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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 ArpouHkeHEpHs AOJKEH OBITh MOATOTOBIICH
K HAay4YHO-HUCCIIE0BATEIIbCKON, MPOEKTHOM, MPOU3BOJACTBEHHO-TEXHOJIOTHYECKOM, OpraHu3almoOHHO-
yIpaBIeHYECKON AESITENbHOCTH.
Heap aucuMminHbl — cHOPMUPOBATH Yy CTYACHTOB CHUCTeMY (YHIAMEHTAIbHBIX 3HAHHMA,
HEOOXOIUMBIX ISl IOCTeAYIOIe MOAroToBKU OakanaBpa, COCOOHOTO K 3(()EKTUBHOMY PELICHUIO

CEJILCKOXO03AHCTBEHHOI'O

JAJIbHENIIEMY Pa3BUTHIO JINYHOCTH.
3agauyu AUCHMILVINHBI:
— U3y4UTh OCHOBHBbIE (DU3MYECKHE SIBICHMS, OBIAJETh (DYHIAMEHTAIbHBIMH IOHATHUAMU,
3aKOHAMH U TEOPUSMH KIIACCHUECKON U COBPEMEHHON (DU3UKH;
— cpopMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUS. U COBPEMEHHOT'O (PU3MUECKOTO MBIIUIEHUS;
O3HAKOMHUTBCS C HAYYHOH ammaparypod W MeToaaMu (U3UYECKOTO HCCIENOBAaHUS, MPHOOPECTH
HaBBIKM [TPOBEACHUS (PU3NUECKOr0 IKCIEPUMEHTA;
— HAYYHMThCS BBIICIATH (DU3MYECKOE COJCpKaHWE B TMPHKIAAHBIX 3a]adax Oymymei

ACATCIIBHOCTH,

IPOM3BOJCTBA, a

— OBJIAZACTh MCTOAAMHU PCUHICHUA MHKXCHCPHBIX 3a1a4.

TaKXC

CIOCOOCTBYIOIINX

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

[Tnanupyemsbie [Tnanupyemble pe3yabTaTbl 00yUeHUs 10 TUCIUIIIHHE
pE3yNbTaThI 3HaHUS yYMEHUS HaBBIKU
ocsoenust OITOIT
(KOMIIETEHIINHN )
OIlK-2 OOyuarommiics nomkeH | OOyuatomuiicss aomkeH | OOydaromuiicss JT0KeH
CIOCOOHOCTH K 3HATH! OCHOBHBIE | YMETh:  HCIIOJIb30BaTh | BIAACTh: HaBbIKaMU
WCTIOJIH30BaHUIO duznveckue 3aKOHBI, | OCHOBHBIE (DHM3MUYECKHUE | OTIHCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBIEHHS M TPOLIECCHI, HA | 3aKOHbI B | GU3NYECKUX  3aKOHOB,
€CTeCTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHHI | MpoecCHOHATBHOM SBIICHWI W TIPOIIECCOB,

JTUCITUILIAH B MIPUHIIUIIBI NEHCTBUS | AeATETbHOCTH - | 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:  HUCIOJb30BaTh | 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
JJEKTPOTEXHUKH, TEPMOJIUHAMUKHU U | TEPMOJMHAMUKHU U | MEXaHHKH,

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

3ana4 - (b1.5.18-3.2) TeII0MaccooOMeHa -

(B1.5.18-H.2)




2. Mecro nucuumianHbl B cTpykrype OINOIT
Huctummmna «®u3muka» oTHOcUTcs K OazoBor yactu bioka 1 (Bb.1.5.18) ocHOBHOM
npodeccnoHanbHOM 00pa3oBaTeIbHON MPOrpaMMBbl aKaJIeMUYECKOro OakanaBpuaTa 1Mo HaIpaBJIEHUIO
noarotoBku 35.03.06 Arpounxenepus, npoguits - IeKTpooOOpyI0BAHUE U AIEKTPOTEXHOIOTHH.

Pa3ienbl AMCHMIIMHBI M MEXKIUCHUIIIMHAPHBIE CBSI3H ¢ 00ecneYrBAIOIIUMHU
(mpeamecTBYHOIIUMH) M 00ecTieYuBaeMbIMH (NOCAEAYIONUMH) TUCHUIINHAMHA

HaumenoBanune
dopmMupyemMbie 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 TUCUUIIINHBI, 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 aucrumuinHbl coctaBisieT 10 3aderHeix emaunmi (3ET), 360 akageMudecKux 4YacoB
(manee yacoB). lucuumianHa uzy4aercs B 2, 3 ceMecTpax.

3.1. Pacnpenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

Bun yueGHO# paboThI KonuuectBo yacos

KonTakTHas padora (Bcero) 160
B ToM yuce:

Jlexuuu (JI) 48
[IpaxTuueckue 3ansatus (I113) 64
Jlabopatopusie 3anstus (JI3) 48
CamocrositesbHas padora odyuarwmuxcs (CP) 137
KoHTpoJun 63
Hroro 360




3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3feiaM U TeMam

B TOM 4YHCIJIC é
Ne o Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAHHUC pas3/Jiciia U TCMbL 4acoB CP ;
1 3 | I3 g
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJiekynspHas pU3nMKa U TePMOJAMHAMUKA
1.1. | Beegenue B pu3UKy 2 2 - - - X
1.2. | KunemaTtuka 16 2 2 2 10 X
1.3. | JIlunamuka 20 2 2 6 10 X
2.4. | 3akOHBI COXpaHEHUS 20 2 2 4 10 X
15 Mexannueckue KoneOaHus u 24 4 4 6 10 «
BOJIHBI
16. DJIEeMEHTHI MoanynﬂpHoﬁ u 24 4 4 6 10 X
CTaTUCTHYECKON (DU3UKHU
1.7. | OCHOBBI TEPMOTUHAMUKHI 20 4 2 4 10 X
Paznen 2. DnexTpu4ecTBO U MarHeTU3M
2.1. | DaexTpocTaTHKa 20 4 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | DNEKTPUYECKHE LICTTH U 20 4 2 4 10 X
MaTepUabI
53 [TocTosiHHOE MarHUTHOE 29 4 4 4 10 «
oJie
24, ONeKTpOMarHUTHbIE 7 4 5 5 11 X
Kosie0aHusl U BOJHBI
Paznen 3. Ontuka u aromHast pu3uka
31 ['eomeTpuyeckas 1 BOJTHOBAS 29 2 6 6 8 <
OTITHKA
3.2. | KBaHTOBas onTuka 20 4 4 4 8 X
DJIeMEHTHI KBAaHTOBOU
3.3. | MeXaHUKH U aTOMHOI 18 2 4 4 8 X
buznku
34. ATOMHOE SAp0 U 18 2 4 4 3 X
DJIEMEHTAPHBIC YACTHIBI
35 CoBpeMmeHHas (uznyeckas 6 2 i i 4 X
KapTHUHA MHpa
KonTtpop 63 X X X X 63
OO61mast TpyA0eMKOCTh 360 48 48 64 137 63

4. CTpyKTYpa M coiepKaHNe QM CIHUIIIHHbI
4.1 Conepxxanue QM CUUILTHHBI

Pa3nea 1. Mexanuka, MoJsieKy/asipHasi pU3MKAa M TEPMOAUHAMHUKA

BBenenue

IIpenmer ¢usuxu. Metoq no3Hanus B (uszuke. DKCIEPUMEHTHl U TeopHH. Ponb MaTeMaTuKH.
®usznyeckue 3akoHbl. Ilonarue daxta B Qusuke. Monenu. Ilpsimble n obpaTHble 3aAauu (PU3UKU.
PazmepHOCTH (PM3NYECKUX BETUYMH.



Kunemarnka

JIBikeHne Kak rnaBHas (opma cymiecTBoBaHus Matepuu. IIpoctpanctBo m Bpemsi. CrocoObl
ONMCAaHUs COCTOSIHUA Tena W cuctemsl Tesl. CucreMpl OTcueTa M KOOpPAMHAT. Poib M NpUHIMIIBL
BbIOOpa cucteM koopauHat. CTeneHn cBOOObI, HHBAPUAHTHBIE CBOWCTBA YMCIA CTETIEHEH CBOOOIBI.
TpexmepHOE 1 MHOIOMEPHOE IPOCTPaHCTBA. MaTepuanpHas TOUYKa U pacIpOCTPAHEHUE 3TOM MOAEIU
Ha MHOTOMEpHBIN ciiy4ail. TpaekTopust 1 MUpOBasl JTUHUS, UX CBOMCTBA. CKOPOCTh U YCKOPEHUE KaK
npousBoaHele. IlocTymatenpHOe M BpamjaTeabHOE [BHXKEHUS KaK OCHOBHBIC BHJBI JBHKCHHU.
VYTI10BBIE CKOPOCTh U YCKOPEHHE, HOPMAJIbHOE U TaHT'€HLMAIbHOE yCKOopeHus. CKOpOCTh U YCKOpEHHE
B MHOT'OMEPHOM IIPOCTPAHCTBE. MIHepIuaibHbIe CHCTEMBI U PABHOIIPABHOCTH IOKOS U PABHOMEPHOIO
HpsIMOJIMHENHOTrO ABMKeHus. [locTynaTt o mocTosHCTBE CKOpOCTH cBeTa B BakyyMme. IIpeobpazoBanue
MHTEPBAJIIOB BPEMEHH U JJIMHBI IPU OOJIBIINX CKOPOCTAX OTHOCUTEIbHBIX JABM)KEHUH MHEPLUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPEISATHBUCTCKOE CIOKEHUE CKOpOCcTed. MHTepBanm Mexmy
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JInHamuka

Cuna u macca, cynepno3uinus cui. [lepBbiii 1 BTOpoil 3akoHbl HbloTOHA. YpaBHEHHS ABUKEHHS,
pOJib HAaYaJIbHBIX YCJIOBUM, NPUHLHUII JeTepMUHU3MA. [Ipumepbl pelieHus ypaBHEHUN JBUKEHMS.
JIBM>KEHHE Tell B II0JIE€ CHUJI TATOTCHMs, SBJIICHUE HEBECOMOCTH B CIIyTHHMKax. /luHamuka ciiesimmx
cucrteM. Mmnynbc, 3aKOH COXpaHEHUs HMITYJIbCa I MEXAaHWYECKOM CHUCTEMBI, TPETHUH 3aKOH
Herorona. Bzaumopeiictsue ten uepes nose. O0Omas GopMyaupoBKa 3aKOHa COXPaHEHUS UMITYJIbCA.
Kunernueckas s3Heprus mMaTepuanbHON TOYKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMIynbca. Pabora
U NOoTeHIMaIbHas sHeprus. Pabora nmepemeniennus MaTepualbHOW TOUKU MO KPUBOJIMHEHHOMY IYTH.
[loTeHuumanpHple  CWJIBI, BBEACHUE IIOHATUSA IIOTEHUMANa I B3aUMOJCUCTBYIOIIMX  TeIl.
ITorennuansHast GyHKIMS, TOTEHIMAIbHAS OBEPXHOCTh. CBSI3b KOMIIOHEHT CHUJIbl M MOTEHIMAIBHON
¢ynkuuu. [loTeHnmansHas ssMa M yCJIOBHE YCTOWYHMBOTO paBHOBecHs. HEBO3MOXHOCTH paBHOBECHS
CUCTEMBl B3aMMOJACHUCTBYIOUIMX CTAaTHYECKMX TOYEYHBIX JJIEKTPUUYECKUX 3apanoB. [IpumHnun
TUTIOTHEWIIEH YMaKOBKA M OOBSICHEHHE NPOCTPAHCTBEHHBIX (opM KpucTauioB. KoHdopMarmoHHbII
aHaJn3 MOJeKyJd. MoMeHT cuibl. J[MHaMuKa BpalleHHWsl TOYKM M Tejla BOKPYr IOCTOSHHOM OCH,
IIOHATHE O MOMEHTE MHEPUUU MATEPHUAIBHON TOYKU WM Tejla. Y PaBHEHUE IBM)KCHMS BPAILAIOIIEIOCs
BOKPYT HEMOJBHUKHOU OCH Tesla. MOMEHT UMITYJIbCA, CBA3b €0 KOMIIOHEHT ¢ KHHETUYECKON SHEpruen
BpauieHus. VM3mMeHeHne MOMEHTa MHEPLUHU Tela IpU IIEPEHOCE OCH BpamieHus. ['J1aBHble MOMEHTHI
WHEPLUMH U YCTOWYMBOCTH BPAIICHUS Tell. 3aKOH COXPAHEHHsS MOMEHTA UMITYJbCa Tela U CUCTEMBI
ten. OcoOeHHOCTH KOHCTPYKIUHU BeproyieToB. I'mpockonmbl M ux npumeHeHue. LleHTp Mmacc u
YPaBHEHUE €ro IBWKEHUs. Paz/ienenne nocTynaTenbHbIX U BpalllaTENIbHbBIX IBUKEHUI TBEPIOTO TENA.
[Tapa cun. Cucrema ypaBHEHUH JUIsl ABMDKEHHS TBEPAOIO Teja M €ro KMHETHYecKas SHeprusi. 3aKoH
COXpaHEHUs1 DHEPIMU U €ro CBsA3b C PABHOMEPHOCTBIO TEYECHHUS BPEMEHHU. [IBUIKEHHE CHCTEM CO
MHOTHUMHU CTeNeHsIMU cBoOO1bl. DyHKuMs Jlarpanka u ypaBHenus Jlarpanxka. [IpuHiun HauMeHbIIEro
JNEUCTBUA.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[Tpuniun otHocuTeNnbHOCTH B (pusmke. PenstuBucrckuit mmmynsc. [IpeoOpazoBaHue sHepruu-
nMIrynbca. Macca U ee CBs3b € DHEpruey Nnokos. Macca CIO0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMojieiictBus yacteid. HeamautuBHocTh Macchl. [ledekT macchl M 3HepreTuka. Kunernmueckas
SHEPIUsl B PEISITUBUCTCKOM MEXAaHWKE. YPAaBHEHHE [JBWKECHHsS MaTepUaIbHOM TOYKH B
PENATUBUCTCKON MeEXaHUKe. [IBMKEHHE MaTepHaJbHOM TOYKM IIOJA JEHCTBHUEM IOCTOSIHHOM CHIIBI.
CkopocTh cBeTa Kak TpeAelibHas CKOpocTh. YacTHipl ¢ HyJIeBOM Maccod mokos. [lpunmmm
SKBUBAJICHTHOCTHU U TEOPUS IIPOUCXOKICHUS CUII BCEMUPHOTI'O TATOTEHUS.

