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1. [lnanupyemMblie pe3yabTaTbl 00y4eHHUS M0 JUCHUILUIUHE, COOTHECEHHbIE €
IUIAHMPYeMbIMH pe3yabTaTamu ocBoeHusi OITOIT

1.1. Hean u 3a7a4M TUCHHUILIHHBI

Heab AUCHUNIMHBI
bakanaBp mo wHampamieHuto moAarotoBku 35.03.06 ArpouwHkeHepus JOKEH OBITH

HNOATOTOBJCH K  CIEAYIOIIMM  BUAAM  NPOQECCHOHATBHON  NEATETBbHOCTH:  HAay4yHO-
UCCIICI0BATEIbCKONW; TMPOEKTHOM; IPOM3BOJCTBEHHO-TEXHOJIOTNYECKOH; OpraHU3allMOHHO-
YIIPABJICHYECKOM.

Heap mucuMmiuHbl — cHopMHUpoBaTH y OO0y4arommxcs cucTteMy (QyHIaMEHTaIbHBIX

3HAHUI,

HEOOXOIUMBIX  JUIS

MOCIEAYOIIEN

IIOATOTOBKH

OakanaBpa,

CIIOCOOHOTO K

3G (EeKTUBHOMY pELICHUIO IPAKTHYECKUX 33134 CEeJIbCKOXO3AHCTBEHHOIO IPOU3BOJACTBA, a
TaKXe COCOOCTBYIONINX AaJbHEHIIIEMY Pa3BUTHIO JIMYHOCTH.
3agayu AMCHMILINHBL:
— W3YYUTh OCHOBHBIC (DU3MUECKHUE SBICHUS, OBIAACTh (DyHIAMEHTAIHHBIMH HOHSATHSIMH,
3aKOHaMM U TEOPUSAMH KJIACCUUECKOW U COBPEMEHHON (hU3UKHY;
— c(opmMHpoBaTh OCHOBbI HAyYHOTO MHPOBO33PEHUS U COBPEMEHHOI'O (PU3NYECKOTO
MBILIEHHS]; 03HAKOMHUTBCS C Hay4YHOW anmapaTrypoil 1 MeTojaMu (PU3HYECKOro Mcciel0BaHus,
IPUOOPECTU HABBIKU NPOBEEHUS (PU3UUECKOTO SKCIIEPUMEHTA;
— HAy4uThCsl BBLACIATH (PU3MUECKOE COJACpXKaHME B MPUKIAAHBIX 3ahadax Oyayluei

JIeSTCIIBHOCTH;

— OBJIAICTb METOJaMU PCUHICHUA MHXXCHCPHLIX 3aaa4.

1.2. InanupyemMsble pe3yJbTaThl 00yUeHHs M0 JUCHUILIHHE (0KA3aTeH
copMHPOBAHHOCTH KOMIIETECHIIN)

[Tnanupyembie [Tnanupyemsble pe3yabTaThl 00yueHus no pucuuiuivye (3YH)
pe3yIbTaThl OCBOSHUS 3HAHUS YMEHHUS HaBBIKU
OIIOII
(KOMIIETEHIIMN)
OIIK-2 OOGyuarommiics noipkeH | OOy4varoruiicss nopkeH | OO0yvaromuics JA0MKEH
CHOCOOHOCTH K 3HATH! OCHOBHBIE | yMETh:  HCIIOJIb30BaTh | BIIAJIETh! HaBbIKAMU
UCTIOJTb30BaHUIO ¢u3nveckue  3aKOHBI, | OCHOBHBIE (H3UYECKUE | ONUCAHHS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBJIGHHUSI W TPOILECCHI, | 3aKOHBI B | GU3NYECKUX  3aKOHOB,
€CTECTBEHHOHAYYHbIX | HA KOTOPBIX OCHOBAaHBI | IPOQecCuOHATbHON SBJICHUH M TIPOILIECCOB,
JTUCTIWILTAH B NPUHIUIBL  JEHCTBUS | ACATEIBHOCTH - | HA KOTOPBIX OCHOBaHBI
npodeccHoHaNbHON | OOBEKTOB (b1.b.17-Y.1) MIPUHIUIIBI NEeNCTBUA
NeSITeTTbHOCTH, npodeccuoHaTHLHON 00BEKTOB
JeSITeIbHOCTH — npodeccuoHaIbHON
(b1.B.17-3.1) NEeSATeTbHOCTH -
(b1.b.17-H.1)
OIIK-4 OO6yuarouiics nomken | Obydaronuiics noimpkeH | OOyuaromuiics JOKEH
CIOCOOHOCTh pelaTh | 3HATh: yMETh:  WCIOJB30BATh | BIANETh: HaBBIKAMHU
MH)KEHEPHBIE 33]1a4i C | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | PELIEHUs HHKXEHEPHBIX
UCTIOJTb30BaHUEM MeXaHUKH, MEXaHUKH, 3aj1a4 C MCIOJb30BaHUEM
OCHOBHBIX  3aKOHOB | 3JIEKTPOTEXHUKH, JIEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB
MEXaHUKH, THJIPABIUKH, THJIPABIUKH, MEXaHHKH,
JJIEKTPOTEXHUKH, TEPMOJIMHAMHUKHI U | TEPMOJUHAMUKHU U | DIEKTPOTEXHUKH,
THJIPABIIUKH, TETIOMaccoOOMeHa, TETTIOMaccOOOMeHa JUIs | THIIPABIUKH,
TEPMOIMHAMUKHI U | He0OXOIUMBbIe JUTSL | pellieHus] MH)KEHEPHBIX | TePMOJIUHAMUKH u
TeIrIoMaccoooMeHa pemeHus WHXXeHepHbIX | 3ama4 - (b1.5.17-Y.2) TeIII0MaccooOMeHa -
3agad - (b1.5.17-3.2) (b1.5.17-H.2)




2. Mecto nucuumiauHbl B cTpykrype OINOIT
JuctummHa «®u3nka» oOTHOcHTCS K Oa3oBor uwactm bimoka 1 (B1.6.17) ocHOBHOM
npodeccuoHanbHOM 00pa3oBaTeIbHON MPOrpaMMbl OakalaBpuaTa Mo HaIlPABJICHUIO MOATOTOBKU
35.03.06 Arpoumxkenepus, npodmib - TexHomormdeckoe oOOpyHOBaHUE JUIsI XpPaHCHHS U
nepepaboTKU CeNbCKOXO03HCTBEHHON MPOTYKIIHH.

Pa3nenbl AMCUMIUIMHBI M MEXKIUCHUIVIMHAPHBIE CBSI3M € 00ecneYrBaIOIIUMHU
(mpeamecTBYHOIIHMMH) U 00ecieYHBaeMbIMU (MOCIAEIYIOIUMH) THCHUIINHAMHA

Haumenosanue

dopMupyeMble KOMITETCHIIMN
00€eCeuYnBarOIINX

No (TIpenmecTBYIONNX) U

/1 o0ecreunBaeMbIX
(mocneayrommx)

JUCITUILINH, IIPAKTUK

Pazgen 1 Paznen 2 Paznen 3

Hpe,[[H_IeCTBYIOH_[I/Ie JAUCHUIIJIMHBI, ITPAKTHKH

1. | Maremarnka | OIIK-2; OIIK-4 | OIIK-2; OIIK-4 [ OIIK-2; OIIK-4
[Tocnenyronme TUCUMIIIIMHBL, TPAKTUKU
2 Teopus MEXaHU3MOB U OIK-4 OITK-4 i
MalluH
3 DNEeKTpOTEXHUKA U ) OITK-4 OITK-4
JIEKTPOHUKA
4. TennorexHuka OIIK-4 - -
5. I'mapaBiauka OIIK-4 - -

3. O0bém ucUMIVIMHBI M BUABI YU4eOHOii padoThl
O6bvem guctumuHel coctaBiusgeT 10 3auetHsix enunuil (3ET), 360 akagemMuueckux 4acoB
(manee wacoB). JlucruminHa u3yqaercs B 2, 3 ceMecTpax.

3.1. Pacnpenenenne od0beMa IMCUMILIMHBI IO BUAAM Y4eOHOIl padoThI

Bun yae6HO# paboTh KonnuectBo yacos

KonrakTHasi pa6ora (Bcero) 148
B ToM uucne:

Jlexuuu (JI) 44
[Mpaktnyeckue 3ansatus (I13) 60
JlaGopatopHsle 3ansaTus (JI3) 44
CamocrositenbHas padora odyuarommxces (CP) 149
KoHTpoJb 63
Hroro 360




3.2. Pacnipenesienne yueOHOro BpeMeHH 10 pa3jieiaM U TeMaM

B TOM YUCJIIC é
Ne HaumenoBanue pazzenos u Bcero KOHTAaKTHas paboTta [%
TEMBI TeEM 4acoB T e, m CP E
1 2 3 4 5 6 7 8
Pa3znen 1. Mexanuka, MoJieKyJisipHasi U3UKa U TEPMOAMHAMHKA
1.1. | Benenue B pusuky 2 2 - - - X
1.2. | Kunemarnka 16 2 2 2 10 X
1.3. | Aunammuka 20 2 2 6 10 X
2.4. | 3aK0OHBI COXpAHCHHS 18 2 2 4 10 X
15 Mexannueckue KoyeoaHus 24 4 4 6 10 «
Y BOJIHBI
16, DNeMEeHThI MOIIEKYIAPHOM 1 24 4 4 6 10 <
CTaTUCTHUYECKON (DU3UKHU
1.7. | OCHOBBI TEPMOJAMHAMUKH 20 4 2 4 10 X
Pazgen 2. DneKTpu4ecTBO U MarHeTU3M
2.1. | DnekTpocTaTuka 20 4 2 4 10 X
ITocTosSIHHBIN TOK,
2.2. | DJIEKTPUYECKHUE IICTTH 1 20 4 2 4 10 X
MaTepUaJIbI
23 [TocTossHHOE MarHUTHOE 29 4 4 4 10 «
oJie
24 ONeKTpOMarHuTHbIE o5 4 5 4 11 X
Kosie0aHusl U BOJIHBI
Pa3nen 3. Ontuka u aroMHast pu3uka
31 I'eomerpuyeckas u 18 5 4 4 8 .
BOJIHOBAsI ONITHKA
3.2. | KBanToBas onrtuka 20 4 4 4 8 X
DJIeMEHTHI KBAaHTOBOU
3.3. | MEXaHUKU U aTOMHOM 22 2 4 4 12 X
buzuKu
3.4, | /\TOMHOE Ao I 20 -l 2] 4 | 14 x
DJIEMEHTAPHBIC YACTHUIIBI
35. CoBpeMmeHHas (uznyeckas 6 ) ) i 6 X
KapTHUHA MHpa
KonTposb 63 X X X X 63
OO01mas TpyA0eMKOCTh 360 44 44 60 149 63

4. CTPyKTYpa H coiepKaHue TUCIHIIHHbI
4.1 ConepxaHue TUCUUILIHHBI

Pa3nes 1. Mexanuka, MoJIeKyJasipHas (PU3MKA M TEPMOAUHAMHUKA

Beenenue

[lpenmer ¢usuku. Merton mno3HaHus B (HU3MKE. ODKCIEpUMEHTH U Teopuu. Poub
MaTemaTtuku. @usudeckue 3akoHbl. [lonsatue ¢dakra B ¢pusuke. Mogenu. [Ipsmbie u obpatHbie
3agaun pu3uKu. PasmepHOCTH (PU3MUECKUX BEIUYHH.




Kunematnka

JIBikeHne Kak TriaBHas (opMa CymiecTBOBaHUS MaTepuu. [IpocTpaHCTBO U BpeMmsl.
CriocoObl onucaHus COCTOSIHMA Tena U cucTeMsbl Ten. Cucremsl orcyera U KoopauHat. Pois u
OPUHIUIB BBIOOpa cucTteM KoopauHar. CrerneHu cBOOO/bI, MHBAPHAHTHBIC CBOWCTBA 4YHCIA
creneHeil cBoboabl. TpexmepHOe M MHOIOMEpHOE IPOCTpaHCTBa. MaTepuajibpHas Todka MU
pacupocTpaHEeHue dTOM MOJEIM Ha MHOIOMEPHBIN ciydaid. TpaekTopus U MuUpoOBas JUHUSA, UX
cBoiictBa. CKOpOCTb M YyCKOpeHME Kak mpousBoaHble. [locTynaresbHOE M BpalaTesbHOE
JBUKEHUSI KaK OCHOBHBIE BHJIbI JIBUJKEHUH. YTJIOBBIE CKOPOCTh M YCKOPEHHE, HOPMAJIbHOE U
TQHICHIMAIbHOE YCKOpeHHsA. CKOpOCTb M YCKOPEHHME B MHOTOMEPHOM IIPOCTPAHCTBE.
WuepunanbHple CUCTEMBI M PABHOIPABHOCTh IIOKOSI M PABHOMEPHOIO MPSMOJIMHENHOTO
nBwxeHus. [loctynar o mocrossHCTBE CKOPOCTH CBeTa B BakyyMe. [IpeoOpa3zoBaHue HHTEpBaIOB
BPEMEHH U JUTMHBI IPH OOJIBIINX CKOPOCTSIX OTHOCUTENBHBIX JIBUKECHUN MHEPIIHATIBHBIX CUCTEM.
ITpeoOpa3oBanust JlopeHnia M pENATUBUCTCKOE CJIOXKEHHE CcKopocTedl. HMHTepBan Mexay
COOBITUSIMU U €70 UHBAPUAHTHOCTb.

JIlnnamuka

Cwia u macca, cynepriosunmsi cui. [lepBeiit u BTOpod 3akoHbl HbloToHa. YpaBHEeHHs
JBUKCHMS, POJIb HAYAJIBHBIX YCIOBUM, IPUHLIMII JeTepMuHu3Ma. [Ipumepsl pemenns ypaBHeHUN
JIBUKEHUS. J[BU)KEHME Tesl B IOJIe CUJI TATOTEHMs], SIBJIEHHME HEBECOMOCTH B CIyTHHKaX.
Junamuka ciendmux cucTeM. MMIynbe, 3aKOH COXpaHEHMs MMIIyJlbCa JJII MEXaHU4ECKOU
cucteMsbl, Tpetuil 3akoH Hprorona. B3zaumopeiictBue ten uepes mose. OOmas GpopMynrpoBKa
3aKOHa COXpaHEHHs uMmIyiabca. KuHeTnueckas »HEprusi MaTepUaJbHOM TOYKH, CBS3b €€ C
KOMIIOHEHTaMU BEKTOpa umilysibca. PaboTta um moreHnuanpHas 3Heprusd. Paborta nepemenieHus
MaTepUaIbHOW TOYKM 10 KPUBOJMHEHHOMY IyTH. [loTeHIManbHbIE CUIbI, BBEIACHHUE MOHATHUS
NoTeHUMana Juisl B3auMojeicTByromux Tei. [loTeHumanbHas QYHKIMSA, [TOTEHLHUAIbHAsS
NOBEPXHOCTh. CBsI3b KOMIIOHEHT CHJIBI U MOTeHUMaIbHOW (GyHKuuu. [loreHnuanbHas simMa u
yCIIOBUE YCTOHYHMBOTO paBHOBECHS. HeBo3MoxxHOCTH paBHOBECHS CUCTEMBbI
B3aMMOJEHCTBYIOIUX CTaTUYECKUX TOUYEUHBIX DJIEKTPUUYECKUX 3apsAnoB. [IpuHuumn rutotHenmen
YIIaKOBKU U OOBSCHEHUE MPOCTPAHCTBEHHBIX (opM KpuctamaoB. KoHpopmanroHHbI aHamu3
MoJieKyJl. MomMeHT cuiibl. /IluHamMuKa BpallleHus: TOUYKH U TeJla BOKPYT IIOCTOSIHHOW OCH, TIOHATHE
0 MOMEHTE HHEpLMHM MaTepHallbHOM TOYKM U Teja. YpaBHEHUE IBMKECHMS BPAILAOLIETrOCs
BOKPYI' HEMOJBMXHOW OCH Tejla. MOMEHT MMILyJbCa, CBSI3b €r0 KOMIIOHEHT C KMHETHUYECKOM
sHeprueil BpaieHus. V3MeHeHMe MOMEHTa HWHEepLUUU Tejla IMpPU IEPEeHOCE OCU BpallleHUs.
['maBHBIE MOMEHTBI MHEPLMM U YCTOMYMBOCTH BpalllEHUs TEJ. 3aKOH COXPAHEHUS MOMEHTa
UMIyabca Teaa U cucteMbl Ten. OcoOeHHOCTH KOHCTPYKIIMHM BEPTOJETOB. ['MPOCKONBI U HX
npuMeHeHne. LleHTp Macc M ypaBHEHHME €ro ABW)KEHHs. Pa3feneHue MoCTynaTelbHBIX U
BpalllaTelbHbIX ABM)KEHUN TBepjoro Tena. [lapa cun. Cuctema ypaBHEHUH JUIsl ABMXKEHUS
TBEPAOrO TeJa M €ro KUHETHUYECKas DHEPrus. 3aKOH COXPAaHEHUS DHEPruu U €ro CBsA3b C
PaBHOMEpPHOCTbIO TEUEHUS BpEMEHH. [[BHXKEHHE CHCTeM CO MHOTMMH CTENEHSMU CBOOOIBI.
Oyukuua Jlarpanka u ypasuenus Jlarpanxka. [IpyuHInn HaMMeHbIIETO JEHCTBUSA.

JAuHamMuka 00JbIINX CKOPOCTEN

[Tpuniun otHOocuTenbHOCTH B (usuke. PenstuBucrckuii ummynsc. [IpeobpazoBanue
SHEPTrUH-UMITYJIbCa. Macca u ee CBs3b C JHEepruei mokos. Macca cli0)KHOW CHCTEMBI U €€ CBA3b C
sHepruel B3ammozercTBus uyacted. HeagmutuBHOCTH Macchl. JledekT macchl W 3HEpreTHKa.
Kunetnueckass sHepruss B PENATUBUCTCKON MEXaHUKE. YPAaBHEHUE ABWKEHHUS MaTepHAIbHON
TOYKM B PEIATUBUCTCKOM MeXaHuKe. JIBM)KEHHE MaTepualbHOM TOYKM IIOJ JAECHCTBHEM
MOCTOSIHHOW cwiibl. CKOpPOCTh CBETa Kak IpefesibHas CKOpPOCThb. YacTHUIbl ¢ HYJIEBOM Maccou
nokost. [IpuHIMI SKBUBAJIEGHTHOCTH U TEOPHSI IPOUCXOKIEHHS CUII BCEMUPHOT'O TSTOTEHHUS.

