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1. Ilnanupyembie pe3yabTaThl 00y4eHHSs 110 AUCUMUILIMHE, COOTHECEHHbIE C ITIAHUPYEeMbIMU
pe3yiabTratamu ocBoenusi OIIOII

MPAKTUYECKUX

3aga4

1.1. lean 1 3a7a4M TUCHUILTAHBI

eas IUCHMIIMHBI
bakanaBp mo HampaBiaeHuto moarotoBku 35.03.06 ArpouHxeHepus: AOIKEH OBITh MOATOTOBIICH
K Hay4HO-HCCJIEIOBATEIBCKOMW, MPOEKTHOW, MPOU3BOJCTBEHHO-TEXHOJIOTHYECKOM, OpraHU3allMOHHO-
yIpaBIeHYECKON eI TEIbHOCTH.
Heap aucuMmiInHbl — cHOPMUPOBATH Yy CTYACHTOB CUCTEMY (QyHIAMEHTAIBHBIX 3HAHUM,
HEOOXOUMBIX I TOCIEAYIOMIEH MOATOTOBKMA OakaigaBpa, COCOOHOTO K 3P (GEKTUBHOMY PEIICHUIO

CEJILCKOX03IMCTBEHHOTO

JAJIbHENIIEMY Pa3BUTHIO JIMYHOCTH.
3aga4yu AUCHMILINHBI:
— U3y4UTh OCHOBHBIE (DU3MUYECKHE SIBICHUS, OBIAACTh (PYHIAMEHTAIbHBIMU MOHATHIMH,
3aKOHAMH U TEOPUSMHU KJIACCHUECKOM U COBPEMEHHON (DU3UKU;
— cpopMHpOBaTH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOT'O (PU3MUECKOTO MBIIUIEHUS;
O3HAKOMHUTBCS C HAY4YHOH ammaparypoidl W MeToAaMu (U3NYECKOTO HCCIEeOBaHUs, MPUOOPECTH
HaBBIKM [TPOBEACHUS (PU3NUECKOTO IKCIIEPUMEHTA;
— HAY4YMThCS BBIIENATH (PU3MUECKOe CcolepKaHWe B TNPHUKIATHBIX 334adax Oymyrien

JACATCIIBHOCTH,

IPOU3BOJCTBA, a

— OBJIAZACTh MCTOAAMU PCHICHUS MHKCHCPHLIX 3a1a4.

TaKXC

CIOCOOCTBYIOLITUX

1.2. [lnannpyemble pe3ybTaThl 00yUeHHs 10 JUCHHUIIMHE (OKA3aTeJN
¢opMHPOBAHHOCTH KOMIIETEHIIWI1)

[Mnaaupyempie [Tnaanpyemplie pe3yabTaThl O0yYEHUS MO AUCIUILTHHE
pe3yNbTaThI 3HAHUSA YMEHHUS HaBBIKU
ocoenus OITOIT
(KOMTIETEHITNHN )
OIIK-2 OO6yuatonmiics npomken | O0yuaromuiics noimpkeH | OOyuarommiics IOKEH
CIOCOOHOCTH K 3HATh: OCHOBHBIE | yMETh:  HCIOJIb30BATh | BIAACTh: HaBbIKaMU
HCIOJIb30BAHUIO buznueckue 3aKOHBI, | OCHOBHBIE (DU3UYECKHE | OMUCAHUS OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBICHUS U MPOIIECCHI, HA | 3aKOHBI B | GU3MUECKUX  3aKOHOB,
€CTECTBEHHOHAYYHBIX | KOTOPBIX OCHOBaHBI | MPOPECCHOHATHHON SIBJIGHUA W TIPOIECCOB,
NUCIIUIINH B MPUHIIUIIBI nevictBus | aestenbHocTH - (b1.6.18 | HA KOTOPBIX OCHOBaHBI
npodeccnoHabHON | 00BEKTOB -V.1) MIPUHLIUIIBI JEUCTBUSA
NEeSTEeTbHOCTH; npodeCCHOHATBHON 00BEKTOB
JESITEIIBHOCTH — npodhecCHOHATBLHOM
(b1.b.18 —3.1) nesitenbHOoCTH - (Bb1.5.18
—H.1)
OIIK-4 OO6yuatoumiics npomken | O0yuaromuiics noimpkeH | OOyuarommiics OKEH

CIIOCOOHOCTH pelaTh
HWHXXCHCPHBIC 3a1a4n
C MCTIOJTh30BaHHEM
OCHOBHBIX 3aKOHOB
MEXaHUKH,
AJNEKTPOTEXHUKH,
TUAPABJIWKH,
TEPMOJIUHAMHKH U
TEIIOMaccooOMeHa

3HATh:
OCHOBHBEBIC
MEXaHMKHU,
JEKTPOTEXHUKH,
I‘I/I,Z[paBJII/IKI/I,
TEPMOIUHAMUKHN u
TEIIOMaccOOOMEHa,
HEO00XOaUMBIE IUIA
peLHeHI/IH I/IH)KCHepHBIX
3amay - (b1.6.18 — 3.2)

3aKOHBI

YMETb: HCIIOJIb30BaTh
OCHOBHBLIC 3aKOHBI
MEXaHUKH,
3IIEKTPOTEXHUKH,
TUJPABIIKH,
TEPMOJUHAMUKH u

TemioMaccoooOMena st
peIIeHUsT HWHKEHEPHBIX
3amad - (b.1.5.18 = V¥.2)

BJIAJIETh: HaBBIKAMH
peLHeHI/IH I/IH)I(eHepHBIX
3a1a4 c
HCIIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB
MEXaHHUKH,
DIIEKTPOTEXHUKH,
THJIPABIIMKH,
TepMO,Z[I/IHaMI/IKI/I n
TemaoMaccooOMeHa -
(b1.5.18 —H.2)




2. Mectro nucuumiauHbl B cTpykrype OIIOIT

HMucnunmuna  «®usnka» oTHocuTcs K 0Oazooit wactu bmoka 1 (b.1.b.18) ocHoBHO#
npodeccnoHabHON 00pa3oBaTeNbHON MPOrpaMMbI MPHUKJIAHOTO OakanraBpuaTa IO HAIMPaBJICHUIO
noarotoBku 35.03.06 Arpounxenepusi, npoduiib - TeXHUYECKHE CUCTEMBI B arpoOU3HECe.

Pa3zaenbl [uCHUNIMHBI 1 MEKTUCHUIIMHAPHBbIE CBA3M ¢ 00ecneYuBAKIIMMHA
(mpeamecTBYOIMMH) U 00ecneYnBaeMbIMU (MOCJIeTYOIIMMHA) I CHUILTHHAMMA

HanmenoBanme ®
OpPMHUpPYEMBIE KOMIIETCHIIUU
00ecIeYnBarOIINX
No (TpenmecTBYIONNX) U
a
m/n obecrenBacMEIX Paznen 1 Paznen 2 Paznen 3
(moceAyrOmHnX)

JUCLIUIUINH, TPAKTUK

[IpenmecTByromuye TUCHUIIMHBL, TPAKTUKH

1. Maremaruka OIIK-2 OIIK-2 OIIK-2

2. Maremartuka OIIK-4 OIIK-4 OIIK-4
[Tocnenyromue TUCUUIIINHBI, TPAKTHKU

3. Teopus MeXaHU3MOB U OIIK-4 OIIK-4 OIIK-4

MalinH

3. O0béM JUCUMIVIMHBI M BUIbI y4eOHOH padoThl
O6bem muctumuinHbl coctaBiseT 10 3auetnsix enuuun (3ET), 360 akameMudyeckux 4acoB
(manmee yacoB). JlucrumnianHa u3yqaercs B 2, 3 ceMecTpax.

3.1. Pacnipenesienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHOH padoThI

Bun yueGHOM paboThI KonnuectBo yacos

KonrakTHasi paborta (Bcero) 148
B Tom uncrne:

Jlexuuu (JI) 44
[IpakTuueckue 3anstus (I13) 60
JlaGopatopusbie 3anstus (JI3) 44
CamocrositeqbHasi padora odoyyawmmxcs (CP) 149
KonTtpoJasb 63
Hroro 360




3.2. Pacnpenesnenne y4eO0HOro BpeMeHH 110 pa3aeiaM U TeMam

B TOM 4YHCJIIC é
Ne HanMmenoBanwue pasjeira ¥ TEMBI Beero KOHTaKTHAA pa6OTa 8‘
TEeMBI pasit 4acoB CP =
JI J13 113 e
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJiekyssipHas GU3MKa U TEPMOIMHAMUKA
1.1. | Benenue B pusuky 2 2 - - - X
1.2. | KunemaTtuka 18 2 2 2 12 X
1.3. | duHamuka 20 2 2 4 12 X
2.4. | 3aKOHBI COXpaHEHHUS 20 2 2 4 12 X
15 Mexannueckue KoneOaHus u 20 ) ) 4 12 <
BOJIHBI
L6. DJIeMEHTHI Moanyn;{pHoﬁ u 20 ) ) 4 12 X
CTaTUCTHUYECKON (PU3UKU
1.7. | OCHOBBI TEPMOAMHAMUKHU 22 4 2 4 12 X
Pa3znen 2. DnexTpuuecTBO U MarHETU3M
2.1. | Dnekrpocratuka 20 4 2 2 12 X
IIocTOSIHHEIHN TOK,
2.2. | DIEKTPUYECKHUE LIENHU U 20 4 2 2 12 X
MaTepuabl
23, [TocTostTHHOE MarHUTHOE 18 4 4 ) ] X
noJie
24, ONEeKTpOMarHuTHbIE 29 4 6 ] 1 X
KOJIeOaHMs ¥ BOJIHBI
Paznen 3. OnTuka u atomMHas pu3nKa
31 ['eomeTpuyeckas u BOJTHOBAs 24 ) 6 ] ] X
ONTHKA
3.2. | KBaHTOBas onrtuka 20 4 4 4 8 X
DJIeMEHTHI KBAaHTOBOM
3.3. | MEXaHHUKHU U aTOMHOU 20 2 4 6 8 X
bu3uKu
34, | /ATOMHOC A7PO 1 20 2 4 6 8 X
AJIEMEHTapHbIC YaCTHUIIBI
35 CoBpemMeHHas Gpu3IecKas 4 ) i i ) «
KapTUHA MHUpa
KoHTpoas 63 X X X X 63
O61ast TpPyA0EeMKOCTh 360 44 44 60 149 63

4. CTpyKTYypa U coJepkaHue TUCUHUIINHBI

4.1 Coneprxkanue IMCHUNINHbBI

Pa3nes 1. Mexanuka, MosieKyasipHasi pU3MKa M TEPMOIHMHAMHKA

BBenenue

[Tpenmer ¢usuku. Merton no3HaHusi B pu3mMke. DKCIEPUMEHTHI M TeOpuu. Poib mMareMaTHKH.
Odusnueckue 3akoHbl. [lonstue dakra B dusuke. Monenu. Ilpsmbie u oOpaTHbIe 3amaun (UHKH.
PazmepHoCcTH (DU3NYECKUX BETUYMH.

Kunemaruka

JIBmkeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpanctBo u Bpemsa. CrocoOsl
ONMCAaHUA COCTOSHUS Tela M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOpPAMHAT. Poib M NpUHIMIIBI
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BbIOOpa cucteM KoopauHat. CTerneHu cBOOO/bl, MHBAPHAHTHbBIE CBOWCTBA YHUCIA CTENEHEH CBOOOBI.
TpexmepHOe 1 MHOTOMEpPHOE IPOCTpaHCTBA. MarepuanpHas TOYKa U PAcpOCTpaHEHHUE ITOM MOJEIN
Ha MHOTOMEpHBIN ciiyyai. TpaekTopusi 1 MUpOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npousBojHble. IlocTynaTenbHoe M BpalaTENbHOE JBM)KEHUS KaK OCHOBHBIE BHJbI JIBHIKEHUH.
VYTI10BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HIHUAIIbHOE YCKOpeHUsl. CKOPOCTh U YCKOpPEHUE
B MHOT'OMEPHOM IIPOCTpaHCTBE. MHepuanbHble CUCTEMBI U paBHOIPABHOCTh IOKOS U PaBHOMEPHOIO
NpSIMOTMHEHHOTO NBrOKeHMs. [TocTynmaT o mOCTOSHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeoOpazoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJIBIIMX CKOPOCTSIX OTHOCHUTENBHBIX JBM)KEHUH MHEPIHATbHBIX
cucteM. I[IpeoOpazoBanms JlopeHIla W PENATHBUCTCKOE CIOXKEHHUE CKopocTeil. MHTepBam Mmexmy
COOBITHSIMH U €T0 HHBAPUAHTHOCT.

Jlunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii 1 Bropoil 3akoHbl HproTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIBHBIX YCIOBHUM, MPUHLIMN AeTepMHHM3MA. [IpuMepsl pelleHus ypaBHEHUN JBHUKEHUS.
JIBU>KEHHE TeNl B I0JI€ CHUJI TATOTEHMS, SIBICHUE HEBECOMOCTH B CIYTHUKAaxX. J([MHaAMUKa ciensimx
cucteM. Mmnynbc, 3aKOH COXpaHEHHs HMITYJIbCa JJII MEXAHWYECKOW CHUCTEMBI, TPETUH 3aKOH
Heiotona. BzaumopeiictBue ten uepes mosne. O0mast GopMyInpoBKa 3aKOHA COXPAHEHHS HUMITYJIbCA.
Kunernueckast sHeprus mMaTepuaibHOU TOYKH, CBSI3b €€ ¢ KOMIIOHEHTaMH BEeKTopa uMmiyibsca. Pabora
U TOTEHIMaIbHas dHeprus. Pabora nepemenieHuss MaTepruaibHON TOUYKH 10 KPUBOJIMHEHHOMY ITYTH.
[loTeHuumaneHple  CHJIBI, BBEICHUE IMOHATHA IOTEHUWAada JJId  B3aWMOJCHCTBYIOIIMX  TElL
[TorennumansHast GyHKIMS, TOTEHIIMAIbHAS TOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI M MTOTEHIUATLHON
¢byukuu. [loTeHnuanpHas siMa U yCIOBHE YCTOMYMBOTO paBHOBecHs. HeBO3MOXKHOCTh paBHOBecHs
CUCTEMBl B3aUMOJACHUCTBYIOLIMX CTATUYECKMX TOUYEYHBIX DJEKTPUUECKUX 3apsinoB. llpuHnumn
IJIOTHEHMIIIEH YMaKOBKM M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (hopMm kpuctamwioB. KoHdopmanmoHHbBIH
aHanu3 MOJeKyl. MoMeHT cuibl. /IluHaMuKa BpalleHUs TOYKU U Tela BOKPYI IIOCTOSHHOW OCH,
MIOHSATHE O MOMEHTE MHEPUUU MATEPUAIBHOM TOYKH U Teja. YPaBHEHHE JABUKECHUS BPAILAIOIIETOCS
BOKPYTI' HEIIOJABMKHOU OCH Tesla. MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KWHETUYECKOU SHEpruen
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tena MPU MEePEeHOCE OCH BpalleHus. [1aBHbIE MOMEHTHI
MHEPLUHUHU U YCTOMUYMBOCTH BpALIECHMS T€Jl. 3aKOH COXpPAHEHHMsI MOMEHTAa HMMITYJIbCa TeJa U CHUCTEMBI
Ten. OCOOEHHOCTH KOHCTPYKIIMM BEPTOJETOB. ['Mpockombl W WX mNpuMeHeHue. LleHTp macc wu
YpaBHEHHE €T0 ABI)KEHUs. Pa3ieneHne nocTynareabHbIX U BpallaTeabHbIX JBUKEHUN TBEPJOTO Teja.
[Tapa cun. Cucrtema ypaBHEHHMH Uil IBUKEHUSI TBEPJIOTO Tejla W €ro KMHETHYECKas SHEprus. 3aKOH
COXPAHEHHUs SHEPIrUU U €ro CBsA3b C PAaBHOMEPHOCTBIO TE€UYEHMsI BPEMEHHU. J[BM)KEHHE CUCTEM CO
MHOTHMHU cTeneHssMu cBo0oabl. Dynkius Jlarpanxka u ypaBHenus Jlarpanxa. [I[puHIMI HAMMEHBITIETO
JEUCTBUA.

JAnHamuka 00JbIIHX CKOPOCTENH

[TpuHIMN OTHOCHUTENBHOCTH B (pusuke. PenmstuBucTckuil ummyssc. I[IpeoOpazoBaHue 3HEpruu-
uMmnyibca. Macca U ee CBI3b € dHeprueil mokosi. Macca CiI0KHONH CUCTEMBI U €€ CBSI3b C AHEpPrUeH
B3auMoseiicTBus yacteid. HeamautuBHOCTh Macchl. JledekT macchl M sHepreTnka. Kunermueckas
SHEpPIUsT B PEISITUBUCTCKOM MEXaHUKE. YPpaBHEHHE [JIBMJKCHHMS MATE€pUAIbHOM TOYKH B
PENATUBUCTCKOM MEXaHHKe. JIBHKCHHE MaTEpPUAJIbHOW TOYKU IIOJ JIEHWCTBUEM IIOCTOSHHOW CHIIBI.
CkopocTh CBeTa Kak IMpeleibHas CKOpPOCTh. YacTuipl ¢ HyJIeBoM Maccoll mnokos. [lpuHumn
SKBUBAJIEHTHOCTH U TEOPUSI IPOUCXOKIEHHS CUII BCEMUPHOTO TSTOTEHHUS.