Kousie6anus 1 BOJIHBI

Konebanus kak YacTHBIM cilyyail JBMIKEHHS, YCJIOBUSI TOSBICHUS KojeOaHW. YpaBHEHUE
IBUKEHMSI TPYXKHUHHOTO MasTHHKAa U ero pemeHue. [‘apMoHnueckoe KojebaHWe U €ro
XapaKTepUCTUKH. YpaBHEHHE JABIKEHHs (PU3UYECKOrO MAasATHUKA M €ro pelieHue, MaTeMaTHYeCKui
MasiTHUK. DHEprusi TapMOHMYECKUX KoseOaHuil. BeiHyX/1eHHble Koyie0aHUS U SBJIEHUE PE30HaHCA.
Pe3zonanc kak mposiBieHue Oudypkauuu. ABTokoneOanus. [Ipumepsl MposiBIEHHUS PE30HAHCHBIX U
aBTOKOJIEOATEIbHBIX SIBIEHUN B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas nepenadya SHEPruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B ynpyrux cpenax, JMHENHHbIE, IOBEPXHOCTHbBIE



U 00beMHBIE BOJHBI, TOMEPEUHbIE U MPOJOJIbHBIE BOJHBL, (DPOHT BOJIHBI, IUIOCKHE U cheprueckue
BOJIHBI. AHATMTHUYECKas 3amUCh Oeryiieil BonHbl. BomHoBoe ypaBHeHue. [lepenoc sHeprum Oeryieit
BosHOM. Crokenue kojiebaHui W BOJH. KorepeHTHble MCTOYHUKH BOJIH. WHTepdepeHIus BOJIH OT
TOYEUHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIIOBUS MOSBICHUS MAaKCUMYMOB U MHUHUMYMOB. CloxeHUE
KpyroBeIx U chepuueckux BosiH. [locTpoenue (poHTa BONHBI 10 NpuHIUMNY |loiireHca, MoBeAeHUE
(dbpoHTa BOJTHBI B HEOJHOPOIHOU cpene. OTpakeHue u npenomienue BoiH. [Ipuanun depma. BeiBos
3aKOHa IIPEJIOMJICHUS BOJIH Ha TPaHUILIE IBYX cpell Ha ocHOBe npuHuuna Oepma. [Ipunnun depma kak
YAaCTHBIN cllydail 0oOIIero MpHUHIMIIA MUHUMaKca. [losBlieHHe OTPaKCHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CI0KEeHHe BCTPEUHBIX BOJIH W 00pa3oBaHHE CTOSIUMX BOJH. [lepexoaHoe cocTosiHre U Bpems
penakcauuu. CBsI3b JIJIMH CTOSYMX BOJIH C pa3MeEpaMH Cpejbl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBaHue. YpaBieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHThI CTATHCTHYECKOH M MOJIEKYJISIpHOH UMK

MUKpPOCKOIIMUECKHE W MaKpOCKONMYECKHE sBICHUsA. MneanbHbl ra3 Kak CTaTUCTHYECKas
cucreMa MHOTHX 4actuil. [laBieHue, o0beM U Temmeparypa ra3za Kak o00OIIEHHBIC XapaKTePUCTHKU
cocTosiHMS ra3a. PaBHOBecHble M HEpaBHOBECHbIE COCTOsSHHUA Taza. OOpaTumble U HeoOpaTUMbIe
mporeccel. Jlmarpamma gaBlieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIC 3aKOHBI, 000OIEHHBIN
ra3oBbIl 3aKOH (YpaBHEHHE COCTOSHUS HI€aJIbHOro ra3a). BeIBo ypaBHEHHS COCTOSHUS HJI€aTbHOTO
raa Ha OCHOBE KMHETHYECKHX MpeACTaBICHUNA. PU3NYECKUN CMBICI MOHATHS TEPMOJIUHAMUYECKOU
Temreparypbsl. Pacripenenenue sHepruu mo cremeHsM cBoOoxabl. Pacmpenenenuss MakcBemna u
Bonprmana, Gapomerpudeckas ¢opmyna. HepaBrHoBecHbie mpomuecchl. Juddysus, auddy3us depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIIEHUE U €ro poJib B IKUIHEACSITEIbHOCTU PACTCHHIA.
Tennonepenaua. BuyrpenHee TpeHue. BolipakeHue HepaBHOBECHBIX IPOLIECCOB uepe3 00OOIICHHbIE
TepMoarHamuieckue cuibl. CooTHomeHue B3auMHocTu OHcarepa. PeanbHble rassl, ypaBHeHue BaH-
nep-Baanbca, KpuTHYecKas TO4YKa, pEaJbHbIE HW30TE€PMBI, CXKIWKEHUE Tra3oB. DIyKTyanuuu u
camoopraHu3zanus npu (pa3zoBoM Mepexoje ra3-KuAKoCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KUIKOCTAX, OXJAKICHHE >XHIKOCTH TPH HCHAPEHHUH, TEPMOPETYISIIUS PACTEHUW M SKHUBOTHBIX.
CmaumBaronye 1 HecMauMBaromue xuakoctu. Kanumnspusie seiaenus, popmyna Jlannaca.

DJIeMeHThI TEPMOAMHAMUKHI

[lepBoe Hayamo TepMOIMHAMUKH, W30MPOLECCH, aAnMa0aTHUYECKHU MPOIIECC, OXJIAXKIACHHE ra30oB
MpU a1nadaTUYECKOM PACIIMPEHUU M TIOJNIyYeHHE HM3KHUX Temneparyp. YpaBHenue Ilyaccona u ero
BbIBOJ. Kiaccuueckasi Teopus TEMJIOEMKOCTEHN, MPUYUHBI OTKJIOHEHUSI PEAIbHBIX TEIJIOEMKOCTEHN Kak
(GyHKIMH TeMIEepaTypsl OT pe3yabTaTOB KilacCuyeckon Teopun. PaboTa maeanbHOro raza B pa3JIMuHbIX
nporeccax. ObpaTumbie U HEOOpaTUMBbIEe ITUKIBL. TernoBble MalUHbI U UK KapHo, BTOpoe Haydano
TepmoarHaMuku. KommpeccuoHHbIE XOJOAWJIBHUKHM W TEIJIOBBIE HACOCHL. OJHTPOMUSA  Kak
TepMoAnHamMuieckuid noreHunan. dopmyna s 3HTponuM wuaeanbHoro rasa. Teopema KapHo u
0000IIIeHHE TIOHSATHS DHTPONUU KaK TEPMOJUHAMUYECKOTO TOTeHIMana. CBs3b JHTPONUU C
MHUKPOCOCTOSIHUSIMU MA€aIbHOrO ra3a. CTaTuCTUYECKOE TOJKOBAHUE SHTPONUHU. DHTPONUS U CTEIEHb
BBIpOXKIeHUs1 cucTemMbl. @opmyna bonbiMana. DHTponus ¥ uH(opMmaiua. Bo3pactanue sHTpomuu
Mpy HEOOpaTHUMBIX MpolleccaX Ha MpUMEpe BBIPABHUBAHUS TEMIIEPATypbl JABYX HaXOIAIIUXCA B
KOHTAKTE HArpeThIX TeJI M IPH BBIPABHUBAHWUM JABJICHUM B JIBYX YacTsaX cocyzaa ¢ razoM. [lepBoe u
BTOpOE Hauanaa TEPMOJUHAMHUKHU, M KUBbIE OpraHu3Mbl. [loHATHE O TepMOAMHAMHKE HEOOPAaTHMBIX
MPOIIECCOB U OTKPBITHIX CHCTEM. OHTPOINHUS B CHUCTEME OpraHU3M - OKpYXKaroIlas cpena.
[Ipon3BOACTBO SHTPONIMHU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pazjen 2. DiieKTpUu4ecTBO U MATHETH3M

DJleKTPpHYeCKHe U MATHUTHBIE SIBJICHUS

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

B3anMopeiicTBre HEMOABUKHBIX U IBMXKYIIUXCS 3aps0B, PU3NUECKHUI CMBICT MAarHUTHOTO TOJIS.
[Tone Towyeunoro 3apsana (3axoH Kynona) u cucremsl 3apsnoB. [lone gumnons. DiekTpocTaTudeckoe
MoJie MOJIKYJIBl M XUMHUYecKkue peakiuu. MuTerpanbHas ¢gopma 3akona Kynona, teopema ["aycca
(mepBoe ypaBHeHue Makcemia). BeiBox dhopMyn aiisi HAPsSHKEHHOCTH AJEKTPOCTATHUECKUX TOJEH
3apsHKEHHOTO TPSIMOTO  TPOBOJIA, IIOCKOCTH, KOHJeHcatopa. Pabora mepemermieHus 3apsjga B



JNEKTPOCTATUYECKOM  II0OJIe, IIOHATHE MOTeHnuana. Bropoe ypaBHeHme MakcBemna ais
AJIEKTPOCTATUKA B HHTETPAIbHON (hopMe. DIeKTpHUecKass €MKOCTbh OJHOTO MPOBOJHUKA U JBYX
IIPOBOJIHUKOB, KOHAEHCATOPbI, paboTa Mo 3apsake KOHAEHCATOPOB. DHEPrus JIEKTPOCTATUYECKOTIO
noyids. M3MeHeHue HamnpsyKEHHOCTH  JIEKTPUYECKOrO IOJIE [P BBEACHUM  JTUAJIEKTPUKA,
MOJIAPU3YEMOCTh IUDJICKTPUKA, JUAIEKTPUYECKass NPOHULAEMOCTb. 3MEHEHHE IUAIIEKTPUYECKOU
MPOHHUIIAEMOCTH MPH XMMUYECKUX PEAKIMIX U MCIIOJIb30BaHUE ATOTO P derTa. DISKTPUIECKoe MoJie
B NpoBoAHUKAX. [IoHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa M Cuia TOKa, aAuddepeHuunanbHas
¢dopma 3axkona Oma. IlepBoe mpasuno Kupxroda. [IpuumHa MOSBICHUS SIIEKTPHYECKOTO TOKA B
IIPOBOJIHUKE, (PU3MUECKUIM CMBICI MOHATHUA CTOPOHHMX 3JIEKTpUYECKHX cuil. BeiBon 3akoHa Oma s
Bcel nenu. Bropoe npaBuno Kupxroda. MaraHutHoe moJie IPSIMOTO TOKa, OOBSICHEHHUE €T0 TOSBICHUS
Ha OCHOBAHMM DEIATUBUCTCKUX NpeacTaBicHUU. IHTerpanpHele ypaBHeHMs MakcBemna mis
IIOCTOSIHHBIX MAarHUTHBIX Mojei. IIpumepbl BbIYMCIEHUS HANPSDKEHHOCTEH MarHUTOCTATHUECKHX
noniei. 3akoH buo-Capapa-Jlamnaca. B3aumopeiictBue moseit u 3apsioB (Tokor). @opmyna Jlopenia
JUIs CUJIBl, NEHCTBYIOLIEH Ha 3aps] CO CTOPOHBI 3JEKTPUYECKOr0 W MarHUTHOro mnosied. IlpuHnumn
JNEHCTBUSL MAacC-CIEKTPOMETPOB M KX IPUMEHEHMs B XUMUU. VHAyKIMOHHBIE —SBJICHMS,
TpanchopMaTopbl, (pU3MUECKUE NPUHIMIIBI KX JeHCTBHS. OKcrparoku. llomHas cucrema
MHTETPpAJIbHBIX ypaBHeHUMH MakcBemna. CMBICT 4YIE€HOB CHUCTEMBbl ypaBHEHHM Makcsemia,
OIMCHIBAIOUINX SIBICHUS, CBS3aHHBIE C M3MEHEHMSIMHM JJIEKTPUYECKMX W MAarHUTHBIX BEIMYUH BO
BpeMEHU. B3auMOCBA3b NEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, JIEKTPOMarHuTHOE 110J1€ U
uznyuyenue. Ilons naBwxymuxcs 3apanoB. M3nyueHue 3JI€KTPOMarHUTHOIO IOJIS HEPAaBHOMEPHO
OBy Kymumcst 3apanom. «Ilapagoke» atoma.

Pa3nea 3. OnTuka u aromMHas pusnka

JJICKTPOMATHMUTHOE U3/ IyYeHHE H ONITHKA

CB00O/IHOE DIIEKTPOMArHUTHOE TOJIE W €r0 CYIIECTBOBAHUE B BHUJIE JJCKTPOMATHUTHOW BOJHBI.
Ilonepe4HOCTh AMEKTPOMArHUTHBIX BOJNH. CKOPOCTh PACIPOCTPAHEHMS JJIEKTPOMATHUTHBIX BOJIH H
criocoObl ee m3mepenus. lllkana snmekrpoMarHuTHBIX BOJH. CIIOCOOBI TEHEpAli M UCTIOJIh30BAHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YaCTOT.

SIBrieHus1, oMUCHIBaeMbIe BOJHOBOM Teopueil cBera. MHTepdepeHnns cBera, YCIOBHS MOSBICHUS
CTaTUYECKON HUHTEepPEpeHIIMOHHON KapTUHBI, MHTepQEpeHIMs] NpU pa3lieleHud (POHTA BOJHBI,
MIPOCBETIICHUE ONTUKH, HHTEp(EpOMETprl U HX Hcmoib3oBanue. Dypre-cnekrpomerprl. [lonarue o
ronorpapun. Jdudpakuus, nudppakuus Ha mend. PoKyCHpOBKa 3JIEKTPOMAarHUTHBIX BOJIH M CBS3b
pasmepa u(dpaKIMOHHOTO TMIsITHA C pasMepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHMU3aIuU
PalMoOIOKAIMOHHOM CITy:KOBI. YCIIOBHSI IepexoAa OT BOJIHOBOM ONTHKH K T€OMETpUYEeCKOH. 30HBI
@penenst, 30HHas miIacTuHka OpeHenst Kak QoKycupyromui 3nemMeHT. JudpakioHHas penieTka Kaxk
JUCTIEPTUPYIONIAsl CUCTeMa. AHaJIM3 COCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHoBckas nudpakuus,
MOHATHE 00 OOPATHBIX AU(PPAKIMOHHBIX 3a/ladaX, PEHTI€HOCTPYKTYPHBIM aHAJIU3 U €ro 0COOEHHOCTHU
IPUMEHUTEIbHO K OuonornyeckuMm ooOwvektam. IIpoctpancrBennas crpykrypa JHK u PHK.
JppaKkIIMOHHBIN Mpesen pa3periaieil CHoCOOHOCTH ONTHYECKUX TPUOOPOB.

CBeT U BeliecTBO, MOHATHE O BTOPUYHBIX BOJHAX, Pa3J/ieIeHUe SHEPTUU Ha TpaHuLe pa3zena ¢as,
PE30HAHCHBIN XapakTep B3aUMOJICHCTBUS CBeTa M BellecTBa. Jlucnepcus, Kiaccuyeckoe 0ObsICHEHNE
3aBUCUMOCTH KO3 (UIMEHTa MpeJOMIIeHHs CBeTa OT JJIMHBI BOJHBI MAJaloIIEro cpera. SIBieHue
JBOMHOTIO JIydyenpeaoMIIeHus, MoJIsIpu3alus cBeTa KpuctauiaMu. [onsipru30BaHHbIN CBET, ONTHYECKas
aKTUBHOCTb, CaxXapOMETPHs, HCIIOJIIb30BAHNUE SBJICHMS BpAIICHHUA IUIOCKOCTH MOJIApU3aluU B
MoJieKyisipHoil Ouonoruu. ®otosddexT n kBaHTOBas Npupoja ceera. Kpyr siBineHuid, o0bsICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B ONTHKE. /[BOMCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI TMOTJIOIIEHUS CBETa, IMOHATHE O HEIUHEHHbIX 3(dekxTax. OcHOBHBIE
3JIEMEHTHI KOHCTPYKIUHU CIEKTPO(POTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTh OCBEIIEHHOCTH
OT BU/1a OCBETUTEIIEH.

DJIeMEeHTbI YUYEeHHsI 0 CTPOCHUHM BellecTBa
OcoOeHHOCTH TIOBEACHHUS MHKPOYACTHIl. [IpWHIMIBI OMUCaHWUS TIOBEACHUS MHKPOYACTHIIL,
BOJIHOBasi (DYHKIMs, COOTHOIIEHHE HEOmpeIeNeHHoCcTel, BonmHa ne bpoinsa. I[loctynarer bopa.



VYpasuenue [llpenunrepa (BpeMEHHOE W CTallMOHApHOE), (DU3UYECKUN CMBICI BXOJAIIAX B HETO
wieHoB. Pemenue cranmuoHapHoro ypaBHeHus Illpeaunrepa ans 4YacTUIbl B OAHOMEPHOM
MOTEHLIMAJIbHOM SIIIMKE W YaCTUIBl HAa OKPYXHOCTU. YCJIOBHS MOSIBICHHS KBAHTOBBIX SIBICHUU.
Bnusinne maccel M 00JIacTH JIOKaIM3alMU 4acTull. JIBymMepHas MOTEHIMalbHas siMa, BBIPOXKICHUE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpOKIeHUs. [loTeHInanbHas sMa KOHEUHOH TTIyOMHBI U BIMSIHHE €
ryOMHBl M IIUPUHBI HA YPOBHH SHEPrHM 4YacTUIBl. BO3MOXHOCTH JIOKaJIM3allMd YacTHIBI B
npoctpancTBe. TyHHEIbHBIN 3¢ dekT. 3amoaHeHue ypoBHeW W npuHuun I[laynu, mojHas SHEprus
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOM cHCTE€ME. YPOBHHU 3HEPIMHM B aTOME BOAOPOJA, MEPEXOJbI
MeX1y ypoBHSAMU. VHIUBUIYanbHOCTh CIIEKTPOB aTOMOB M 3MHCCHOHHBIA CIEKTpajibHBIA aHAJIM3.
Metannudeckass MOAEIb MOJIGKYJIbl U OOBSCHEHHE KOPPEISIUU I[BETHOCTH BemiecTBa U dddekra
COMPSIKEHMsS] XUMUUECKHX CBsi3el B MoJiekynax. HopManbHas U MHBEpCHAs 3aCEJICHHOCTh KBAHTOBBIX
coctosinuii. Ilornomenne, CIOHTaHHOE W BBIHYXJEHHOE u3nydeHus. Koaddumments: DiHIITEHHA.
®opmyna [lnanka. YcuneHnue cBeTa nmpu NpoX0oKISHUU Yepe3 MHBEPCHO 3acesieHHyto cpeny. [lonarue
0 Ja3epax.

duznyeckas MpUPoa XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOCHHE MHOTO3JEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSACHEHHE NPUYMH TMOSBICHUS MPOCTPAHCTBEHHBIX (opM Moinekyn. [IpuHnmn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpallleHre B MOJIEKYJIaX U €ro poJjib B OMOXUMHYECKHX
peakuusx. J[BuxkeHue 4acTUI] B MHOTOAaTOMHBIX MOJIEKYJIaX M BUIbl MOJIEKYJISIPHON CHEKTPOCKOIIMH.
CummeTpust MOJIEKYII M NTOSIBJIIEHUE NTPaBUIl 0TOOPA.

