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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIJIHHE, COOTHECEHHbIE ¢ IVIAHMPYeMbIMH
pesyiabratamu ocBoenuss OITOII

MPaKTUYECKUX

3aaa4d

1.1. Hean u 3a7a4m TUCHUILIAHBI

eab AUCHUNIMHBI
bakanaBp mo HampasiaeHuto moarotoBku 35.03.06 ArpouHxeHepus JOHKEH ObITh MOATOTOBIICH
K HAay4YHO-HUCCIE0BATEIbCKON, MPOEKTHOM, MPOU3BOACTBEHHO-TEXHOJIOTHYECKOM, OpraHu3almoOHHO-
yIpaBIeHYECKON AESITENbHOCTH.
Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTeMY (YHIAMEHTAIbHBIX 3HAHHA,
HEOOXOIUMBIX ISl OCTEAYIOIe MOAroTOBKU OakanaBpa, CocOOHOTO K 3((HEeKTUBHOMY PELICHUIO

CEJILCKOX03AMCTBEHHOT'O

JAJIbHENIIEMY Pa3BUTHIO JINYHOCTH.
3agauyu AUCHMILVINHBI:
— U3y4UTh OCHOBHBbIE (DU3MYECKHE SIBICHMS, OBIAJETh (DYHIAMEHTAIbHBIMH IOHATHUAMU,
3aKOHAMH U TEOPUSMHU KIIACCHUECKON U COBPEMEHHOW (DU3UKU;
— cpopMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUSI U COBPEMEHHOTO (PU3MUECKOTO MBIIUIECHUS;
O3HAKOMHUTBCS C HAYYHOH ammaparypod W MeToaaMu (U3UYECKOTO HCCIENOBAaHUS, MPHOOPECTH

HaBBbIKHU ITPOBCACHUA (1)I/ISI/I‘IGCKOFO OKCIICPUMCHTA,

IIPOU3BOJACTBA, A

TaKXC

CIOCOOCTBYIOIIUX

— HAYYHTHCS BBIICNIATH (U3MYECKOE COJEpKaHWE B MPHUKIATHBIX 3anadax Oymymien

ACATCIIBHOCTH,

— OBJIAZACTh MCTOAAMHU PCUHICHUA MHKXCHCPHBIX 3a1a4.

1.2. [lnanupyemble pe3ybTaThl 00yUeHHUsI M0 JUCHHUILIMHE (MOKA3aTeJH
chopMUPOBAHHOCTH KOMIIETEHIIM)

[Tnanupyemsbie [Tnanupyemble pe3yapTaThl 00y4eHUs 10 AUCIUILTIHE
pE3yNbTaThI 3HaHUS yYMEHUS HaBBIKU
ocsoenus OITOIT
(KOMIIETEHIINHN )
OIlK-2 OOyuarommiics nomkeH | OOyuatomuiicss aomkeH | OOydaromuiicss JT0KeH
CIOCOOHOCTH K 3HATH! OCHOBHBIE | YMETh:  HCIIOJIb30BaTh | BIAACTh: HaBbIKaMU
WCTIOJIH30BAHUIO duznveckue 3aKOHBI, | OCHOBHBIE (DM3MUYECKHUE | OTIHCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBIEHHS M TPOLIECCHI, HA | 3aKOHbI B | GU3NYECKUX  3aKOHOB,
€CTeCTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHHI | MpoecCHOHATBHOM SBIICHUI W TIPOIIECCOB,

JTUCITUILIAH B MIPUHIIUIIBI NENCTBUS | AEATETbHOCTU - | HA KOTOpBIX OCHOBaHbI

npodeccnoHanbHOM | 00BEKTOB (b1.5.18-Y.1) MIPUHIIMIIBI neicTBUs
NesTeNbHOCTH; npodeccuoHaIbHON 00BEKTOB
JeSITEIIbBHOCTH — npodeccuoHanbHOM
(b1.5.18-3.1) JIeATETbHOCTH -
(b1.b.18-H.1)

OIIK-4 OOyuarommiicss nomwkeH | O0yyaromuiics nomwkeH | OO0yvaromuiicst JT0HKeH
CIOCOOHOCTH pelaTh | 3HATh: yMeTb:  HUCMOJb30BaTh | BIAJIETh: HaBbIKaMU
WH)KCHEPHBIC 33]]a4ul | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | PEIICHUS WHXCHEPHBIX

C UCTIOJTb30BAaHUEM | MEXaHHKH, MEXaHUKH, 3amaq c
OCHOBHBIX 3aKOHOB | 3JIEKTPOTEXHUKHU, AJIEKTPOTEXHUKH, UCIIOJIb30BaHUEM
MEXaHWKH, THJIPABIINKH, THJIPABIUKH, OCHOBHBIX 3aKOHOB
JJIEKTPOTEXHUKH, TEPMOJIUHAMUKHU U | TEPMOJMHAMUKHU U | MEXaHHKH,

THJIPABIIUKH, TETIOMaccoOOMeHa, TETIOMAacCOOOMEeHa IS | DIIEKTPOTEXHHKH,
TEPMOJMHAMHUKU U | HEOOXOIUMBIE JUISL | peIIeHUs] HMHXKEHEPHBIX | TUAPABIUKU,
TerioMaccooOMeHa | pelieHus WHXeHepHBIX | 3ajad - (b.1.5.18-Y.2) TEPMOJINHAMUKH "

3ana4 - (b1.5.18-3.2) TeII0MaccooOMeHa -
(b1.b.18-H.2)




2. Mecto nucuumianHbl B cTpykrype OIIOIT
Huctummmna «®u3muka» oTHOcUTcs K OazoBor yactu bioka 1 (Bb.1.5.18) ocHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MPOrPaMMBbl aKaJIeMUYECKOro OakallaBpuaTa MO HalpaBJICHUIO
noarotoBku 35.03.06 Arpounxenepus, npoguits - IeKTpooOOpyI0BAHUE U AIEKTPOTEXHOIOTHH.

Pa3ienbl AMCHMIIMHBI M MEXKIUCHUIIIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYHOIIMMH) U 00ecieYuBaeMbIMU (MOCIAEYHOIUMH) THCHUIINHAMHA

HaumenoBanune
dopMupyemMbIe KOMIIETEHITUN
00ecIeYnBaroIINX
Ne (IpenecTBYOUUX) U
n/m obecreMBacMbIX Pasnen 1 Pasnen 2 Pasnen 3
(mocneayromumx)
JUCITUTIIINH, TPAKTHK
1. Maremaruka OIIK-2 OIIK-2 OIIK-2
2. Maremaruka OIIK-4 OIIK-4 OIIK-4
[Tocneayronue TUCHUIIINHBI, TPAKTUKH
3. Teopernueckas MEXaHHKa OI1K-2 - -
4 Teopernueckre OCHOBBI i OTIK-2 OTIK-2
IIEKTPOTEXHUKHU
5. Tenmorexuuka OIIK-4 -
6. CBeTOTEXHHKA U ) OIK-4 OIK-4
AIEKTPOTEXHOJIOTHH

3. O0béM AUCHMIUINHBI U BBl y4eOHOH padoThl
O6bem aucruiuinHbl cocTaBiaseT 10 3aderHeix emunmi (3ET), 360 akageMudecKHx 4YacoB
(manee yacoB). lucuumianHa uzy4aercs B 2, 3 ceMecTpax.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yue6Hoi paboTbl KonngectBo yacos

KonrakTHasi pa6orta (Bcero) 48
B ToM yncie:

Jlexuuu (JI) 20
[IpaxTuueckue 3ansatus (I113) 16
Jlaboparopusle 3ansTus (JI3) 12
CamocrositesbHas padora odyuarwmuxcs (CP) 294
KoHTpoJun 18
Hroro 360




3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3feiaM U TeMam

B TOM 4YHCJIC é
Ne o Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAHHUC pa3Jiciia U TCMbL 4acoB CP ;
71 3 | 13 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJIeKyJsipHasi U3UKa M TEPMOIMHAMHKA
1.1. | Bregenue B pusuky 10 - - - 10 X
1.2. | Kunemaruka 18 - - - 18 X
1.3. | JIlunamuka 12 2 - 2 8 X
2.4. | 3akOHBI COXpaHEHUS 22 - - - 22 X
15 Mexannueckue KoneOaHus u 30 ) i i 30 «
BOJIHBI
16 DNIEeMEHTHI MOJI?KyJISIpHOfI u 44 ) i i 44 <
CTaTHCTUYECKOU (PU3UKHU
1.7. | OCHOBBI TEPMOJUHAMUKHU 16 - - - 16 X
Pazpnen 2. DnexTpu4ecTBO U MarHeTU3M
2.1. | DaexTpocTaTHKa 20 4 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | DNEKTPUYECKHE LICTTH U 20 2 4 2 12 X
MaTepUaIbI
23 [TocTosiHHOE MarHUTHOE 18 4 9 9 10 <
noJje
24 DNeKTpOMarHUTHbHIE 40 9 i 9 36 «
KOJIeOaHUs U BOJIHBI
Paznen 3. OnTuka u atomHas hu3uKa
31 I'eomerpuyeckas U BOJIHOBAsS 26 ) i i 26 .
ONTHKA
3.2. | KBaHroBas ontuka 16 2 2 2 10 X
DJIeMEHTHI KBAaHTOBOU
3.3. | MExaHUKH U aTOMHOI 28 2 2 2 22 X
buzuku
3.4. ATOMHOE A71pO 1 16 2 - - 14 X
DJIEMEHTAPHBIC YACTHIBI
35, CoBpeMmeHHas (uznyeckas 6 ) i i 6 <
KapTHUHA MHpa
KonTpons 18 X X X X 18
OO01mas Tpy10eMKOCTh 360 20 12 16 294 18

4. CTpyKTypa M coaepKaHue TUCHUILIMHBI
4.1 Conepxxanue QM CUUILTHHBI

Pa3nes 1. Mexanuka, MoJIeKyJasipHAas (PM3MKA M TEPMOAUHAMHUKA

BBenenue

IIpenmer ¢usuxu. Meton no3Hanus B (uszuke. DKCIEPUMEHTHl U TeopuH. Ponb MaTeMaTuku.
®usnyeckue 3akoHbl. Ilonatue daxra B ¢usuke. Moaenu. Ilpsimble u oOpaTHble 3afaun (QU3UKU.
PazmepHoCTH (PM3NYECKUX BETUYMH.



Kunemarnka

JIBrxkeHue Kak TiaBHas ¢opMa cymiecTBoBaHUs MaTepuu. [IpocTpanctBo u Bpems. CrocoObI
ONMCAaHUsl COCTOSHUS Tena M cucteMmbl Ten. CucreMbl oTcueTa M KoopauHaT. Poiab M IMpUHLMIIBI
BbIOOpa cucteM KoopauHat. CteneHu cBOOObI, MHBAPUAHTHBIE CBOMCTBA YHCIIA CTEIIEHEH CBOOO/IBI.
TpexMepHOE U MHOIOMEpPHOE IPOCTPAHCTBA. MarepuanbHas TOYKA U paCIPOCTPAHEHUE 3TOM MOIEIIH
Ha MHOTOMEpHBIN citydail. TpaekTopuss u MupoBas JIMHHS, UX CBOKCTBA. CKOPOCTh U YCKOpPEHHUE Kak
npousBoaHele. [locTymarenbHOoe M BpallaTeIbHOE JBUKEHUS KAaK OCHOBHBIC BHJIBI JBUKCHUM.
VYTI10BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAaHT€HIUAJIbHOE YCKOpeHHs. CKOPOCTh U YCKOPEHUE
B MHOT'OMEpPHOM INPOCTpAaHCTBE. MIHEepLHHaNbHbIE CUCTEMBI M PABHOIIPABHOCTH IIOKOSI U PABHOMEPHOI'O
npsIMOJIMHEIHOTO ABMKeHus. [locTynaT o mocTosHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHHU U JJIMHBI IIPU OOJIBIIUX CKOPOCTSX OTHOCHUTENBHBIX JBUKEHUM MHEPIHAIbHBIX
cucreMm. IIpeoOpazoBanus JlopeHna u penaTUBHCTCKOE CIIOKEHHE CKopocTeil. MHTepBan Mexay
COOBITHSIMH U €70 WHBAPUAHTHOCTb.

JIunamuka

Cuia u macca, cynepno3uuus cui. [lepBbiii u Bropoit 3akonsl HeloTOHA. YpaBHEHUS JBUKEHUS,
pOJIb HAYaJbHBIX YCIOBUW, NMPUHLHMI JAeTepMUHHU3MA. [IpuMepsl pelieHus ypaBHEHMU JBUKEHUSI.
JIBrKeHre Tea B IIOJIE CHJI TATOTEHMS, SIBJICHUE HEBECOMOCTH B CIIyTHHKaXx. /[MHaMuKka ciensmux
cucteM. Mmnynbc, 3aKOH COXpaHEHUsS HUMITYJIbCa [JI MEXAHWYECKOM CHUCTEMBbI, TPETHUH 3aKOH
Hrrorona. BzanmoneiictBue Ten yepes nose. OOmas ¢popMyIupoBKa 3aKOHA COXPAHCHHS MMITYJIbCA.
Kunernyeckas sHeprus MaTepuaibHON TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa uMmyibca. Pabora
U TIOTeHIHMaJbHAsA SHeprus. PaboTta mepemenieHns MaTepruallbHOW TOYKU MO KPUBOJIMHEHHOMY IYyTH.
[loTeHuumanpHble CUJIBI, BBEAEHUE TMOHATUSA MOTEHUMaNa [ B3aUMOJCHCTBYIOIIMX  TeJl.
[TorenunanbHas QyHKUIMS, TOTEHLIHATIbHASI TIOBEPXHOCTh. CBS3b KOMIIOHEHT CHJIBI U MTOTEHLUAIbHON
¢byukun. [loTeHnuanpHas siMa U yCcIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXXHOCTh paBHOBECHS
CUCTEMBI B3aMMOJICHCTBYIOIIMX CTAaTHUYECKMX TOYEYHBIX DJJIEKTPUUYECKMX 3apsaoB. [IpuHnmn
IUIOTHEHIIeH yMakoBKUM M OOBSCHEHHE MPOCTPAHCTBEHHBIX (hopM kpucTtaiioB. KoHdopmanroHHbIN
aHanu3 MOJEeKyJl. MoOMeHT cwibl. JlMHAMUKa BpAIlEHHWs TOYKM M Tela BOKPYI ITOCTOSIHHOM OCH,
MOHSATUE O MOMEHTE MHEPLUUU MAaTEPUATIbHOM TOYKU M Teja. Y paBHEHHUE JIBMXKCHHS BPAILAOIIErOCs
BOKPYT HEIOJBW)KHOU OCH Tena. MOMEHT UMITyJIbCA, CBSA3b €r0 KOMIIOHEHT C KWHETUYECKOU SHEpruei
BpauieHus. M3mMeHeHne MOMEHTa MHEPLUU Tela IpU MEPEeHOCE OCU BpaueHus. I'J1aBHble MOMEHTHI
MHEpLUMHU U YCTOWYMBOCTH BpAIICHUs Tel. 3aKOH COXpPaHEHHsS MOMEHTAa UMITyJbca Tejda U CUCTEMbI
Ten. OcoOeHHOCTH KOHCTPYKLMH BepToNeToB. l'mpockomsl M uMX mnpuMmeHeHue. LlenTp macc u
YpaBHEHUE €ro ABMKEHUs. Pa3znenenue mocTynarenpHbIX M BpallaTeNIbHBIX JBUKEHUN TBEPIOTO TENa.
ITapa cun. Cucrema ypaBHEHMH JUIsl ABMO)KEHHUS TBEPAOIO Tejla M €ro KMHETHYECKas YHEprusl. 3aKOH
COXpAHEHHUsI DHEPIMU U €ro CBS3b C PABHOMEPHOCTBHK) TEUYEHUS BPEMEHHM. J[BH)KEHHE CHCTEM CO
MHOTMMH cTeneHsMHu cBoOoabl. dynkuus Jlarpanka u ypasHeHus Jlarpana. [IpyHIun HauMeHbIIETo
JNEUCTBHUS.

JAuHaMuka 00JIbIIHMX CKOPOCTE

[IpuHuun otHocuTenbHOCTU B (u3uke. PenstuBucrckuil umnynsc. [IpeoOpa3oBanue sHepruu-
uMIrynbca. Macca U ee CBA3b € DHEpPruey Mokos. Macca CIOKHOM CHCTEMBI U €€ CBS3b C DHEpPruei
B3auMoieiicTBusl 4dactedd. HeammutuBHOCTh Maccel. Jledext maccel u sHepretuka. Kunernueckas
JHEPIUs B PEIATUBUCTCKOM MEXAaHWKE. YPaBHCHHE [BWKECHHMS MaTepUalIbHOM TOYKUH B
PENATUBUCTCKON MEXaHWKe. J[BUKEHHWE MaTepuadbHOW TOYKH MOJ JACHCTBHEM ITOCTOSHHOW CHIIBL.
CkopocTh cBeTa Kak HpelenbHas CKOpPOCTh. YacTuipl C HyneBol Maccod mnokod. IIpmHnun
SKBUBAJIEHTHOCTHU U TEOPHS IPOUCXOKIECHUS CUII BCEMUPHOTO TATOTEHHUS.