Kosie6anusi 1 BOJIHBI

Konebanust kak 4acTHBIM Cilydaill JIBMKEHUS, YCIOBHUS MOSIBICHHs KojieOaHUIl. YpaBHEHUE
JIBUKEHHS] TPYKUHHOTO MasTHUKAa M €ro peuieHwe. l'apMoHuyeckoe KoieOaHuE U €ro
XapaKTEepUCTHKH. YpaBHEHHE JIBWKEHHS (U3UYECKOT0 MAasTHUKA M €ro  pelieHue,
MaTeMaTUYeCKU MasTHUK. DHEPrus TapMOHUYECKHX KoJjeOaHuil. BeiHYKeHHbIC Kole0aHus 1



SBJICHHE pe3oHaHca. Pe3oHaHC Kak mposBieHne Oudypkamuu. ABTokosiebanus. [Ipumepst
NPOSIBJIICHUS] PE30HAHCHBIX U aBTOKOJIEOATENbHBIX SBICHUN B KHUBBIX OPraHU3Max M TEXHHUKE.
Pe3onancHas mepepada SHEPruM B CHCTEME OJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BoOiHBI B
YIOPYTUX CpeAax, JUHEHHbIE, IOBEPXHOCTHBIE U OOBEMHBIE BOJIHBI, IIONIEPEUHBIE U IPOAOIbHBIE
BOJIHBI, ()POHT BOJIHBI, TUIOCKME U CepUyYecKHue BOJHBL. AHaTUTHYECKas 3amuch Oeryiei
BOJIHEL. BonmHoBoe ypaBHenue. [lepeHoc sneprum Oerymieid BomHo. CrokeHue KoneOaHUN U
BosiH. KorepenTHele ucrtouHuku BoJH. MHTepdepeHIMs BOJH OT TOYEUHBIX KOI€PEHTHBIX
HMCTOYHUKOB. YCIIOBUSI NOSIBICHHS MAaKCUMYMOB U MUHUMYMOB. CJl0)K€HUE KpPYTOBBIX U
chepuueckux BosH. [locTpoenue gppoHTa BOJHBI O MpuHLMIY [loiireHca, moseneHue ¢poHTa
BOJIHBI B HEOJHOPOAHOU cpene. OTpaxkeHue U npenomienue BosiH. IlpuHuun ®epma. BriBog
3aKOHa MpPEJIOMJICHHs BOJIH Ha TpaHULE JBYX cpel Ha ocHoBe npuHuuna depma. ITpuHuun
@depma Kak 4acTHBIN Cilydail o0Iero mpuHIuna MuHuMakca. [losiBlieHre OTpakeHHBIX BOJH B
HEOJIHOPOJHBIX CPEax, CII0KEHNE BCTPEUHBIX BOJIH U 00pa3oBaHue cTOsSTYMX BOJH. [lepexoanoe
COCTOSIHUE U BpeMsl penakcanuu. CBsi3b JUIMH CTOSIYMX BOJIH C pa3MepaMu Cpefbl, AMCKPETHOCTD
JUIMH CTOA4MX BOJIH. KBaHTOBaHMe. YipaBieHUE 3By4YaHUEM MY3bIKaJIbHBIX UHCTPYMEHTOB.

DJIeMeHThI CTATHCTHYECKON U MOJIEKYJIAPHON (pu3nku

MUKpOCKONUYECKHEe U MaKpOCKOIIMYECKUE siBJICHUs. VieanbHblil ra3 Kak CTaTUCTHYECKas
cucreMa MHOTUX dyactull. JlaBmenwme, oOBeM U Temieparypa ra3za Kak OOOOIICHHBIC
XapaKTEePUCTUKHN COCTOSHUS Ira3a. PaBHOBECHbIE M HEpaBHOBECHBIE COCTOSIHUA ra3za. OOpaTtumsble
U HeoOpaTumble TMporecchl. Jluarpamma naBieHHE-00bEM. ODKCIEPUMEHTAIBHBIE Ta30BbIC
3aKOHBbI, O0OOIIEHHBIM Ta30BbIil 3aKOH (ypaBHEHHE COCTOSHUS HIEATbHOrO Tasza). BriBoj
YPaBHEHHUS COCTOSIHUS UJI€AIbHOTO r'a3a Ha OCHOBE KMHETUYECKHUX IMpeacTaBiaeHu. duznueckuit
CMBICJI TOHATHUS TEPMOJMHAMUYECKOW TeMIlepaTypbl. PacmpenerneHue 3HEPruu MO CTEHEHSIM
cBoboapl. Pacmpenenenus MakcBemuia wu bonbimana,  Gapomerpudeckas — gopmyia.
HepasnoBecubie mpoueccel. duddysus, nuddysus yepe3 MeMOpaHbI, 0OCMOC, OCMOTHYECKOE
JIaBJICHUE U €r0 POJib B KU3HEIEATENBHOCTH pacTeHui. Termonepenada. BHyTpeHHee TpeHuHe.
BeipakxeHne HepaBHOBECHBIX MPOIECCOB uepe3 O0OOOIIEHHBIE TEPMOJAWHAMHUYECKUE CHIIBL.
CootHomenne B3auMmHOcTu Omncarepa. PeanbHple ra3pl, ypaBHeHue Ban-nep-Baanbca,
KPUTHYECKAsl TOUKA, pEaIbHbIE N30TEPMBI, CXKIKEHHE ra30B. DIyKTyalluu U caMOOpraHU3aIus
npu (a30BOM IMepexoie ra3-KUAKOCThb. JKUIKOCTH, TOBEPXHOCTHOE HATSKEHUE B KUAKOCTSX,
OXJIAKJIEHUE SKMIKOCTH TIpM HUCHAPEHUHW, TEPMOPETYJSUs pPAacCTEHUH U KUBOTHBIX.
CmauuBarolye 1 HecMauuBaronue xxuakoctu. Kanumispasle sBnenus, popmyna Jlamnaca.

DJIeMeHTBI TePMOAMHAMHMKH

[lepBoe Hauano TEPMOJMHAMUKH, H3OMPOIECCHI, aAuMadaTUUYECKUI MPOLECcC, OXJIaKICHHE
ra3oB INpH aaAMadaTUYECKOM pACHIMPEHUM M TOJIy4YeHHEe HHU3KUX TeMIlepaTyp. YpaBHEHHE
[Tyaccona u ero BbIBoA. Kiaccuueckas Teopusi TEMJIOEMKOCTEH, MPUYMHBI OTKJIOHEHUS
peaJbHBIX TEIUIOEMKOCTeH Kak (YHKLUHU TeMIIEpaTypbl OT Pe3ylbTaTOB KJIACCHUECKOW TEOPHUH.
PabGora wuneanbHOro raza B pa3inyHbIX mpoueccax. OOpaTuMble M HEOOpATUMBbIE IUKJIBL.
TeroBple MammHbl M 1Mk KapHo, BTOpoe Hauyano TepMoaMHaMuKH. KommnpeccnoHHble
XOJIOIMJIBHUKY U TEIUIOBbIE HACOCHL. DHTPOIHUS KaK TePMOJUHAMUYECKUM noTteHman. dopmyna
JUI SHTPONUU HAeanbHOro raza. Teopema KapHo u 00oOmieHHE MOHATHS SHTPONUHU Kak
TEPMOJMHAMHYECKOro noTeHuuana. CBsi3b SHTPONUH C MUKPOCOCTOSIHUSIMH HJEAJIbHOTO Ta3a.
CratucTu4eckoe TOJKOBAaHUE SHTPOIIMU. DHTPOIIUS U CTENIEHb BBIPOXKAECHUA cucTteMbl. Popmyna
bonbumana. Outponusa u nndopmanus. Bo3pactanue sHTpONUU IpyU HEOOPATHUMBIX MpOIEccax
Ha MpUMEPE BBIPABHUBAHUS TEMIIEPATYpPhl ABYX HAXOIAIIMXCS B KOHTAKTE HArpEThIX TEN U IpU
BbIpaBHUBAHMM JaBIIEHUN B JBYX 4YacTsIX cocyna c rasoMm. llepsoe u BTOpoe Hauaia
TEPMOJIMHAMMKH, U KMBbIe Opranu3Mbl. [IoHsATHE O TepMOANHAMUIKE HEOOPATUMBIX MPOLIECCOB U
OTKPBITBIX CHUCTEM. ODHTPOINHUS B CUCTEME OpraHM3M - OKpykaromas cpeaa. IIpomsBoacTso
SHTPOINH B HEPABHOBECHOM cpefie U Teopema [Ipuroxkuna.

Pa3zgen 2. DiieKTpU4ecTBO 1 MATHETH3M

DJIeKTpHYecKHe 1 MATHUTHBIE SIBJICHHUS



[lonsiTHEe O MOJAX, MO CKAJIAPHBIE U BEKTOPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX IOJICH:
HaANPsSHKEHHOCTD, TOTOK, UPKYJISALMS, CUJIOBBIE IMHUM BEKTOPHOTO 1osist. Cyneprno3uuus noe,
3apsJibl, 3aKOH COXPAHEHUS 3apsI0B.

BzaumopencTBue HEMOABUKHBIX U JABUKYIIMXCS 3apsaaoB, OU3NUECKUN CMBICI MAarHUTHOTO
nons. Ilome Touewnoro 3apsnma (3akoH Kymona) u cucremsl 3apsaoB. [lome numons.
DJEKTPOCTATHUECKOE TO0JIE€ MOJEKYJIbl M XMMHUYECKHE peakuuu. MHTerpanpHas (Gopma 3akoHa
Kynona, reopema ["aycca (nepBoe ypaBHenne Makcpeiia). BeiBon hopmyn [11st HAnpsyKEHHOCTH
JIEKTPOCTATUYECKUX IOJIEH 3apsDKEHHOrO IPsIMOrOo IPOBOJAA, IUIOCKOCTH, KOHAEHCATopa.
Pabora mepememieHus 3apsja B SJIEKTPOCTATHUECKOM II0JIe, MOHATHE MOTeHIMana. Bropoe
ypaBHeHHe MakcBeia Ui 3JIeKTPOCTATHUKH B MHTETPaIbHON (opme. DIeKTpUdecKas eMKOCTh
OJIHOTO MPOBOJHHUKA U JABYX IMPOBOAHHKOB, KOHACHCATOPHI, paboTa Mo 3apsiike KOHIACHCATOPOB.
OHeprus 3IEKTPOCTATUYECKOrO MoJis. VI3MeHeHne HanpsHKEHHOCTH JIEKTPUYECKOro IOJI IpU
BBEJICHUM JUAJIEKTPUKA, MOJSIPU3YEMOCTh JHUAJIEKTPUKA, IUAJIEKTPUYECKas MNPOHULAEMOCTb.
W3MeHeHne AMAIEKTPUUECKON MPOHUIIAEMOCTH IMPH XUMHUYECKHX PEAKLUSAX U UCIOJIb30BAaHUE
atoro »ddekra. DnekTpudyeckoe noje B NpoBoaHukax. [IoHATHE O TOKE MPOBOJIUMOCTH, BEKTOP
TOKa W cwia Toka, mudpdepeHnumansHas gopma 3akona Owma. IlepBoe mpaBmino Kupxroda.
[IpyunHa MOSBIEHHS AJIEKTPUYECKOTO TOKAa B TPOBOJHHUKE, (U3NYECKUN CMBICT TOHSTHS
CTOPOHHUX DJIEKTpUUECKUX cuil. BwiBox 3axkona Oma 18 Bcel uenu. Btopoe mnpasuiio
Kupxroga. MaruutHoe moje MOPsIMOrO TOKa, OOBSICHEHHE €ro IMOSIBICHHWS Ha OCHOBAaHUU
PEeNSITUBUCTCKUX MpezacTaBieHuil. MHTerpaibHple ypaBHeHUss MakcBeiia Al IOCTOSIHHBIX
MarHuTHbIX noJjed. [IpuMepsl BBIUMCIECHUS HANPSHKEHHOCTEM MAarHUTOCTATUYECKUX IIOJICH.
3akon buo-Caapa-Jlamaca. B3aumopeiictBue noneit u 3apsnoB (TokoB). @opmyna Jlopenna
JUISL CUJIbI, ACHCTBYIOLIEH Ha 3apsA]l CO CTOPOHBI 3JIEKTPUYECKOTO W MArHUTHOTO IIOJIEH.
[TpuHIMI neCTBUS Macc-CIEKTPOMETPOB U UX IPUMEHEHUS B XUMUH. HYKIIMOHHBIE SIBJICHUS,
TpancopmaTopsl, (pU3MUYECKHEe NPUHLMIBI WX JedcTBUSA. OkcTparoku. [lomHas cucrtema
MHTETpaJIbHBIX ypaBHEeHUM MakcBemia. CMbICH YIEHOB CHUCTEMBl ypaBHeHUH Makcsena,
OIMCHIBAIOLIUX SIBJICHUSI, CBSI3aHHBIE C N3MEHEHUSAMU JJIEKTPUYECKUX U MAarHUTHBIX BEJIMYUH BO
BpeMeHH. B3auMoOCBs3b 31EKTPUUYECKUX M MATHUTHBIX MEPEMEHHBIX MOJIEH, AIIEKTPOMArHUTHOE
nose u wusnydenue. Iloms nBmxymmxcs 3apsnoB. M3mydeHue BIIEKTPOMArHUTHOTO OIS
HEPaBHOMEPHO ABIKYIIMMCs 3apaaoM. «Ilapagokc» aToMma.

Pa3nen 3. OnTuka u aromHas pusnka

DJIEeKTPOMAarHuTHOE U3J1y4eHHe U ONTHKA

CB00OIHOE 3JIEKTPOMAarHUTHOE TOJE€ U €ro CYIIECTBOBAHHE B BMJIE SJIEKTPOMATHUTHOM
BosIHbL.  [lomepeyHOCTh ~ 3JEKTPOMarHUTHbIX  BOJH.  CKOpOCTh  pacHpoCTpaHEHUs
3JIEKTPOMAarHUTHBIX BOJIH U clI0coObI ee u3mepenus. lllkana snekrpoMarHuTHBIX BOJIH. Crioco0bI
reHepalyy 1 UCIIOJIb30BAHNE B HAYKE U TEXHHUKE BOJH Pa3IMYHbIX YACTOT.

SIBneHus, omMChIBaeéMble BOJHOBOW Teopued cBera. MHTepdepeHIMst cBeTa, YCIOBHS
MOSIBJICHHUS CTATUYECKOW HHTEpPPEpEHUMOHHON KapTHHBI, MHTep(hEepeHuUs] Npu pa3fesieHun
(GpoHTa BOJHBI, MPOCBETIEHHE ONTHUKU, HHTEp(HEpOMEeTpsl M HUX UCHoIb3oBaHUE. Dypbe-
cunektpoMerpsl. [lonstue o romorpaduu. Jdudpakuusa, mudpaxuus Ha mienud. PoKycHpoBKa
3JIEKTPOMArHUTHBIX BOJIH U CBSA3b pa3Mepa IU(PaKIMOHHOTO MATHA ¢ pa3MepaMu peIeKTOpoB.
Oco0eHHOCTH OpraHU3alMKM PAJTUOJIOKAIMOHHOW CITYXOBl. YCIOBHS TEepexoaa OT BOJHOBOW
ONTUKU K reoMeTpuueckoil. 3oupl @peHens, 30HHas miacTuHKa OpeHens Kak (HOKyCHpyrOmun
aneMeHT. /{udpakinonHas pemeTka Kak JUCHeprupyomas cucteMa. AHajal3 cOCTaBa CBeTa Io
JUIMHAM BOJIH. PeHTreHoBckas aupakxiiusi, TOHATHE 00 oOpaTHBIX NU(PAKIMOHHBIX 3ajayax,
PEHTT€HOCTPYKTYPHBI aHaJdM3 MU €ro OCOOCHHOCTH MPUMEHHUTETBbHO K OHOJOrMYecKUM
oobekTaMm. IIpoctpanctBennas crpykrypa JIHK wu PHK. Judpaxuuonnsii npenen
pazpemaroneil cnocoOHOCTH ONTHYECKUX MPUOOPOB.

CBerT U BELECTBO, TOHATHE O BTOPUYHBIX BOJIHAX, Pa3AeI€HUE SJHEPTUN HA IPAHULIE pa3ziera
¢da3, pe30HAHCHBIA XapakTep B3aMMOJCHCTBHS CBETa W BemiecTBa. Jlucmepcusi, KIacCUYECKOe
00BsICHEHHE 3aBUCUMOCTU KO3((uimeHTa mpenomMiieHus] cBeTa OT JJIMHBI BOJHBI I1aJJarOIEro
cBera. JSIBieHHMEe  JBOWHOIO  JIy4EHpeJIOMJIEHUs, TNOJSpU3alMs CBETa  KPUCTAJLIAMHU.



[Tonsspu30BaHHBIA CBET, ONTHYECKAsl AKTMBHOCTb, CAXapOMETPHs, HCIOJIb30BAaHUE SBICHUSA
BpAILICHUs TUIOCKOCTH TOJSPU3ALUU B MOJEKYIsipHOW Ouonoruu. ®oTorpdekT u KBAHTOBas
npupoza csera. Kpyr siBineHuil, 00bsCHUMBIX C KBAHTOBOM TOUKH 3pEHUS, MUKPOCKOIIUYECKOE U
MaKpOCKOIIMYECKOE B ONTHUKE. J[BOMCTBEHHOCTb NMPHUPOJABI CBETA. 3aKOHBI IIOTJIOIIEHUS CBETA,
HOHATHE O HeNMHEHHbIX 3(dekTax. OCHOBHBIE 3JEMEHThl KOHCTPYKLUHU CIIEKTPO(OTOMETPOB.
3aKOHBI OCBEUIEHHOCTH, 3aBUCUMOCTb OCBEILIEHHOCTH OT BHJ1a OCBETUTEIEH.

DJIeMEeHTHI YYCHHS 0 CTPOCHHH BeIeCTBA

OcoOeHHOCTH MOBEAECHUS MUKpodacTull. [IpuHIUNBI OnMCcaHMs MOBEACHUS MHUKPOYACTHIL,
BOJIHOBas ()YHKIIMS, COOTHOIIEHUE HEompeeneHHocTel, BonHa e bpoita. [Toctynater Bopa.
VYpasuaenue [lpenunrepa (BpeMEHHOE U CTAlMOHAPHOE), PU3NIESCKUI CMBICT BXOISIINUX B HETO
wieHOB. Pemenne cranmonapHoro ypasHeHus Illpeaunrepa nns yacTHnbl B OJHOMEPHOM
NOTEHLMAJIBHOM SIIMKE U YaCTHUIbl HA OKPYKHOCTH. Y CJIOBUS MOSBJIECHUS KBAHTOBBIX SBJICHUM.
Bausiaue wMaccel M o0sacTv  JIoOKauu3aluM  4yacTUll. J[BymepHas NOTEHIMalIbHAs sMa,
BBIPOXKJICHUE KBAHTOBBIX COCTOSIHUN W CHATUE BbIpOXKJeHUs. IloTeHunanbHas siMa KOHEUHOM
rJIyOMHBl M BIUSHME €€ TIIyOMHBI M LIMPUHBI Ha YPOBHU 3HEPrUM 4acTUIbl. Bo3MOXHOCTBH
JOKaJHM3allMd YacTUIl B TMPOCTpaHCTBE. TyHHENbHBIM 3(dekr. 3amomHeHne ypoBHEW U
npuHuun Ilaynu, nmonHas SHeprus COBOKYIHOCTH 3JIEKTPOHOB B KBAHTOBOM CUCTEME. YPOBHHU
SHEPrUM B aTOME BOJOPOAA, IEPEXO0/IbI MEKIY YPOBHAMU. HIMBUAYAIBHOCTH CIIEKTPOB aTOMOB
U SMUCCHOHHBIH CHIEKTpaJbHBbIH aHamu3. MertajuiMyeckas MOJEIb MOJIEKYJbl U OOBsICHEHUE
KOpPPEJSIUH IBETHOCTH BEIIECTBA M PPEKTa CONPHKECHUS XUMHUECKUX CBA3E€H B MOJIEKYJIax.
HopmMmanbHast 1 MHBEpCHasl 3aCEJICHHOCTh KBAHTOBBIX cOCTOsiHMM. lloriomienue, cnontanHoe u
BBIHY)KJeHHOe m3nydeHus. Koagduumentsr DitHmeitna. @opmyna [lnanka. Ycuinenue csera
IIPY NIPOXOKJACHUH YEPE3 MHBEPCHO 3aceleHHyo cpeny. [lonsaTue o nasepax.