@DOTOXMMHUYECKHE PEaKIMH W OCOOEHHOCTH TOTCHLIMAIBHBIX ITOBEPXHOCTEH OCHOBHBIX U
BO30Y>KICHHBIX 3JICKTPOHHBIX COCTOSIHMM B MoJsiekyiax. Pacmaa Monekyn mpu (OTOBO3OYKIACHUSIX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHCHoOpPT dHeprud npu GorocuHTe3e. 30HHAsT CTPYKTypa
JIEKTPOHHBIX COCTOSIHUM KPHUCTAJIJIOB. 3aloJIHEHHbIE U HE3alOoJHEHHbIE 30HBL. YpoBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHI U JUAIEKTPUKU. OCOOEHHOCTh IPOBOAUMOCTH B IOIYIPOBOJIHUKAX.

CucremaTHKa 3JI€MEHTAPHBIX YaCTHUIl. 3aKOHBI B3aUMOIPEBPAIICHUN YaCTHI], SAEPHBIC PEaKIuHy,
nedext maccbl. CTpoeHue siep, AAEpHbIe CUIIbl, YCTOMYMBBIE U HEYCTOMYMBBIE Spa, €CTECTBEHHAs U
HCKYCCTBEHHasI PaZOaKTUBHOCTD. 3aKOHBI PaOaKTUBHOTO pacmaja. [TpunHIHIBI
paIMoaKTUBALMOHHOTO aHanu3a. «MedeHblie» atoMmbl B Ouosioruu. [lyTu mcmons3oBaHus SACPHOMN
SHEPTHUH.

3aK0HOMEpPHOCTH Pa3BUTHS

Ilonatue o0 »HBomtonMM B (GHU3MKE, OWUOJIOTMM M JPYIMX Haykax. I[IpoTHBOMOIOXHOCTB
HaIPaBJIEHHOCTEN ATHX ABOJIIOLIMOHHBIX MpolieccoB. [IyTu npeoionenrs npoTuBOpeyus.

Bpewms B kinaccuueckom Mupe. Ponbs nepuoandeckux U HENMEpUOAMYECKUX MTPUPOAHBIX MPOLIECCOB
B (OpMHUpPOBaHMM TOHSTHUS BpeMeHH. VHBapHaHTHOCTh MNPOCTEHIIMX (UINYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE IIPOLIECCHI B CIOKHBIX CUCTEMAX U MOSBICHUE
cTpensl BpeMeHH. Ponb cioywaiiHbix ¢akTopoB B (OpMHUpOBaHMM CTpenibl BpeMeHH. Diykryanuwu,
NOSIBIEHHE CAaMOOPTaHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuil agpdext. Pons 6udypxanuii. [loBegeHre SHTPONUN B OTKPHITHIX CUCTEMAX.

JlOnOJTHUTEIBbHOCTD, COOTBETCTBHE, NPOrH03. OOIHOCTL (yHAAaMEHTAJIBHBIX BHIBO/IOB

puszukn

[IpyHIMO JONOJHUTENBHOCTH M €ro BceoOuHocTh. lcmonb3oBanue Mmojeneil sBiIeHUN U
00BEKTOB B MpoOIecce MO3HAHUS KaK CIEACTBHE MPHUHIMIA JOMONHUTENbHOCTH. OOpaTHbIe 3a7ayy,
CyObeKTUBHBIA (pakTop mpHu uX pemeHHH. OrpaHMYEHHOCTh NPHUHIMIA JO0Ka3aTeIbHOCTH B HAYKe.
[IpuHIMI coOTBETCTBUA, HaAOJO/aeMble U HEHaONIoJaeMble BEIWYUHBI B (Qu3uke. TpeOoBaHUs K
dopmupoBaHuio ¢pHU3MUECKUX Teopuid. PacmmpeHHOe NOHMMaHWE MpPHUHLUIOA JAETePMUHU3MA.
CnyyaitHoe ¥ 3aKOHOMEpPHOE B MPUPOJE U MpeAesbl TPUMEHUMOCTH HayyHOro mporHosa. Haydnbrit
IPOTHO3 B Hayke 00 oOmiecTBe. Pusnka u kubepHeruka. Cresiume CUCTEMBI U yIIpaBlIeHHE.



4.2. Cogepxanue JeKI Ul

/o

Coneprxanue JeKIUU

Komn-Bo

JacoB

DBONIOIUS M COBPEMEHHBIE Mojenu (pusmdeckoi kapTuabl Mupa. CoBpeMeHHas
¢u3MKa Kak KyJabTypa HaOJNIOACHHUH, MOJCIMPOBAHUSA, SKCIEPHUMEHTAIBHOTO
HCCIIEIOBAHUS W KOJIMYECTBEHHOIO NPOTHO3UPOBAHUS SABJIEHUW MpupoAbl. Poib
(U3UKHA B Pa3BUTUU TEXHUKH M arpoNpOMBIILIIEHHOTO MPOu3BOACTBA. KnHemaTnka
MaTepUAIbHOMN TOYKHU. Koopannarusiit METO/ OIIMCAHUSI IBIKECHUH.
Kunematnueckoe  ypaBHEHME  JIBHOKEHUST W ONpeAeNsieMble IO  HEMY
KUHEMATUYECKHE XAPAKTEPUCTUKH.

Bekropuplii cnioco0 omnucaHusi JIBWKCHUHU. BEKTOphI IepeMenieHus, CKOpPOCTH,
YCKOpEHHs. YTJIOBbIE XapaKTEPUCTUKHU JIBJKCHUSI MO OKPYKHOCTU. IJIEMEHTHI
penaTuBucTCKOM MexaHuku. [locTynaTel crnienuaabHOW TEOPUHM OTHOCUTEIHHOCTH.
[IpeoOpazoBanus Jlopenna. CroxkeHue ckopoctedl. OTHOCHTENBHOCTH JIMHBI
OTPE3KOB U JJIUTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

JIluHaMyKa MaTepHaJbHOM TOYKM M IIOCTYIIATEIBHOIO ABWXKEHUS TBEPAOIO TeEja.
[Ipuniun  otHocuTenbHOCTU. 3akoHbl HbtoroHa. Buaer cuin.  JluHamuka
BpalaTeIbHOTO ABUKEHUSA. MOMEHT cuiibl. MOMEHT MHEPIMHU. 3aKOHBI COXPAHCHHS
HMMITyJIbCA U MOMEHTa uMIlysibca. MHepiuanbHble U HEWHEpPUUAIbHBIE CUCTEMBI
orcuéra. CUIIbl HHEPLIMH NIPU PA3ITUYHBIX BUAAX JBUKEHUS.

PaGora, momHOCT, ® D3Heprus. MexaHudeckas padoTa M MOIIHOCTH IPH
IIOCTYIIAaTEJIbHOM U BpalllaTeIbHOM JABIKEHUAX. KuHeTnueckas 3Heprus u teopema
0 KMHETUYECKON YHEPTUU.

KoHcepBatuBHbIE CWJIBI M INOTEHLHMaldbHas 3Heprus. lIpumepsl NmoTeHLMaIbHBIX
1oJiel. 3aKOH COXPAaHEHUsl YHEPTUU B MEXAHUKE.

Mexannueckue konebanus. KunemaTnka rapMoHudeckux kosiebanuii. CroxxeHue
KoJieOaHu. AKYCTHYECKHE PE30HATOPHI.

Junamuka  rapMmoHudeckux — kojeOanui.  JuddepennmanbHoe — ypaBHEHHE
KojeOaHuii. 3aTyXarolue W BBIHYXJICHHBIE KojeOaHus. MeXxaHN4eCKHid pe30HaHC.
MasTHUKW.

Mexannueckue BoJHBL. BomHoBoe ypaBHeHue. Bunel BonH. MHTepdepenuus,
Judpakiys 1 qucnepers BosiH. BonHbl 1 nHopmanus.

OCHOBHBIE TIOJIOKEHHS MOJIEKYJIIPHO-KMHETUYECKOW TeopuH. MieanbHbI ras.
OcHoBHoe ypaBHeHHe MKT u ypaBHEeHUE COCTOSHMSI HCAJIBHOTO Ta3a.

ArperaTHble cOCTOsSIHUS U (a3oBble Mepexonabl. PeanbHble razpl. CoknKeHHE Ta30B.
OcoGenHoctu  xuakoro  coctostHus.  CtpoeHue — KpuctamuioB.  JledexTs
KPUCTAJNINYECKOT0 cTpoeHMs. IIpouHOCTh M MIACTUYHOCTb.

SBnenuss nepenoca. JAuddysus, TEmIONPOBOAHOCT, M BHYTPEHHEE TpEHHUE.
MounekyJIIpHO-KUHETHYECKAst TEOPUS SIBJICHUN IIEpEeHOCa.

10.

OcCHOBBI TEpMOJMHAMUKHU. BHYTpEHHSI SHEPTHUs U MEPBOE HAYAI0 TEPMOTMHAMUKH.
PaGora u Temmo€MKOCTh Ta3a MpHU pa3iMyYHBIX Mporeccax. Bropoit 3akoH
TepMOJIMHAMUKU. TernaoBble ABUTaTENr W XonoauibHbie MamuHbl. KITJ[ TernoBsix
JIBUTATEJIE U CTAaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMoauHaMuku. [loHsTue
sHTpormu. [loHsATHE O TepMOAMHAMHKE HEOOpPATUMBIX MPOIECCOB U OTKPBITHIX
CHUCTEM.




11.

OnexTpuueckuid 3apsan. B3aumoneicTBue 3apsioB. DIEKTPOCTATHUECKOE TOJIE.
Bektop wnHanpsoxkéHHoctH. Pacuér snekTpoctathueckux nojed. [lorenuuman
AJIEKTPOCTaTHYeCKoro  mons.  Pabora 1O  THepeMemeHuio  3apsiioB B
NEKTPOCTATHYECKOM ToJIe. IToTenuman U IPajUeHT  IOTCHIMAJA.
OKBUIOTEHIIMAJIbHBIE IOBEPXHOCTH.

12.

BemectBo B anexrtpuueckoM 1mosie. llomspHble M HENOJSpHBIE MOJIEKYJIBL.
[Honspusanus JUDIIEKTPUKOB. Bexkrop CMEILECHUS. [IpoBoHMKHM B
EKTPOCTATHYECKOM I0JIE. DIEKTPOEMKOCTh POBOIHUKOB. KOHIEHCATOPEI.

13.

[TocTostHuBIN 351ekTpUueckuil TOK. 3akoHn Oma. DnexTpoaBrkymias cuia. [IpaBuna
Kupxropa u  pacuérel snextpuyeckux ueneil. Knaccuueckas — teopus
NEKTPONpPOBOAHOCTH. BpBox 3akona Owma. Ilpuponma cBepXIIpOBOAMMOCTH.
Hocurenn  Toka B pasiMyHBIX  IPOBOAHMKAX.  OJJIEMEHTBl  TEOPHUH
anekTponpoBoaHocTH.  IlomynpoBognuku.  IlomynpoBogHUKOBBIE — ITPUOOPHI.
OneMeHTbl (QU3NYECKOM 31eKTpOHUKU. KOHTaKkTHblE SBJIEHHA B MeTaax M
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOW IIOJYNPOBOAHUKOBOM KOMIIBIOTEPHOU
TEeXHUKU. BuoToku u 6uonHpopmaTHka.

14.

MarnutHoe mnone. B3auMoaeucTBue 3JEKTPUYECKUX TOKOB. Pacu€rbl MarHUTHBIX
noneil. 3akon buo-CaBapa-Jlannaca. MarauTHele cBolcTBa BemiecTBa. Jua-, mapa-
u Qeppomarnetuku. Jlomenbl. @eppuThl. DIIEKTPOMArHUTHBIE CENapaToOpbl B
arpouHxeHepuu. JlelicTBUE MArHUTHOTO IO Ha D3JIEKTPUYECKUH TOK H
IBUOKYIIHECs 3apsokeHHble dacTuibl. Cmima Awmmepa u cuna Jlopenma. Dddexr
Xomia. DIeKTpOABUTATEIIH.

15.

OnexTpoMaruuTHas uHAyKuMs. 3akoH ®apanes u npaBuwio JleHuna. MexaHusm
Bo3HUKHOBeHHsT DJIC wuHaykuuu. ['enepatopel rapmonuueckon JIJIC wu
TpanchopmaTopbl. UHAYKTUBHOCTh MPOBOAHUKOB. DHEPTHsI MATHUTHOTO TIOJIS.

16.

[Tepemennslit anektpudeckuii Tok. Llenu nepemennoro Toka. 3akon Oma Jis 1ieneit
nepeMeHHoro Toka. IlomHoe compoTuBiIeHHE NEpPEMEHHOMY TOKYy. BekropHas
nuarpamma. Pe3oHaHc B 1IensIX epeMEeHHOr o TOKa.

17.

OnexkrpomarauTHoe nosie. O606menue 3akona dapanesi. 3akoH MOJIHOTO ToKa. TOK
CMEILEHUSA. OJEKTPOMAarHUTHbIE BOJIHBL. YpaBHeHMs MakcBema. Cucrema
ypaBHeHUI MakcBenna B qud¢depeHunanbHol U UHTerpaigbHol (opmax. Bektop
VYmosa-TloitnTuHra. /laBnenue csera. I'apmonuudeckuit ocummisitop. CBoOOgHBIE
ANIEKTPOMAarHuTHhIE KojeOaHus. 3aTyxarollMe M BBIHYXKJCHHbIE KOJeOaHus.
Pesonanc.

18.

I'enepanus, mnepegaya W HOpUEM  DJIEKTPOMArHUTHBIX  BONH.  OTKpPBITHIN
Kose0aTenbHbIH KOHTYp. [IpuHuun paboTel paauonepenaTunka U paguonpruéMHIKA.
Monynauusg M JOETEeKTUPOBAHUE AJIEKTPOMArHUTHBIX BOJH. Paauonokanus wu
teneBuaeHue. lllkana 3neKTpOMarHUTHBIX BOJH. PasznuyHble Auama3oHbl 4acTOT
AJIEKTPOMAarHUTHBIX BOJIH, UX XapaKTEepHbIE OCOOEHHOCTH U TEXHUYECKUE CPEACTBA
ux nosyyeHus. Mcrnonb3oBanue BUIMMBIX YIbTPa(QHUOIETOBBIX U APYTUX U3TYUEHUN
B PaCTEHHEBOJCTBE U )KUBOTHOBOJICTBE.

19.

DneMeHThl reoMeTpudeckoil onTUKU. OCHOBBI F€OMETPUUECKO ONTUKUA. DOopMyIIbl
@penens. [IpuHmun oOpatuMocTH CBETOBBIX Jydeil. IIpubGopsl reomerpuueckoit
onTUKU. POTOMETPHUSI.

20.

DOnemeHThl BONHOBOW onTuku. I[lpunnun [roiirenca. UuHTepdepenums cpera.
KorepeHTHOCT M ONTHYECKMI XOJ Jyded. YCIOBUS MAaKCUMyMa M MHHUMYMA.
Wntepdepomerpsl. OnemeHTsl ronorpapuu. [udpakuus cBeta. [IpuHuumn
I'olirenca-®penens. Judpakunonnas pemérka. Cnekrtporpadus. Judpaxmms
PEHTICHOBCKHUX JIy4eHl.




21.

B3anmozeicTeue usitydeHus ¢ BeuiecTBoM. [lonspusanus cBera npu OTPaKEHUU U
npenomieHun. J[BoliHoe mydenpesniomyieHre. ONTHYECKHM AaKTHUBHBIE BEIECTBA.
Caxapumerpsl. ckyccTBeHHasi aHU30Tponusi U €€ ucnoiab3oBanue. HopManbHas u
aHoMajbHas aucrnepcusi. TeroBoe u3iaydeHue. AOCOMIOTHO YEPHOE TeNo. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupometpusi. Dororddexr. BHemHuN, BHYTpEHHUH W BEHTHJIBHBIA (POTOIPDEKT.
VYpaBuenue OiHmreiina. I[lpumenenue ¢dorosnementoB. Dpdexkr KommroHa.
JlromuHecrieHTHOe — u3ny4deHue.  buomtomunectenuus.  DoToOMOIOrHYECKHE
nporeccel.  Porocunrted.  TepmoamHamMumka W MexaHU3M  (OTOCHHTE3a.
buosHepreruxa.

22.