Kone6anus n BoJIHBI

KonebGanuss kak 4YacTHbBIM ciydail OBHXKEHMS, YCIIOBUSI TOSBIEHUS KojieOaHWH. YpaBHEHUE
JBIDKEHUS] TPYKMHHOIO MasTHUKAa UM €ro pemieHue. [‘apMoHMuYeckoe KojebaHUE U ero
XapaKTepUCTUKHU. YpaBHEHHE JIBIKEHUS (PU3NYECKOTO0 MasTHUKA U €ro pelieHHe, MaTeMaTHYecKUun
MasiTHUK. DHEpPrus rapMOHMYECKUX KosiebaHuil. BuiHyXkJeHHble KojeOaHUs M SBICHUE PE30HaHCA.
Pe3onanc kak nposiBnenue Oudypkauuu. ABTokoneOanus. [Ipumepsl NMposiBI€HUS pPE30HAHCHBIX U
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aBTOKOJIeOATEIbHBIX SIBICHUN B )KMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas Iepenaya SHEPTrUU B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAATHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
1 00bEeMHBIE BOJHBI, TOMEPEUHbIE U MPOJIOJIbHBIE BOJHBL, (DPOHT BOJIHBI, IUIOCKHE U cheprueckue
BOJIHBI. AHAIMTHYECKas 3anuCh Oeryiieil BoiHbl. BomHoBoe ypaBHeHue. Ilepenoc sHeprum Oeryieit
BosHOM. CrokeHue kojiebaHuii W BoiH. KorepeHTHbIe MCTOYHHMKHU BOJH. MHTEpdepeHnus BOJH OT
TOYEUHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIIOBUS MOSBJICHUS MAaKCUMYMOB U MHUHUMYMOB. ClokxeHUe
KpyroBeIx U chepuueckux BoyH. [locTpoenue (poHTa BONHBI 10 NpUHIMMNY |loiireHca, MoBeAeHUE
(dbpoHTa BOJTHBI B HEOAHOPOIHOMU cpene. OTpakenue u npenomieHue BoiH. [Ipunnun @epma. BeiBos
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHUILIE IBYX cpell Ha ocHOBe npuHuuna @epma. [Ipunnun depma kak
YAaCTHBIN cllydail 0oOIIero mpHUHIMIIA MUHUMAaKca. [losBlieHHe OTPaKeHHBIX BOJIH B HEOJHOPOIHBIX
cpenax, CI0XKEeHHE BCTPEUHBIX BOJIH U 0Opa3oBaHHE CTOSUYMX BOJH. [lepexoqHoe cocTosiHuEe U Bpems
penakcauuu. CBsI3b JIJIMH CTOSYMX BOJIH C pa3MEpaMH Cpeibl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBanue. YpaBieHUe 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHThI CTATHCTHYECKOH W MOJIEKYJISIPHOH (PU3UKH

MUKpPOCKOIIMYECKHE W MAaKpOCKONMYECKHUE sBIEHUA. MaeanpHbli ra3 Kak CTaTUCTHYECKas
cucremMa MHOTHX 4actuil. [laBieHue, o0beM U Temmeparypa ra3za Kak o00OIIEHHBIC XapaKTePUCTHKU
cocTosiHUS ra3a. PaBHOBecHble M HEpaBHOBECHBbIE COCTOAHUA Ta3a. OOpaTumble U HeoOpaTUMbIE
nporeccol. [[uarpamma gaBieHuE-00bEeM. DKCIIEPUMEHTANbHBIE Ta30BbIE 3aKOHBI, O00O0OIIEHHBII
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSHUS H€ajbHOro ra3a). BeIBo ypaBHEHHUS COCTOSHUS HJICATbHOTO
raa Ha OCHOBE KMHETHYECKHUX MpeacTaBicHU. PU3NUYECKUN CMBICT MOHATHS TEPMOIMHAMUYECKOMN
Temreparypbel. Pacripenenenue sHepruum mo creneHsaM cBoOoabl. Pacnpenenenuss MakcBemna u
Bonprmana, Gapomerpudeckas ¢opmyna. HepaBaHoBecHbie mpomecchl. Juddysus, auddy3us depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIIEHUE U €ro poJib B IKUIHEACSITETbHOCTU PACTCHHIA.
Temnonepenaua. Buyrpennee Tpenue. BeipakeHne HEpaBHOBECHBIX IPOILECCOB 4epe3 000O0IIeHHBIE
TepMoanHamudeckue cuibl. CooTHomeHne B3auMHocTu OHcarepa. PeanbHble rassl, ypaBHeHue BaH-
nep-Baanbca, KpuTHYecKas TOYKa, pEaJlbHbIE HW30TE€PMBbI, CXKIWKEHUE Tra3oB. DIyKTyanuun u
camoopraHu3zamus npu (pa3zoBoM mepexo]e raz-KUIKOCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KUIKOCTAX, OXJAXKICHHE >XHUIKOCTH TPHU HCHAPEHHUH, TEPMOPETYISIIUS PACTEHUW M SKHUBOTHBIX.
CmaumBaronye 1 HecMauMBaromue xuakoctu. Kanumnspusie seiaenus, popmyna Jlamnaca.

DJIeMeHThI TEPMOAMHAMHUKHI

[lepBoe Hayamo TepMOJMHAMUKH, W30MPOIECCH, aAMa0aTHUYECKU MPOIIECC, OXJIAXKIACHHE Ta30oB
MpU aInadaTUYECKOM PACHIMPEHUU U TIONYYeHHE HM3KHUX Temmeparyp. YpaBHeHue Ilyaccona u ero
BbIBOJ. Kiaccuueckasi Teopus TEMJIOEMKOCTEHN, MPUYMHBI OTKIIOHEHUS! PEATIbHBIX TEINIOEMKOCTEN KaK
(GyHKIMH TeMIEpaTypbl OT pe3yabTaTOB Kiaccuyeckon Teopun. PaboTa maeanbHOro raza B pa3JiMuHbIX
nporeccax. ObpaTumbie U HEOOpaTUMBbIEe ITUKIBL. TernoBble MalvHbI U UK KapHo, BTOpoe Haydano
TepMmoarHamMuku. KommpeccuoHHbIE XOJNOAWJIBHUKH U TEIJIOBBIE HACOCHI. JHTPOMHS  Kak
TepMoArHamMudeckuid noreHuuan. dopmyna s 3HTponuu wuaeanbHoro rasa. Teopema KapHo u
0000IIIeHNE TIOHSATHSI DHTPONUU KaK TEPMOJUHAMUYECKOTO TOTeHIMana. CBs3b JHTPONUU C
MHUKPOCOCTOSIHUSIMU HAEaIbHOTO ra3a. CTaTUCTUYECKOE TOJKOBAHUE SHTPONUHU. DHTPOIUS U CTENEHb
BBIpOXKIeHUs1 cucTeMbl. @opmyna bonbimana. DHTponus ¥ uHopManusa. Boszpactanue sHTpOnUH
Ipy HEOOpaTHUMBIX MpolleccaX Ha MpHUMEpe BBIPABHUBAHUS TEMIIEPATypbl JABYX HaxXOIALIUXCA B
KOHTAKTE HArpeThIX TeJI M IPHU BBIPABHUBAHMUM JABJICHUM B JIBYX YacTsaX cocyaa ¢ razoM. [lepBoe u
BTOpOE Hauajga TePMOJUHAMHUKHU, U KUBbIE OpraHu3Mmbl. [loHATHE O TepMOAMHAMHKE HEOOPAaTUMBIX
MPOIIECCOB U OTKPBITHIX CHCTEM. OHTPOIMHUS B CHUCTEME OpraHU3M - OKpYyKaroIlas cpena.
[Ipon3BoaCTBO SHTPONIMHU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3znea 2. DiieKTpU4ecTBO U MATHETH3M

DJleKTPpHYeCKHe U MATHUTHBIE SIBJICHUS

[lonsTHe O TOJAX, TMONS CKAISIPHBIE W BEKTOPHBIC. XapaKTEPUCTUKH BEKTOPHBIX TIOJICH:
HaIpPsSKEHHOCTh, MOTOK, IUPKYJALMS, CUJIOBbIE JIMHUM BeKTOpHOro mnoss. Cyneprno3uuusi mojiei,
3apsi/bl, 3aKOH COXPAHEHUs 3aps0B.

B3anMopeiicTBre HEMOABUKHBIX U IBHXKYIIMXCS 3apsAa0oB, OU3NUYECKUI CMBICT MAarHUTHOTO TOJIS.
[Tone Towyeunoro 3apsana (3axoH Kynona) u cucremsl 3apsnoB. [lone aumons. DiekTpocTaTudyeckoe
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MoJIe MOJICKYJIbI M XMMHUYecKue peakuuu. MHTerpansHas ¢opma 3akona Kymona, teopema ["aycca
(mepBoe ypaBHeHue MaxkcBenia). BoeiBon Gopmynn A HanmpsHKEHHOCTH JIEKTPOCTATHYECKUX TOJICH
3apsHKEHHOTO MPSIMOTO MPOBOJA, IIOCKOCTH, KOHJeHcatopa. Pabora mnepememieHus 3apsiia B
NEKTPOCTATUYECKOM  II0JIe, IIOHATHE MOoTeHIuana. Bropoe ypaBHeHune MakcBemna A
ANEKTPOCTATUKH B HMHTETpalibHOM (hopme. DieKkTpuyeckass eMKOCTh OIHOIO MPOBOJHUKA U JIBYX
MIPOBOJIHUKOB, KOHAECHCATOPHI, paboTa Mo 3apsaKe KOHIEHCATOPOB. DHEPTUsl AJIEKTPOCTATUYECKOTO
nonst. M3MeHeHMe  HAnmpsHDKEHHOCTH — DJIEKTPUYECKOrO  IMOJIs  MPU  BBEACHUM  JAMDJIEKTPHKA,
MOJIAPU3YEMOCTh JAMAJIEKTPHUKA, IUAIEKTpUYECKas MPOHULIAEMOCTb. V3MEHEHHE IUAIEKTPUYECKON
MIPOHUIIAEMOCTH MPU XUMUYECKUX PEAKIUSAX U HCIOIb30BaHUE 3TOro 3d(dekra. DNeKTPUIECKOe MoJie
B NpOBOAHUKAX. [IOHSATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa M CWiIa TOKa, AuddepeHunnanbHas
dopma 3akona Owma. Ilepoe mpasmio Kupxroda. IlpuynHa mnosBI€HUS 3IEKTPUYECKOTO TOKa B
MIPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHHX JJIEKTpUYECKHX cuil. BeiBon 3akoHa Oma s
Bcel nenu. Bropoe npasuno Kupxroda. MaruutHoe nosie npsiMoro Toka, OObsICHEHHE €ro MOSBICHUS
HAa OCHOBAaHMM DEJATUBUCTCKUX IIpelcTaBieHUN. VIHTerpanbHble ypaBHeHMs MakcBemna A
IIOCTOSIHHBIX MAarHUTHbIX IoJied. IIpumepbl BBIYMCIEHUS HANPSIKEHHOCTEH MAarHUTOCTATUYECKUX
nosieit. 3akoHn buo-Casapa-Jlamiaca. BzaumopeiictBue noseit u 3apsioB (TokoB). @opmyna JlopeHia
JUISL CWJIBL, JEHCTBYIOLIEW Ha 3aps]l CO CTOPOHBI IEKTPUYECKOTO M MAarHUTHOrO mnojieil. ITpuHimn
NEHCTBUSL Macc-CHEKTPOMETPOB U HUX IPUMEHEHHs] B XUMUU. VIHAYKIMOHHBIE SBJICHMUS,
TpancpopmaTopsl, (uU3MUEeCKHe NPUHIUNB UX JeicTBus. Okcrparoku. [lonmHas cucrema
UHTErpalbHbIX ypaBHeHMII MakcBemuia. CMbICa WIEHOB CHCTEMbl ypaBHeHuUM Makcseiia,
ONMCHIBAIOUIUX SIBJICHUS, CBSI3AHHBIE C WU3MEHEHUSIMU JJIEKTPUUECKMX M MArHUTHBIX BEJIMYHMH BO
BpeMeHH. B3auMOCBS3b ANEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, 3IEKTPOMarHuTHOE 10JI€ U
m3nydyenue. [lons nBwxymmxcs 3apsiaoB. M3iydeHHe 3JI€KTPOMarHUTHOTO MOJs HEPABHOMEPHO
nBUKyIuMest 3apaaom. «Ilapagoke» aToma.

Paznen 3. OnTuka u aromHasi pusuka

JIEKTPOMATHUTHOE U3JIyYeHHe H ONTHKA

CB00OHOE DIIEKTPOMATHUTHOE TIOJIE U €r0 CYIIECTBOBAaHHE B BUJE AJIEKTPOMArHUTHOM BOJHBI.
[TonepeyHOCTh AMEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIpOCTPaHEHMsI 3JIEKTPOMArHUTHBIX BOJIH U
criocoOb! ee u3mepenus. [llkana snekTpoMarHUTHBIX BOJIH. CrIOCOOBI TeHEpaluu U UCIOJIB30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHus1, onuchIBaeMble BOJHOBOM Teopueil ceera. MHTepdepeHnns cBera, yCIOBHs MOSBICHUS
CTaTUYECKON HWHTEp(EpEeHIIMOHHON KapTHHBI, MHTepdepeHus Npu pas3ieiaeHuu (POHTA BOJHBI,
IIPOCBETIICHUE ONTUKHU, UHTEp(epoMeTpsl U UX Hcmoib3oBaHue. Dypre-ciekrpomerpsl. [lonarue o
rojorpadpuu. Judpakuusa, nudpakuus Ha menu. PoKkycHpoBKa 3JIEKTPOMATHUTHBIX BOJH U CBS3b
pasMepa JIU(GPAKIMOHHOTO IATHA C pa3Mepamu peduekropoB. OCOOEHHOCTH OpraHu3aluu
PaINOIOKAIIMOHHON CITY>KOBI. YCIIOBUSI TIepexoja OT BOJHOBOM OINTHUKU K TeOMETPHUYECKOW. 30HBI
®penens, 30HHas acTuHKa Openens kKak GoKycUpyromuil saeMeHT. AudpakiuonHas pemerka Kak
JUCTeprupyomas cucremMa. AHajau3 cocTaBa CBETa IO JUIMHAM BOJH. PeHTreHoBckas audpakuus,
noHATHe 00 00paTHBIX AUDPAKIMOHHBIX 3a7ayaX, pEeHTTEHOCTPYKTYPHBIM aHAN3 U €ro 0COOEHHOCTH
MPUMEHUTEIFHO K OuonornueckuMm obObekTam. I[IpoctpanctBennas crpykrypa JHK wu PHK.
JudpakimoHHbIi peaesn pa3penarneil cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBer U BelIecTBO, NOHIATHE O BTOPUYHBIX BOJHAX, pa3zelieHue YHEpruy Ha rpaHule paszaena das,
PE30HAHCHBIN XapakTep B3aMMOJAEUCTBHS CBeTa M BellecTBa. Jlucnepcus, Kiaccuueckoe oObsICHEHUE
3aBUCHUMOCTH KO3(QHIMEHTa NpPEeJOMJIEHUSI CBETa OT JJIMHBI BOJIHBI MAJaloOUIero cBeTa. fIBiieHue
JBOMHOTIO JIy4enpesoMIIEHNs, OJIIpU3anus cBeTa KpucTtauiaMy. [1onsipu30BaHHbII CBET, ONTHYECKAs
aKTUBHOCTb, CaxXapOMETPHs, HCIIOJIb30BAHUE SBJICHMSI BpalleHHUsS IUIOCKOCTH MOJIIpU3alUU B
MoJieKy sipHOM Ononoruu. @orodddext u kBaHTOBas pupoaa cBeta. Kpyr siBneHHid, 00bICHUMBIX C
KBaHTOBOM TOYKU 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIMMYECKOe B OMNTHKE. /[BOMCTBEHHOCTH
IOPUPOJBI CBETA. 3aKOHBI INOIJIOIIEHHUS CBETa, IMOHATHE O HeNuHeHHbIX 3¢dekrax. OCHOBHBIE
AJIEMEHTHl KOHCTPYKIIMU CHEKTPO(POTOMETPOB. 3aKOHBI OCBEUIEHHOCTH, 3aBUCHUMOCTh OCBEILIEHHOCTU
OT BHJIa OCBETUTEIIEH.