®uznyeckas Npupofa XUMHUECKOH CBSI3U. ODIJIEKTPOHHOE CTPOEHHE MHOT'O3JIEKTPOHHBIX
aTOMOB, THOpUaU3alMsl, OOBSICHEHUE MPUYUH IOSIBICHUS NPOCTPAHCTBEHHBIX (OPM MOJIECKYII.
[TpyHIMIT MakCUMaJIbHOTO NEpeKpbIBaHUS. BHyTpeHHee BpallleHrne B MOJIEKYJIax U €ro poiib B
OMOXMMHUYECKHUX peakuusx. JIBHXKeHHe uYacTULl B MHOTOATOMHBIX MOJIEKyJaX M BUAbBI
MOJIEKYJISIpHOM criekTpockonuu. CHMMETpHs MOJIEKYJ U MOSBJIEHUE MPaBUi 0TOOpa.

DOTOXMMHUYECKHE PEAKLIUN U OCOOCHHOCTH MOTEHIMAJIbHBIX MOBEPXHOCTEH OCHOBHBIX U
BO30YXKJCHHBIX  DJIEKTPOHHBIX  COCTOSHMM B Mosekynax. Pacmag  Monekyn — mpu
¢doroBo3OyxkaeHusx. @Dusnueckas mnpupona (¢GOTOCHHTE3a. TpPaHCHOPT HHEPruu IMpHU
¢dorocuHTe3e. 30HHAsT CTPYKTypa DSJEKTPOHHBIX COCTOSHUM KPHUCTAJUIOB. 3alOJHEHHbBIE H
HE3allOJIHEHHbIE 30HBI. YpoBeHb Pepmu. I[IpoBOAHMKHM, NOIYNPOBOJHUKHA U TUDIEKTPUKH.
Oco0eHHOCTh MPOBOJMMOCTH B MOJTYIPOBOJHUKAX.

CucremMaTuka DSJIEMEHTAPHBIX YacTHIl. 3aKOHBl B3aWMOIPEBPAIICHUN YacTHUL, SAEPHbIE
peakuuu, nedext maccel. CTpoeHue saep, AAEpHbIE CUJIbl, YCTONYMBBIE U HEYCTOMYHUBBIE DA,
€CTECTBEHHAasi W MCKYCCTBEHHAs paJUOAKTHUBHOCTb. 3aKOHbl pPaJMOaKTUBHOIO pachaja.
[TpyHIMNIBI  pagUOAKTHBALIMOHHOTO aHanu3a. «MeueHble» artomMbl B Ouonoruu. Ilytu
MCII0JIb30BaHUs SIIEPHOM dHEPIUN.

3aKOHOMEPHOCTH Pa3BUTHSA

[Tonstue 00 »BomtorMM B (U3MKE, OMOJOrMHM W Apyrux Haykax. [IpOTHBOIOJIOKHOCTH
HAIpPaBJIEHHOCTEN ATUX IBOJIOLMOHHBIX MpoleccoB. [IyTu npeoionenns mpoTUBOpeUHs.

Bpems B kiaccmueckoM mupe. Ponb nmepuoguueckux M HENEPUOAWYECKHUX HMPHPOAHBIX
poueccoB B (hOpMHPOBAHUM MOHATHS BpeMeHU. VIHBapMaHTHOCTh MPOCTEHIINX (DU3MUECKUX
3aKOHOB OTHOCHUTEIBHO CMEHBI 3HaKa BpeMeHM. HepaBHOBECHBIE MpOLIECCHI B CIOMKHBIX
CHUCTEMax U IMOsIBJIEHUE CTpeibl BpeMeHH. Poib ciay4aiiHbix (akTopoB B (POPMHUPOBAHUU CTPEIIBI
BpeMeHH. DiyKTyanuu, NOSIBIEHHE CaMOOPTaHMU3alMKM B OTKPBITBIX CUCTEMAX U IEepepacTaHue
baykTyanuun B Makpockomuueckuit 3ddexr. Ponp Oumdypkammiti. IloBenenue sHTponuu B
OTKPBITBIX CUCTEMAX.

JIONOJIHUTEILHOCTh, COOTBETCTBHE, POrHO3. OOIHOCTH (PYHAAMEHTAJIbHBIX BHIBOI0B
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[IpuHIIUTT TOMOJIHUTEFHOCTH W €r0 BCEOOIIHOCTh. Mcmonb3oBaHME MOENe SBICHUU U
06’LGKTOB B npouecce IIO3HAHUA KaK CJICICTBUC HpI/IHHI/IHa JOITOJIHUTCIIBbHOCTH. OGpﬁTHBIC
3alauu, CYOBCKTHUBHBIM (akTop mnpu uX pemeHund. OrpaHUYeHHOCTh  MPHUHIUIA
JIOKA3aTeIbHOCTH B Hayke. [IpuHOMII COOTBETCTBHsI, HAOJIIOAaeMble W HEHAOI0aeMbIe
BenuuuHbl B (u3uke. TpeOoanuss k ¢dopmupoBanuio (usnyeckux Teopuit. PacmmpenHoe
MOHUMaHWEe TpUHIUMNA AeTepMuHu3Ma. CiydailHO€ M 3aKOHOMEpPHOE B MIPHUPOAEC U MPEIEIIbl
MPUMEHUMOCTH HAay4YHOro TporHo3a. Haydnselii mporHo3 B Hayke 00 oOmectBe. dusuka u
kubepHeTrka. CreAsiiyue CUCTEMBI U YIIpaBIICHUE.

4.2. Conepxanue JeKIuii

/m HanmenoBanme JeKIun

Koi-Bo

JacoB

1. | DBomronusi U cCOBpeMeHHbIE Mojenu (pu3nueckod KapTHHBI Mupa. CoBpeMeHHas
¢u3uka Kak KyinbTypa HaOJIOACHUH, MOJAEIMPOBAHUS, SKCIIEPHUMEHTAIBHOTO
MCCJIEIOBAHMUS M KOJMYECTBEHHOI'O IPOTHO3MPOBAHUS SBIECHUN HpupoAbl. Poib
(GU3KMKU B pa3BUTHM TEXHUKU U arpolpoOMBIIUIEHHOTO Npou3BojacTBa. KuHemaTtuka
MarepuanbHO  Toukd.  KoopauHaTtHbIA ~ METOA ~ ONUCAHMS  JIBHOKCHHI.
Kunemaruyeckoe  ypaBHEHHME  JBWXKEHMSI U ONpPEHENIEMble [0  HEMY
KMHEMaTUYECKUE XapaKTEPUCTHUKHU.

N

2. | BextopHblii cnoco0 omnmcaHus IBM)KEHHH. BeKkTopbl mepeMemieHusi, CKOpPOCTH,
YCKOpPEHHS. YTJIOBbIE XAPAKTEPUCTUKU [IBHXKCHHSI IO OKPYKHOCTH. DJIEMEHThI
pEIATUBUCTCKOM MexaHuKHU. [locTynaTel crieruaibHOW TEOPUH OTHOCUTEIBHOCTH.
[TpeoOpazoBanus Jlopenna. Cnoxkenue ckopocTeil. OTHOCHUTENBHOCTh JIUHBI
OTPE3KOB U JUIMTEIbHOCTH BPEMEHHBIX MHTEPBAJIOB.

3. | Junamuka maTepuanbHONM TOYKHM M TMOCTYMNATEIBHOTO JBMKEHHUS TBEPAOIrO Tela.
[Ipuntun  oTHOCWTENbHOCTU. 3akoHbl HeroToHa. Buaslt cun.  JIlunamuka
BpallaTeIbHOrO ABMKEHUS. MOMEHT cuiibl. MOMEHT MHEPLIMH. 3aKOHBI COXPaHEHUS
MMIyJbCa U MOMEHTAa UMIyJbca. MHepuHalbHble U HEUHEPLHAIbHBIE CHCTEMBI
otcuéra. Cuiibl MHEPLMH NPU PA3IUYHBIX BUIAAX JBUIKEHUSL.

4. | PaboTta, MOmHOCTb WU 3Heprus. MexaHudeckas paboTa M MOUIHOCTb IIpH
MOCTYNaTEeIbHOM U BpalllaTelIbHOM JBIKEHUAX. KuHeTnueckas sHeprusi u Teopema
0 KUHETHYECKOHN HEPTUH.

KoHcepBaTtuBHbIE CHJIBI U NOTEHUHMANbHas 3Heprus. llpuMepsl NOTEHIUANTbHBIX
1oJiel. 3aKOH COXPaHEHUs DHEPTHH B MEXAHHKE.

5. | Mexannueckue konebanus. KunemaTnka rapMoHudeckux kosieOanuil. CroxxeHue
KoJIeOaHUH. AKYCTHYECKHE PE30HATOPBHI.

Junamuka  rapMoHWyeckux  kojeOanui.  JluddepennmansHoe — ypaBHEHHE
KosieOaHui. 3aryxaroliye U BBIHYXJIEHHbIE KoneOaHus. MexaHnyeckuil pe3oHaHC.
MasiTHUKW.

6. | Mexannyeckne BONHBL. BomHOBoe ypaBHeHwe. Buasl BomH. HHTepdepeHmus,
Judpakuus ¥ aucnepcus BojH. BonHbl 1 uHpOpManus.

7. | OcHOBHBIE TOJIOKEHHSI MOJEKYJISIPHO-KMHETUUYECKON Teopuu. MnueanbHbI ras.
OcnoBHoe ypaBHeHHe MKT u ypaBHEeHHE COCTOSIHUS MJI€AIbHOIO Ia3a.

8. | Arperarnbie coctosiHusI U (pa3oBbie mepexosl. PeampHbie Ta3pl. CXKIDKEHUE Ta30B.
Ocobennoctu  xuakoro  cocrostHud.  Crpoenue  kpuctamioB.  JledekTs
KPUCTAJIIMYECKOro cTpoeHusl. [I[pouHOCTh U MIIaCTUYHOCTD.

9. | SBnenus mnepenoca. Juddy3us, TEmIONpoBOAHOCTH W BHYTPEHHEE TpEHHE.
MonekyasspHO-KMHETHYECKasl TEOPUs ABJICHUN MMEPEHOCA.

10. | OcHOBBI TEpMOJAMHAMUKN. BHYTpEeHHSs SHEPIHsl U IEPBOE HAYAJIO TEPMOJUHAMUKH.
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PabGorta u TemIOEMKOCTh Ta3a MpH PA3IUYHBIX Mporeccax. BTopoit 3akoH
TepMOJMHAMUKH. TernoBble ABUTaTENU U X0uoauibHbie MamurHbl. KITJ[ TemnoBbix
JIBUTATEJIE U CTaTUCTHYECKUU CMBICI BTOPOIO 3aKOHA TepMoAuHaMUKU. [loHsTHE
suTponuu. [loHATHE O TEepMOAMHAMHUKE HEOOPATUMBIX IPOIECCOB M OTKPBITHIX
CHCTEM.

11.

DJeKTpuyecKkui 3apsa. B3aumoneicTBHe 3apsAlioB. DJIEKTPOCTATHYECKOE IIOJIE.
Bekrop wnHanpspk€érnoctu. Pacuér anexrpocratmdeckux nosied.  [loreHnman
JMeKTpocTaTuueckoro  moijs.  Pabora 1mo  mepemelieHuiro  3apsAaoB B
AJIEKTPOCTATUYECKOM noJe. [Torenunan u IpagUeHT  IOTEHLMAJIA.
OKBUIOTEHUHUAJIbHBIE TOBEPXHOCTH.

12.

BewmectBo B anekrpuueckoM 1osie. IlossipHble M HENOJIApPHBIE MOJIEKYJIBI.
[Tomsapuzanuss  OUDIIEKTPUKOB. Bekrop CMEILEHUS. IIpoBogHuKH B
JIEKTPOCTATUYECKOM I10JI€. DIEKTPOEMKOCTh NPOBOIHUKOB. KOH/I€HCATOPBI.

13.

ITocTosiHHBIN 2neKTpUUecKui TOK. 3akoH Oma. Dnekrtpoaswkyas cuia. [Ipasuna
Kupxroda wu pacu€rel snektpuueckux nemeid. Kiaccudeckas — Teopwus
JJEKTponpoBoAHOCTH. BbiBox 3axkona Owma. Ilpupona cBepXmpoBOIUMOCTH.
Hocuremn TOKa B Pa3InYHBIX IMPOBOJHUKAX. DJ1eMEHTEBI TCOpHHU
anektpornpoBogHoctd.  IlomynpoBonuuku.  IloaynpoBOIHUKOBBIE — MPHOOPHI.
D1eMEHTEI (1)I/I3I/I‘~I€CKOﬁ SJICKTPOHUKMU. KonrakTHple sABJIECHHMS B MeETalax M|
IIOJIYIPOBOJHUKAX. YCIIEXU COBPEMEHHOH IIOJYNPOBOJHUKOBOM KOMIIBIOTEPHON
TeXHUKHU. BHOTOKM 1 OnonHpOpMaTHKa.

14.

MarnutHoe none. B3anmoaencTBHE 3JIEKTPUYECKUX TOKOB. Pacdu€Thl MarHMTHBIX
nosielt. 3akoH buo-CaBapa-Jlamiaca. MarauTHble cBoiicTBa BellecTBa. Jlua-, mapa-
u ¢eppomarneTuku. Jlomenol. Depputbl. DIEKTPOMArHUTHBIE CEMapaTopbl B
arpouH)xeHepuu. JlecTBME MArHUTHOTO TIOJISI HA JJEKTPUYECKUA TOK U
IBUOKYIIHecs 3apsokeHHble yacTuibl. Cuna Ammepa u cuna Jlopenma. Dddext
Xosta. DIeKTPOABUTATEINH.

15.

DneKTpoMarHuTHass MHAyKuusa. 3akoH Papanes u npaBuwio JleHuna. MexaHusm
Bo3HUKHOBeHUss JJIC wHaykuuu. [enepatopel rapmonuueckod JOC wu
Tparcopmatopsl. MTHAYKTUBHOCTh MPOBOJTHUKOB. DHEPTHUSI MATHUTHOTO TIOJISL.

16.

[TepemenHbIit anekTpudeckui Tok. Lenu nepemenHoro toka. 3akon OMa Juis 1ienei
nepeMeHHoro Ttoka. lloysiHoe compoTHuBIEHHE NEPEMEHHOMY TOKY. BekTopHas
auarpaMmma. Pe3oHaHc B LIEnsAX NEPEMEHHOT0 TOKa.

17.

OnexktpomarHutHoe mnose. O6o0menue 3akona Mapases. 3aKoH MOJTHOTO ToKa. Tok
CMEIIEHNA. JJEKTPOMarHuTHbIE BOJHBL. YpaBHeHus Makcsema. Cucrema
ypaBHeHUI MakcBemna B Aud¢epeHunanbHol U UHTerpaibHoi (opmax. Bekrop
VYmosa-TloitnTunra. /laBnenue csera. I'apmonumueckuit ocummnstop. CBoOOgHBIE
JJIEKTPOMAarHuTHhIe KojeOaHus. 3aTyxaioluie | BbIHYXKICHHbIE KOJIeOaHUS.
Pe3onanc.

18.

['enepanusi, mnepegaya W OpUEM  IJIEKTPOMArHUTHBIX  BOJH.  OTKpPBITHIM
KoJsiebaTenbHbIN KOHTYp. [IpuHIMI paboThl paauonepeaaTyuka U paauonpuéMHUKA.
Monynsauus ¥ AETEeKTHPOBAaHUE AJIEKTPOMArHUTHBIX BOJH. Paauonokauus wu
tenesuaeHue. lllkana 37€KTpOMarHUTHBIX BOJH. PasznmyHble quama3zoHbl 4acTOT
3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTepHble OCOOCHHOCTH U TEXHUYECKHE CPEICTBa
ux nony4yeHus. Mcrnonb30Banue BUIUMBIX YIbTPa(QHUOIETOBBIX U APYTUX U3ITyUYEHHH
B PACTEHUEBOJICTBE U )KMBOTHOBO/ICTBE.

19.

DNEeMEHTBI TE€OMETPUUYECKON ONTHKU. OCHOBBI F€OMETPUUECKON ONTUKU. DPOpMyIIbI
Openens. [lpunuun oOpatumocTH cBeToBBIX Jyued. [Ipubopbl reomerpuyeckoit
onTtuku. PoroMerpusi.
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20. | Dnementsl BonHOBOW onTuku. Ilpunmmn Iroiirenca. Murepdepenuus caera. 2
KorepeHTHOCTh M ONTHYECKUM XOH JIydeH. YCIIOBUSI MakCMMymMa MU MUHUMYyMa.
Wurepdpepomerpol. DnemeHtsl ronorpaduu. dudpakmus csera. [lpunnun
['totirenca-®penens. Judpakmumonnas pemérka. Crnekrporpadus. dudpakmus
PEHTI€HOBCKHUX JIY4€eil.

21. | BzaumogeiicTBue u3iyueHus ¢ BemecTBoM. [lonspuzanus cBeTa pu OTPaKEHUH U 2
npesnoMiaeHuu. JIBoliHoe Jydenpenomiienre. ONTUYECKH AKTHUBHBIE BEILIECTBA.
Caxapumetpsl. MckyccTBeHHass aHM30TponMs U e€ ucnosib3oBanue. HopmanbeHas u
aHoMayibHas nucriepcusi. TeroBoe u3iydeHue. AOCOIIOTHO YEPHOE Tesl0. 3aKOHBI
Kupxroda, Credana-bonpiivana wu Buna. ®opmyna Ilnanka. Onruueckas
nupomerpus. Porodpdext. BHemHMI, BHYTpeHHUN M BEHTWIBHBIA (POTOAPPEKT.
VYpaBuenue DOitHmreiiHa. IIpumenenne QorosnemenToB. Dddext Kommrona.
JroMuHecueHTHOEe  uM3nyuyeHue.  buomomuuecueHuus.  doroOuonornyeckue
nporeccel.  Porocunte3d.  TepmoauHamuka W MeXaHU3M  (OTOCHHTE3A.
buosHepreTuka.