KoJie0anus 1 BOJIHBI

Konebanus kak YacTHBIM ciyuyall JOBW)KEHHUS, YCIOBHUSA TOSBICHHUA KojieOaHUU. YpaBHEHHE
IBUKEHHS] TPYXKHUHHOIO MasTHHKAa M ero pemeHue. [‘apMoHHYeckoe KojlebaHME U €ro
XapaKTepUCTHKH. YpaBHEHHE ABIKEHHsS (PU3MUYECKOTO MAsSTHHUKA M €ro pEelIeHHEe, MaTeMaTHYeCKUN
MasiTHUK. DHEprusi TapMOHMYECKUX KoseOaHui. BbIHyXJeHHblE KoneOaHUs U SIBJICHHE pe30HaHca.
Pe3zonanc kak mposiBaeHue Oudypkanuu. ApTokoieOanus. Ilpumepsl mposiBIEHUS PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B JKMBBIX OpraHuM3Max M TexHUKe. Pe3oHaHCHas mepenaya SHEPrUU B
CUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yIpyrux cpenax, JIMHEMHbIE, TOBEPXHOCTHBIE
u 00bEeMHBIE BOJHBI, IONEPEUHbIE U MPOJIOJIbHBIE BOJHBI, (PPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBI. AHATMTUYECKas 3amuch Oerymieil BonHbl. BomHoBoe ypaBHeHue. [lepeHoc sHeprum Oerymieit
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BostHOM. CrokeHue koJjiebaHuit W BoJH. KorepeHTHbIe MCTOYHHMKU BOJH. MHTEpdepeHnus BOJH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIOBHS MOSIBICHHUS MaKCUMyMOB U MUHUMYMOB. CroxeHue
KpyroBeIx U cepuueckux BosH. [locTpoenue (ppoHTa BONHBI MO npuHIUNy [roiireHca, noseaeHue
(¢bpoHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BoaH. [Ipunnun @epma. BeiBog
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPAaHHUIIE IBYX cpel Ha ocHoBe npuHuuna depma. [Ipunnun depma kak
YacTHBIA cilyyail o0Ilero mpuHIMIA MUHMMakca. [losBiIeHHe OTpaKeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CIOXKEeHHe BCTPEUHbIX BOJH U 00Opa3zoBaHHe CTOSUYMX BOJH. [lepexoqHoe cocTosiHue U BpeMs
penakcauuy. CBs3b AJIMH CTOAYUX BOJH C PasMEpPaMU CpeAbl, AMCKPETHOCTb JJIUH CTOSIYUX BOJIH.
KBanToBaHue. YpaBieHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pu3nku

MUKpPOCKONIMUECKME W MAaKpOCKONMYECKHE SBIEHUA. laeanbHbld Ta3 Kak CTaTUCTUYECKas
cucreMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak 0O00OLICHHbIE XapaKTePUCTUKU
cocTosiHUS ra3a. PaBHOBecHble W HEpaBHOBECHBbIE COCTOSIHMS ra3a. OOpaTuMble U HeEOOpaTUMbIE
mporeccel. Jlmarpamma gaBlieHHE-00beM. ODKCIEPUMEHTAIbHBIC Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra3oBbIi 3aKOH (YpaBHEHHE COCTOSIHUS UAEaJbHOro ra3a). BelBoa ypaBHEHUS COCTOSHUS UI€aIbHOTO
rasa Ha OCHOBE KMHETHYECKHUX MpeacraBicHUi. DU3NUECKUN CMBICI MOHATHS TEPMOAUHAMHYECKON
TeMmrieparypsl. PacrmpeneneHue sSHEpruM IO CTeneHsM cBoOonabl. Pacmpenenenus MakcBemna u
Bonbumana, 6apomerpudeckas (opmyna. HepaBHoBecHble npouecchl. Juddysus, nuddysus dyepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIEHHE M €ro pojib B >KU3HEACATEIILHOCTH pPACTEHUM.
Tennonepenaua. Buyrpennee Tpenue. BeipakeHue HEpaBHOBECHBIX IPOILIECCOB depe3 000O0IIeHHbIE
TepMmouHamuueckue cuiibl. CooTHoleHne B3auMHoctu OHcarepa. PeanbHbie ra3bl, ypaBHeHue BaH-
nep-Baanbca, KpuTudeckas TOYKA, pEalbHbIE HM30TEPMBl, CXKIKEHHE Ta30B. QDuykTyanuuu H
camoopranu3zanus npu (pa3zoBoM Mepexojie ra3z-KuIKOCTh. JKUAKOCTH, TOBEPXHOCTHOE HATSKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIKOCTH IPU HCHAPEHUU, TEPMOPETYISALUs PAcCTEeHUW M KUBOTHBIX.
CmaumBaronye 1 HecMauMBaromue xuakoctu. Kanusphsie siaenus, popmyna Jlamnaca.

DJIeMeHThI TePMOJAMHAMMKH

[lepBoe Hayamo TepMOJMHAMUKH, HU30IMPOLIECCH, aAnadaTUUYECKHUI Mpoliece, OXJIakKICHHE ra3oB
npu anuabaTHYecKOM PACHIMPEHUU U TOJNyYeHHe HU3KUX Temreparyp. YpasHeHue Ilyaccona u ero
BbIBOJ. Kitaccuueckast Teopusl TEIIIOEMKOCTEN, IPUYMHBI OTKJIOHEHUS PEAIbHBIX TEIUIOEMKOCTEM Kak
(GyHKIMU TeMIIepaTypsl OT Pe3yIbTaTOB KJIacCCHYECKOW Teopuu. PaboTa naeanbHOTo raza B pa3iMuHbIX
npoueccax. ObpaTumble U HeOOpaTUMBbIe UKL TermoBsle MamMHbI U UK KapHo, BTOpoe Hadaso
TepMOAUHAMHUKU. KoMIpecCHOHHbIE XONOAWIBHUKM W TEIUIOBBIE HACOCBHL. OJHTPOIUS  Kak
TepMOJIMHAMUYECKUN ToTeHIual. Popmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHNEe TOHATHS SHTPONHMHM KaKk TEPMOJUHAMUYECKOro TmoTeHIHana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMU UAEAIBHOrO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHUS U CTENEHb
BbIpokaeHus1 cuctembl. Dopmyna bonbeiivana. DHTponus u uHpopmanus. Bospacranue sHTponuu
pU HEOOpaTHUMBIX TMpolleccaX Ha NpUMEpPE BBIPABHUBAHUS TEMIIEpaTyphbl JABYX HAXOAAIIUXCS B
KOHTAKT€ HarpeThIX TEJ W NpPU BHIPABHMBAHUM JABJIEHUHN B JIBYX 4acTsAX cocyna ¢ razom. llepsoe u
BTOpOE Hauaja TEPMOJUHAMUKHU, U >KUBbIE OopraHu3Mmbl. [loHsTHE O TepMoIuHAMUKE HEOOpaTHUMBbIX
IIPOLIECCOB U OTKPBITBIX CUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyJXKarolas cpeaa.
[Ipon3BOACTBO SHTPONMHU B HEPABHOBECHOU cpezie u Teopema [Ipuroxuna.

Pa3nes 2. Dj1eKTpU4YeCTBO 1 MATHETU3M

JIeKTPpHYECKHE U MATHUTHBIE SIBJICHUS

IlonaTHe O mMOJAX, MOJSA CKAISIPHBIE W BEKTOPHBIE. XapaKTEpUCTUKU BEKTOPHBIX IOJICH:
HaIpsSHKEHHOCTh, MOTOK, LUUPKYJSIUSA, CUJIOBBIE JIMHUM BEKTOpHOro mojs. Cyneprno3unus MHOJIEH,
3aps/bl, 3aKOH COXPAHEHUs 3apsA0B.

B3anmoaeiicTBre HEMOABHKHBIX U ABUKYIIUXCS 3apsaa0B, OU3NYECKUN CMBICTT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsiioB. [lone numons. DnekTpocTaTHUecKoe
MoJie MOJICKYJIbI U XUMHUYeckue peakuuwu. MHTerpanbHas ¢opma 3akoHa Kymona, Teopema ["aycca
(mepBoe ypaBHeHue MakcBena). BeiBox Gopmyn A HaNpsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIeH
3apsHKEHHOT0 MPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcaTopa. Pabora mnepemermieHus 3apsaa B
ANEKTPOCTATUYECKOM  II0JIe, IMOHATHE MNoTeHuana. Bropoe ypaBHeHue MakcBemna i
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ANEKTPOCTATUKH B HMHTETpalibHOM (opme. DnekTpuyeckass eMKOCTh OJHOIO TPOBOJHHKA U JIBYX
MIPOBOJITHUKOB, KOHAECHCATOPHI, paboTa Mo 3apsjke KOHAEHCATOPOB. DHEPIus 3JEKTPOCTATHYECKOTO
noyig. V3MeHeHHWe HanpsHKEHHOCTH — AJIEKTPUYECKOro TMOJsl TMpU  BBEIEHUM  JAMDJICKTPUKA,
MOJIAPU3YEMOCTh AMDJIEKTPHUKA, IUAIEKTPUYECKass MNPOHUIAEMOCTh. VI3MEHEHHE IUANEKTPUYECKOU
MIPOHUIIAEMOCTH MPU XUMHUYECKUX PEaKIUsAX U UCIOJIb30BaHUE 3TOro dddexTa. DIeKTpUUecKoe mose
B mpoBojaHUKax. [IoHATHE O TOKE MPOBOAMMOCTH, BEKTOp TOKa M CWJIa TOKa, nuddepeHinanbpHas
dbopma 3akona Owma. IlepBoe mpaBmino Kupxroda. [IpuunHa MOSBICHHS DJIEKTPUYECKOTO TOKa B
MPOBOAHUKE, PU3NICCKUI CMBICI MOHSATUS CTOPOHHUX DJIEKTPUUECKUX CHI. BbIBon 3akoHa OMa s
Bceit nienu. Bropoe npasmino Kupxroga. MarauTHoe mosie mpsMoro Toka, 00bsICHEHHWE €T0 TOsIBICHUS
Ha OCHOBAaHMM pEISTUBUCTCKUX TMpeAcTaBieHuil. WHTerpaibHble ypaBHeHMss MakcBemia st
MOCTOSIHHBIX MAarHUTHBIX ToJeil. IlpuMepbl BBIYHCIEHUS HAIPSHKEHHOCTEM MarHUTOCTATUYECKUX
nosiell. 3akoH buo-Casapa-Jlannaca. Bzaumoneiictue noneit u 3apsaoB (Tokos). @opmyna JlopeHna
JUIS CHJIBI, NIEMCTBYIOIIEH HA 3apsAll CO CTOPOHBI JIEKTPUUYECKOTO WU MarHUTHOro mnosei. [Ipunimn
JNEUCTBUSI MAacC-CIIEKTPOMETPOB M HMX TMPUMEHEHUS B XUMUU. HHIYKIMOHHBIE SIBICHUS,
TpanchopmaTopbl, (U3MYECKHE TPHUHIMIBI WX ACHCTBUA. OKcTparoku. IlomHas cucrema
UHTErpalbHbIX ypaBHEeHUN MakcBemia. CMbICI  WIEHOB CHCTEMBl ypaBHEeHUH MakcBena,
OTMCHIBAIOUINX SIBICHUS, CBS3aHHBIE C M3MEHEHHUSMH JJIEKTPUYECKMX M MAarHUTHBIX BEJIUYHUH BO
BpeMeHU. B3anMOCBsI3b 37EKTPUUYECKUX U MarHUTHBIX MEPEMEHHBIX MOJIEH, JJIEKTPOMAarHUTHOE T0JIE U
uznyuenue. Ilona aBwkymmxcs 3apsioB. W3inydeHue 5>I€KTPOMAarHUTHOIO TIOJS HEPAaBHOMEPHO
IBKyIMMcs 3apsgoMm. «I[lapagokcy» aroma.

Pazgen 3. OnTuka u aromHasi pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHUE H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BUJIE JIEKTPOMArHUTHOW BOJHHBI.
[TonepedyHOCTh 3JEKTPOMArHUTHBIX BOJH. CKOPOCTh PACIPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoOb!l ee u3mepenusd. lllkana anekTpoMarHuTHHIX BoJH. CrocoOBI TeHepali U UCIIOIb30BaHNUE B
HayKe U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus, onuchbIBaeMbIe BOJTHOBOM Teopuel cBeTa. MHTepdepeHIus cBeTa, YCIOBUS MOSBICHH
CTaTHMYECKON WHTEpPEPEHIIMOHHON KapTUHBI, WHTEpEpeHIuss MpU pa3feleHuu (PpPOHTAa BOIHBI,
MIPOCBETJICHUE ONTHKHU, UHTephEpOMEeTphl U UX HcrHoib3oBaHue. Dypbe-cnekrpoMeTpsl. [loHsATHE 0
ronorpadun. Judpakuus, mudpakuus Ha menn. DoKyCHpOBKA AIIEKTPOMATHUTHBIX BOJTH U CBS3b
pasmepa udpakIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOECHHOCTH OpraHU3alUH
PaIuOIOKAIMOHHOM CITy>KOBbl. YCJIOBHUS Tepexofa OT BOJHOBOW ONTHKH K T'€OMETPHUYECKOW. 3OHBI
®penens, 30HHas m1acTuHka Openens kak Goxycupyromuid aneMeHT. {udpakironnas pemerka Kak
JTUCTIEPTUPYIONIasi CUCTeMa. AHAllU3 COCTaBa CBETa IO JUIMHAM BOJH. PEeHTreHoBckast AWQpaKiws,
nmoHsATHE 00 00paTHBIX AU(PPAKIMOHHBIX 33a/ladyaX, PEHTTCHOCTPYKTYPHBIN aHAIU3 B €r0 0COOCHHOCTH
IPUMEHUTEIbHO K OuosjorumueckuMm obObekram. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakoHHBIN TIpeIes pa3peniaie ClToCOOHOCTH ONTUISCKUX TPHOOPOB.

CBeT 1 BeIIeCTBO, MOHITHE O BTOPUYHBIX BOJHAX, pa3/eICHUe SHEPTUU Ha TpaHMIle paznena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEUCTBUA CBETa U BemlecTBa. /ucnepcus, kiaccuueckoe o0bsCHEHUE
3aBUCHMOCTH KO3(PPHUIMEHTa MPETOMIICHUSI CBETa OT JJIWHBI BOJHBI TANalONIEro CBeTa. SIBicHHE
JBOMHOTO JTyuyenpeaoMIIeHus, MOJSIpU3aliis cBeTa KpucTtajuiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaXapOMETpHUs, WCIOJIb30BAHUE SBJICHUS BpPAILECHUS IUIOCKOCTH TOJISIpU3AIMU B
MOJIeKyJIsipHO# Onosorun. Potorddekt u KkBaHTOBas nMpupoaa cBeta. Kpyr sBieHui, 00BICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIHMUYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI TMOTJIOLIEHUS CBETa, IMOHATHE O HENUHEHHbIX 3(dekrax. OCHOBHBIE
3JIEMEHTHI KOHCTPYKLHUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BUJIa OCBETUTEIEH.

JIeMeHTBI YYeHHS 0 CTPOCHHMH BelecTBa

OcoOeHHoCTH TOBEJCHHUS] MUKpouyacTHll. I[IpWHIMOBI ONMUCaHUS TMOBEACHUS MHKPOYACTHIL,
BOJIHOBas (DYHKIIMs, COOTHOIIGHHE HeompeaenaeHHocTed, BonmHa nae bpoitna. Iloctynarer Bopa.
VYpasuenue I[llpenunrepa (BpeMeHHOE W CTaIlMOHAPHOE), (DU3WYCCKUM CMBICI BXOMSIIUX B HETO
yieHoB. Pemenue cranumoHapHoro ypaBHeHusi IlpeauHrepa mjis 4acTUIbI B OJAHOMEPHOM
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MOTEHIIMAJIbHOM SIIIMKE M YacCTUILBI HAa OKPYKHOCTH. YCIIOBUSI TOSBICHUS KBAaHTOBBIX SIBJICHUM.
Brnusinue macchl W o0yiacTH JTOKaMHM3alMM 4acTuil. JIBymMepHas MOTEHIHaIbHas sMa, BBIPOXKICHHE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpoxkJIeHus. [loTeHnanbHas sMa KOHEUHOM TITyOUHBI U BIMSHUE €€
rIIyOMHBI W IIMPUHBI HA YPOBHM DSHEPTUM 4YACTHUIBI. BO3MOXHOCTH JIOKATHM3AIlMM YacTHUIBl B
npoctpancTBe. TyHHEIbHBIN 3¢ deKT. 3amoaHeHue ypoBHeW W npuHmmn l[laynu, moiHas SHEprus
COBOKYMHOCTH 3JIEKTPOHOB B KBAaHTOBOW CHCTEME. YPOBHU SHEPIUM B aTOMe€ BOJOPOJA, MEPEXOJIbI
MeXIy ypoBHSAMHU. VHIUMBHIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTpaJbHBIM aHAIIN3.
Metannudeckass MOAEIb MOJIGKYJIBl U OOBSCHEHHE KOPPEINSAIUU IIBETHOCTH BemiecTBa U 3¢ dekra
COTIPSIKEHMS] XUMUUECKHUX CBsi3el B MoJiekynax. HopMmanbHas v MHBEpCHas 3aCeIEHHOCTh KBAaHTOBBIX
coctosinuii. Ilormomenne, cnoHTaHHOE W BBIHYXJIEHHOe u3nydeHusa. Koadouimentsr DifHIITEHHA.
®opwmyna [Inanka. YcuiieHre cBeTa Mpy NPOXOKIACHUH Yepe3 UHBEPCHO 3aceleHHyIo cpeny. [lonarue
0 Ja3epax.

duznyeckas MpUPoJa XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOCHHE MHOTO3JEKTPOHHBIX aTOMOB,
rubpuan3anys, OOBSICHEHUE NPUYMH TOSBICHUS TMPOCTPAHCTBEHHBIX (GopM Monekyn. [IpuHmum
MaKCHMaJIbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHHe B MOJIEKYJaX U €ro pojib B OMOXHMHUYECKUX
peakuusax. J[BH>KeHHe 4acTUll B MHOTOATOMHBIX MOJEKYJIAaX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIHH.
CumMMeTpHs MOJIEKYJ U MOSBJIEHUE MPABUII 0TOOpA.

