPBOE HAYAJI0 TEPMOAMHAMUKU.
Pabota m TemnoéMKOCTh Ta3a MpU Pa3IMYHBIX TMpoleccax. BTopol 3akoH
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TepMOJIMHAMUKU. TernaoBble ABUraTenn U XonoauibHbie MamuHbl. KITJ[ TernoBsix
JIBUTATEJIE U CTATUCTUYECKUK CMBICI BTOPOTO 3aKOHA TepMoauHaMuku. [loHsTue
sHTporuu. [loHsATHE O TepMOAMHAMHKE HEOOpPAaTUMBIX IPOIIECCOB M OTKPBITHIX
CHUCTEM.

11.

DJIeKTpUuYecKuil 3apsi. B3aumonencTBue 3apsaoB. DJIEKTPOCTATHYECKOE IIOJIE.
Bekrop mHanpsok€éHnoctu. Pacuér anexrpocratndeckux nosied.  Ilorennman
JNeKTpocTaThuyeckoro  mojsi. Pabora mo  mepemelieHuro  3apsgoB B
ANIEKTPOCTATUYECKOM ToJIe. [NoTenunan U IpaJUeHT  IOTEHIMANA.
OKBUIOTEHIUAJIbHBIE TOBEPXHOCTH.

12.

BemectBo B a3nextpuueckoM 1mosie. llonsipHble W HENoOJSpHBIE MOJIEKYIIBI.
[lonApuzanus  OUDIEKTPUKOB. Bekrop CMEILICHHUS. [TpoBogHMKHN B
NIEKTPOCTATUYECKOM I10JI€. DJIEKTPOEMKOCTh IPOBOIHUKOB. KOHEHCATOPBI.

13.

[TocTosnHHbIN AneKkTpuUeckuid TOK. 3akoH Oma. DnekTpoaBuxyinas cuia. [IpaBuna
Kupxropa w  pacu€rer osnextpuyeckux meneil.  Kmaccuueckas — teopust
ANEeKTpONpoBOAHOCTH. BriBom 3akona Owma. Ilpuponma cBepXmpoBOIMMOCTH.
Hocurenu  Toxka B pa3JMyHBIX  [POBOJAHHMKAX.  OJEMEHTbl  TEOPUU
anekTponpoBoaHocTH.  [lomynpoBoguuku.  IlomynmpoBogHUKOBBIE — TPHOOPHI.
OneMeHTHl (U3UYECKON dIIeKTpOHUKH. KOHTAaKTHBIE SIBJICHHS B MeETaIax W
MOJIYIIPOBOJIHUKAX. YCHEXH COBPEMEHHOW MOJYNPOBOJHUKOBOW KOMIIBIOTEPHOM
TexHUKH. buotoku n OuonndopmaTuka.

14.

MarnutHoe none. B3anmojelcTBHE 3JIEKTPUYECKHUX TOKOB. Pacdy€Tbl MarHUTHBIX
nosiedt. 3akoH buo-CaBapa-Jlaruiaca. MarnuTHble cBoiicTBa BelecTBa. Jua-, mapa-
n ¢deppomarneruku. JlomeHnbl. DeppuThl. DJIEKTPOMAarHUTHBIE CEHapaToOpbl B
arpouH)XxeHepuu. JleicTBUE MArHUTHOTO TOJIA HA DJJIEKTPUYECKUHA TOK U
IBUOKYIIHecs 3apshkeHHble yacTunbl. Cuna Ammepa u cuna Jlopenma. Dddext
Xoma. DIeKTPOABUTATEIIN.

15.

OnekTpoMarHuTHass MHAyKIusA. 3akoH Papanes u npaBwio Jlenuna. Mexanusm
Bo3HuKHOBeHust DJIC wuHaykuumu. ['enepatopbl rapmonmueckor OJOJIC wu
TpancopmaTopsl. UTHAYKTHUBHOCTH MPOBOIHUKOB. JHEPTUSI MAaTHUTHOTO TOJISL.

16.

[lepemennsblit anekTpuueckuil Tok. Llenu nepemenHoro toka. 3akon Oma Juis 1ienei
nepeMeHHoro Ttoka. lIlonHoe comporuBieHHE IEpEMEHHOMY TOKYy. BekrTopHas
quarpaMMa. PesoHaHc B 1ensiX NepeMEeHHOro TOKa.

17.

OnexkrpomarauTHoe nosie. O600menue 3akona dapanesi. 3akoH MOJHOTO ToKa. TOK
CMEIEHUs. OJEKTPOMAarHUTHbIE BOJIHBL. YpaBHeHMs MakcBemna. Cucrema
ypaBHeHHI MakcBenna B qud¢depeHInanbHol U UHTerpajgbHoi (opmax. Bektop
VYmoBa-TloitHTuHra. /laBnenue cpera. I'apmonmueckuit ocummistop. CBoOOgHBIE
ANIEKTPOMAarHuTHhIE KojeOaHus. 3aTyxaloluMe | BBIHYXKICHHbIE KoJeOaHus.
Pesonanc.

18.

l'enepanus, mnepegaya W OpUEM  BJIEKTPOMArHUTHBIX  BOJH.  OTKpPBITHII
KosiebaTenbHbIi KOHTYp. [IpuHImn paboThl paguonepenaTyuka U paauonpuéMHUKA.
Monynauus M JeTeKTUPOBAHUE JJIEKTPOMArHUTHBIX BOJH. Paauonokauus u
teneBuaeHue. [llkana >0€KTpOMarHUTHBIX BOJH. PasznuyHble Quama3soHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOEHHOCTH U TEXHUYECKUE CPEACTBa
ux nonxy4yeHus. Mcrnonb3oBanne BUAUMBIX YIbTPa(QHOIETOBBIX U APYTHX U3ITYUEHUH
B PAaCTEHHEBOJICTBE U )KHUBOTHOBOJICTBE.

19.

DneMEHTHl reOMEeTpUYECKOM ONTUKU. OCHOBBI FEOMETPUUECKON ONTUKUA. DOpMyIIbI
Openens. [lpunnun oOpatuMocTH cBeTOBBIX Jiyued. IIpubopbl reomerpuyeckoit
onTUKU. POTOMETPHUSL.
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20.

OneMeHThl BonHOBOWM onTuku. [lpunmun [roiirenca. WutepdepenHmus cBera.
KorepeHTHOCT M ONTHYECKUH XOX Jyded. YCIOBUS MAKCUMyMa U MHHUMYyMA.
HNutepdepomerprl. DnemenTtsl rojorpaduu. Judpakuus cBera. IlpuHIun
Ioiirenca-®penens. Audpaxuuonnas pemérka. Cnexrporpadus. Audpakums
PEHTI€HOBCKHUX JIy4eil.

21.

B3aumoneiictBue uznydenus ¢ BeuiectBoM. [lonsipusanus cBera npu OTpaXeHUU H
npenomiieHuu. JIBoitHoe myuenpenomiieHue. ONTHYECKH aKTUBHbBIE BEIECTBA.
Caxapumerpsl. ckyccTBeHHasi aHM30Tponusi U €€ ucnoiap3oBanue. HopmanbHas u
aHoMasbHas aucnepcusi. TerioBoe u3iaydeHue. AOCOMOTHO YEPHOE TeNo. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupometpusi. Dororddexr. BHemHu, BHYTpEHHUH W BEHTHIIBHBIA (POTOIDDEKT.
VYpaBuenune Oinmreiina. I[lpumenenue ¢orosnementoB. Dpdexkr KommroHna.
JlromuHecrieHTHOe  u3nydeHue.  buomtomunectenuus.  DoToOMOIOrHYECKHE
npoueccel.  ®DotocuHTe3.  TepmMoauHamMuKka U MeXaHU3M  (OTOCUHTE3A.
buosHepreTuka.

22.

DneMeHTHl KBaHTOBOM MexaHHUKH. KoprmycKysipHO-BOTHOBOU Ayanu3M. udpaxius
annekTpoHOB. CooTHowIEeHUs1 Heonpenen€HHocTel. Ypasuenue lllpenunrepa. Atom
BOZOpPOJA. OHepreTuueckue ypoBHUM artoma. [loTeHuumanm BO3OYXKIEHUS WU
nonusauuu. Ilocrymater  bopa. M3nydeHume W IOIVIOLIEHWE  DHEPIUU.
Bonopononono6Heie HOHBL. CTPYKTypa CIOXKHBIX aTOMOB. DHEPreTUUECKUE YPOBHU
B cinoxHbIX aromax. IlpmHnun Ilaymu. OnrTudeckue CHEKTpbl U CHEKTPHI
PEHTIE€HOBCKOI'O U3IIy4EHHUS. Ilepuonnueckas cucrema JJIEMEHTOB
.. Menneneena.

23.

®du3uka MoJIeKyJl. JHEpreTu4eckre ypoBHU MojieKysa. OOMEHHOe B3auMOJECICTBHE.
Monrnexymsipable  cnekTpbl. [IpuHIMD — paboThl  KBaHTOBBIX  I'€HEPATOpPOB.
DONeKTpOHHBIM NapaMarHUTHbIN pe3oHaHc. [lonuMepsl M KMIKHE KPUCTAJIBI.
OcHOBHbBIE BH/BI KOJUIEKTUBU3ALMU MOJIEKYN. SIBIEHHE paguOaKTHUBHOCTH. Buisl
pPaIMOAaKTUBHOTO pacmaaa. 3aKoH paJAHOaKTUBHOTO pacmana. CraOuwibHbIE U
pasvoaKkTUBHBIE M30TONBI. [IpHMHIMIBI pasinoOaKTUBAMOHHOIO aHaiu3a. fnepHble
peakunn. MexaHusMm sSAepHbIX peakuuid. llenmHas peakuus geneHus —Anep
«MeueHble» aToMbI B Onosoruu. I1yTu ncnoiabp30BaHus SA€pHON SHEPTHH.

24,

DneMeHTapHbIe YaCTHUIIBL. Knaccudukarus 3JIEMEHTAPHBIX YaCTHII.
B3anmMomnpeBpamiaeMocTs 3IIEMEHTApHBIX YacTHI. MeToabl YCKOPEHHs YacTHII.
AnTHuacTuiel UM aHTHBenlecTBO. CoBpeMeHHas (HU3MKa U arpoMH)KEHepus.
BemectBo u mone. OOBEKTHI M TPOLECCHL.  DBOJIOIUOHHBIC  MPOIECCHI
npeoOpa3oBaHusl MaTepuu. BeriecTBeHHbBIE, YJHEPTETHUECKUE, HIIEKTPOMArHUTHbIE U
nH(popMalMoOHHbIe TpeoOpa3zoBaHusi OMo00BEKTOB. Pa3Butme arpodusuku,
OMoMeXaHUKH, OMOPU3UKH, OMOPHEPTreTHKH, OMOMH(POPMATUKH, OMOTEXHOJIOTHH U
arpoMH)XEHEPHUH.

Hroro

48

4.3. Conepxanue 1a00paTOPHBIX 3aAHATHI

Koma-Bo

HaunmenoBanue 1a60paTOpHBIX 3aHATUH
JacoB

N3yueHne MexaHU4eCKOro ABMKEHHUsS Ha MaluHe ATBy1a 2

N

Ornpezenenne MOMEHTa HHepIMu MasTHHKa O6epOeka

OnpezneneHre MOMEHTA HHEPLUU METOJIOM KPYTHIIbHBIX KOJIeOaHH 2
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W3ydenue koneOaHU MAaTEMAaTHYECKOTO MAasITHUKA U OTPEJIENIEHNE YCKOPEHUS