DneMeHTHl KBaHTOBOM MexaHHUKH. KoprycKynsipHO-BOIHOBOU AyanusM. udpaxims
37eKTpoHOB. CooTHOIIEHUsT HeonpeaenEHHocTel. YpaBuenue lllpenunrepa. ATom
BOAOpOJAa. OHEpreTHYeckne ypoBHM aroma. [loTeHmmanm BO3OYKICHUS W
nonmzaumu.  [loctymater  bopa. U3nydeHne W NOIVIOINIEHWE  SHEPIUMU.
Bonopononono6Heie noHBL. CTPYKTypa CIOXKHBIX aTOMOB. DHEPreTUYECKUE YPOBHU
B cnoxHbIx aromax. Ilpunmun Ilaynmu. Onrtuuyeckue CHEKTpbl U CHEKTPHI
PEHTT€HOBCKOT'O U3ITy4YCHHUSI. [Tepuoaunueckast cucrema AIIEMEHTOB
.M. MeHnneneena.

23.

®du3uka MoJIeKyJl. JHEpreTu4eckre ypoBHU MojieKysa. OOMeHHOe B3aMMOJECICTBHE.
Monexymspable  cnekTpbl. [IpuHumnm — pabGoThl  KBaHTOBBIX  I€HEPaTOpPOB.
DONEeKTPOHHBIM NapaMarHUTHbIM pe3oHaHc. [lomuMepsl M KUIKHE KpPUCTAJLIBL.
OcHOBHbIE BUJbI KOJUIEKTUBU3ALUU MOJIEKYH. SIBIEHHME paguoakTMBHOCTH. Buibl
pPaIMOaKTUBHOTO pacmaga. 3aKkoH paAHoaKkTUBHOTO pacnana. CraOwibHbBIE U
pasvoaKkTUBHBIE M30TONBI. IIpHMHIMIBI pasinoOaKTUBAMOHHOIO aHaiusa. fnepHble
peakuun. MexaHusm sSaepHbIX peakumil. llenmHas peakuust geneHus  Anep
«MeueHble» aToMbI B Oronoruu. Ilytu ucnonb3oBaHus SAepHON SHEPTUH.

24.

OnemeHTapHbIE YaCTHUIIBL. Knaccudukanus AIIEMEHTAPHBIX YACTHII.
B3aumMonpeBpaiaeMocTb 3JIEMEHTApHbIX 4YacTULl. MeToabl YCKOpEHHsI 4YacTull.
AnTtruactunel W aHTHBenlecTBO. CoBpeMeHHass (U3WKa W arpoOMH)KEHEpUs.
BemectBo u mose. OOBEKTBI M HPOLECCH.  DBOJIOLMOHHBIE IPOLECCHI
npeoOpa3oBaHusl MaTepuu. BerecTBeHHBIE, YJHEPTETHUECKUE, dIICKTPOMAarHUTHBIE U
uHpopMalMOHHbIE TpeoOpa3oBaHus OMO0OBEKTOB. Pa3BuTHe  arpo¢usuky,
OroMexaHuku, 0Modu3nKu, OMo3HEpPreTuky, OMOMHPOPMATHUKH, OMOTEXHOJIIOTUH U
arpoMH>XEHEpUH.

Hroro
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4.3. Conepxanne 1a00paTOPHBIX 3aHATHI

/o

HaumenoBanue 1abopaTopHbIX 3aHITHIA

Kom-Bo
4acoB

I/I3yquI/Ie MEXaHHNYECKOI'O IBMXKCHHUS Ha MAallIMUHE ATBYJIa

OnpezneneHre MOMeHTa HHepLUUHU MasgTHIKA O0epOeka

OHpCIleJ'IeHI/IC MOMCHTA MHCPIIUHU MCTOJOM KPYTHUJIIbHBIX KoJIeOaHM

W3ydeHue konebaHU MaTEMAaTHYECKOT0 MAaITHUKA U OMPEeNIEHNE YCKOPEHUS
CcBOOOJHOTO MaIeHUS

I/I3yquI/Ie TapMOHHUYCCKHX KOJIEOAHHH C IIOMOIIBIO MMPYKMHHOTI'O MasATHHUKA

M3yueHne 3aTyxaromux KojaeOaH!i Mpu BHYTPEHHEM TPEHHH

~N ool b | WIN

Ornpezenenne BI3KOCTH KUIKOCTH 110 MeTory CTokca

NININ| N INDNIN




Onpenenenue ATUHBI CBOOOIHOTO Mpodera MoieKyn u ko3ddunuenra

8 BHYTPEHHETO TPEHUs BO3AyXa 2
9 | UccnenoBaHue dJIEKTPOCTATUYECKOTO TOJISI 2
10 | M3mepenue EMKOCTH KOHJICHCATOPA 2
11 | U3mepeHue conpoTUBIEHNS IPOBOIHUKOB METOJJOM MOCTa Y UTCTOHA 4
12 | V3ydeHwne nenu mocTOSTHHOTO TOKa 2
13 | Usmepenue ropu30HTAIBHON COCTABIISIFOIICH MATHUTHOTO TIOJIST 3eMITH 2
14 W3ydeHune 1ienyu nepeMeHHOro TOKa U OMpeIe]ICHHe WHAYKTUBHOCTH KaTYyIITKA 2
15 W3ydenne qudpakiiuy cBeTa U ONpeIeTeHIE THHBI CBETOBOM BOJIHBI ITPH 4
MOMOUTH TU(PAKIIMOHHON peréTKu
16 | [lomydeHue u aHATU3 MOJIIPU30BAHHOTO CBETA 2
17 W3ydeHue BpallleHus MIOCKOCTH MOJSIPU3alliY CBETa ONTUYECKH aKTUBHBIMU 4
BEICCTBAMHU
18 | M3ydeHne oNnTUYECKUX THPOMETPOB 2
19 | Usydenue 3akoHOB BHemHero Gorodaddexra 2
20 | AHanmu3 cneKTpa U3JIyuyeHHUs ra30opa3psgHON JTaMITbl 2
21 | AHanu3 CeKTpa U3Iy4eHUs JTaMIlbl HAaKaJIUBaHUS 2
Hroro 48
4.4. Conep:xaHue NPAKTHYECKUX 3aAHATHI
Ne o Kon-Bo
- HaumeHnoBaHue MpakTUYECKUX 3aHATUN qacon
1 Kunemaruka 2
2 Jlnnamuka 6
3 3aKOHBI COXpaHEHUs 4
4 Mexannyeckue Kosie0aHusl U BOJTHBI 6
5 DNeMEHTHl MOJIEKYIIIPHOM U CTAaTUCTUYECKON PU3UKU 6
6 DNIEMEHTHI TePMOTMHAMUKH 4
7 DNEeKTPOCTaTUKA 4
8 ITocTosSIHHBIN TOK, TMEKTPHUUECKHE IIENU  MaTePHAIbL. 4
9 [TocTostHHOE MarHUTHOE TI0JIE 4
10 DJEeKTpOMarHuTHbIE KOJIEOAHUS M BOJIHBI. 6
11 ['eomeTpryeckas ¥ BOJHOBasE ONTHKA 6
12 KBanToBas ontuka 4
13 DeMeHThl KBaHTOBOM MEXaHUKU M aTOMHOM (pr3uKH 4
14 ATOMHOE PO ¥ DJIEMEHTAPHBIE YaCTUIIBI 4
HTroro 64




4.5. Buabl 1 coiep:KaHue CaMOCTOATENbHON padoThl 00yYAKO M XCS

4.5.1. Buasl caMOCTOSTENBHOM pabOThl 00YJAFOIITHXCSI

Bunsl camocTosiTensHONM paboThl 00yJaromuxcs KoanuectBo yacos
[ToaroroBka K NPaKTHYECKUM 3aHATUSIM 48
[ToaroroBka k 1a00paTOPHBIM 3aHATHUAM U K 3alUTE 48

71a00paTOPHBIX pabOT

CamocTosTenbHOE HN3YUCHUC OTHCIIBHBIX TEM U BOIIPOCOB 41
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4.5.2. ConeprxaHue caMOCTOSITEIIbHONW pabOThI 00yUYarOIIUXCS

Ne Kon-Bo
HaumenoBanue Tem 1 BOpocoB

/o 4acoB

1. Kunemaruka. 3amaum OaquMCTUKHM, HaBENEHUS Ha Il€Jib, ONTUMH3AIUU 10
JIBUKEHMSI, UX IPUMEHEHHNE B arpOMH)KEHEPHH.

2. Jlunamuka. PeaktuBHOe nBmxkeHue. JIBmkenwe HeOecHbIX Ted. I1oa€Tel B 10
KOCMOC. Y CTOMYMBOCTb JIBHKEHHUSI. [ MPOCKOIBL.

3. 3akoHbl coxpaHeHus. llepemaua MOIIHOCTM B MEXAaHUYECKHX CHUCTEMAX.
[Ipobnema Ge3omopHoro nBHKEeHHs. [Ipobrema BEYHOro ABUTATENS TIEPBOTO 10
pona.

4. Mexanuueckue KojeOaHHs M BOJHBL. PacuéT KOHKPETHBIX COCTOSHUN H 10
oIpeJieieHue COOCTBEHHBIX YaCTOT KOJIEOATENbHBIX CHCTEM

5. DOneMeHThl MOJEKYIsIpHOW W cTatucTuyeckod ¢u3uku. OcoOeHHOCTH
KHUAKOTo cocTosiHUs. [1oBepXHOCTHOE HATSKEHUE, CMauMBaHUE, KaWIUISIPHI. 10
IlouBeHHas Biara u MOJIUB PacTEHUM.

6. DOneMeHThl TepMOAMHAMMKHU. TemioBas SHEpreTMka U €€ SKOJOTHYECKHM 10
acnekT. Tennon3omsamus, MeTo1bl 5KOHOMUH TeIla.

1. OnektpoctaTtuka. CTaTMdeckoe  SJIEKTPUYECTBO.  DJEKTpPU3ALMS  Tell. 10
JIBM>KEHHE 3apsDKEHHBIX YacTHIl B JIEKTPUUYECKHUX MOJIAX. AHAIOTMHM MEXIY
ANEKTPOCTATUYECKUM U TPABUTALIMOHHBIM MOJISIMH.

8. [TocTOsSIHHBIN TOK, NEKTPUYECKUE LENU U MaTepuaibl. DJIEKTPUUECKUI TOK B 10
KHUJKOCTSX U razax. KopoHHsll pazpsia. D1eKTpoduiabTpsl.

9. [TocTtostnHOe MarnuTHOe moiie. [locTosHHBIE MarHuWThl. MarmuTHoe moJe 10
3emun. JIBM)KEHHME 3apsDKEHHBIX 4YacTMII B MarHMTHBIX noisix. Macce-
CHEKTPOMETPHSI.

10. | DnexTpoMarHuTHbele KosnebaHus W BoiHBL. M300perenue panwmo. I[lepenaua 11
curHasoB. PaguocBs3p u paguonokaius. MUKpOBOJHOBAs TEXHUKA.

11. | 'eomerpuueckast ¥ BOJIHOBas onTuka. OnTuueckue n3o00pakeHus. MexaHusm 8

3peHus, nedexTsl 3peHns. OnTudeckue sBieHus B aTMocepe.

12. KBanToBass omnTuka. JIroMUHECIIEHIIUS. BBIHY)K,[[CHHOG HU3JTYyUCHUC U 8




ONTUYECKHE KBaHTOBbIe TeHepaTopbl. Poronbl. OmnbiT bére, s¢dekr

Komnrosna.

13. | DnemeHTHl KBaHTOBOM MeXaHHMKHM M aToMHOM ¢usuku. IlocTtaHoBka 3amay o 8
IBWKEHUU MuKpodacTun. Omeparopsl (U3MYECKHX BenuuuH. KBaHTOBBIE
COCTOSIHUSI.

14. | AToMHOE SIpOo M dIEMEHTapHble YacTHUbl. MoHW3Mpylomue Wu3imydeHus | 8

OLIGHKAa MX JCWCTBUS Ha MaTepHalbl U JKHUBbIE OpPraHU3Mbl. MeToabl
U3MEpPEHHS WHTEHCHBHOCTH WOHM3HPYIOIIMX W3IydeHHid. EcTecTBeHHBIN
panuanoHHbIN QOH.

15. | CoBpemenHas du3nveckas kKapTuHa Mupa. Posib pu3uku B pa3BUTUN TEXHUKH 4
Y arporpOMBIIIIEHHOTO MPOU3BOJICTBA.
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5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4yaromuxcst
0 AUCHHUILINHE

YueOHo-MeTonnyeckue pa3padorku umerorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. OcHOBBl BHOpAIMIOHHON MeXaHUKU [DIEKTPOHHBIM pecypc| : ydeb. mocobue s
CaMOCTOSITENTLHON pabOTHl CTYJCHTOB OYHOW M 3a09HON (hopM OOydeHHsI HAIpaBJICHUS MTOATOTOBKH
23.03.03 Dkcmnyaraiys TPaHCIOPTHO-TEXHOJIOTHYECKUX MalIMH M KoMILIeKkcoB / FOxHO-Y panbckuii
I'AY, HUucturyr Arpounkenepuu ; coct.. E. M. Bacapeiruna [um np.] .— YensOunck: HOxHo-
VYpanbckui I'Ay, 2016 — 58 c. — Hocrtyn u3 JIOKaJbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas W KBaHTOBas ONTHKA [DJEKTPOHHBIA pecypc| : METOAUYECKHE YKa3aHWs U
3aaHus Mo (U3MKE Ui OakalaBpOB M CTYASHTOB HMHXXEHEPHBIX cremnuainbHocTed / coct.:. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypanbckuit 'AY, Uuctutyt arpouskenepun .— Yensounck: HKOxHo-
VYpansckuit Ay, 2015 — 41 C. — Hoctyn u3 JIOKAJIBHOM CeTn
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTn WuTepHer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonexkynspHas ¢usuka [DIeKTpOHHBIM pecypc] : Meron. ykazaHus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyT arponnkenepun .— Yensounck: KOxHo-
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.

6. ®oHI OLIECHOYHBIX CPEACTB AJIs NPOBEICHUS
NPOMEKYTOYHOM ATTeCTAUMH 00y4aIOIIUXCS M0 JMCHUIITTHHE

Jlns ycTaHOBIIEHHSI COOTBETCTBMSI YPOBHSI MOJATOTOBKM oOywarouuxcs Tpedosanusm OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEJCTB Ul TEKYLIEro KOHTPOJIS YCIEBAeMOCTH U HPOBEIEHUS
MIPOMEXYTOUHOM aTrTecTauuu oOyyaroumxcsd 1o aucuuiuimHe. @OOHJ  OIEHOYHBIX CPEACTB
npencrasieH B [Ipunoxxennn Nel.

7. OcHOBHASI M JONOJTHUTEIbHAS y4eOHAasl TUTepaTypa, He00X0AUMas /15l OCBOCHHSA
JAUCUHUILTHHBI

OcHoBHasl 1 JIOTIOJIHUTENbHAS yueOHas tuTeparypa umeercs B HayuHoii  O6ubimoreke u
3MEKTpOHHOU MH(pOopMaImoHHO-00pa3oBatenpHOM cperae DT'BOY BO 0xHo-Ypansckuii [AY.


http://192.168.0.1:8080/localdocs/fisika/11.pdf
http://192.168.0.1:8080/localdocs/fisika/12.pdf
http://188.43.29.221:8080/webdocs/fisika/12.pdf
http://192.168.0.1:8080/localdocs/fisika/13.pdf
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1.3.
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1.5.

1.6.

1.7.

OcHoBHas1 JiuTEpaTypa

I'pabosckuii P.U. Kypc dusukn [DunekrporHslii pecypcel: yued. mocooue / P.M. I'paOoBCckuid -
MockBa: Jlams, 2012 - 608 c. - Jloctym K moaHOMY Tekcty ¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

HBanos U. B. COOpHUK 3a/1a4 10 KYPCY OCHOBBI GU3HUKNA M OMOMU3HKH [ DIEKTPOHHBIA pecypc]:
/ NBanos M. B. - Mocksa: Jlanap, 2012 - Jloctyn K nosiHOMY Tekcry ¢ caiita DBC Jlansb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

Jlusenues H.M. Kypc dusuku [Dnekrponssiii pecypce]: vuedbnuk / H.M. Jlusenues - Mocksa:
Jlagp, 2012 - 672 c¢. - JlocTyn K IIOJHOMY Tekcty ¢ caWta OBbC Jladb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Mexannka. MojekynspHas GU3MKa U TEPMOAMHAMUKA [ DJIEKTPOHHLIN pecypc]: 1a00paTOpHbIN
IIPAKTUKYM 110 (DM3MKE JUISL CTYJEHTOB OYHOM W 3a04HON (GopM 0OyYEHHs I10 HAIPABJIECHUIO
140400 - "DaekrposHepreruka u snekrporexHuka" / UI'AA; coct.: E. M. Bacapeiruna [u ap.] -
Yemsionnck:  YT'AA, 2012 - 140 c¢. - JlocTym W3  JIOKAJbHOM  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Jocryn u3 ceTu HHTtepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

Casenpes U. B. Kypc obmei ¢dusuku: vuebd. mocobdue: B 3 1. / . B. Casennes - CII0.: JlaHb,
2007 - T. 1: Mexanuka. Mouekyisipaas duszuka [DaexkrpoHHbli pecype] - 432 c¢. - JlocTyn K
nosiHOMY TekeTy ¢ caiita DBC Jlane: http://e.lanbook.com/books/element.php?pll id=71760.