22. | DnemMeHThbl KBaHTOBOM MexaHuku. KopnyckyisipHO-BOJIHOBOM nyanusm. {udpakuus 2
anekTpoHOB. CooTHomeHus: HeonpenenéHHoctel. Ypasuenue lpenunrepa. Atom
BOJIOpOJIa. DHepreTuueckue ypoBHM aroma. lloreHuman BoO3OyxkzaeHUs WU
nonmszauuu. Iloctynmater  bopa. M3nydeHwme M IIOIVIOIIEHME  DHEPIUM.
Bonopononono6usie noHbl. CTPYKTYpa CIOXKHBIX aTOMOB. DHEPreTHYECKHE YPOBHU
B CcHoxHBIX artomax. [lpuamun Ilaymu. OnTHueckue CHEKTPbl U CHEKTPHI
PEHTI'€HOBCKOTO U3ITy4EHUs. [lepuonuueckas cucreMa 3JIEMEHTOB
JA.N.Menneneena.

Hroro 44
4.3. Copepxanue 1a00paTOPHBIX 3aHATHI
No o Kon-Bo
i HaumeHnoBanue 1a00paTOpHBIX 3aHATUN HacoB
1 | M3yueHne MeXaHUYECKOTO IBMKCHHUS Ha MaInHe ATBy/1a 2
2 | Onpenenenre MOMeHTa HHepLuuHu MasTHUKa OOepOeka 2
3 | Onpenenenrie MOMEHTA HHEPIIMU METOJIOM KPYTHIJIBHBIX KOJIeOaHM 2
4 N3yuenne konebaHnii MaTEMaTHYECKOTO MasiTHAKA U ONIPEJIeNICHHE YCKOPEHUS 5
CBOOOJIHOTO Ma/ICHUS
5 | Mzyuenmne rapMOHHYECKHX KOJIeOaHMI C TTOMOIIBIO MPYKUHHOTO MAasiTHUKA 2
6 | M3zyuenue 3aryxaromux KojaeOaHHi IpU BHYTPEHHEM TPEHUHU 2
7 Ornpepenenne BI3KOCTH KUIKOCTH 110 MeTory CTokca 2
8 Onpenenenue ATUHBI CBOOOIHOTO Mpodera MojieKyn u ko3dduiuenra 2
BHYTPEHHETO TPEHHSI BO3AyXa
9 | UccnenoBanue 3IeKTPOCTATUYECKOTO OIS 2

10 | M3mepenne EMKOCTH KOHJIEHCATOpa 2

11 | M3mepeHue CONPOTUBICHHUS IPOBOJHUKOB METOIOM MOCTa YHUTCTOHA 2

12 | U3y4eHue 1enu NOCTOSTHHOTO TOKA 2

13 | U3mepenune ropu30HTAIBHON COCTABIISIONICH MATHUTHOTO TIOJIST 3eMJTH 2

14 N3yuenue nenu nepeMeHHOro ToKa U onpe/ieseHie HHAYKTUBHOCTH KaTyIIKU 5

15 W3yuenue nqudpakiny cBeTa U OnpeaeeHne AIMHbI CBETOBOM BOJIHBI PU
OMOIIU AU(PPAKIIMOHHON PEeHIETKH

16 | IlonydeHue U aHAJIM3 NOJSIPU30BAHHOTO CBETA
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17 N3ydenne BpamieHus MIOCKOCTH MOJISPU3AIMHA CBETA ONITUYSCKU AaKTUBHBIMH 4
BElLIECTBAMHU
18 | M3y4yeHue ONTHYECKUX TUPOMETPOB 2
19 | M3ydenue 3akoHOB BHeMHETo GoTodrddekra 2
20 | Ananu3 ceKkTpa M3JIydeHHsI ra30pa3ps,iHON JTaMIIbl 2
21 | AHanu3 crieKTpa M3IydeHUs JaMITbl HAKaJTMBaHUS 2
Hroro 44
4.4. Coagep:xanue NPpaAaKTHYECKUX 3aHATUI
Ne . Kon-Bo
HaumeHnoBaHue npakTHYECKUX 3aHATUN
TI11 qacCcoB
1 Kunemartuka 2
2 JlnHamuka 6
3 3aKOHBI COXpaHEHHSI 4
4 MexaHuuyeckue KoyieOaHusi ¥ BOJTHbI 6
&) DJeMeHTBl MOJICKYIISIPHOW U CTaTUCTUYECKON (PH3HKH 6
6 DJIEMEHTHI TEPMOAMHAMUKH 4
7 DJIeKTPOCTaTHKA 4
8 [TocTOSIHHBIN TOK, SJEKTPUUECKUE IIETH H MaTEPHAIBL. 4
9 [TocTosiHHOE MAarHUTHOE MOJIE 4
10 DJIEKTPOMArHUTHBIE KOJIEOAHUS U BOJHBI. 4
11 I'eomeTpuyecKkas ¥ BOJHOBAsS ONTHKA 4
12 | KBanToBas onTuka 4
13 | DneMeHTHl KBaHTOBOM MEXaHUKH U aTOMHOM (pU3HMKH 4
14 ATOMHOE SAPO U 3JI€MEHTAPHbIE YACTHUIIBI 4
Hroro 60
4.5. Buasbl u coep:kaHue CaMOCTOSITEIbHOI PadoThl 00yYaIOLIUXCS
4.5.1. Buasl caMoCTOSTENHbHON pabOTHI O0yYarOIINXCs
Bunel camoctosiTenbHON paboThl 00ydaromuxcs KonnuecTBo 4acos
[ToaroTroBka K MPaKTUYECKUM 3aHATUSIM 44
[ToaroroBka Kk 1a6OpPaTOPHBIM 3aHATUSAM U K 3aIUTE 44

1a00paTOpHBIX PaboOT

CaMocTOSTeIIbHOS N3YUYCHHUC OTHCJIbHBIX TEM U BOIIPOCOB 61

Hroro 149
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4.5.2. Coneprxanre caMOCTOSITEIIbHOW paOOTHI 00yUJarOIIHUXCS

Ne Kon-Bo
HaumenoBanue Tem 1 BOpocoB

n/n 4acoB

1. Kunemaruka. 3amaum OasIMCTHKHM, HABEACHUS HA LeENb, ONTUMHU3AIUH 10
JBUKEHUS, UX IPUMEHEHUE B arPOMHKEHEPHH.

2. Hunamuka. PeaktuBHOe nBwkeHue. [[Bumxkenune HeOecHbIX Ten. [lonérel B 10
KOCMOC. Y CTOMYMBOCTh JBHKEHHUSI. [ MPOCKOMBL.

3. 3akoHbl coxpaHeHus. llepegaya MOIIHOCTM B MEXAaHMYECKMX CHCTEMaXx.
[IpoGnema Ge3omopHoro aBMkeHHs. [IpobiieMa BEUHOTO JABUTATENS MEPBOTO 10
poxa.

4. MexaHuueckue KojeOaHWs M BOJIHBL. Pacuér KOHKPETHBIX COCTOSHUN H 10
ornpezeneHne COOCTBEHHBIX YaCTOT K0JIeOaTeNbHBIX CUCTEM

= DNEeMEHTBl MOJICKYJSIPHOM U cTatucTudecko ¢u3uku. OcoOCHHOCTH
KUIKOro cocTtosiHus. [loBepXHOCTHOE HaATsKEHUE, CMAYMBAHUE, KAMMILISAPHI. 10
[TouBenHas BiIara v MOJUB PACTECHUM.

6. DOneMeHThl TepMOAMHAMMKHU. TerioBas SHepreTuka U €€ SKOJOTHYECKHM 10
acnekT. Tenaon30siysi, METOIbl 5KOHOMHH TEILIA.

7. OnekrpoctaTtuka. CTaTHYeCcKOE€  SJIEKTPUYECTBO.  DJICKTpU3AIMS Tl 10
JIBrKeHre 3apsKEHHBIX YaCTULl B JIEKTPUUYECKHUX MOJAX. AHAIOTHUH MEXAY
EKTPOCTATUYECKUM U IPABUTALMOHHBIM MOJISIMH.

8. [TocTOSIHHBIN TOK, 3JIEKTPUYECKHE LENU U MaTepUalibl. DIEKTPUUECKHUI TOK B 10
KHUJIKOCTSX ¥ razax. KopoHHsId pa3psia. D1eKTpoQUIbTPHL

9. IlocrossHHOe MarHuTHOE moze. [locTosHHbIE MarHuThl. MarHuTHOE moOIE 10
3emnu. JIBMKeHHME 3apsUKEHHBIX 4YacTHII B MarHUTHBIX moisix. Macce-
CIEKTPOMETPHSL.

10. | DnekTpoMarHuTHBIE KoyeOaHWs W BONHBL M300perenme pammo. I[lepenaua 11
curHasioB. Pannocssa3p u paguonokanus. MUKpOBOJIHOBasl TEXHHKA.

11. | I'eomerpuueckas u BoJHOBas onTuka. OnTuueckue nzoOpaxeHus. MexaHu3m 8
3peHust, AedekTol 3peHus. OnTuyeckue sBjIeHus B aTMocdepe.

12. | KBantoBas ontuka. JlromuHecreHnus. BriHyX)aeHHOE U3IIy4YeHUE U 8
onTHYecKue KBaHTOBble TeHeparopbl. @otonbl. OmnbiT béte, sddext
KomnToHa.

13. DOneMeHThl KBAaHTOBOW MEXaHWKH M aToMHOM (u3uku. [locTtaHoBka 3amad o 8
IBUKeHUH MuKpoyactuil. OmepaTopsl (Qu3MyYecKuxX BenuyuH. KBaHTOBBIE
COCTOSIHUSI.

14. | AToMHOE AApO M diIEeMEHTapHble yYacTHUlbl. VOHM3MpYyIOIHe H3ITy4YeHUs U 8
OlIGHKa MX JEHCTBUS Ha MaTepuaylbl M JKUBBbIE OpPraHU3MbL. MeTo/bl
U3MEpPEHUs] HHTEHCUBHOCTH WOHU3HPYIOIMX U3IydyeHUil. EcTecTBeHHBIH
paaualvoHHbIN (OH.

15. | ®usuka MoJeKya. DHepreTudeckue YpoBHH  MoJekyld. OOMmeHHoe 6

B3auMoieiicTBue. MoneKkynspHble CIeKTphl. [IpuHImMm paboThl KBAaHTOBBIX
TFE€HEPATOPOB. DJIEKTPOHHBINM MMapaMarHUTHBIM pe3oHaHc. [lomumepsr u
XKuaKkue Kpuctauibl. OCHOBHBIE BUJIBI KOJUIEKTHBU3AIMKA MOJIEKYJ. SIBIeHue
PaaNOaKTUBHOCTU. Buabl panoakTUBHOTO pacnaja. 3aKOH paJuOaKTUBHOIO
pacnaga. CraOwibHBIE W pPAJUOAKTUBHBIE  HM30TOMBL.  [IpuHITUTIBI
PaAMOAKTUBALIMOHHOTO aHalu3a. SlnepHble peakuuu. MexaHus3M SIEpHbBIX
peaknuii. [lemHas peakumst aenenus siaep «MedeHbIe» aTOMbI B OHOJIOTHH.
[1yTH UCIOJIB30BaHUS SACPHOU SHEPIHH.
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16. | OnemenTtapuble wactuupl. Kraccudukanus — 31eMEHTapHBIX — YaCTHIIL. 6
B3anMomnpeBpaniaeMocTh  3JIEMEHTApPHBIX —4YacTHIl. MeTOIbl  YCKOpPEHHS
gacTull. AHTHYacTHIBl W aHTuBemectBo. CoBpeMeHHas ¢Qu3uka u
arpoumxenepus. BemectBo u mosie. OOBEKTHI M MPOLECCHl. DBOIIOIUOHHBIC
mporecchl MpeoOpa3oBaHusi MaTepuu. BelecTBeHHBIE, JHEPreTHYECKHE,
AJIEKTPOMArHUTHBIE W HMH(OPMAIMOHHBIE IpeoOpa3oBaHus OWOOOBEKTOB.
PasButne arpodusuku, OuomexaHWKH, OMODU3MKH, OMOIHEPTETHKH,
OMOMH(POPMATUKHN, OMOTEXHOJOTUH U arPOUHIKEHEPHH.

17. | CoBpemennas (uznyeckas KapTuHa Mupa. Posb (U3MKK B pa3BUTUU TEXHUKH 4
U arponpOMBIIIIJIEHHOTO ITPOU3BOICTBA.
HTroro 149

5. YueOHO-MeTOANYeCKOe o0ecniedeHue CAMOCTOATEIbLHOM padoThl 00y4aoIMXcst
10 JUCHMILIHHE

YyeOHo-mMeTonuueckue pa3pabotku umerotes B Hayunoit oubnuoreke ®I'bOY  BO
OxHo-Ypanbckuit 'AY:

1. OcHOBBI BHOpAIIMOHHON MeXaHWKHU [DIEKTPOHHBIM pecypc] : yueb. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYIAEHTOB OYHOM M 3a04HON (opM 00ydeHMs] HampaBlICHUS
noarotoBku 23.03.03 DkcrutyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMILIEKCOB /
Oxno-Ypanbckuit 'AY, Unctutyr Arpounxenepuu ; coct.. E. M. bacapeiruna [u np.] .—
YenssOunck: HOxuo-Ypansckuit I'AY, 2016 .— 58 c. — JlocTyn H3 JOKaJIbHOW CceTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBasi 1 KBaHTOBasl ONTHKA [DIIEKTPOHHBIN pecypc| : METOAUYECKUE yKa3aHUS U
3aanus Mo Gu3uke s 0aKaJaBpOB M CTYJICHTOB MHXKEHEPHBIX crienuanbHocTel / 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.

bacapeiruna [u np.] ; IOxno-Ypansckuit 'AY, UnctutyT arpounnxeHepun .— YensOMHCK:
IOxno-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/ OLIECHOYHBIX CPEACTB AJIs NPOBEACHUS
NPOMEKYTOYHOH ATTeCTAUM 00y4AKOIIUXCH M0 JUCHUIINHE

Jlis yCTaHOBJIEHHUS] COOTBETCTBHSI YPOBHSI MOJATOTOBKM OOydaroluxcsi TpeOOBaHUAM
®I'OC BO paszpaboran (GoHI OLIEHOYHBIX CPEACTB AJIS TEKYILEro KOHTPOJI yCHEBAaeMOCTH U
MPOBEJEHUS MPOMEXKYTOUYHOM aTTecTaly oO0y4aroumxcs rno AucuuruinHe. OoHI OIEHOYHBIX
cpencTs npeacrasieH B [Ipunosxenun Nel.

7. OCHOBHAsI M JONOJTHUTEIbHAsI y4eOHasi JIUTepaTypa, Heo0X0AuMas 1JIsl OCBOCHHS
AU CIHUIIIIMHbI

OcHOBHas U IOTIOJHUTEIbHAS yaeOHas TuTeparypa umeercs B Hayunoit Oubimoreke U
AIIEKTPOHHON MH(pOopMaImoHHO-00pazoBarenbHoi cpene DI'BOY BO HOxHo-Ypanbckuit [AY.

OcHoBHAaA:

11 I'pabdoBckuit P.U. Kypc ¢usuku [DnekTpoHHBIM pecypc]: yde6. mocodbme / P.H.
" I'paboBckuii - Mocksa: Jlanp, 2012 - 608 c. - JlocTyn K moiHOMY TeKcTy ¢ caiita ObC
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http://192.168.0.1:8080/localdocs/fisika/11.pdf

1.2.

1.3.

1.4.

1.7.

1.2

1.3.

14.

1.5.

1.6.

1.7.

Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

WBanos U. B. COopHUK 33/1a4 110 Kypcy OCHOBBI (PU3UKH U OMODHU3UKU [ DIEKTPOHHBIHI
pecypc]: / UBano U. B. - Mocksa: Jlanp, 2012 - JlocTyn K MOJTHOMY TEKCTYy C CailiTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3802.

JlusenueB H.M. Kypc ¢usuku [Dnekrponnsiii pecypc]: yuebnuk / H.M. JluBeHues -
Mocksa: Jlawb, 2012 - 672 c. - Jloctyn k moiaHomy Tekcty ¢ caiita ObBC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Mexanuka. MonekymsipHas ¢GuU3MKa W TepMOAMHAMUKA [DIEKTPOHHBIH pecypc]:
1a00paTOPHBIN MPAKTUKYM IO (PU3UKE TSl CTYJACHTOB OYHOW U 3209HON (hOpM 00ydeHHUS
no HanpasieHuto 140400 - "DnekrposHeprerrka u snekrporexuuka" / UI'AA; cocrt.: E.
M. bacapeiruna [u ap.] - Yensabunck: UI'AA, 2012 - 140 c. - Joctyn u3 JOKaabHOU
cetu: http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jloctym wu3 cetu WHTEpHET:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenbeB U. B. Kypc obmieit ¢pusuxu: yued. nocodue: B 3 1. / M. B. Casensen - CIIO.:

5 Jlans, 2007 - T. 1: Mexanuka. MonekynspHas ¢pusnuka [ DIeKTpoHHBINA pecypc] - 432 c. -

Hoctyn K IIOJIHOMY TEKCTY Cc caiita 9bC Jlansb:
http://e.lanbook.com/books/element.php?pll id=71760.

Cagenbes 1. B. Kypc o0mieit ¢pusuku: yaeGHoe mocodue /it CTyJeHTOB By30B: [B 3 T.] /
. B. Casenbes - CIIO.: JIanp, 2008 T. 2: DnekrpuuectBo U MaruetusM. Bonnbsl. OnTrka
[OnexTpoHHBIN pecypc] - 496 c. - Joctyn k moinHoMy Tekcry ¢ caita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_id=71761.

CagenbeB 1. B. COopHUK BOPOCOB | 3a1a4 10 00mIei (pusnuke [IIeKTpOHHBIA pecypc]:
yueb. nocobue / . B. CaBenbeB - Mocksa: Jlanp", 2016 - 288 c. - Jloctyn Kk mosHOMY
tekcTy ¢ caiita DBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonmoHureabHas

Bonbskenmreitn B. C. Coopuuk 3ama4 o obmemy kypcy ¢pusuku [Tekct] - C.-
[TerepOypr: Kumxusiit mup, 2003 - 328c.

Bonbkenmreiin B. C. COopHuk 3amau no obmemy kypcy pusuku [Tekct]: Yued.mocobue

" st BTy30B / [lon pen.M.B.CaBenbeBa - M.: Hayka, 1990 - 397c.