4 2
CBOOOJTHOTO Ma/ICHUS
5 | M3yuenue rapMoHHUYECKUX KOJeOaHU C MOMOIIBIO MPYKUHHOTO MAasTHUKA 2
6 | M3yuenue 3aryxaromux KojaeOaHH IPpU BHYTPEHHEM TPEHUU 2
7 | Onpegenenue BS3KOCTHU KUJIKOCTH 110 MeToy CTokca 2
8 Omnpenenenue ATUHBI CBOOOIHOTO Mpodera MoiIeKyn u kKodddunuenra 9
BHYTPEHHETO TPEHUs BO3AyXa
9 | HccrnenoBanue 3I€KTPOCTATUYECKOTO TOJIS 2
10 | M3mepenne EMKOCTH KOHJIEHCATOpA 2
11 | U3mepenue conmpoTUBICHHUS MPOBOJIHUKOB METOJJOM MOCTa Y UTCTOHA 4
12 | M3y4yeHue 1ienu NOCTOSTHHOTO TOKa 2
13 | i3mepeHne ropu30HTAILHON COCTABIISIONICH MAarHUTHOTO TTOJIS 3eMJIN 2
14 W3yuenue nenu nepeMeHHOro TOKa U ONpeAesIeHIe HHAYKTHBHOCTH KaTYIIKA 9
15 W3yuenne nudpakuum cBeTa u OTIPE/ICNIeHHE JUTHbL CBETOBOI BOJIHBI IPU 4
MOMOITH TU(PAKIIMOHHON PEeETKU
16 | [lonydeHue u aHaIU3 MOJIPU30BAHHOTO CBETA 2
17 W3yuenne BpamieHus MI0CKOCTH TOJSPU3AIIH CBETa ONTHYECKH aKTHBHBIMU 4
BEIECTBAMHU
18 | M3y4yeHne ONTHYECKUX MUPOMETPOB 2
19 | Usyyenue 3axkoHOB BHeniHero Gporodddexra 2
20 | Ananu3 ciekTpa M3JIydeHHsl ra30pa3psiIHON JTaMIIbI 2
21 | AHanu3 crekTpa M3JIy4eHHUs JaMIIbl HaKaJIuBaHUs 2
HTtoro 48
4.4. Conep:xaHue NPpaKTHYECKUX 3aHATHIA
Ne . Kon-Bo
- HanMeHnoBaHue MpakTUYECKUX 3aHITUN .
1 KunemaTtuka 2
2 JlnHamuka 6
3 3aKOHBI COXpaHEHHSI 4
4 Mexannueckne KoneOaHusl U BOJTHBI 6
5 DIeMEHTHI MOJIEKYJIIPHOM U CTaTUCTUYECKOU (pU3NKHU 6
6 DJIEMEHTHI TEPMOJUHAMUKHI 4
7 DIIeKTPOCTaTHKA 4
8 [TocTOSTHHBIN TOK, TMEKTPUUECKUE IIEMU M MaTePHAIIBL. 4
9 [locTosiHHOE MarHUTHOE MOJIe 4
10 DNEeKTPOMarHUTHbBIE KOJICOAHHSI U BOJIHBI. 6
11 I'eomeTpryeckasl ¥ BOJHOBAsI ONTUKA 6
12 | KanToBas onruka 4
13 | DneMeHTH KBAaHTOBOM MEXaHUKU M aTOMHOM (DU3HKH 4
14 ATOMHOE SI7IpO ¥ DJIIEMEHTAPHBIE YaCTUIIHI 4
Htoro 64
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4.5. Buabl u cofepxaHue CaMOCTOSITEIbHON padoThI 00y4aromuxcst

4.5.1. Bunsl caMOCTOATENBHOM paboThl 00YyJaIOIINXCS

BI/II[BI CaMOCTOATEIbHON pa6OTBI o6yqa}0mﬂxc;1 KommuectBo yacos
HOI[FOTOBKa K IIPaKTUYECKHUM 3aHATHAM 64
HOI[FOTOBKa K J'Ia60paTOpHI>IM 3aHATHUAM U K 3alIUTC 48

71a00paTOPHBIX pabOT

CaMocTosTeIbHOE U3yUEHUE OTJEIbHBIX TEM U BOIIPOCOB 34

Hroro

146

4.5.2. ConepxaHue CaMOCTOSITEIIbHONW pabOThI 00yUYarOIUXCs

Ne Kou-Bo
HaumenoBanue TeM 1 BOpocoB

/T 4acoB

1. Kunematnka. 3amaun OaJsTMCTUKHM, HABEJACHUS HA II€NIb, ONTHMH3AIHH 10
JIBIDKEHUS, UX TIPUMEHEHHUE B arpOMHKCHEPUH.

2. Jlunamuka. PeakTuBHOe nBmkeHue. J[BrkeHwe HeOecHBIX Tenl. [lon€Ter B 10
KOCMOC. Y CTOMYHBOCTD JIBHKEHHUSI. [ MPOCKOMBI.

3. 3akoHbl coxpaHeHus. llepegadya MOIMHOCTH B MEXaHMUYECKHX CHCTEMax.
[Ipo6nema Ge3omopHoro aBuxkenus. [Ipobiema BeUHOro ABUTATENS MEPBOTO 12
pona.

4, Mexanuueckue KojeOaHus M BOJHBIL. PacdyéT KOHKPETHBIX COCTOSHUN H 10
ornpeJieJIeHue COOCTBEHHBIX YaCTOT KOJIe0aTeIbHBIX CUCTEM

S. DneMeHThl MOIEKYISIpHOM U cTatuctudeckol ¢u3uku. OcoOeHHOCTH
KHUJIKOTO COCTOSIHUSA. [I0BEpXHOCTHOE HATSKEHHE, CMAUYUBAHUE, KATUJUISPBI. 10
[TouBeHHas Biara v MOJUB PaCTECHUM.

6. DneMeHTbl TepMOoJAMHAMHUKU. TemioBas 3HEpreTuka W €€ 3KOJIOTHYECKU 10
acnekT. Termmon30Isus, METO bl 9KOHOMHUH TeTlIa.

7. OnektpoctaTuka. (CTaTMYeCKOe  SJEKTPUYECTBO.  DJEKTPU3ALMS  Tel. 10
JIBroKkeHre 3apsKEHHBIX YaCTUIl B DJIEKTPUUECKHUX TOJAX. AHAIOTHH MEXIY
AJIEKTPOCTATUUECKUM U T'PAaBUTALIMOHHBIM MOJISIMH.

8. [ToCTOSIHHBIN TOK, 3JIEKTPUYECKHE LEMHU U MATEPUAIIbl. DIEKTPUUECKHUM TOK B 12
KUAKOCTAX ¥ razax. KopoHHBIH pa3psia. DnekTpoGuinbTpel.

9. IlocTtosinHOE MarHuTHOe Tojie. IlocTossHHBIE MarHWTBHL. MarHuTHOE TI0Jie 12
3emnu. JIBuKeHUE 3apsDKEHHBIX YAcTUIl B MarHUTHBIX Toniax. Macce-
CIIEKTPOMETPHUSI.

10. | DnexTpoMarHuTHbBIe KoneOaHus W BonHBL M300perenue paamo. I[lepenaua 12
cUrHajoB. PannocBsi3p 1 pagnonokanus. MUKpOBOJIHOBASI TEXHUKA.

11. | I'eomerpuyeckast ¥ BOJIHOBas onTuka. OnTuyeckue n3o00paxxeHus. Mexanusm 8
3penusi, neexTrl 3peHns. OnTrudecKkue sBJIeHus B atMocdepe.

12. | KBanToBas ontuka. JlromMmuHecueHnms. BwiHYX)AeHHOE W3JIyYCHHE W 10
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ONTHYECKHE KBaHTOBBIC reHepatopel. DotoHbl. OmnbiT bére, sddexr

Kowmmrona.

13. | DieMeHTHl KBaHTOBOM MEXaHHMKH W aToMHOW (pu3uku. IloctaHoBka 3amad o 8
IBWOKeHUH MUKpodactuil. OmepaTopsl (U3NYECKUX BeNMWYUH. KBaHTOBBIC
COCTOSIHHS.

14. | AToMHOE SIIpO M DBJIEMEHTAapHBbIC YacTHUIBl. VOHM3WpYIOMINE W3IIy4eHUs W 8

OLICHKa MX JCHCTBMS Ha MaTepuallbl M JKMBBIE OpraHu3Mbl. MeTosl
U3MEPEHUS] MHTEHCUBHOCTM HOHU3MPYIOLIUX H3JIy4eHUH. EcTecTBeHHbIN
pajuanoHHbIN QOH.

15. | CoBpemennas (puznyeckas KapTuHa Mupa. Posb (U3MKK B pa3BUTUU TEXHUKH 4
Y arporpoOMBIIIIEHHOTO TPOU3BO/ICTBA.
HTroro 146

5. YueOHO-MeTOANYeCcKOe o0ecniedeHue CAMOCTOATEIbHOM padoThl 00y4aroImuXxcst
10 JUCHMILIHHE

YyeOHo-MeTonuueckue pa3pabotku umerotes B Hayunoit oubnuoreke ®I'bOY  BO
OxHo-Ypanbckuii 'AY:

1. OcHOBBI BHOpAIIMOHHON MeXaHWUKHU [DIEKTPOHHBIM pecypc] : yueb. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYIAEHTOB OYHOM M 3a04HON (opM 00ydeHMs] HampaBlICHUS
noarotoBku 23.03.03 DkcrutyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEKCOB /
OxHo-Ypanbckuit 'AY, Unctutyr Arpounxkenepuu ; coct.. E. M. bacapeiruna [u np.] .—
YenssOunck: HOxuo-Ypansckuit I'AY, 2016 .— 58 c. — JlocTyn M3 JIOKQIBHOW CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBast U KBaHTOBAsi ONTUKA [DNEKTPOHHBIA pecypc| : METOOUYECKUE YKAa3aHUS U
3a1aHus 10 u3MKe 1J1s1 OaKaTaBpOB U CTYJEHTOB MHKEHEPHBIX crienunanbHocTed / cocT.: E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UHcTuTyT arpomHkeHepuu .— YensOMHCK:
Oxno-Ypanbckut  TAY, 2015 .— 41 c¢. — Jloctyn u3 JIOKadbHOM  CceTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. =~ —  Jloctyn w3  cetu  UHTepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢uszuka [DIeKTpoHHBIM pecypc] : meron. ykasaHus / cocT.. E. M.

bacapsiruna [u np.] ; IOxno-Ypansckuit 'AY, UnctutyT arpounxeHepun .— YensOMHCK:
IOxHno-Ypanscknit  I'AY, 2017 .— 20 c.— Jloctynm U3 JIOKaIbHOW  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf.  —  Jloctrym w3  cetu  HHTepHeT

http://188.43.29.221:8080/webdocs/fisika/13.pdf.

6. ®OoH OLICHOYHBIX CPEACTB AJIs IPOBEACHUS
NPOMEKYTOYHOH aTTeCTAUM 00y4aKOIIUXCH M0 JUCHUILINHE

JInst yCTaHOBJIEHUS COOTBETCTBHSI YpPOBHS TOJTOTOBKH OOYYarOMIMXCS TpeOOBaHUSIM
®I'OC BO pazpabotan QoHJ OIEHOUYHBIX CPEACTB ISl TEKYIIETO KOHTPOJS YCIEBAEMOCTH U

MIPOBEICHUS MPOMEKYTOUYHON aTTeCTallud OO0y4YaroImMXCcs Mo auciuurinHe. DOoH ONEHOYHBIX
cpencts npeactasieH B [Ipunoxenun Nel.

7. OcHOBHAs1 H 10NIOJTHUTE/IbHAs y4eOHasl JIMTepaTypa, Heo0XoAuMas 11 0CBOCHHUS
AUCHMILTUHBI

OcHoOBHas ¥ JONOMHUTENbHAS yuyeOHas nuTeparypa umeercs B Haydnoit Oubimoreke u
3JIEKTPOHHOM MHpOpMannoHHO-00pa3oBarenbHOi cpene PI'BOY BO I0xHo-Ypansckuii [AY.

OcHoBHAA:
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http://192.168.0.1:8080/localdocs/fisika/11.pdf

1.1.

1.2.

1.3.

1.4.

1.7.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

I'padoBckuit P.U. Kypc ¢usuku [DnexktpoHHsii pecypc]: yued. mocobue / P.M.
I'pabdoBckuit - Mocksa: Jlanb, 2012 - 608 c. - Jloctyn k mojgHOMY TEeKCTy c caiita DbC
Jlanb: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

Npanos U. B. COopHUK 3a7a4 MO KypCy OCHOBBI (DM3UKH U OMOPUZHKHU [ DIICKTPOHHBIN
pecypc]: / BanoB U. B. - Mocksa: Jlanb, 2012 - Jloctyn k nosHoMy TekcTy ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pll id=3802.

Jlusennes H.M. Kypc ¢wusuku [DnexrponHsiii pecypc]: yueonuk / H.M. JlueHues -
Mocksa: Jlanp, 2012 - 672 c. - Jloctyn k mnoinHoMmy Tekcty c caita OBC Jlas:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1l_id=2780.

Mexanuka. MonekynsgpHast ¢(u3MKa W TepMOAUHAMHUKA [DIEKTpOHHBIN pecypc]:
71ab0paTOPHBIN MPAKTUKYM 10 (U3HKE ISl CTYACHTOB OYHOU M 3a04HOM hopm oOyueHus
no Hanpasieruto 140400 - "DnekrposHepreruka u sekrporexuuka" / YI'AA; coct.: E.
M. bacapeiruna [u ap.] - Uenabunck: UI'AA, 2012 - 140 c. - locTyn U3 JIOKaJbHON CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. -  Jdoctynm w3 cetu  HutepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CasenbeB 1. B. Kypc obmeit ¢pusuku: yued. mocodue: B 3 1. / U. B. CaBennen - CIIO.:
Jlanb, 2007 - T. 1: Mexanuka. MonekymspHas ¢pusuka [ DIeKTpoHHBIH pecypc] - 432 c. -
Hoctyn K MIOJIHOMY TEKCTY c caiita 9BC Jlans:
http://e.lanbook.com/books/element.php?pll_id=71760.

CagenbeB U. B. Kypc obmieit ¢pusnkn: yuedHOe mocodue isi CTYACHTOB BYy30B: [B 3 T.] /
. B. Casennes - CII16.: Jlanp, 2008 T. 2: DnexkrpudectBo u MarHeTu3Mm. Bomnbl. OnTuka
[DnexTponnbiit pecypc] - 496 c. - Jloctyn k momHomy Tekcty ¢ caita DbC Jlans:
http://e.lanbook.com/books/element.php?pll_id=71761.