CasenneB WM. B. Kypc obiei pusuku: yueOHoe mocodue A CTyAeHTOB By30B: [B 3 1.] / 1. B.
CasenbeB - CII6.: Jlans, 2008 T. 2: DuekTpuuecTBO M MarHeTusM. Boiumbl. Onrtuka
[DnexTpoHHBIA pecypc] - 496 c. - Jloctynm K 1ojJHOMY TekcTy ¢ canrta OBC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71761.

Casenpes 1. B. COOpHHUK BOIIPOCOB M 3ajay 110 obuieil dusnke [DiaekTpoHHBIA pecype]: vuel.
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.

JlonoTHUTeIbHAS JINTEPaTypa

Boabkenmretin B. C. Coopuuk 3aaa4d mo obmemy kypey dusuku [Tekcer] - C.-Ilerepbypr:
Kunxuaseiii mup, 2003 - 328c.

Bonskenmreiin B. C. COoopHUK 3a1a4 110 00meMy kypey dusuku [Teker]: Yueb.mmocodue Juist
BTy30B / ITox pen.M.B.Casenpesa - M.: Hayka, 1990 - 397c.

I'paboBckuii P.1. Kypc dnsuku [DnexkrpoHHbIi pecype]: yueb. mocodue / P.M. I'paboBCckuii -
Mocksa: Jlagp, 2012 - 608 c. - JlocTyn K nojtHoMy TekcTy ¢ carita DbC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3178.

3ucmad [. A. Kypc o0uteit pusuku [Dnexrporssbiii pecypel: B 3-x 1./ I'. A. Bucman, O. M.
Topec - CII6.: Jlagp, 2007- T. 1: Mexanuka, MOJIeKyJIsipHast puU3uKa, KOJIeOaHUs U BOJIHEI

" [Dnexrponssblil pecype] - 352 c. - JocTyn K moaHomy tekcry ¢ caita DBC Jlaub:

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

HBanos U. B. OcuoBsl husuku u onodusuku [ DnekTpoHHb pecypcel: / UBanos U. B. -
Mocksa: Jlagp, 2012 - JlocTyn K nojtHoOMY TekceTy ¢ carita DbC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos U. E. 3agaun no obuei duszuke [Daexrporuslil pecypel: / U. E. Uponos - Mocksa:
Jlagp", 2016 - 416 c. - JlocTyn K nojiHoMy TekcTy ¢ carita DbC Jlanb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kamammaukos H. I1. [IpakTHKyM 10 pENIEHUIO 3a1a4 110 00mmeMy kypey dusnkn. Konedanus u
BoiHbl. Onruka [Daexkrporuslil pecype]: / Kamamaukos H.I1.. Koxesaukos H.M.. KoteIpio
T.B., Crimpun I'.I". - Mocksa: Jlaus", 2013 - TlocTyil kK mostHoMy Tekcry ¢ caita DBC Jlaup:
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http://e.lanbook.com/books/element.php?pll id=388309.

Kangamnukos H. I1. ITpakTHKYM [0 pELICHUIO 3334 10 00IIeMy Kypcy (pu3uku. OCHOBBI

kBanToBON (hm3nkn. CTpoeHue BemecTBa. ATOMHAS U siaepHas hHu3uKa [ DIeKTPOHHBIA pecypc]:
1.8. / Kamamaukos H.I1., Kosxkesaukos H.M., Koteipiio T.B., Ciuupun I'.I'. - Mocksa: Jlanp", 2014 -

Joctyn x noHoMY Tekcty ¢ caiita ObC Jlanb:

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

Kamammankos H.I1. ®usuka. UurepHeT - TecTUpOBaHUE 0A30BBIX 3HAHUHN [ DIEKTPOHHBIN
pecypc]: / H.I1. Kanamankos, H.M. KoxkxeBankos - Mocksa: Jlaab, 2009 - 150 c. - JlocTvyil K

" moxaOMY TekcTy ¢ caiita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=172.

110 Casenbes U. B. Kypc ob6mieit dusuku [Teker]: Yueb.nocobue Jurst BTy30B. T.2.
7 Dnekrpruuectso 1 MargetusM. Bosabel.OnTrka - 496¢. - M.: Hayka, 1982

CoOopHuK 3a1a4 o dpusuke [Dnexkrpouuslii pecypc]: / P. I1. Bessepxustsa, H. H. T'opoxoBckwii,
P. 1. I'paGosckuii; [Hox pen. P. WM. 'pabosckoro - Mocksa: Jlanp, 2012 - 128 c. - JlocTvyIl K

" mogaoMy TekcTy ¢ caita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1l id=3899.

Ilepuoanyeckue U3JaHUA:

«[Ipubopel M TeXHUKa O3KclepuMeHTa», «JlocTiwkeHuss Hayku u  TexHuUkH B AlIK»,
«MexaHu3amsi W OJCKTpUPUKAIMS  CEIBCKOTO  XO3SICTBa, «Culupckuii  BECTHUK
CEJIbCKOXO35MCTBEHHON HayKn», «CelbCKOXO34MCTBEHHbIE MAIIMHBI M TEXHOJIOTMM», «Poccuiickas
CEJIbCKOXO035IIICTBEHHAsI HayKay», «CBETOTEXHUKA», « JHEPTOHAIZ30PM.

1.11

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « UHTEepHET», HE0OX0AUMbIE
AJIs1 OCBOEHMS THCIUTLIUHBI

1. EnnHoe oKHO A0CTyMa K yueOHO-MeToInYecKuM pazpaboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus A 00yYAOIIUXCH M0 0CBOEHUI0 THCHHMILINHBI

Y4eOHo-MeTonnueckue pa3padboTku umerorcst B Hayunoit  Oubnnorexe 51 3IIEKTPOHHON
uHpopMannoHHO-00pa3oBarenbHoil cpenie PI'BOY BO HOxHo-Ypansckuii [AY:
1. OcHOBBI BUOpPAIIMOHHOW MEXaHUKH [DNEKTpOHHBIM pecypc] : yuebd. mocoOue st

CaMOCTOSITENIbHONH pabOThl CTYJEHTOB OYHOM M 3a04HOM (hopM 0OyueHHs! HaNpaBJICHUs MOATOTOBKU
23.03.03 DkcruryaTaius TPaHCIOPTHO-TEXHOJOTUYECKUX MAIMH U KOMIUIEKCOB / HOHO-Y panbckuit
I'AY, Unctutyr Arpounxkenepuu ; cocT.. E. M. bacapeiruna [u np.] .— YensOunck: IOxHo-
VYpanbckuit Ay, 2016 — 58 C. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BonHOBas 1 KBaHTOBas ONTHKA [ DIEKTPOHHBIN pecypc]| : METOANYECKUE yKa3aHUs U 3aaHUS
no ¢usuke U1t OaKanaBpoB U CTYJEHTOB MHXKEHEPHBIX crieruanbHocTeil / coct.: E. M. bacapeiruna [u
ap.] ; FOxuo-Ypansckuii I'AY, UnctutyT arpounxenepun .— Yensounck: Oxno-Ypansckuit 'AY,
2015 .— 41 c¢. — Jocryn u3 nokansHO# cetu http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Joctyn u3 cetn Murtepner http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. 3. MonekynspHas (usuka [DneKTpoHHBIH pecypc] : Mmeroa. ykazanus / coct.. E. M.

Bbacapeiruna [u ap.] ; FOxuno-Ypansckuit 'AY, UnctutyTt arpoutkenepun .— Yensaounck: HOxHo-
Ypanbckuit Ay, 2017 — 20 C.— Hocryn u3 JIOKaJIbHON ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrtym u3 ceTu WurepHet

http://188.43.29.221:8080/webdocs/fisika/13.pdf.
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10. UndopmanuoHHbIE TEXHOJIOTHHU, HCII0JIb3yeMble MPH OCYIIeCTBJIEHHH
00pa3oBaTeILHOIO MPoIecca MO0 JUCHMUILINHE, BKJIOYAasl epedyeHb NPOrPaMMHOro odecreyeHunst
1 HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoil 6ubanoTreke ¢ TepMUHAIBHBIX CTAHIIMN IPEAOCTABIAETCS JOCTYH K 0a3aM JaHHBIX:
- Koncynprantlintoc (cripaBoyHbI€ IIPAaBOBBIE CUCTEMBI);

- Texakcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);

- «Cenbx03TeXHUKA» (ABTOMATU3UPOBAHHAS CIIPABOYHAS CHCTEMA).

11. MaTepuajibHO-TeXHUYecKas 6a3a, HeoOXoAUMAs 1JIsl OCYIIeCTBICHUS
00pa3oBaTeJILHOIO NMPoIecca Mo JUCUUILIHHE

IlepeyeHb yueOHBIX J1a00OpaTOPUii, AYyIUTOPHUIA, KOMIIBIOTEPHBIX KJIACCOB

1. YueOnas mabGoparopusi 2053, ocHaileHHass O00OpyIOBaHHEM [UJIsl BBIMOJIHEHHUS PaboOT Mo
pazaeny «MexaHukay.
2. YyeOnas nabGoparopus 2093, ocHamieHHass oOOpYIOBAaHUEM JJisi BBINOJHEHHS paboOT MO

pazznenam
3.

«OnTuka», «1eKTpOMarHeTU3M.
Ayautopus 3103, ocHaieHHas

BUJICOTIPOEKTOP).

IlepeyeHb OCHOBHOIO y4eO0HO0-12a00paTOPHOTO 000PY/10BAHMS
. Ou3ndeckuii MasITHHK.

. MaremMaTnueckuii MasiTHUK.
. Mastauk O6epOeka.

. [Tpubop ATByna.

. [Ipy>xuHHBIC MAITHUKH.

. KpyTunbHble MasiTHUKH.

. Mastauk MakcBeja.

. BogsiHoM MaHOMeETD.
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Hacoc.

. Bentuisarop.

. Becst BII-4.

. Becst BJIKT-M.

. TepmomeTpsl.

. Ilcuxpomerpsl.

. CTeKJIIHHbIE IMJTUHAPHI.

. bropetku.

. Habop ten o6Texaemoil popmabl.
. Habop paznoBecos.

. Mara3uHsl CONPOTUBIECHUN.

. YCTaHOBKa JJIs1 N3YUCHUA JJICKTPOJIN3A.

. Peocrarsl.

. AMIIepMeTpal.

. BonmpT™MeTpBI.

. Kongencaropsl.

. ConpoTtuBneHus.
. AKKyMYJISTODBI.

MYHBTHMeﬂHﬁHLIM

KOMIIJICKCOM

(KoMmIIBIOTED,



217.
28.
29.
30.
31.
32.
. DnexTpodopHas MalIuHa.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
. DKpaH.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.
62.
. KoMIJ1eKThI m1aKkaToB MO OCHOBHBIM pa3jenaM (PU3UKH.
64.

33

51

63

ConeHounnl.

CepaeuHUKH.
TaHreHc-raabBaHOMETPHI.
["anibBaHOMETPBI

HaGop mryHTOB.

Habop 106aBOYHBIX COMTPOTUBIICHUIA.

DIEKTPOMETPHI.

[TocTostHHBIE MATHUTHI.
MarHuTHbIE CTPEJIKH.
DJIEKTPOMArHur.

[Tonmxatomuii Tpanchopmarop.
Moct YurcroHa.

M cTOYHMKH ITOCTOSTHHOTO TOKA.
Pesucrtopsl.

[TpoexoHHbIi GoHApE.
BepTukanbHas 1mkana co memblo.
Habop nudpakiimoHHBIX pEIIeToK.
Crnekrtporpad.

IIpueMHUK U3ny4deHus.
OnTu4eckuii mupoMeTp.
®otosnement CBII-4.

Hab6op cBeTouabTpoB.

JIuH3bI.

dotomerp.

HcTouHNK MOHOXPOMATHYECKOTO CBETA.
Habop ucTouHMKOB ONTHYECKOTO U3TyUYEHHUS.
[[ITanHreHuupKyIu.

CexkyHI0MEpBI.

YBY-anmapar.

VYcraHoBkH yabTpaduoIeTOBOTO O0IyICHUSI.
YcTaHOBKa MO 3JEKTPOHHO-MOHHOM 00paboTKe CeMsH.
JIrocTpa UnkeBckoro.

Bitaromepst.

MHUKpPOCKOIBL.

KoMIiekT cTeHI0B MO NaTeHTHBIM pa3paboTKaM, CBA3aHHBIM C MCIOJIb30BAaHUEM
¢u3nyeckrx (pakTopoB B arpoONpPOMBIIIIEHHOM IPOU3BOJICTBE.

12. UnHoBanuoHHbIe GopMBbI 00pa30BaATEIbHBIX TEXHOJIOTHH

®opmbl paboTHI

Bun 3anatusa
Jlexknuu

I3
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AHaJIN3 KOHKPETHBIX CUTYaINH +
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JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEJCHUS MPOMEKYTOYHON aTTecTalluu
obyuatomuxcs o auctuiuinae b1.65.18 ®u3uka

Hanpasnenue noarorosku 35.03.06 ArponnikeHepusi
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YpoBeHb BhICIIET0 00pa30BaHus — OakajJaBpUaT (aKaJaeMHYecKuii)
KBanudukamus — 6akajgaBp

dopma 00yueHUs — OUHAS
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1. Komnerenuuu ¢ ykazanuem 3rana ux ¢popmuponanus B npouecce ocsoenusi OINOII

Kommnerennun no qaHHOM nucnuriuinae GopMUpyroTcs Ha 0a30BOM dTarie.

KounTtponupyembie 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 moipkeH | OOyvaronuiics goikeH | OOydaronuiicss oKeH
CHOCOOHOCTH pemiaTh | 3HATh: YMETb:  HCIOJb30BaTh | BIAJIETh: HaBbIKAMU
WH)XCHEPHBIC 33]Ia4l | OCHOBHBIC 3aKOHBI | OCHOBHEIC 3aKOHBI | PEIICHUS HHXKEHEPHBIX

C HCMOJb30BAaHUEM | MEXAHUKH, MEXaHHKH, 3a1a4y c
OCHOBHBIX 3aKOHOB | JICKTPOTCXHUKH, AIIEKTPOTEXHUKH, UCTIOJIb30BaHUEM
MEXaHHKH, TUIPaBIIHKH, THJIPABIIHUKH, OCHOBHBIX 3aKOHOB
AIIEKTPOTEXHUKH, TEPMOIUHAMUKHA U | TEPMOJUHAMUKHU U | MCXaHHKH,
TUIPABIIHKH, TeIIoOMaccooOMeHa, TEIIOMaccOOOMeHa JUIsl | SIEKTPOTEXHUKH,
TEPMOJUHAMHUKN 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, KPUTECPHUHA U HIKAJIA OHCHUBAHUA C(l)OpMHpOBaHHOCTI/I KOMIIeTeHIMii