I'padosckuii P.U. Kypc ¢usuku [OnekrponHslit pecypc]: yue0. mocobue / P.1.
I'paboBckwuii - Mocksa: JIanp, 2012 - 608 c. - JlocTym k MOJIHOMY TeKCTY ¢ caiita DbC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3178.

3ucman I'. A. Kypc obmieit pusuku [Dnexkrponnsiii pecype]: B 3-x 1./ I'. A. 3ucman, O.
M. Tonec - CII6.: JIans, 2007- T. 1: Mexanuka, MoJieKyJsipHas pU3UKa, KojaeOaHHs U
BOJIHBI [ DNIEKTpOHHBIN pecypce] - 352 c. - Jloctyn k motHOMY TeKCTy ¢ caitta DbC Jlanb:
http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=508.

NBanos U. B. OcHoBbl pu3uku u Onoduszuku [ InekTpoHHbIH pecypce]: / Usanos U. B. -
Mocksa: Jlanb, 2012 - Jloctyn k nonHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun no obmeit pusuke [Dnexrponnsiit pecypc]: / Y. E. Upomos -
Mocksa: JIanp", 2016 - 416 c. - loctyn k nonHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll_id=71750.

Kanamaukos H. I1. [IpakTukym o pemieHuro 3a1ad mo ooueMy Kypey Gpusuku.
Konebanus u Bonusl. OnTrka [Dnekrponssiit pecypce]: / Kamamaukos H.IL.,
KoxesnukoB H.M., Kotsipsio T.B., Ciupun I'.I'. - Mocksa: Jlans", 2013 - loctyn k
noJHoOMY TekcTy ¢ caifita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_id=38839.

17


http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3802
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2780
javascript:DoNothing()
http://188.43.29.221:8080/webdocs/fisika/7.pdf
http://e.lanbook.com/books/element.php?pl1_id=71760
http://e.lanbook.com/books/element.php?pl1_id=71761
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_id=71766
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3178
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=508
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=3801
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_id=71750
javascript:DoNothing()
http://e.lanbook.com/books/element.php?pl1_id=38839
javascript:DoNothing()

Kanamaukos H. I1. [Ipaktukym mo pemiennro 3aa4 mo oomemy Kypcy pusuku. OCHOBBI
KBaHTOBOH (u3uku. CTpoeHHEe BelecTBa. ATOMHAs U saepHas pu3uKa [ DIeKTPOHHBIH
1.8. pecypc]: / Kamamnukor H.I1., KoxxeBaukos H.M., Koteipsio T.B., Crimpun I'.T". -
Mockasa: Jlans", 2014 - [loctyn k noiaHomy Tekcty ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamaukos H.I1. ®usuka. UHTEpHET - TeCTUpOBaHKE 0a30BBIX 3HAHUN [ DJIEKTPOHHBIN
9 pecypc]: / H.IL. Kanamnukos, H.M. KoxxeBaukos - Mocksa: Jlaus, 2009 - 150 c. -
" Jloctyn k motHOMY TekcTy ¢ caidta ObC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll_id=172.

110 CagenneB 1. B. Kypc o6mieit pusuku [Teker]: Yueb.mocobue mis BTy30B. T.2.
7" DnexTpuuecTBO U MarHeTusM.BonHel.Ontuka - 496¢. - M.: Hayka, 1982

Coopnuk 3amau o pusuke [Inexrponnsiid pecypc]: / P. 1. bespepxuss, H. H.

I'opoxosckuii, P. U. I'pabosckuit; [Tog pen. P. U. I'pabosckoro - Mocksa: Jlans, 2012 -
1.11. -

128 c. - loctyn k nonHoMy Tekcty ¢ caiita ObC Jlanb:

http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3899.

Ilepuoanveckue U31aHUS:

«[Ipubopsl M TexHUKa 3KcnepuMeHTay», «/loctmkenus Hayku u TexHuUku B AIIK»,
«MexaHm3anuss ¥ DJIGKTpUPUKALKMSA ~ CENbCKOTO  XO03sicTBa», «CHOMPCKUII  BECTHHK
CEIIbCKOXO3SUCTBEHHOW  HayKu», «CelbCKOXO3SIMCTBEHHBIE MAIIMHBI M TEXHOJOTHUNY,
«Poccuiickas cenbCKOX034iCTBEHHAs HayKa», «CBETOTEXHUKAY», « JHEPTOHA30P».

8. Pecypchl HH(pOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET»,
Heo0X0AuMbIe IJIs OCBOEHUSI JUCIUNJIMHBI

1. EnuHoe oKHO 1ocTymna K yueOHO-MeTOJMuecKuM pa3zpaboTkam https://toypray.pd
2. OBC «Jlanw» http://e.lanbook.com/
3. Yuusepcurerckas 6ubnrnoreka ONLINE http://biblioclub.ru

9. MeToguyeckue yKasaHus AJ1s 00y4ar0UXcs M0 OCBOCHUIO THCHUIINHBI
VY4eOHo-MeToAMUeCKHE pa3paboTku uMeroTest B Hayunoit OubnuoTexke M 3I€KTPOHHOM
uHpopMalnoHHO-00pa3oBarenbHoil cpene PI'BOY BO FOxHo-Ypansckuit [AVY:

1. OcHOBBI BUOPAIIMOHHOW MEXAaHWKHU [DIJIEKTPOHHBIM pecypc| : ydel. mocobue s
CaMOCTOSITENIbHOW paboThl CTYJEHTOB OYHOM U 3a04HOM ¢opM 0OyueHHs] HampaBiIeHUS
noarotoBku 23.03.03 DkcrutyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U KOMIUIEKCOB /
IOxno-Ypansckuit ['AY, Unctutyr Arpounnkenepun ; coct.. E. M. bacapeiruna [u np.] .—
Yensaounck: OxHO-Ypaneckuii 'AY, 2016 .— 58 c. — Jloctyn W3 JOKQJIBHOW CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas ¥ KBaHTOBas ONTHUKA [DJIEKTPOHHBIA pecypc| : METOIWYECKUE YKa3aHWs U
3agaHus 1o (Gu3MKe i 0aKanaBpoOB M CTYACHTOB MH)KEHEPHBIX crenuaibHocTel / cocT.: E. M.

bacapsiruna [u np.] ; FOxno-Ypansckuit 'AY, Unctutyr arpounxenepun .— YensOMHCK:
IOxHo-Ypansckuit  T'AY, 2015 .— 41 c¢. — JlocTym M3 JIOKaJbHOW ceTH
http://192.168.0.1:8080/localdocs/fisika/12.pdf.  —  Jloctrym w3  cetu  HurepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. Monexymsipaast ¢uszuka [DIEKTpOHHBIN pecypc| : Meroa. yka3aHus / coct.: E. M.

Bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, Uucturyr arpoumnkeHepuu .— YensOuHCK:
Oxuno-Ypansckuit  I'AY, 2017 .— 20 c¢.— Joctym W3  JOKaJbHOW  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf. =~ —  Hoctym w3  cerm  MHTepHer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
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10. UndopmanuoHHbIE TEXHOJIOTHHU, HCIIOJIb3yeMble MPH OCYIIeCTBJIEHUH
00pa30BaTeILHOIO MpoIecca Mo TUCIUNJINHE, BKIKYasi nepeyeHb NPOrpaMMHOIo
obecrieyeHus: U MHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii 6um0anoTeKe ¢ TEPMHHAIBHBIX CTAHIMH MPEJOCTAaBIISETCS JOCTYN K 0azam
JAHHBIX:

- Koncynprantllntoc (cripaBouHble IPaBOBBIE CUCTEMBI);

- Texakcnept (mHbOpMarmoHHoO-cripaBouHas cuctema ['OCToB).

[lepeueHb MUIIEH3MOHHOTO TPOTPAMMHOTO 0OecTieueHUs. PEKBU3UTHI MTOATBEPIKTAIOIIETO
nokymenra: OC cmem. HasHad. «Astra Linux Special Edition» ¢ oducHoii mporpammoit
LibreOffice (IOYpI'AY) NePBT-14/1653-01-BY3 or 14.03.2018 (beccpounas), MyTestXPRo
11.0 Cy6. Jor. Ne A0009141844/165/44 or 04.07.2017, nanoCAD D3aekrtpo Bepcus 8.0
nokanpHas Ne NCEL80-05851 or 23.03.2018, I10 «Maximay (amamor MathCAD) cBoboaHO
pacmpoctpansiemoe, I1O «GIMP» (amamor Photoshop) cBoGoaHo pacmpocrpansemoe, I10
«FreeCAD» (anamor AUtoCAD) cBoOomHO pacmpocTpaHsemoe, YdueOHbI KomiuiekT [10
KOMIIAC 3D v 18, Horosop Ne KAJI-18-0863 ot 06.07.2018 1, Beprukans 2014 Ne YII-15-
00053 or 07.05.2015, Windows 10 HomeSingleLanguage 1.0.63.71, doroop Ne 11464 ot
09.12.16, Horosop Ne 1143Y ot 24.10.16 r., JoroBop Ne 11424 ot 01.11.16 1., JToroBop Ne
114149 ot 10.10.16 r., HoroBop Ne 11404 ot 03.10.16 r., JJoroBop Ne 11454 ot 06.12.16 r.,
Jlorosop Ne 11444 oT 14.11.16 r. MicrosoftOfficeProfessionalPlus2010
RussianAcademicOPEN 1 LicenseNoLevel Ne 47882503 67871967Z2ZE1212 APMWinMachine
12 Ned499 or 15.09.2014 MicrosoftWindowsServerCAL 2012 RussianAcademicOPEN 1
LicenseUserCAL  Ne 61887276 or 08.0513 roma, MicrosoftOffice 2010
RussianAcademicOPEN 1 LicenseNoLevel Ne47544515 ot 15.10.2010.

11. MaTepuajibHO-TeXHUYecKas 0a3a, HeOOXoAUMAS /ISl OCYIIECTBICHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHHUILINHE

HaumenoBanue crieruanbHBIX TOMEIICHUN ¥ TOMEIIEHUN JIsl CAMOCTOSTEILHOM paOOTHI.
VYuyebHast aynuTopust JUIs MPOBEACHUS 3aHATHHA JIEKIIMOHHOIO, CEMHHApCKOro THIIa,
TPYNIIOBBIX M WHIUBUIYaJbHBIX KOHCYJBTALMH, TEKYIIEro KOHTPOJS W MPOMEXKYTOUYHOU
arrectauuu 454080, Yensbunckas o6u., r. Yensabunck, yna. Kpachas, /38, ‘sHeprernyeckuii
KOpITYC.
Ilepedyenn y4eOHBIX 1a00opaTopuii, ayANTOPHIl, KOMIILIOTEPHBIX KJIACCOB
1. YueOHnas naboparopus 2053, ocHalieHHas 000pyA0BaHHUEM IS BBIIIOJIHEHUS paboT 1O
pazzneny «MexaHuKa.
2. Yuebnas naboparopust 2093, ocHarieHHass 000pyJ0BaHUEM ISl BBIIIOJIHEHUS paboT 1o
pazznenam «OnTuKay, «JIEeKTPOMarHeTH3M.
3. Aynutopus 3103, ocHamieHHass MyJbTUMEIUIHBIM KOMIUIEKCOM (KOMIIBIOTED,
BUJICOIIPOEKTOD).

Ilepeyenb 0CHOBHOTO y4eOHO-1200paTOPHOro 000Py10BaHNS

1.Crenn «OnpeneneHne YCKOPEHHMS CHJIbI TSDKECTH C TOMOIIBIO MAaTe€MaTHYECKOTO
MasiTHUKA».

2. Crenp «MccnenoBanue paBHOYCKOPEHHOTO ABMKEHUS Ha MalluHE ATBY1a».

3. Crenn «OnpeaeneHre MOMEHTa HHEPLUU TeIa METOAOM KPYTHIIbHBIX KOJIEOaHUI».

4. Crenn «M3yueHne rapMOHHYECKOr0 KOJeOaHUs C TOMOIIBIO MPY>KEHHOTO MAasTHUKA.

5. Crenn «MccnenoBanue 3aTyXaromux KojaeOaHuii».

6. Crenn «MccnenoBaHue 3IeKTPUYECKOTO OIS,

7. Crenp «OnpeneneHne eMKOCTH KOHIEHCATOpa METOI0M CPaBHEHHUSD.

8. Creun «McciaenoBanue ENU IIOCTOSHHOTO TOKaY.

9. Crenn «MccnenoBanue 3aKOHOB BHEHUTHETO (OTOdPPeKTar.

10. Crenn «llonydeHnne u aHaIU3 NOJAPU3OBAHHOTO CBETAY.
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11. Ilepconanbupie KoMIbOTEPHI (11 mIT.).

12. UnHoBaumoHHbIe GopMbI 00Pa30BaATEJIbHBIX TEXHOJIOTHIA

Bun 3agarusa
Jlekuun J3
®opMbI pabOTHI
AHaJIN3 KOHKPETHBIX CUTyalluil + -
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IIPH/IO/KEHHE Nel

®OH/JI OHEHOYHbLIX CPEJICTB

JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEJCHUS MPOMEKYTOYHON aTTecTalluu
oOyyaroruxcs no aucuuiiuie b1.5.17 ®du3uka

Hanpagsnenue noarorosku 35.03.06 ArpounskeHepust

[Tpodwie TexHosiornueckoe 000py/I0BaHNe 1/l XPAHEHUS U epepadoTKu
CeJIbCKOXO03S1iICTBEHHOM NMPOAYKINH

YpoBeHb BhICIIET0 00pa3oBaHusd — OaKajJaBpuaT (NMPHKJIATHOI)
Kpanudukanus — 6axaaasp

dopma 00ydeHus: — oOUHas
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COJEPKAHME

KomMmmnerennuu ¢ ykazanuem sTana ux GpopmupoBanus B nporecce ocsoenus OITOIT
[Tokazarenu, KpUTEPUH U IIKAJIA OLIEHUBAHUS C(HOPMUPOBAHHOCTH KOMITETECHITUI
TunoBble KOHTPOJbHBbIE 3alaHusi U (WJIM) HHBIE MaTepuajbl, HEOOXOIUMBbIE s

OLICHKM 3HaHWM, YMEHUM, HABBIKOB U (WJIM) ONBITA AEATEIbHOCTH, XapaKTEPU3YIOLINX

atarn(sl) hopMupoBaHus KoMITeTeHIINH B mporiecce ocBoenust OITOIT

Meroauueckue Marepuallsl,

ONpeAEIAIOIUE POLETYPHI

OLICHMBAHMS 3HAHMHIMH,

YMEHHI, HaBBIKOB ¥ (HJIH) OIbITA JCSITEIbHOCTH, XapaKTepU3YIOMIUX dTar(bl)
(dhopMUPOBAHUS KOMITETCHITHIA
O11leHOYHBIE CPEICTBA IS IIPOBEACHUS TEKYIIIEr0 KOHTPOJIS YCIIEBAEMOCTH

4.1.
4.1.1.
4.1.2.

4.1.3.
4.2.

4.2.1.

VCTHBIN OTBET Ha IMPAKTHYCCKOM 3aHATUHU

Otuyet no nabopaTopHOM padboTe
AHaM3 KOHKPETHBIX CUTYyallui

Hpouez[ypbl H OLICHOYHBIC CPpCACTBA IJIA IIPOBCIACHUA HpOMe)KYTO‘{HOﬁ

aTTecTalun
DK3aMeH
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1. KomnereHnuu ¢ ykazanuem 3tana ux popMupoBaHusi B mpoiecce 0CBOCHUS

onolIi

KomrmeTeHuu no 1aHHo# quciuiuimHe GopMUpPYIOTCs Ha 6a30BOM JTarie.

KonTponupyembie KoHTponupyemblie pe3ynbTaThl O0y4eHHS MO AUCIHUILTHHE
pe3yIbTaTHI 3HaHUS YMEHUS HaBBIKH
ocsoenust OITOIT
(KOMIIETEHITNHN )
OIIK-2 OO0yyvarormmiics OOyuarommiics OO0yyvarommiics
CIIOCOOHOCTH K JIOJDKEH 3HATh: | IOJKCH YMETh: | JIOJDKCH BJIAJICTh:
HCIOJIb30BAHUIO OCHOBHBIC UCIIOJIb30BATh HABBIKAMU  OIHCAHUS
OCHOBHBIX 3aKOHOB | (hu3HUecKre 3aKOHBI, | OCHOBHBIC OCHOBHBIX
€CTECTBCHHOHAYYHBIX | SIBICHUS W TPOIECCH, | (PU3MUECKHUEe 3aKOHBI B | (PH3UYECKHX 3aKOHOB,
JVCIIATUTAH B Ha KOTOPBIX OCHOBAHHKI | MPO(HhECCHOHALHOU SIBIICHHUIA "
poecCHOHATLHON | MPUHIIUAIIBI  IEHCTBUS | ACSITSILHOCTH - | mpoIIeCCoB, Ha
NEeSATEIbHOCTH; 00BEKTOB (b1.5.17-¥.1) KOTOPBIX  OCHOBAaHBI
npodeccnoHaTBEHOM MPUHLMIBL  AEHCTBUS
NS TeTIbHOCTH — 00BEKTOB
(b1.b.17-3.1) npodeccuoHaTbHON
JeSITeIbHOCTH -
(b1.B.17-H.1)

OIIK-4 OO6yuarommiics Obyuarommuiics OO6yyaromuiics
CIOCOOHOCTH pemiarh | JOJDKEH 3HATH: JTOJIKCH YMETh: | TOJDKEH BIIQJICTh:
WH)KCHEPHBIC 33]]aul | OCHOBHbBIE 3aKOHBI | UCTIOJIB30BaTh HaBBIKAMU  PELICHUS

C WCIIOJIb30BAaHUEM | MEXaHHKH, OCHOBHEIE 3aKOHBI | MH)KCHEPHBIX 3aJ1ad C
OCHOBHBIX 3aKOHOB | AJIEKTPOTEXHUKH, MEXaHHKH, UCIIOJIb30BaHUEM
MEXaHWKH, THJIPABIIAKH, AJIEKTPOTEXHUKH, OCHOBHBIX  3aKOHOB
AIIEKTPOTEXHUKH, TEPMOIMHAMUKHU U | TUIPABIIMKH, MEXaHHUKH,
THJIPABIINKH, TETIIOMacCOOOMEHa, TEPMOTUHAMUKHU U | DIEKTPOTEXHUKH,
TEPMOJMHAMHUKU U | HEOOXOUMbIE JUI | TeToMaccooOMeHa TUIPABIIHKH,
TEIJIOMAacCOOOMEHa | percHHs JUTST peIICHUs | TEPMOTUHAMUKHI u
WHXEHEePHBIX 3aJau - | MH)KEHEPHBIX 3a/ad - | TermioMaccooOMeHa -
(b1.5.17-3.2) (b1.5.17-Y.2) (b1.5.17-H.2)