@DOTOXUMUYECKHUE PEAKIIMM M OCOOCHHOCTH TIOTEHIIMAIBHBIX TIOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX 3JIEKTPOHHBIX COCTOSHUI B MoJjekynax. Pacmag mosiexkyn mpu GpoToBo30YXKIECHUSX.
Odwusnyeckas npupona ¢orocuHTe3a. TpaHcmopT sHepruu mnpu (QoTocuHTe3e. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3allOJIHEHHBIE M HE3alOJHEHHBIE 30HBL. YPOBeHb PDepmu.
[TpoBoAHMKH, MTOTYIPOBOAHUKHU U TUIIEKTPUKH. OCOOEHHOCTh TPOBOAMMOCTH B MOTYIPOBOAHHKAX.

CucremaTHKa 3JI€MEHTApPHBIX YacTUI. 3aKOHBI B3aHMMOIPEBPALICHUIN YacTHUll, SJepHbIE peaklnu,
nedext maccel. CTpoeHue sijiep, sAepHbBIE CUJIbl, YCTOWYUBBIC U HEYCTOWYUBBIC SApa, €CTECTBEHHAS U
HCKYCCTBEHHAsI PaOaKTUBHOCTb. 3aKOHbI PaoaKTUBHOTO pacnana. [TpunHIMTIBI
paMOaKTUBAIIMOHHOTO aHaiu3a. «MeueHbie» aToMbl B Owojioruu. [lyTw HCMONBb30BaHUS SAEPHOMN
SHEPTHUH.

3aKOHOMEPHOCTH PAa3BUTHS

[Tonsstue 00 »BomonMK B (u3MKe, OWOJOTMM U JPyrux Haykax. [IpOTHBOMOJIOKHOCTH
HaIPaBJIEHHOCTEHN 3TUX BOJIIOLMOHHBIX TpolieccoB. [1yTu mpeoosieHust mpOTUBOPEUHS.

Bpewms B knaccuueckom Mupe. Poib neproanueckux U HeMepruoJuYecKUX MPUPOAHBIX MPOIIECCOB
B (OpMUpPOBAaHMH TIOHATHS BpeMeHH. VIHBapHMAHTHOCTh MPOCTEUINX (U3HUECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHU. HepaBHOBECHbBIE ITPOIECCHI B CIIOKHBIX CHCTEMaxX U MOSIBICHUE
cTpensl BpemeHH. Poib cimydaiiHeix (hakTopoB B (DOpMHpOBAaHUHM CTpenbl BpeMeHU. DIyKTyaruw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITBIX CHUCTEeMaxX M IepepacTaHue (QUIyKTyallud B
Makpockonuueckuit a¢dexr. Ponb 6udyprannii. [loBegeHne 3HTPONNH B OTKPBITHIX CUCTEMAX.

oo THUTEJbHOCTb, COOTBETCTBHE, MPOTrH03. OOIHOCTH PyHIaMEHTAJIbHBIX BHIBO/I0OB

(puzuku

[IpuHUIMIT JOMOTHUTENHPHOCTH W €ro BCeOOImHOCTh. Vcmonb3oBanue wmojesneil sIBICHUN |
O00OBEKTOB B MPOIECCE MO3HAHUS KAaK CIEACTBHE MPUHIUNA NOMOTHUTEeNbHOCTH. OOpaTHBIC 3a/auH,
CyOBbEeKTUBHBIM (akTop mpu ux pemieHuu. OrpaHUYEHHOCTh NMPUHIMIIA TOKA3aTEIbHOCTH B HayKe.
[TpuHIMI COOTBETCTBUS, HAONIOJaeMble M HEHAONIOAaeMble BEIMUYWHBI B Qusnke. TpeOoBaHUs K
dbopmupoBanuio (usmueckux Teopuil. PacmmpeHHOoe TOHHMMaHuWE TPUHIUINA JETePMUHHU3MA.
CrnyuailHO€ M 3aKOHOMEPHOE B IPUPOJIE U MPEAeSbl NIPUMEHUMOCTH HaydyHOro nporHosa. Hay4nsiit
MPOTHO3 B Hayke 00 oOmiecTBe. @u3nka u kudepHeTrka. Creasnme CUCTEMBI U YITPaBJICHUE.
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4.2. Conepxanue JeKI Ul

/11

ConeprxaHue JICKIHU

Kon-Bo

JacoB

DBOJIIONMS U COBPEMEHHBIE MOJenH (u3HUecKoi KapTHHBI Mupa. CoBpeMeHHas
¢u3nka Kak KyJabTypa HaONIOJCHUH, MOJICTUPOBAHUS, HSKCIEPUMEHTAIBHOTO
UCCIIEIOBaHUSI U KOJMYECTBEHHOIO IPOTHO3MPOBAHUS SBIEHUN Npupoasl. Poib
¢u3MKK B Pa3BUTUU TEXHUKU M arpONPOMBIIUIEHHOTO MPOn3BoaAcTBa. KuHemartnka
MaTepUaIbHOMN TOYKH. Koopaunatusiii METOJT ONHUCAHUS IBIDKECHUH.
Kunematuueckoe YpaBHCHUC JABUXKXCHUSA )41 OnpeaAcCIsICMBIC 10 HCMY
KMHEMAaTUYECKUE XapaKTEPUCTUKH.

[\

BekropHblii crocod omucaHus BHXKEHUH. BekTopel mepemenieHus, CKOpPOCTH,
YCKOpPEHUs. YTJIOBBIE XAPAaKTEPUCTHKU IBUKCHHUS II0 OKPYKHOCTH. OJIEMEHTHI
PENATUBUCTCKOM MexaHMKH. llocTynarsl crienMalbHOM TEOPUU OTHOCUTEIIBHOCTH.
[IpeobpazoBanus Jlopenma. Cnokenue ckopocteil. OTHOCHUTEIBHOCTD JJIMHBI
OTPE3KOB U JUIMTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlnHamuka maTepuaabHOW TOYKH M TMOCTYINATEIIbHOTO JBHXKEHUS TBEPAOrO Tea.
[lpunuun ortHocuTeNnbHOCTU. 3akoHbl HeroTona. Buaslt cun.  [lunamuka
BpAILIATEJIbHOTO JIBMKEHUS. MOMEHT cuiibl. MOMEHT MHEPIMHU. 3aKOHBI COXPAHEHUS
HMIIyJIbca U MOMEHTAa uMMyJibca. VHepuuanbHble W HEHMHEPLHUAJIbHBIE CUCTEMBI
otcu€Ta. CHJIbl MHEPUMH MPU PA3TUYHBIX BUIAX JIBUKCHUS

PaGora, MomHOCTP M 3Heprus. MexaHuueckas pa0oTa M MOIIHOCTb IIpU
IIOCTYIIATEIbHOM U BpalllaTelIbHOM ABM)KEHUAX. KuHeTHueckas 3Heprus U Teopema
0 KHMHETHYECKOM dSHepruu. KoHCepBaTHUBHBIC CHUJIBI M TNOTEHUUAIBbHAs JHEPIUsl.
ITprmepbl NOTEHIMAIBHBIX N0JIEH. 3aKOH COXPAaHEHHS JHEPTUN B MEXAHHUKE.

Mexannyeckue kosieOanus. KuHemaTtnka rapMoHHYeckux KojeOaHuii. CroxeHue
KoseOaHui. AKYCTHUYECKHE PEe30HATOphl. J[MHaMHMKa TapMOHUYECKHUX KOJIEeOaHHA.
HubdepennmanbHoe ypaBHEeHHE KoseOaHMil. 3aryxaronmue ¢ BBIHYKICHHBIE
KosiebaHus. MexaHnyeckuii pe3oHaHc. MasiTHUKH.

Mexannyeckue BOJIHBL. BomHOBoe ypaBHeHue. Buawsl BomH. HMHTepdepenius,
nudpakiys U qucnepcus BoH. BoHbl n nHGopManms.

OCHOBHBIE TOJOKEHUS MOJEKYISIPHO-KMHETUYECKON Teopuu. MneanbHbld Tas.
OcHoBHoe ypaBHeHne MKT 1 ypaBHEHHE COCTOSIHUS UJI€AIbHOIO ra3a. ArperatHble
coctosiHus U (azoBbie nepexobl. Peanbubie raszpl. Ckmkenne ra3oB. OCOOEHHOCTH
KHUIKOTO cocTostHUsA. CTpoeHHe KpHCTAIOB. JleeKThl KpPUCTAUINYECKOTO
ctpoenus. [I[poyHOCTh U MIIACTUYHOCTD.

SBnenust mnepenoca. Jud¢ys3us, TEmIONpoBOAHOCTh W BHYTPEHHEE TpEHHE.
MonekynapHO-KMHETUYECKask TEOPHUS SIBJICHUM MepeHoca.

OcHOBBI TEPMOAMHAMMKHN. BHYTpEHHss dHEprus U NepBO€ Ha4al0 TEPMOJUHAMUKY.
Paborta wm TemmoéMKOCT, Ta3a MpU PaA3IUYHBIX Mpoleccax. Btopoil 3akoH
TepMOI[I/IHaMI/IKI/I. TGHJIOBI:IQ JOBUTATCIIN U XOJOAWJIbHBIC MAIIIMHBI. KHI{ TCIIJIOBBIX
JIBUTATEJIE W CTAaTUCTUYECKUU CMBICI BTOPOIO 3aKOHa TepMmoauHaMuku. [loHsiTue
BHTpOHI/II/I. HOHHTI/IG (0] TepMO,Z[I/IHaMI/IKG H606paTI/IMI>IX HpOI_[eCCOB 148 OTKpI:ITbIX
CHCTEM.

10.

DJIeKTpUuYecKu 3apsa. B3aumoneincTBrue 3apsalioB. DJIEKTPOCTATHYECKOE TMOJIE.
Bekrop nHanpskxénHoctn. Pacu€r anekrtpocrarnueckux —noisied. IloreHuman
JNeKTpocTaTuyeckoro  mojs. Pabora mo  mepemelieHuio  3apsaoB B
3IEKTPOCTATUYECKOM ToJie. [ToTenuuman u IPaJUEHT MOTEHIMAA.
DKBUIMOTEHIUAIIbHBIE TOBEPXHOCTH.

11.

BemectBo B anekrpudyeckom 1nosie. [lonsipHble ¥ HENOJSIPHBIE  MOJIEKYJIBL.
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[onspusanus JIUDBIIEKTPUKOB. Bexkrop CMEILLECHUS. [IpoBoHMKH B
NEKTPOCTATHYECKOM MOJIE. DIEKTPOEMKOCTh NPOBOAHUKOB. KOHIEHCATOPEI.

12.

ITocTosiHHBIN 3neKTpUUecKUid TOK. 3akoH OMa. DnekTpoaBKywas cuia. Ilpasuna
Kupxropa wu pacu€rer oamektpuueckux 1ienedd.  Kmaccmueckas — teopust
ANEKTPONpPOBOAHOCTH. BpiBox 3akona Owma. Ilpupona cBepXIpoBOAMMOCTH.
Hocutenn  TOoka B pasinWyHBIX  NPOBOJHHUKAX.  DJIEMEHTBHl  TEOpUH
anekTponpoBogHocTd.  IlomynpoBoguuku.  [ToaynmpoBOIHUKOBBIE — MPHOOPHI.
OneMeHThl (U3UYECKON dSJIeKTpOHWKH. KOHTaKTHBIE SBIEHWUS B MeTalaX |
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOW IIOJIYIIPOBOJHUKOBOM KOMIIBIOTEPHOM
TeXHUKH. buotoku n ouonndopmartuka.

13.

MaruutHOE moJie. B3anMoJencTBrUE 3IEKTPUUECKUX TOKOB. Pacu€Thl MarHUTHBIX
nosnei. 3akoH buo-Casapa-Jlannaca. MarHuTHbIE CBOMCTBA BeliecTBa. [ua-, mapa-
u ¢eppomarnetuku. JlomeHbl. DeppuThl. DIEKTPOMATHUTHBIC CEMApaTophl B
arpouH>xeHepuu. JleiicTBUE MArHUTHOTO TOJISI Ha DJJIEKTPUYECKUA TOK U
IBIDKYIIUECS 3apsokeHHble vacTunpbl. Cuia Ammepa u cuna Jlopenna. Oddekt
Xonna. DNIEKTpOJBUTaTeNM. JJIEKTPOMAarHUTHAs WHAYKIUA. 3akoH Papanes u
npaBwio JleHna. Mexanusm Bo3HMKHOBeHMsT OJIC wuHaykuuu. I'eHepaTopbl
rapmonnueckoir DJIC u TpanchopmaTopbl. UHAYKTHBHOCTH MPOBOHUKOB. DHEPTHUS
MAarHUTHOTO TOJISL.

14.

[Tepemennsblii anekTpruyeckuil Tok. Llenu nepemenHoro Toka. 3akoH Oma [y eneu
nepeMeHHoro Ttoka. [lonHoe comnpoTuBIeHUE MEepeMEeHHOMY TOKy. Bekrophas
nuarpamma. Pe3oHaHc B 1ensX MEpeMEeHHOr0 TOKa.

15.

OnexrpomarautHoe nose. O6o6menune 3akoHa dapanes. 3aKOH MONHOTO Toka. Tox
CMEILIEHMS. ODJICKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs MakcBemia. Cucrema
ypaBHeHH MakcBemna B auddepeHnnanbHoil 1 uHTerpansHoi opmax. Bekrop
YwMmoBa-Iloitntunra. JlaBnenue cpeta. ['apMonmyeckuit ocumuisatop. CBoOomHBIC
AJIEKTPOMArHUTHBIE KoJeOaHMs. 3aTyxalollMe M BBIHY)KICHHbIE KOJIeOaHMUS.
Pesonanc.

16.

I'enepanus, mnepegaya W HOpUEM  JJIEKTPOMArHUTHBIX  BOJNH.  OTKpPBITHII
KosiebaTenbHbIi KOHTYp. [IpuHimn paboTsl paguonepeaaTyuka U paauonpuéMHUKA.
Mopynsauus W JETEeKTUPOBAHUE DJIEKTPOMArHUTHBIX BOJIH. Paguonokaunus u
tenesuaeHue. [llkama >I€eKTpOMarHUTHBIX BOJIH. PasinyHble nuana3oHbl 4acTOT
3JIEKTPOMArHUTHBIX BOJIH, UX XapaKTEepPHbIE OCOOCHHOCTH M TEXHUYECKHUE CPE/ICTBA
ux nosyueHus. Vcnonb3oBaHue BUAUMBIX YIbTPa(QHOIETOBBIX U JPYTUX W3ITydeHUN
B PACTEHUEBOJCTBE U )KUBOTHOBOJICTBE.

17.

DJIEMEHTHI T€OMETPUYECKOU ONTHKUA. OCHOBBI T€OMETPUYECKON ONTUKU. DOPMYIIbI
@penens. [Ipunmun oOpatumMocTé CBEeTOBBIX Jyueil. [IpuOopel reomerpudeckoit
onTUKU. POTOMETPHUSI.

18.

OneMeHThl BonHOBOWM onTuku. [lpuniun [roiirenca. WuTtepdepeHius cpera.
KorepeHTHOCTh M ONTHUYECKHUH XOX Jyde. YCIoBHS MakCUMyMa M MHHHMMYyMa.
HNutepdhepomerppl. Dnementsr  ronorpadun. Judbdpakums cBera. [lpuHiun
I'totirenca-®penens. Judpaxkmmonnas pemérka. Crekrporpadus. udpakmms
PEHTICHOBCKHUX JIy4eil.
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19.

B3auMozeicTeue nsinydeHus ¢ BemecTBoM. llomspusanus cBera pu OTpaXEeHUU U
npenomieHun. J[BoiiHoe mydenpenomiieHMe. ONTUYECKM aKTUBHBIE BEIIECTBA.
Caxapumerpsl. ckyccTBeHHasi aHM30Tponus U €€ ucnoib3oBaHue. HopmanbHas u
aHOMaJIbHAs aucriepcusi. TermoBoe u3nydeHue. AOCOTIOTHO 4€pHOE TeNO. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupometpusi. Dotorddext. BHemHM, BHYTPEHHUNH U BEHTUIBHBIA (HOTOA(DPEKT.
VpaBuenue Oinmreiina. Ilpumenenue ¢otosnementoB. Dddexr Kommnrona.
JIIOMUHECIIEHTHOE  UBJIy4YEHHUE. BbuomromunecneHus. doTtobduoornyeckme
mpoueccel.  DoTtocuHTe3.  TepMoauHamMuKa © = MeXaHU3M  (OTOCHUHTE3a.
buosHepreruka.

20.

DneMeHTHl KBaHTOBOM MexaHHUKH. KopmyckymsipHO-BoIHOBOK AyanusMm. Judpaxims
31eKkTpoHOB. CooTHOILIEHUsT HeonpeaenEHHocTed. YpaBuenue lllpenunrepa. Atom
BOZOpPOJAa. OHEpreTHYecknue ypoBHH artoma. [loTeHmman BO3OYKIeHUS U
nonmzauuu. Iloctymarel  bopa. HM3nydeHue © = MOTJIONIEHWE  SHEPTHUH.
Bonopononono6usie HoHBL. CTPYKTYypa CIIOKHBIX aTOMOB. DHEPreTHUECKUE YPOBHU
B CiIOXHbIX aroMax. I[lpunmun I[laynu. OnTtudeckwe CHEKTPbl W CHEKTPbI
PEHTTEHOBCKOTO U3ITy4YEHUS. Ilepuoanueckas cucrema 3JIEMEHTOB
JA.N.Menneneena.

21.