Ilokazarenu Kputepuu u mkana oreHuBaHus pe3yJbTaTOB 00YUYEHUS TT0 TUCIUILINHE
OLICHUBAHUS
(3VH) Henocrarounsrit JlocTatouHsIi Cpennuii ypoBeHb Bricoknii ypoBeHBb
YPOBEHb YPOBEHb
b1.b.18-3.1 OO0yyaromuiics He OO6yyarommiics cnabo OO6yuatoniuiics ¢ OOGyuaroutuiics ¢
3HACT OCHOBHEIC 3HACT OCHOBHBIC HE3HAYUTCIIbHBIMU Tpe6yeM0171 CTCIICHBIO
(1)I/I3I/I‘ICCKI/IC 3aKOHBI, q)HSI/I‘-IeCKI/Ie 3aKOHBI, OH]I/I6KaMI/I u IIOJIHOTHI U TOYHOCTHU
SIBIICHHS U TIPOIIECCHI, SIBIICHUSI U TIPOLIECCHI, OTJCITEHBIMU 3HAET OCHOBHBIC
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHEI npo0eraMu 3HaeT (du3ngecKue 3aKOHBI,
OCHOBAHBI TPUHIIUTIBI TIPUHITUIIEI TeHCTBHS OCHOBHEBIC (PH3MUYCCKUE SIBIICHUSI ¥ TIPOIIECCHI,
JIeHCTBUS 0OBEKTOB 00BEKTOB 3aKOHBI, SIBIICHUS U Ha KOTOPBIX OCHOBAaHEI
npogeCcCHOHANTBHOMI po¢eCCHOHATBHOM MIPOIIECCHI, HA KOTOPBIX TIPUHITUIIEI TeHCTBHS
ACATCIIBHOCTHU ACATCIIBHOCTHU — OCHOBAHbI TPUHIMNIIBI OG'LQKTOB
JeHcTBUS 00BEKTOB poheCCHOHATIBHOM
npodeccuoHaTLHOI JIESITEIbHOCTH
JIeSTeIbHOCTH
b1.5.18-V.1 OO0yyarommiicst He OO6yyarommiics cnabo OO0yuarontuiicst ymeeT OO0yuaronuiicst ymeeT
YMEET MCII0JIb30BaTh yMeeT UCIIOJIb30BaTh HCIIOJIb30BaTh HCIIOJIb30BaTh
OCHOBHbIE OCHOBHBIE (pr3UUeCKue OCHOBHBIE (pr3UIeCKue OCHOBHBIE (pr3UIECKUe
(hu3nveckre 3aKOHEI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
npoQeCcCUOHANTBHOM poeCCHOHATBHOM mpoheCCHOHATBHOMN po¢heCCHOHATBHOM
JIESITeTbHOCTH JIESTeTbHOCTH JIESTETBHOCTH C JIESITeTBHOCTH

HC3HAYUTCIbHBIMU




HWHIXXCHCPHBIX 3aJa4r 3aJa4u C BJIaaACCT HABBIKaAMH HMHXXCHCPHBIX 3a1a4M C
C UCIIOJIb30BAHUECM HCIIOJIb30BAHHUECM peUICHUA MHKXCHEPHBIX HCIIOJIb30BAHUECM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 3aJa4u C OCHOBHBIX 3aKOHOB

MCXaHHKH, MCXaHHKH, HCIIOJIb30BAHHUEM MCXaHHKH,
QJICKTPOTEXHUKU, QJICKTPOTEXHUKU, OCHOBHBIX 3aKOHOB QJICKTPOTEXHUKU,
TrUApaBJINKH, TUApPaBJIMKH, MCXaHHKH, TUApaBJIMKH,
TEPMOJUHAMUKU U TCPMOANHAMUKHA 1 QJICKTPOTEXHUKMU, TCPMOJNHAMUKHA 1
TeIIoMaccooOMeHa TerIoMaccooOMeHa TUAPABJIMKH, TeIIoMaccooOMeHa

TCPMOANHAMUKHA U
TEIIoMaccooOMeHa

3aTpyAHEHHAMH
b1.b.18-H.1 OOyuarontuiicst He OO6yygarommiics cinabo OO0yuarontuiics ¢ OO0yyaronuiicst
BJIaJIeeT HaBbIKAMHU BJIaJIceT HaBbIKAMHU HeOOJIBITNMHU CBOOO/IHO BiasieeT
MIPUMEHEHHS NPUMEHEHHUS] OCHOBHBIX 3aTpyIHEHUSIMU HaBBIKaMH TIPUMEHEHUS
OCHOBHBIX (hu3MUECKUX 3aKOHOB B BJIaJIeeT HaBBIKAMHU OCHOBHBIX (hPM3MYECKUX
(u3HYeCcKuX 3aKOHOB npodeccCHOHANBHOMN MPUMEHEHHUS! OCHOBHBIX 3aKOHOB B
B Ipo(eCcCHOHATILHON JIeSITeIIbHOCTH (r3nYecKnX 3aKOHOB B podecCHOHANBEHON
JIeSITeIIbHOCTH podecCHOHANBHOMN JIeSITEIIbHOCTH
JIeATeIbHOCTH
b1.b.18-3.2 OOyuarommiics He Obyuarommiics cnabo OO6ydatontuiics ¢ OO0y4atontuiics ¢
3HaeT OCHOBHEIC 3HAET OCHOBHBIE 3aKOHEI HE3HaYUTEILHBIMH TpeOyeMoii CTeTIeHBI0
3aKOHBI MEXaHHKH, MEXaHHKH, OLINOKaMH U HOJIHOTBI M TOYHOCTH
JIIEKTPOTEXHHKH, 3NEKTPOTEXHUKH, OT/CNILHBIMU 3HAeT OCHOBHEIC 3aKOHBI
THAPABIINKHY, THAPABIIUKH, npobenamMy 3HaeT MEXaHHKH,
TEPMOJMHAMUKH U TEepMOJMHAMUKHU U OCHOBHBIE 3aKOHBI JIIEKTPOTEXHHKH,
TEIIoMaccoo0MeHa, TerIoMaccooOMeHa, MEXaHUKH, THPABIIVKH,
KOTOpBIE KOTOPBIE UCTIOJIB3YIOTCS IIEKTPOTEXHHKH, TEpPMOAMHAMUKY U
UCTIOJNIB3YIOTCS B B peIICHUN THIPABIIMKH, TerIoMaccooOMeHa,
pereHnu WH)KEHEPHBIX 337124 TEpMOAWHAMUKH U KOTOPBIE HCIIOJIB3YIOTCS
WHKEHEPHBIX 33/1a4 TeroMaccooOMeHa, B PEILICHUU
KOTOPBIE HCIIOB3YIOTCS MHXXCHEPHBIX 3a1a4
B peIICHHH
WHXXCHEPHBIX 3a/1a4
b1.5.18-V.2 OOyuarommiics He Oobyuarommiics cnabdo OOyJatoniuiicst ymeeT OOyJatoniuiicss ymeeT
yMeeT penaTh yMeeT peniaTh peLaTh HHXCHEPHBIC peLaTh HHXCHEPHBIC
WHXXCHEPHBIC 3371a4i | HH)KCHEpHbIC 3aJa4H C 3a1a4M ¢ 3a71a4u ¢
C HCIIOJIB30BaHHEM UCIIONB30BaHHEM HCIIOIB30BaHHEM HCIIOIB30BaHHEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MEXaHUKH, MEXaHUKH, MEXaHHUKH, MEXaHUKH,
AIIEKTPOTEXHHKH, AIIEKTPOTEXHHKH, IIEKTPOTEXHHKH, AIIEKTPOTEXHHKH,
THPABIINKH, THJPABIIUKY, THIPABIIUKY, THIPABIIUKH,
TEPMOJIMHAMUKH U TEepMOJMHAMUKH U TEepMOJMHAMUKH U TEpPMOAMHAMUKY U
TerioMaccoobMeHa TeIIoMaccoooMeHa TerioMaccoobMeHa ¢ TeIIoMaccoooMeHa
HE3HAYUTECIbHBIMH
3aTpyIHEHUAMH
b1.b.18-H.2 OOyuarommiics He Oobyuarommuiics cnabdo OO0yJatontuiics ¢ Obyuarommiics
BJIAJICeT HAaBBIKAMH BJIaJIceT HABBIKAMH HEOOJIBITMH cBOOOJIHO BIIaJiceT
pereHus PEILICHUS HHKEHEPHBIX 3aTPYAHCHUSAMH HaBBIKAMH PELICHHS

3. TunoBble KOHTPOJIbHBIE 331aHUS U (MJIHM) HHbIe MaTepuaJibl, He00X0AMMBbIe IS
OLICHKH 3HAHMIi, YMEHMIi 1 HABBIKOB M (UJIH) ONBITA JeATEJbHOCTH, XaPAKTEPU3YIOIIHUX 3TAIbI

¢popMupoBanus komnerenuuii B npouecce ocsoenus OINOIT

Tunosble KOHTPOJIbHBIE 33JaHUSI U MaTepHalbl, HEOOXOAUMBIE JJIsl OLEHKU 3HAHUI, yMEHUN U
HaBBIKOB, XapaKTEePHU3YIOUIMX 0a30BbIM 3Tanm (HOpMUPOBAHHMS KOMIETEHIMI B IPOLIECCE OCBOSHUS
OIIOII, conepxarcs B yueOHO-METOIUYECKUX pa3pabOTKax, MPUBEACHHbBIX HUXKE.

1. OcHOBBI BHOpAIIMOHHOW MEXaHUKU [DIEKTPOHHBIH pecypc]

yueb. mocobue s

CaMOCTOSITENIbHOM pabOThl CTYAEHTOB OYHOW M 3a04HON (opM OOydeHHs HaIlpaBJIEHHS MOATOTOBKHU



23.03.03 DkcruryaTaiys TPaHCMOPTHO-TEXHOJOTUYECKUX MAIMH U KoMIuiekcoB / HOxHO-Y panbckuit
I'AY, Hnctutyr Arpounxkenepuu ; coct.. E. M. bacapeiruna [u np.] .— YemsOunck: IOxHo-
VYpansckuit Ay, 2016 — 58 C. — Hoctyn u3 JIOKAJIBHOM CeTn
http://192.168.0.1:8080/localdocs/fisika/11.pdf.
2. BosiHOBast 1 KBaHTOBAas ONTUKA [ DJEKTPOHHBIN pecypc]| : METOAUYECKUE YKA3aHUS U 3aJIaHUS
1o ¢usnKe s OaKaIaBpOB M CTYACHTOB MHKEHEPHBIX CIIEIUAIbHOCTEH / cocT.: E. M. bacapsiruna [u
ap.] ; FOxuo-Ypansckuii ['AY, UnctutyT arpounskenepun .— Yemsiounck: FOxHo-Ypanbckuii [AY,
2015 .— 41 c¢. — Jloctyn u3 nokainbHoi ceru http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
JHoctyn u3 cetn Murepuer http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. 3. MonekymnsipHass gusuka [DnekTpoHHBIH pecypc] : MeTona. ykazanwsi / cocT.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypanbckuit 'AY, UHcTuTyT arponnkenepun .— Yensaounck: KOxHO-
VYpanbckuit Ay, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — JocTyn u3 ceTu WutepHer

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

4, dwusnyeckue acmeKThl OWOTEXHOJOTHH [DIJIEKTPOHHBIM pecypc]: y4ed. mocobue mis
CaMOCTOSITENTbHON pabOTHl CTYJCHTOB OYHOM M 3a04HOM (hopM OOydeHHs HANpPABJICHUS MOATOTOBKH
44.03.04 IIpodeccuonanbroe obyuenue (mo orpacisam) / UI'AA; cocrt.: E. M. Bacapeiruna, T. A.
[Tytunosa, II. M. Tpymwmn - Yensbunck: YI'AA, 2014 - 80 c. - Hoctyn 3 JOKalIbHOH CETH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hocrtym u3 ceTu UHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

4. MeToauyeckne MaTepuaJIbl, ONpPeie/solue Npouea1ypbl OlleHNBAHUS 3HAHMUIA,
YMeHH, HABBIKOB H (MJIM) ONBITA AeSITeJIbHOCTH, XaPAKTePU3YIOIINX 3TAM(bI)
(opMupoBaHusa KOMIETEeHIUH

B nmaHHOM paszmene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLENYpPbl OLICHUBAHUS
3HaHWH, yMEHHWH, HABBIKOB, XapaKTEPU3YIOMUX 0a30BbI ATam (OPMHUPOBAHUS KOMIIETCHIIMN I10
mucuuinie «Pu3KKay, MPUBEIEHBI IPUMEHUTEIBHO K KaXKI0MY U3 UCIIOIb3YEMBIX BUJIOB TEKYILETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarOLUXCs.

4.1. OueHo4HbIe CPeACTBA AJIsl MPOBEICHHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. YcTHBIN OTBET HA MPAKTUYECKOM 3aHATHH

VYCTHBI OTBET Ha MPAKTUYECKOM 3aHATHM HCIOJIb3YeTCs JJs OLICHKM KadecTBAa OCBOEHUS
oOyyaroluMcsi OCHOBHOM MpodeccnoHalbHOM 00pa3oBaTenbHOM MporpaMmbl IO OTIEIbHBIM
BOMpOCaM U TeMaM AMCLUUIUIMHBL. TeMbl M MUIaHbl 3aHATUH (CM. METOJpa3paboTKu M. 3) 3apaHee
coobmiarorcss  oOydarommmcsi.  OTBET ~ OIEHUBAETCS  OICHKOHM  «OTIUYHO»,  «XOPOIIO»,
«yJlOBJIETBOPUTEIBHO» UM «HEYIOBJIETBOPUTEIHHOY.

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEAEHUS OOydYarOIIMXCs B Hayalle 3aHATHH.
OneHka 0OBSABISIETCS 00YYAIOLIEMYCSI HEMOCPEICTBEHHO MOCI€ YCTHOT'O OTBETA.

IIkaua Kpurtepun onennBanus

- 00yUaroIUiCs TOJTHO YCBOWII YUeOHBIN MaTepua,

- HpOSIBJ'ISIeT HaBBIKM aHaJIu3a, O606HI€HI/I$I, KpI/ITI/I‘-IeCKOI‘O OCMBICJIICHUS
Y BOCHPHUSITHSI HTHPOPMAIIMH, HABBIKU OMUCAHUS OCHOBHBIX (PU3HUECKUX
3aKOHOB, SIBJIEHUW U MPOLECCOB;

- Marepuajg M3JI0KEH TIPaMOTHO, B ONPEJCICHHOW JIOTMYECKOMN

Onenka 5
(oTnM4HO)
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[IOCJIEI0BATENIbHOCTH, TOUHO UCIIOJIB3YETCS TEPMUHOJIOTHS,

- TIOKa3aHO YMCHHUE WJUIIOCTPUPOBATL TEOPETHUYECKUE ITOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IPUMEHATh UX B HOBOM CUTYallUU;

- IPOJEMOHCTPUPOBAHO YMEHUE PELIATh 3a1a4H;

- MOTYT OBITh JONYLICHBI OJHA—]BE HETOYHOCTH MPH OCBEIICHUHU
BTOPOCTEIIEHHBIX BOIPOCOB.

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

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

- B pCHICHUHU 3a4a4 JOIMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

- HENOJIHO WJIX HETOCJIEN0BATEIbHO PACKPBITO CONEPKaHUE MaTepuala,
HO TI0Ka3aHO oOliee MOHMMaHME BOIPOCAa M IMPOAEMOHCTPHUPOBAHBI
YMEHMsI, JOCTATOYHbIE Ui JAJIBHEUIIET0 YCBOCHMsI MaTepuaa,

- UMENINCh 3aTPpyAHEHMs] WIM JONYLIEHbl OLIMOKM B OINpEACICHUN
NOHATUH, UCIOJIB30BaHUM TEPMHUHOJIOTUM, ONUCAHUM (U3NYECKUX
3aKOHOB, SIBJICHHH M IIPOLECCOB, PEUICHUM 3a/]a4, UCIIPABICHHBIC I1OCTIE
HECKOJIbKMX HaBOZSILUX BOIIPOCOB;

- HEMOJIHOE 3HAaHME TEOPETHUYECKOro MarepHaia; OOydaroluiics He
MOJKET IPUMEHUTH TEOPUIO B HOBOM CUTYallUU.

Ornenka 3
(YZIOBJIIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE COJep KaHHE yuyeOHOro Marepuana;

- oOHapy)XeHO HEe3HaHHE WJIM HElOHWMaHue Oorbluei min Hauboiee
BaXHOW 4acTH yueOHOIro Marepuaa;

- JIONyIIeHBbl OMKMOKK B ONpPEIEICHUU TOHATUI, MPU UCIIOIb30BAHUU
TCPMUHOJIOTHUH, B OIIKMCAHUU (1)I/I3I/I‘IGCKI/IX 3aKOHOB, SBIICHUN |
NPOLIECCOB, pEIICHHH 3aJa4, KOTOpble HE HCIpPaBIeHBl MOCIe
HCCKOJIbKUX HABOAAIIHNX BOITPOCOB.