2. Iloxka3aTenu, KpUTEPHHU U IKAJIA OLCHUBAHUSA C(POPMHUPOBAHHOCTH KOMIIETEHIM I

[Tokazarenn Kputepun u 1mkana olieHUBaHUS Pe3yabTaTOB OOYUYECHUS 110 AUCITUTUINHE
OILICHUBAHMSI _ _ _ _
(3YH) Henocrarounsrii JocTrarounslit Cpennuii ypoBeHb | Beicokuit ypoBeHb
YPOBEHb YPOBEHb
b1.b.17-3.1 | O0yuaromuiics He OOyuarommiics OO0yuaromuiics ¢ OO0yuaromuiicst ¢
3HAET OCHOBHbIE cy1abo 3Haer HE3HAYUTEJIbHBIMU Tpedyemoit
duznveckne OCHOBHBIE OmmMOKaMu 1 CTETICHBIO TIOJTHOTHI
3aKOHBI, SIBJICHUS ¢busnueckue OTJEeNbHBIMU Y TOYHOCTHU 3HAET
Y TIPOIIECCHI, HA | 3aKOHBI, IBJICHUA M | TpoOernaMu 3HaeT OCHOBHBIE
KOTOPBIX MIPOIECChI, Ha OCHOBHBIE dusnueckue
OCHOBAHBI KOTOPBIX OCHOBAHBI buznveckne 3aKOHBI, SIBJICHUS U
TIPUHIIHITBI TPUHIUITBL 3aKOHBI, SIBICHUS U MPOIIECChI, Ha
NecTBUS TeCTBUST 0OBEKTOB MIPOIIECCHI, Ha KOTOPBIX OCHOBAaHBI
00BEKTOB npoeCCHOHATBHON | KOTOPBIX OCHOBAHBI TIPUHIUITBL
npodeccHoHaIbH JeATEIIEHOCTH — TPUHINIIBI IeHCTBHS 0OBEKTOB
O 1eATENbHOCTH JeicTBUSL OOBEKTOB | MpodecCHOHANBHOM
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npodeccuoHaIbLHON JeATeIbHOCTH
JeSITeITIbHOCTH
b1.b.17-Y.1 | OGyuarouuiics He OO6yuaronuiics OOyuarommiics Obyuatoumiics
yMeeT ci1abo ymeeT yMeeT yMeeT
UCTIOJIb30BaTh UCIIOJIb30BATh UCIOJIb30BATh UCTIOJIb30BATh
OCHOBHBIC OCHOBHBIC OCHOBHBIE OCHOBHBIC
¢dusnueckue ¢du3nveckre 3aKoHbI | PU3NUECKUE 3aKOHBI | (PU3UUECKUE 3aKOHBI
3aKOHBI B B B B
npodeccnoHanbH | IpodecCHoHANBHON | TPO(heCCUOHATBHON | PO ECCHOHATBHON
Ol IeATEITPHOCTH JeSITeIIbHOCTH JeSITEIbHOCTH C JeSITeIbHOCTH
HE3HAYUTEIILHBIMH
3aTPyAHECHUSIMH
b1.b.17-H.1 | Oby4aromuiics He OO0yyvarommiics OOyuaromuiics ¢ OO0yyarommiics
BJIaJIceT ci1abo Biajeer HEOOJIbIITMMHU CBOOOJTHO BIaJIceT
HaBBIKAMH HaBBIKAMH 3aTPyJHCHUSIMU HaBbIKAMHU
PUMEHCHHUS PUMCHCHHS BJIaJICCT HABBIKAMU PUMEHECHHUS
OCHOBHBIX OCHOBHBIX PUMCHEHHSI OCHOBHBIX
(bU3HIECKUX (buznIecKux OCHOBHBIX (bU3UIECKUX
3aKOHOB B 3aKOHOB B ¢buznyeckux 3aKOHOB B
npodeccHoHalbH | MPO(ECCHOHALHOU 3aKOHOB B npodeCcCUuOHATBHON
Ol IeATEITbHOCTH JeSITeIbHOCTH npodeccuOHaTBLHON JeSITeTbHOCTH
JICSITEIIbHOCTH
b1.b.17-3.2 | Ob6yuaromuiics He OOyuaromumiics OOy4aromuiics ¢ OO6yuaromuiics ¢
3HAeT OCHOBHBIC c11abo 3HaeT HE3HAYUTEIIbHBIMU TpeOyemon
3aKOHBI OCHOBHBIE 3aKOHBI omuoKaMu 1 CTEIICHBIO MOJHOTHI
MEXaHHKH, MEXaHHKH, OTAEIbHBIMU ¥ TOYHOCTH 3HAET
JJIEKTPOTEXHUKH, | DIEKTPOTEXHHKH, nmpobenamMu 3HaeT OCHOBHBIE 3aKOHBI
THIPABIINKH, THPABIINKH, OCHOBHBIE 3aKOHBI MEXaHHKH,
TEPMOJIMHAMHKH U | TEPMOJMHAMHUKH U MEXaHHUKH, AIIEKTPOTEXHUKH,
TEIIOMAacCOOOMEH | TEIIOMAacCOOOMEHa, | 3JIEKTPOTEXHHKH, TH/IPABIINKH,
a, KOTOpBIE KOTOpbIE TH]IPABIINKH, TEPMOIMHAMHKH U
UCTIOJNIB3YIOTCS B UCTIONIB3YIOTCS B TEPMOAMHAMHKH M | TEIUIOMaccoOOMeHa,
peleHnH peleHnH TETIoMaccooOMeHa, KOTOpEbIE
WH)KEHEPHBIX WH)KCHEPHBIX 33724 KOTOpBIE UCTIONIB3YIOTCS B
3amad UCTIONB3YIOTCS B peLIeHu
pelIeHuH WH)KCHEPHBIX 33724
WH)KSHEPHBIX 3a]1a4
b1..17-Y.2 | O6yuarouuiics He OO6yuatrouuiics OOyuaronmiics OO6yuatonuiics
yMEET peliaTh ciabo ymeer yMEET pelraTh yYMEeT penraTh
WH)KEHEPHBIE pemars WH)KEHEPHBIC WH)KCHEPHBIC
3a71a49M ¢ WH)KCHEPHBIC 3a7aum C 3a71a4qM ¢
UCIIOJIb30BaHUEM 3a7a4 C UCIIOJIb30BaHUEM UCIIOJTb30BaHHEM
OCHOBHBIX UCTIOIB30BAaHUEM | OCHOBHBIX 3aKOHOB | OCHOBHBIX 3aKOHOB
3aKOHOB OCHOBHBIX 3aKOHOB MEXaHHKH, MEXaHHKH,
MEXaHHKH, MEXaHHKH, AIIEKTPOTEXHHUKH, ANEKTPOTEXHUKH,
ANEKTPOTEXHUKH, | DIIEKTPOTEXHUKH, THPABIINKH, THJIPABIIUKH,
THIPABIINKH, THPABIINKH, TEPMOJMHAMUKHA U | TEPMOJAMHAMUKH H
TEPMOJMHAMHKH U | TEPMOJMHAMHKH U | TEIJIOMaccooOMEHa | TerioMaccooOMeHa
TEIJIOMacCcOOOMEH | TerjioMaccooOMeHa c
a HE3HAYUTEILHBIMH
3aTPyAHECHUSIMH
b1.5.17-H.2 | OGyyaromuiicsi He Obyuaroumiics OOyuarommiics ¢ Obyuaroumiics
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BJIAJICET ciabo BiIageeT HEOOJIBIITNMU CBOOOIHO BiIafieeT
HaBBIKAMH HaBBIKaMH PEIICHUS 3aTpyTHCHUSIMHU HABBIKAMU PEIICHHS
pereHus WHXCHEPHBIX BJIaJ€ET HaBBIKAMH WHKCHEPHBIX
WHKCHEPHBIX 3a7a4M C peleHus 3a/1a4HM C
3a/1a4HM C HCIIOJIb30BaHUEM WHXEHEPHBIX HCIOJIb30BaHUEM
HCIIOJB30BAHUEM | OCHOBHBIX 3aKOHOB 3a7a4M C OCHOBHBIX 3aKOHOB
OCHOBHBIX MEXaHHKH, HCIIOJIL30BaHUEM MEXaHHKH,
3aKOHOB ANEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB AIEKTPOTEXHUKH,
MEXaHHKH, THJIPaBIIHKH, MEXaHUKH, THJIPaBIIAKH,
AMEKTPOTCXHUKH, | TEPMOIMHAMHMKH H IEKTPOTEXHUKH, TEPMOUHAMUKHU U
THJIPaBIIHKH, TermroMaccooOMeHa THJIPABIIHKH, TeIIoMaccooOMeHa
TEPMOJIUHAMUKHU U TEPMOJUHAMUKHN 1
TEIIOMacCOOOMEH TEIIOMaccooOMeHa
a

3. TunoBble KOHTPOJIbLHBIE 3aJaHNS U (M) HHbIE MATEPUAJIbI, HEOOXOTUMBbIE ISl
OLICHKM 3HAHUI, YMEHH M HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapPaKTePU3y0IINX
jransl (POPMUPOBAHUSA KOMIIeTeHUHMI B mpouecce ocBoeHuss OIIOIT

TumoBsle KOHTPOJBHBIE 33JaHUS W MaTepHalbl, HEOOXOAWMBIC Ui OICHKH 3HAHWH,
YMEHUH U HaBBIKOB, XapaKTepU3YIOLIMX 0a30BbI 3Tan (HOpMUPOBaHMS KOMIIETEHLUUH B
nporecce ocBoenus: OIIOII, cogepkarcss B y4eOHO-METOANYECKUX pa3pabOTKax, MPHUBEICHHBIX
HIDKE.

1. OcHOBBI BUOPAIIMOHHOW MEXAaHMKHU [DIJIEKTPOHHBIM pecypc| : yuel. mocobue s
CaMOCTOSITENIbHOW paboThl CTYJEHTOB OYHOM U 3a04HOM ¢opM 0OyueHHs] HampaBiIeHUS
noarotoBku 23.03.03 DkcrutyaTanusi TPaHCIOPTHO-TEXHOJIOTMYECKUX MAalIMH U KOMIUIEKCOB /
IOxno-Ypansckuit I'AY, Uuctutyr Arpounnkenepun ; coct.. E. M. bacapeiruna [u np.] .—
Yensounck: IOxuo-Ypansckuit 'AY, 2016 — 58 c. — JlocTynm #3 JOKalbHOM CETH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosnHOBas ¥ KBaHTOBas ONTHKa [DJIEKTPOHHBIA pecypc| : METOIMYECKUE YKa3aHUs U
3a1aHus o (Gu3MKe 11 0aKanaBpoB M CTYAEHTOB MH)KEHEPHBIX crenuaibHocTel / cocT.: E. M.

bacapeiruna [u np.] ; IOxno-Ypansckuit 'AY, Wnctutyr arpounxkeHepun .— YensOMHCK:
IOxHo-Ypansckuit T'AY, 2015 .— 41 c¢. — JlocTym W3 JIOKaJBbHOW ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf.  —  Jloctrym w3  cetu  HHTepHeT

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. Monexynsipaast ¢puszuka [DIEKTpOHHBIN pecypc| : Meroa. yka3aHus / coct.: E. M.
bacapsiruna [u np.] ; FOxno-Ypansckuit 'AY, Unctutyr arpounxeHepun .— YensOMHCK:
IOxHo-Ypansckuit  I'AY, 2017 .— 20 c.— Jloctynm U3 JIOKaIbHOM  CETH
http://192.168.0.1:8080/localdocs/fisika/13.pdf.  —  Jloctrymn w3  cetu  HurepHer
http://188.43.29.221:8080/webdocs/fisika/13.pdf.
JlanHble METOIHUYECKUE MaTepHalibl UCIOIb3YIOTCS MPU aHAIN3€ KOHKPETHBIX CUTyalul
(em. .12 PILJT).

4. MeToauveckne MaTepHaJIbl, ONpeessiolue Npouea1ypbl OllecHNBAHUS 3HAHUIA,
YMeHH I, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH, XaPAKTEPU3YOLIMX ITan(bl)
¢dopMupoBaHus KOMIIETEHIM A

B nanHOM pasznene METOOUYECKHUE MAaTEPUAIIBI, ONPEIEIAIOIINE IIPOLELYPbl OLIEHUBAHNS
3HAHUN, YMEHHH, HABBIKOB, XapaKTEepHU3YyIOIUX 0a30BbIN 3Tall (OPMUPOBAHUS KOMIIETEHIIUH 10
qucuunHe «Pu3Kka», NPUBEACHBI NPUMEHUTEIBHO K KaXKJIOMYy M3 MCIOJIb3yEMBIX BHJIIOB
TEKYILLETro KOHTPOJIs yCIIEBAEMOCTH U MPOMEXYTOUYHON aTTECTALUU 00Y4arOIUXCsl.

25



http://192.168.0.1:8080/localdocs/fisika/11.pdf
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http://188.43.29.221:8080/webdocs/fisika/13.pdf

4.1. OneHoYHbIE CPeACTBA VISl NPOBEJEHHUS TEKYIIEro KOHTPOJIsl yCIIeBaeMOCTH

4.1.1. YcTHBINA OTBET HA TPAKTUYECKOM 3aHATHH

YCTHBIN OTBET Ha NMPAKTUYECKOM 3aHATUU UCIOIB3YETCS ISl OLICHKU KadecTBa OCBOCHUS
00y4aromuMcsi OCHOBHOW MPO(ECCHOHATBHON 00pa30oBaTeIbHON MPOrpaMMbl 1O OTAEIHHBIM
BOIPOCAM U TeMaM JUCHUIUIMHBL. TeMbl U MaHbl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee
coobmarorcss  oOywaromumcsi.  OTBET  OLEHHMBACTCS  OLIGHKOHM  «OTJIIMYHO», «XOPOILIOY,
«YAOBIIETBOPUTEIBHOY» UITU «HEYIOBIETBOPUTEIHHOY.

Kpurepuu ouenku orBera (Tabs.) JOBOAATCS 1O CBEACHUSA OOYYArOIIMXCS B Hayaje
3aHaTui. O1ieHKa 00bsBIIsIeTCS 00y4aroIeMycsl HEMOCPEACTBEHHO MOCIIE YCTHOTO OTBETA.

HIkaJuaa

Kpurepum oueHuBanus

OrweHka 5
(oTHMYHO)

- 00yJarouuics MoJIHO YCBOWJI yueOHBIN MaTepua;

- IPOSIBIISICT HABBIKU aHAINM3a, 0000IEHHS], KPUTHUYECKOIO OCMBICIICHUS
" BOCIIpUATHUA I/IH(i)OpMaLII/II/I, HaBbIKH OIITMCaHHs OCHOBHBIX (1)I/I3I/I‘-ICCKI/IX
3aKOHOB, SIBJICHUH U ITPOLIECCOB,;

- Marepuan M3J0XKEH TIPAMOTHO, B OINPEIACICHHOW JIOTHYECKON
MOCJIEI0BATEIBHOCTH, TOYHO UCIIOJIb3YETCSl TEPMUHOJIOTHUS;

- I0Ka3aHO YMEHHE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMM ITPUMEPaMU, IPUMEHATh UX B HOBOW CUTYallUy;

- IPOJIEMOHCTPUPOBAHO YMEHHUE PELIaTh 3a/1a4u;

- MOTYT OBITh JONYLIEHBI OJHA—JBE HETOYHOCTH IPHU OCBEIICHUHU
BTOPOCTCIICHHBIX BOIIPOCOB.

Ouenka 4
(xoporto)

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

- B YCBOCHUHU y‘le6HOFO Marepuajia JOMYyHICHbI HeOOoIbIIINE Hp06eJ'ILI,
HC UCKa3UBIINUEC COACPIKAHNEC OTBETA,

- B pCHICHUHU 3a4a4 JOMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Orenka 3
(YAOBIETBOPUTENBHO)

- HCIIOJIHO WJIM HEMOCJICAOBATCIbHO PACKPBITO COACPIKAHNE Marcpurajia,
HO ITIOKa3aHO O6IJ.I€€ INIOHUMAHUE BOIpOCa U IMPOACMOHCTPUPOBAHBI
YMCHUSA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUA Marcpuaa,

- HUMCIUCH 3aTpyAHCHUA HIIM HJOIIYIICHBI OIIMOKH B ONIPCACIICHUN
HOHSITPIfI, HCIIOJI30BAHWUH TCPMUHOJIOTHHU, OIHMCAHUN (1)I/ISI/I‘~IGCKI/IX
3aKOHOB, SIBIICHUH U IMponueccoB, pCICHNH 3a/1a4, UCIIPABJICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIINX BOIIPOCOB;

- HCIOJHOC 3HAHHUC TCOPCTHUYCCKOIO Marcpualia, o6yqa101u1/11710;1 HC
MOXET MPUMCHHUTE TCOPHIO B HOBOU CHUTyaluu.

OneHka 2
(HEYIOBIETBOPUTENHHO)

- HE PACcKpPBITO OCHOBHOE COZIEpKAHKE YIeOHOTO MaTepuana,

- 0OHApY)KEHO HE3HAaHWE WJIM HEMOHMMaHHWe OoJbIled WiIn Hambosee
BaXHOW 9acTH yueOHOTO Marepuana;

- JOIMYUICHBI OIIMOKHU B OMMpeCaACIICHUU HOHS[TI/Ifl, IIpru HCIOJIB30BAHUHA
TEPMUHOJIOTUH, B ONHCAHUM (UBUYECKUX 3aKOHOB, SIBJICHHH U
MPOIECCOB, PEUICHWH 3a/ad, KOTOpble HE WCIPABICHBI IIOCIE
HECKOJIbKHX HABOSIIKUX BOIIPOCOB.

4.1.2. Otuer o nabopatopHoit paboTte

Otuer mo nabopartopHOil paboTe UCHONB3yeTCs M OLEHKH KadecTBa OCBOCHHS

00y4aromuMcsi OCHOBHOM mNpodeccrHoHabHOW 00pa30BaTENbHON MPOrpaMMBbI 10 OTAEIHHBIM
TeMaM aucuuIuiiHbl. ConepkaHue U GpopMa oTdeTa Mo JIabopaTOpHBIM paboTaM MPUBOAUTCS B
METOAMYECKUX YKa3aHHsIX K JaboparopHsiM paboram (m. 3 DOC). Copepkanue ordera u

26



KPUTEPUU OIICHKU OT4eTa (Tabs.) JOBOAATCS IO CBEICHUS OOydYalOIIMXCS B Havaje 3aHSATHH.

OTyer oOLEHMBAETCS MO YCMOTPEHUIO IIPENOAABATENS OLEHKOM «OTJIIMYHOY,

«XOpOo1IO»,

«KYAOBJICTBOPUTECIBHO», «HCYIOBJICTBOPUTCIBLHO» HIIN OILICHKOH GauyTCHO», «HE€ 3a4YTCHOM».

Oruenka
KPUTEPHUSIM,

3adYTCHO»

CTaBUTCS 00ydYarolMMcs,
YCTQHOBJICHHBIM  JIJISI

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET

IIOJIOXKHUTCIBHBIX  OLCHOK (((OTJ'II/ILIHO», «XOpPOoUIo»,

«yJIOBIETBOPUTEIBbHO»). OlueHKa 00BsBISETCS 00yUaromeMycs HEOCPEACTBEHHO MOCHIE CAAYH

OTYCTAa.