JIeMeHTBI YYeHHS O CTPOCHHH BellecTBa

OcobeHHOCTH TMOBEACHHUS MHUKpouyacTull. IIpuHIMIBI OnMcaHus MOBEJEHHUS MHUKPOUYACTHII,
BOJIHOBas (DYHKIIMsI, COOTHOIIEHHE HeompeneneHHocTeil, BomHa ne bpoitna. Iloctynarer Bopa.
VpaBuenue lllpenunrepa (BpeMeHHOE U CTallMOHapHOE), (U3MYECKUH CMBICT BXOASIIUX B HETO
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpeaunrepa pans 4acTUIbl B OZHOMEPHOM
MIOTCHLMAJIbHOM SIIIMKE M YacTULBl Ha OKPYXHOCTH. YCIOBHS IOSBICHHUS KBAHTOBBIX SIBJICHUM.
BnusiHue maccbl M 00siacTu JIOKanM3alMM 4acTull. J[BymepHas MOTeHUUalbHAas $Ma, BBIPOXKICHUE
KBAHTOBBIX COCTOSIHUI M CHATHE BbIpOKIEeHUA. [loTeHIIManbHas sMa KOHEYHOM I1yOUHBI U BIUSTHUE €€
rIyOMHBl M IIUPUHBI HA YPOBHH SHEPrHUM 4YacTUIBL. BO3MOXHOCTH JIOKAIM3allMd YacTHUIBI B
npoctpancTBe. TyHHENbHBIN 3¢ ¢dekT. 3anonHeHue ypoBHed W npuHuun [laynum, mojgHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOH cHCTE€ME. YPOBHHU 3HEPIMHM B aTOME BOAOPOJA, MEPEXOJbI
MEXNy ypoBHSAMHU. VHIMBUIYaldbHOCTH CIIEKTPOB aTOMOB M 3MHMCCHOHHBIA CIIEKTPaJIbHBIA AHAJIM3.
Metannudeckass MOAEITb MOJIGKYJIBl U OOBSICHEHHE KOPPENSIUU IIBETHOCTH BemiecTBa U dddekra
COIPSDKCHMSI XMMUYECKHX CBSI3€H B MoJieKysax. HopMarnbHast U MHBEpCHAs 3aCEIEHHOCTh KBAHTOBBIX
coctosinuii. Ilornomenne, CIOHTaHHOE W BBIHYXJEHHOE n3nydeHus. Koaddumuents: DiHIITEHHA.
®opmyna Ilnanka. Ycunenue cBeta npy NpOXOKICHUHU Y€PE3 HHBEPCHO 3acelIeHHYI0 cpeny. [lonsaTue
0 Ja3epax.

dusnyeckas MIpUPOJa XUMUYECKON CBSI3U. DIEKTPOHHOE CTPOCHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rudpuansanusi, oOBSCHEHHE IPUYMH TOABJICHUS NPOCTPAHCTBEHHBIX (opMm Mosekyn. IlpuHuun
MaKCHUMaJIbHOT'O IepeKpbIBaHMsl. BHyTpeHHee BpallieHue B MOJIEKYJIaX U €ro pojib B OMOXMMUYECKUX
peakuusx. J[BuxeHue 4yacTUl] B MHOTOAaTOMHBIX MOJIEKYJIaX M BUIbl MOJIEKYJISIPHON CHEKTPOCKOIIMH.
CummeTpust MOJIEKYJI M NTOSIBJIIEHUE MTPaBHIl 0TOOPA.

@DOTOXMMHUYECKHE PEAKIMH W OCOOEHHOCTH TOTCHIUAIBHBIX IOBEPXHOCTEH OCHOBHBIX |
BO30Y)KJICHHBIX JIEKTPOHHBIX COCTOSIHUH B Mousiekynax. Pacman monekyin npu (poToBO30YXICHUSX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCHOpPT dHeprud npu (GoTocuHTe3e. 30HHAsT CTPYKTypa
NIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJHEHHBIE M HE3aIlOJIHEHHBIE 30HBI. YpoBeHb dDepmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHI U JUIEKTPUKUA. OCOOEHHOCTh IPOBOAUMOCTH B IOIYIPOBOJIHUKAX.

CucremaTnka 3J1€MEHTapHbIX YacTUL. 3aKOHBI B3aHUMOIPEBPAIICHUN YacTHL], SACPHBIE pEaKLuHy,
nedext maccbl. CTpoeHue siiep, AAEpHbIe CUIIbl, YCTOMYMBBIE U HEYCTOMYUBBIE S1pa, €CTECTBEHHAS U
UCKYCCTBEHHAs paZOaKTUBHOCTD. 3aKOHBI pasvoOaKTUBHOTO pacnaja. [TpuHIMIBI
paZvoaKkTUBALMOHHOIO aHanu3a. «MeueHble» atombl B Ouosiornu. IlyTu mcmnosnb3oBaHuUs siaepHOU
JHEPIrUH.

3aK0HOMEpPHOCTH Pa3BUTHS

[lonatue o0 »HBomtonMM B (GHU3MKE, OMOJOTMM M JAPYrHMX Haykax. I[IpOoTHBOMONIOXHOCTH
HaIPaBJIEHHOCTEN ATUX ABOJIIOLIMOHHBIX MpolieccoB. [IyTu npeoonenrs npoTuBOpeyusl.

Bpewms B knaccuueckom Mupe. Ponb nepuoanueckux U HEMEpUOAMYECKUX MTPUPOAHBIX MPOLIECCOB
B (OpMHUpPOBaHMM TOHATHUS BpeMeHH. VIHBapHMAHTHOCTb MPOCTEUIINX (U3UUYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE IIPOLIECCHI B CIOKHBIX CUCTEMAX U MOSBICHUE
cTpensl BpeMeHH. Ponb cioyuailHbIXx ¢akTopoB B (OpMHUpPOBaHMM CTpenbl BpeMeHH. Diykryanuwu,
MOSIBIEHHME CAMOOPTaHW3allMM B  OTKPBITHIX CHCTEMax U IepepacTaHue (QUIyKTyaluu B
Makpockonuueckuil agp¢ext. Pons 6udypxanuii. [loBegeHre SHTPONUN B OTKPBITHIX CUCTEMAX.

JlOnOJTHUTEIBbHOCTD, COOTBETCTBHE, NPOrH03. O0IHOCTL (yHAAMEHTAJIBHBIX BHIBOI0OB

puszukn

[IpyHIMN JOMOJHUTENBHOCTH M €ro BceoOuHocTh. lMcmonb3oBanue Mojeneil sBICHUN U
00BEKTOB B MpoOIlecce MO3HAHUS KaK CIEACTBHE MPHUHIMIIA JOMONHUTENbHOCTH. OOpaTHbIE 3a7ayu,
CyOBeKTUBHBIA (pakTop mpHu ux pemieHHH. OrpaHMYEHHOCTh NMPHUHIMIA JO0KA3aTeIbHOCTH B HAYKe.
[IpuHuMnI cooTBeTcTBUA, HabOO/aeMble U HEHaONIoJaeMble BEIWYUHBI B (Qu3uke. TpeOoBaHUs K
dopmupoBaHuio (pHU3MUECKUX Teopuid. PacmmpeHHOe NOHUMaHWE MpPHUHLUINA JEeTePMUHU3MA.
CnyyaitHoe ¥ 3aKOHOMEpPHOE B MPUPOJE U MpeAesbl TPUMEHUMOCTH HayyHOro mporHosa. Haydnbrit
IIPOTHO3 B Hayke 00 oOmiecTBe. Pusnka u kubepHeruka. Cresmue CUCTEMBI U yIIpaBlIeHHE.
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4.2. Conepxanue JeKI Ui

n/a

ConeprxaHue JEKIHH

Kom-Bo

JacoB

JlnHamuka maTepuaibHOM TOYKM U IMOCTYNATEIbHOTO ABWMKEHHS TBEPIOTO Tena.
[Ipunuun  otHocuTeNnbHOCTU. 3akoHbl HproTona. Buaslt cuin.  {unamuka
BpAIIATEJIbHOTO JIBMKEHUS. MOMEHT cuiibl. MOMEHT MHEPIIMHU. 3aKOHBI COXPAHECHUS
HMIyJIbCa U MOMEHTAa uMIyJbca. MHepUUanbHbIE U HEUHEPLUAIbHBIE CUCTEMBI
otcu€Ta. CHJIbl MHEPLUMH NPU PA3TUYHBIX BUIAX IBUKCHUS.

Onektpuueckuil 3apsa. BzaumogeicTBue 3apsaoB. DNEKTPOCTATUYECKOE IIOJIE.
Bektop wnHanpsxkénHoctu. Pacuér anekrpocratuueckux moJied. IloTenuman
NeKTpoCcTaTUYeCKoro  mojis. Pabora 1mo  mepeMelieHUI0  3apsioB B
ANEKTPOCTATUYECKOM TnoJe. [ToTenuuan u TpaJueHT  MOTEeHIHama.
DKBUIMOTEHIIUATBHBIE TOBEPXHOCTH.

BemectBo B a3nexrtpudeckoM 1mosie. IlossipHble M HENOJIIpHBIE MOJIEKYJIBI.
[onsapusanus JIADIIEKTPUKOB. Bexkrop CMEILICHUS. [IpoBoHMKHM B
IEKTPOCTATUYECKOM I0JIE. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPEI.

[TocTostHHBIN 351eKTpUuYecKkuil TOK. 3akoH Oma. DnekTpoaBxkymias cuia. [IpaBuna
Kupxropa w  pacu€rer onextpuyeckux neneil. Kmaccuueckas — teopust
ANEeKTponpoBoAHOCTH. BpiBonm 3akona Owma. Ilpuponma cBepXIpOBOAMMOCTH.
Hocurenu  Toxka B pa3iMyHBIX  IPOBOAHHMKAX.  OJIEMEHTbl  TEOPHH
anekTponpoBoaHocTH.  [lomynpoBoguuku.  IlomynmpoBOJHUKOBBIE — MPHOOPHIL.
OneMeHTHl (U3UYECKON dIIeKTpOHUKH. KOHTAaKTHBIE SIBJICHHS B MeETAIax W
MOJIYIIPOBOJIHUKAX. YCIHEXH COBPEMEHHOW MOJIYNPOBOAHUKOBOM KOMIBIOTEPHOU
TexHUKH. buotoku n OnonHdopmaTuka.

MarnutHoe none. B3anmojelcTBHE 3JIEKTPUYECKHUX TOKOB. PacdyéThl MarHUTHBIX
nosielt. 3akoH buo-CaBapa-Jlaruiaca. MarauTtHble cBoiicTBa BellecTBa. Jua-, napa-
u ¢eppomarnetuku. Jlomensl. Depputbl. DIEKTPOMArHUTHBIE CEMapaToOphl B
arpouH)XeHepuu. JlelcTBUE MArHUTHOTO MO Ha JJIEKTPUYECKUA TOK U
IBUOKYIIHecs 3apshkeHHble yacTuibl. Cuna Ammepa u cuna Jlopenma. Dddext
Xoma. DNeKTpOABUTATEIIN.

DOnekTpoMaruuTHass WMHAyKIuUsA. 3akoH Papanes u npaBwio Jlenuna. Mexanusm
Bo3HuKHOBeHHst JJIC wuHaykuuu. [enepatopel rapmonuueckorn JIJIC wu
TpancopmaTopsl. UTHAYKTHUBHOCTH MPOBOIHUKOB. DHEPTUSI MATHUTHOTO TIOJISL.

OnexkrpomarauTHoe mosie. O6006menue 3akona dapanesi. 3akoH MOJHOTO TOoKa. TOK
CMEIEHUs. OJEKTPOMAarHUTHbIE BOJHBIL. YpaBHeHMs MakcBemna. Cucrema
ypaBHeHUI MakcBenna B qud¢depeHunanbHol 1 UHTerpaigbHoi (opmax. Bektop
VYmosa-TloitnTunra. [laBnenue cpera. I'apmonuueckuit ocuusuiatop. CBoOoHBIE
ANIEKTPOMAarHuTHhIE KojeOaHus. 3aTyxarollMe M BbIHYXKJCHHbIE KOJeOaHUs.
Pe3onanc.
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B3anmozeicTeue usitydeHus ¢ BeuiecTBoM. [lonspusanus cBera npu OTPaKEHUU U 2
npenomieHun. J[BoliHoe mydenpesniomyieHre. ONTHYECKHM AaKTHUBHBIE BEIECTBA.
Caxapumerpsl. ckyccTBeHHasi aHM30Tponusi U €€ ucnoiab3oBanue. HopmanbHas u
aHoMaJbHas aucrnepcus. TerioBoe u3inydeHue. AOCOMIOTHO YEPHOE TeNo. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupometpusi. Doroaddexr. BHemHu, BHYTpeHHUNH W BEHTHJIBHBIA (POTOd(hPEKT.
VYpaBuenue OiHmreiina. I[lpumenenue ¢dorosnementoB. Dpdexkr KommroHa.
JlromuHecrieHTHOe — u3ny4deHue.  buomtomunectenuus.  DoToOMOIOrHYECKHE
nporeccel.  Porocunrted.  TepmoamHamMumka W MexaHU3M  (OTOCHHTE3a.
buosHepreruxa.

du3nka MOJIEKYJI. JHEPreTUIeCKHe YpOBHU MOJeKyl. OOMEHHOE B3anMMOJICHCTBHE. 2
MonekynspHble  creKTpbl. [IpwHIMO ~ pabOThl  KBAHTOBBIX  I'€HEPATOPOB.
ONEeKTPOHHBIM NapaMarHUTHbIM pe3oHaHc. [lomuMepsl M JKUIKHE KpPUCTAJLIBL.
OcCHOBHBIE BHJIbl KOJUICKTHUBU3AIMKA MOJICKYJ. fIBJIEHHE paJlMOAKTUBHOCTU. Bubl
paMOAaKTUBHOTO pacmana. 3aKkOH pPaauoaKTUBHOro pacranga. CraOWibHBIE U
paaOaKTUBHBIE WM30TOMNbI. [IpUHIMIBI paguOaKTUBALIMOHHOTO aHaiau3a. SnaepHbie
peakuun. MexaHusm sSaepHbIX peakumil. llenmHas peakuust geneHus  Anep
«Meuenble» aToMbl B 6nosoruu. [lyTu ucnonb30BaHus sIepHON SHEPTHH.

10.

DneMeHTapHbIE YaCTHUIIBL. Knaccudukanus AIIEMEHTAPHBIX YACTHII. 2
B3auMomnpeBpaniaeMocTh JIEMEHTAPHBIX YacTUIl. METOAbl YCKOPEHHsI YacTHIl.
AnTtruactunel W aHTHBenlecTBO. CoBpeMeHHass (U3WKa W arpoOMH)KEHEpUs.
BemectBo u monme. OOBEKTHI W MPOLECCHL. DBOJIOLHMOHHBIE IPOIIECCHI
npeoOpa3oBaHusi MaTepuu. BelecTBeHHBIE, SJHEPTEeTHUECKUE, IICKTPOMArHUTHBIE U
nHpOpMalMOHHBIE  TpeoOpa3oBaHus OWO0OBEeKTOB. PasButHe arpodusukw,
OMOMeXaHUKH, OMOPHU3UKH, OMOPHEPTeTHKH, OMOMH(DOPMATHKH, OMOTEXHOJIOTHH U
arpoOuH)XCHEPHUH.

HUroro 20

4.3. Conepxanue 1a00paTOPHBIX 3aHATHI

Kom-Bo

HaumenoBanue 1abopaTopHbIX 3aHITHIA qacoB

I/ICCJ'IGI[OBaHI/IG OJICKTPOCTATUYCCKOI'O MOJIA

I/I3MepeHI/IC €MKOCTH KOHACHCATOpa

I/I?,yLIGHI/IC LOECIH ITOCTOSIHHOT'O TOKA

HSy‘leHI/IC LEIu NMEPEMCEHHOT0 TOKAa U ONIPCACIICHUEC MHAYKTUBHOCTH KaTyIIKH

N3yuenue 3akoHoB BHeNIHEro GhoTodddexra

NN N NN

Amnanus CIICKTpa U3JTYYCHU ra3opa3p;mH0171 JIaMIIbI

Hroro 12
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

Ne . Kon-Bo
HaumeHnoBaHue MpakTUYECKUX 3aHATUN
TII1 JacoB
1 JnHamuka 2
2 DJIeKTpOoCTaTHKA 4
3 I1oCTOSIHHBIN TOK, 3JIEKTPUUECKHUE HENU U MaTEPHUATIBL. 2
4 IlocTosiHHOE MarHUTHOE MOJIE 2
9) DNEKTPOMArHUTHBIE KOJICOAHUS U BOJIHEIL. 2
6 KBanroBas ontuka 2
7 DeMeHThl KBaHTOBOM MEXaHUKH M aTOMHOM (pr3HKH 2
Hroro 16
4.5. Buasbl u coiep:kaHue CaMOCTOSITEIbHOI padoThl 00y4YaroLUXCs
4.5.1. Bunsl caMOCTOSATENBHOM paboThl 00yJaIOMIMXCs
Bunbl camocTosATenbHONW pabOThI 00yYarOIMXCs KommuecTBo gacos
[TonroToBka K MPakTHYECKUM 3aHATUSIM 64
[ToaroToBka k 1a00paTOPHBIM 3aHATUSAM U K 3aIUTE 48
71a00paTOpHBIX PaboT
CaMocTosATeIbHOE U3YUYEHHE OT/IENbHBIX TEM U BOIIPOCOB 160
KouTtposnbHast pabora 22
Hroro 294
4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00Y4arOIUXCs
Ne Kon-Bo
HaunmenoBanue TeM 1 BOpOCOB
n/m 4acoB
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DOBOMIOLMST M COBPEMEHHBIE MOAETH (U3MYECKOM KapTHHBI  MHpA.
CoBpeMeHHass (¢u3WKa Kak KyJIbTypa HaOJIOJEHUN, MOACIUPOBAHUSA,
AKCIEPUMEHTAILHOTO MCCIIEJOBAHUS M KOJIMYECTBEHHOTO MPOTHO3UPOBAHUS
SBIeHUH  mpuponsl. Poap  pu3MkM B pa3sBUTUM  TEXHUKA W
arpoNpPOMBIIINIEHHOTO0 MpPOM3BojACTBa. KuHeMarnka MarepuaibHOM TOYKH.
KoopaunatHeiii MeTon omnucaHus ABUKeHUM. KuHeMaTtnueckoe ypaBHEHUE
JIBIDKEHUS U ONIpeieIisieMbIe IO HEMY KMHEMAaTHUYEeCKUE XapaKTEPUCTHKHU.

10

BekropHslii crioco0 onucanus ABMKEHUH. BekTopel nepemerenus, CKoOpocTH,
YCKOpEeHUS. YTIJIOBbIE XapaKTEPUCTUKH JIBUKEHUS 110 OKPYKHOCTH. DIIEMEHTBI
PENATUBUCTCKOM MEXaHUKH. ITocTynatsl CreLlManbHOM TEOpHUH
otHocuTenbHOCTU. [IpeoOpa3zoBanus Jlopenna. CliokeHHE CKOPOCTEH.
OTHOCHUTENBHOCTb JUIMHBI OTPE3KOB U JJIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

10

Kunemaruka. 3amaun OaUINCTHKM, HAaBEOEHUA HA I€]Ib, OINTHMM3ALUU
JIBUKEHUS, NX MIPUMEHEHHE B AarPOUHKECHEPUU.