Onenka 2
(HEey10BJIETBOPUTEIILHO)

4.1.2. Otuer o naboparopHoi pabote

OtueT 1o 1abopaTopHON pabOTE UCIOIB3YETCS ISl OLEHKU KAaueCTBa OCBOCHUS 00YYaIOLTMCS
OCHOBHOM Tpo(peCCHOHATILHON 00pa30oBaTEIBLHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM TUCIUILIAHEIL.
Copepxannie u ¢popMa oT4eTa 10 JTa0OPATOPHBIM PabOTaM MPUBOAUTCA B METOJINYECKUX YKa3aHUIX K
nabopatopubpiM paboram (. 3 POC). CoxpepkaHue oTueTa MU KPUTEPUH OIEHKH oTuyera (Taodu.)
JOBOJATCS 10 cBeleHUs oOydaromuxcs B Hayane 3aHsaThil. OT4eT OLIEHHMBAETCS MO YCMOTPEHHIO
MIPEToIaBaTeNsi OIEHKOW «OTIMYHOY, «XOPOIIOY», «YHAOBICTBOPUTEIHLHOY», «HEYIOBIECTBOPUTEIHLHOY
WM OLEHKOH «3auTeHO», «He 3auTeHo». OleHKa «3a4TeHO» CTaBUTCA oOydaromuMmcs, ypoBeHb 3YH
KOTOPBIX COOTBCTCTBYET KPHUTCPHUAM, YCTAHOBJICHHBIM [IJId ITOJOXKHUTCIBHBIX OICHOK («OTJ’II/I‘-IHO»,
«XOpOIIIOY», «YAOBIETBOPUTEIBHOY»). OIleHKa 00BABISETCS 00yUaroneMycs HEeMOCPEACTBEHHO MOCTe
Cllayd OTYeTa.

Hlkana Kputepuu oneHuBanus

- U3JI0)KEHHE MaTepuasa JOTUYHO, TPAaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEIH;

Ouerrka 5 - YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKIEHHUS TpPU OTBETE Ha
KOHTPOJIbHBIC BOTIPOCHI;

(oTHMuHO) .
- YMEHHE ONMUCHIBATh (PU3NUECKUE 3aKOHBI, SIBICHUS U TIPOIECCHI;
- YMEHHE MMPOBOJIUTH M OIICHUBATH PE3YJIbTAThl H3MEPEHUH;
- cI0COOHOCTH PeIIaTh 331a4H.
- U3JIOKEHHE MaTepHalia JJOTHIHO, TPAaMOTHO;

Onenka 4 - CBOOOTHOE BIIAICHUE TEPMHUHOJIOTHEH;

(xoporo) - OCO3HAaHHOE TIPUMEHEHHE TEOPETHUYECKUX 3HAHWK [JI1 OMHMCAHUS
(U3MYECKUX 3aKOHOB, SIBICHUI W TPOIECCOB, PEUICHHS KOHKPETHBIX




3a/a4, TMPOBENEHUS U OLEHUBAHUS pE3yJIbTATOB HM3MEPEHUH, HO
coJiep>kaHue ¥ opma OTBETa UMEIOT OT/I€TIbHbIE HETOYHOCTH.

Ornenka 3
(YZIOBIIETBOPUTEIHHO)

- U3JI0’)KEHHUE MaTepuasa HEeIOJIHO, HEIOCIEA0BaTENIBHO,

- HETOYHOCTH B OIPENEICHUM IOHATHM, B NPUMEHEHUM 3HAHUW JUIA
onucaHust (U3NYECKUX 3aKOHOB, SBICHHH W MPOLECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLICHUBAHUS PE3YIbTAaTOB U3MEPEHU,

- 3aTpyAHEHUS] B 0O0CHOBAaHUH CBOMX CY)KJICHHIA;

- 00Hapy)XMBaeTCsl HEJOCTAaTOYHO TIJIyOOKOEe IOHMMAaHHUE H3YyYEHHOTO
MaTepuaa.

Ornenka 2
(HEey10BJIETBOPUTEIILHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETHUECKUX 3HAHHM; JIOMYIIEHBI OMINOKH
B OIPEJCIICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
NPOILIECCOB, MCKAXEH WX CMBICI, HE PELICHBl 3a7adyd, HE IMPaBHIBLHO
OLIEHUBAIOTCS PE3Yy/IbTAaThl U3MEPEHUH;

- HEe3HaHHE OCHOBHOTO MaTrepuaja y4eOHOH HpOrpaMMBbl, IOITYCKaIOTCS
rpyObie OMOKH B U3JI0KEHUU.

HIxana

Kpurepun oueHuBanus

O1LeHKa «3a4TEHO»

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOIHOE BIIAICHUE TEPMHUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh U 00OCHOBATh CBOM CYXKJIEHUS IPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE ONUCHIBATh (PU3NUYECKUE 3aKOHBI, SIBIICHUS U MPOLIECCHI;

- YMEHHE MPOBOIUTH U OIICHUBATh PE3YJIbTAaThl U3MEPEHUIL;

- CIOCOOHOCTBH peulaTh MH)XXEHEpPHBbIE 3aJaud (JIOIMYCKaeTcsl Haludue
MaJO3HAYUTENBHBIX OIMIMOOK WJIM HEJOCTATOYHO IOJHOE PACKPBITHE
COJiep’)KaHuEe BOIpOCa WM TOrPELIHOCTh  HENPUHIMIIHAIBLHOTO
XapakTepa B OTBETE Ha BOMPOCHI).

O1leHKA «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOJWMBIX TEOPETHYECKUX 3HAHWH; JOMYIICHBI
OUIMOKY B ONPENEIICHUN MOHATHH M ONMUCAHUM (PU3MYECKHX 3aKOHOB,
SBJICHUIA W TIPOIECCOB, MCKAXEH WX CMBICI, HE pEIIeHBI 3a/aud, He
MIPABUIILHO OLEHUBAIOTCS PE3YNIbTaThl U3MEPEHUI];

- He3HAHME OCHOBHOT'O MaTepHaja yueOHOW MPOrpaMMBbl, JTOIYCKAIOTCs
rpyOble OIIMOKH B U3JI0KEHUH.

4.2. Hpoue)lypl,l H OLICHOYHBIC CpEeACTBA JIA IIPOBECACHUSN l'[pOMe)KyTO‘-lHOﬁ arrecranumn

OK3aMeH ABIISIETCS

4.2.1. 3aueT He NPenyCMOTPEH YUEOHBIM IIJIAHOM.
4.2.2. Dx3ameH

dbopmoOil  OIlEeHKM KauecTBa OCBOCHHS OOYy4YalOIMUMCS OCHOBHOM

HpO(I)eCCHOHaHLHOP’I O6pa3OBaTeJIBHOI>'I IporpaMmbl IO pasgciaM AUCHUIIIINHBI. IIo pe3yiibTaTam
OK3aMCHa O6yT-IaIOHIeMYC$I BBICTABJISICTCA OLICHKA «OTJIUYHO», «XOPOII0», «YJOBJICTBOPUTCIIBHO» WU

CHCYHOOBJICTBOPUTCIBHOY.

DK3aMEH M0 JUCHMIUIMHE TPOBOAUTCA B COOTBETCTBHUM C PACIUCAHHEM MPOMEKYTOUHOU
aTTECTAllMU, B KOTOPOM YKa3bIBA€TCSI BPEMs €T0 MPOBEICHUS, HOMEP ayJIUTOPUU, MECTO MPOBEACHUSA
KOHCYJIbTAIIMHU. Y TBEPKACHHOE PaCIMCaHUe pa3MeIaeTcs Ha MHQOPMAITMOHHBIX CTEH/IAaX, a TaKKe Ha
ouIHaTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHUN [JIsi TMPOMEKYTOYHON aTTECTAllMd OOYYAIOIIMXCS yCTaHABIUBAETCS
paboyeil mporpaMMoOi TUCIUTUTHHBI U TOBOJAMUTCS IO CBEICHUS 00YJAIOINXCs B HaYalIe ceMecTpa.




DK3aMeHbI TPUHUMAIOTCS, KaK MpaBwmiio, JekTopamu. C paspenieHus 3aBeayroimero kadeapou
Ha 9K3aMEHE MOXKET MPHCYTCTBOBATh IperojaBaTeNb Kadenpbl, MPHUBICYEHHBIH s MOMOIIM B
mpueMe 5HK3aMeHa. B ciydae OTCyTCTBHA BeyHIErO IPENOJaBaTeNs HK3aMEH NPUHUMACTCS
IperoiaBaTesieM, Ha3HaueHHBIM PacOpsDKEHHEM 3aBeYIONIero Kadeapoil.

[IpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenedl ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropshKeHUs PeKTopa, MPOPEKTopa Mo yuedHoi pabore i aekana GpaKyabTeTa He JOMyCKaeTCsl.

OOyuaroniuecs Ipu sBKE Ha K3aMeH 00s3aHbl UMETh IIPU ce0e 3a4eTHYI0 KHHMKKY, KOTOPYIO
OHHU IIPENBABIAIOT IK3aMEHATOPY.

Jlig mpoBenieHns SK3aMeHa BEAYILUN [TPENO0JaBaTellb HAKAHYHE T0Iy4aeT B IeKaHaTe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAILAeTCs B JEKAaHAT I10CJIE€ OKOHYAHUS MEPOIIPUATHUS B
JICHb IIPOBEICHUS YK3aMEHA UM YTPOM CIEAYIOLIEro JHs.

DK3aMeHbl TPOBOJATCS MO OmieraM B YCTHOM WJIM TNHCbMEHHOM BHJE, JIMOO B BHJE
TECTUPOBAaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISIOTCS 110 YCTAaHOBJIEHHON ()opME B COOTBETCTBUU
C YTBEpP)KICHHBIMH Kadeapoill HSK3aMEeHAIMOHHBIMU BOIPOCAMH M YTBEPIKJIAIOTCS 3aBENYIOIIUM
kadenpoil exxeronHo. B Ounere copepkutcs 2 TeOpeTUUECKUX BONPOCa U 3aa4a.

DK3aMeHATOpy MPeNoCTaBIsIeTCs MPaBO 337aBaTh BOIPOCHI CBEPX OwWiera, a TakKe MOMHUMO
TEOPETUYECKUX BOMNPOCOB JaBaTh JUIsl PEIICHUS 3aJa4d U IPUMEPBI, HE BBIXOAAIIUE 3a PaMKHU
MIPOHJIEHHOI0 MaTepuraa 1o U3y4yaeMou JUCIHUILINHE.

3HaHUs, YMEHUS U HaBBIKM OOYYAIOIIMXCSl ONPEIENSIOTCS OLEHKAMH «OTIMYHO», «XOPOLIO»,
«YOBJICTBOPUTEIILHO»,  «HEYJOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABISIOTCS B 3a4E€THO-
HK3aMEHAIMOHHYIO BEIOMOCTb U B 3a4E€THYIO KHUKKY 00yUaroIIerocs B IeHb 3K3aMeHa.

[Ipn npoBeneHHM YCTHOrO 3K3aMEHa B ayJWTOPUU HE JIOJDKHO HaXxOIWUThcs 0oJjiee BOCHBMU
00yJaroImuxcs Ha OHOI0 MPErnoaaBaTes.

[Ipu mpoBeneHMM YCTHOTO 3K3aMEeHa OOYYaIOUIMiiCS BBHIOMpAET SK3aMEHAIIMOHHBIA OWIIET B
CllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (aMIIINIO, UMsI, OTUECTBO U HOMEP SK3aMEHAIMOHHOr0 OuiIeTa.

Bo Bpems »5k3aMeHa oOyuaroluecss MOTYT II0JIb30BAaTbCAd C PAa3peleHUs] 3K3aMeHaTopa
IpOrpaMMOil JTMCLMILJIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, APYyrUMH IOCOOMSIMU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpemst moaroToBku oTBETa MpU claue IK3aMeHa B yCTHOU (hopMe JOIKHO COCTaBIATh HE MEHee
40 MuHYT (TI0 ’KeTaHHI0 00YYarOIIErocsi OTBET MOXKET OBITh JOCPOUHBIM). Bpems oTBeta — HE Oonee
15 MunyT.

OOyuaromuiics, UCIBITHIBAIOUINI 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY IO BBIOPAHHOMY UM
Ounery, UMeeT MpaBO Ha BBIOOP BTOPOro OMJIETa C COOTBETCTBYIOIIUM IPOJJIEHMEM BPEMEHU Ha
noArotoBky. [Ipu OKOHYaTENTbHOM OLEHMBAaHUHU OTBETA OLIEHKAa CHUXKAaeTcs Ha oauH Oaml. Beimaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyuarommiicst SBUJICS HA DK3aMeEH, U, B3SIB OWJIET, OTKA3AJICSA OT MPOXOXKICHUS aTTECTAIlUN
B CBS3UW C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTaBJISIETCS  OLIEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienre QUCHMIUIMHBL, CHHCHIBAaHME, MCIIOJIB30BaHHE OOYUYalOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKONHUCHBIX MaTepHUajoB, MOOWIbHBIX Telle()OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYTUX BHJIOB JTUYHOW KOMMYHHKAIIMOHHOW U KOMITBIOTEPHOW TEXHUKHU
BO BpeMsl aTTECTAllMOHHBIX HCIBITAHUN 3ampelieHo. B cinyudae HapyuieHuss 3Toro TpedoBaHUs
npernojiaBaTeNb 0053aH YAaTUTh OOY4Yarolerocs M3 ayIuTOPHUM U MPOCTaBUTh €My B BEJIOMOCTH
OLIEHKY «HEY/O0BJIETBOPUTEIBLHO.

BricTaBieHne OLIEHOK, IIOJYYEHHBIX IIpH [OABEACHUM PE3YJIbTAaTOB IPOMEKYTOUHON
aTTecTallid, B 3a4€THO-DK3aMEHAIMOHHYIO BEJOMOCTb M 3aU€THYI0 KHHUXKY TIPOBOJUTCS B
NPUCYTCTBUM camoro oOyuatomierocs. IIpemogaBarenn HeCyT NEpPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHHS 3alKceid O pe3ynbTarax MPOMEXYTOUYHOM aTrTrecTaluu B
3a4E€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THBIE KHUKKH.

HesBka Ha »K3aMeH oOTMEYaeTcs B 3au€THO-PK3aMEHAIlMOHHOM BEIOMOCTH CIIOBAMHU «HE
SBUIICS).

Jns  oOydaromuxcsi, KOTOpble HE CMOTJM CJaTh O5K3aMEH B YCTaHOBJICHHBIE CPOKH,
VYHUBEpPCUTET yCTaHABIMBAET NEPUOJ JMKBUIALUYU 33J0JDKEHHOCTH. B 3TOT mepuoa npenojgasaTeny,



MPUHUMABILIKME 3K3aME€H, JTOJDKHBl YCTAaHOBUTH HE MEHee 2-X JHEW, Korjga OHM OyayT NpUHHMATH
3al0JKeHHOCTH. MHpopManusi o JHUKBUAAINUA 33J0JKEHHOCTH OTMEYAETCS B HK3aMEHAIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE M XOPOIIME 3HAHUS B TEUECHUE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYILEro KOHTPOJIS YCHEBAaEMOCTH, MOXKET OBbITh IPOCTAaBJIEHA SK3aMEHAI[MOHHAs
OLIEHKa JIOCPOYHO, T.€. 0e3 crauu sk3ameHa. OleHKa BbICTABISAETCS B 3K3aMEHAL[MOHHBIN JIUCT UIIH B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WNuBanunpl 1 nuia ¢ orpaHUYEHHBIMU BO3MOKHOCTSIMU 37J0POBbSI, MOTYT CIaBaTh 3K3aMEHbI B
MEKCECCUOHHBIN MEePHO/] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUAYATbHBIM yU4€OHBIM ITaHOM. MHBanue1 1
JUIA C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI, UMEIOIME HAPYIIECHUS OMOPHO-IBUTATEIHHOTO
anmaparta, [JOIYCKalOTCS Ha AaTTeCTAl[MOHHBIC WCIBITAHUS B COMPOBOXKICHHUH AaCCUCTEHTOB-
COIIPOBOXIAIOILUX.

[Tpouenypa mnpoBeneHUs MPOMEKYTOUHOM aTTecTaluu JIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonoxeHnu 0 TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MTPOMEKYTOUYHOW aTTECTAIUU O0YJArOIIUXCS 110
OIIOIl OGakanaBpuara, crneruanurera W wmarucrpatype» DPI'BOY BO [OxHO-Ypansckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T).

Hlkana 1 KpUTEpHH OLICHUBAHUS OTBETa 00YyYarONIerocs MpeACcTaBieHbl B Ta0IULIE

Ikana Kpurepun oueHuBanus

BCECTOPOHHEE, CHCTEMaTHYecKoe M IIIyOOKOe 3HaHHWE MPOrpaMMHOTO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJIHUTEIBHOM JIMTEpPATypHl,
(oTNIMYHO) PEKOMEHIOBAHHOM ITPOrpaMMOM JUCLMIUIMHBI, IPAaBUIBHOE DELICHUE

3a/1a4n.

IIOJIHOE 3HAaHWE MPOTrPaMMHOIO MaTepuajla, YCBOCHHE OCHOBHOM
Ouenka 4 JIMTEPATYPHI, PEKOMEHIOBAHHOMN B [IporpamMmme, HamInyue
(xopor1o) MaQJIO3HAUUTENIBHBIX OIIMOOK B PELICHUWU 3a/aud, WM HEIOCTaTOYHO

ITOJIHOC PACKPBITUC COACPKAHHUC BOIIPOCA.