HIkaJuaa

Kpurepun oueHuBanus

OrneHka 5
(oTIMuHO)

- U3JI0)KEHHE MaTepuasa JOTUIHO, TPAMOTHO;
- cB00OOTHOE BJIAJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATh U OGOCHOB&TB CBOM CYKIACHHUA IIPU OTBCTC HaA
KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIIUChIBATH (I)I/I?;I/I‘-IGCKI/IC 3aKOHBI, SABJICHUA U IIPOLECCCHI;

- YMEHUE MPOBOANTH M OIICHUBATH PE3YJbTaThl H3MEPCHUN;

- CIIOCOOHOCTD peniaTh 3aJa4H.

Ouenka 4
(xopor10)

- U3JI0’)KEHUE MaTepuaa JJOTUYHO, TPaMOTHO;
- cBOOOJTHOE BJIa/IEHUE TEPMUHOJIOTHEN;

- OCO3HAaHHOE€ MPUMEHEHHE TEOPETHUYECKUX 3HAHUM [JIs ONHCaHUs
(U3NYECKUX 3aKOHOB, SIBJICHUM U MPOLIECCOB, PELICHHS] KOHKPETHBIX
3a/ay, TMPOBEJACHUS M OLEHUBAHUS pe3yJIbTaTOB M3MEPEHUH, HO
coJiep’kaHue U popma OTBETa UMEIOT OTAEJIbHbIE HETOUHOCTH.

Onenka 3
(YAOBIETBOPUTENBHO)

- U3JI0’KEHHE MaTepualia HeIoJIHO, HEMOCIEA0BaTEIbHO,
- HCETOYHOCTH B OHNPCACICHHUU HOH?ITI/II\/JI, B NPUMCHCHUU 3HAHUH JJIsL
ormucaHusi (U3NYECKUX 3aKOHOB, SIBJICHHMH M MPOIECCOB, PEIICHHUS
KOHKPCTHBIX 3aJia4d, IIPOBCACHUA N OLICHUBAHUS PE3YJIbTATOB I/I3MepeHI/H\/JI,

- 3aTpyAHEHUS B 0O0CHOBAaHUM CBOMX CYXJIEHUI;

- 0o0HapyXuBaeTcs HEJOCTaTOYHO TJIyOOKOe IOHUMaHHE H3yYEeHHOIrO
MarepHaa.

Onenka 2
(Hey1OBIIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHIA; JOMYIICHBI OITHOKH
B OIpEJENIEHNH MOHATUI M ONMUCAaHUM (PU3UYECKHUX 3aKOHOB, SIBICHUNA U
MPOIIECCOB, MCKAXEH WX CMBICT, HE pEIIeHBbl 3aJadd, HE MPaBUIBHO
OLIEHUBAIOTCSI Pe3ybTaThl H3MEPEHUH;

- HE3HaHWE OCHOBHOTO Marepuana y4eOHOW MpOTpaMMBI, TOIYCKAOTCS
rpyObie OIMOKH B U3JI0KEHUH.

MIxana

Kpurtepun onenuBanus

OreHKa «3a4TeHO»

- U3JI0KEHHME MaTepHala JOTMYHO, TPaMOTHO;
- cBO0OOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHUE BbICKa3bIBaTh U 00OCHOBATh CBOU CY)KJIEHUS IPH OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

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

- YMEHHE NIPOBOJUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHUN;

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

OrneHKa «He 3a4TEHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUUYECKUX 3HAHUH; JOMYIIECHBI
OMMOKHM B ONPEACTICHUN TOHSATHA W ONMUCAHUH (U3NICCKUX 3aKOHOB,
SBJICHUHA U TMPOLECCOB, MCKAXKEH HX CMBICI, HE pEIICHBl 3a/lauM, He
NPaBWIBHO OI[CHUBAIOTCS PE3yIbTaThl H3MEPEHUIT;

- HE3HaHHWE OCHOBHOT'O MaTepHualia yueOHOH MporpaMMsl, TOMYCKAIOTCS
rpyOble OMOKH B U3JI0KEHUH.
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4.1.3. AHaJIN3 KOHKPETHBIX CUTYyaIlUi

AHanu3 KOHKPETHBIX CHUTyalluil MpelroyiaraeT ayAuTOpHYI0 paboTy wiu  paboTy B
rpynnax Juisi aHalu3a W pelIeHUs. KOHKPETHBIX  HPOOJIEMHBIX CHUTYyalud, C KOTOPBIMU
oOy4aromuMcsl IPUAETCA CTOJNIKHYThCA B Oyayieill mpodeccuoHanbHOM AedaTeIbHOCTH, T. €.
pa3jMyYHBIX CHOCOOOB JEHCTBUS B JAaHHOM CHUTyallud, B3ATHIX B OCHOBHOM U3
npo(ecCHOHANBFHOM MPaKTUKUA. B Tporiecce aHanw3a W PENICHUS KOHKPETHBIX CHTYaIlHid
oOyyaromuecs: ACHCTBYIOT MO aHAJIOTMHU C PEATbHOM NPAKTUKOW, ONHUPAIOTCS HA CBOW OIIBIT,
WCIIOJIBb3YIOT TOJYYEHHBIE TEOPETUUYECKHE 3HAHUS MU Y4YaTCid NPUMEHATh MX HA IPAKTHUKE.
JlaHHBIA BUJ NEATEIBHOCTH MO3BOJSET HE TOJIBKO OO0ydYaTh aHATU3Y M alrOpPUTMaM PEIICHUS
peaNbHBIX MPAKTUYECKUX CUTYyallMid, HO U HAYYUTh YMEHHE B3aMMOJACHCTBOBATh APYT C APYIOM.
[Ipumepsl cuTyauuii M 3aJaud Ha OCHOBE METOJAa AaHaiu3a KOHKPETHBIX CUTyalui
npeniaraloTcs B MeToAMYecKuX ykazaHusax (cMm. m. 3 ®OC). [ns paspeuieHus KOHKPETHBIX
cuTyanuii oOydaroluecss MOTYT BbIOpaTh CTaHIAPTHOE pELICHHE, HCIOJNb3ys MOJ0OHBIE H
KOHKPETHBIE 00pa3libl, BHIOPATh ONTHUMAJILHOE PEIICHHE, CPaBHUBAS C APYTMMH IMOJO0OHBIMU
CUTyalMsIMA W  BHJIOU3MEHSS HMX, a TAaKK€ IOMCK HOBOIO PEUICHUSI €CIM CUTyauus HE
BCTpEUYaach B NPAKTUUYECKON JEATEIIbHOCTH.

[IIkana 1 KpUTEPUH OLIEHUBAHUS OTBETA O0YUYaIOLIEroCs MPECTABICHBI B TAOIHIIE.

Hlkana Kpurepun oneHuBanusi

BBISIBJICHHE TPH3HAKa MPOOJIEMBI; YeTKas M KpaTkas (OpMyJIHPOBKa
npoOseMbl; BBIPAOOTKA PA3IMYHBIX CHOCOOOB JEHCTBHUS B JIaHHOU
CUTyalluu;  pa3padoTKa KpPUTEPHUEB pEIIEHUs MpoOIeMbl; BBIOOP
JYUIIEro pemieHus, ONupasch Kak Ha aHAJIU3 TMOJOXKUTEIbHBIX, TaK U
OTPUIATENBHBIX MOCIEACTBHI;, aHaTN3 HEOOXOIUMBIX PECypCOB IS
pasperieHus: CUTyaIu.

OI_IGHKa GBauYTCHO»

OTCYTCTBHE HEOOXOAMMBIX TEOPETHUECKUX 3HAHUN; JIOMYIICHBI
OIMMOKY TIPU BBISBICHUH TMPHU3HAKA MPOOIeMbl U ee (HOPMYIHUPOBKH;
HEJOCTAaTOYHO TIOJIHOE PACKPBITUE CMOCOOOB JAEWCTBUS B JaHHOU
Or1eHKa «He 3aU4TEHOY

CUTYyallUu; HE pa3paboTaHbl KPUTEPUH pEHICHHUs MPOOIEMBI;
I[OHyCKaIOTCSI HpHHHI/IHI/IaHBHI)Ie OHII/I6KI/I HpI/I aHaJIN3¢ HGO6XOI[I/IMI>IX

PECYPCOB ISl pa3pelICHUs CUTYAIIHH.

4.2. [Ipoueaypsbl 1 OLIEHOYHBbIE CPEACTBA /sl MPOBEIEHUS MPOMEKYTOUHOM
arrecTauuu

4.2.1. Dx3ameH

DKk3aMeH sBisieTcss (OpMOM OICHKM KauyecTBa OCBOCHHS OOYYalOIIMMCS OCHOBHOM

HpO(I)CCCHOHaHBHOﬁ 06p330BaTeHLHOﬁ porpaMmsl 110 pasaciaM AUCHHUIIIINHBL. Ilo pe3yiibTaTaM
OK3aMCHa O6y‘IaIOHIGM}’C${ BBICTABJIACTCA OLICHKA KOTIMYHO», «XOPOIIO0», KYJOBJICTBOPHUTCIHLHO
HJIN «<HCYOOBJICTBOPUTCIBLHOY.
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OK3aMeH M0 JUCLMILIMHE IPOBOAMUTCA B COOTBETCTBUU C PACHUCAHMEM IPOMEKYTOUYHOU
aTTecTallid, B KOTOPOM YKa3bIBA€TCS BpPEMs €ro IPOBEIEHUS, HOMEpP ayAUTOPHUH, MECTO
IPOBE/ICHUS] KOHCYJIbTAllUM. YTBEpXKJIEHHOE PACHUCAHUE pa3MeliaeTcs Ha HH(GOPMallMOHHBIX
CTEHJaX, a TaKXKe Ha O(UIIMATIEHOM caiiTe Y HUBEPCUTETA.

VYpoBeHb TpeOOBaHUMN IS IPOMEXKYTOYHOM aTTECTAllUU 00YYarOIMXCs yCTaHABIUBAETCS
paboueii mporpaMMoll AMCUUIUIMHBI W JOBOAMTCA 10 CBEIACHHUA OOYyYaloIUXCs B Hadyale
cemMecTpa.

OK3aMeHbl TNPUHUMAIOTCSA, KakK IMpaBwio, Jekropamu. C paspelieHus 3aBelyHOLIEro
Kaeapoil Ha HK3aMeHe MOXKET IPUCYTCTBOBATH IperojaBaTesb Kadeapsl, IPUBICUECHHBIN A
OMOIIM B IIPUEME D3K3aMeHa. B ciydyae OTCYTCTBMS BENyILEro IIPENOAABATENS DJK3aMEH
IPUHUMAETCS MpernojaBaTeieM, Ha3HAYCHHBIM paclopsyKeHUEM 3aBeYIOLIero Kadeapoil.

[IpucyTrcTBUEe Ha 3K3aMeHE IpernoaaBaTenel ¢ Apyrux kagenp 0e3 cOOTBETCTBYIOILETO
pacropsKeHUsT peKTopa, MpopekTopa Mo YydyeOHOW paboTe winm JekaHa ¢akyiabTeTa He
JOITYCKAaEeTCsl.

OOyuaronyecss Ipu sIBKE Ha 9K3aMeH 00s3aHbl MMETh NpPU cebe 3aYeTHYI KHUXKKY,
KOTOPYIO OHU IIPENBABIIIOT IK3aMEHATOPY.

JUid mpoBeneHus dK3aMeHa BEAYLIMM NpenojaBarellb HaKaHyHE IOJIydaeT B JIEKaHaTe
3a4€THO-)K3aMECHALIMOHHYIO BEAOMOCTb, KOTOPas BO3BPALLAETCS B JEKAHAT IIOCIE OKOHYAHUS
MEPOIPUSTHS B IEHD IIPOBEACHUS SK3aMEHA WU YTPOM CJIELYIOILEro JHS.

DK3aMeHbI MPOBOAATCA MO OMieTaM B YCTHOM WJIM NMUCHBMEHHOM BHJE, JUOO B BHIE
TECTUPOBAaHUA. OK3aMEHAI[MOHHbIE OWJIEThl COCTABJSAIOTCS IO YCTAHOBIEHHOH Qopme B
COOTBETCTBUHU C YTBEPKICHHBIMU Kadeapoi 3K3aMEeHallMOHHBIMU BOIIPOCAMH U YTBEPHKIat0TCSI
3aBeyIOLUM Kadeapoi exeroqHo. B 6unere cogepxurcs 2 TeOpeTHYECKUX BOIIPOCa U 3ajaya.

OK3aMeHaTOpy MpPEIOCTaBISIETCSl MPaBO 3aJaBaTh BOIPOCHI CBepX Owmiera, a Takxke
IIOMHMMO TEOPETUYECKUX BOIIPOCOB JaBaTh JUIsl PEIICHUS 3aa4d U IIPUMEPBI, HE BBIXOAIINE 32
PaMKH IIPOMJIEHHOTO MaTepHralia 110 U3y4aeMou TUCIMILINHE.

3HaHUS, YMEHMS M HaBbIKM OOYYaIOIIUXCS ONPEAESIOTCS OLEHKAMHU «OTIMYHOR,
«XOpOLIO», «YIOBIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHO», KOTOPBIE BBICTABISIOTCA B
3a4eTHO-9K3aMEHAI[MOHHYIO BE€IOMOCTh U B 3a4E€THYIO KHMKKY 00OyUaroIIerocs B IeHb 3K3aMeHa.

[Tpu mpoBeeHUN YCTHOTO AK3aMEHa B ayJUTOPHH HE JOHKHO HAXOJIUThCS 0ojiee BOCBMU
00yYaroImuxcst Ha OJHOTO MPEToaaBaTeNs.

[Tpu npoBeeHNH YCTHOTO SK3aMeHa 00yJaronuiicst BBIOUpaeT SK3aMEeHAllMOHHBINA OUIeT B
cilydyaifHOM HOpsjIKe, 3aTeM Ha3blBaeT (paMuiIMio, UMs, OTYECTBO MU HOMEP 3K3aMEHALMOHHOTO
ounera.

Bo Bpems sk3ameHa oOywarolmiuecsi MOTYT IOJb30BAThCSA C pa3pelieHHs] HK3aMeHaTopa
IPOrpaMMOM TUCHUIUIMHBI, CIPABOYHOW M HOPMATUBHOMW JIUTEPATYpOH, IPYrUMH MOCOOUSIMHU U
TEXHUYECKUMHU CPEJICTBAMMU.

Bpemst moaroTroBku oTBeTa IMpU cAaye 3K3aMeHa B YCTHOM (hopMe JOKHO COCTaBIISITH HE
meHee 40 MUHYT (110 JKeJTaHUI0 00Y4aloLIerocs OTBET MOXKET ObITh JOCPOUHBIM). Bpems oTBeta
— He Ooinee 15 MUHYT.

OOyuaromiuiics, UCTIBITHIBAIOIININ 3aTPyIHEHHS IPH MOATOTOBKE K OTBETY IO BHIOPAHHOMY
UM OHIIETy, UMEeT IPaBO Ha BIOOpP BTOPOro OMiIeTa ¢ COOTBETCTBYIOIINUM MPOJIJIEHUEM BPEMEHU
Ha MoAroToBky. IIpy OKOHYAaTEIbHOM OIICHMBAHUHM OTBETA OLEHKA CHM)KAaeTCs Ha OAMH Oa.
Beitaua Tpetbero Omiiera He pa3peraeTcs.

Ecnu oOyuaromumiicss sIBWICS Ha 3K3aMEH, M, B3SB OMJIET, OTKa3ajCsl OT MPOXOXKICHHUS
aTTECTallMi B CBSI3M C HEMOJATOTOBJIEHHOCTBIO, TO B BEIOMOCTH €My BBICTABIISIETCS OLICHKA
«HEYAOBIETBOPUTEIBHOY.

Hapymenue JUCIUIUIAHBI, CIIMCBIBAHUE, HCIIOJIb30BaHNE 00yJaromuMucs
HEpa3pelIeHHbIX IEYaTHBIX M  PYKONUCHBIX  MaTepuanoB, MOOWJIBHBIX  Tele(oHOB,
KOMMYHHMKATOPOB, IUIAHIIETHBIX KOMIIBIOTEPOB, HOYTOYKOB U JAPYTUX BHJOB JINYHOU
KOMMYHMKAIIUIOHHOM M KOMIIBIOTEPHOM TEXHMKHM BO BpEMs aTTECTALlMOHHBIX HCIBITAaHUI
3ampenieHo. B ciydae HapymieHus 3Toro TpeOoBaHMs IpenojaBaTelb o00s3aH  yIaIUTh
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oOydJaromierocst W3  ayAWTOPUM W TPOCTaBUTh €My B BEJOMOCTH  OLEHKY
«HEYJIOBIICTBOPUTEIHHO.

BricTaBneHne OLEHOK, MOJMYYEHHBIX IPH IOJBEIACHHH pE3YyIbTaTOB MPOMEKYTOUHOU
aTTeCTalluM, B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTh M 3aUETHYIO KHIDKKY HPOBOIUTCS B
HNPUCYTCTBUH caMoro oOydatomerocs. [IpenogaBaTeny HeCYT MEPCOHANBHYIO OTBETCTBEHHOCTD
3a CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHUSI 3aITUCEN O pe3yiIbTaTaX MPOMEKYyTOUYHOW aTTeCTalluu
B 324€THO-9K3aMEHAI[IOHHYIO BEZIOMOCTb U B 3a4ETHBIC KHUKKH.

HesBka Ha 5K3aMEeH OTMEYAeTCsl B 3a4E€THO-IK3aMEHAIIMOHHON BEIOMOCTH CJIOBAMHU «HE
SIBUJICS.

Jnst o0ydarommxcs, KOTOpble HE CMOINIM CIAaTh 3K3aMEH B YCTAHOBJIEHHBIC CPOKH,
VHHBEpCUTET YCTAHABIMBACT IIEPHOA JIMKBUIALWHM 3aJ0JDKEHHOCTH. B 3TOT mepuon
IpernoiaBaTesy, NMPUHUMABIINE YK3aMeH, TOJDKHBI YCTAaHOBUTh HE MEHee 2-X JIHEH, Korja OHU
OynyT MpUHUMATH 33A0JDKEHHOCTH. VIHpOpMaIys o TMKBUIAAUH 3a10JDKEHHOCTH OTMEYaeTCs B
IK3aMEHAIIMOHHOM JIUCTE.

OOyyarommMcsi, TOKa3aBIIUM OTJIMYHBIC U XOPOLIHE 3HAaHHS B TEYCHUE CEMECTPa B XO/€
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOXET OBITh IPOCTaBJICHA SK3aMECHAIIMOHHAS
OLIEHKa JIOCPOYHO, T.€. 0e3 caauu s3k3ameHa. OIeHKa BBICTABIACTCS B HK3aMEHALIMOHHBIN JTUCT
WIN B 3a4€THO-3K3aMEHAIIMOHHYIO BEIOMOCTb.