®dusnka MoJIeKys. DHEpPreTHUecKue ypoBHH MoJieKya. OOMeHHOe B3auMoJeiicTBIE.
MonexynspHele  cnekTpbl. [IpuHmMnm — paGoThl  KBaHTOBBIX ~ I'€HEPAaTOPOB.
ONEeKTPOHHBIM NapaMarHUTHBIA pe3oHaHc. [lomuMepsl W KUAKHE KPUCTAIUIBI.
OcHOBHBIE BHIBI KOJUIEKTUBU3ALUN MOJIEKYJ. SIBIIeHHE PaJuOAKTUBHOCTH. BHIbI
palMOaKTUBHOTO pacmajga. 3aKoH paguoakTUBHOro pacraga. CraOuibHbBIE U
pafMoOaKTUBHBIE M30TONBL. IIpHMHIMIBI pagnOaKTUBAaMOHHOIO aHanu3a. SlnepHsble
peakuuu. MexaHu3Mm sAepHbIX peakiui. llenmHas peakuus geneHus  saAep
«MeueHnbie» aToMbl B Onosiorun. [1yTu ucnosib30BaHus A1EPHON SHEPTHH.

22.

DneMeHTapHbIe YaCTHIIBI. Knaccudukanus DJIEMEHTAPHBIX YaCTHIL.
BsaumornpeBpaiiaeMocTh 371€MEHTApHBIX YacTUIl. MeToAbl YCKOpPEHHs] YacTHll.
AHTnyactunbl W aHTuBemecTBO. CoBpeMeHHas (U3MKa ¥ arpoOUHXKEHEPUs.
BemectBo u mone. OOBEKTBI M TPOLECCHL. DBOJIOIMOHHBIE IPOIECCHI
npeoOpa3oBaHus MaTepuu. BelecTBeHHbIC, SJHEPTeTUYECKUE, MICKTPOMArHUTHBIC 1
nHpOpManMoOHHbIE  TIpeoOpa3oBaHuss OWO0OBEKTOB. PasBuTtHe arpodusukw,
OnoMexaHUKH, OMOPU3UKU, OMO’HEPTeTHUKH, OMOMH(POPMATUKU, OMOTEXHOJIOTHH U
arpoMH>KEHEPHH.

Hrtoro

44

4.3. Conep:xanne 1a00paTOPHBIX 3aHATHI

/o

HanmMeHnoBanue 1a00paTOPHBIX 3aHITHI

Koi-Bo
4acoB

I/IsyquI/Ie MEXaHHYCCKOT'O IBUKCHUS HA MallIMHE ATBy,I[a

OmnpezneneHre MOMEHTa HHepUUHU MasTHUKa O0epOeka

OmnpezneneHre MOMEHTA HHEPLUUU METOJIOM KPYTHIIBHBIX KOJIeOaHHH

W3yuenne KonebaHnii MaTEMaTHYECKOTO MasiTHUKA U OIPEICIICHUE YCKOPCHHMS
CcBOOOJHOTO MAICHUS

M3ydyeHre rapMOHHYECKHUX KOJIEOaHHUH ¢ MOMOIIbIO NPY>KUHHOTO MasiTHUKA

W3ydenue 3aTyxaonmx KojaeOaHuil Mpu BHYTPEHHEM TPEHHH

NN B~ |WIN |~

Onpenenenne BI3KOCTH KUAKOCTH 1o MeToy CTtokca

NN N D [N
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Omnpenenenue ATUHBI CBOOOHOTO pobera MoJeKkynl U Koddduurenta

8 BHYTPEHHETO TPEHUs BO3AyXa 2
9 | UccnenoBaHue 3JIEKTPOCTATUYECKOTO MO 2
10 | M3mepenune EMKOCTH KOHJIEHCATOpa 2
11 | MI3mepeHue conpoTHUBIEHUS IPOBOJAHUKOB METOJIOM MOCTa Y UTCTOHA 2
12 | M3y4yeHue uenu noCTOSIHHOTO TOKa 2
13 | I3mepeHne ropu30HTAIBLHON COCTABIISAIONIENH MArHUTHOTO 1OJIsI 3€MIIH 2
14 W3ydenue nenu nepeMeHHOro TOKa U ONpeAeIeHUe HHIYKTUBHOCTH KAaTYILIKH )
15 Wzydenue nudpakuuu cBeTa U onpeeseHIe JJIMHBI CBETOBOW BOJHBI IPU )
MOMONIH TU(PAKIIMOHHON PEeETKU
16 | Ilony4yeHue u aHaJIU3 MOJISIPU30BAHHOTO CBETA 2
17 W3ydeHue BpallleHus MII0CKOCTH MOJISPU3ALMH CBETA ONTUYECKU aKTUBHBIMU 4
BEIIECTBAMHU
18 | M3yyeHne onTUYECKUX MUPOMETPOB 2
19 | N3yuenue 3akoHOB BHemIHEro ¢hotodddexra 2
20 | Ananu3 cnekTpa U3JydeHUs ra30pa3psiHOMN JaMITbl 2
21 | Ananu3 cnekTpa U3ay4deHus JJaMITbl HAKaJuBaHUs 2
Hroro 44
4.4. Conepxanne NPAKTHYECKUX 3aHATHI
Ne N Kon-Bo
- HaumeHoBaHMe paKTUYECKUX 3aHATUN qacoB
1 Kunemaruka 2
2 Jnnamuka 4
3 3aKOHbI COXPaHEHUS 4
4 Mexannueckne KoneOaHusl U BOJTHBI 4
5 DJIEMEHTHI MOJICKYJISIPHOM M CTAaTHCTHYECKOM (PU3UKHU 4
6 DIEMEHTHI TEPMOAUHAMUKHI 4
7 DJIEKTPOCTaTUKA 4
8 I1OCTOSIHHBIN TOK, 3JIEKTPUYECKUE LIETH U MAaTEPUAJIBL. 4
9 [TocTostHHOE MarHUTHOE TOJIE 4
10 DNEeKTPOMarHUTHBIC KOJICOAHUS U BOJTHBI. 6
11 I'eomeTpryeckas ¥ BOJHOBAsI ONTUKA 6
12 KBanTOBas ontuka 4
13 DeMeHTHl KBaHTOBOM MEXaHUKH U aTOMHOUN (PU3HKHI 6
14 ATOMHOE SIAPO U PTIEMEHTAPHBIE YACTHUIIbI 4
HTroro 60
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4.5. Buabl u cofepxaHue CaMOCTOSITEILHONH padoThl 00y4aroIuXxcst

4.5.1. Bunsl caMOCTOSATENBbHOM pabOThI 00yYaIOINXCs

Bunsl camoctosTensHON paboThl 00y4aroImuXCs KonnuecTBo yacos
[ToaroroBka K MpakKTUYECKUM 3aHATUIM 53
[TonroroBka Kk 1a0OPATOPHBIM 3aHATUSAM U K 3aLIUTE 53

71a00paTOPHBIX pabOT

CaMOCTOsITETbHOE U3YYEHUE OTAEIBHBIX TEM U BOIPOCOB 43

Hroro 149

4.5.2. ConepxaHue CaMOCTOSTEILHON pabOThl 00yJaroIuXcs

Ne Kon-Bo
HaunmenoBanue TeM 1 BOpocoB

/i 4acoB

1. Kunematuka. 3amaun OaJUIMCTHKH, HABEICHHS Ha I1€Jlb, ONTHMM3AIUN 12
JBKEHUS, UX IPUMEHEHUE B arPOUHKEHEPHH.

2. Juaamuka. PeaktmBHOe nBmxkeHme. JIBmwkeHue HeOecHBIX Tell. [lomérer B 12
KOCMOC. Y CTOMYMBOCTb IBUKECHHUS. [ MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. llepemadya MOIIHOCTH B MEXAHMYECKHX CHCTEMaX.
[Ipobnema GezonopHoro AsrxeHus. [Ipo0GiemMa BeyHOrO ABUTATENS MEPBOTO 12
pona.

4. Mexannueckue KosiebaHus M BOJHBL. Pacu€T KOHKPETHBIX COCTOSHHUM H 12
orpeziesieHue COOCTBEHHBIX YaCTOT KOJI€OATEeNIbHBIX CUCTEM

5. DneMeHThl MOJICKYJIIpPHOH ©  cTaTUCTHYecKor ¢dm3uku. OcobeHHOCTH
KUIKOro cocTosiHus. [ToBepXHOCTHOE HATSKEHUE, CMAuMBaHUE, KaMWJUIAPHI. 12
[TouBeHHas BiIara u MOJUB PACTECHUM.

6. DOneMeHThl TepMOAMHAMMKHU. TemoBas sHEpreTMka U €€ SKOJOTMYECKHM 12
acnekT. Tenaon30Js1ys, METObl SKOHOMUH TEILIA.

7. Onexktpoctatuka. (CTaTUYecKoe  AIEKTPUUYECTBO.  DJEKTpHU3ALMS  TEIl. 12
JIBrKeHUEe 3apsKEHHBIX YaCTHIl B 3JIEKTPUYECKUX MOJIAX. AHAIOTMH MEXIY
AJIEKTPOCTATUUECKUM U TPABUTALIMOHHBIM MOJISIMH.

8. IToCTOSIHHBIN TOK, NEKTPUUYECKUE LIENIN U MaTepUasbl. DJIEKTPUIECKUIN TOK B 12
XKUIKOCTSAX M ra3ax. KopoHHBINA paspsn. DaeKTpoPUIbTPHI.

0. [TocrosaaHoe MarmuTHOe mnoJie. llocTossHHBIE MarHuTbl. MarHuTHoe moJie 8
3emnn. JIBMKEHME 3apsDKEHHBIX YacTUIl B MArHUTHBIX IOJsIX. Mace-
CHEKTPOMETPHSI.

10. | DnekTpomMarHUTHBIE KoJieOaHUs W BONHBL M300pereHue paawo. Ilepemaua 11

CHUI'HAJIOB. Pa,Z[I/IOCBHBB 1 pagruOJIOKaIus. MI/IKpOBOJIHOBa}I TCXHHUKA.
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11. | l'eomerpuueckas v BoiaHOBas onTuka. Onruueckue nu3odpaxenus. MexaHusm 8
3penust, AedekTsl 3peHus. OnTHuyecKue sBJIeHMs B aTMochepe.

12. | KBantoBas onrtuka. JlromMuHecueHuus. BriHyXIeHHOE U3JIy4CHUE U 8
onTHYeCKue KBaHTOBbIe reHepaTopbl. ®oronwsl. OmbeiTr bére, sddekt
Komnrona.

13. DneMeHThl KBaHTOBOW MEXaHWKH M aToMHOW (pu3uku. IlocraHoBka 3amad o 8
IBIKEHUM MHKpodacTuil. Omeparopsl (usnueckux BenuunH. KBaHTOBbIE
COCTOSIHUSI.

14. | AToMHOE SApO M 3JIeMEHTapHble 4yacTHUIlbl. MoHM3UpYyrOUMe H3Iy4eHUs U 8

OLICHKa MX JCHCTBUS Ha MAaTe€pUalbl M JKUBBIE OpPraHU3Mbl. MeTobl
U3MEPEHUS] HMHTEHCUBHOCTM MOHU3MPYIOIIUX W3Iy4yeHUH. EcTecTBEeHHBIN
paguamoOHHBIN (QOH.

15. | CoBpemeHnHas (usnueckas kapTuHa Mupa. Poib Gpus3uku B pa3sBUTHH TEXHUKU 2
U arponpoMBIIIIJIEHHOTO TPOU3BOCTBA.
Hroro 149

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

VYuebHO-MeTonnueckue pa3padboTku nmetorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpansckuii [AY:

1. OcHOBBI BHOpPAIMOHHONW MeXaHUKU [DJEKTPOHHBIH pecypc] : ydeO. mocobue s
CaMOCTOSITENILHONH pabOThl CTYJEHTOB OYHOM M 3a04HOM (hopM OOyueHHs HalpaBICHUs MMOATOTOBKU
23.03.03 DkcmnyaTanus TPaHCHOPTHO-TEXHOJIOTUYECKUX MALIMH U KOMIUIEKCOB / FOxHO-Y panbckuit
I'AY, Uucturyr Arpoumkenepun ; cocT.. E. M. bacapeirmna [u np.] .— YensOunck: HOxHO-
Ypanbckui Ay, 2016 — 58 c. — Hocryn u3 JIOKaJbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHoBas M KBaHTOBas ONTHKA [DJEKTPOHHBIM pecypc| : METOIMYECKHE YKa3aHUS U
3amanus mo (u3uke sl 0akalaBpoB M CTYIEHTOB WMHXKEHEPHBIX crenuaibHocTe / cocT.: E. M.

bacapeiruna [u np.] ; KOxno-Ypansckuii 'AY, UactutyT arpounxenepun .— Yensounck: FOxHo-
VYpanbckuii I'AvY, 2015 — 41 C. — Hoctyn u3 JTOKAJIBbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hocrym u3 ceTH WNuTepuer

http://188.43.29.221:8080/webdocs/fisika/12.pdf.
3. MonekynspHas ¢usuka [DIeKTpoHHBIM pecypc]| : meroa. ykazanus / cocT.. E. M.

bacapeiruna [u ap.] ; KOxuo-Ypansckuit 'AY, UncTuTyT arpounkenepun .— YensoOunck: KOxHO-
Ypansckuii T'AY, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTn HNuTtepuer

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

6. @oHX OLIEHOYHBIX CPEACTB VISl NPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTANNH 00y4AIOIINXCH MO IUCHUIIHHE

Jlnist ycTaHOBIIGHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuatommxcst TpedoBanusim ®I'OC
BO pa3paboTtan (oHI OLIEHOYHBIX CPEICTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
IPOMEXYTOUHOM aTTecTauuu OoOydaromuxcss 1o JucuuiuinHe. @OHJ OLEHOYHBIX  CPENICTB
npencrasieH B [Ipunoxenun Nel.

7. OCHOBHAsI M JONOJTHUTEJbHAsI y4eOHasi JUTePaTypa, He00X0AuMAas 1JIsl OCBOCHHS
AUCHMIIIHHBI
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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
http://188.43.29.221:8080/webdocs/fisika/13.pdf

OcHoBHasl U JONOJTHHUTENNbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubmmoreke U

3eKTpOHHOU MH(popManmoHHo-00pazoBatensHOM cpeae DI'BOY BO HO0xHo-Ypansckuii [AY.

1.1.

1.2.

1.3.

1.4.

1.5.

1.7

OcHoBHasi JiuTEepaTypa

I'pabosckuii P.M. Kypc ¢usuku [Dnekrponnsiii pecypc]: yued. nocodbue / P.U. I'paboBckmii -
Mocksa: Jlanb, 2012 - 608 c. - Jocrym k mnomHomy Tekcty ¢ caidta OBC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

NBanos 1. B. CoopHUK 33724 110 KypCy OCHOBBI (DU3HKHU ¥ OMOPU3UKH [ DIEKTPOHHBINA pecypc]:
/ eanoB U. B. - Mocksa: Jlanp, 2012 - JocTtyn xk momHomy Tekcty c caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3802.

Jlusennie H.M. Kypc dusuku [Dnexrponnsiii pecypc]: yueonuk / H.M. JluBenues - Mocksa:
Jlanp, 2012 - 672 c¢. - Jloctyn K mnoiaHoMy TekcTty c¢ caiita OBC Jlass:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=2780.

Mexanuka. MonekynspHas QU3UKa U TepMOJIUHAMUKA [ DIEKTPOHHBIN pecypc]: mabopaTopHbIi
MPAKTUKyM 1O (DU3UKE N7 CTYICHTOB OYHOW M 3a04HOM (opM OOydeHHs MO HaINpaBICHUIO
140400 - "Dnextposnepreruka u 3aekTporexnuka” / UI'AA; coct.: E. M. bacapbiruna [u np.] -
Yensbunck: UI'AA, 2012 - 140 c. - Jloctym W3  JIOKQIBHOW  CETH:
http://192.168.0.1:8080/localdocs/fisika/7.pdf. - Hocrym u3 ceTH WurepHer:
http://188.43.29.221:8080/webdocs/fisika/7.pdf.

CagenbeB U. B. Kypc obmieit ¢pusuku: yaed. mocodue: B 3 1. / U. B. CaBenbe - CIIG.: Jlans,
2007 - T. 1: Mexanuka. MounekynsipHas pusuka [DnekTpoHHbIN pecypc] - 432 c. - Jloctyn k
notHOMY TekeTy ¢ caiita OBC Jlans: http://e.lanbook.com/books/element.php?pll 1d=71760.

CagenbeB 1. B. Kypc oOmieii ¢pusuku: yuebHoe nocodue ais CTyAeHTOB By30B: [B 3 1.] / 1. B.
CapenbeB - CII6.: Jlamp, 2008 T. 2: DnektpudyectBO W MarHeTu3Mm. Bomabel. OnTtuka
" [DnektponHBI pecypc] - 496 c. - Jloctryn k mnoinHOMy Tekcty c¢ caiita OBC Jlanb:
http://e.lanbook.com/books/element.php?pll 1d=71761.

CagenneB 1. B. COOpHUK BOIIPOCOB | 3a1a4 1o o01iei ¢husuke [ DIeKTpOHHBIN pecype]: yueo.
. mocobue / 1. B. CasenneB - Mocksa: Jlanp", 2016 - 288 c. - JlocTyn K MOJTHOMY TEKCTY C caiTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonoiHUTeIbHAS JTUTEpaTypa

Bonwskenmreita B. C. Coopauk 3amay o oomemy kypcy ¢usuku [Tekct] - C.-ITerepOypr:
Kuwxnsiit mup, 2003 - 328c.

Bonwskenmreita B. C. Coopauk 3amay o oomemy kypcy ¢pusuku [Tekct]: Yue6.mocobue s

" Bry3oB / Ilog pen.1.B.CaBenbeBa - M.: Hayka, 1990 - 397c.

1.3

1.5

I'pa6orckuit P.U. Kypc pusuku [DnexTponHslit pecypc]: yueb. mocodue / P.W. I'paboBckuii -
. Mockaa: Jlanb, 2012 - 608 c. - JlocTyn k nosiHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3178.

3ucman I'. A. Kypc obuieit pusuxu [ Inexrponnsiii pecype]: B 3-x 1./ I'. A. 3ucman, O. M.