Hunamuka. PeaktuBHOe ABmkeHue. [IBumxkenne HeOecHbIX Ten. [lonérel B
KOCMOC. Y CTOMYMBOCTb JIBMKEHUS. [ HPOCKOIIBI.

Pabora, mommHoCcTh M 3Heprus. Mexanudeckas paboTa M MOLTHOCTH MpPHU
IIOCTYIATEeIbHOM U BpallaTeabHOM JABWKEHMsX. KuHernueckas sHeprus u
TeopeMa 0 KuHeTudeckoi aHepruu. KoHcepBaTUBHbBIE CUIIBI U TOTEHLIMATIbHAS
sHeprus. IIpumepsl NOTEHUMANbHBIX NOJEH. 3aKOH COXPAaHEHUS JHEPruu B
MEXaHHKE.

12

3akoHbl coxpaHeHus. llepenaya MOIIHOCTH B MEXaHMYECKHUX CHCTEMax.
[TpoGema Ge3omopHoOTO ABMKCHHS. [IpobiieMa BEYHOTO ABUTATENS MEPBOTO

pona.

10

Mexannueckue kosieOanus. KuHemarnka TrapMOHHYECKUX KOJICOaHHIA.
Crnosxenue xonebaHuii. AKyCTHUECKHE PE30HATOPHI.

JluHamuka TapMoHHMYECKHMX KosieOanuil. JluddepeHnuansnoe ypaBHEHUE
KojeOaHuil. 3aTyxarouie | BBIHYXKICHHbIE KoieOaHus. MeXaHU4eCKHii
pe3oHaHc. MasTHUKH.

14

Mexannyeckue KojeOaHWs M BOJHBL. PacdyéT KOHKPETHBIX COCTOSSHHH |
ornpeJieJIeHue COOCTBEHHBIX YaCTOT KOJIe0aTEeIbHBIX CUCTEM

Mexannueckue BosiHbl. BonHoBoe ypaBHenue. Bunbl BoiaH. UHTEpdepenmus,
audpakius 1 aucnepcus BojaH. BonHel n nHopmarus.

10

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKON Teopun. VmeanbHblif ras.
OcHoBHoe ypaBHeHue MKT u ypaBHEeHHE COCTOSIHUS UACAIIBHOTO ra3a.

12

11

DOneMeHThl MOJIEKYISIpHOM U cratuctudeckod ¢usuku. OcoOeHHOCTH
KHUAKOTo cocTosiHMS. 1I0BEpXHOCTHOE HATSKEHUE, CMAUYMBAaHUE, KAIMJUISIPHI.
[TouBeHHas BiIara u MOJWB PACTECHUM.

10

12

ArperatHble cocTosiHMSI U (pa3oBble nepexoibl. PeanbHble ra3pl. CxKuxeHHE
ra3oB. OCoOEHHOCTH XUAKOTO cocTosiHUs. CTpoeHue KpuctamioB. JlehekTs
KPHUCTAJUIMYECKOTO CTpoeHus. [IpOYHOCTh U TNIACTUYHOCTD.

12

13

Asnenus nepenoca. Juddys3us, TEmIONpoBOIHOCT, U BHYTPEHHEE TPEHHE.
MonexynsapHO-KHHETUYECKAsl TEOPUS SIBJIEHUN MepeHoca.

10

14

OCHOBBI TEpPMOJMHAMHUKU. BHYTpeHHsAs »JHEprus ¢ TEpBOE HAYallo
TepMoarHaAMUKH. PaboTa u TEmmo€MKOCTh Ta3a MpU Pa3IUYHBIX MPOIEccax.
Bropoii 3akoH TepmMoaAMHAMUKHU. TemnnoBblE IBUTATENM U XOJIOAUJIbHBIE
MammHbl. KITJ[ TemioBbIX OBHUraresne M CTaTUCTHYECKHM CMBICT BTOPOTO
3akoHa TepmoauHaMuku. [londarue sHTponuu. [loHsTHE O TepMOAMHAMHKE
HEOOPATUMBIX MPOIECCOB U OTKPHITHIX CHCTEM.

16

15

ONEMEHTBI TCPMOANHAMUKU. TennoBas OHCPICTHUKA H e€ SKOJIOTMYECKHI

10

14




ACIICKT. TGHJIOI/I?;OJIHLII/IH, METOABI DKOHOMMH TECILJIA.

16

OnekTpoctatuka.  CTaTHYECKOE  AJIEKTPUYECTBO.  DJEKTPU3ALMS  TEll.
I[BI/I)KCHI/IC 3apsKCHHBIX YaCTUIl B 3JICKTPUYCCKUX IMOJIAX. Amnanorun MCKOAY
ANEKTPOCTATUYECKUM U TPABUTALIMOHHBIM TOJISIMU.

10

17

IToCTOSIHHBIN TOK, IEKTPUUYECKUE LIENU U MaTepuaibl. DJIEKTPUUECKUI TOK B
AKHUJIKOCTSIX U razax. KopoHHslil pazpsia. O1eKTpouiabTphl.

12

18

IlocTtostnHOE MarauTHOe T110JIe. llocTOsAHHBIE MarHuTbl. MarduTHOE II0JIE
3eminu. JIBMKEHHME 3apsyKEHHBIX YAacTHUI[ B MAarHUTHBIX MoJjiax. Macc-
CIIEKTPOMETPHUSL.

10

19

DneKTpOMarHuTHeIE KosiebaHust U BoJIHBL. M300perenue paauo. Ilepenaua
curHasioB. PannocBs3p u panuonokanus. MUKpOBOJIHOBAsI TEXHUKA.

10

20

[Tepemennsbiii anexkTpuueckuii Tok. Llenu nepemenHoro toka. 3akoH Oma jist
LEeNned IepeMeHHOro Toka. IlosHoe CONpOTHBICHHE INEPEMEHHOMY TOKY.
BekTopnas nuarpamma. Pe3onanc B 1ensix nepeMeHHOro TokKa.

14

21

I'enepanus, nepenaua W NpUEM  BJIEKTPOMArHUTHBIX BOJH. OTKpPBITHIM
KojeOaTenbHbIl  KOHTYp. IlpuHunmm  paboThl  paguonepenaTiuka U
paguonpuéMHUKa. Moaysauus U IETEKTUPOBAHKUE 3JIEKTPOMAarHUTHBIX BOJIH.
Pannonokanus u tenesuaenue. lllkana 31eKTpoOMarHuTHEIX BOJIH. Pa3nuunble
JIMara3oHbl 4YacTOT AJIEKTPOMATrHUTHBIX BOJIH, MX XapaKTepHbIE OCOOCHHOCTH
U TEXHUYECKHUE CpEeACTBa HUX MoaydeHus. lVcrnonb3oBaHHEe BUIUMBIX
yIbTpaUONETOBBIX ¥ APYrUX U3JIYYeHHH B  PACTEHHEBOACTBE H
YKUBOTHOBOJICTBE.

12

22

I'eomerpuueckas U BOIHOBas ontuka. OnTuueckue n3o0pakeHus. MexaHusm
3penust, neekTol 3perus. OnTuyecKue sBJIeHUs B aTMocdepe.

12

23

DOnemeHThl BoaHOBOW onTuku. [Ipuniun [toiirenca. MHtepdepenuus creta.
KorepeHTHOCTP M ONTHYECKUM XOJ JIyded. YCJIOBUS MakCHMyMa U
MuHuMyMma. MHTepdepomeTprl. Dnementsl ronorpaduu. Judpakius ceera.
[Mpuanun [rolirenca-®Openens. Judpaknuonnas pemérka. Crekrporpadusi.
Jndpakims peHTTeHOBCKUX JIyYeH.

14

24

KBanroBass ontuka. JlromuHecueHus. BriHy)IeHHOE H3JIy4EHUE U
ONTUYECKHUE KBaHTOBbIe TeHepatopbl. @otonbl. OmbiT béte, addekr
Komrrrona.

10

25

OneMEeHTBl KBaHTOBOM MeXaHUKU. KopmycKynspHO-BOJHOBOW Jyallu3M.
Hudpakius snekTpoHoB. COOTHOILLIEHUS HEONpeAeeHHOCTEH. YpaBHEHHE
HlpenuHrepa. AToM BOIOpOJa. OHEPreTUYECKHME YPOBHH BOAOPOAA.
ITocTtynatel bopa.

12

26

DneMeHThl KBaHTOBOM MeXaHMKU M aToMHOW ¢u3uku. [locTaHoBKka 3amad o
IBUKEHMM MuKpouacTtull. OmnepaTopsl (u3nyecKux BenuuuH. KBaHTOBBIE
COCTOSIHMSL.

10

27

ATOMHOE AP0 M BJIEMEHTapHble 4YacTHlbl. MOHM3Mpyromme H3JIy4eHUs W
OLICHKa MX JEHUCTBHS Ha Marepuanbl M JKUBbIE OpraHu3Mbl. MeTomabl
M3MEPEHUS] MHTEHCHUBHOCTH WOHU3HMPYIOUIUMX HW3JIy4eHUH. EcTecTBeHHBIN
pajuanoHHbIN (QOH.

14

28

CoBpemenHas (usndeckas kapTuHa Mupa. Poib GU3MKK B pa3BUTUN TEXHUKH
Y arpoNpOMBIIIIEHHOTO POU3BOJICTBA.

Hroro

294
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5. YueOHO-MeTOAHYECKOE o0ecedeHrne CaMOCTOATEeIbHOI PadoThl 00y4a0IIMXCS
Mo JUCHUIINHE

Y4ebHO-MeTonndeckue pa3padboTku umetorcst B Hayunoit 6ubnmoreke ®I'BOY BO HOxHo-
Vpansckuii [AY:

1. OcHOBBI BHOpAIMOHHON MEXaHWKH [DIEKTPOHHBIM pecypc| : ydebd. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4deHHs HaIpaBJICHUS MOATOTOBKHU
23.03.03 Dkcmryaraiys TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIINH M KOMITIEKCOB / FOxHO-Y panbckuii
I'AY, Uucturyr Arpounkenepun ; cocT.. E. M. bacapeirmna [u np.] .— Yensbunck: HOxHO-
VYpanbckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOIMYECKUE YKa3aHUs U
3amaHusl no ¢u3MKe Juid OakalaBpoB M CTYIEHTOB HMHXKEHEPHBIX creunuanbHocTed / cocT.: E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpounxenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2015 — 41 c. — Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTu WutepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢usuka [DIeKTpoHHBI pecypce]| : Meroa. ykazanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypanbckuit 'AY, Uuctutyr arpouskenepun .— Yensounck: KOxHo-
VYpanbckuii Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym u3 ceTH WurepHer

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

6. ®oH/1 O1LIEHOYHBIX CPEICTB JJIsl MPOBeIeHUs
NPOMEKYTOUYHOM aTTeCTAUMU 00y4AIOIIUXCS MO TUCIUIITTHHE

Jlis1 ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOywaromuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHI OLIEHOYHBIX CPEACTB U TEKYIIEr0 KOHTPOJIS YCIEBAEMOCTH W TPOBEIEHUS
IIPOMEKYTOUHOM aTTecTaluu oOyyaromuxcss 1o JgucuuivinHe. @OHJ  OLEHOYHBIX CPENICTB
npencrasieH B [Ipunoxennun Nel.

7. OCHOBHAsI M JONOJTHUTEIbHASA y4eOHas TUTEPaTypPa, HE0OX0AUMAs 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENNbHAS yueOHas uTeparypa umeercs B Hayunoit  Oubnuoreke 51
3JIEKTpOHHOI MH(pOpMalmoHHO-00pa3oBarenbHoii cpere PI'BOY BO IOxHo-Ypansckuii 'AY.

OcHoBHast JInTepaTypa

I'paboBckuii P.M. Kypc dusukn [DunekrporHslii pecypce]: yued. mocooue / P.M. I'paOoBckuid -
1.1. MockBa: Jlagp, 2012 - 608 c¢. - MHocryn K 1mojdHoMY Tekcry ¢ canrta DBC Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

I/IBaHOB . B. C6ODHI/IK 3aJ1a4 110 KYPCY OCHOBBI d)I/ISI/II(I/I n 6H0(bH3HKH [9J’IeKTDOHHLIfI pecvpc]:
1.2./ VBanos M. B. - Mocksa: Jlane, 2012 - Hocrtyn K moidHoMy tekcty ¢ canrta DB5C Jlads:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

JlusennieB H.M. Kvypc dusuxu [Daexrpounsiii pecypel: yueouuk / H.M. JIuBenues - Mocksa:
1.3. JJaup, 2012 - 672 «c¢. - Jlocryili K nDojlHOMY Tekcry c¢ canra OBC  Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Mexauuka. MonekvisgapHas GU3HUKa U TEPMOJIUHAMAKA [ DIEeKTPOHHBIA pecypc]: 1abopaTopHBIA
" IpakTUKYM 110 (U3MKE JUIS CTYJAEHTOB OYHOW M 3a04HOM (opM 00YYEHMs 110 HAIPaBJICHUIO

16


http://192.168.0.1:8080/localdocs/fisika/11.pdf
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1.5.

1.7.

1.1.

1.2.

1.3.

14

1.5.

1.6.

1.7.

1.8.

1.9.

140400 - "DaexrposHepreruka u snekrpoTexHuka" / UI'AA; coct.: E. M. bacapeiruna [u ap.] -
Yemgouuck:  UYTAA, 2012 - 140 c¢. - Jloctyn W3 JOKAaJbHOW  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocrym u3 CETH HuTepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

Casenbes U. B. Kypc ob6men ¢dusukn: yued. mocodbue: B 3 1. / M. B. CasenbeB - CII6.: Jlans,
2007 - T. 1: Mexanuka. MosiekyisapHas dusuka [DuekrposHsiil pecype] - 432 c. - JlocTyil K
nosiHoMYy Tekety ¢ caiita DBC Jlane: http://e.lanbook.com/books/element.php?pll id=71760.

CasenneB WM. B. Kypc ob6miei ¢pusuku: yaeOHoe mocodue i CTyAeHTOB By30B: [B 3 1.] / 1. B.
CasenbeB - CII6.: Jlanmp, 2008 T. 2: DuekTpuuecTBO M MarHeTusM. Bosnbl. OnTuka
[DnexTpoHHBIE pecypc] - 496 c. - Jloctym K TojJHOMY TekcTy ¢ canrta OBC JlaHb:
http://e.lanbook.com/books/element.php?pll id=71761.

Casenpes 1. B. COOpHHK BOIIPOCOB M 3aj1ay 110 obureil dusuke [ DIeKTpoHHBINA pecypc]: yueo.
nocobue / U. B. CasenbeB - Mocksa: Jlaup", 2016 - 288 ¢. - JIocTyII K ITIOJHOMY TEKCTY C caiita
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonosiHUTEILHAS JTUTEpPATypa

Boabkenmretin B. C. Coopuuk 3amaa4d mo obiemy kypey dusuku [Tekcer] - C.-Ilerepbypr:
Kunxusiii mup, 2003 - 328c.

Boabkenmreiig B. C. CoopHUK 3a1a4 110 001eMy kypey dusuku [Teker]: Yueb.mocobue Juist
BTy30B / ITox pen.M.B.Casenpesa - M.: Hayka, 1990 - 397c.

I'pa6osckuii P.U. Kypc dusuku [DunexrpoHuslil pecypce]: yueb. nocodue / P.J. I'paboBckuii -
Mocksa: Jlagp, 2012 - 608 c. - JlocTyn K nojtHoMy Tekcety ¢ carita DbC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

3ucman I'. A. Kypc o0meit dusuku [Dnexrporusiii pecypel: B 3-x 1./ I'. A. 3ucman, O. M.
Tonec - CII6.: Jlagp, 2007- T. 1: Mexanuka, MoJeKyJsipHas Gpu3uka, KoJaecOaHus U BOJIHBI

" [DnexrponusIii pecype] - 352 c¢. - JlocTyn K moHoMy Tekcery ¢ carta DbC Jlaus:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=508.

WBanos U. B. OcHoBbI husuku u ouodusuku [Dnekrpoussiii pecypcel: / Usanos U. B. -
Mocksa: Jlagp, 2012 - JlocTtyn K nojtHOMY TekceTy ¢ carita DbC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun no obmei dusuke [Daexrporuslil pecype]: / U. E. Uponos - Mocksa:
Jlaus", 2016 - 416 c. - locTtyn k mogHoMy TekcTy ¢ caiita DBC Jlaub:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamamaukos H. 1. [IpakTHKyM 110 pEIIEHNIO 3a1a4 110 00meMy kypey dusuku. Konedanus u

BoiaHEL. Onruka [Daexkrporuslil pecype]: / Kamamaukos H.I1.. Koxesaukos H.M.. Koteipio

T.B., Crimpun I'.T". - Mocksa: Jlags", 2013 - loctyn K nmostHoMy TekcTy ¢ carita DbC Jlaub:

http://e.lanbook.com/books/element.php?pll id=388309.

Kamgamnukos H. I1. I[IpakTHKYM IO pEIEHNIO 3aa4 10 001IeMy Kypcy u3uku. OCHOBBI
KkBaHTOBOM (huszuku. CTpoenne BelecTsa. AToMHas U siaepHas dhu3uka [ DIeKTpOHHBIA pecypc]:
[ Kanamunkos H.I1., KoxxeBunkos H.M., Koteipno T.B., Coupun I'.I'. - Mocksa: Jlans", 2014 -
JocTyn K monHOMY TeKCTy ¢ caita DbC JlaHb:

http://e.lanbook.com/books/element.php?pll 1d=49468.

