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eCTeCTBEHHOHAYYIHBIE TUCIUTIIMHED
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1. IInanupyemble pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE,
COOTHECEHHbIE C IVIAHUPYeMbIMU pe3yabTatamu ocBoeHuss OINOIT

1.1. Hean 1 3a7a4u TUCHUILIHHBI

bakanaBp mno HampaBnenuto noaroroBku 13.03.02 DnekTposHepreTuka M AIIEKTPOTEXHUKA
JOJDKEH OBITh TIOJTOTOBJICH K PEUICHUIO 3a/1a4 MPOodECCHOHATHHON IEATETPHOCTH CIICTYIOIINUX THIIOB:
TEXHOJIOTMYECKOM; IKCIIITyaTallHOHHOM; TPOEKTHOM.

Heap AUCHOMIUIMHBI — CPOPMHUPOBATH Y CTYACHTOB CHCTEMY (DYHIAMEHTaIbHBIX 3HAHHUN I1O
¢usuke, HEOOXOMUMBIX IS TOCJIEIYIOIIEH MOArOTOBKH OakajaBpa, CIIOCOOHOTO K 3((HEeKTUBHOMY
PEIICHUIO0 MPAKTUYECKUX 337a4 CeTbCKOXO035HCTBEHHOTO MPOU3BOJICTBA, a TAKXKE CHOCOOCTBYIONIUX
JalbHENIIeMy Pa3BUTHIO JIMYHOCTH.

3agauu AUCHUILIMHBI:

— U3YYUTb OCHOBHBIC (U3UYECKHE SBJICHHS, OBIaAeTh (yHIAMEHTAIBHBIMU MOHSITUIMH,
3aKOHAMH U TEOPUSMH KJIACCHYECKON U COBPEMEHHOM (DM3UKH;

— copMHUPOBATH OCHOBBI HAYYHOT'O MUPOBO33PEHUSI 1 COBPEMEHHOTO (DU3HUECKOTO MBIIIICHHUS,
O3HAKOMHUTBCSI C HAYYHOH amnmaparypod W MeToigamMu (PU3WYSCKOTO WCCICAOBaHUs, MPHOOPECTH
HABBIKU IIPOBEICHUS (PU3UUECKOTO IKCIIEPUMEHTA;

— HAYYUTHCS BBUICTATH (DU3MUECKOE COJEpKaHWe B TPOPECCHOHATIBHBIX 3aavax Oymaymiei
NeSITeNIbHOCTH;

— OBJIQJICTh METOJIaMU peIIeHUS TPOPECCHOHATBHBIX 3a/1a4.

1.2. KomneTeHIIMU U MHAUKATOPBI HX JOCTHKEHH i
OIIK-2. Cnoco0GeH MNpUMEHSATh COOTBETCTBYIOLINI (PU3MKO-MAaTeMaTHUYEeCKHil ammapar, MeTObl

aHaJIM3a U MOACIUPOBAHHUA, TCOPCTUYCCKOTIO M IKCICPUMCHTAIIBHOTO HMCCIICAOBAHUA HNPHU PCIICHUU
HpO(beCCI/IOHaJ'IBHLIX 3aJa4