WNuBanuasl W JMna ¢ OrPaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSl, MOTYT CllaBaTh
9K3aMEHBl B MEKCECCHOHHBIA MEPHOJA B CPOKH, YCTaHOBIIEHHBbIC WHAWBUIYAIBHBIM Y4€OHBIM
wiaHoM. VHBamuael ¥ JMI@ C OTrPaHMYCHHBIMH BO3MOYKHOCTSIMH 3/I0POBbS, HMMEIOIIUE
HapYIICHHUS OTOPHO-JBUTATEIILHOTO allapara, JOMyCKAlTCA Ha aTTeCTAIlMOHHBIC UCTIBITAHUS B
CONPOBOXKJICHUHU ACCHCTEHTOB-COMPOBOKIAFOIIIHX.

[Tpouenypa npoBeaeHUsT TPOMEKYTOYHOM aTTECTALMU JUI OCOOBIX CIIy4aeB M3JI0KEHA B
«[TonoxkeHun O TEKyIIeM KOHTPOJE YCIIEBaeMOCTH M IPOMEXKYTOYHOH aTTeCTaluu
oOyuaromuxcs o OIIOII 6akanaBpuara, cnenuanurera u Maructpatyps» ®I'BOY BO IOxHO-
VYpanbckuit AY (FOYpI'AY-I11-02-66/02-16 ot 26.10.2016 1).

[Ikana 1 KpUTEpUN OLIEHUBAHUS OTBETA O0YJAIOIIETOCS MTPECTABIICHBI B TAOIUIIE

kana Kputepun onennBanus
BCECTOPOHHEE, CUCTEMAaTHYeCKoe M TIyOOKOe 3HaHHE MPOrPaMMHOIO
Ouenka 5 Marepuana, YCBOEHHE OCHOBHOM M JIONOJIHUTEIBHOM JIUTEpATYypHI,
(oTIM4HO) PEKOMEHJIOBAaHHOM TPOrpaMMON JUCIHUILINHBI, MPaBUIBLHOE peIIeHUE
3a/1a4u.
MOJIHOE 3HAaHHWE MPOTPAaMMHOIO MaTepuana, YCBOCHHE OCHOBHOI
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B porpamme, HaJIu4yue
(xopor10) MaJIO3HAYUTEIBHBIX OIMMOOK B PEHICHWU 3aJlayd, WJIM HEIOCTATOYHO
MOJIHOE PACKPBITHE COJEPKaHKUE BOIPOCa.
Ouerka 3 3HaHUE OCHOBHOTO MPOTPAMMHOTO MaTepHaia B MHHUMAJIHLHOM OOBeMe,
MOTPEUTHOCTH HEMPUHIIMIINAIBLHOTO XapaKTepa B OTBETE HA DK3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
peIIeHUH 3aJ1a4Hu.
Ouenka 2 mpoOenbl B 3HAHHUAX  OCHOBHOTO  TIPOrpaMMHOTO  MaTepualna,
(HEYTOBJIETBOPUTENILHO) | MPUHITMTTHATIBLHBIC OITMOKY TTPH OTBETE HA BONIPOCHI M B PEIICHUH 3aa49H.

Bomnpocsl Kk 3k3ameny

2 cemecTp

1. Ponb pu3uky B pa3sBUTHH TEXHUKHU M arpOIPOMBIIIIEHHOI'O IPOU3BOCTBA.
2. Kunematuka marepuaJbHON TOYKM. KOOpAMHATHBI METOJ ONUCAHUS JBUKECHHM.
Kunemarnueckoe ypaBHEHHE J[BMXKEHMsS M OINpeleNiseMble 10 HeMy KHHEMaTH4ecKue

XapaKTEPUCTHKH.
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3. BekTopHbIll crmocob omucaHus ABWKEHUN. BekTopbl mnepeMernieHusi, CKOPOCTH,
YCKOpEeHUs. YTIJIOBbIE XapaKTEPUCTUKU JBUKEHHUS 10 OKPYKHOCTH.

4. DneMeHThl PpeIITUBUCTCKOM MexaHuku. llocTymarel crnenuanbHOM  Teopuu
otHocuTenbHOCTH. [IpeoOpazoBanus Jlopenia. Cioxenue ckopocteir. OTHOCUTELHOCTD TTHHBI
OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX UHTEPBAJIOB.

5. /luHaMMKa MaTepHAIBHOM TOYKM M IIOCTYNATEJIBHOIO JBHMKEHHsI TBEPIOIO TEJA.
[Ipunuun oTHOCUTENBHOCTH. 3akoHbI HhroTOHA. BHbl cui.

6. JluHamMuka BpamaTeNbHOTO ABMXEHHS. MOMEHT cuiabl. MOMEHT MHEpUUH. 3aKOHBI
COXPaHEHMsI UMITYJIbCA 1 MOMEHTa UMITYJIbCa.

7. VHepuumaibHble W HEUHepLUUaldbHble cuUcTeMbl OTcu€ra. CuHilbl MHEpUUU IPU
pa3IMYHBIX BUJAX JBUKCHHUS.

8. Pabora, MomHOCTp M OdHeprus. MexaHudeckas paboTa HW MOIIHOCTb IPH
IIOCTYNAaTEeJIbHOM W BpallaTelbHOM JABMWKECHMAX. KuHernueckas 5sHeprus M TeopeMa o
KUHETUYECKON DHEPIUHU.

9. KoHcepBaTHBHBIE CHIIBI M IOTEHLMANIbHAS dHEprUd. [IpuMepbl NOTEHIMATBHBIX MTOJIEH.
3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

10. Mexanuueckue konebanus. Kunemaruka rapmoHmdeckux kojebanui. CroxxeHue
KoJIeOaHUH. AKYCTHUECKUE PE30HATOPBI.

11. Jlunamuka rapMmonuueckux konebanuii. luddepennunansuoe ypaBHeHUe KojaeOaHuil.
3aTyxarolye U BEIHYK/ICHHbIE KoeOanus. Mexannueckuil pe3oHanc. MasTHUKH.

12. MexaHuyeckue BOIHbL. BonHoBoe ypaBHenue. Bunel BonH. MHTepdepenuus,
Tudpaknus 1 qucrepcus BoJiH. BoiHbl 1 nHGOpManus.

13. OcHOBHbBIE NOJIOKEHHS MOJEKYJIIPHO-KMHETUYECKOM Teopuu. MneanbHblii ras.
OcnoBHoe ypaBHeHre MKT u ypaBHEeHHE COCTOSIHUS HJI€aNbHOIO rasa.

14. ArperatHble cocTosiHUA M (ha3oBble mepexojibl. PeanbHble ra3pl. CHkMKEHHE Ta3oB.
OcobenHocTH KUAKOTO coctostHus. CTpoeHue KpHucTamioB. JledeKThl KpUCTAUIMYECKOTO
cTpoeHus. [IpouyHOCTh U IIIACTUYHOCTD.

15. SBnenuss mnepenoca. Juddy3us, TEMIONPOBOIHOCT, M BHYTPEHHEE TpPEHHE.
MonexkyapHO-KMHETUUYECKAs! TEOPHS SIBJICHUH IIEpPEHOCA.

16. OcHOBBI TepMOJIMHAMUKU. BHYTpeHHsIs SHEPrUsl U MEepBOE HAYAJIO TEPMOJNHAMUKH.
PaboTa 1 TennoéMKOCTb ra3a Mpu pa3IMYHbIX MPOLECCaXx.

17. Bropoii 3akoH TepMOAMHAMUKH. TemoBble OBUTATENU U XOJOAWUJIbHBIE MAIIUHBI.
KIIJ[ TeruoBbIX nBHUraTenedl M CTaTUCTHYECKUN CMBICI BTOPOTrO 3aKOHA TEPMOJIMHAMUKH.
[Tonsitue suTponuu. TpeTuii 3aK0H TEPMOAMHAMUKHU. DJI€MEHThI OMO3HEPTeTHKH.

18. DOnexrtpuueckuii 3apsan. BzammopnelicTBue 3apsAnoB. OJIEKTPOCTATUYECKOE IOJIE.
Bekrop Hanpsk€HHOCTH. Pacd€T 21eKTpOCTaTUYECKUX MOJIEH.

19. IloreHuman »siaeKTpocTaTHUecKkoro mnois. PaGora mo mepemenieHHIo 3apsoB B
aNeKTpocTatnyeckoM rmosie. lloTeHnman W TpagMeHT NOTEHUMana. OKBUIOTEHUIUAIbHbIE
MIOBEPXHOCTH.

20. BemectBo B 23yeKTpu4ecKkoM mosie. IloisipHBIE W HEMOJSIPHBIE MOJIEKYJIBI.
[Tonsspu3zanus AMAIEKTPUKOB. BekTOp cMmenieHus.

21. IIpoBOgHMKM B 3JEKTPOCTATHYECKOM TOJIE. OJIEKTPOEMKOCTh IMPOBOJHHUKOB.
Konnencaropst.

22. TlocTOSAHHBIN 2JIEKTpUYECKU TOK. 3akoH Oma. DnekTpoaBuxkymias cuina. [IpaBuia
Kupxroga 1 pacy€rbl 31€eKTpHUECKUX HENeH.

23. Kilaccuueckass Teopus HJIEKTpONpoBOAHOCTH. BriBog 3akoHa Owma. Ilpupoma
CBEPXIPOBOJUMOCTH.

24. Hocutemn TOKa B pa3WYHBIX  NPOBOJHUKAX.  ODJIEMEHTBl  TEOPUH
anekTponpoBogHocTH.  [lomynpoBoanuku.  ITomynmpoBOIHUKOBBIE — HPUOOPBL.  DJIEMEHTHI
¢buznyeckoil aeKkTpoHukU. KoHTakTHBIE SIBJICHHS B METaNIaX U MOJYIPOBOJIHUKAX.

25. MarHutHoe mnone. B3aumoneicTBue 3JIEKTPUUECKUX TOKOB. Pacdy€Tbl MarHUTHBIX
nosnei. 3akoH buo-Casapa-Jlamaca.
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26. MarnuTHble CcBOWCTBa BemecTBa. Jlma-, mapa- u ¢eppoMarHeTuku. JlOMEHEI.
DeppuThl. INEKTPOMATHUTHBIE CEMAPaTOPhI B arPOUHKEHEPHUH.

27. JleficTBME MAarHUTHOTO MOJIS HA 3JIEKTPUYECKUN TOK W JIBHKYILIHECS 3apsSyKCHHbBIC
gactunbl. Cuiia Amnepa u cuna Jlopermna. Dddext Xommia. IeKTpoaABUTATEITH.

3 cemecTp

28. OnexrtpoMarHuTHass MHAyKuusA. 3akoH ®apanes u npaswio Jlenma. Mexanusm
BO3HUKHOBeHMS DJIC MHIYKLIMH.

29. Tenepatopsl rapmonmueckoii 3JAC wu Tpanchopmaropel. HHIYKTHBHOCTb
MIPOBOJIHUKOB. DHEPIUsl MATHUTHOI'O TOJISL.

30. ITepemennslii anmekTpudeckuii Tok. Llenn nepemenHnoro toka. 3akon Oma i nenei
nepeMeHHoro Ttoka. IlonHoe compoTuBiIeHME NEPEMEHHOMY TOKY. BekTopHas auarpamma.
Pe3oHaHC B LEMsIX nepeMEHHOr0 TOKaA.

31. DnekrpomarautHoe nosie. O6obmeHne 3akona Papajesi. 3aKOH MOJHOTO Toka. Tok
CMEIIEHUsA. OJEKTPOMarHUTHbIE BOJHBI. YpaBHeHUs MakcBemna. Cucrema ypaBHEHUN
MakcBemia B auddepeHuInanTbHOl W HMHTerpalibHOl ¢dopmax. Bekrtop Ywmosa-IloitHTHHTA.
[laBiienue cera.

32. Tapmonuyeckuil ocumuiatop. CBOOOJIHBIE 3JIEKTPOMArHUTHBIE KOJEOaHUS.
3aryxarllre U BbIHYKJIEHHbIe KojeOanus. Pe3onanc.

33. T'enepanus, mnepenaya W TOpPUEM  BJIEKTPOMATHUTHBIX  BOJH. OTKPBITHIN
KoJsieOaTenbHbI KOHTYp. [IpuHImm paboThl paguonepesaTynka u pagaonpuéMHuKa. Moaysus
U JE€TEKTUPOBAHUE AIIEKTPOMAarHUTHBIX BOJH. Paanonokanus u TeneBuIeHue.

34. Ilkana  2JE€KTPOMArHUTHBIX  BOJH.  Pa3nuuHble  AMana3oHbl  4acToOT
JJIEKTPOMArHUTHBIX BOJIH, HMX XapaKTepHble OCOOCHHOCTH M TEXHMYECKHE CpEeACTBa HX
noinydyeHus. lcmonp3oBaHWE BUAMMBIX, YIBTPA(QHONETOBBIX M JIPYTUX M3IyYEHUH B
pPacTEeHHEBOCTBE U KUBOTHOBOJICTBE.

35. DnemeHTBl reomMeTpudeckoil onTUkU. OCHOBBI Tr€OMETPUYECKON ONTUKU. DopmyIbl
@penens. [IpuHIMI 06pPaTUMOCTH CBETOBBIX J1ydeil. [IpnOOpbl reoMeTpruuecKoi ONTHKH.

36.@oTomerpus.

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

38. Hatepdepenunst cBera. KorepeHTHOCTr W ONTUYECKHH XOJ Jydel. Y CIOBHS
MakcuMyMa U MUHUMYyMa. HTepdepomMeTpbl. DieMeHThI rojorpapum.

39. HMudpaxuus ceera. [lpunnun [roitrenca-®penens. JudpakunonHas pemeéTka.
Crnextporpadus. Audpakius peHTTeHOBCKUX JTy4eH.

40. B3aumoneiicTBue n3nyueHus ¢ BemecTBoM. [lonspusanus cBera npu OTpaK€HUU U
IIPEJIOMJICHUH.

41. [BoitHoe myuyenpenomieHue. ONTHUECKH aKTUBHBIE BemiecTBa. CaXapUMETpHI.
HckyccTBeHHast aHU30TpOIUs U €€ Ucrosb3oBanue. HopmanibHas 1 aHOMasbHasi IUCIIEPCHSL.

42. TemnoBoe wu3myueHue. AOcomoTHO u€pHoe Tenmo. 3akoHbl Kupxroda, Credana-
Bbonsivana u Buna. @opmyna [Inanka. OnTuueckas mupoMeTpHst.

43. ®otoapdexr. Buemnui, BHYTpeHHUH U BEHTUIbHBIA (oTO3h(dEKT. YpaBHEHUE
Onnmreitna. [Ipumenenue ¢porosnementoB. I ekt Komntona. JlroMuHECIEHTHOE U3ITyYEHHE.
buomroMuHecieHIus.

44. ®orobuonornueckue mporeccel. PDorocunHre3. TepMmoaMHAMHKA W MEXaHU3M
dorocunTe3a. buosnepreruka.

45. DneMeHTHI KBaHTOBOM MexaHuku. KopnyckynsipHO-BOTHOBOH nyanusm. [udpakuus
anekTpoHoB. COOTHOIIEHUS Heonpeaeneénnocred. Y pasaenue lIpeaunrepa.

46. Atom Bomopojaa. DHepreTudeckue ypoBHHM artoma. [loreHiman Bo30OyXIeHHS U
nonuzammu. [Toctynarer bopa. U3nydyenue u nornomenne saeprun. Bogopoaomnogo0HbIe HOHBL.
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47. CTpyKTypa CIOXHBIX aTOMOB. OJHEPreTHYECKHME YPOBHHM B CJOXKHBIX aToMax.
[Tpuauun  Ilaynmu. OnTudeckue CHEKTPbl M CIHEKTPbl  PEHTIEHOBCKOTO  U3JIy4YEHUS.
Ilepuoanueckas cucrema snementoB Jl.M.Menneneena.

48. dusnka MOJIEKYIL. DHEPreTU4ecKre ypoBHH MoJieKysl. OOMEHHOE B3aWMOJICHCTBHE.
Mornekynsipuable  cnekTpbl. IIpuHuun paboThl KBAHTOBBIX TI'€HEPATOPOB. JIEKTPOHHBIN
IapaMarHUTHBIA PE30HAHC.

49. Ilonumepsl U XuAKUE KpucTauibl. OCHOBHbBIE BUABI KOJUICKTUBU3ALUM MOJIEKYI.
CrpoeHrie mMOIMMEpPOB U MX (PU3NYECKHE CBOWCTBA. THIBI )KUIKUX KpUCTaUIOB. Jlucrien Ha
KUAKUX KpUCTAJLIAX.

50.51Bnenue paguoakTUBHOCTH. Buabl paqnoakTUBHOrO pacnazia. 3aKOH pajiio0aKTUBHOTO
pacraga. CraOWibHbIE U paJUMOAKTUBHBIE M30TOIBL. COBpPEMEHHBIE METOIbl PAJUOXUMHUH U
panuobuosnoruu. IIpobGieMsl pagnosKonIoruu.

51. CoctaB atomHoro siapa. M3otonbl. MexaHUYeCKMd U MarHUTHBIA MOMEHTHI sJIEP.
SInepHble CUIIBI M SHEPTHUS CBSI3HU A1pa. SInepHbI MAarHUTHBIM PE30HAHC U €r0 UCIIOIb30BAHMUE.

52. SnepHble peakuuu. MexaHusM sAIepHbIX peakuuid. LlenHas peakuus neneHus saep.
Hcnonp3oBanue aromHoi 3Hepruu. IIpobiema ynpapiseMoll TepMOSIEPHON peakluyu. DHEPrust
CounHia u 3BE311. SlaepHas HKOJI0THS.

53. ONeMEHTapHblE  YaCTHULIBI. Knaccudpukanus  37I€MEHTapHbIX  4YacTHL.
B3anmornpeBpamaeMocTh 3JIEMEHTapHbIX 4acTULl. MeTobl yCKOPEHUs 4acTUll. AHTUYACTULIBI U
aHTHUBEIIECTBO. BeliecTBoO B 3KCTpEMalbHbBIX YCIOBUSX.

54. CoBpemeHHas pu3uKa U arpouHkeHepus. BemectBo u nosie. OObEKTHI U MPOLECCHI.
DBOJIIOLIMOHHBIE TIPOIIECCHl MPeoOpa3oBaHMs MaTepuu. BeliecTBeHHBIC, HYHEPreTUYECKHUE,
JJIEKTPOMArHuTHelE U MHPOpPMaLMOHHblE mpeoOpa3oBaHus  OMo0OBeKTOB.  Pa3BuTHE
arpousuku, OMOMEXaHuKH, OMOPU3NKH, OMOPHEPTeTHKH, OMONH(OPMATHKH, OMOTEXHOJIOTUU U
arpOMHKEHEPHH.
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