Kanammankos H.I1. ®usuka. MaTEpHET - TecTUpoOBaHue 0a30BbIX 3HAHUM [ DIIEKTPOHHBII
pecypc]: / H.I1. Kamamuukos, H.M. KoxxeBunkos - Mocksa: Jlanb, 2009 - 150 c. - JlocTyn K
moJTHOMY TeKCTy ¢ caiita DbC JlaHb:

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

1.10. Cagenbes U. B. Kypc o0uient duszuku [Tekcer]: Yueb.nmocodbue mwis Bry30B. T.2.
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DnexkTpruyectBo U MarHetusM.Boauel.OnTrka - 496¢. - M.: Hayka, 1982

CoOopHuuk 3a1a4 no dhusuke [Daexkrporusiii pecype]: / P. 11. bessepxustsa, H. H. 'opoxoBckuii,
P. 1. I'paboscknii; [lox pen. P. W. I'paboBckoro - Mocksa: Jlans, 2012 - 128 ¢. - JlocTyIl K

" moaHoMmy TekcTy ¢ caiita OBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

Ilepuoanueckue U3TaHUA:

«[IpubGopsl W TEXHUKA OHKCIEpUMEHTa», «JlocTrkeHnss Hayku ©u TeXxHUKH B AlIK»,
«MexaHuzasi M OJCKTpUUKAIMS  CEIbCKOTO  XO3SIHCTBa, «CuOupckuii  BECTHUK
CEJIbCKOXO3SIMCTBEHHOM Haykn», «CelbCKOXO3SIMICTBEHHBIE MAIIMHBI M TEXHOJIOrumW», «Poccuiickas
CEJIbCKOXO35IMCTBEHHAs HayKa», «CBETOTEXHUKA», « DHEPTrOHAAZ0PY.

1.11

8. Pecypchl nHpOpMALIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTEepHET», HE0OX0AUMbIe
JJIS1 OCBOCHHUS AMCHHUILIHHDBI

1. Equnoe okHO mocTyma K ydeOHO-MeToArndecKuM pa3padboTkam https://roypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcurerckas ouodamorexka ONLINE http://biblioclub.ru

9. MeToauyeckue yKazaHus 1Jisl 00y4al0UXCsl 10 OCBOEHUIO M CHHIIHHbI

VY4eOHo-MeTonnuecKue pa3padboTku umerorcst B Hayunoit  Oubnnorexe 51 3JIEKTPOHHOU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FOxHO-Ypansckuii [AY:
1. OcHOBBI BHOpAIMOHHON MEXaHWKH [DJEKTPOHHBIM pecypc| : ydebd. mocobue s

CaMOCTOSITENIbHOW pabOThl CTYJEHTOB OYHOM M 3a04HOM (hopM 0OyueHHs! HANpaBICHUs MOATOTOBKU
23.03.03 Dkcruryaraiys TPaHCIIOPTHO-TEXHOJIOTUICCKUX MAIIMH M KOMITICKCOB / FOxHO-Y panbckuii
I'AY, HUuctutryr Arpoumkenepuu ; coct.. E. M. Bbacapwiruna [u ap.] .— Yensbunck: HOxHo-
VYpanbckuit Ay, 2016 — 58 C. — Hoctyn u3 JIOKaJIbHOM CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BonHOBas 1 KBaHTOBAas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METOANYECKUE yKa3aHUs U 3aaHUS
1o usuke U1t 6aKkanaBpoB U CTYJEHTOB MHXKEHEPHBIX crieruanbHocTel / coct.: E. M. bacapeiruna [u
ap.] ; FOxuno-Ypansckuii I'AY, UnctutyT arpounnxenepun .— Yensounck: Oxno-Ypansckuit 'AY,
2015 .— 41 c¢. — Jocryn u3 nokanmsHON cetn http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetu Murtepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. 3. MonekynspHas (usuka [DNeKTpoHHBIH pecypc] : Mmeroa. ykazaHus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UuctutyTt arpounkenepun .— Yensounck: HOxHo-
VYpanbckui I'Ay, 2017 — 20 C.— Hocryn u3 JIOKaJIbHON ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrtym u3 cetu WurepHer

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
10. I/IH(l)OpMaIIHOHHI)Ie TEXHOJOIMH, HCITOJIb3YEMBIC IIPH OCYHICCTBJICHUH
06pa30BaTeJILHOF0 nmpounecca 1mo TMCuMIlinHe, BKJII4Yas nNepeucHb NporpammMHOro odecrneuyeHH
u I/IH(])OpMaIIHOHHLIX CIIPpaBOYHLIX CUCTEM

B HayuHoii OubnuoTeke ¢ TepMUHAIBHBIX CTAHIMM MTPEIOCTaBISIETCS JOCTYI K 0a3aM JaHHbBIX:
- Koncynpsrantllntoc (cnpaBouHble IpaBOBbIE CUCTEMBI);

- Texaskcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCToB);

- «Cenbx03TeXHMKa» (aBTOMAaTU3UPOBAHHAsI CIIPAaBOYHAs CCTEMA).

11. MaTtepuajibHO-TeXHUYecKas 6a3a, HeoOXoAUMAs /ISl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NPoIecca Mo JUCHMILIHHE
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IlepedyeHb yueOHBIX J1a00OpaTOPUil, AyIUTOPUI, KOMIIBIOTEPHBIX KJIACCOB

1. Yuebnas nabopatopus 2053, ocHamieHHass 0OOpyJAOBaHUEM ISl BBIMOJHEHUS padOT IO
pazaeny «MexaHuKay.
2. Yuebnas naGopatopus 2093, ocHameHHass o00OpyqOBaHWEM IS BBITIOJIHEHHS palbOT IO
paznenaM «Onrtukay, «JIEKTPOMarHeTU3M.

3.

Aynutopus 3103, ocHamieHHas

BUJICOTIPOEKTOP).

MyanHMeﬂHﬁHBIM KOMIIJICKCOM (KOMHBIOTep,

IlepeyeHb OCHOBHOIO y4e0HO-J1a00PATOPHOT0 000PY10BAHUS

O 00 1N DN K~ W~

W L LW W W W WUWWINNNINNNDNNDNDNDNDE /=== =R ==
OO0 NN NP WL OOVWHOIANOTPR, WD, OOOINWNDEA WD —O

. Du3nyuecKnii MasiTHUK.

. MareMaTtnueckuii MasiTHUK.

. Mastauk O6epOexa.

. [Ipubop ATByna.

. [lpyXuHHBIE MasSTHUKU.

. KpyTunbHble MasiTHUKH.

. Maarauk Makcseia.

. Bonganou manomerp.

. Hacoc.

. Beatunsarop.

. Becn1 B1I-4.

. Becst BJIKT-M.

. TepmomeTpsl.

. [llcuxpomeTpsl.

. CTeKJIIHHbIE LIMJTUHAPBI.

. bropetku.

. Habop Ten o6Texaemoii popmer.
. HaGop pa3zHoBecos.

. Mara3ussl CONPOTUBIICHUN.
. YCcTaHOBKa JUJIs U3y4EHUS DJIEKTPOIIN3a.
. Peocrartsl.

. AMIIepMeTpsl.

. BompT™MeTpBI.

. Konnencaropsl.

. ComnpoTuBneHwus.

. AKKyMYJISITOPBI.

. Conenounppl.

. CepneuHuKH.

. TaHreHC-TaIbBAHOMETPHI.

. 'anbBaHOMETPBI

. HaGop uryHToB.

. Habop 106aBOYHBIX CONPOTHBICHHHA.
. DnexktpodopHas MaluHa.

. DIIEKTPOMETPBI.

. [locTosiHHbIE MarHUTBHI.

. MarHuTHbIE CTPEIIKHU.

. DJIEKTPOMAarHur.

. [Monmxaromuit Tpanchopmarop.
. Moct YurcroHa.
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40. cTOYHMKH TOCTOSITHHOTO TOKA.

41. Pe3ucropsl.

42. IIpoexkunoHHbIH (HOHAP.

43. BepTukanbHas 1IKajaa co UIENbIO.

44. Habop nudpaKImOHHBIX PEIIETOK.

45. Crnekrporpad.

46. IIppueMHUK U3Ty4EHHUS.

47. OnTH4eCcKUil MUPOMETP.

48. ®orornement CBII-4.

49. Habop cBeTopUIBTPOB.

50. JIun3el.

51. Dkpan.

52. ®oTomeTp.

53. MlcTOYHUK MOHOXPOMAaTHYECKOI'O CBETA.

54. HaGop MCTOYHHUKOB ONTHYECKOTO M3ITyUCHUSI.

55. IllTaHreHUUPKYJIH.

56. CexyHIOMEpHI.

57. YBY-anmapar.

58. YcraHOBKHU yabTpadrOIETOBOrO OOITYUECHHUS.

59. YcTaHOBKa 1O 3JIEKTPOHHO-HOHHON 00paboTKe CeMsH.

60. JIroctpa YnskeBCcKoro.

61. Bnaromepsil.

62. MUKPOCKOIIBI.

63. KoMmiekThl 1akaToB 110 OCHOBHBIM pa3ziesiaM (PU3HKH.

64. KoMmmiekT CTeHJOB MO TMAaTeHTHBIM pa3padoTKaM, CBSI3aHHBIM C HCIOJIB30BaHUEM
¢busnvecknx (pakTopoB B arpONPOMBIIUIICHHOM IPOU3BOJICTBE.

12. UnHoBanuoHHbIe GOopMBbI 00pa30BATEIbHBIX TEXHOJIOTHH

Bun 3anatusa
Jlexun JI3 113
®opmbl paboThI
AHann3 KOHKPETHBIX CUTYyallui + - +
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IIPH/IO/KEHHE Nel

POHJ OHEHOYHBIX CPEJACTB

JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEJCHUS MPOMEKYTOYHON aTTecTalluu
obyuatomuxcs o auctuiuinae b1.65.18 ®u3uka

Hanpasnenue noarorosku 35.03.06 ArponnikeHepusi

[Tpoduns DiieKTpo0GOpyT0BaHNE U ITEKTPOTEXHOJIOTHH

YpoBeHb BHICIIET0 00pa30BaHus — OakajJaBpUaT (aKaJeMHYeCcKuii)
KBanudukamnus — 6akajgaBp

dopma 00ydeHUs — 3a04UHAS
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COJEPXAHME

Kommerennnu ¢ ykazanuem stana ux GpopmupoBanus B nporecce ocsoeHus OITOIT
[Toka3zarenu, KpUTEPHH U IIKAJTa OLIEHUBAHUS CHOPMUPOBAHHOCTH KOMIIETEHIIHA

TunoBbele KOHTPOJBHBIC 33JaHUS U (WIM) MHBIE MaTepuajbl, HEOOXOIUMBIE ISl OLEHKU
3HaHWM, YMEHMH, HaBBIKOB U (WJIM) ONbITA AEATEIbHOCTH, XapaKTEPU3YIOIIUX ATar(bl)

dbopmupoBaHus KoMIeTeHIui B miporecce ocBoeHus OITOIT

Meroauueckue MaTepualibl, ONPEACIAIONINE MPOLEAYpPbl OLICHUBAaHUS 3HAHUM, YMEHHH,

HaBBIKOB M (WJIM) OIBITA JEATEILHOCTH, XapaKTEPU3YIOMIUX 3Tari(bl)

KOMIIETEHIINH

4.1.
4.1.1. VYcTHbI OTBET HA TPAKTUYECKOM 3aHITHHI
4.1.2.  Otuer no n1aboparopHoii padbote
4.2.

aTTeCcTaluu

42.1. 3auer

4.2.2. Dx3aMmeH

dbopMHUpOBaHHS

OLIGHO‘-IHBIC cpeacTBa ajid MpOBCACHHA TCKYIICT'O KOHTPOJIA YCIICBACMOCTHU

[Ipouenypsl 1 OLIEHOYHBIE CPEACTBA JIJISl IPOBEICHUS IPOMEKYTOUHOU
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1. Komnerenuuu ¢ ykazanuem 3rana ux ¢popmuponanus B npouecce ocsoenusi OINOII

Kommnerennun no qaHHOM nucnuriuinae GopMUpyroTcs Ha 0a30BOM dTarie.

KonTtponupyembie KonTponnpyemble pe3ynbTaTbl 00y4eHHsl 10 AUCHUTIIMHE
pe3yIbTaThl 3HAHUS YMCHHUS HaBBIKU
ocBoenus OITOIT
(KoMIIeTEeHIIUN )
OIIK-2 O6yuatommiicst noypkeH | OOyvaronuiics noikeH | OOyJaroniuiicss A0KeH
CIOCOOHOCTH K 3HATH: OCHOBHBIC | YMETh:  HCIOJB30BaTh | BIAJICTh: HABBIKAMU
HCIOJIb30BAHUIO ¢usznueckue  3aKOHBI, | OCHOBHbIE (PM3WYECKHUE | ONMUCAHUS  OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBICHUS W IPOLIECCHI, | 3aKOHBI B | pu3MUecKnX 3aKOHOB,
€CTECTBEHHOHAYYHBIX | HA KOTOPBIX OCHOBaHBI | MPOQecCHOHAIBHOMN SIBJIGHUH U TIPOIIECCOB,
JTUCITUTLTAH B NPUHIMIBL  JICUCTBUSA | IEATEIBHOCTH - | HA KOTOPBIX OCHOBAHBI
npodeCCHOHAIBHON | 0OBEKTOB (b1.b.18-VY.1) NPUHIUIIEI  JIEHCTBHS
JESITEIIbHOCTH; npodeccnoHaTbHOMI 00BEKTOB
JeSITeIbHOCTH — npodeccuoHaIbHOM
(b1.b.18-3.1) NEeITEIbHOCTU -
(b1.b.18-H.1)

OIIK-4 O6yuatomuiicst noymkeH | OOyvarouiics goixeH | OOydaronuiicss AOMKeH
CHOCOOHOCTH pemiaTh | 3HATh: YMETb:  HCIOJb30BaTh | BIAJIETh: HaBbIKAMU
WH)XCHEPHBIC 33]Ia4l | OCHOBHBIC 3aKOHBI | OCHOBHEIC 3aKOHBI | PEIICHUS HHXKEHEPHBIX

C HCMOJBb30BAaHUEM | MEXAHUKH, MEXaHHKH, 3a1a4y c
OCHOBHBIX 3aKOHOB | JICKTPOTCXHUKH, AIIEKTPOTEXHUKH, UCTIOJIb30BaHUEM
MEXaHHKH, TUIPaBIIHKH, THJIPABIIHUKH, OCHOBHBIX 3aKOHOB
AIIEKTPOTEXHUKH, TEPMOIUHAMUKHA U | TEPMOJUHAMUKHU U | MEXaHHKH,
TUIPABIIHKH, TeIIoOMaccooOMeHa, TEIIOMaccOOOMeHa ISl | SIEKTPOTEXHUKH,
TEPMOJUHAMHUKU U | HEOOXOIUMBIC JUTSI | peIICHHSI WHXKEHEPHBIX | THIPABIIHKH,
TEIUIOMAacCOOOMEHa | pelleHus WHKeHepHbIX | 3amad - (b.1.5.18-Y.2) | repmoauHamuku u
3amay - (b1.5.18-3.2) TerjioMaccooomMena -
(b1.5.18-H.2)

2. HOKaSaTeJII/I, KPUTECPHUHU U HIKAJIA OHCHUBAHUA C(l)Ole/IpOBaHHOCTI/I KOMIIeTeHIuii

ITokazarenu Kputepuu u mkana oreHuBaHus pe3yJbTaTOB 00YUYEHUS TT0 TUCIUILINHE
OLICHUBaHUA
(3VH) Henocrarounsrit JlocTatouHsIi Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBEHb YPOBEHb
b1.b.18-3.1 OO0yyaromuiics He OO6yyarommiics cnabo OO6yuatoniuiics ¢ OOGyuaroutuiics ¢
3HACT OCHOBHEIC 3HACT OCHOBHBIC HE3HAYUTCIIbHBIMU Tpe6yeM0ﬁ CTCIICHBIO
(1)I/I3I/I‘ICCKI/IC 3aKOHBI, q)HSI/I‘-IeCKI/Ie 3aKOHBI, OIINOKaMH U IIOJIHOTHI U TOYHOCTHU
SIBJICHUSI U TIPOIIECCHI, | SIBICHUS U MPOLECCHI, OT/AEIbHBIMH 3HAET OCHOBHBIC
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHBI npobenaMu 3HaeT bu3nUYecKne 3aKOHBI,
OCHOBAHBI TPHUHIIUIIBI MPUHIIUTIBI ISHCTBUS OCHOBHbIE (PU3HUECKHEe SIBIICHUS U TIPOLIECCHI,
JICUCTBHSI OOBEKTOB 00BEKTOB 3aKOHBI, SIBICHUS U Ha KOTOPBIX OCHOBAHEI
npodeccroHabHO#M podecCHOHANTLHON MPOIIECCHI, HA KOTOPBIX MIPUHIIUATIBI ISHCTBHS
ACATCIIBHOCTHU ACATCIIBHOCTHU — OCHOBAHbI TPUHIMNIIBI 00BEKTOB
JeHcTBUS 00BEKTOB npodeccrnoHaTbHON
npodeccuoHaTLHOI JIESITEIbHOCTH
JIeSTeIbHOCTH
b1.5.18-VY.1 OO0yyarommiicst He OO6yyarommiics cnabo OO0yuarontuiicst ymeeT OO0yuaroutuiicst ymeeT
YMEET MCII0JIb30BaTh yMeeT UCIIOJIb30BaTh HCIIOJIb30BaTh UCIIOJIb30BaTh