Konx n HanmeHoBaHue ®opmupyemslie 3YH
UHAMKATOpa
AOCTHACHHA 3HAHUS YMEHUS HaBBIKU
KOMIIETEHINH
N-50I1K-2 OOGyuaromumiicss  nomkeH | O0yyaromunics OOyuaromuiicst JT0JDKEH
JleMoHCTpUpYeT 3HATH! OCHOBHBIE | JIOJKEH YMETh: | BIAJETh: HaBBIKAMU
MMOHUMaHHe duznveckue 3aKOHBI, | MCIIOJIb30BaTh IPUMEHEHHS
(bu3NYeCKUX SIBICHUH | SBJIEHUS M HPOILECCHl, HA | OCHOBHBIE (PM3UYECKUE | COOTBETCTBYIOIIETO
Y TIPUMEHSIET 3aKOHBI | KOTOPBIX OCHOBAHBI | 3aKOHBI U TOHATHUS IS | PU3UKO-
MEXaHUKH, HPUHIUITBI JIEUCTBUS | pelIeHus MaTeMaTH4eCKOTo
TEPMOJVHAMUKH, 00BEKTOB npodeccnoHaIbHbIX anmnapara, METO/I0B
AJIEKTPUUECTBA U npodeccuoHaIbHON 3amad - (61.0.12-Y.1) | ananuza u
MarHeTu3Ma NEeSITETHHOCTH U KOTOpBIE MO/JICIIMPOBAHMUS,
UCTIOJB3YIOTCS JUIs TEOPETUYECKOT O u
pemeHus AKCIIEPUMEHTATHHOTO
npodecCHOHATBHBIX UCCIIEIOBAHMS npu
3amad - (61.0.12-3.1) pelIeHu
npodeccnoHaIbHBIX
3amad - (61.0.12-H.1)




Kon n HanmeHoBaHue ®opmupyemslie 3YH
HHUKATOPa
AOCTIIKCHEA 3HAHUSA YMCHHUS HaBBIKH
KOMITETCHITHH
NJI-60I1K-2 OOyuarommiicss  nowkeH | O0yyaromucs OOyuaromuiics JT0JDKEH
JlemoHCTpUpYeT 3HATH: OCHOBHBIC | IOJDKEH YMETh: | BIIAJICTh: HaBBIKAMU
3HaHUE dusnveckue 3aKOHBI, | MCIIOJIb30BaTh IPUMCHCHHS
AJIEMEHTAPHBIX OCHOB | SIBIICHUSI M MPOIIECCHI, HA | OCHOBHBIC (DM3MUECKUE | COOTBETCTBYIOIIETO
OIITUKH, KBAHTOBOM KOTOPBIX OCHOBAHBI | 3aKOHBI U TOHATHUS sl | PU3UKO-
MEXAHHWKHU ¥ aTOMHOW | MPUHITUIIBI JNEUCTBUS | pEIICHUS MaTEeMaTHYECKOTO
busuku 00BEKTOB poheCCHOHATBHBIX arrapara, METO/IOB
npoecCHOHABLHOM 3amad - (b1.0.12-Y.1) | ananuza u
NEeSITEIbHOCTH U KOTOPBIC MO/JICIIMPOBAHMUS,
UCTIONIB3YIOTCS JUTSI TEOPETUIECKOTO u
peleHHs AKCIIEPUMEHTAIBHOTO
podhecCHOHATBHBIX WCCJICIOBAHHUSI npu
3agad - (b1.0.12-3.1) pelieHnun
PO eCCUOHATBHBIX

3agad - (b1.0.12-H.1)

2. MecTto aucuumiinnsl B ctpykrype OITOIT
Juctunnuna «Pu3nkay OTHOCUTCS K 00s3aTeIbHON YacTH MPorpaMMbl OakanaBpHara.

3. O0béM MUCHUIIMHBI U BUABI Y4eOHOH padoThl

O6bem aucrumuinabl coctaBiseT 10 3auernpix equauil (3ET), 360 akagemuyeckux vaca (manee

yacoB). [luciuruivnHa uzyyaercs B 1, 2 cemecTpax.

3.1. Pacnpenesnenne od0beMa IMCUMIIMHBI 0 BUAAM Y4eOHOI padoThl

Bu yaeOHo# paboThi KonmvectBo yacoB

KonrakTHasi paborta (Bcero) 160
B ToMm uuce:

Jlexuuu (JI) 64
[Tpaktuueckue 3ansatus (I13) 32
Jlaboparopusie 3ansTus (JI3) 64
CamocrositesbHas padora o0yuaromuxcs (CP) 146
KourtpoJasn 54
Hroro 360