CagenneB U. B. COopHuKk BompocoB U 3a7a4 mo oOmieit pusuke [DnekTpoHHBIN pecypc]:
yue0b. nocobue / U. B. CaBenbeB - Mocksa: Jlanp", 2016 - 288 c. - JlocTyn kK MoiHoOMy
tekcty ¢ caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll _id=71766.

JlomosHuTeNbHAS

Bonbkenmreiin B. C. CoopHuk 3a1a4 1o odmemy kypey ¢usuku [Teker] - C.-IletepOypr:
Kuwxnsiit mup, 2003 - 328c.

Bonwskenmreita B. C. Coopuuk 3ana4 o obmemy kypcy ¢usuku [Tekct]: Yued.mocodbue
ms BTy30B / [Tox pen.J1.B.CasenseBa - M.: Hayka, 1990 - 397c.

I'padosckuit P.U. Kypc pusuku [DnexkTpoHHslit pecypc|: yueb. mocodue / P.U.
I'paboBckuii - Mocksa: Jlanb, 2012 - 608 c. - [locTyn k nosHoMy Tekcty ¢ caiita 9bC
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

3ucman I'. A. Kypc obuieit puzuku [Dnekrponnsiit pecype]: B 3-x 1./ I'. A. 3ucman, O.
M. Togec - CII6.: Jlans, 2007- T. 1: Mexanuka, MosieKkyisipHas (pu3nka, Kojaebanus u
BOJIHBI [ DNIeKTpOHHBIN pecypce] - 352 c. - Jloctyn k nonHOoMY TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=508.

NpanoB U. B. OcHoBsI puzuku u 6uodusuku [ DneKTpoHHbIH pecypc]: / UBanos U. B. -
Mocksa: Jlans, 2012 - JlocTyn k nomHOMYy TeKCTy ¢ caita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3801.

Hponos U. E. 3agaun no obmieit pusuke [Inextponuslii pecype]: / . E. Upoaos -
Mocksa: Jlans", 2016 - 416 c. - Jloctyn k noaHoMy TekceTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_id=71750.

Kamamaukos H. I1. [Tpaktrkym mo pemeHuto 3a1a4 no oomemy Kypey pu3nukwu.
Kone6anus u Boanbl. OnTuka [OnekTponnslii pecypc]: / Kanamuukos H.I1., KoxxeBHUKOB
H.M., Koteipsio T.B., Ciiupun I'.I'. - Mocksa: Jlaus", 2013 - JlocTyn kK OTHOMY TEKCTY €
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caiita OBC Jlanb: http://e.lanbook.com/books/element.php?pll id=38839.

Kanamaukos H. I1. IIpaktukym 1o pemenuro 3a1a4d no oomemy kypey ¢usuku. OCHOBBI
KBaHTOBOU ¢u3uku. CTpoeHHE BelecTBa. ATOMHAs | sepHas pu3uka [ DIeKTpOHHBII
1.8. pecypc]: / Kanamnukos H.I1., KoxesaukoB H.M., Kotsipsio T.B., Ciiupun I'.T'. -
Mockga: Jlans", 2014 - Joctyn k nmoaHoMy TekcTy ¢ caiita ObC Jlansb:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kamamnukos H.I1. ®usuka. UHTEpHET - TECTHpOBaHUE 0A30BBIX 3HAHUMN [ DJIEKTPOHHBIM
9 pecypc]: / H.II. Kanmamaukos, H.M. Koxxeaukos - Mocksa: Jlaub, 2009 - 150 c. -
" Jloctyn k nmosiHOMY TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172.

CagenbeB U. B. Kypc o6mieit ¢pusuku [Teker]: Yueb.mocodue mist BTy30B. T.2.

1.10. OnexTpuuecTBO U MarHeTu3m.Bonuel.OnTuka - 496¢. - M.: Hayka, 1982
COopnuk 3anad no ¢usuke [Dnextpouuslii pecypc]: / P. 11. bessepxuss, H. H.
111 I'opoxosckuit, P. U. I'pabosckuit; [log pen. P. U. I'pabosckoro - Mocksa: Jlans, 2012 -

77128 c. - Hoctyn Kk nonHoMy Tekcety ¢ caiita OBbC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

Ilepuoauyeckune u3naHus:

«I[Ipubopsl M TexXHUKa B3KCIepUMEHTa», «JlocTmxkeHus Hayku U TexHUKH B AIIK»,
«MexaHuzanusi ®  DJIEKTpU(UKALIMsA  CETBCKOTO  XO3AHCTBa», «CHOMPCKUIT  BECTHHUK
CEJIbCKOXO3SAMCTBEHHOU HaykW», «CelbCKOXO3AHCTBEHHBIE MAIMHBI M TEXHOJIOTHWY,
«Poccuiickas cenbckoxo3sicTBEHHAs Hayka», «CBETOTEXHUKa», « JHEPTOHAAZ0P».

8. Pecypcbl uHGOpMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTu «AHTEepHeT»,
He00XO0AUMBbIE 115l OCBOCHUS THCHMILINHBI

1. EqnHoe okHO AocTyma K yueOHO-MeToInYecKuM pa3padboTkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcurerckas 6ubnunoreka ONLINE http://biblioclub.ru

9. MeToauyeckne yKa3aHus 1 00yYAKOLIUXCS 10 OCBOCHHIO JUCIHUIIIMHBI

YyebHO-MeTon4Yeckue pa3paboTku uMmerorcst B Hayunoit Oubnmoreke M 3IEKTPOHHOU
uHpopmanmonHo-oo6pazoBatenbHo cperae DI'BOY BO HOxuo-Ypansckuii [AY:

1. OcHOBbI BHOpallMOHHOM MeXaHMKM [DJEKTPOHHBIH pecypc] : yuel. mocobue JuIs
CaMOCTOSITENIbHOM paboThl CTYIAEHTOB OYHOW W 3a04yHOM (opM oOydeHus HampaBiIeHUS
noarotoBku 23.03.03 DOkcrutyatansi TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB /
Oxno-Ypanbckuit 'AY, Unctutyr Arpounxkenepuu ; coct.: E. M. Bacapeiruna [u np.] .—
YensOunck: HOxuo-Ypansckuit ['AY, 2016 .— 58 c. — JocTyn M3 JIOKIBHOW CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosHOBas M KBaHTOBasl ONTHKA [DJIEKTPOHHBIM pecypc| : METOIMYECKUE YKa3aHUs U
3amanus 1o pu3uke 11 0aKaiaBpOB M CTYACHTOB MHXKEHEPHBIX crienuaibHocTel / coct.: E. M.

bacapeiruna [u ap.] ; FOxno-Ypansckuit ['AY, UHcTUTyT arpouHkeHepuu .— YensOMHCK:
Oxuno-Ypansckuit  I'AY, 2015 .— 41 c¢. — J[Joctym U3 JIOKQIBHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. = —  Hoctym w3  cerm  MHTepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynspHast gusnka [DneKTpoHHBIH pecypc] : meroa. ykazaHus / coct.. E. M.
bacapeiruna [u ap.] ; FOxHO-Ypansckuit 'AY, UHCTHUTYT arpomHxeHepuu .— YenssOWHCK:
IOxHno-Ypansckuit I'AY, 2017 .— 20 c.— Jloctynm U3 JIOKaJIbHOW  CETH
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http://192.168.0.1:8080/localdocs/fisika/13.pdf. = —  Jloctryn w3  cetu  HHTepHeT
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

10. UndopmanuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MIPH OCYIeCTBJIEHNH
00pa3oBaTe/ILHOIO MPOIecca M0 JMCUUILINHE, BKJIIOYAasl epeYyeHb NPOrpaMMHOr0
olecrieyeHus: U MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

B HayuHoii OMOIHOTEKE ¢ TEPMHHAIBHBIX CTAHIMH MPEJOCTABIIAETCS JOCTYN K 0azam
JTAHHBIX.

- KoncynprantILimtoc (cripaBovHbIC TPABOBBIC CHCTEMBI);

- Texakcnepr (uaHGOpMaronHo-crpaBouHas cucrema 'OCToB);

- «CenbX03TeXHHKa» (ABTOMaTH3UPOBAHHAS CIIPABOYHAS CUCTEMA).

[lepeveHpb AMIIEH3MOHHOTO MPOTPAMMHOT0 o0ecTiedyeHNs. PEeKBU3HUTHI MOATBEPKAAIOIIETO
JOKYMEHTA:
OC cmen. na3Hau. «Astra Linux Special Edition» ¢ oducHoli nporpammoii LibreOffice
(IOYpI'AY) NePBT-14/1653-01-BY3 ot 14.03.2018 (beccpounas), MyTestXPRo 11.0 Cyo6.
Hor. Ne A0009141844/165/44 ot 04.07.2017, nanoCAD 3nekrpo Bepcust 8.0 yoxampHas Ne
NCEL80-05851 or 23.03.2018, IIO «Maxima» (anasior MathCAD) cBobGogHO
pacnpoctpansiemoe, [10 «GIMP» (anamor Photoshop) cBoGomHO pacnpoctpansemoe, [10
«FreeCAD» (ananor AutoCAD) cBoboano pacmpoctpansemoe, KOMITAC 3D v16 Ne UII-15-
00053 ot 07.05.2015 (muuensuss UI'AA), Beprukans 2014 Ne YI[-15-00053 ot 07.05.2015,
AntuBupyc Kaspersky Endpoint Security Ne 17E0-161220-114550-750-604 ot 20.12.16
(mefictyetr mo 12.2018 r.), AutoCAD 2014 (MAUN) Cepuiinbtit Homep Ne  560-34750955 ot
25.02.2016.(dewictByer 3 roma), MoiiOduc Crangaptusiii Ne 138/44 ot 03.07.2018 r. (6e3
orpaHuyeHusi cpoka aeicteusi), APM WinMachine 15 Ne TITM-18/01-BY3, Windows 10
HomeSingleLanguage 1.0.63.71, ToroBop Ne 11464 ot 09.12.16, Jloroop Ne 11434 or
24.10.16 r., JoroBop Ne 1142Y ot 01.11.16 r., HoroBop Ne 11414 ot 10.10.16 1., HoroBop Ne
11404 or 03.10.16 r., Horosop Ne 11454 ot 06.12.16 1., JJoroBop Ne 11444 or 14.11.16 r.
MicrosoftOfficeProfessionalPlus 2010 RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503
67871967ZZE1212 APMWinMachine 12 Ne4499 ot 15.09.2014 MicrosoftWindowsServerCAL
2012 RussianAcademicOPEN 1 LicenseUserCAL Ne 61887276  or 08.05.13 rona,
MicrosoftOffice 2010 RussianAcademicOPEN 1 LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MaTepuanbHo-TeXHU4YecKasi 0a3a, He00X0AUMAas JIsl OCYLIeCTBJICHHSA
00pa30BaTeIbHOIO NMpoLecca M0 AUCHUIIIHHE

YuyeOHble ayIMTOPUM AJISl NPOBEeJCHUS 3aHATHH, MPeAYCMOTPEHHBIX MPOIrPaMMoON,
OCHaIlleHHbIE 000PY10BaAHMEM H TeXHHYECKHMMH CpecTBaMU 00y4eHHs

VYuebHas ayIuTOpHsl JUIS MPOBEICHUS 3aHATUI JIEKIIMOHHOTO M CEMHHAPCKOTO THUIIOB,
TPYNIOBBIX M WHAMBUIYaJbHBIX KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS W IMPOMEXKYTOUHOMN
aTTecTaluuu

No 430. 454080, r. Yensabunck, yn. Conu Kpusoii, 48.

2053, Ne 20953. 454091, r. Yensabunck, yi. Kpacnas, 38.

IMoMemeHus AJ151 CAMOCTOATENbLHON PadoThI 00yYAKOIIUXCS
ayn. No 423, Ne 427. 454080, r. YensiOunck, mp. Jleanna, 75;
ayn. Ne 149, 454080, r. Yensaouuck, yn. Coan Kpusoii, 48.
Ilepeyenn 000pyaoBaHNs M TEXHUYECKHUX CPEICTB 00y4YeHUs!

VYcranoBka nadoparopsas «CoynapeHue mapoB» - 1 mir.,

ycTaHoBKa jabopaTtopHas «MasTHUK MakcBemnay - 1 mrT.,

yCTaHOBKA JJabopaTopHasi «MasTHUK YHUBEPCATbHBIN» - | 1IT.,

ycTaHoBKa jabopaTtopHas «MammHa ATByznay - 1 mr.,
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ycTaHOBKa JaboparopHas «[ HpocKom» - 1 wr.,

YCTaHOBKa sl ONPEICIICHHs] OTHOLICHHS YACTbHBIX TEIIOEMKOCTEN Bo3ayxa — | mT.