OCHOBHBIE
(u3MyecKue 3aKOHbI B
npodeccroHaILHOM

OCHOBHEBIE (pr3HUIeCKue
3aKOHBI B
1podecCHOHAILHOMN

OCHOBHBIE (pH3MUECKUE
3aKOHBI B
1podecCHOHAIBLHOMN

OCHOBHBIE (PH3HUYECKHUE
3aKOHBI B
podecCHOHAIBEHON
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JesTeIbHOCTH JeATEeIbHOCTH JEeATEeIBHOCTH C JeATeIbHOCTH
HE3HAYUTEIbHBIMH
3aTpyAHCHHAMH
b1.5.18-H.1 OOyyatromuiicst He OOyyatomuiicst cnabo OO0yuaromuiics ¢ OOyyaromuiics
BJIA/ICCT HABBIKAMH BJIajiceT HABBIKAMH HeOOJBITUMHU CBOOO/IHO BrasieeT
PUMEHEHHUS NPHUMEHEHHUS OCHOBHBIX 3aTPYAHCHUSAMH HABBIKAMH MPUMCHCHHUSI
OCHOBHBIX (U3HYECKUX 3aKOHOB B BJIa/iceT HABBIKAMH OCHOBHBIX (DH3UYECKHX
(u3HYeCKNX 3aKOHOB npodecCHOHANBHOMN MPUMEHEHHUS! OCHOBHBIX 3aKOHOB B
B IpOeCCHOHATBHOM JIESITeTTHHOCTH (U3NIECKUX 3aKOHOB B po¢eCCHOHATBHOMH
JeATEeIbHOCTH npodhecCHOHAIBLHON JeATeIbHOCTH
JIeATeIbHOCTH
b1.5.18-3.2 OOyuarommiics He Obyuarommiics cnabo OO0ydatontuiics ¢ OO0ydatontuiics ¢
3HAeT OCHOBHEIE 3HAET OCHOBHBIE 3aKOHEI HE3HAYUTEILHBIMH TpeOyeMoii CTeIIeHbI0
3aKOHBI MEXaHHKH, MEXaHHKH, OLINOKaMH U HOJIHOTBI ¥ TOYHOCTH
JNIEKTPOTEXHUKH, ANMEKTPOTEXHUKH, OTAEIBHBIMU 3HAEeT OCHOBHBIEC 3aKOHBI
THAPABJINKH, THAPABIUKH, npobenamu 3HaeT MEXaHUKH,
TEPMOTUHAMHUKH U TEPMOIHHAMHUKH U OCHOBHBIE 3aKOHbI JIIEKTPOTEXHHKH,
TEIIoOMaccoo0MeHa, TerIoMaccooOMeHa, MEXaHHKH, THAPABJIUKH,
KOTOpBIE KOTOPBIE UCTIOJIB3YIOTCS ANEKTPOTEXHUKH, TEPMOTHUHAMHUKH H
HCIIONB3YIOTCS B B peLICHHA THIPABIIMKH, TerIoMaccooOMeHa,
penIeHnn WHXXEHEPHBIX 3a/1a4 TEPMOJUHAMUKH H KOTOPBIE HCIIOB3YIOTCS
WHXXECHEPHBIX 3a/1a4 TEeIIoMaccooOMeHa, B pEILICHHH
KOTOPBIE HCIIOIB3YIOTCS WHXXCHEPHBIX 3a1a4
B pEeIICHHH
WHXXCHEPHBIX 3a/1a4
b1.5.18-Y.2 OOyuarommiics He Oobyuarommiics cnabo OOyJatonmuiicss ymeeT OOyJatontuiicss yMmeeT
yMeeT penaTh yMeeT penraTh peLaTh HHXCHEPHBIC penaTb HHXCHEPHBIE
WH)KCHEPHBIE 3a/1audl | HMHXXEHEpPHBIE 331a4H C 3aJ1a4H C 3a1a4u ¢
C MCIIOJIb30BaHUEM UCIIOJIb30BaHHEM UCIIOJIb30BaHUEM UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MCXaHHKH, MCXaHHKH, MCXaHHKH, MCXaHHKH,
ANIEKTPOTEXHHKH, AIIEKTPOTEXHHKH, IIEKTPOTEXHHKH, JIEKTPOTEXHUKH,
THAPABJINKH, THAPABIUKH, THAPABIIUKH, THAPABJINKH,
TEPMOIMHAMHUKH U TEPMOJUHAMUKH H TEPMOJUHAMUKH H TEPMOJUHAMUKH 1
TeroMaccoobMeHa TEIIoMaccoooMeHa TerioMaccoobMeHa ¢ TerioMaccoooMeHa
HE3HAYUTCIbHBIMH
3aTpyIHEHHAMH
b1.5.18-H.2 OOyuarommiics He Oobyuarommiics cnado OO0y4arontuiics ¢ OO0yuarommiics
BJIAJICeT HAaBBIKAMH BJIaJIceT HABBIKAMH HEOOJIBITMH CBOOO/IHO BIIaJiceT
peuicHusa peUICHUA MHKXCHEPHBIX 3aTPYAHCHUAMU HaBbBIKaM¥ pCIICHUA
WHXCHCPHBIX 3a1a4u 3aJa4u C BJIAJI€C€T HABbIKAMH HWHXCHEPHBIX 3a1a4u1 C
C MCIIOJIb30BaHUEM UCIIOJIb30BaHUEM peLICHUs] HHXEHEPHBIX UCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3aJa4u C OCHOBHBIX 3aKOHOB
MCXaHHKH, MCXaHHKH, HCII0JIb30BAHUEM MCXaHHKH,
ANIEKTPOTEXHHKH, AIIEKTPOTEXHHKH, OCHOBHBIX 3aKOHOB ANIEKTPOTEXHHKH,
THAPABJINKH, THAPABIUKH, MEXaHHKH, THAPABJINKH,
TEPMOIUHAMHUKH TEPMOJUHAMUKH H ANEKTPOTEXHUKH, TEPMOJMHAMUKH H
TerioMaccoobMeHa TeIIoMaccoooMeHa THAPABIUKH, TerioMaccoooMeHa
TEPMOJUHAMUKH H
TeIIoMaccoobMeHa

3. TunoBble KOHTPOJILHBbIE 3aaHUs M (WIH) MHbIE MATEPHUAJIbI, HE00X0AUMBbIE J1JI
OLICHKH 3HAHWI, YMEHHMI U HABBIKOB U (WJIH) ONBITA IEATEJIbHOCTH, XaPAKTEPHU3YIOIIUX ITANbI

¢popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

TurmoBsie KOHTPOJIEHBIC 3a/IaHUSI U MaTEPUAIbI, HEOOXOIUMBIE [T OLEHKH 3HAHUH, YMEHHUIA U
HaBBIKOB, XapaKTEePHU3YIOUIMX 0a30BbIM 3Tanm (HOpMUPOBAHHMS KOMIETEHIMI B IPOLIECCE OCBOSHUS
OIIOII, conepxarcs B yueOHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHBIX HUXKE.
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1. OcHOBBI BHOpPAIMOHHONW MeXaHUKU [DIEKTpPOHHBIH pecypc] : yuel. mocobue uist
CaMOCTOSITENIbHOM paboThl CTYAEHTOB OYHOW M 3a04HON (opM OOydeHHs HaIlpaBJIEHUS MOATOTOBKHU
23.03.03 Dkcmryaraiys TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIMH W KOMITIEKCOB / FOxHO-Y panbckuii
I'AY, Uucturyr Arpounkenepuu ; cocT.. E. M. bacapeirmna [u np.] .— UYensObunck: HOxHO-
VYpanbckuii Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BosnHOBas M KBaHTOBAas ONTHKA [ DJIEKTPOHHBIN pecypc]| : METOANYECKUE YKa3aHUs U 3aaHUS

1o ¢usrke 75 6aKaliaBpoB U CTYACHTOB MHKEHEPHBIX crieruaibHoCcTel / cocT.: E. M. bacapsiruna [u

ap.] ; KOxuno-Ypansckuii [AY, UactutyT arpounxenepun .— Yensaounck: FOxuHo-Ypansckuit 'AY,

2015 .— 41 c¢. — Jlocryn u3 nokanbHoi certu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetu Murtepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf

3. 3. MonekynspHas ¢usnka [DIEKTpOHHBIH pecypc] : Meron. ykazanus / coct.. E. M.

Bacapeiruna [u np.] ; FOxHo-Ypansckuii 'AY, Uuctutyt arpounxkenepun .— Yensounck: FOxHo-
VYpansckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu WutepHer

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

4., dusznyeckue acmeKThl OUOTEXHOJOTHM [DIIEKTPOHHBIN pecypc|: yueb. mocobue mis
CaMOCTOSITENILHOM pabOThl CTYACHTOB OYHOW M 3a04HOU (opM OOydeHHsS HANpaBICHUS MOATOTOBKU
44.03.04 IIpodeccuonansnoe obydenue (rmo orpacisim) / UI'AA; cocr.: E. M. Bacapweiruna, T. A.
[Tytunosa, II. M. Tpymun - Yensbunck: UI'AA, 2014 - 80 c. - JlocTynm u3 JOKaIbHOW CETH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hocryn u3 ceTu UHTCPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

4. MeToauveckne MaTepHuaJibl, ONpeessilue Npoue1ypbl OeHUBAHUS 3HAHHUIA,
YMEHH, HABBIKOB U (MJIM) ONbITA AeSITEJIbHOCTH, XapAKTePU3YIOLIMX ITan(bl)
¢dopMupoBanusi KOMIETEHIM I

B nanHOM pa3znene MeToaUYECKHE MaTepuallbl, OINpPEAESIONMe NPOLEeaAypbl OLICHUBAHUS
3HaHUH, yMEHHH, HaBBIKOB, XapaKTEpU3YIOIIUX 0a30BbIM 3Tanm (OPMHUPOBAHUS KOMIIETCHIMH I10
mucuumnHe «Dusuka», TpUBeIeHbl TPUMEHUTENBHO K KaXKJIOMY U3 HCIOJIb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTallui 00yJaroLIIXCs.

4.1. OueHo4Hble cpeACcTBA ISl IPOBEAEeHHUS TeKYLero KOHTPOJIsl ycleBaeMoCTH
4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHSATHH

VYCTHEII OTBET Ha MPAKTUYCCKOM 3aHATHU HCHOJB3YCTCA I OLUCHKU KadueCTBa OCBOCHHA
oOydaromuMcsi OCHOBHOM TMpodeccrnoHalbHOM 00pa3oBaTeNbHOM MpPOTrpamMMbl 1O  OTHEIHHBIM
BOIIPOCAM W TeMaM IUCHHUIUIMHBL. TeMbl M IUIaHBI 3aHATUN (CM. MeToApa3padoTKu M. 3) 3apaHee
coobmatorcss  obywarommmcsa.  OTBET  OIICHMBAETCA  ONEHKOM  «OTIWYHO»,  «XOPOIIOY,
«yIIOBJIETBOPUTEIHHOY» UM «HEYIOBIETBOPUTEIHLHOY.

Kputepun omenku orBera (Tabil.) MTOBOISATCS JO CBEACHUS OOYdYAIOIIMXCS B Hayalle 3aHATHU.
OreHKa OOBSBIISIETCS] 00YYAIOMIEMYCSl HEMOCPEICTBEHHO TTOCIIE YCTHOTO OTBETA.

IIkana Kpurepun onenuBanus

Ornenka 5 - 00yJaronuincs MOJTHO YCBOWJI yU4eOHBIN MaTepua;
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(oTIM4YHO) - IPOSIBJISIET HABBIKM aHAIH3a, 0000IIEHNUS, KPUTHIECKOTO OCMBICIICHHSI
Y BOCTIpUATHS WH()OPMAIMHU, HABBIKA OTIMCAHUS OCHOBHBIX (PH3UUYECKHUX
3aKOHOB, SIBJIEHUW U IPOLIECCOB;

- Marepuajg H3J0KE€H TpPaMOTHO, B OIPEJICICHHOW JIOTHYECKOU
MOCJIEA0BATENBLHOCTH, TOYHO HUCIIOJIb3YETCSI TEPMUHOJIOTHS;

- I1I0OKa3aHO YMEHHME WIUIIOCTPUPOBATh TEOPETUUYECKUE TOJOKECHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYall1U;

- IPOJEMOHCTPUPOBAHO YMEHHUE PEIIATh 3a/auu;

- MOI‘YT 6BITB [[OHyH_ICHBI OJHA—IB€ HCTOYHOCTHU HpI/I OCBCIICHUN
BTOpOCTeHeHHbIX BOHpOCOB.

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBaHUSIM Ha OLICHKY «5», HO IpH
Ouenka 4 ITOM MMEET MECTO OJIMH U3 HEIOCTATKOB:

(xoporo) - B YCBOGHHMH y4eOHOrO Marepuaja JAOMyLIeHbI HeOOJNbIINE MPOOeNbl,
HE MCKa3UBILKE COJCPIKAHNE OTBETA,;

- B pCIICHUHU 3a4a4 JONMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

- HENOJIHO WJIXA HEMOCIEN0BAaTEIbHO PACKPBITO CONEP)KAHNE MATEpHalla,
HO IIOKa3aHO o0llee MOHMMAaHUE BOIPOCA U IPOJEMOHCTPUPOBAHbI
YMEHHS, JOCTAaTOYHbIE JIJIS JAJIbHEHIIET0 YCBOSHUSI MaTepuaa;

- UMEJIHCh 3aTPyAHEHMs] WIM JONYLIEHbl OLIMOKM B ONpEAeICHUN
NOHATUH, HCIOJBb30BAaHUM TEPMHUHOJIOTUH, ONUCAHUM (U3NYECKUX
3aKOHOB, SIBJICHHH M IIPOLECCOB, PEUICHUH 3a]a4, UCIIPABICHHBIC I1OCTIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HENOJHOE 3HaHHE TEOPETUYECKOro Marepuana; OoOydaroluiics He
MOJKET IPUMEHUTH TEOPUIO B HOBOM CUTYallUU.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- HE PaCKPBITO OCHOBHOE COJIEp KaHUE yuyeOHOro Marepuana;

- oOHapy)XeHO HEe3HaHHWE WJIM HETOHWMaHue OoJbllei uiau Haumboiee
BaXHOW 4acTH yueOHOIro Marepuaa;

- JIONyIICHBI OIIMOKM B OINpPENEICHUU TOHATUH, MPU UCIIOIb30BAHUU
TCPMUHOJIOTHUH, B OIIKMCAHUU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, SBIICHUN |
NPOLIECCOB, pEIICHHH 3aJa4, KOTOpble HE HCIpPaBIEHBl MOCIe
HCCKOJIBKUX HABOAAIINX BOITPOCOB.

Onenka 2
(HEey/10BJIETBOPUTEIILHO)

4.1.2. Otuer 1o J1abopaTtopHO paboTte

Otuer o nabopaTopHO paboTe UCMONB3YETCs AJIs OIICHKH Ka4eCTBa OCBOCHUS 00YJarOIIUMCS
OCHOBHOM TIpo(peCCHOHATILHON 00pa30oBaTEIBLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUILIAHEIL.
Copepxannie u ¢popMa oT4ETa 10 JTa0OPATOPHBIM PabOTaM MPUBOAUTCA B METOJINYECKUX YKa3aHUIX K
nabopatopubpiM paboram (. 3 ®OC). CoxpepkaHue oTueTa W KPUTEPUH OIEHKH oTudera (TadI.)
JOBOJATCS 10 cBeleHUs oOydaromuxcs B Hayane 3aHsaThil. OT4eT OLIEHMBAETCS MO YCMOTPEHHIO
MIPEToIaBaTeNsl OIEHKOW «OTIMYHOY», «XOPOIIOY», «YHAOBIETBOPUTEIHLHOY», «HEYIOBIECTBOPUTEIHLHOY
WM OLEHKOH «3auTeHO», «He 3auTeHo». OIeHKa «3a4TeHO» CTaBUTCA oOydaromuMmcs, ypoBeHb 3YH
KOTOPBIX COOTBCTCTBYET KPHUTCPHUAM, YCTAHOBJICHHBIM [IJId ITOJOXKHUTCIBHBIX OICHOK («OTJ’II/I‘-IHO»,
«XOpOIIIOY», «YAOBIETBOPUTEIBHOY»). OIieHKa 00BABISETCS 00yUaronieMycs HEeMOCPEACTBEHHO MOCTe
Clla4yd OTYeTa.

IIkaua Kpurepum oueHnBanus

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEN;

Onenka 5 - YMEHHE BbICKa3bIBaTh U OOOCHOBATH CBOM CYXKICHHS NPU OTBETE HA
(oTHMuHO) KOHTPOJIBHBIE BOIIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHUE 3aKOHBI, SIBJICHUS U MTPOLECCHI;

- YMEHHE NPOBOJUTH U OIIEHUBATh PE3yJIbTAaThl H3MEPEHU;
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- cI0COOHOCTH PEeIIaTh 3a4a4H.

- N3JI0’KEHHE MaTepHala JJOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE€ IPUMEHEHUE TEOPETUYECKUX 3HAHUW JUIsI ONUCAHMS
(xoporo) (U3NYECKNX 3aKOHOB, SIBJICHUH W TPOLECCOB, PEIICHUS KOHKPETHBIX
3aja4, INPOBEIEHUS M OLEHUBAHUSA pE3yIbTATOB H3MEPEHUH, HO
cojiepkaHue v (hopMa OTBETA UMEIOT OTJIEIbHBIE HETOYHOCTH.