Tonec - CII6.: Jlans, 2007- T. 1: Mexanuka, MoJeKyJIsipHast pU3HKa, KOJIeOAHHs ¥ BOJTHBI
" [OnexTponHbIN pecype] - 352 c. - Jloctyn k nosiHOMY TeKCTy ¢ caiita OBC Jlans:

http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=508.

Npanos U. B. OcHoBsl puzuku 1 6nodusuku [ DnekTpoHHbIi pecypc]: / MBanos U. B. -
. Mockaa: Jlanb, 2012 - JToctyn k noaHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 1d=3801.
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Hponos U. E. 3agaumn no obmieit pusuke [Dnexrponnsiit pecypc]: / U. E. Uponos - Mocksa:
1.6. Jlans", 2016 - 416 c. - locTyn k nosiHoMy TekcTy ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll _1d=71750.

Kamamuukos H. I1. I[Ipaktukym mo pereHuto 3aaad mo odmiemy kypey ¢usuku. Konedanus u
| 7 BOJHBL Onruka [Onekrponnsiit pecypc]: / Kanammnukos H.I1., KoxeBauko H.M., KoTsipiio
" "T.B., Ciupun I'.T". - Mocksa: Jlans", 2013 - Jloctyn k noiHOMY TeKcTy ¢ caiita DbC JlaHb:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamaukos H. I1. [Ipaktrkym mo pemieHuto 3aaad no oomemy Kypcy Guznku. OCHOBBI
KBaHTOBOU ¢u3uku. CTpoeHue BemecTBa. ATOMHas U siiepHast pu3nka [ DIeKTpOHHBIN pecypc]:
1.8. / Kanamaukos H.I1., KoxesuukoB H.M., Kotsipnio T.B., Criupun I'.I'. - Mocksa: Jlanp", 2014 -
JHocTyn k nonHoMmy Tekcty ¢ caiita ObC Jlans:
http://e.lanbook.com/books/element.php?pll 1d=49468.

Kanauraukos H.I1. ®usuka. UnTepHeT - TecTHpoBaHKue 0a30BbIX 3HAHUN [ DNEKTPOHHBII
pecypce]: / H.IN1. Kanamaukos, H.M. KoxxeBankoB - Mocksa: Jlaas, 2009 - 150 c. - JlocTyn k
NoJIHOMY TeKCTy ¢ caiita ObC Jlans:

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

CagenbeB U. B. Kypc o6meit pusuku [Teker]: Yue6.mocobue ast BTy30B. T.2.
"7 DnekTpuyectBo M MarHeTu3M.BonHbel.OnTrka - 496¢. - M.: Hayka, 1982

1.9.

Coopnuk 3amay o pusuke [Inexrponnsiid pecypce]: / P. 1. bessepxnsisa, H. H. ['opoxoBckwuii,
1 P. . I'pabosckuii; [Tox pexn. P. U. I'paboBckoro - Mocksa: Jlanb, 2012 - 128 c. - Jloctym K
" moaHoMy TekcTy ¢ caiita ObC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3899.

Iepuoauyeckue u3xaHus:

«[Ipubopsl W TEXHUKA OKCIEpUMEHTa», «JlocTmwkeHuss Hayku U TexHHKH B AlIK»,
«MexaHuzausi M OJCKTpUUKAIMS ~ CEIbCKOro  Xo3siicTBa»,  «CHOMPCKHMI  BECTHHK
CEJIbCKOXO35MCTBEHHOW Haykn», «CelbCKOXO3SMCTBEHHBIE MAIlMHBI U TEXHOJOTHM», «Poccuiickas
CEJIbCKOXO35IUCTBEHHAs HayKay, «CBETOTEXHUKAY, « IHEPTOHAIZ0PY.

8. Pecypchl HH(pOpMALIMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH « UHTEepHeT», He00X0AUMBbIe
JJIs1 OCBOCHMS IU CIUTLTHHBI

1. Equnoe okHO 10CTyIa K ydeOHO-MeToAnYeCKuM pa3padboTkam https://roypray.pd
2. OBC «JIanb» http://e.lanbook.com/
3. Yuusepcurerckas 6momuoreka ONLINE http://biblioclub.ru

9. MeroauvecKkue YKa3aHUA 1l 00y4al0IIUXCH 10 OCBOCHUIO JUCUMILIHHBI

Y4ebHo-MeToInuecKkre pa3paboTku uMmetorcest B Hayunoit  Oubnumorexe U AIIEKTPOHHOMN
nHpopManmonHo-oo6pazoBatenbHOM cpene PI'BOY BO I0xHOo-Ypansckuii [AY:
1. OcHOBBI BHOPAaLIMOHHOM MEXaHUKH [DJIEKTPOHHBIH pecypc] : y4eO. mocobue s

CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW M 3a04HON (opM OOy4dEeHHS HaIpaBJICHUS MOJITOTOBKU
23.03.03 DkcmnyaTanus TPaHCHOPTHO-TEXHOJIOTUYECKUX MAIIMH U KOMIUIEKCOB / FOxHO-Y panbckuit
I'AY, Uucturyr Arpoumxenepun ; cocT.. E. M. bacapeirmna [n np.] .— YensOunck: HOxHO-
Ypanbckuii Ay, 2016 — 58 c. — Hocryn u3 JIOKaJbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBas 1 KBAHTOBAsl ONTUKA [ DJIEKTPOHHBIN pecypc| : METOAMYECKHUE YKa3aHUs U 3aJaHUs
o ¢u3uKe s 0aKaIaBpOB U CTYACHTOB MHKXEHEPHBIX crienuaabHocTel / cocT.: E. M. Bacapeiruna [u
ap.] ; FOxuno-Ypansckuii [AY, UactutyT arpounxkenepun .— Yenabunck: KOxHo-Ypanbckuii AY,
2015 — 41 c¢. — Jloctynm u3 nokambHOM ceTw http://192.168.0.1:8080/localdocs/fisika/12.pdf. —
Hoctyn u3 cetu MaTeprer http://188.43.29.221:8080/webdocs/fisika/12.pdf
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3. MonexynspHas pusnuka [DneKTpoHHBINA pecypc] : MeToa. ykazaHus / cocT.: E. M. bacapeiruna
[u ap.] ; FOxuo-Ypansckuit I'AY, Uucturyr arpomtkeHepun .— Yemsounck: FOxxHO-Ypanbckuii
I'AY, 2017 — 20 c..— Hoctyn u3 nokanpHOU cetn http://192.168.0.1:8080/localdocs/fisika/13.pdf.
— Hoctyn u3 cetu UnTeprer http://188.43.29.221:8080/webdocs/fisika/13.pdf.

10. UndopmManinoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble P OCYLIeCTBIEHUHU
0o0pa3oBaTeIbHOIO Mpolecca 1o JMCHUILVINHE, BKJIYas NepedyeHb NPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubnmoTreke ¢ TepMUHAIBHBIX CTAHIMHA MPEJOCTABIIACTCS JOCTYI K 0a3aM JaHHBIX:
- Koncynperantllntoc (cripaBoYHBIC TPABOBHIE CUCTEMBI);

- Texakcnept (uH(popManoHHO-cripaBovHas cucrema 'OCToB);

- «CenbXx03TeXHHMKa» (ABTOMAaTU3UPOBAaHHAS CIIPABOYHAs CUCTEMA).

11. MaTtepuajibHO-TeXHUYecKas 6a3a, HeoOXoAUMAs AJIsl OCYIIeCTBICHUS
00pa3oBaTeILHOIO NMpolecca Mo TUCHUILIHHE

Y4yeOHble ayquTOPUU ISl NPOBedeHHUS] 3aHATHH, MNPEIYCMOTPEHHBIX MPOrpamMMmoii,
OCHAIllEHHbIEe 000PY/I0BAHUEM U TeXHHYECKMMU CpeCTBaMM 00y4eHusl
3105 - JEKUMOHHOTO M CEMHUHAPCKOr0 THIMA, KYpPCOBOTO MPOEKTUPOBAHUS, TPYNIOBBIX H
VHMBHUYAJIbHBIX KOHCYJIBTALIUMI, TEKYIErO KOHTPOJIS U IIPOMEXYTOYHOU aTTeCTALNH,
2055 - mabopaTopusi MEXaHUKH, MOJICKYJISIPHOW (PU3UKU U TEPMOIUHAMUKHI

20953 - nabopaTopust SIEKTPOMArHeTU3Ma, ONTHKHA U KBAHTOBOM (PU3HKH
IHoMemeHus 1J1s1 CAMOCTOATENbHON padoThl 00y4aKOIIMXCS

[Tomemienus 1093, 419 nns caMmocTosTEILHON pabOThI, OCHAIIEHHOE KOMITBIOTEPHOI TEXHUKOH C
MOJIKJIIOUEHUEM K ceTH «HTepHeT».

IlepeyeHb OCHOBHOIO y4e0OHO-/1a00PaATOPHOT0 000PYI0BAHUS

I. Crenn «OmnpeneneHUE YCKOPEHUSI CHUJIbI TSKECTH C MOMOIIBI0 MaTEeMaTHYECKOIO
MasTHHKA

Crenp «MccnegoBanne paBHOYCKOPEHHOTO IBUKEHHS HA MallIMHE ATBYIa»

Crenp «OnpeneneHrne MOMEHTA WHEPIIMH Tela METOJIOM KPYTHIIBHBIX KOJICOaHUI»
Crenn «M3ydeHne rapMOHUYECKOTO KOJIEOaHUs C TIOMOIIBIO MPYKEHHOTO MasiTHUKAY.
Crenn «MccrenoBanue 3aTyXarommx Kojaedanuii»

Crenp «MccnenoBaHue 3JIEKTPUIECKOTO TOJISI

Crenn «OnpeneneHre eMKOCTH KOHIEHCATOPa METOJIOM CPaBHEHU S

Crenn «MccneqoBaHue 1ENMN ITIOCTOSHHOTO TOKa)

Crenn «VMccrnenoBanue 3aKkOHOB BHEHTHETO (GoTodhdexTar.

O Crenp «IlonyyeHue u aHanu3 MOJAPU30BAHHOTO CBETA

SPPNONEWN

12. UuHoBanmoHHbIe (hOpMBbI 00Pa30BaTEJIbHBIX TEXHOJIOT I

Bun zagsatus
Jlexun JI3 113

®DopmbI pabOTHI

AHanu3 KOHKPETHBIX CUTyallui - - +
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IIPH/IO/KEHHUE Nel

®OH/I OHEHOYHbIX CPEACTB

JUIS TEKYIIETO0 KOHTPOJIS YCIIEBAaEMOCTH U IPOBEJCHUS MPOMEKYTOUHON aTTecTaluu
obOyuaromuxcs o aucuurinae b1.65.18 ®u3zuka

Hanpasnenue noarorosku 35.03.06 ArponHkeHepusi

[Tpoduns Texnnyeckue cucTeMbl B arpodu3Hece

Y poBeHb BhICIIETO 00pa30oBaHusg — OaKaJaBpuUaT (MPHKJIATHOI)

Kanmudukamnus — 6akaaaBp

®dopma 00yueHUs — OUHAast

Yena0MHCK
2017
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COJEPXAHME

Kommerennuu ¢ ykazanueM stana ux ¢gopmupoBanus B nporecce ocsoenust OITOIT
[oxa3zaTenu, KpUTEPUH U IIKaJIa OLIEHUBAHUS CPOPMUPOBAHHOCTH KOMIETEHIUI
TunoBble KOHTPOJIbHBIE 3aJaHUs U (WJIM) MHBbIE MaTepuasbl, HEOOXOIUMBIE ISl OLIEHKH
3HaHUH, YMEHUH, HABBIKOB M (WMJIM) OMNBITA JESATEIBHOCTH, XapaKTEpU3YIOIIUX 3Tar(bl)
dbopmupoBanus KommneTeHIni B riporecce ocBoenus OITOI
Meroauueckue MaTepualbl, ONPENCISIONUE IIPOLEAYpbl OLCHUBAaHUS 3HAHUN, YMEHHU,
HaBBIKOB M (WJIM) ONBITa JEATEILHOCTH, XapaKTepU3YIomUX J3Tam(bl) (GopMupoBaHuUs
KOMIIETEHIN I

4.1.  OueHouHbl€ CPEACTBA JJIs IPOBEACHUS TEKYIIIETO KOHTPOJIS yCIIEBAEMOCTH
4.1.1. VYcTHBII OTBET HAa IPAKTUUYECKOM 3aHATUU

4.1.2.  Oruer no nabopaTropHoii pabore

4.1.3. AHanu3 KOHKPETHBIX CUTyalUi

4.2. [Iponenypsl 1 OLIEHOYHBIE CPENICTBA I TPOBEACHUS IPOMEKYTOUHON
aTTeCcTaIln

4.2.1. 3auer

4.2.2. Dx3aMeH
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1. Komnerenuu ¢ ykazanuem 3rana ux ¢gopmupoanus B npouecce ocsoenuss OIIOIT

KoMmerenmum no qaHHoM nucuumuimae GopMUpyrOTCs Ha 6a30BOM JTarie.

Kontpomupyemsbie KonTponmpyemsie pe3yinbTaTel 00ydeHHsI 10 TUCIHIIIHHE
PE3YIbTaThI 3HAHUS YMEHHUS HABBIKU
ocBoenus OIIOII
(KOMIIETEHLINN )
OIIK-2 Oo6yuatommiicst moipkeH | OOy4varomnuiics noimkeH | OOydaronuiicss AoMKeH
CIOCOOHOCTH K 3HATH: OCHOBHBIEC | YMETh:  HCIOJB30BaTh | BIAJICTh: HABBIKAMU
UCTIOJIH30BAHUIO ¢dusnvecknue  3aKOHBI, | OCHOBHBIC (DH3MUECKUE | ONMCAHUSI ~ OCHOBHBIX
OCHOBHBIX 3aKOHOB | SIBICHUSI ¥ TPOIIECCHI, | 3aKOHBI B | pU3MUECKNX 3aKOHOB,
€CTeCTBEHHOHAYYHBIX | HA KOTOPBIX OCHOBAaHBI | MPO(hECCHOHATLHOU SIBIICHUA W TIPOLIECCOB,
JTUCITUTLIAH B NPUHIMIBL  JCUCTBUSA | JEATEIBHOCTH - | HA KOTOPBIX OCHOBaHBI
npodeCCHOHAIBHON | 0OBEKTOB (b1.B.18 - V¥.1) MPUHIUATIBI  JIEHCTBHS
JesATEIbHOCTH; npodeccroHanbHOM 00BEKTOB
JeSTEeITbHOCTH - npodeCCHOHATEHON
(b1.b.18 —3.1) e TEIbHOCTH -
(b1.5.18 —H.1)

OIIK-4 OoOyuatommiicss nomkeH | OOyuatommiics pomkeH | OO0yJaromuiicst JomKeH
CIIOCOOHOCTH peliaTh | 3HATh: YMETh:  HCIIOJIb30BaTh | BIIAJICTh: HaBBIKAMU
WH)XCHEPHBIC 33]1a4l | OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | PEIICHUS] HHXKEHEPHBIX

C MCIIOJIb30BAaHUEM | MEXaHUKH, MEXaHUKH, 3agaq C
OCHOBHBIX 3aKOHOB | DJIGKTPOTEXHUKH, AIIEKTPOTEXHUKH, HCIIOJIb30BaHUEM
MEXaHUKH, TH]IPABIUKH, THJIPABIIUKHY, OCHOBHBIX 3aKOHOB
DIIEKTPOTEXHUKH, TEPMOJUHAMUKHU U | TEpPMOJAMHAMHUKHU U | MEXaHUKH,
THJIPABIIUKH, TEIIOMaccoOOMeHa, TETIOMAacCOOOMEHA JIJIS | DIICKTPOTEXHUKH,
TEPMOJUHAMHUKA U | HEOOXOIUMBIE JUISL | pEIICHUST WHXCHEPHBIX | THIPABIIHKH,
TEIJIOMaccooOMeHa | pereHus: WHXeHepHbIX | 3amad - (b.1.5.18 — V.2) | TepmoannaMuxu "
3amad - (b1.5.18 — 3.2) TEIIOMacCoOOMEHa -
(b1.5.18 —H.2)

2. Iloka3aTenu, KpUTEPHHU H WIKAJIA OLCHUBAHUS ¢(POPMHUPOBAHHOCTH KOMIIETECHIN I

IToxazarenu Kpurepnu u mikaia onieHUBaHUs PE3yIbTaTOB O0yUEHUS MO AUCIUILTHHE
OLICHUBAHUA
(3VH) Henocrarounsrit JlocTaTo4yHbIN Cpennuii ypoBeHb BeIcokuii ypoBeHBb
YPOBEHb YPOBEHb
b1.5.18 -3.1 OO0yuaromuiicst He OO0yuaromuiics ci1abo OOyyaronuiicst ¢ OOyyaronuiicst ¢
3HAET OCHOBHBIC 3HAET OCHOBHBIC HE3HAYUTEIbHBIMH TpeOyeMoii CTeTeHBI0
(bu3nYecKre 3aKOHBI, (bu3HuYecKre 3aKOHBI, OLINOKAMH U HOJIHOTBI M TOYHOCTH
SIBJICHUS U TIPOLIECCHI, | SIBICHUS U NIPOLECCHI, OTACJILHBIMH 3HAaeT OCHOBHEIE
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHBI npobenamu 3HaeT (br3HYecKHe 3aKOHHI,
OCHOBAHbI IIPUHIIHIIBI NPUHIHIIBL JEHCTBUA OCHOBHBIC (hU3MUYECKHUE SIBJICHUS U TIPOLIECCHI,
JelcTBUS 00BEKTOB 00BEKTOB 3aKOHBI, SBJICHUS U Ha KOTOPBIX OCHOBAHBI
poeccCHoOHaTBHON po¢eCCHOHATBHOM MIPOLIECCHI, HA KOTOPBIX MIPUHLIMIIBI IEUCTBUS
JeATEeIbHOCTH JEeATETBHOCTH — OCHOBAHBI MTPUHIIHIIBI 00OBEKTOB
JIeMCTBHS 0OBEKTOB npodeccruoHaNbHON
poeCCHOHATBHOMN JIESITeIbHOCTH
JICATEIbHOCTH
b1.b.18-V.1 OOyuaromuiicst He OOyuaromuiics ci1abo OOyyaronuiicst ymeeT OOyyaronuiicst ymeeT
yMEET UCTIOJb30BATh yMEEeT UCTIOJIBb30BATh UCIIONIB30BaTh UCIIONIB30BaTh
OCHOBHBIC OCHOBHBIC (DU3MYECKHE | OCHOBHBIC (M3UYECKHE | OCHOBHBIC (DU3HUECCKHUE
(r3HYeCKHe 3aKOHBI B 3aKOHBI B 3aKOHBI B 3aKOHBI B
npodeccnoHaTbHOM npodeccHoHATLHOM npodeccuoHaTLHOM npodeccHoHATLHOM
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JCATCIBHOCTH