YCTaHOBKA JUIsl K3YYECHHS 3aKOHOB T'€OMETPUUECKOM ONTUKH — | 1T,

YCTaHOBKa JUIsl U3y4eHUs MoJspu3aliu ceera — 1 mir.,

yCTaHOBKA I U3ydeHus nudpakuuu cBera — | mrT.,

MOHOXpomaTop — 1 mT.,

YCTaHOBKA IS UCCIICIOBAHUS XapaKTEPUCTUK BaKyyMHOro (poTosnementa — 1 mr.

I[IK DUAL-G2010/KK18,5 — 15 mr., IIK P-4/1GB/160Gb/mMonutop 17 — 1 mir.,
[IpoexTop Acer — 1 mT., Dxpan Matte — 1 mt. npoektop BenQ — 1 mit., sxkpan ECONOMY -1
IIT. CHCTEMHBIN OJIOK — 8 IIT. MOHUTOp — & IMIT.

Brixon B UHTepHET, BHYTPUMBY30BCKasi KOMIIBIOTEPHAsi CE€Thb, JOCTYIl B 3JIEKTPOHHYIO
nH(OPMaLIMOHHO-00Pa30BaTENbHYIO CPEaYy.

12. UnHoBaumoHnHbie GopMbI 00Pa30BaATEJIbHBIX TEXHOJIOTHIA

Bun zanarus
Jlexm
; H 13 13
dopMbI pabOTHI
AHann3 KOHKPETHBIX CUTYyalluil + - +
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IIPHJIO’KEHHUE Nel

®OH/I OHEHOYHbIX CPEJICTB

JUTSI TEKYILIETO KOHTPOJIS YCIIEBAEMOCTH M TIPOBEICHUS POMEKYTOYHOM aTTeCTalluN
oOyuatomuxcs no aucuuruinae b1.5.18 ®u3uka

Hanpasnenue noarorosku 35.03.06 Arpounskenepust

[Tpodune TexHuveckuii cepBuc B arponpoMbIILJIEHHOM KOMILJIEKCe

YpoBeHb BhIcIIero o0pa3oBaHus — 0OakajgaBpuaTr (aKajJeMUYecKuii)
Kpanudukanus — 6axanasp

dopma 00ydeHHs — OUHAsA

YeassOuHCK
2017
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COAEPKAHHUE

Kommnerennuu c ykazanuem sTamna ux ¢popmupoBanus B npouecce ocsoeHus: OITOIT
[TokazaTenu, KpUTEPUH U IIKaJIa OIIEHUBAHUS C(HOPMUPOBAHHOCTH KOMIIETECHIINI
TumoBele KOHTPOJBHBIE 33aMaHMSA W (WIM) WHBIE MaTepHajbl, HEOOXOIWUMBIE IS
OLICHKH 3HaHWH, yMEHHH, HAaBBIKOB U (WJIM) OIBITA AEATEIBHOCTH, XapaKTEePHU3YIOIINX
stan(sl) popMupoBaHUs KoMIleTeHIIUH B mpouecce ocBoerust OITOIT

MGTOI[I/IIIGCKI/IC MaTcpuraibl,

OTPENICTSAIONMNE TTPOIIECTYPHI

OLCHHUBAHUA 3HaHHﬁ,

YMEHMM, HaBBIKOB U (WJIM) OIbBITA JAESITEIBHOCTH, XapaKTEPU3YIOIIMX ATar(bl)
(GopMHpOBaHUS KOMIIETEHIIUN
O1neHOYHBIE CPENICTBA AJIsl IPOBEACHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH

4.1.
4.1.1.

4.1.2.
4.1.3.
4.2.

4.2.1.

VY CTHBIN OTBET HA IPAKTUYECKOM 3aHATUH

Otuer o maboparopHoii pabote

AHaNn3 KOHKPETHBIX CUTYaINi

[Ipouenypsl 1 OLIEHOYHBIE CPEACTBA JIJISl IPOBEICHUS IPOMEKYTOUHOU

aTTecTaluu
DK3aMeH
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1. Komnerenuuu ¢ yka3anueM 3rana ux GOpMHpPOBaHNs B IIpolecce 0CBOCHUS

o1nolI1

Komnereniuu no nanxoit nucnumuinae GopMupyroTcs Ha 6a30BOM JTare.

KounTponupyemsie KonTponupyemble pe3ynbTaTsl 00y4eHHs 0 AUCIUILTHHE
PE3YIbTATHI 3HAHUSA YMCHHUSI HABBIKU
ocBoenus OIIOII
(KOMTIETEHIIMN )
OIIK-2 OO0yuarommiics OO6yuaromuiics OO6yuaromuiics
CHOCOOHOCTH K TIOJDKEH 3HATH: | JOJDKEH YMETh: | JOJDKEH BJIAJICTh:
HCIOJIb30BaHUIO OCHOBHBIE UCIIOJIb30BATh HABbIKAMHU  ONMCAHUSA
OCHOBHBIX 3aKOHOB | ()M3MUYECKHE 3aKOHBI, | OCHOBHEIE OCHOBHBIX
€CTECTBEHHOHAYYHBIX | SIBJICHHUS U MPOLECCHl, | (pu3nueckre 3aKOHbI B | PU3NYECKUX 3aKOHOB,
JTUCIWILTAH B Ha KOTOPBIX OCHOBAHBI | MPOQECCHOHATBHON SIBIICHU I "
npodeccuoHaNbHOM | MPUHLIUIIBI  ICUCTBUSA | NEATEIBHOCTH - | mpoIIeCCoB, Ha
NEeATEIbHOCTH; 00BEKTOB (b1.5.18-Y.1) KOTOPBIX ~ OCHOBAHBI
npodeccnoHanbHOM MPUHIIMIIBL  IeWCTBUA
JEATEIIbHOCTH - 00BEKTOB
(b1.5.18-3.1) npodeccuoHanbHOM
JIESITCIIBHOCTH -
(b1.5.18-H.1)

OIIK-4 OO0yyvarormmiicst OOyuarommiics OOyuarommiics
CIIOCOOHOCTH peliaTh | JA0JDKEH 3HATh: JIOJIKEH YMETh: | IOJKEH BIIQ/ICTh:
WHXCHEPHBIC 33/1a9l | OCHOBHBIC 3aKOHBI | UCIIOJIb30BATh HABBIKAMHU  PEIICHUS

C HCTIOJIb30BAaHUEM | MEXaHHKH, OCHOBHBIE 3aKOHBI | MH)KEHEPHBIX 3a/iad C
OCHOBHBIX 3aKOHOB | DJICKTPOTEXHUKH, MEXaHHKH, HCIIOJIb30BaHUEM
MEXaHHKH, TUIPaBIIHKH, AIIEKTPOTEXHUKH, OCHOBHBIX  3aKOHOB
ANEKTPOTCXHUKH, TEPMOIUHAMUKHI U | THJIPaBIIMKH, MEXaHHKH,
THJIPaBIIHKH, TEIIOMAaccOOOMeHa, TEPMOIUHAMUKHU U | DIIEKTPOTEXHUKU,
TEPMOJMHAMUKHN U | HEOOXOIUMBIC JUTSL | TeTJIOMAaccooOMeHa THJIPABIINKH,
TEIJIOMaccoOOMeHa | perIeHHus TUTST pelieHus | TepMOIUHAMUKY u
WHXXCHEPHBIX 3a7a4 - | HEDKEHEPHBIX 3aJad - | TeIioMaccooOMeHa -
(b1.5.18-3.2) (b1.5.18-Y.2) (b1.5.18-H.2)

2. HOKaSaTeJ'll/I, KPUTECPHUHA U HIKAJIA OHCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHLii

[Tokazarenn Kputepnn u mkana onieHuBaHUS Pe3yIbTaTOB O0YUIECHUS 110 AUCITUTUTNHE
OIICHUBAHMSI _ _ _ _
(3YH) Henocrarounsrit JocratouHsrit Cpennuii ypoBeHb | BpICOKHMI ypOBEHB
YPOBEHb YPOBEHb
b1.b.18-3.1 | Obyuatomuiicsa He OO6yuatrouuiics OOyuarommiics ¢ OO6yuaromiuiics ¢
3HAET OCHOBHbBIE cinabo 3HaeT HE3HAYNTEIIbHBIMU Tpedyemon
¢buznyeckue OCHOBHBIE omnoKaMu u CTETIEHBIO TOJTHOTHI
3aKOHBI, SIBIICHUS buznveckne OTIEIEHBIMU ¥ TOYHOCTH 3HAET
U TPOLIECCHI, HA | 3aKOHBI, IBJCHUA U | TNpoOenaMu 3HaeT OCHOBHbIE
KOTOPBIX MIPOIIECCHI, Ha OCHOBHBIE dusndeckne
OCHOBAaHBbI KOTOPBIX OCHOBaHbI buznueckue 3aKOHBI, SIBJICHUS U
HPUHIUIIBI MPUHIUIIBI 3aKOHBI, SIBJICHUS U IIPOLIECCHI, Ha
necTBus NeiicTBUSL 0OBEKTOB MIPOIIECChI, Ha KOTOPBIX OCHOBAaHbI
00BEKTOB poECCUOHATIBHON | KOTOPBIX OCHOBAHBI HPUHIUIIBI
npodeccuoHaIbH JeSITETbHOCTH — MPUHIUIIBI NecTBUSL 00BEKTOB
OH NesTENbHOCTH NENUCTBUSI OOBEKTOB | NMPOGheCCHOHATHHOU
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npodeCCHOHATBLHON JESTeITbHOCTH
JESTEIILHOCTH
b1.5.18-Y.1 | O0yuaromutics He OOyuarommiicst OO6yuaromuiics OOyuarommiics
yMeeT cmabo ymeer yMeeT yMeeT
UCIIOJIb30BATh WCIIOJIb30BATh UCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHBIC OCHOBHEIE OCHOBHEBIE OCHOBHBIC
¢buznveckue ¢du3nveckne 3aK0HbI | PU3NUCCKUE 3aKOHBI | (PU3UUECKUE 3aKOHBI
3aKOHBI B B B B
npodeccuoHalbH | IpodeccronanbHOl | mpodeccuoHaIbHON | MpodecCHOHATBHOM
O I TEIIBHOCTH JESITEIIBHOCTH JESTEIILHOCTH C NESATEIIbHOCTH
HE3HAYUTEIIbHBIMU
3aTpyTHEHUSMU
b1.b.18-H.1 | O0yuaromutics He OOyuarommiicst OOyuaromuiics ¢ OO0yuarommiics
BJIaJICET cnabo Biageer HEOOJIBIITUMU CBOOOHO BJIa/IeeT
HaBBIKAMU HaBBIKAMU 3aTpyAHCHUSIMH HaBBIKAMU
MIPUMCHCHHUS IPUMCHCHHUS BJIQJICCT HABBIKAMHU IPUMCHCHUS
OCHOBHBIX OCHOBHBIX IPUMCHCHHS OCHOBHBIX
buznveckux ¢buznaeckux OCHOBHBIX buznIeckux
3aKOHOB B 3aKOHOB B ¢busnveckux 3aKOHOB B
npodecCHOHANIbH | TIPO(eCcCHOHATBHOM 3aKOHOB B pohecCHOHATLHOM
Oli JICATEITBHOCTH JeSITeIIbHOCTH npoeCCUOHATBLHON JeSITeIIbHOCTH
JIESITCIIBHOCTH
b1.b.18-3.2 | OGyuarouiuiics He OO6yyarommuiics OObyuaromuiics ¢ OO0yyaromuiics ¢
3HAE€T OCHOBHBIC cmabo 3Haer HE3HAYUTEIbHBIMH TpeOyemoi
3aKOHBI OCHOBHBIE 3aKOHBI OIIMOKaMu U CTETIeHbIO TIOJTHOTHI
MEXaHWKH, MEXaHHKH, OT/ICTBHBIMU ¥ TOYHOCTH 3HAET
DIIEKTPOTEXHUKH, | DIEKTPOTEXHHKH, npoOenaMu 3HaeT OCHOBHBIE 3aKOHBI
THJIPABIINKH, THJIPABIIAKH, OCHOBHBIC 3aKOHBI MEXaHHKH,
TEPMOJMHAMHKHU U | TEPMOJAUHAMUKH U MEXaHHKH, ANEKTPOTEXHUKH,
TEIJIOMacCOOOMEH | TEIIOMAacCOOOMEHa, | 3JIEKTPOTEXHUKH, TUJIPaBIIMKH,
a, KOTOpbIe KOTOpBIE TUIPaBIIHKH, TEPMOJUHAMUKHU U
UCTIOJNTB3YIOTCS B HCTIONTB3YIOTCS B TEPMOJMHAMHKHN M | TETUIOMAacCOOOMEHa,
pelieHun pelieHnn TEIIOMaccOOOMeHa, KOTOpBIE
WHXCHEPHBIX WHKXCHEPHBIX 33124 KOTOpPBIC UCTIOJIB3YIOTCS B
3a/1a4y UCIIONIB3YIOTCS B pelieHun
pelIeHnn WH)XCHEPHBIX 33724
WHKCHEPHBIX 33124
b1.b.18-Y.2 | OGyuarouuiics He Obyyaromuiics Obyuaromuiics Ob6yuaromuiics
yMEeT peliaTh cmabo ymeer yMeeT peliaTh yMeeT peliaTh
WH)XCHEPHBIC periaTh WHXCHEPHBIC WHXCHEPHBIC
3a/1a4u ¢ WHXCHEPHBIC 3a/1a4u ¢ 3a/1a4u ¢
HCIIOJIb30BaHUEM 3aJIauM ¢ HCIIOJIb30BaHUEM HCIIOJIb30BaHUEM
OCHOBHBIX UCIIOJIb30BaHUEM OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB OCHOBHBIX 3aKOHOB MEXaHHKH, MEXaHHKH,
MEXaHHKH, MEXaHHKH, ANEKTPOTEXHUKH, ANEKTPOTEXHUKH,
JNEKTPOTEXHUKH, | DIICKTPOTCXHUKH, THJIPaBIIMKH, THJIPaBITAKH,
THJIPABIIUKH, THJIPABIIUKH, TEPMOAMHAMHUKU U | TEPMOJUHAMUKH U
TEPMOJMHAMHKH U | TEPMOJMHAMHKH U | TEIJIOMAacCOOOMEHa | TerIoMaccooOMeHa
TEIIOMACcCOOOMEH | TerIoMaccooOMeHa c
a HE3HAYNTEIIbHBIMU
3aTpyTHEHUSIMU
b1.5.18-H.2 | O0yuaromutics He OO0yuarommiics OO0yuaromuiics ¢ OO0yuaromuiicst
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BJIaJIEET ci1a0o BIIageeT HeOOJIBIIINMA CBOOOHO BIIaZIEET
HaBLIKAMHU HAaBBIKAMU PEIICHUS 3aTpyTHEHUSIMU HABBIKAMU PEIICHHUS
pelIeHus HWHKCHEPHBIX BJIaJICET HaBLIKAMH HMHKCHEPHBIX
WHXCHEPHBIX 3a7ja4uu C perieHus 3a1a4M C
3aa4HM C HCIIOJIb30BaHUEM WH)KCHEPHBIX HCIIOJb30BaHUEM
HCIIOIB30BAHUEM | OCHOBHBIX 3aKOHOB 3a7a4uu C OCHOBHBIX 3aKOHOB
OCHOBHBIX MEXaHHUKH, HCIIOJIb30BaHUEM MEXaHHUKH,
3aKOHOB ANMEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB ANEKTPOTEXHUKH,
MEXaHHUKH, THJIPaBJIMKH, MEXaHMKH, THJIPaBIIHKH,
DJIEKTPOTEXHUKU, | TEPMOJAMHAMUKH H ANMEKTPOTEXHUKH, TEPMOJUHAMUKHU U
THJIPABIIMKH, TEIIOMaccoOOMeHa THJIPABJIMKH, TEIIOMaccooOMeHa
TEPMOJUHAMUKHU U TEPMOJUHAMUKHU U
TEenI0MaccooOMeH TermaoMaccooOMeHa
a