- N3JI0’KEHHE MaTepHalia HEMOJIHO, HEMOCIIe10BaTeIbHO,
- HETOYHOCTH B OIIPENEICHUM IOHATHM, B NPUMEHEHUM 3HAHUU JUId
onucaHust (U3NYECKUX 3aKOHOB, SBIEHUH U IPOLECCOB, pEIICHUs
KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLIEHUBAHUS PE3YIbTaTOB U3MEPEHUIA,

- 3aTpYAHEHUS] B 0OOCHOBAaHUM CBOMX CYXKJICHHIA;

- oOHapyXMBaeTCs HEJOCTATOYHO TIJIyOOKOe IOHMMAaHHE H3Y4E€HHOI'O
MaTepHaa.

Onenka 3
(YIOBIIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHIA; JOMYIICHbI OIIUOKH

B ONpE/EICHNH TOHATUI W ONMCAaHUM (PU3MYECKUX 3aKOHOB, SIBICHUH U
Onenka 2 MIPOLIECCOB, MCKAKEH HX CMBICJ, HE pELICHbl 3a/laud, HE IPABHIIbHO

(HEYZOBIIETBOPHUTEIILHO) | OLICHUBAIOTCS PE3yIbTaThl H3MEPEHUIA;

- HE3HaHME OCHOBHOTO Marepuajia y4eOHOW MpOTrpaMMBI, JTOITYCKArOTCS

rpyOblie OMMOKH B U3JI0KEHUU.

IIkaJua Kpurepuu oueHnBanus

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPAaMOTHO;
- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEN;

- YMEHHUE BBICKa3bIBaTh U 0OOCHOBATh CBOU CY)KJCHHUS MPHU OTBETE HA
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHE NPOBOIUTH U OLICHUBATh PE3YJIbTaThl H3MEPEHUII;

- CIOCOOHOCTBH pellaTh WHKEHEPHBIC 3a7aud (JIOMYCKaeTCs Haludue
MaJO3HAYUTENbHBIX OMIMOOK WJIM HEJOCTATOYHO IOJHOE PACKpPBITHE
COJIEpKaHME BONpPOCAa WIM TOTPEIIHOCTh  HENPUHIMIIMAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IeHKa 3adTCHO»

- OTCYTCTBME HEOOXOAMMBIX TEOPETUUYECKUX 3HAHUH; JOMYIIECHBI
OLIMOKN B ONPEJEICHUN MOHATUN U OMMCAHUM (U3NYECKUX 3aKOHOB,
SBJICHUN U IPOLIECCOB, NCKAKEH HX CMBICI, HE PELICHBI 3aJaud, HE
MIPaBWJIbHO OLIEHUBAIOTCS PE3YyJIbTaThl U3MEPEHMUI;

- HE3HaHHWE OCHOBHOI'O MaTepuaia yueOHOI MporpaMMsl, TOMYCKarOTCS
rpyOble OIIMOKH B U3JI0KEHUU.

OHGHKa «HEC 3a4YTCHO»

4.1.3. KoutponbHas pabora

KonTponbnas padora (KP) siBisieTcss npoayKTOM, IOJy4aeMbIM B pe3yJIbTaTe CAMOCTOSTEIBHOIO
TUTAHUPOBAHMS M BBIOJHEHUS Y4eOHBIX 3aaa4y. KoHTponbHas paboTa MO3BOJISIET OLEHUTh 3HAHUS U
YMEHHSI CTYJEHTOB, a TakK€ YypOBEHb C(OPMHUPOBAHHOCTH HABBIKOB IpH paboTe ¢ y4deOHOM
JUTEpPaTypol W JAPYrMMH HCTOUYHUKaMH. OlEeHKa OOBSABISETCS CTYIEHTY HENOCPEACTBEHHO IOCIie
MPOBEPKH KOHTPOJIBHON pabOTHI.

IIkana Kpurepun oneHuBanus

Orenka 5 Conepxxanne KP momHocThIO cooTBeTcTBYeT 3ananmto. KP comepxkut
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(OTJIHYHO) JIOTMYHOE, IIOCIJIENOBATENILHOE W3JI0KEHUE MaTepHuana C IpaBHIbHBIM
pELICHUEM 3a/1a4.

Onenka 4 Conepxxanne KP momnocTeiO cooTBeTCTBYET 3agaHuio. KP comepxut
JIOTUYHOE, IIOCIEJOBATEIbHOE HM3JI0KEHUE MarepHana C HpaBHJIBHBIM
pemieHdeM 3azad. VMMeloTcs oOfHa-IBe HECYIECTBEHHBIE OIIMOKU B
UCIIOJIb30BAHUM €IMHUL] H3MEHEHHUS, B IOCTPOCHHBIX IpaduKax, cXemax
UT.J

(xoporo)

Orenka 3 Conmepxxanne  KP  yacTM4HO  HE  COOTBETCTBYET  3aJaHHMIO.
[IpocmatpuBaeTcs  HEMOCIENOBATENBHOCTh — M3IIOXKEHHMS — MaTepuana,
HPEJICTABIICHBI HEJI0CTaTOYHO O0OCHOBAaHHBIE ~ TEOPETUYECKHE
II0JI0’KE€HH ], CIIOIb30BaHHbIC IIPH PEIICHUH 3a1ad. MIMeroTca ommoku B
UCIIOJIb30BAHUM €IMHMI] HM3MEHEHMs, B IIOJYYEHHBIX pE3yJIbTaTax, B
HOCTPOEHHBIX TPaHKaX, CXEMaX M T.J

(YZIOBJIIETBOPUTEIHHO)

Orenka 2 Conmepxxanne  KP  4yacTM4HO  HE  COOTBETICTBYET  3aJaHMIO.
IIpocmaTpuBaeTcs  HEMOCIENOBATENBHOCTh — M3IIOKEHHMS — MaTepuana,
IPEJICTABIICHBI HEJI0CTaTOYHO O0OCHOBAaHHBIE ~ TEOPETUYECKHE
IOJI0KEHHs, HCIIOJNb30BaHHBIE IIPH  pemieHMH 3axad. Mmerorcs
CYLIECTBEHHBIE OHIMOKM B MCHOJIB30BAHMM €IMHUIl W3MEHEHHUs, B
HOJIyYEHHBIX PEe3yJIbTaTaX, B IOCTPOCHHBIX rpaduKax, CXeMax U T.J

(HEey1OBJIETBOPUTEIILHO)

4.2. IIpoueaypsl ¥ OLlCHOYHbIE CPEACTBA /s IPOBEJIEHUS IPOMEKYTOYHOM aTTeCTAlNU
4.2.1. 3aueT He NPeayCMOTPEH y4eOHBIM IUIAHOM.
4.2.2. Dk3aMeH

Dk3ameH sBhsieTcss (OpPMOM  OIIGHKM KauecTBa OCBOCHHUS OOYy4alOUIUMCS OCHOBHOM
npodeCCHOHATBFHON 00pa3oBaTeIbHON MPOTPaMMBI IO pasfeniaM TucHMIUIMHBL. [lo pesynapratam
9K3aMeHa 00Y4YaroIIeMyCsl BBICTABIISETCS OIEHKA «OTJIMYHOY, «XOPOIIOY», «YIOBJIETBOPUTEIHLHOY HIIU
«HEYJIOBIIETBOPHUTEIHHOY.

OK3aMeH MO0 JUCHMIUIMHE IPOBOAUTCS B COOTBETCTBHUHM C pPACIUCaHHEM MPOMEXYTOUYHON
aTTeCTalli, B KOTOPOM YKAa3bIBACTCA BPEMA €ro IMPOBEACHHWA, HOMEP ayaAUTOPUN, MECTO IMMPOBCACHUA
KOHCYJbTaIlMH. Y TBEPKACHHOE paclucaHue pa3MeliaeTcs Ha MHPOPMAIIMOHHBIX CTEHaX, a TakKe Ha
ouIMaTBEHOM caiiTe YHUBEpCUTETA.

YpoBeHb TpeOOBaHUN [UIsI MPOMEXKYTOUHOM aTTecTallid OOYyYaroIIMXCS YCTaHABIIMBAETCS
paboueit mporpaMMoil TUCIUIUTAHBI ¥ IOBOJUTCS IO CBEJACHUS 00YUJaONINXCsl B HAYaIe CeMecTpa.

DK3aMeHbl IPUHUMAIOTCS, Kak MpaBuio, Jektopamu. C paspelieHus 3aBeAyromiero kadenpoi
Ha D5K3aMEHE MOXET IMPHUCYTCTBOBATh IpenojaBareib Ka(eapbl, NMPUBJICYEHHBIH [ MOMOIIM B
npueMe HK3aMeHa. B cioydae OTCYTCTBHMS BeAYILIEro IMpernojaBareNs 53K3aMeH IpUHUMAETCs
nperoiaBaTesieM, Ha3HAaYeHHBIM PacTiOpsDKEHHEM 3aBeYIONIero Kadeapoii.

[TpucyrcTBHE Ha 53K3aMeHe mpernojaBaTenel ¢ apyrux kageap 0e3 COOTBETCTBYIOLIETO
pacnopsKeHHs peKTopa, IPOPEKTopa 1Mo yueOHOo# padoTe win iekaHa (pakyiabTeTa HE I0MyCKAETCs.

OOyuaromiyecs Mpu sBKE Ha K3aMeH 00s13aHbl UMETh NpU ceOe 3a4eTHYI0 KHHIKKY, KOTOPYIO
OHU TIPEABABIAIOT dK3aMEHATOPY.

Jlst mpoBeieHus SK3aMeHa BeAyIIUi MpernojaBaTellb HaKaHyHe TOJy4YaeT B JIeKaHaTe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpasi BO3BpAIIAETCs B JIEKAHAT MOCTe OKOHYAHHSI MEPONPHUSATHS B
JIeHb IIPOBE/ICHUS SK3aMEHa HJIM YTPOM CIIEIYIOLIETO JTHS.

OK3aMeHEbI MIpOBOAATCA 110 omieraMm B YCTHOM WJIXW TIHCBMEHHOM BHIC, b0 B BHUJIC
TECTUPOBAaHUA. JDK3aMEHALMOHHbIE OMJIETHI COCTABIISIOTCS 110 YCTAaHOBIEHHON (hopME B COOTBETCTBUU
C YTBCPXKIACHHBIMU Ka(beﬂpoﬁ OK3aMCHAIIMOHHBIMU BOIIPOCAMH W YTBEPKIAAIOTCA 3aBCAYIOIIHUM
kadenpoii exxeronHo. B Ounere copepkutcs 2 TeOpETHUECKUX BONPOCa U 3aa4a.
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DK3aMeHaTOpy NPEeJOCTaBIseTCs MPaBO 3a/laBaTh BOMPOCHI CBEpX OuWiera, a Takke MOMUMO
TEOPETUYECKMX BOMNPOCOB JaBaTh JUIsl PEIICHUS 3aJa4d W INPUMEPHI, HE BBIXOASIIUE 32 PaAMKHU
MPONJEHHOr0 MaTepuaia o u3y4aeMon JTUCIUIUINHE.

3HaHMsI, YMEHUS U HABBIKUM OOYYAIOLIUXCS ONPENEISAIOTCS OLEHKAMHU «OTJIIMYHO», «XOPOILIOY,
«YIOBJIETBOPUTEIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPHIE  BBICTABISIIOTCA B 3a4€THO-
9K3aMEHALIMOHHYIO BEJOMOCTb U B 3a4ETHYIO KHUKKY 00y4arolerocs B IeHb AK3aMEHa.

[Ipy mpoBefeHHH YCTHOTO 3K3aMEHa B ayJWTOPUU HE JIOJDKHO HAaXOIUThCA Oojiee BOCHBMU
00y4aromuxcs Ha OAHOTO MPETOAaBATEIS.

[Ipyn mpoBeneHUM YCTHOTO SK3aMeHa OOYy4aroUIUiicsi BBIOMpAET AK3aMEHAlMOHHBIA OWieT B
CIly4ailHOM MOpSJIKE, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO OMIIeTa.

Bo Bpems »5k3amena oOyuarolquecsi MOTYT IIOJIb30BATbCAd C Pa3pelIeHUs 3K3aMeHaTopa
IIPOrpaMMOil JMCLHUIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOM JIMTEPaTypoil, IPYrMMH IMOCOOUSMU U
TEXHUYECKUMH CPEJCTBAMH.

Bpemst moAroToBKM OTBETa MPHU cayue IK3aMeHa B yCTHOU (hopMe JOIDKHO COCTABIATh HE MEHEe
40 MuHYT (TI0 JKEJTaHUIO 00YYaIOIIEroCcsl OTBET MOXET OBITh JOCPOYHBIM). BpeMs oTBeTra — He OoJee
15 MunyT.

OOyuaromuiics, UCIIBITHIBAIOUINI 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY UM
Ouery, UMeeT MpaBO HAa BBIOOP BTOPOro OWIIETa C COOTBETCTBYIOIIUM IPOJICHHEM BPEMEHH Ha
noArotoBky. [Ipu okOHYATENFHOM OIEHMBAHUHU OTBETA OLIEHKA CHUXKAaeTcs Ha oauH Oami. Bermaua
TPEThEero OUieTa He pa3peraeTcs.

Ecnu obyuaromuiics sBUICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOXO0XKIACHUS aTTeCcTallun
B CBS3M C  HENOATOTOBJIEHHOCTBbIO, TO B  BEIOMOCTH €My  BBICTaBJISIETCSI  OLIEHKa
«HEYJOBJIETBOPUTEIBHO.

Hapymenue IuCUUIUIMHBI, CIHUCHIBAaHUE, MCIIOJIB30BAaHME OOYYarOIIMMUCA Hepa3peleHHbIX
MEYATHBIX M PYKONMHUCHBIX MaTEpHUajoB, MOOWIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JIPYTUX BHJIOB JTUYHOW KOMMYHUKAIIMOHHOW U KOMITBIOTEPHOW TEXHUKHU
BO BpeMsl aTTECTAllMOHHBIX HWCIBITAHUN 3ampenieHo. B cinydae HapymieHuss 3TOro TpeboBaHUs
npenojaBaTesb 00s3aH YJaIUTh 00ydYarollerocs U3 ayJIuTOPUU U IPOCTaBUTh €MY B BEJIOMOCTHU
OLICHKY «HEYIOBJIETBOPUTEILHO.

BoicTaBneHne OLIEHOK, IIOJYYEHHBIX I@pU [OABEACHUU PE3YJIbTATOB IPOMEKYTOUHOMN
aTTecTallMy, B 3a4€THO-DK3aMEHALMOHHYK0 BEJOMOCTb M 3a4YE€THYK0 KHUXKKY IIPOBOJUTCS B
MPUCYTCTBUM caMmoro oOyuaromierocs. IlpernomaBarenu HecyT NEpCOHAIbHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTb BHECEHHs 3allMCEH O pe3ysnbTarax NPOMEXKYTOUHOM aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHIKKH.

HesBka Ha »K3aMEH OTMEYaeTcs B 3a4€THO-DK3aMEHALlMOHHOM BEIOMOCTH CIIOBAMH «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM CJaTh 5K3aMEH B YCTAHOBJIEHHBIE CpPOKH,
VYHUBEpCUTET yCTaHABIUBAET MEPUOJ JMKBUIALUYU 33aJ0JKEHHOCTH. B 3TOT mepuoa npenojgaBaTeny,
MPUHUMABIIIME JK3aMeH, MOJKHBl YCTAaHOBUTH HE MEHee 2-X JHEW, Korga OHM OyayT NMpUHHUMATH
3aJ10JKeHHOCTU. VHopmanus o JMKBUAALMU 33J0JDKEHHOCTH OTMEYAeTCs B HK3aMEHALMOHHOM
JIUCTE.

OOyyaromMcsi, MOKa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAHMUS B TEUEHHE CEMECTpa B XOJe
MIOCTOSIHHOTO TEKYIEro KOHTPOJI YCIIEBAa€MOCTH, MOXET OBITh IPOCTABJIEHA 3K3aMEHAlMOHHAs
OLIEHKa JIOCPOYHO, T.e. 0e3 crauu sk3ameHa. OleHKa BbICTABISETCS B 3K3aMEHAI[MOHHBIN JIUCT WUIIH B
3a4ETHO-IK3aMEHALIMOHHYIO BEJOMOCTD.

WHuBanuapl U auia ¢ orpaHUYEHHBIMH BO3MOKHOCTSIMU 37I0POBbs, MOTYT CJIaBaTh SK3aMEHbI B
MEXCECCHOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHBIE MHAUBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3710POBbsI, UMEIOIINE HapYIIEHUsI OMOPHO-IBUTaTEIIbHOTO
anmnapara, JOIYCKalOTCs Ha aTTECTAlMOHHBIE MWCIBITAHUS B CONPOBOKICHUM AaCCUCTEHTOB-
COMPOBOXKIAFOIIMX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUHOW aTTeCTallMd sl OCOOBIX CIIydaeB M3JI0KEHA B
«[TonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH U MPOMEKYTOUHOM aTTecTaluy 00yJaroImuxcs 1mno
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OIIOIl OGakanaBpuara, crneruanurera W Marucrpatype» DPI'BOY BO [OxnHO-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T).
lkana 1 KpUTEpUH OLICHUBAHUS OTBETa 00yYarONIerocs NpeAcTaBieHbl B Ta0INLIE

IlIkana Kpurepun oueHnBanus

BCECTOPOHHEE, CHCTEMaTHYecKoe M IIyOOKOe 3HaHHWE IPOrPaMMHOIO
Onenka 5 Marepuana, YCBOCHUE OCHOBHOM M JIOIOJIHUTEIBHOM JIATEpPaTyphl,
(oTIIMYHO) PEKOMEHIOBAaHHOW ITPOrpaMMOM JUCLUIUIMHBI, IPAaBUIBHOE PEIICHUE

3a/1a4U.