JCATCIBHOCTH

HMH)KEHEPHBIX 3aJIa4H 347444 C BJIAJIEET HABLIKAMU WH)KECHEPHBIX 3aJIa4U C
C UCIOJIB30BAHUEM HCIOJIB30BAHUEM peIICHUs] HHXECHEPHBIX HCIOJIB30BAHUEM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB 347444 C OCHOBHBIX 3aKOHOB

MEXaHUKH, MEXaHUKH, HCIOJIB30BAHUEM MEXaHUKH,
ANEKTPOTCXHHUKH, JNEKTPOTEXHUKH, OCHOBHBIX 3aKOHOB JNEKTPOTEXHUKH,
THIPABIIMKH, THJIPaBIIUKHY, MEXaHHKH, THJIPaBIIUKH,
TEPMOJJMHAMUKHU H TEPMOJIMHAMUKU H INEKTPOTEXHUKH, TEPMOJIMHAMUKHU H
TeImIoMaccoooOMeHa TENI0MaccooOMeHa THIPaBIIHKH, TENI0MaccooOMeHa

TEPMOIMHAMUKU H
TENmI0MaccooOMeHa

JIeATEIIbHOCTH C JeATeIbHOCTH
HE3HAYUTEIILHBIMU
3aTPYAHCHUSIMHU
b1.b.18-H.1 OOyuaromuiicst He OOyuaromuiics ci1abo OOyuaronuiicst ¢ OO0yuaromuiics
BJIaJICCT HABBIKAMU BJIaJICCT HABBIKAMU HEOOJIBIIINMU CBOOOIHO BiIazieeT
MIPUMEHCHHUS MPUMEHEHHUST OCHOBHBIX 3aTPYAHCHUSIMH HABBIKAMHU TIPUMCHEHUS
OCHOBHBIX (hM3UYECKHX 3aKOHOB B BJIaJICCT HABBIKAMU OCHOBHBIX (hU3UYECKUX
(u3NYEeCKNX 3aKOHOB npodeccHoHaNBLHON MPUMEHCHHS OCHOBHBIX 3aKOHOB B
B IpoecCHOHATBHON JIeSITeTPHOCTH (hM3MIECKHUX 3aKOHOB B po¢eCCHOHATBHOM
JIeATEIbHOCTH npodeccHoHaNbHON JIeATEIbHOCTH
JIeITeNIbHOCTH
b1.5.18 —3.2 OOyuaronuiics He OOyuaromuiics ciabo OO0yyaroniuiics ¢ OO6yyaroniuiics ¢
3HAET OCHOBHbIE 3HAET OCHOBHbIE 3aKOHBI HE3HAYHUTEIIbHBIMU TpebyeMoii CTeNeHbI0
3aKOHbI MEXaHHUKH, MEXaHHUKH, OLIMOKaMU U MOJIHOTBI ¥ TOYHOCTH
INEKTPOTEXHUKH, JNEKTPOTEXHUKH, OTJICJIbHBIMU 3HAET OCHOBHBIC 3aKOHEI
THIPABIIUKHY, THJIPABIIMKH, npoOeraMu 3HaeT MEXaHUKH,
TEPMOJUHAMUKH U TEPMOJVHAMUKH U OCHOBHBIC 3aKOHBI ANEKTPOTEXHUKH,
TerioMaccooOMeHa, TeryioMaccooOMeHa, MEXaHUKH, THIPABIIHKH,
KOTOpBIE KOTOPBIE HCIIOJIB3YIOTCS JMEKTPOTEXHUKH, TEPMOJAUHAMUKH U
UCTIOJIE3YIOTCS B B pEIICHUU THPaBIIKH, TeryioMaccooOMeHa,
pelLeHnu MHKCHEPHBIX 3a/1a4 TEPMOJIMHAMUKHU H KOTOPBIE UCTIOJIb3YIOTCS
MHKCHEPHBIX 337184 TEIIOMaccooOMeHa, B pEIICHUU
KOTOPBIE UCTIOJIB3YIOTCS MHKCHEPHBIX 337134
B PEIICHUU
MHKCHEPHBIX 3a/1a4
b1.5.18-Y.2 OOyuarontuiics He OOyuaromuiics ciabo OO0yyJaronuiicst ymeeT OO0yyJaroniuiicst ymeeT
yMeeT peliaTh yMeeT peliaTh peuiath HHXEHEPHbIC peliath HHXEHEPHbIC
WH)KCHEPHBIC 337]a4ll | WH)KCHEPHBIC 33/1a4K C 3a1a4uu C 3a1a4uu C
C MCIOJIb30BaHUEM UCIIOJIb30BAaHHEM HCTIOJIb30BaHUECM HCTIOJIb30BaHUECM
OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB OCHOBHBIX 3aKOHOB
MEXaHUKH, MEXaHUKH, MEXaHUKH, MEXaHUKH,
JIIEKTPOTEXHHKH, JMEKTPOTEXHUKH, JNEKTPOTEXHUKH, JNEKTPOTEXHUKH,
THPABIINKH, THJIPaBIIUKHY, THJIPaBIIUKHY, THJIPABIIUKH,
TEPMOJMHAMUKHU H TEPMOIMHAMUKH H TEPMOIMHAMUKH H TEPMOIMHAMUKH H
TEIUIOMaccoOOMeHa TeriomMaccoooMeHa TeruIoMaccoobMeHa ¢ TeriomMaccoooMeHa
HE3HAYHTEIbHBIMU
3aTpyIHEHUSIMU
b1.5.18-H.2 OOyuarontuiics He OOyuaromuiics ciabo OO0yyaroniuiics ¢ OOyuaronuiicst
BJIaJIeeT HABBIKAMU BJIaJIeeT HaBbIKAMU HEOOJBLINMHU cBOOOIHO BiIajieeT
peuieHust PelICHUs] HHXECHEPHBIX 3aTPYAHCHUSIMH HABBIKAMU PEIICHUS

3. TunoBble KOHTPOJIbLHBIE 3aJaHNUS U (MJIH) HHbIe MATEPHAJIbI, HEO0OX0AUMBIE /151
OLIEHKHU 3HAHU, YMEHHH U HABBIKOB M (WJIH) ONBITA AeATEJIbHOCTH, XaPAKTEPU3YIOIIMX ITANbI

(¢opmupoBanus komnerenuuii B npouecce ocsoennsi OIOII

TumnoBsle KOHTPOJIBHBIC 33/1aHUSI U MaTEpUaIbl, HEOOXOIUMBIE IS OLEHKH 3HAHUH, yMEHUH U
HaBBIKOB, XapaKTEpU3YIOMMX 0a30BBIA 3Tanm (OPMUPOBAHUS KOMIETEHIHH B IPOIECCE OCBOCHHS
OIIOII, comepkarcs B yueOHO-METOANYECKHUX pa3paboTKax, MPUBEICHHBIX HUXKE.
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1. OcHOBBI BHOpPAaIMOHHOW MEXaHUKH [DJIEKTpOHHBIA pecypc] : yuel. mocobue s
CaMOCTOSITENIbHONW pabOTHl CTYJCHTOB OYHOM M 3a04HOM (hopM 0OyueHHs] HANpaBJICHUS MMOATOTOBKU
23.03.03 DkcruryaTaiys TPaHCIIOPTHO-TEXHOJOTUYECKUX MAIMH U KoMmruiekcoB / FOxxHO-Ypanbckuit
I'AY, Huctutyr Arpounxkenepuu ; coct.. E. M. bacapeiruna [u ap.] .— YenstOunck: IOxHo-
VYpanbckuii I'AY, 2016 — 58 C. — Hoctyn u3 JOKAJIBbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/11.pdf.

2. BonHOBasg W KBaHTOBas ONTHKAa [DJIEKTPOHHBIA pecypc| : METOAUYECKUE YKa3aHUS U
3ajaHud 1o (U3UKe JUIs OakalaBpOB M CTYACHTOB MH)KEHEPHBIX crienuainbHocTei / coct.: E. M.

bacapeiruna [u ap.] ; FOxuo-Ypanbckuit 'AY, UacTuTyT arpounkenepun .— Yensaounck: KOxHO-
Ypanbckuii Ay, 2015 — 41 c. — Hocryn u3 JIOKaJIbHOMN ceTu
http://192.168.0.1:8080/localdocs/fisika/12.pdf. — Hoctyn u3 ceTn HNuTtepuer

http://188.43.29.221:8080/webdocs/fisika/12.pdf
3. MonekynsapHas ¢(usuka [DnexkTpoHHBIA pecypc] : merton. ykazanus / coct.. E. M.

bacapeiruna [u np.] ; KOxuno-Ypansckuii 'AY, Uactutyt arpounxenepun .— Yensounck: FOxHo-
Ypanbckuii I'AY, 2017 — 20 C.— Hoctyn u3 JIOKAJIbHOM ceTu
http://192.168.0.1:8080/localdocs/fisika/13.pdf. — Hocrym u3 ceTH WNuTepuer

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

4. ®usnyeckue acmeKThl OHOTEXHOJOTHH [DIEKTPOHHBIM pecypc]: yued. mocobue s
CaMOCTOSITENTLHOW pabOTHl CTYJCHTOB OYHOW M 3a04HOW (hopM OOydUeHHs HANpPaBJICHHUS IOATOTOBKU
44.03.04 IIpodeccuonanbHoe oOyuenue (mo orpacism) / UTAA; coct.: E. M. bacapeiruna, T. A.
[Tytunosa, I1. M. Tpymun - Yensounck: UI'AA, 2014 - 80 c. - Joctyn W3 JOKadbHOW CETH:
http://192.168.0.1:8080/localdocs/fisika/10.pdf. - Hocrym u3 ceTH WHTEPHET:
http://188.43.29.221:8080/webdocs/fisika/10.pdf.

5. dusuyeckwe mapaMeTpbl OHOTEXHOJIOTHMUYECKUX IMPOLECCOB [DIEKTPOHHBIA pecypc]:
7a0OpaTOPHBINA MPAKTHUKYM JJISI CTYJEHTOB OYHOM M 3a04HOM (opM OOydYEeHHsS O HAIpPaBJICHHUIO
051000 "TIpousBoncTBeHHOE 00y4enue (mo orpacisam)" / UI'AA; cocrt.: bacapeiruna E. M., [Tytunosa
T. A., Tam6oBuer B. C. - Yemabunck: UI'AA, 2013 - 80 c. - Jloctyn W3 JOKaabHOM CETH:
http://192.168.0.1:8080/localdocs/fisika/9.pdf. - Hocrym u3 ceTH Wurepuer:
http://188.43.29.221:8080/webdocs/fisika/9.pdf.

Mertonudeckue pa3pabOTKH, YKa3aHHbIE B M. 3, UCHOJB3YIOTCS MPH aHAIU3€ KOHKPETHBIX
cutyaruit (cm. . 12 PILJT).

4. MeroauvecKkue MaTepuaJibl, ONpeAea0lue NPoueaypbl OlleHUBAHUA 3HAHU,
YMEHHH, HABBIKOB M (MJ1H) ONBITA AeATeJbHOCTH, XapaKTePU3YIOLIUX 3Tan(bl)
¢GopMupoBanusi KOMIEeTEHUMH

B nmaHHOM paszmene METOOUYECKHE MATE€pHalIbl, ONPEACISAIONIUE IPOLEAYPHl OLICHUBAHMS
3HaHUH, yMEHUWI, HaBBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
aucuuiuinHe «Pu3uKa», IPUBEICHBI IPUMEHUTEIBHO K KaXKIOMY M3 HCIIOJIB3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTallui 00yJaroLIiXCsl.

4.1. OneHo4HbIe CPeACTBA IS NPOBECHHS TEKYIIero KOHTPOJIsI YCIIeBaeMOCTH

4.1.1. YCTHBIIM OTBET HA MPAKTUYECKOM 3aHITUU

VYCTHBIH OTBET Ha MPAKTUYECKOM 3aHSITUM HUCIOJb3YyeTCs JUIsl OIICHKM KadecTBa OCBOCHUS
oOyJaromuMcsi OCHOBHOM TMpodeccHoHAbHON 00pa30BaTeNbHOM MPOTpaMMbl IO  OTHEIHHBIM
BOIIpOCaM U TeMaM AMCHMIUIMHBL. TeMbl W MIaHbl 3aHATUH (CM. MeTojapa3paboTku M. 3) 3apaHee
coobmatorcss  oOywarommmcs.  OTBET  OICHHBACTCS  OLEGHKOH  «OTJIMYHO»,  «XOPOIIOY,
«yIOBJIETBOPUTEIILHO» UJTH «HEYIOBIETBOPUTEIHHOY.
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Kpurepun omnenku otBera (Tabi.) MOBOASATCS IO CBEICHUS OOyYaIOIMMUXCS B Hayaje 3aHATHM.
OrneHka oOBSBISETCS 00YJAOMIEMYCSl HETIOCPEICTBEHHO MOCJIe YCTHOTO OTBETA.

Ikana Kpurepun oueHuBanus

- 00yJaromuiics MoJHO yCBOMJI y4eOHBIH MaTepua;

- IPOSABIISICT HABBIKM aHAIM3a, 000OIEHHSI, KPUTHUECKOTO OCMBICIICHUS
Y BOCTIPUATHS MH(OpMAIMK, HABBIKM ONMHCAHUS OCHOBHBIX (PH3HUECKUX
3aKOHOB, SIBJIEHUM W MPOLIECCOB;

- Marepuanl M3J0KEH TIPAMOTHO, B OINPEICICHHONW JIOTHYECKON
IIOCJIEZIOBATEIIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHS;

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

- IPOIEMOHCTPUPOBAHO YMEHUE PEILIATh 3a1a4H;

- MOTYT OBITh JONYILIEHBI OJHA—JBE HETOYHOCTU IIPH OCBELICHUU
BTOPOCTEIICHHBIX BOIIPOCOB.

Onenka 5
(oTIMYHO)

OTBET YIOBJIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO MPU
Ouenka 4 3TOM UMEET MECTO OJMH U3 HEJOCTATKOB:

(xoporo) - B YCBOCHUHW Y4eOHOro Marepuasa JOMYIICHbI HEOOIbIINE MPOOEIHI,
HE MCKa3UBIIUE COICPKAHNIE OTBETA;

- B pEIICHUH 3aJ1a4 JONYIIEHbl He3HAYUTENIbHbIE HETOYHOCTH.

- HEMOJIHO WJIM HETOCIEeI0BaTeIbHO PACKPHITO COIEp)KaHUE MaTepHala,
HO TMOKa3aHO oO0Ilee MOHMMaHUE BONpPOCa M IMPOAEMOHCTPHUPOBAHBI
YMEHHUS, TOCTATOYHBIC JJIs JATbHEHIIIETO0 YCBOCHHSI MaTepHara,

- WMEJNHCh 3aTpyIHEHHs] WJIM JOMYIICHBl OIIMOKU B ONpEACICHUU
MOHSATUH, WCIONBb30BAaHUM TEPMHUHOJIIOTUH, OMHUCAHUU (PU3HUCCKUX
3aKOHOB, SIBJICHUH W MPOIECCOB, PEIICHUH 3a/1a4, UCIIPABICHHBIC ITOCIIe
HECKOJIbKHX HABOSIIUX BOIIPOCOB;

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

Ouenka 3
(YIOBIETBOPUTEIHLHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

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

- JIOMYIIEHBbI OMIMOKU B OMPENCIICHUU TMOHSATHH, MPU HCMOIB30BAHUU
TEPMUHOJIOTHH, B ONUCAHWU (PU3MUECKUX 3aKOHOB, SIBICHUH W
MPOLIECCOB, PEIIeHWH 3a7ad, KOTOphle HE HCIPABICHBI TMOCIE
HECKOJIBKMX HABOJSIIMX BOMPOCOB.

Ouenka 2
(HEYTOBJIETBOPUTEITHHO)

4.1.2. Otuer 1o J1abopaTopHOM paboTe

Otuer o mabopaTopHON PabOTe UCIIOIB3YETCS ISl OIICHKH Ka4eCTBa OCBOCHHUS 00YJArOIIIHMCS
OCHOBHOH TpOo(eCCHOHATBLHONH 00pa30BaTEbHONW MPOTpaMMBbl 10 OTICIBHBIM TEMaM AWCIUILIAHBL.
Conepxanue u popma oTdeTa 1o Ja00paTOPHBIM padOTaM MPUBOAUTCS B METOJUUECKUX YKA3aHUAX K
naboparopapiM pabotam (. 3 ®OC). CoxepkaHue oTueTa W KPUTEPUH OIEHKH oOTdeTa (TadI.)
JOBOJATCSL 10 CBEACHUS OOy4arolluMXcs B Haudaie 3aHATHH. OTYeT OIIeHMBAETCS IO YCMOTPEHUIO
MPEToIaBaTellsl OIEHKOW «OTIUYHOY», «XOPOIIOY», «YIOBICTBOPHUTEIBHO», «HEYIOBICTBOPUTEIBHOY
WIN OLIGHKOH «3auTeHo», «He 3auTeHo». OIeHKa «3auTeHO» CTaBUTCs oOydarouiumcs, ypoBeHb 3YH
KOTOPBIX COOTBETCTBYET KPHTEPHSIM, YCTAHOBICHHBIM ISl IOJIOKUTEIBHBIX OIEHOK («OTINIHOY,
«XOPOIIO», «yIOBIECTBOPUTEIBHO»). OIleHKa 00BABIsETCS 00yUaromeMycs HEMOCPEICTBEHHO MOCIe
Cllayd OTYEeTA.