3. TunoBble KOHTPOJILHBIE 3aaHNUs M (WIH) MHbIE MATEPHAJIbI, HE00X0AUMBbIE IS
OLIEHKM 3HAHUI, YMEeHH M HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH, XapAKTEPHU3YIOIIHX
jTanbl (OPMUPOBAHUS KOMIIeTeHUMI B mpouecce oceoeHusi OIIOIT

TunoBbsle KOHTpPOJbHBIE 33JaHUS W MaTepualibl, HEOOXOAUMBIE Ul OLICHKM 3HAHUH,
YMEHUH W HaBBIKOB, XapaKTepU3yIOIUX O0a30BbIA dTam (OpMHUPOBAHHS KOMIIETCHIMN B
nporecce ocBoeHus: OIIOII, comepxarcst B yueOHO-METOANYECKUX pa3pabOTKax, MPUBEICHHbBIX
HUXKE.

1. OcHOBbI BHOpAallMOHHON MeXaHMKM [DJIEKTPOHHBIH pecypc] : ydel. mocobue uIs
CaMOCTOSITENIbHOM pabOThl CTYIAEHTOB OYHOM W 3a04HON (QopM 00ydeHMs] HampaBlICHUS
noarotoBku 23.03.03 DOkcrutyatanusi TpaHCIOPTHO-TEXHOJIOIMYECKMX MALIMH M KOMIUIEKCOB /
Oxno-Ypanbckuit 'AY, Unctutyr Arpounxenepuu ; coct.: E. M. Bacapeiruna [u np.] .—
YensOunck: HOxHO-Ypansckuit 'AY, 2016 .— 58 c. — JlocTyn M3 JIOKaJIBHOM ceTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosnHOBas M KBaHTOBAas ONTHUKA [DJIEKTPOHHBIA pecypc| : METOIWYECKUE YKa3aHWs U
3a1aHus 10 Gu3MKe sl OaKaIaBpOB U CTYJAECHTOB MHKEHEPHBIX CrienuaibHocTel / coct.: E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UHcTUTyT arpouHkeHepuu .— YensOMHCK:
Oxno-Ypanbckut  T'AY, 2015 .— 41 c¢. — Jloctyn u3 JIOKaJbHOM  CeTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf. =~ —  Jloctyn w3  cetu  UHTepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. MonekynspHast pusnka [DneKTpoHHBIH pecypc] : MeTox. ykaszanus / coct.: E. M.
bacapsiruna [u np.] ; FOxno-Ypansckuit 'AY, Unctutyr arpounxeHepun .— YensOMHCK:
Oxuno-Ypansckuit  I'AY, 2017 .— 20 c¢.— Joctym W3  JOKaJbHOW  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. =~ —  Hoctym w3  ceru  MHrepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.

JlaHHBIE METOAMUYECKHE MaTEpUabl UCIOIb3YIOTCS MPU aHAIN3€ KOHKPETHBIX CUTyallui
(em. m.12 PILJY).

4. MeToau4ecKkue MaTepHaJbl, ONpee/siiolue Npoue1ypbl OLeHNBAaHUS 3HAHUI,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XapaKTepHu3ymuX dTan(bl)
¢dopMupoBaHus KOMIIETEHIM I

B nannom paznene Meroauueckue MaTepualbl, ONpeIesSonie Ipoueaypbl OLIEHUBAHUS
3HaHWI, YMEHUH, HABBIKOB, XapaKTEPU3YIONTUX 0a30BbIH 3Tanm (HOPMUPOBAHKS KOMIICTCHITHH 110
JUCHUITIINHE <<(DI/I3I/IK3.», NPUBCACHBI NPUMCHUTCIBHO K KaXIOMY H3 HCIOJb3YCMbBIX BHIOB
TEKYIIETr0 KOHTPOJIS YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTecTali 00yJaromuxcs.
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4.1. OueHo4HbIe CpeaCTBA IS NPOBeJeHNS TEKYIero KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. YcTHBIN OTBET HA IPAKTUYECKOM 3aHATHH

VYcTHBIN OTBET HAa MPAKTHUYECKOM 3aHSTUU MCIIONB3YETCS I OLIEHKH KauecTBa OCBOCHMS
0o0y4aromuMcsi OCHOBHOM MpodeccuoHalIbHON 00pa30BaTeIbHONW MPOrpaMMBbl MO OTAEIBHBIM
BOIIPOCAM U TeMaM TUCIHUIUIMHBL. TeMbl U MIaHbl 3aHATHH (CM. MeTOoApa3paboTKu 1. 3) 3apaHee
coobmatorca oOydaromuMmcs. OTBET  OICHUBACTCS  OLCHKOM  «OTIUYHO», «XOPOILIOY,
«YJIOBJICTBOPUTEIHLHO» UJIU HEYTOBIETBOPUTEILHOY.

Kputepun ouenku orBeta (Tabi.) MOBOIATCS A0 CBEACHUS OOydYalOIIMXCS B Hauaie
3aHATUH. OLeHKa 00BABISIETCS 00yYaroIEeMycsi HEITOCPEICTBEHHO TOCIIEe YCTHOTO OTBETA.

HIkaJuaa

Kpurepun oueHuBanus

Onenka 5
(oTIHMYHO)

- 00yJaromuics MoJIHO YCBOWJI yUueOHBIN MaTepua;

- IPOSIBIISICT HABBIKU aHAIM3a, 0000IIEHHSI, KPUTHUYECKOTO OCMBICIIEHUS
" BOCIIpUATHUA I/IHCI)OpMaHI/II/I, HAaBBIKU OITMCaHUsS OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX
3aKOHOB, SIBJICHUH U ITPOLIECCOB,;

- Marepuan M3J0KEH TIPAMOTHO, B OIPEACIICHHOW JIOTHYECKON
MOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3YETCSl TEPMUHOJIOTHUS;

- I0Ka3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMH IIPUMEPaMU, IPUMEHATh UX B HOBOW CUTYallUH;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- MOTYT OBITh JONYLIEHBbI OJHA—]BE HETOYHOCTH IPHU OCBEIICHUHU
BTOPOCTCIICHHBIX BOIIPOCOB.

Ouenka 4
(xoporto)

OTBCT YAOBJICTBOPACT B OCHOBHOM TpeGOBaHI/IHM Ha OLCHKY «5 », HO TIpA
9TOM UMECT MCCTO OJWH U3 HECAOCTATKOB!:

- B YCBOCHUHU y‘le6HOFO MaTrepuajia JOIMYyIICHbI HeOOoIbIINE Hp06eJ'ILI,
HC UCKa3UBIINUEC COACPIKAHNEC OTBETA,

- B pCHICHUHU 3aJa4 JOIMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Orenka 3
(YAOBIETBOPHUTENIBHO)

- HCIIOJIHO HJIM HEIOCJICAOBATCIILHO PACKPBITO COACPIKAHUEC MaTcpUuala,
HO ITIOKa3aHO O6IJ.I€€ INIOHUMAHUE BOIIpOCa U IMPOACMOHCTPUPOBAHBI
YMCHUA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUS Marcpuraja,

- HUMCIUCH 3aTpyAHCHUA HIIM HOOIIYIICHBI OIIMOKH B ONIPCACIICHUN
HOHSITPIfI, HCIIOJIb30BAHUH TCPMUHOJIOTHHU, OIHMCAaHUN (1)I/ISI/I‘~IGCKI/IX
3aKOHOB, SIBIICHUH U IIponeccoB, pCUICHUH 3a/1a4, UCIIPABJICHHBIC ITIOCJIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- HCIOJHOC 3HAHHUC TCOPCTHUYCCKOIO Marcpualia, O6y‘l8.lOH.IPII>iCSI HC
MOXCET IMPUMCHUTE TCOPHIO B HOBOU CHUTyalluu.

OneHka 2
(HEYIOBIETBOPUTEIHHO)

- HE PAcKpPBITO OCHOBHOE COZIEpKaHKE Y4eOHOTO Marepuana;

- 0OHApY)KEHO HE3HAHWE WJIM HEMOHMMaHHWe OoJbled WiIn Hambosee
BaXHOU 9acTH yu4eOHOTO Marepuana;

- JOIMYUICHBI OoIMOKU B OMpECaACICHUN HOHﬂTHﬁ, IIpru HCIIOJIB30BAHUU
TEPMUHOJIOTUH, B ONHCAHUM (UBUYECKUX 3aKOHOB, SIBJICHHH U
MPOIECCOB, PEUICHWH 3a/ad, KOTOpble He WCIpaBIEHBI IOCIE
HECKOJIbKHX HABOJSIINUX BOIIPOCOB.