[IOJIHOE 3HAaHWE MPOTrPaMMHOIO MaTepualla, YCBOCHHE OCHOBHOH
Ouenka 4 JINTEPATYPHI, PEKOMEHIOBAHHOMN B IIpOrpaMme, HaJIN4ne
(xopo1o) MaQJIO3HAUUTENIBHBIX OIIMOOK B PELICHUH 3aJauyd, WX HEJOCTaTOYHO

ITOJIHOC PACKPBITUC COACPKAHHUC BOIIPOCA.

3HaHUEC OCHOBHOT'O IIpOIrpaMMHOI'0 MaT€puajla B MUHUMAaJIbHOM O6’B€M€,
MOrpC€IIHOCTU HCIIPUHIHUIINAJIBHOI'O XapaKTepa B OTBETC HA 3K3aMCHC U B
PEIICHUHU 3aJa4H.

Onenka 3
(YIOBIIETBOPUTEIHHO)

Onenka 2 npobensl B 3HAHMAX  OCHOBHOTO  IMPOrPAaMMHOTO  Marepuala,
(Hey1OBJIETBOPUTEIBHO) | MIPUHIUIIHAIbHBIE OUIMOKY IIPU OTBETE HA BOIIPOCH! M B PELLICHUHU 33JIauu.

Bomnpocs! Kk 3xk3aMeHy
3 cemecTp

1. Ponb pu3uku B pa3BUTHH TEXHUKHU U arpOMPOMBIIIIEHHOTO TPOU3BO/ICTBA.

2. Kunematmka wmartepuaibHOM TO4Ykd. KoOOpAWHATHBIM METOJ OMHCAHUS JIBHXKCHHM.
Kunematnueckoe ypaBHEHHE IBHXKEHUS U ONIPEAEIIIeMble 0 HEMY KHHEMAaTUYECKHE XapaKTEPUCTUKH.

3. BektopHbIif crioco0 onucaHus ABUKEHUN. BekTopbl mepemernieHus, CKOpOCTH, YCKOPEHHS.
VYTI10BbIE XapaKTEPUCTUKHU ABUKEHUS IO OKPYKHOCTH.

4. DOneMeHThl  pelsSITUBUCTCKOW  MexaHuku. llocTynaTsl — cnenualbHON — Teopuu
otHocuTenbHOCTU. [IpeoOpazoBanus Jlopenma. Crioxenue ckopocteil. OTHOCHUTENBHOCTH JIMHBI
OTPE3KOB U JUIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

5. JIuHaMKKa MaTepuaibHONW TOYKH M MOCTYIATEIBHOTO JBHXKEHUs TBEpAOro Teina. [IpuHumn
OTHOCUTENHLHOCTH. 3akoHbl HhtoTOHA. Bub! cuil.

6. JluHamMuka BpallaTeIbHOTO ABWXKEHUSA. MoOMEHT cuibl. MOMEHT HWHEpUUHU. 3aKOHbI
COXpAaHEHUS UMITYJIbCA 1 MOMEHTA UMITYJIbCA.

7. NHepuuanbHble U HEMHEPLHMAIbHbIE CUCTEMBI OTCu€ra. CUIlbl MHEPUMU TPHU Pa3IuUHBIX
BUAAX JIBUKEHUS.

8. Pabota, MomHOCTh U 2Heprus. Mexanudeckas paboTa ¥ MOIIHOCTH NP MOCTYMAaTEILHOM U
BpAILIATEIbHOM JABMKECHUSAX. KHHETHYEeCKast SHEPIUs U TEOPEMA O KHHETUYECKON YHEPTHUH.

9. KoHcepBaTuBHbIE CHJIbI U MOTEHLUMANIbHAs »HEprud. lIpumepbl MOTEHUHATBHBIX MOJEH.
3aKOH COXpaHEHUsI YHEPTUU B MEXaHUKE.

10. Mexanuueckue konebanusa. KunemaTnka rapMoHHuUeckux kojeOanuid. CroxxeHue
Kose0aHui. AKycTHUYECKHE PE30HATOPHI.

11. Jlunamuka rapMmoHHueckux Kosiebanuil. JuddepeHuumanbHoe ypaBHEHUE KojleOaHMM.
3aTyxaromue 1 BRIHYK/ICHHbIE KoJieOanus. MexaHndeckuil pe3oHanc. MasTHHUKH.

12. Mexanudeckue BoJHbL. BonHoBoe ypaBHeHue. Buabl BonH. MuaTepdepenius, nudpakuus u
nucrniepcust BOH. BosHbl 1 mHGOpMansi.

13. OcHOBHBIE MOJOKEHHUSI MOJIEKYJIAPHO-KUHETUUECKOU Teopuu. MneanbHblil ra3. OCHOBHOE
ypaBHeHne MKT u ypaBHEHUE COCTOSAHMS IEATBHOIO ras3a.
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14. ArperatHeie cocTosiHUSI M (a30oBble mepexonapl. PeanpHble Ta3bl. CHKIKEHHE Ta30B.
Ocob6ennoctu *)uakoro cocrostauus. CtpoeHue KpucTauioB. JledhekThl KpUCTAITMYeCKOT0 CTPOCHHUSI.
[IpoYHOCTP M NIACTUYHOCTD.

15. SIBnenus nepenoca. Auddysus, TenaonpoBogHOCTs M BHYTpeHHEE TpeHHe. MoJIeKyIsipHO-
KMHETHYECKasi TEOpHUs SIBJICHUI IepeHoca.

16. OcHOBBI TEpMOAMHAMHUKU. BHYTpEHHSS SHEprusi M NEpPBOE Hadyajlo TEPMOIUHAMUKHU.
Pabota u TemnoéMKoCTh ra3a npu pa3InyHbIX Mpoleccax.

17. Bropoil 3akoH TepMOauHAMUKH. TeruioBble ABUTATENM U XOoJoauibHble MamuHbl. KIT/]
TEIUIOBBIX JIBUTAaTelled M CTAaTUCTUYECKUUA CMBICI BTOPOrO 3aKoHa TepMoauHamMuku. llonsTue
sHTponuu. TpeTuil 3aKoH TEPMOJUHAMUKH. DJIEMEHTHl OMO3HEPTETHKH.

18. Dnexrpuueckuid 3apsa. B3aumoneiicTBUe 3apsoB. DJEKTpocTaTUueckoe mosie. BekTop
HaIpsHKEHHOCTH. Pacyér aeKTpoCcTaTHYeCKUX MOJIEH.

19. TloTeHmman »SJEKTPOCTAaTHYECKOro TmoJisA. Pabora Mo TmEepeMemeHuio 3apsaoB B
AJIEKTPOCTaTUYECKOM MoJie. [ToTeHnnan u rpagueHT noTeHnuana. DKBUIOTEHIIMAIbHbIE TIOBEPXHOCTH.

20. BemectBo B anekTtpuueckom mose. [lossipabie 1 HenomnsipHble MosieKysbl. [lomspusanus
TUBJIEKTPUKOB. BekTop cmeleHusl.

21. IIpoBOOHHMKM B  BJEKTPOCTATUYECKOM  MOJE.  IDIEKTPOEMKOCTh  IPOBOJHUKOB.
Konpaencaropsi.

22. IlocTostHHBIM 3nekTpuyeckuii TOK. 3akoH Owma. OnexkTpoiaBmwxyumias cuina. I[IpaBuia
Kupxroga u pacu€rbl 3J1eKTPUIECKUX LIENEH.

23. Kiaccuueckas Teopus 3IEKTponpoBOOHOCTH. BeiBox 3akoHa Owma. Ilpupona
CBEPXIIPOBOANMOCTH.

24. Hocutenu TOKa B pa3iuyHbIX MPOBOJHUKAX. DJIEMEHTHI TEOPUHU SJIEKTPOIPOBOIHOCTH.
[TonynpoBonuuku. IlomynmpoBOAHMKOBEIE MPHOOPBL.  DJNEMEHTHl  (U3UYECKON  IIEKTPOHUKH.
KoHTakTHBIE SBIEHUS B METAIUIaX U MOJYIPOBOJHUKAX.

25. MarnutHoe noje. B3aumoaeicTBue 31€KTpUYECKUX TOKOB. Pacu€Tbl MarHWTHBIX MOJIEH.
3akoH buo-Caapa-Jlanaca.

26. MaruutHble cBolicTBa BeulectBa. [lua-, mapa- u ¢eppomarnetuku. JlomeHbsl. DeppuThl.
DNEeKTpPOMarHUTHBIE CENapaToOpbl B arPOMHKEHEPHH.

27. JlelicTBe MarHUTHOT'O OJIS1 HA JIEKTPUYECKUI TOK U IBUKYLIUECS 3apSHKEHHbIE YaCTHUIIBL.
Cuna Amnepa u cuna Jlopenua. S¢dext Xomna. DIeKTpoABUTaTENH.

4 cemecTp

28. DmnektpomarHuTHas uHAykuus. 3akoH ®apanes u mnpaBwio Jlenma. MexaHusm
BO3HUKHOBeHUs DJIC nHAyKIUU.

29. I'enepatopsl rapmonudeckoir DJIC u Tpanchopmaropsl. UHAYKTHUBHOCTH MPOBOJAHUKOB.
OHeprus MarHUTHOTO TOJIS.

30. Tlepemennblii smekTpuueckuii Tok. llemn mepemenHoro toka. 3akoH Owma s 1enei
IIEpEMEHHOT0 ToKa. [losiHOE conpoTHBIIeHNE NTEpEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3onaHnc B
LEMNsAX MePEMEHHOI0 TOKa.

31. DnextpomarautHoe mnose. OOoOmenue 3akoHa @apanes. 3akoH MoaHOro ToKa. Tok
CMeEIlleHUs. DJIEKTPOMAarHUTHbIE BOJIHBI. YpaBHeHUsT MakcBemna. Cucrema ypaBHeHui MakcBeiia B
muddepeHnnanbHON 1 uHTErpanbHoi hopmax. Bekrop Ymoa-IloitHTunra. JlaBnenue caera.

32. I'apmonnueckuit ociuyuisiTop. CBOOOHBIE AIEKTPOMArHUTHbIE KosieOaHusl. 3aTyXaroue u
BBIHY)K/JICHHbIE KosieOaHus. Pe3oHanc.

33. TI'enepanus, mepenaya u OPUEM DIEKTPOMArHUTHBIX BOJH. OTKPBITBIN KOJIeOAaTEIbHBIN
KOHTYp. [IpuHumm paboTsl paauonepenaTunka U paguonpuéMHuKa. MoIyssius U JIeTeKTUPOBAHUE
AJIEKTPOMAarHUTHBIX BOJIH. Pajnonokanus u TeneBueHue.

34. Illkana >7€KTPOMarHUTHBIX BOJIH. Pa3iauuHble AMAana3oHbl 4acTOT 3JIEKTPOMAarHUTHBIX
BOJIH, UX XapaKTepHble OCOOEHHOCTHM M TEXHHUYECKHE CpeAcTBa UX monydeHus. Mcmonb3oBaHue
BUJMMBIX, YIbTPa(HOIETOBBIX U IPYTUX U3ITyYSCHUN B PACTEHUEBOJICTBE U KHUBOTHOBO/ICTBE.
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35. DneMeHThl TeOMETPUYECKOM ONTUKUA. (OCHOBBI TEOMETPUYECKOW ONTUKU. DopMyibl
@penens. [IpuHIKT 00paTUMOCTH CBETOBBIX Jiyueil. [IpuOopsl reoMeTpryecKol ONTHKY.

36.DoromeTpus.

37. DnemeHThl BOJIHOBOM onTtuku. [Tpuniun [oiirenca.

38. Untepdepennns cBera. KorepeHTHOCTh M ONITUYECKHUI X0 JIydeh. Y CIIOBUS MaKCHMyMa U
MuHUMyMa. HTEpdepoMeTpbl. DIEMEHTHI ToJ0rpag .

39. Hudpakumss cera. Ilpunnun [rolirenca-®penens. [AudpakmumonHas pemérka.
Cnexrporpadus. Anudpaxiyst peHTTeHOBCKUX JTy4eH.

40. BzaumopeiicTBue H3Iy4eHHs C BemiecTBOM. llomsipuzamus cBeTa NpU OTPAKEHUU H
IIPEIOMJICHUU.

41. JIBoriHoe nydenpenomiieHue. ONTUYECKH akTUBHbIE BemiecTBa. (CaxapuMETpBhl.
HckycecTBeHHas aHU30TpONMA U €€ UCIoab30Banue. HopmaiibHas 1 aHOMaNIbHAS TUCTIEPCHUS.

42. TeruoBoe u3inydenue. AdcomoTHo Y€pHoe Teno. 3akoHbl Kupxroda, Credana-bonbiimana
u Buna. ®opmyna [1nanka. Ontuueckas mupoMeTpHsl.

43. ®dotorddexr. BHemHul, BHYTPEHHMH W BEHTWIbHBIM (orodddekT. VYpaBHEHHE
Onnmreitna. Ilpumenenue QotosnementoB. Dddext KomnrTona. JIFOMHHECHEHTHOE W3Iy4YEHHUE.
buomromunecueHuus.

44. ®orobmonorundeckue mporecchl. otocunres. TepMoauHAMHUKA U MEXaHU3M (DOTOCHHTE3A.
buosHepreTuka.

45. DneMeHTHl KBaHTOBOW MeXaHUKH. KopIycKymsspHO-BONHOBOW ayamus3Mm. Jludpakuums
31eKTpoHOB. COOTHOIIEHUS HeotpeaenéHHocTel. Y paBHenue Llpeaunrepa.

46. Atom BomopoJia. DHepreTuyeckue ypoBHU aroma. [loTeHiman Bo30yX1€HHsI 1 HOHU3AIUH.
[Tocrynatel bopa. M3nydyenue u nornorienue sHeprun. Bogopononoqo0Hbie HOHBI.

47. CTpyKTypa CJOXHBIX aTOMOB. DHEPreTHUYEeCKHE YPOBHU B CJIOXHBIX aromax. [IpuHumn
[Taynu. OnTuueckue CHEKTPbl M CHEKTPhl PEHTTEHOBCKOro u3iydeHus. [lepmoamnueckas cucrema
anemenToB .M. Meneneena.

48. ®usuka MOJEKyJl. DHepreTudeckue ypoBHH MoJekyl. OOMEeHHOe B3auMOJCICTBHE.
Mounekynsipuble criekTpsbl. [IpuHumn paboTsl KBAHTOBBIX T€HEPATOPOB. DJIEKTPOHHBIN MapaMarHUTHBIN
pe30HaHC.

49. Ilonumepsl n xKuAKKE KpucTawmibl. OCHOBHBIE BUJIbI KOJJIEKTUBU3ALKUN MoJieKyl. CTpoeHue
MOJIMMEPOB M X (u3nueckue CBOWCTBA. THIBI JKUIAKUX KpUCTAUIOB. JlUCIuleM Ha KUAKHUX
KpHUCTaJIax.

50.5IBneHne paauoakTUBHOCTU. BuIbl pagnoakTUBHOIO pacnaza. 3akoH paJaHOaKTUBHOIO
pacnana. CraOunbHble M paJMOAKTUBHbIE H30TONbI. COBpEMEHHBIE METOAbl PATUOXUMUU U
panuoOuosnoruu. IpodiaeMbl paano3KOIOTUH.

51. CocraB aromHoro sizipa. M3otonsl. MexaHnnyeckuil 1 MarHUTHBIM MOMEHTHI si7iep. S iepHbie
CHJIBI M DHEPTUs CBSA3M A1pa. S IepHBI MarHUTHBIA PE30HAHC U €70 MCIIOJIb30BaHUE.

52. Snepuble peakuuu. MexaHu3M sAepHbIX peakuui. llemHass peakius aeneHus snep.
Hcnonb3oBanue atomMHOM »Hepruu. IIpobinema ympaBisieMoil TepMoOsJepHOW peakiuu. DHeprus
ConHua u 3B€31. SlnepHas SKOJIOTHSL.

53. OnemMeHTapHbIe YaCTHLIBI. Knaccudukanus AJIEMEHTapPHBIX YaCTHIL.
B3aumornpeBpaiaeMocTh 3J€MEHTAPHBIX YacTHLl. MEeToAbl YCKOpEHHUs 4acTUL. AHTHYaCTUIBl U
aHTHUBEILECTBO. BelecTBo B 3KCTpEMaNIbHBIX YCIOBUSX.

54. CoBpemenHasi pu3uka u arpourkeHepus. BemectBo u mone. OOBEKTH U MPOIIECCHI.
DOBOJIIOLIMOHHBIE ~ TPOLIECCHl  MpeoOpa3oBaHMsl ~ MaTepuH.  BellecTBEHHbIE, HHEPreTHYECKUE,
AJIEKTPOMAarHuTHbIE U HH(OpMalMOHHBIE NpeolOpa3zoBaHus OHO00BEKTOB. Pa3zButue arpodusukw,
OromMexaHukH, 6Mo(pU3UKH, OMOIHEPreTUKU, OMOUH(OPMATHKH, OMOTEXHOJIOTHU U arPOMHKEHEPHUH.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucrtos OcHoBanue a1g
Homep P Pactmmdposka [ata BHeceHust

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