Ikana Kpurepumn oneHuBanus

Onenka 5 - U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
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(oTIIMYHO) - cBOOOTHOE BIIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KJIEHUS NpU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONUCHIBAaTh (PU3NUYECKUE 3aKOHBI, SIBICHUS U TPOLECCHI;

- YMEHHE MPOBOJUTH U OIIEHUBATH PE3YJIbTaThl U3MEPEHUI;

- CIIOCOOHOCTH peniaTh 3a1a4H.

- U3JIOKEHHUE MaTepuasa JJIOTUYHO, TPAaMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE IIPUMCHEHHE TEOPETUYECKUX 3HAHUM U1 ONMCaHUs
(xoporo) (UBUYECKUX 3aKOHOB, SIBJICHHMM W TIPOILIECCOB, PEIICHHS KOHKPETHBIX
3aaa4, TIPOBCACHUA W OLCHHBAHUA PC3YJIbTATOB H3MepeHHﬁ, HO
cojiepkaHue u (hopMa OTBETA UMEIOT OTJICIbHBIC HETOYHOCTH.

- M3JI0)KEHHE MaTeprasa HEMOJIHO, HENIOCIIEJ0BATEIbHO,
- HETOYHOCTH B ONPEAEICHUU IOHATHW, B NPUMEHEHUM 3HAHUM IS
onucaHust (U3NYECKHX 3aKOHOB, SIBICHUH M TPOLIECCOB, pEIICHUS
KOHKPETHBIX 3a/]1a4, IPOBEJCHUS U OLICHUBAHUSI PE3YyIbTATOB U3MEPEHUN,

- 3aTpyAHEHUS] B 0O0CHOBAaHUH CBOMX CYXJICHHI;

- OoOHapyXHUBaeTCsd HEJOCTaTOYHO TIyOOKOEe TOHWMaHUE HU3YYEHHOTO
MaTepuaa.

Ornenka 3
(Y1OBIETBOPUTEIBHO)

- OTCYTCTBHE HEOOXOJMMBIX TEOPETUYCCKUX 3HAHUI; JOMYIICHBI OIIHOKN

B OIIPEJECIICHUH MOHATUH M ONUCAHUM (PU3NYECKUX 3aKOHOB, SBICHUI U
Onenka 2 NPOLIECCOB, MCKAXEH WX CMBICI, HE pPENIeHBl 3aJadyd, HE MPaBHIBHO

(HeyIOBIIETBOPHUTEIHHO) | OLEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUI;

- HEe3HaHHE OCHOBHOTO Marepuaja y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCS

rpyObie OIMOKH B U3JI0KECHUU.

Ikana Kpurepun oueHuBanus

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAaMOTHO;
- cBOOOTHOE BJIa/ICHHE TEPMUHOJIOTHEH;

- YMEHHUE BBICKa3bIBaTh U OOOCHOBATh CBOM CYXICHHsS TPU OTBETE Ha
KOHTPOJIbHBIE BOPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;

- CIOCOOHOCThH peliaTh WHKCHEPHBIC 3a7aud (JIOMYCKAeTCs HAM4He
MaJIO3HAYUTENbHBIX OMIMOOK WM HEJOCTaTOYHO IOJHOE PACKPBITHE
COJiep’)KaHUE BOMpOCa WM  TOTPEUTHOCTh  HEMPUHIMITHATILHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OLIeHKA «3a4TEHO»

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUYECKUX 3HAHWUN; JOIMYIICHBI
OMMOKH B ONpEACTICHUN TMOHITHH M ONMUCAHUH (PU3UYECKUX 3aKOHOB,
SIBJICHUU U nmponecCoB, MUCKaXXCH HX CMBICII, HC PCHICHBI 3aJa4iu, HC
MIPAaBUIIHLHO OIEHUBAIOTCS PE3YJIbTaThl H3MEPEHHUIA,

- HE3HAHUE OCHOBHOTO MaTepuala yueOHOW MporpaMMbl, JOIMYCKAIOTCS
rpyOBI€ OIIMOKHU B U3JIOKCHHUH.

OLieHKA «HE 3aYTEHOY

4.1.3. AHanu3 KOHKPETHBIX CUTYyalui

B Xxone npakTHuYecKMX 3aHATHM MCHOJB3YeTCS METOJl aHaln3a KOHKPETHBIX CHUTYalMi,
KOTOpBIM COCTOMT B TOM, UYTO OOydaloIleMycsl Mpeajaraercs NpUKIagHas 3anada, B KOTOPOH
OIMCHIBACTCSI KOHKpPETHas CIOXUBIIasics cutyarus. OOyuaromeMmycs HEoOXOIUMO OCYIIECTBUTh
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IIOUCK IIyTE€H pelIeHUus NMPeIoKEHHON 3anaun. [Ipy aHamm3e KOHKPETHBIX CUTYallMi HCIOJIb3YHOTCS
MeToAnYecKue pa3paboTku, ykazaHusie B 1. 3 @OC.

Pe3ynbrar BBINIOJIHEHUS 3TOrO 3aJaHMs OLICHUBAETCS C YYETOM CIEAYIOIIUX KPUTEPHUEB:
[IOJTHOTA MpOopaOOTKM CHUTyallMM; IOJHOTA BBINOJHEHUs 3aJaHUs; HOBU3HA M HEOPAMHAPHOCTb
IIPEICTAaBICHHOIO MaTepHalla U PEUICHUM; NEPCIEKTUBHOCTD U YHUBEPCAJIBHOCTh PEIICHUH; YMEHHE
apryMEHTHPOBaHO OOOCHOBAaTh BBIOpPAHHBIA BapuaHT pemieHus. Pa30upas KOHKPETHYIO CHUTYaLHIO,
oOyyaromuiicss (pakTUYeCKH MOJy4aeT Ha PYKH TOTOBOE peIIeHHE, KOTOPOe MOXKHO HPUMEHHUTH B
aHAJIOTHYHBIX OOCTOSITEIbCTBAX, 3TO B JaJbHEUIIEM CIOCOOCTBYET (OPMHUPOBAHUIO HABBIKOB
pereHust 6oJee Cepbe3HbIX MPOOIIeM.

4.2. [Ipoueaypsbl U OLIEHOYHBIE CPEACTBA /IJIsl IPOBEAeHUS MPOMEKYTOYHOM aTTeCTAMH
4.2.1. 3aueT He MPeyCMOTPEH YICOHBIM TIIIAHOM.
4.2.2. Dx3ameH

DKk3aMeH sBIseTCS (HOPMOM  OIEHKM KadecTBa OCBOCHHUS OOYYaroNIMMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNbHON MPOTrpaMMbl IO pasjenam IUCHMIUIMHBL [lo pesympTaram
JK3aMeHa 00y4YaroIIeMycsl BBICTABIISIETCS OLEHKA «OTIMYHOY», «XOPOIIOY, «yIOBIETBOPUTEIHLHOY WU
«HEYOBJIETBOPUTEIBLHOY.

OK3aMeH MO0 JAWCIUIUIMHE IPOBOAMTCS B COOTBETCTBHM C pPACHUCAaHUEM IPOMEKYTOUHOU
aTTecTallui, B KOTOPOM YKa3bIBa€TCA BPEMS €r0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKACHHOE paclicaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
ouIHanTEHOM caiiTe Y HUBEPCUTETA.

YpoBeHb TpeOOBaHWN MJIsi MPOMEKYTOUYHON aTTECTAMH OOYYArOIIUXCS YCTaHABIMBACTCS
paboueit mporpaMMoi TUCIUIUIMHBI U IOBOJUTCS 10 CBEJICHHS 00YJalOIUXCs B HaYajIe CeMecTpa.

DK3aMeHBbI TPUHUMAIOTCA, KaK MpaBmiio, Jekropamu. C paspemnieHus 3aBeayromero kadeapou
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IperojaBaTelib Kadeapsl, MPHUBJICYCHHBIA A MOMOIIM B
nmpueMe HsK3amMeHa. B ciydae OTCYTCTBHSA BEOyIIEro MPENoJaBaresss HK3aMEH IPUHUMAETCs
IpernoiaBaTeNeM, Ha3HAaYeHHBIM PacoOpsKEHUEM 3aBeyIoero kadeapoii.

[IpucyTcTBHE Ha »5K3aMeHe MpemnojaBarenel ¢ apyrux kadenp Oe3 COOTBETCTBYIOIIETO
pacropspKeHHs PeKTopa, MPOpPEeKTopa Mo yueOHoi padboTe wim Aekana (pakyJbTeTa He JOMyCcKaeTcs.

OOyuaromumecst IpH SBKE Ha dK3aMEH 0053aHbl UMETh MpU ce0e 3a4EeTHYI0 KHUKKY, KOTOPYIO
OHH IIPENBSBIAIOT IK3aMEHATOPY.

Jlns mpoBeneHus SK3aMeHa BEYIIMM MPENnoJaBaTelb HAKaHyHE MOJy4aeT B EKaHATe 3a4€THO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIlAE€TCs B JE€KAaHAT I10CIE OKOHYaHUSI MEPONPUATHUS B
JI€Hb ITPOBEICHMS K3aMEHa WIIH YTPOM CIIEAYIOLIETO JIHS.

DK3aMeHbl TPOBOJATCS MO OmieraM B YCTHOM WM TNHCbMEHHOM BHIE, JHUOO B BHIE
TECTUPOBAHUS. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoll SK3aMEHALMOHHBIMH BONPOCAMU U YTBEPKAAIOTCA 3aBEAYIOLIIM
kadeapoii exxerogHo. B 6unere conepKuTCs 2 TEOPETUIECKUX BOTIPOCA U 3a1a9a.

DK3aMeHaTOpy MpPeNoCTaBIseTCs MPaBO 3a7aBaTh BOIMPOCHI CBEpX OWIIETa, a TAaKKe MOMHMO
TEOPETUYECKUX BOINPOCOB JaBaTh I PEIICHMWS 3aJa4d U IMPUMEPBI, HE BBIXOJAIIUE 33 PaMKH
MIPOMICHHOI0 MaTepuaa o U3y4aeMoi AUCLUIIIMHE.

3HaHMs, YMEHUS U HABBIKM OOYYAIOIIUXCS OMPENESIOTCS OLEHKAMHU «OTJIMYHOY, «XOPOILIOY,
«YZIOBJIETBOPUTEIIBHO»,  «HEYIOBJIETBOPUTEIBHO»,  KOTOpPbIE  BBICTABIAIOTCA B 3a4€THO-
HK3aMEHALIMOHHYIO BEIOMOCTh U B 3a4ETHYIO KHIKKY O0y4aloLIerocs B IeHb SK3aMeHa.

[Ipu mpoBeeHMH YCTHOTO 3K3aMEHa B ayAMTOPUHU HE JOJDKHO HAXOAUTHCS Oosiee BOCHMHU
oOyJaroluxcsi Ha OJIHOTO MPEero aBaTess.

[Ipu mpoBeneHMM YCTHOTO 3K3aMEHa OOYYaIOUIUIiCS BBIOMPACT 3K3aMEHAIMOHHBIA OMIET B
CIIy4aiflHOM MOpSAKe, 3aTeM Ha3bIBaeT (haMUIIUIO, UM, OTUECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.
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Bo Bpems »5k3aMeHa oOyuaromquecsi MOTYT II0JIb30BaTbCS C pa3pelieHus 3K3aMeHaTopa
IpOrpaMMOil JTUCIUIUIMHBI, CIPABOYHOM M HOPMATHBHOM IUTEpaTypoil, OPYrMMH IMOCOOMSIMH U
TEXHUYECKUMH CPEJICTBAMH.

Bpems moAroToBku oTBeTa MpH caade SK3aMeHa B YCTHOW (opMe TOIDKHO COCTABIISATH HE MEHEE
40 MuHYT (TI0 JKEJTaHUIO 00YYaIOIIEeTroCsl OTBET MOXKET OBITh IOCPOUYHBIM). Bpemsi oTBeTa — He Oomee
15 MunyT.

OOyyaromuiics, UCTIBITHIBAIOLIUI 3aTPYJHEHHUS IPU MOATOTOBKE K OTBETY MO BHIOpAaHHOMY UM
Ounery, UMeeT MpaBO Ha BHIOOpP BTOPOro OHMJIETa C COOTBETCTBYIOIIMM IPOJUICHHEM BPEMEHHU Ha
noAroToBKy. [Ipu OKOHYaTENbHOM OLIEHMBAHWU OTBETA OLIEHKA CHMYKAETCs Ha OAMH Oami. Beimaua
TpeTbero Ouiera He pa3peracTcs.

Ecnu oOyuaromuiics sBUJICS Ha SK3aMEH, U, B3sIB OUJIET, OTKA3aJICs OT MPOX0XKACHUS aTTeCTaluu
B CBS3M C HENOATOTOBIEHHOCTBIO, TO B  BEAOMOCTH €MY BBICTaBIISIETCSA  OLIEHKA
«HEYJOBJIETBOPUTEIBHO.

Hapymienne IUCHMITIMHBI, CHUCHIBAaHHE, HCIOJNb30BAaHUE OOYYAIOUIMMHCA HEpa3peIIeHHbIX
MEYAaTHBIX M PYKOMHUCHBIX MaTepHaioB, MOOWJIBHBIX TeNe(pOHOB, KOMMYHHMKATOPOB, JIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JAPYI'MX BUIOB JIMYHOM KOMMYHUKAITMOHHOW M KOMITBIOTEPHON TEXHUKU
BO BpeMsl aTTECTAllMOHHBIX HCIBITAHUN 3ampelieHo. B ciydae HapylleHus 3TOro TpeOOoBaHUSA
npernojiaBaTeNb 005M3aH YAaTUTh OOYYaIOIIErocs U3 ayAUTOPHUH M IPOCTaBUTh €My B BEJOMOCTHU
OLICHKY «HEYIOBJIETBOPUTEIBHO.

BricTaBneHne OLIEHOK, IIOJYyYEHHBIX IIpU IOABEAECHUU PE3YJIbTATOB IPOMEKYTOUHOMN
aTTeCTalMy, B 3a4E€THO-PK3aMEHAllMOHHYI0 BEIOMOCTb M 3a4€THYIO KHWXKKY IIPOBOJUTCS B
NPUCYTCTBUU caMoro oOyudatomierocs. IlpenogaBateny HeCcyT NEpCOHAIbHYIO OTBETCTBEHHOCTH 32
CBOEBPEMEHHOCTh M TOYHOCTh BHECEHMS 3allMCEll O pe3ynbTaTax HPOMEXYTOYHOM arTecTaluu B
3aYETHO-IK3aMEHALIMOHHYIO BEIOMOCTb U B 3a4ETHBIE KHUKKHU.

HesBka Ha 5K3aME€H OTMeEUYaeTcs B 3a4€THO-3K3aMEHALIMOHHOW BEJOMOCTH CIIOBAMH «HE
SIBUJICS.

Jns  oOydaromuxcsi, KOTOpble HE CMOIJM CJaTh 5K3aMEH B YCTAHOBJICHHBIE CpOKH,
VYHUBEpPCUTET yCTaHABIMBAET NEPUOJ JIMKBUAALNHU 3a0JDKEHHOCTU. B 3TOT mepuoj mpenoaaBaren,
MPUHUMABILIKME 3K3aMEH, JIOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korja OHM OyIyT MpUHUMATh
3a0/oKkeHHOCTH. VHpopManus o JHUKBHIAIMM 33J0JDKEHHOCTH OTMEYAeTCsl B SK3aMEHAIMOHHOM
JIUCTE.

OOyuaronMes, MOKa3aBIIUM OTJIMYHBIE W XOPOIIWE 3HAHHMS B TEUYEHHE CEMecTpa B XOJe
MOCTOSIHHOTO TEKYILErO0 KOHTPOJI YCHEBAEMOCTH, MOXKET OBbITh MPOCTaBICHA 3K3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 6e3 craun 3k3ameHa. OLeHKa BBICTABIIACTCS B HK3aMEHAIIMOHHBIN JTIUCT WK B
3a4€THO-IK3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuapl U auna ¢ OrpaHUYEHHBIMH BO3MO>KHOCTSIMHM 3JI0pPOBBSI, MOTYT CAAaBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN MEPHO/] B CPOKH, YCTAHOBJIEHHbIE MHIMBUya IbHBIM YUeOHBIM MJIaHOM. VIHBanu bl 1
JUIa ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMHU 370POBbsI, HMEIOIME HAPYLIEHUS ONOPHO-IBUTaTEIILHOTO
anmapara, JONYCKalTCsl Ha AaTTECTALlMOHHBIE WCIBITAHUS B CONPOBOXKIECHUU ACCHUCTEHTOB-
COIIPOBOXAAIOIUX.

[Tpouenypa mpoBeneHHs MPOMEXKYTOUHON aTrTecTalluu A OCOObIX CIy4yaeB H3JI0KEHa B
«[TomoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEKYTOYHON aTTEeCTalluu O0YYaIOUIUXCS 110
OIIOIl OGakanaBpuara, crneruanutetra U Maructparype» ®I'BOY BO IOxno-Ypansckmii ['AY
(FOYpI'AV-I1-02-66/02-16 ot 26.10.2016 ).

lkana u KpUTEpUH OLEHUBAHUS OTBETA O0YUAIOLIEroCs MPECTABICHbI B TA0IHIIE

Ikana Kpurepun oueHuBanus
BCECTOPOHHEE, CHUCTEMATHYECKOe U TIyOOKOe 3HaHWE MPOrPaMMHOTO
Ouenka 5 Marepuaia, YCBOCHHE OCHOBHOM U JONMOJHUTEIBHOW JIUTEPATYPHI,
(oTHM4HO) PEKOMEHIOBAaHHOM IIPOrpaMMOM JUCLUILIMHBL, IPAaBUIBHOE pEIICHUE
3a/1a4i.
Ouenka 4 MOJIHOE€ 3HAHME [MPOTPAMMHOIO MaTepHalia, YCBOCHHE OCHOBHOM
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(xoporo) JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
MaJIO3HAUUTENIBHBIX OIIMOOK B PELIEHWH 3aJadyM, WIH HEJO0CTaTOYHO
IIOJIHOE PACKPBITUE COJAEPIKAHUE BOIIPOCA.