4.1.2. Otuer o mabopatopHoOit paboTte

Otuer mo nabopartopHOil paboTe HUCHONB3YEeTCSl MAJI OLEHKM KaudecTBa OCBOCHHS

o0OyJarmuMcsi OCHOBHOH Tpo¢eCCHOHATBHONW 00pa30BaTEIbHON MPOTpaMMbl MO OTIECIBHBIM
TeMaMm aucuuriuinHbl. Copeprxanue U ¢Gopma oTdeTa 1o JabopaTOpHBIM paboTaM MPUBOIUTCS B
METOAMYECKHX YyKa3aHHsIX K JaboparopHsiM padoram (m. 3 DOC). CoxepxaHue ordyera u
KPUTEPUU OIICHKHU OT4eTa (Tabs.) JOBOAATCS IO CBEICHUS OOydYalOIIMXCS B Havaje 3aHSATHH.
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Otyer oOLEHMBAETCS IO YCMOTPEHHUIO TPENOAABATENS OLICHKOW «OTJIUYHO», «XOPOIIOY,
«yJIOBJIETBOPUTEILHO», «HEYJOBJIECTBOPUTEIbHO» WIN OLEHKOW <«3auTeHO», «HE 3a4TCHO».
Ounenka «3auTeHO» cTaBUTCA oOydaromumcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET
KPUTEPHSIM, YCTAHOBJIEHHBIM JJISI  IOJOXHUTEIbHBIX OLEHOK («OTIMYHO», «XOpOILOY,
«yJIOBIECTBOPUTEIBbHO»). OueHKa 00BsBISETCS 00yUaromeMycs HEOCPEICTBEHHO MOCHIE CAAYH

oTyera.
Hlkana Kpurepun oueHuBanus
- U3JI0KEHHUE MaTepHaja JOTHYHO, TPAMOTHO;
- cB00OOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouetika 5 - yMEHHE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXKICHHUS NPH OTBETE HA
(oTmuno) KOHTPOJIbHBIE BOIIPOCHI;
- YMEHHUE ONHCHIBATh (PU3NIECKHUE 3aKOHBI, SIBJICHUS M MTPOLECCHI;
- YMEHUE MPOBONTH M OIICHUBATH PE3YJbTaThl H3MEPCHUN;
- CIIOCOOHOCTDH peniaTh 3aJauH.
- U3JIOXKCHHE MaTepHala JOTHYHO, TPAMOTHO;
- cBOOOTHOE BJIAJICHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IMPUMEHEHHE TEOPETUYECKUX 3HAHUU [UI OMUCAHUS
(xopor10) (UBUYECKUX 3aKOHOB, SIBJICHMM W TIPOILIECCOB, PEIICHUS KOHKPETHBIX
3aja4, TPOBEICHUS ¥ OICHUBAHUS PE3yIbTaTOB HM3MEPEHHH, HO
coJepkanue 1 (popMa OTBETa UMEIOT OT/ICTbHBIEC HETOYHOCTH.
- U3JIOXKCHHE MaTepHajia HEeMoJIHO, HeMOCIIeI0BATEIbHO,
- HETOYHOCTH B OIpPENEICHWU TOHSATHHA, B TNPHUMEHEHUH 3HAHUU LIS
Orerka 3 onucaHusi (U3NYECKUX 3aKOHOB, SIBJIEHMH M IPOLECCOB, petiieHns
KOHKPETHBIX 3a]1a4, TIPOBE/ICHHSI U OLIEHUBAHHS PE3YJIbTATOB U3MEPEHUH,
(YZ1OBJIETBOPUTENBHO) .
- 3aTpyAHEHUS B 0O0CHOBAaHUM CBOMX CYXJICHUI;
- 0o0HapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOE€ IOHUMAaHHE H3YyYEHHOTO
MmarepHaa.
- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHIA; JOMYIICHBI OITUOKH
B OIpEJE/ICHNH MOHATUI M ONMUCAaHUM (U3UYECKUX 3aKOHOB, SBICHUNA U
Onenka 2 IIPOLIECCOB, MCKAKEH HX CMBICJ, HE PpELIeHbl 3aJaud, HE IPABHIBHO

(Hey1OBIIETBOPUTEIHHO)

OLIEHUBAIOTCSI Pe3yJIbTAaThl U3MEPEHUH;
- HE3HaHWE OCHOBHOTO Marepuana y4eOHOW MpOTrpaMMBI, TOIYCKAOTCS
rpyOble OMOKH B U3JI0KEHUH.

HIxana

Kpurtepun onenuBanus

OreHKa «3a4TeHO»

- U3JI0KEHHME MaTepHaja JOTMYHO, TPaMOTHO;
- cB00OIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U 00OCHOBATh CBOM CYXJEHHUS NPU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U MPOLECCHI;

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTAThl U3MEPEHUIL;

- CIOCOOHOCThH pelIaTh MH)XEHEpHbIE 3a7aud (JIOIYyCKaeTcsl HajJudue
MaJIO3HAYUTENbHBIX OIIMOOK MM HEAOCTATOYHO IIOJIHOE PACKPBITHE
collep’kaHHWE BONpOCa WM  TOTPEUIHOCTh  HENMPUHIMIIHAILHOTO
XapakTepa B OTBETE Ha BOIPOCHI).

OreHKa «He 3a4TEHOY

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUH; JOMYIICHBI
OIIMOKK B OMpENEICHUH MOHATUN M OMHCAaHUM (PU3MUYECKUX 3aKOHOB,
ABJICHUN U IPOLIECCOB, UCKAXKEH UX CMBICI, HE PELICHBI 3a/adyd, HeE
MPABUJIBHO OLIEHUBAIOTCS PE3YyIbTaThl U3MEPEHHUI;

- HE3HAHWE OCHOBHOT'O MaTepHualia yueOHOH MpOorpaMMel, TOMYCKAIOTCS
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\ rpyObIe OITMOKY B U3JIOKEHUH.

4.1.3. Ananu3 KOHKPETHBIX CUTYaluil

AHanu3 KOHKPETHBIX CHUTYallMi IpenanoJiaraeT ayAuTOpHylo paboTy wiu  paboty B
rpynmax Juis aHald3a W PEeHICHUS KOHKPETHBIX  MPOOJEMHBIX CHUTYallMid, C KOTOPBIMHU
00y4JaromMMCsl MPUIETCS CTOJNIKHYThCS B Oyaymiei nmpodecCHOHaIbHOI AeSTEIbHOCTH, T. €.
pasMYHbIX CHOCOOOB  JEWCTBUS B  JAHHOM CHUTyallud, B3STbIX B OCHOBHOM W3
npodeccHOHAIBHOM MNpakTHKU. B mpomecce aHanu3a W pelIeHUs] KOHKPETHBIX CHUTyalui
oOyuyaromuecs: JeHCTBYIOT 10 aHAJIOTUU C PEalbHOM NMPAKTUKOM, OINUPAIOTCS HAa CBOW OIIBIT,
WCIOJB3YIOT TIOJYy4YEHHBIE TEOPETUYECKUE 3HAHUSA U y4arcs HNPUMEHATb MX HAa IPAKTHKE.
JlaHHBIA BUJ OESTETBHOCTH MO3BOJSET HE TOJBKO OOydYaTh aHAIM3y M alrOPUTMaM pPEHICHUS
peaIbHBIX MPAKTUYECKUX CUTYallUi, HO M HAYYUTh YMEHHUE B3aUMOJEHCTBOBAThH JPYT C IPYIOM.
IIpumepsl cuTyanuii W 3aJadyd  Ha OCHOBE METOJA aHaiu3a KOHKPETHBIX CHTyalui
[peiaraloTcs B METOAMYECKUX yKazaHusx (cM. m. 3 ®OC). [lns pa3peiieHus KOHKPETHBIX
cuTyauui oOyuvaroliuecss MOTYT BbIOpaTh CTaHJAPTHOE pELIEHHE, MCIOJb3Ys I0J00HBIE U
KOHKpETHbIE 00pa3libl, BEIOpAaTh ONTHUMAJIbHOE pEIICHUE, CPAaBHUBAs C JPYTUMHU MOJOOHBIMU
CUTyallUssIMA M  BUAOU3MEHSAS MX, a TaKKe IIOMCK HOBOIO PEIICHUS €CIM CUTyaluus He
BCTpEYAIACh B IPAKTUYECKON JESITEIbHOCTH.

xana u KpUTCpUHU OLICHUBAHUA OTBCTA 06yqa}0meroc;1 npcaACTaBJICHbLI B Ta6J'II/II_Ie.

Ixana Kpurepun onenuBanns

BBISIBJICHUE TIPU3HAKA TPOOJIEMBI; YeTKass U KpaTkas (OpMyITHpOBKa
npoOyeMbl; BBIPAOOTKA PA3THYHBIX CIHOCOOOB JEHCTBHUS B JIaHHOU
CUTyalluu;  pa3padoTKa KpPUTEPHUEB pEIIEHUs MpoOIeMbl; BBIOOP
JYYIIEro pelieHus, ONupasch Kak Ha aHAJIU3 TMOJIOXKUTEIbHBIX, TaK U
OTPUIATENBHBIX MOCIEACTBHI;, aHaTN3 HEOOXOIUMBIX PECypCOB IS
pa3penieHus: CUTyaruH.

O1eHKa «3a4TEHO0

OTCYTCTBHE€ HEOOXOAMMBIX TEOPETHUECKUX 3HAHWUW; JIOMYyLICHbI
OIIMOKM TPU BBISBICHUM IMPHU3HAKa MpoOJeMbl U ee (HOPMYJIHUPOBKHY;
HEJIOCTAaTOYHO TOJHOE PACKPBITHE CIOCOOOB JCHCTBHS B JIaHHOW
OneHka «He 3a4TeHO»

CUTYyalluu; HE pa3paboTaHbl KPUTEPUU PpEIHICHUs MPOOIEeMBI;
JIOITYCKAIOTCS NMPUHLIUIHAIBHBIE OIIMOKH MPU aHaJIU3€ HEOOXOIUMBIX

PECYPCOB Ul pa3pellieHUs] CUTYal1H.

4.2. [Ipoueaypsl 1 OLEHOYHBbIE CPEACTBA /ISl MPOBEJIEHUS NPOMEKYTOUHOM
arrecTauuu

4.2.1. Dk3aMeH

Dk3aMeH sBisieTcss (OpMOM OICHKM KayecTBa OCBOCHHS OOYYalOIIMMCS OCHOBHOM

npodeccnoHaIbHON 00pa30BaTebHON MPOrpaMMBl IO paszenam AucuIuimHbL. [lo pesynbratam
9K3aMeHa 00Yy4arolEeMYyCsl BBICTABIISETCS OLEHKA «OTIIMYHOY, «XOPOLIO», «YAOBIETBOPUTEIBHOY
WUJIU «HEYAOBIIETBOPUTEIBLHOM.
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DK3aMeH M0 JUCIHILTUHE MPOBOAUTCS B COOTBETCTBUHU C PACHUCAHHEM MPOMEKYTOUHOM
aTTecTallid, B KOTOPOM YKAa3bIBa€TCS BpEMs €ro IPOBEICHUS, HOMEpP AayAUTOPHH, MECTO
MPOBEJICHUS KOHCYJbTAIMK. Y TBEPXKICHHOE paclUCaHUe pa3MeInaeTcss Ha HH()OPMAIMOHHBIX
CTEH/Iax, a Tak)Ke Ha O(UIMATBHOM caiiTe Y HUBEpCHUTETA.

YpoBeHb TpeOOBaHUH /I IPOMEKYTOYHOM aTTECTAIMK OO0YUYaIOIIMXCS YCTAaHABIUBACTCS
paboyeil mporpaMMoil AMCUMIUIMHBI W JOBOAMUTCA JI0 CBEICHHUS OOydYaloIIMXCS B Hayaie
cemMecTpa.

DK3aMeHbl TNPUHUMAIOTCA, KaK MpaBuiio, Jekropamu. C paspelieHds 3aBelyroIIero
kadenpoli Ha SK3aMEHE MOXET MPUCYTCTBOBAThH IMPENoaBaTellb KaQeaphl, MPUBICUCHHBIA IS
MOMOIIM B NpUeMe 5K3aMeHa. B ciydyae OTCYTCTBHS BeIyllero NpernojaaBaress 3K3aMeH
MPUHUMACTCS TIPETIoIaBaTeNieM, Ha3HAUEHHBIM PACTIOPSHKCHUEM 3aBEIYIOIIETO Kadeapoii.

[IpucyrcTBHE Ha K3aMeHe MpernojaBareneil ¢ Ipyrux kadeap 6e3 cCOOTBETCTBYIOLIETO
pacmopsDKeHHsT PEeKTopa, MpopekTopa Mo ydeOHOM pabore wnm JnekaHa QakyinpTeTa He
JIOTTYCKaeTCsl.

OOyuarommecss Ipu SBKE Ha dK3aMeH O0s3aHbl MMETh NpPHU cede 3aYeTHYIO KHIKKY,
KOTOPYIO OHU MPEIbSBISIIOT 9K3aMEHATOPY.

Jlyis mpoBeieHUsT dK3aMeHa BEAYIIMH TpEroiaBaTe)lb HaKaHyHE IOJIyJ9aeT B JIGKaHATe
3a4ETHO-IK3aMEHAIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpalllaeTcs B JCKaHAT MOCJE OKOHYAHUS
MEPOIPHSTHS B ICHb TIPOBEACHUS dK3aMEHA HITU YTPOM CIICTYIOIIETO JTHS.

DK3aMeHbl MPOBOJATCA MO OujeTaM B YCTHOM WM MHUCHBbMEHHOM BHJE, JIMOO B BHIE
TECTUPOBAHUS. JK3aMCHAIMOHHBIC OWJIETBI COCTABIISIIOTCS IO YCTAaHOBJICHHOW ¢opMe B
COOTBETCTBUHU C YTBEPKICHHBIMU Kadeapol dK3aMeHallMOHHBIMUA BOIPOCAMH U YTBEPHKIaIOTCS
3aBeayromuM kadenpoii exerogHo. B Ouere comepxutcs 2 TEOPETUIECKUX BOIIPOCa | 3a/1a4a.

DK3aMeHaTopy MpPENOCTaBIsAETCS TMpPaBO 3aJaBaTh BOIPOCHI CBEpX OwWiera, a Takke
MMOMHMO TEOPETHYECKUX BOIPOCOB JaBaTh JUISl PEIICHUS 3a]a49d ¥ IIPUMEPBI, HE BBIXOAIINE 32
paMKu IPOHAEHHOTO MaTepuaa Mo u3y4aeMou JUCIUILINHE.