3HAaHHC OCHOBHOI'O IIPpOIrpaMMHOI'0 MaT€pHajia B MUHUMAJIbHOM O6’LCM6,
MOrp€IIHOCTU HCIIPUHIOUIIMAJIBHOI'O XapaKTepa B OTBETC HA DK3aMCHC U B
PCUICHUHU 3a/1a4u.

Onenka 3
(YAOBIETBOPUTENBHO)

Onenka 2 npoGesnbl B 3HAHMAX  OCHOBHOIO  IPOrpaMMHOrO0  MaTepuala,
(Hey1OBJIETBOPHUTENIBHO) | MPUHIMITHAIbHBIE OUTMOKH IIPU OTBETE HA BOIIPOCH! M B PELLICHUHU 33JIauu.

Bonpocel k 3x3ameny
2 cemecTp

1. Ponb GpU3MKHN B pa3BUTHH TEXHUKHU U arpONPOMBILIUIEHHOTO IPOU3BO/ICTBA.

2. Kunematuka MaTepuaibHOW TOUKH. KOOpAMHATHBIM METOJ ONHUCAaHUS JBUKEHHI.
Kunemarnyeckoe ypaBHEHHE ABHXKEHHUS U ONPEAEIsEMbIE IO HEMY KHHEMAaTUYECKHE XapaKTEPUCTHKH.

3. BexTopHBIi crioco0 omucaHus ABM>KEHUN. BEeKTOpHI mepemeleHusi, CKOpOCTH, YCKOPEHHUS.
VYTIII0BbIE XapaKTEPUCTUKU ABUKEHUS 110 OKPYKHOCTH.

4. DOneMeHThl  pelsSITUBUCTCKOW  MexaHuku. [locTynaTel — cHnenualbHON — Teopuu
otHocuTenbHOCTH. IlpeoOpazoBanus Jlopenna. Crnoxenue ckopoctedl. OTHOCHTENBHOCTH JUITMHBI
OTPE3KOB U JUINTEIILHOCTH BPEMEHHBIX HHTEPBAJIOB.

5. /InHaMKKa MaTepuanbHOM TOYKM U IIOCTYNATEIBLHOIO IBHKEHHs TBEpAOro tena. IIpuHuumn
OTHOCHUTEIBHOCTH. 3akoHbI HproTOHA. BHib! cuil.

6. JluHaMuKa BpalaTrenabHOro MABMXKEHHA. MOMEHT cuiabl. MOMEHT HHepUUH. 3aKOHbI
COXpaHEHUs UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. VHepuumanbHble U HEMHEPLUUAIbHBIE CUCTEMBI OTCYETA. CHIIbl MHEPLUHU IPU Pa3IMUHBIX
BHJIaX JABUKCHUS.



8. Pabora, MOIITHOCTh M PHEPrus. MexaHnudeckas paboTa ¥ MOITHOCTH MIPH MOCTYMATEIIBHOM U
BpalllaTeIbHOM ABM)KEHUAX. KuHeTHueckas sHeprus ¥ TeopeMa 0 KHHETHUECKON SHEPTUH.

9. KoHcepBaTuBHBIE CHJIBI M TMOTEHIMAJIbHAs SHeprusd. [IpuMepbl MOTEHIMATBHBIX MOJIEH.
3aKOH COXpaHEHMsI SHEPTUU B MEXAHUKE.

10. Mexannueckue kojieOanus. KuHemarwka rapMoHHYecKuX KojeOaHuii. CroxeHue
Kosie0aHul. AKYCTHUECKUE PE30HATOPBI.

11. Jlnmamuka rapMoHuuyeckux KojeOanuil. [(uddepeHnmanbHoe ypaBHEHHE KoJieOaHUM.
3aryxarolue U BeIHYXIeHHbIC KoJeOanus. MexaHudeckuil pe3oHaHc. MasTHUKHY.

12. Mexanndeckue BoJiHbl. BomHOBOe ypaBHeHue. Buabl BosiH. MHTEpdepennus, nudpakmnus u
aucriepcus BoiH. Bonubl n nHpoOpMarus.

13. OcHOBHBIE MOJIOKEHUS MOJICKYJISIPHO-KHHETHYECKON Teopuu. VneanbHbiii Ta3. OCHOBHOE
ypaBHeHue MKT u ypaBHeHUEe COCTOSAHMS UICAIBHOIO ras3a.

14. ArperatHeie cocTosiHUSI M (a3oBble mepexonapl. PeanpHble Ta3bl. CHKMKEHHE Ta30B.
Ocobennoctu xkuakoro cocrostauus. Ctpoenue KpuctamioB. JledhekTsl KpUCTaTMYeCKOT0 CTPOCHUSI.
[IpoYHOCTH M NITACTUYHOCTD.

15. SIBnenus nepenoca. Auddysus, TenaonpoBogHOCTs M BHYTpeHHEe TpeHHe. MoJIeKyIsipHO-
KMHETHYECKasi TEOpHUs SIBJICHUI epeHoca.

16. OcHOBBI TEpMOAMHAMUKHU. BHYTpEeHHsSI PHEprusi U IEpBOE HAYaJO0 TEPMOJMHAMUKH.
Pabota u TemnoéMKoCTh ra3a npu pa3InyHbIX MpoIeccax.

17. Bropoil 3akoH TepMOAUHAMUKH. TeruioBble ABUTATENM W XOoJoauibHble MamuHbl. KIT/]
TEIJIOBBIX JIBUTATeNIed M CTAaTUCTUYECKUUA CMBICI BTOPOrO 3aKOHAa TepMoauHaMuku. [lonsTue
SHTponuu. TpeTuil 3aKOH TEPMOJAUHAMUKH. DJIEMEHThI OMOIHEPTETUKH.

18. Dnekrpuueckuil 3apsa. B3zaumopaeiicTBue 3apsiioB. DieKTpocTaTudyeckoe mnoiie. Bekrtop
HaIpsHKEHHOCTH. Pacyér aeKTpoCTaTHYECKUX MOJIEH.

19. TloteHmman »smeKkTpocTaTHdeckoro moinsd. Pabora mo mepememieHuro 3apsioB B
AJIEKTpOCTaTUYECKOM 1osie. [ToTeHnnan u rpagueHT noTeHnuana. JKBUNOTEHIIMAIbHbIE TOBEPXHOCTH.

20. BemectBo B 3nektpuyeckoM nosie. [lomsipabie u HenoussgpHble MoJieKynsl. [lonspuzanus
JIURJIEKTPUKOB. BekTop cmeleHusl.

21. IIpoBOOHHMKM B  DJIEKTPOCTATUYECKOM  TOJIE.  DJIEKTPOEMKOCTH  IPOBOJHUKOB.
Konpaencaropsi.

22. IlocrostHHBIN 3JIeKTpUYecKMil TOK. 3akoH Oma. OnekTtpoaBmkymias cuia. [IpaBuia
Kupxroda 1 pacuérsl 31€KTpUUYECKUX LIETIEH.

23. Knaccuueckas Teopusl DIEKTPONpoBOJHOCTH. BriBogy 3akona Owma. Ilpupona
CBEPXITPOBOANMOCTH.

24. Hocutenu TOKa B PA3IMYHBIX NPOBOJHUKAX. DJIEMEHTBHI TEOPHUH AJIEKTPONPOBOJHOCTH.
[TonynpoBonuuku. IlomynpoBogHHUKOBBIE TPUOOPBI.  DNEMEHThl  (PU3NYECKOM  BJIEKTPOHUKH.
KoHTakTHBIE IBIEHUS B METAJUIAX U MOJIYIPOBOAHUKAX.

25. MarautHoe mione. B3auMopeiicTBrue 3IEKTPUUECKUX TOKOB. Pacu€Thl MarHUTHBIX TMOJIEH.
3akoH buo-Casapa-Jlamnaca.

26. MaruutHble cBolicTBa BeulecTtBa. J{ua-, mapa- u ¢eppomarnetuku. JlomMmeHbsl. DeppuThI.
DNEKTPOMarHUTHBIE CENIapaTOPhbl B arPONHKEHEPUH.

27. JlelicTBe MarHUTHOT'O TOJISL HA JIEKTPUYECKHUM TOK U IBUKYLINECS 3apSKEHHbIE YACTULIBI.
Cuna Amnepa u cuna Jlopenna. D¢ ekt Xomna. DneKTpoABUraTeH.

3 cemecTp

28. DOnextpomarHuTHas WHAYKOMSA. 3akoH @apanges u  mnpasBwio JleHma. MexaHusm
Bo3HUKHOBeHUs DJIC nHIyKIUu.

29. TI'enepatopsl rapmonuueckoir DJIC u Tpanchopmaropsl. HAYKTUBHOCTH IPOBOJHUKOB.
OHeprus MarHUTHOTO TOJIS.

30. IlepeMenHsblii »nekTpuueckuil Tok. Llemn mepemeHHoro Toka. 3akoH Owma s ueneu
IIEpeMEHHOT0 ToKa. [losiHOEe conpoTHBIIeHNE NTEpEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3onaHnc B
LEMNsAX MePEMEHHOTr0 TOKa.



31. DnektpomarnutHoe moisie. OOoOmenune 3akoHa Papajges. 3aKOH TOJHOTO TOKa. TOK
CMEILEHUs. DJIEKTPOMAarHUTHBIE BOJIHBI. YpaBHeHHUs MakcBemna. Cucrema ypaBHeHui MakcBemia B
muddepeHnmanbHON 1 HHTErpaabHO popMax. Bektop Ymoa-IloitnTunra. /laBnenue cBera.

32. 'apmonnyeckuii ociyuiaTop. CBOOOAHBIEC 3JEKTPOMAarHUTHBIEC KoJleOaHus. 3aTyXaromue u
BBIHYKJICHHbIE KosieOaHus. Pe3oHaHc.

33. T'enepanus, nepegadya U TOpUEM SICKTPOMATHUTHBIX BOJH. OTKPBITHIA KoJeOaTeIbHBIN
KOHTYp. IIpuHumn paboTsl paauonepenaTunka ¥ paguonpuéMHuka. Moayssiuus U AeTeKTUpOBaHUE
AJIEKTPOMAarHUTHBIX BOJIH. Pajnonokanus u TeneBucHHeE.

34. Illkana >I€KTPOMAarHUTHBIX BOJIH. PasnuuHbple nMana3oHbl 4acTOT 3JIEKTPOMArHUTHBIX
BOJIH, UX XapaKTepHble OCOOCHHOCTHM M TEXHUYECKUE CpeAcTBa UX MNonydeHus. Mcmosp3oBanue
BUJMMBIX, YIbTPa(HOIETOBBIX U APYIUX U3JIy4E€HHH B PACTEHUEBOACTBE U dKUBOTHOBOJCTBE.

35. DnemeHTbl TreoMeTpuueckoil onTUkU. OCHOBBI TeoMEeTpUyecKOor onTuku. PDopmyiibl
Openens. [IpuHium 06paTUMOCTH CBETOBBIX Jydeid. [IpuObopsl reoMeTprIecKoi ONTHKH.

36.DoTomerpus.

37. DnemeHThbl BOJIHOBOM onTUKU. [Ipunuun ['tolirenca.

38. UnTepdepenmus cBera. KorepeHTHOCTh M ONTUYECKHUI X0 JIydeid. Y CJIOBHSI MaKCUMyMa U
MuHUMyMa. HTEpdepomeTpbl. DieMeHThI rojorpapu.

39. [Hudpaxkuus cBera. [lpunnun I'rolirenca-®penens. [JdudpakuuonHass pemérka.
Cnexrporpadus. Audpaxius peHTTeHOBCKUX JTy4eH.

40. BszaumopeiicTBue usiyueHus ¢ BemiecTBoM. llonspusanus cBeTra Hpu OTpPaKEHUU U
IIPEJIOMJICHUU.

41. JlBoiiHoe myuenpenomieHue. ONTHYECKH aKTUBHbE BemlecTBa. (CaxapuMeETphl.
HckyccTBeHHast aHu30Tponus U e€ ucnonb3oBanue. HopmanbHas 1 aHoOManbpHas AUCIIEPCHSL.

42. TermoBoe u3nydenue. AdcomoTHo u€pHoe Teno. 3akoHbl Kupxroda, Credana-bonapimana
u Buna. ®opmyna [Inanka. Ontuyeckas nupomMeTpusl.

43. @orodpdexr. BuemHuii, BHYTpeHHUH U BeHTWIBbHBIH ¢GoTodddekr. VYpaBHeHue
OnHiureiina. Ilpumenenue QotoanementoB. Dddext KomnTona. JIFOMMHECIEHTHOE H3ITydEHHUE.
buomromunecueHnus.

44. ®otobuonoruyeckue npoueccol. orocunres. TepMogMHAMUKA U MeXaHU3M (POTOCHHTE3A.
buosHepreruka.

45. DnemeHTHl KBaHTOBOW MexaHUKU. KopryckymspHo-BoiHOBOM ayanusMm. Jludpakuums
anekTpoHoB. CooTHOIIeHHs HeomnpeaenéHHocTen. Y pasuenue Llpenunrepa.

46. Atom BoslopoJia. DHepreTudyeckue ypoBHH aroMa. [loreHnuan Bo30yXeHUsS U HOHU3ALINY.
[Toctynater bopa. U3nydyenue u nornomieHue sHepruu. Bogopoaonogo0HbIe HOHBI.

47. CTpyKTypa CJOXHBIX aTOMOB. JHEPreTHYECKHE YPOBHHM B CJIOXHBIX aromax. [IpuHummn
[Taynmu. Onrtuyeckue CHEKTPbl U CIEKTPbl PEHTIEHOBCKOro u3nydeHus. llepuoanueckas cucrema
anemenToB J[.M.Menneneena.

48. duzuka MOJIEKYJ. DHEpPreTHYeckue YypoBHU MoJekyn. OOMEeHHOEe B3auMOJICUCTBHE.
MornexyssipHble cieKTpsl. [IpuHIMI paboThl KBAHTOBBIX F€HEPATOPOB. DIEKTPOHHBIHN MapaMarHUTHBINA
pe30HaHC.

49. Ilonumepsl 1 xKUAKKE KpUcTauibl. OCHOBHBIE BUIbI KOJJIEKTUBU3ALMU MOJIeKy1. CTpoeHue
MOJINMEPOB M WX (usnueckue cBoicTBa. THNBI KUAKUX KpUCTALIOB. Jlucruien Ha KUAKHX
KpHUCTaJIIaxX.

50.5IBneHne paaroOaKTUBHOCTH. Buabl pamnoakTUBHOrO pacmaaa. 3aKoH pPaJuOaKTHBHOTO
pacriaga. CraOwibHble M pPaJUMOAKTUBHBIE H30TONBL. COBpEMEHHBIE METOJbl PAAMOXUMUU U
pagunobuosoruu. [IpoOGiaemMsl pagrno3KOIOTHH.

51. CocraB aromHoro sizpa. M3oronsl. MexaHn4eckuii 1 MarHUTHBIM MOMEHTSHI siAEp. S nepHble
CWJIBI Ml DHEPTHUS CBSI3HU sAJIpa. SINepHbIi MarHUTHBIN PE30HAHC U €r0 UCIIOIb30BAHUE.

52. SnepHble peakuuu. MexaHu3M SAEpHbIX peakuui. llenmHas peakuus aeneHus saep.
Hcnonp3oBanue atomHod sHepruu. [IpoOnema ympaBisieMOd TepMOSJIEpHON peakuuu. ODHeprus
ConHua u 3B€31. SlnepHas SKOJIOTHS.



53. DJIeMeHTapHbIe YJACTHUIILL. Knaccudukamnms AJIEMEHTAPHBIX YACTHII.
BiaumornpeBpaiaeMocTh 3JIEMEHTAPHBIX YacTHIl. MeTOAbl YCKOPEHUsS 4YacTHil. AHTHYACTHIBI U
AHTHBENIECTBO. BeIecTBo B SKCTPEMaIbHBIX YCIOBHSIX.

54. CoBpemeHnHas ¢u3uka u arpouHxeHepus. BemectBo u mone. OOBEKTHI U TPOIECCHI.
DBONIIOLIMOHHBIE  TIPOIIECCHl  MPeoOpa3oBaHMsi  MaTepUH.  BellecTBEHHBIE, DIHEPTETHYECKUE,
3JIEKTPOMArHUTHBIE W HH(OPMAIMOHHBIE TMpeodpazoBaHus OMo0OBeKTOB. PaszButme arpodusukw,
OnoMexaHuku, Onou3uku, OMOIHEPreTUKU, OMOMH(POPMATHKH, OMOTEXHOJIOTHH U arPOUHKEHEPHUH.
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