3HaHUC OCHOBHOI'O IIPpOIrpaMMHOI'0 MaTr€puajia B MUHHMAJIBHOM O6’BCM€,
MOrpCIIHOCTU HCIPUHIHUIINAJIBHOI'O XapaKTepa B OTBCTC HA 5K3aMCHC U B
PEIICHUU 3aJa4H.

Ouenka 3
(YIOBIETBOPUTEIIHLHO)

Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOTO  IPOrPaMMHOTO  MarepHaa,
(Hey1OBJIETBOPUTEIBHO) | IPUHLIMIINAIbHBIE OUIMOKY IPU OTBETE HA BOIIPOCH! M B PELLICHUH 331a4u.

Bomnpocel Kk 3xk3aMeny
2 cemecTp

1. Ponb pu3uky B pa3BUTHH TEXHUKHU U arpOMPOMBIIIIIEHHOTO TPOU3BOICTBA.

2. Kunematuka wmartepualibHOM TOYkd. KOOpAWHATHBII METOJ OMNUCaHUsl JBH)KCHUIL.
Kunematnueckoe ypaBHEHHUE IBUKEHUS U ONPEICISIEMbIE 10 HEMY KHHEMATHYECKUE XAPAKTEPUCTUKHU.

3. BexTopHBIii crioco0 omucaHus ABMKEHUN. BEKTOPHI mepeMenieHusi, CKOPOCTH, YCKOPECHHSI.
VYTI0BBIE XapaKTEPUCTUKHU JBUKEHUS 10 OKPYKHOCTH.

4. DneMeHTbl  pelITHUBUCTCKOM  MexaHuku. IlocTynmaTel — crenumanbHOM — TEopuu
otHocutenbHOCTH. [IpeobOpazoBanust Jlopenma. Croxenue ckopocteld. OTHOCUTENBHOCTH JIJTUHBI
OTPE3KOB U JUIUTEIHOCTH BPEMEHHBIX UHTEPBAJIOB.

5. JInHaMuKa MaTepuadbHOW TOYKM U MOCTYMATEIBHOIO ABUXKEHHS TBEpIoro tena. [TpuHumn
OTHOCHUTENbHOCTU. 3aKkoHEI HbroToHA. Buas! cuil.

6. JluHamMuKa BpallaTeIbHOTO JBWKEHUSA. MOMEHT cuibl. MOMEHT HWHEpPUHUH. 3aKOHBI
COXpaHEHUs UMITYJIbCa 1 MOMEHTa UMIYJIbCa.

7. VHepuuanbHble W HEUMHEPLIHUAIbHbIE CUCTEMbI OTCYETA. CHIIBI MHEPLUMM IPU Pa3IMYHBIX
BHUJIaX JABUKCHUSI.

8. Pabora, MOIITHOCTh U PHEPrusa. MexaHnudeckas padboTa ¥ MOITHOCTh MPHU MOCTYNATEIHFHOM U
BpauaTeIbHOM JIBIKEHUIX. KuHeTHueckas sHeprust 1 TeopemMa 0 KHHETHYECKOM SHEpruu.

9. KoHcepBaTuBHbBIE CWIbI W TOTEHUUAIbHAsT 3HEprus. [Ipumepsl MOTEHIMATBHBIX MOJEH.
3aKOH COXpaHEHUsI SHEPTUU B MEXAHHUKE.

10. Mexannueckue koneOanus. KuHemarnka rapMoHHYecKuX KkojeOaHui. CroxkeHue
KojeOaHuil. AKyCTUYECKHE PE30HATOPHI.

11. Jlnmamuka rapMoHHWuYecKuX KojeObanuil. JluddepennuanpbHoe ypaBHEHUE KOICOaHMIA.
3aryxarolue U BIHYKJICHHbIE KolieOanus. MexaHn4eckuil pe3oHanc. MasTHUKH.

12. Mexannyeckue BoJiHbI. BostHOBOE ypaBHeHue. Bunbl BonH. UHTEpdepennus, nudpakius u
nucrepcus BOJH. BomHbl u nHbopManus.

13. OcHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETHYECKOU Teopuu. MneanbHbiil ra3. OCHOBHOE
ypaBHeHne MKT u ypaBHEHUE COCTOSIHMSI HEAIBHOTO Ta3a.

14. ArperatHeie cocTosiHUsI M (a3oBble mepexoabl. PeanpHbie Ta3zpl. CKUKEHUE Ta30B.
OcobeHHocTH KUAKOTo cocTosiHus. CTpoeHne KpucTamuioB. JlehekThl KpUCTaTMYeCKOr0 CTPOCHUSI.
[IpoYHOCTH M MIACTUYHOCTb.

15. SIBnenus nepenoca. Auddysus, TenaonpoBoIHOCTs U BHyTPEHHEE TpeHue. MoeKynspHo-
KMHETUYECKasl TEOPHUs SIBJICHUH IIEPEHOCA.

16. OcHOBBI TEpMOAMHAMMKHU. BHYTpeHHSs HSHEpruss MW IEpBOE HAYAIO TEPMOIAMHAMMKH.
Pabota u TemnoéMKocTh ra3a npu pa3IMyHbIX IPOIeccax.

17. Bropoil 3aKk0oH TepMOJWHAMUKHU. TerioBble NBUraTeId W XoJoAWIbHbIe MamuHbl. KITJ]
TEIJIOBBIX JBUTAaTelIed M CTAaTUCTUYECKHM CMBICI BTOPOrO 3aKOHAa TepMoauHaMuku. [loHsATne
SHTponuH. TpeTuii 3aKOH TEPMOAMHAMHUKHU. DIIEMEHTHI OMOIHEPTEeTHUKHU.

18. Dnexrpuueckuii 3apsa. B3anmoneicTBue 3apsAnoB. DJIEKTpocTaTHYecKoe moje. Bekrop
HaIpsHKEHHOCTU. Pacd€r aieKkTpocTaTuiecKux Mmosiei.
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19. TloTeHmman »SIEKTPOCTATHYECKOTO TMoJisA. Pabora 1Mo TepeMemeHuio 3apsaoB B
ANIEKTpOCTaTUYECKOM Mosie. [ToTeHnnan u rpagueHT noTeHnuana. DKBUNOTEHIIMAIbHBIE TOBEPXHOCTH.

20. BemectBo B anektpuueckoM mose. I[lonsipHeie n HenomsipHble MoJeKyibl. [lomsipuzamms
TURJIEKTPUKOB. BekTop cmereHusl.

21. IIpoBOZHMKM B  JJEKTPOCTATHYECKOM  TMOJE.  DJIEKTPOEMKOCTh  IMPOBOJHUKOB.
Konnencaropsi.

22. IlocTOstTHHBIM BIEKTpUYEeCKHil TOK. 3akoH Oma. OnekTpoiaBkymias cuia. [IpaBuna
Kupxroga 1 pacuérsl 3JeKTpUUECKUX LIETEH.

23. Kiaccuueckass Teopusi 3JEKTponpoBoAHOCTH. BbiBox 3akoHa Owma. I[lpuponpa
CBEPXIIPOBOAUMOCTH.

24. Hocutenu TOKa B Pa3IMYHBIX MPOBOAHUKAX. DJIEMEHTHI TEOPUHU 3JIEKTPONPOBOIHOCTH.
[MonynpoBonuuku. IlomynmpoBogHuKOBBIE NPHOOPBL.  DJIEMEHTHl  (U3WYECKOH  DIEKTPOHMKH.
KoHTakTHBIE SIBIIEHUS B METANIaxX U MOJYIPOBOJHUKAX.

25. MarnuTHOe noje. B3aumoaeincTBue 371€KTPUYECKUX TOKOB. PacuéTsl MarHUTHBIX MOJEH.
3akon buo-Casapa-Jlannaca.

26. MarautHble cBoiicTBa BemecTBa. /lna-, mapa- u ¢eppomarHeruku. Jlomensl. DeppuTsl.
DNEeKTPOMarHUTHBIE CEMapaTOPbl B arPOUHKEHEPHUH.

27. JlelicTBE€ MarHUTHOT'O I0JISL HA AIEKTPUYECKUI TOK U IBUIKYILLUECS 3apSKEHHBIE YACTULIBI.
Cunia Amniepa u cuna Jlopenma. Dddext Xoa. I7IeKTpoaABUTaTENH.

3 cemecTp

28. DnexkrpoMarHuTHass MWHAyKIUA. 3akoH Dapages u npaBuino Jlenma. MexaHuszm
Bo3HUKHOBeHUs DJIC nHayKIUU.

29. T'enepatopsl rapmonndeckord IJC u Tpanchopmaropsl. NHIYKTHBHOCTH MPOBOJIHUKOB.
DHeprusi MarHUTHOTO MOJIsL.

30. IlepeMennsiii smekTpudeckuii Tok. Llemum mepemenHoro Ttoka. 3akoH Oma Mg uenei
IepeMeHHOro ToKa. [loiHOe conpoTHUBIIEHNE TEPEMEHHOMY TOKY. BekTopHas nuarpamma. Pe3oHaHc B
LEMAX NEPEMEHHOTO TOKa.

31. DnextpomarautHoe mnosie. OOoOmenue 3akona @Papanes. 3aKOH IMOJHOTO ToKa. Tok
CMEILICHUS. DJIEKTPOMAarHUTHBIE BOJHBI. ¥YpaBHeHHs MakcBemia. Cuctema ypaBHeHUd MakcBeiia B
middepeHManbHON 1 uHTErpanbHoi popmax. Bekrop Ymosa-IloitnTunra. JlaBnenue ceera.

32. N'apmonnueckuit ociuiaTop. CBOOOAHBIC AJIEKTPOMArHUTHBIE KOeOaHus. 3aTyXaromnme u
BBIHY)KJICHHbIE KosieOanus. Pe3oHanc.

33. TI'enepanusi, mepenaya M OPHEM DJIEKTPOMArHUTHBIX BOJH. OTKPBITHIA KOJIeOATEIHHBIN
KoHTYp. [IpuHIIMN paboThl pamuonepenaTdyuka U paguonpuéMHUKa. MOIyIanus U JAETEKTUPOBAHHE
3JIEKTPOMArHUTHBIX BOJIH. Pagnoiokanys u TeeBuICHHE.

34. Illkana >J€KTPOMAarHUTHBIX BOJH. Pa3nuuHble NMAma3zoHbl YacTOT 3JIEKTPOMATrHUTHBIX
BOJIH, UX XapaKTepHble OCOOCHHOCTHM M TEXHMYECKHE CpEeICTBa MX TNojydeHHs. lcronb3oBaHue
BUJIUMBIX, YIbTPa(UOICTOBBIX U IPYTUX U3ITyUYEHUN B pACTEHUEBOJICTBE U JKUBOTHOBO/ICTBE.

35. DneMeHThl TeOMETpUYECKOM ONTHUKUA. OCHOBBI TEOMETPUYECKOW ONTUKU. DopMyisl
@penens. [IpuHIKTT 0OPaTUMOCTH CBETOBBIX JIydeil. [IpnOOpbl reoMeTprUuecKOi ONTHKH.

36.DoromeTpus.

37. DneMeHThl BONHOBOM onTukU. [TpuHuun I'roitrexca.

38. Untepdepennns cBera. KorepeHTHOCTh U ONITUYECKHUI X0 JIydeid. Y CIIOBHsI MaKCUMyMa 1
MuHUMyMa. MHTEpdepomMeTpsl. DeMeHThI rojorpapum.

39. udpakumss cera. [lpunnun [toiirenca-®penens. [AudpaknuonHas pemérka.
Cnexrporpadus. Audpaxius peHTTeHOBCKUX JTy4eH.

40. BzammopeiicTBue wu3aydeHUsi C BeniecTBOM. [lonsipusanusi cBeTa NpH OTPaKEHUH U
IIPETOMJICHUH.

41. JlBoiiHoe gnydenpenomsieHHMe. ONTHYECKH AaKTUBHbIE BemiecTBa. (CaxapuMeETphl.
HckyccTBeHHast aHU30Tponus U €€ ucnoib3oBanue. HopmanbHas u aHOMalIbHAs AUCIIEPCHSL.
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42. TeruoBoe n3nydenue. AdcomoTHo u€pHoe Teno. 3akonbl Kupxroda, Credana-bonpimana
u Buna. ®opmyna [1nanka. Ontuueckas nupoMeTpHsL.

43. ®otorddexr. BHemHui, BHYTPEHHMH W BEHTWIbHBIM QoTtodddexT. YpaBHEHHE
Onnmreitna. Ilpumenenue QotoanementoB. Dddext Kommrona. JIOMHHECHEHTHOE H3ITyYCHHE.
BuomoMmunecnieHmnus.

44. ®otobuonoruyeckue npoueccol. Porocunres. TepmoauHaAMUKa U MEXaHU3M (DOTOCHHTE3A.
buosnepreruka.

45. DneMeHTHl KBaHTOBOW MexaHHMKH. KoprmyckyssipHO-BOMHOBOM ayanus3Mm. Jludpakuums
31eKkTpoHOB. COOTHOIIEHUS HeonpeaenéHHocTel. Y paBuenue [lIpenunrepa.

46. ATom BoJlOpoAa. DHEpreTHUecKne YpoBHH aroma. [loTeHiman Bo30yXIeH!Us U HOHU3AIINH.
[Toctynater bopa. U3nydenue u noriomenue sueprun. Bomopoaomoo0HbIe HOHBI.

47. CTpyKTypa CIIOXHBIX aTOMOB. DHEPreTHYECKHUE YPOBHHM B CJIOXKHBIX aromax. lIpunHiun
[Taynu. OnrTrhueckune CHEKTpbl U CHEKTPbl PEHTIEHOBCKOro M3iydyeHus. llepumoamueckas cucrema
anemenToB J|.M.Menneneena.

48. dwuzuka MOJIEKYJ. JHEpreTudeckue ypoBHU MoJiekyn. OOMeHHOEe B3aUMOJICHCTBHE.
MomnexyssipHble cieKTpsl. [IpuHIun paboThl KBAHTOBBIX TEHEPATOPOB. DIECKTPOHHBIN MapaMarHUTHBINA
pe30HaHC.

49. IlonuMmepsl 1 xKUAKUE KpucTauibl. OCHOBHBIE BUIbI KOJUIEKTUBU3ALMU MOsIeKyl. CTpoeHue
MOJIMMEPOB M HUX (usmueckue cBoiicTBa. Tumbl KUAKUX KpUCTAIOB. JlHUCIuen Ha SKUIKUX
KpHUCTaJlIax.

50.51BneHne paaroOaKTUBHOCTH. BuIbl pagnoakTUBHOrO pacnaaa. 3akoH paguOaKTHBHOIO
pacriaga. CtaOuibHble M pPagUOaKTUBHBIE H30TONbl. COBpEMEHHbIE METOAbl PATUOXUMHHU U
paguobuosoruu. [TpobiaemMbl pagrno3KOIOTHH.

51. CocraB aromHoro siipa. M3oronel. MexaHnuecknuii 1 MarHUTHBIN MOMEHTHI siiep. SlnepHble
CHUJIbI Ml DHEPTHS CBSI3U siipa. S AepHBIN MarHUTHBIA PE30HAHC U €r0 UCIOJIb30BAHUE.

52. SnepHble peakuuu. MexaHu3M sAepHbIX peakuuid. llemHas peakuus neneHus suep.
Hcnonws3oBanne atomHoi »Hepruu. lIpobGnema ympaBisieMoil TEpPMOSIICPHON peakIuu. DHEpPrus
ConHua u 3B€31. SlnepHas SKOIOrusl.

53. DJieMeHTapHbIe YJACTHUIIEL. Knaccudukamms 3JIEMEHTapHBIX YACTHII.
B3aumornpeBpamaeMocTby 3J€MEHTApHBIX YacTHL. MeToabl YCKOpPEHHs YacTHL. AHTHYACTULBl U
AHTUBEILECTBO. BemecTBo B SKCTpEMaIbHBIX YCIOBHSIX.

54. CoBpemenHass ¢usuka u arpourkeHepus. BemectBo u monie. OOBEKTHI U TMPOILECCHI.
DOBOJIOIMOHHBIE  MpOLIECCHl  MpeoOpa3oBaHUsl  MaTepuu.  BellecTBEHHbIE, HSHEPreTHYECKHE,
AJIEKTPOMArHUTHBIE M HMH(OpMAIMOHHBIE TpeoOpa3oBaHus OM00O0BEKTOB. Pa3Buthe arpodusukw,
OmomexaHuku, Onopu3uku, OMOIHEPTreTUKH, OMOMH(OPMATHKH, OMOTEXHOJIOTHU M arpOMHKCHEPHH.
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6 JJUCT PETUCTPAIIMA U3MEHEHUM

Howmep Howmepa nucroB (pa3aenos)
. PacimmdpoBka [ara BBeieHUS
HU3MEHE AHHYIHPO- OcHoBaH#ue JIsI BHECCHUSI U3MECHECHUN [Tonmuck Jlara
Hus |3@MEHEHHBIX| HOBBIX IoAmcH M3MCHCHIA
BaHHBIX
1 p.5,7,9; p.-5,7,9; Axkrtyanu3anus yaeOHO-METOAHIECKOTO K.B. CynakoB 01.04.2018 01.04.2018

p. 3 ®OC p. 3 ®OC o0ecrieueHus
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