3HaHWS, YMEHUS W HaBBIKM OOYYAIOMIMXCS ONPEICIISIOTCS OICHKAMH «OTIUIHOY,
«XOpOILIO», «YIOBIETBOPUTEIHHO», «HEYIOBICTBOPUTEIBHO», KOTOPbIE BBICTABISIOTCS B
3a4ETHO-IK3aMEHAIIMOHHYIO BEIOMOCTh U B 3a4CTHYIO KHIKKY 00YYaroIerocs B IeHb YK3aMEeHa.

[Tpu mpoBeneHUN YCTHOTO dK3aMEHa B ayJUTOPHH HE JOJKHO HAXOJIUTHCS Ooliee BOCBMHU
00ydJaronumxcst Ha OJTHOTO TPETo/IaBaTelIsl.

[Tpu mpoBeeHUH YCTHOTO SK3aMeHa 00yJarouiicsi BRIOUpaeT SK3aMEHAIIMOHHBIH OUJIeT B
CIIy9aifHOM TIOPSJIKE, 3aTeM Ha3bIBaeT (haMUJIHIO, UMs, OTUECTBO U HOMEP 3K3aMEHAIMOHHOTO
ouera.

Bo Bpems sk3ameHa oOydaromniuecs MOTYT TOJIB30BaThCS C pa3pelieHus dK3aMeHaTopa
MPOrpaMMOM TUCIUIUIMHBI, CIPABOYHOM W HOPMATHBHOU JUTEPATYpOM, IPYTUMHU MOCOOUSIMU U
TEXHHYECKUMHU CPEJICTBAMHU.

Bpemst moaroToBky oTBETa MpU cAaue dK3aMeHa B YCTHOW (opMe JOIKHO COCTABIIATH HE
MeHee 40 MUHYT (110 KeJTaHWI0 00ydJarolIerocs OTBET MOXET ObITh TIOCPOYHBIM). Bpems oTBeTa
— He Oonee 15 MUHYT.

OOy4Jaronuiics, UCIBITHIBAIONINI 3aTPYAHECHUS ITPH TTOJITOTOBKE K OTBETY 110 BEIOPAaHHOMY
UM OHIIETy, UMEET IPaBO Ha BHIOOP BTOPOro OMiieTa C COOTBETCTBYIOIIUM MPOJJICHUEM BPEMEHH
Ha MOATOTOBKY. IIpH OKOHUYATEIIFHOM OIEHWBAHWW OTBETA OIEHKA CHW)KACTCS Ha OJWH OaJll.
Brigaua Tpetbero Ouiiera He pa3periaercs.

Ecnu oOyuaromuiicst sIBUJICS Ha JK3aMEH, W, B3SB OWJIET, OTKa3aJiCS OT MPOXOXKICHUS
aTTecTallid B CBS3U C HEMOATOTOBICHHOCTHIO, TO B BEIOMOCTH €My BBICTABISECTCS OIICHKA
«HEYJIOBJICTBOPUTEITLHO.

Hapymenne JUCITUTUTAHBI, CIIUCBIBAaHUE, MCIIOJIb30BaHUE 00y4aIOITUMUCS
HEPa3peUICHHbIX I€YaTHbIX M  PYKONHMCHBIX  MaTepualioB, MOOWUJIBHBIX  TelIe(OHOB,
KOMMYHHKATOPOB, IUIAHIIETHBIX KOMITBIOTEPOB, HOYTOYKOB U JIPYTHX BHJOB JUYHOMN
KOMMYHHUKAIIMOHHOM ¥ KOMIBIOTEPHOM TEXHUKM BO BpeMsl aTTECTALlMOHHBIX HCIBITAHUI
3ampenieHo. B ciiydae HapylieHHs 3TOTO TpeOOBaHMS MPENoJaBaTeNb O00s3aH  yIAIUTh
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oOyyaromerocss W3  ayOguTOPUM W TPOCTaBUTh €My B BEJOMOCTH  OIICHKY
«HEYJIOBJIETBOPUTEIBHO.

BoicTaBieHne OLIEHOK, IMOJYYEHHBIX IpPHU IOJBEACHUM PE3YJIbTATOB IPOMEKYTOUHOMN
aTTeCTalluy, B 3a4E€THO-IK3aMEHAIIMOHHYK0 BEJOMOCTb M 3auUeTHYK0 KHMXKKY IPOBOJUTCS B
NPUCYTCTBUH caMoro obOydatomierocs. [IpernomaBaTenn HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTh
3a CBOEBPEMEHHOCTh M TOUHOCTh BHECEHUS 3aIMCEH O pe3ysibTaTax MPOMEXYTOYHOM aTTecTalluu
B 3aYETHO-IK3aMEHALMOHHYIO BEJOMOCTb U B 3aUE€THBIE KHIKKH.

HesBka Ha 5K3aMeH OTMEYAeTCsl B 3a4E€THO-9K3aMEHAIIMOHHON BEIOMOCTH CJIOBAMHU «HE
SABUJICS.

Jis oOydarolmuxcsi, KOTOpble HE CMOIVIM C/aTh 9K3aMEH B YCTAHOBJIECHHBIE CPOKHU,
YHuBEpCUTET YCTaHABIMBAET IE€PUOJ JIMKBUJIALMHU 33J0JDKEHHOCTH. B 3TOT mepuon
IpernoiaBaTesy, NPUHUMABIINE 9K3aMEH, J0JDKHBI YCTAaHOBUTh HE MEHee 2-X JIHeH, Korja OHU
OyAyT mpuHUMATh 3310JDKeHHOCTU. HpOopManys 0 TUKBUAALUHT 3370JDKEHHOCTH OTMEYaeTcs B
9K3aMEHAIlMOHHOM JIUCTE.

OOyuaromumcs, MOKa3aBIIMM OTIMYHbIE U XOPOLINE 3HAHUS B TEUEHUE CEMECTpPa B X0/
IOCTOSIHHOT'O TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH, MOXET ObITh IPOCTABJIEHA 3K3aMEHALMOHHAs
OLICHKA JOCPOYHO, T.e. 0e3 crauu 3k3aMeHa. OIeHKa BBICTABIISETCS B 3K3aMEHAIIMOHHBIN JIUCT
WIN B 3a4€THO-9K3aMEHALIMOHHYIO BEIOMOCTb.

WuBanuapl W Juna ¢ OrPaHMYEHHBIMM BO3MOKHOCTSIMH 3JI0pPOBbSl, MOTYT CAaBaTh
9K3aMEHbl B MEXCECCUOHHBIM NEepHOA B CPOKH, YCTAHOBIIEHHBbIC MHAMBUIYAIbHBIM Y4E€OHBIM
wiaHoM. MHBanuapl M JMOa € OTrpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pOBbs, HMEIOLIUE
HapyLIEHHUs ONOPHO-JBUTaTENILHOTO alapara, JOIyCKalTCsa Ha aTTeCTallMOHHbIC UCIIBITAaHUS B
COIPOBOKAECHUH aCCUCTEHTOB-CONPOBOXKAAIOIINX.

IIponetypa nmpoBeeHuUs: MPOMEXKYTOUHOM aTTeCTallMM AJIs1 OCOObIX CIyyaeB M3JI0XKEHA B
«[lonoxeHnn O TEKyIIeM KOHTPOJEe YCIHEBAEMOCTH U MPOMEXKYTOUHOM arrectaluuu
oOyuaromuxcs o OITOIT 6akanaBpuaTta, crienuanutera 1 Maructparyps» ®I'bOY BO HOxHo-
Ypansckuit TAY (IOYpI'AV-I11-02-66/02-16 ot 26.10.2016 ).

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA 00YYaIOLIerocs MPeCTaBICHbI B TAOIUIIE

IlIxkana Kputepun oneHuBanus
BCECTOPOHHEE, CHCTEMAaTHYeCKoe U TIJIyOOKOe 3HaHHWE HpPOTrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHMUTEIBHOW JIMTEPATYPBHI,
(OTIMYHO) PEKOMEHIOBAaHHOM IIPOrpaMMOW JUCLUIIIMHBI, IPABUIBHOE pELICHUE
3aJ1a4H.
IIOJIHOE€ 3HAHWE IPOrPaMMHOIO MaTepualla, YCBOCHHE OCHOBHOM
Onenka 4 JINTEPATYPHI, PEKOMEHI0BaHHON B porpamMmme, HaIu4ue
(xopor110) MaJIO3HAYUTENIBHBIX OIIMOOK B PELICHWH 3a/adyd, WIH HEI0CTaTOYHO
IIOJIHOE PACKPBITUE COAEPKAHUE BOIIPOCA.
Otenka 3 3HaHHUE OCHOBHOT'O NMPOrPaMMHOI0 MaTepHaja B MHHUMAJIbHOM OObeMe,
MOrp€IIHOCTU HCIPUHIOHUIIMAJIBHOI'0 XapaKTepa B OTBETC HA OK3aMCHE U B
(Y1OBJIETBOPUTENHHO)
pEeLICHUN 3a1a4H.
Onenka 2 mpoGenbl B 3HAHMUAX  OCHOBHOIO  IPOrpaMMHOrO  MaTepuala,
(Hey1OBJIETBOPUTEIHHO) | MPUHIMITHAIbHBIE OUTMOKK IPU OTBETE HA BOIIPOCH! M B PEILICHUH 33JIauH.

Bonpocsl k 3k3ameny

2 cemecTp

1. Ponp ¢u3MKHU B pa3BUTHH TEXHUKU M arpONPOMBIIIUIEHHOTO TPOU3BOJICTBA.
2. Kunematuka marepuanbHOW TOYKH. KOOpIWHATHBI METOJ ONMUCAHUS JBUKCHUM.
KI/IHeMaTI/I‘-IeCKOG ypaBHeHI/Ie JOBUXXCHUA WU OHpGI[GJIHGMBIe 110 HeMy KHHEMATUUYCCKUC

XapaKTePUCTHUKHU.
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3. BekrtopHblii crmoco® omucaHus JBHKEHUH. BeKTopsl mepeMerieHus, CKOpPOCTH,
YCKOpEHUS. YTJIOBBIE XapAKTEPUCTUKHU JBUKCHHUS 110 OKPYKHOCTH.

4. DnemeHTbl pelSITHUBUCTCKOW MexaHuku. Iloctynmarel cnenuanbHON — Teopuu
oTtHocutenbHOCTH. [IpeobpazoBanust Jlopenua. Cioxenne ckopocteil. OTHOCUTENIBHOCTD AJIUHbI
OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX UHTEPBAJIOB.

5. JlnHaMuKa MaTepuaIbHOW TOYKM M IOCTYNATEJBHOIO JABM)KEHUS TBEPAOIO Tela.
[Ipunuun oTHOCUTENBHOCTH. 3akoHbl HhtoTOHA. BHabl cut.

6. JluHamMuKa BpaliaTregbHOro ABMKEHUSA. MOMEHT Cuiibl. MOMEHT MHEpLUH. 3aKOHBI
COXpaHEHMsI UMITYJIbCA 1 MOMEHTA UMITYJIbCa.

7. VHepuualbHblE W HEWHEpLUAIbHbIE CcHUCTEMBl OTCY4€Ta. CWIBI HHEpUUU IIPU
pa3IMYHbIX BUJAX JBUKECHHUS.

8. Pabora, MomHOCTh M 3Heprus. MexaHudeckas paboTa M MOIIHOCTb IpH
[OCTYNAaTeJIbHOM U BpallaTeJbHOM JABMKEHMsX. KuHernueckas sHeprus M TeopemMa o
KHMHETUYECKOW YHEPTUHU.

9. KoHcepBaTuBHbBIE CUIIBI M IOTEHLMAIbHAS 3HEprud. [Ipumephl NOTEHIMATBHBIX MOJIEH.
3aKOH COXpaHEHMsI DJHEPTUU B MEXAHUKE.

10. Mexannueckue kosiebanusa. Kunemaruka rapMoHudeckux Kojebanuii. CroxkeHue
KoJIeOaHUH. AKYCTUYECKUE PE30HATOPBI.

11. Innramuka rapMoHHYecKHuX KojeOanuid. luddepennnaibHoe ypaBHECHHE KOJICOAHHH.
3aryxarolye 1 BbIHYKJIEHHbIE KojieOaHus. MexaHnueckuil pe3oHaHc. MasTHUKH.

12. Mexanuueckue BOJHBL. BonHoBoe ypaBHeHue. Bunpl BonH. MHTepdepenuus,
Iudpakuus ¥ gucnepcus BojaH. BonHbl 1 uHpopmanus.

13. OcHOBHBIE TMOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. MneanbHbiil ras.
OcnoBHoe ypaBHenue MKT u ypaBHeHHe COCTOSIHUS UI€aIBHOTO rasa.

14. ArperatHbie cocTostHUS U (a3oBble nepexonbl. PeanbHble ra3bl. CoKMKEHUE Ta3oB.
OcobenHoctu kuakoro cocrostHud. CtpoeHue KpucTamioB. JlepeKkTsl KpUCTAUINYECKOTO
ctpoeHus. [IpoyHOCTh U MIIACTUYHOCTb.

15. SBnenust mnepeHoca. Juddysus, TemIonpoBOJHOCT W BHYTPEHHEE TpEHHUE.
MounekynsipHO-KUHETHYECKasl TEOpUsl IBJICHUM MepeHoca.

16. OcHOBBI TepMOIMHAMUKH. BHYTpeHH: DHEPrUs U NEPBOE HAYAJIO TEPMOJUHAMUKH.
Pabota u Temio€mMKocCTh ra3a npu pa3IMyHbIX IPOIeccax.

17. Bropoii 3akoH TepMOAMHAMUKH. TenaoBble NBUTAaTENN U XOJIOAWJIbHBIE MAIIWHBI.
KIIJ] TemioBbIX HABUTATENEHd M CTAaTUCTUYECKHH CMBICI BTOPOrO 3aKOHA TEPMOJIWHAMUKH.
[Tonsitue suTponuu. TpeTnit 3aKOH TEPMOJIMHAMUKH. DJIEMEHTBI OMO3HEPTeTUKH.

18. Dnextpuueckuil 3apsn. BzaumonelicTBue 3apsgoB. DJIEKTPOCTATUYECKOE IIOJIE.
Bekrop Hanpssk€HHOCTH. Pacuér anekTpocTaTH4eCKuX MOJIEH.

19. Ilotenuman »snexTpocTaTHuyeckoro mnosig. PaGoTa mo mnepeMenieHHio 3apsaoB B
NIeKTpocTaTudeckoM 1mosie. lloreHnman W TpagMeHT NOTEHUMana. OKBUIOTEHIUAJIbHbIE
MOBEPXHOCTH.

20. BemectBo B asekTpuueckoMm Tmone. IlonspHble W HEMOJSAPHBIE MOJEKYJIBL.
[Tonsipuzanus TUAIEKTPUKOB. BekTop cMmemeHus.

21. IIpoBOOHMKM B D3JIEKTPOCTATHUECKOM IOJIE. OJIEKTPOEMKOCTh IPOBOJHMKOB.
Konpaencaropsl.

22. TlocTosiHHBIN 2n€KTpUUYECKUN TOK. 3akoH Oma. DnexTpoasmxkymias cuia. IIpasuna
Kupxroda u pacuérsl 31eKTpUUYECKUX LIETIEH.

23. Kunaccuueckas TeopHsl 3J€KTponpoBogHOCTH. BeiBon 3akoHa Owma. Ilpupona
CBEPXIIPOBOJUMOCTH.

24.  Hocutenm  TOKa B  pa3IMYHbIX  I[POBOJHHUKAX.  OJIEMEHTHl  TEOpUU
anexTponpoBogHocT.  [lomynmpoBoguuku.  [lonynpoBOAHHKOBBIE — MPUOOPHI.  DJIEMEHTHI
¢du3nveckoil 3ekTpoHnKU. KOHTaKTHBIE SIBIEHUS B METAJLIaX M MOJYIIPOBOJIHUKAX.

25. MarnutHoe mnoJie. B3zanmopaeicTBUe AIEKTPUUECKUX TOKOB. Pacu€Tbhl MarHUTHBIX
nosieli. 3akoH buo-Casapa-Jlamnaca.
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26. MaruutHble cBoiicTBa BemiecTBa. Jlua-, mapa- u (eppoMarHeTHKd. J{OMEeHBI.
DeppuThl. DNEKTPOMArHUTHBIE CENapaTOPhl B arPOUHKEHEPHH.
27. JleificTBME€ MAarHUTHOTO MOJS Ha 3JIEKTPUYECKUH TOK M JABMIXKYILUECS 3apsyKECHHbIC
yactuiel. Cuna Amnepa u cuna Jlopenna. ddexr Xomna. DneKTpoaABUTaTEIH.
3 cemecTp

28. OnexrtpoMarHuTHass MHAyKuusA. 3akoH ®apanes u npaswio Jlenma. Mexanusm
BO3HUKHOBeHUS DJIC MHIYyKIIMH.

29. Tenepatopsl rapmonmueckoii 3JAC wu Tpanchopmaropsl. HHIYKTHBHOCTb
MIPOBOJIHUKOB. DHEPIUsl MATHUTHOIO IOJISL.

30. Ilepemennslit anexkTpudyeckuid Tok. Llenu nepemenHoro toka. 3akon Oma ams uenen
nepeMeHHoro Ttoka. [lonHoe compoTuBiIeHHME NEpPEMEHHOMY TOKY. BekTopHas auarpamma.
Pe3oHaHC B LEMsIX nNepeMEHHOr0 TOKA.

31. DnekrpoMarautHoe moyie. O6o0menune 3akona Mapazes. 3aK0H MOJIHOTO ToKa. Tok
CMEIEHUsA. OJEKTPOMarHUTHbIE BOJHBI. YpaBHeHUs MakcBemna. Cucrema ypaBHEHUI
MakcBemia B auddepeHInanTsHOl W HMHTerpalibHON ¢dopmax. Bektop Ymoa-IloitHTHHTA.
[laBiienue cera.

32. Tapmonmueckuii ocrmustop. CBOOOIHBIE SIEKTPOMAarHUTHBIE —KOJeOaHUs.
3aryxallre U BbIHYKJIEHHbIE KojeOaHus. Pe3onaHc.

33. T'enepanus, mnepenaya W TOPUEM  BJIEKTPOMATHUTHBIX  BOJH. OTKpPBITHIN
KoJsieOaTenbHbI KOHTYp. [IpuHImnm paboThl paauonepeaTyuka U paIuonpruéMHIKa. Moaysius
U JE€TEKTUPOBAHUE AIIEKTPOMAarHUTHBIX BOJH. Paanonokanus u TeneBuIeHue.

34. Ilkana  >JE€KTPOMAarHUTHBIX  BOJH.  Pa3nuuHbple  1Mama3oHbl  4acTOT
9JIEKTPOMAarHUTHBIX BOJIH, HMX XapaKTepHble OCOOCHHOCTH M TEXHMYECKHE CpEeACTBA HX
nosyueHusi. lcnonb3oBaHHWE BHUAMMBIX, YIbTPaUOJETOBBIX UM JIPYTUX H3JIyY€HUH B
pPacTEeHHEBOCTBE U KUBOTHOBOJICTBE.

35. DnemMeHTBl reomMeTpudeckoil onTUkU. OCHOBBI F€OMETPUUECKON ONTUKU. DopMyIibl
@penens. [IpuHIMI 06paTUMOCTH CBETOBBIX J1ydeil. [IpnOOphl reoMeTpruuecKoi ONTHKH.

36.DotomeTpusl.

37. DnemMeHThI BoIHOBOM onTUKU. [IpuHiun I'toiirenca.

38. Hnrepdepenunss cBera. KorepeHTHOCTr W ONTUYECKHH XOI Jydel. YCIIOBUS
MakcuMyMa U MUHUMyMa. HTepdepomeTpbl. DineMeHThI rojorpapum.

39. Hudpaxuus ceera. [lpunnun [roiirenca-@penens. JudpakuvonHas pemérka.
Crnextporpadus. Audpakius peHTTeHOBCKUX JTy4eH.

40. B3aumoneiicTBue usnyueHus c¢ BemectBoM. [lonsgpuzanusa cBeta mpu OTpaKEHUU U
IIPEJIOMJICHUH.

41. JIBoiiHoe isydenpenomsieHHe. ONTHYECKH aKTHBHbIE BeniecTBa. (CaxapHMETpBI.
HckyccTBeHHast aHU30TpoIus U €€ ucrosb3oBanue. HopmanbHast 1 aHOMalbHask AUCTIEPCHS.

42. TemnoBoe uamyudeHue. AOcomoTHO u€pHoe Tenmo. 3akoHbl Kupxroda, Credana-
bonsivana u Buna. @opmyna [Inanka. OnTuueckas mupoMeTpHsl.

43. ®otospdexrt. Buemnui, BHYTpeHHUH U BEHTUIbHBIH (oTO3h(dEKT. YpaBHEHUE
Onnmreitna. [Ipumenenue ¢porosnementoB. Ipdext Komnrona. JIroMHHECIIEHTHOE M3ITyYEHHE.
buomroMuHecieHIus.

44. ®orobuonornueckue mporeccel. PDorocuHTe3. TepMoaMHAMMKa M MEXaHU3M
¢dorocunTe3a. buosnepreruka.

45. DneMeHTHl KBaHTOBOM MexaHuku. KopnyckynsipHO-BOTHOBOH nyanusm. [udpakuus
anekTpoHoB. COOTHOIIEHUS Heonpeaeneénnocted. Y pasuenue llIpeaunrepa.

46. Atom Bomoponaa. DHepreTudyeckue ypoBHH aroma. [loreHiman Bo3OyXIeHUS U
nonuzammu. [Toctynarel bopa. Uznydyenue u nornomenue saeprun. Bogopoaomnoqo0HbIe HOHBI.

47. CTpyKTypa CIOXHBIX aTOMOB. ODHEPreTHYECKHE YPOBHU B CIOXKHBIX aTOMax.
IMpunuun Ilaynu. OnrTruyeckwe CHOEKTpbl M CHEKTPbl  PEHTIEHOBCKOTO — HU3JIY4YEHUSI.
Ilepuonnueckas cucrema sieMmentoB [[.M.Menzeneesa.
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48. ®dusznka MOJEKyd. DHepreTuyeckue ypoBHH Mosiekyin. OOMEeHHOe B3auMoJeicTBuUE.
MornekynsipHasle  cnekTpbl. IIpuHIMn paGoThl KBAHTOBBIX TI'E€HEPATOPOB. JIEKTPOHHBIN
IapaMarHUTHBIA PE30HAHC.

49. Ilonumepsl U XuAKUE KpucTajuipl. OCHOBHbBIE BHIBI KOJUIEKTUBU3ALUU MOJIEKYIL
CrpoeHrie mMoIMMEpOB U MX (PU3NYECKHE CBOWCTBA. THIBI )KUIKUX KpUCTaUIOB. Jlucrien Ha
KUJKUX KpUCTAJLIAX.

50.51Bnenue paguoakTUBHOCTU. Buabl painoakTUBHOTO pacnaia. 3aKOH paJl0aKTUBHOIO
pacraga. CraOWibHbBIE U PaJUOAaKTUBHBIE M30TOINBL. COBpPEMEHHBIE METOAbl PATUOXHUMHU U
panuobuosnoruu. I1pobGieMsr pannoskonoruu.

51. CocrtaB atomHoro siapa. M3otonbl. MexaHUYeCKMH U MarHUTHBIA MOMEHTHI SJIEP.
SInepHble CUIIBI M SHEPTHS CBS3HU sA1pa. SINepHbI MarHUTHBIN PE30HAHC U €r0 UCIIOIb30BAHMUE.

52. Slnepuble peakuuu. MexaHu3M siAepHbIX peakuuil. LlemHas peakuus neneHus suep.
Hcnonp3oBanue aroMHoi 3Hepruu. IIpodiema ynpasiseMoil TepMOSIEPHON peaklUyi. DHEPrUs
CounHia u 3BE311. SIaepHas HKOJIOTHsl.

53. DONeMEHTapHblE  YaCTHULIBI. Knaccudpukanus  37I€MEHTapHbIX  4YacTULL.
B3anmonpeBpamaeMocTb 3JIEMEHTapHbIX 4acTULl. MeTobl yCKOPEHUS YacTULl. AHTUYACTULBl U
aHTHUBEIIECTBO. BeliecTBo B 3KCTpEeMalbHbBIX YCIOBUSX.

54. CoBpemeHHas Qu3uKa U arpouHkeHepusi. BemectBo u none. OObEKTHI U NMPOLIECCHI.
DBOJIIOLIMOHHBIE TIPOIIECCHl MPeoOpa3oBaHMs MaTepuu. BeliecTBeHHBIC, HYHEPreTUYECKHUE,
JJIEKTPOMArHuTHelE U MHPOPMALMOHHBIE IHpeoOpa3oBaHus  OMO0OBEKTOB.  Pa3ButHe
arpousuku, OMOMEXaHuKH, OMOPU3NKH, OMOPHEPTeTHKH, OMONH(OPMATHKH, OMOTEXHOJIOTUH U
arpOMHKEHEPHH.
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o A

JUCT PETUCTPAIIMU U3MEHEHUM

Homep nuctoB (pasienon) Hara
Howmep Pacmudposka
aHHy- OcHoBaHue JUls BHECSHUS U3MEHEHNUH [Toanuce Hata BBEIEHHS
H3M. | 33MEHEHHBIX | HOBBIX TMOJTHCH

JIMPOBAHHbIX M3MEHEeHHs!
| cTp. 2 - cTp. 2 [lpukasz pekropa PI'BOY BO «tOxHo-Ypanbekuii Illamanosa E.B. | 25.04.2016 | 25.04.2016

FAY» Ne36 or 25.022016 «O mnpoBeaeHun @

OpraHu3alHOHHO-IUTATHBIX MEPONPHATHIY

2 n.5-10 PITJ] - . 5-10 PIIJT | Akryanusaius yuebHO-MeToauecKoro obecrneueHus A/ [llamanosa E.B. | 01.04.2017 | 01.04.2017

1.3 ®OC n.3 ®OC | ,/
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