3.2. Pacnpenenenne yueOHOro BpeMeHH 110 pa3jaeiaM U TeMam

B TOM YHCIJIC
KOHTaKTHas paboTa
Ne Bcero %
TeMBbI HaunmenoBanue pa3aciia U TEMBI 4acoB &
JI JI3 113 CP z
4
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKyJsipHast GU3MKa M TEPMOAMHAMUKA
1.1. | Benenue B Gu3HKy 2 2 - - - X
1.2. | Kunemarnka 14 4 2 6 X
1.3. | Ilunamuka 16 4 4 4 6 X
1.4, | 3akoHBI COXpaHCHUS 16 4 4 4 6 X
15 Mexanuueckre KoueOaHus u 16 4 3 5 6 X
BOJIHBI
16. DneMEeHTbI MOH?KYJIHpHOf/'I u 16 4 4 4 10 | «x
CTaTHUCTUYECKON PU3UKU
1.7. | OcHOBBI TEpPMOJUHAMUKHU 14 4 4 2 10 | x
Pasnen 2. DnekTpuyecTBO U MarHeTU3M
2.1. | DnexTpocTaThka 24 4 4 4 14 | x
IlocTosIHHEBIN TOK,
2.2. | DIEKTPUYECKUE LICTH U 18 4 4 4 8 X
MaTepUabl
2.3. | IlocTosiHHOE MarHWTHOE MOJIe 16 4 4 2 8 X
o4 DNeKTpOMarHuTHbHIE 26 6 4 4 14 | X
KoJ1ie0aHus U BOJIHBI
Paznen 3. Ontuka n atomHas pu3nka
31 I'eomeTpuueckas U BOTHOBAs 14 4 4 ) 8 «
OIITHKA
3.2. | KBanrtoBas ontuka 16 4 8 - 8 X
DNeMEeHTHI KBaHTOBOU
3.3. | MEXaHUKH U aTOMHOMN 16 4 8 - 12 | x
(bu3uKN
34 ATOMHOE SApO U 16 4 ) ) 16 X
AJIEMEHTAPHbBIE YACTHUIIBI
35. CoBpemenHas usnueckas 12 4 ) ) 14 | «
KapTUHA MHpa
KonTpob 72 X X X x | 54
Hroro 360 64 64 32 146 | 54

4. CTPYKTYpa H coiepKaHue TUCHHIIHHbI
4.1. ConepxxaHue TUCUMILTHHBI

Paszpnen 1. Mexanuka, MosiekyJIsipHasi QU3UKa U TEPMOAUHAMMKA

Beenenne

[Ipenmer ¢usuku. Meton mo3HaHusi B ¢u3nke. DKCIIEPUMEHTH U Teopuu. Ponb maremaTuki.
®dusnueckue 3akoHbl. IlonsTHe Qaxrta B ¢usuke. Mozgenu. Ilpsimble u oOpaTHble 3a7a4u (HUUKH.
Pa3mepHocTy (pu3nueckux BEIUUUH.



Kunemarnka

JIBmkeHre Kak TiaBHas ¢opma cymiecTBoBaHusi MaTepuu. IIpoctpancTtBo u Bpems. CriocoObl
ONMCAaHUs COCTOSHUS Tejla M cucrteMbl Ten. CHcTeMbl OTCUETa M KOOpPAMHAT. Poib M NpUHIMIBI
BbIOOpa cucteM KoopauHar. CTerneHru cBOOObl, MHBAPHAHTHBIE CBOWCTBA YHCIIA CTEIEHEH CBOOOIBI.
TpexMepHOE U1 MHOIOMEpPHOE IPOCTPAHCTBA. MarepuanbHas TO4YKa U paclpOCTpaHEHUE 3TOM MOJEIU
Ha MHOTOMEpHBIN citydail. TpaekTopuss 1 MupoBasi JIMHMS, UX CBOKMCTBA. CKOPOCTh U YCKOPEHHE KaK
npousBoaHele. [locTymarenbHOoe M BpallaTelbHOE JBUKEHUsS KaK OCHOBHBIC BHJIBl JBHYKCHUN.
VYTI10BBIE CKOPOCTh U YCKOPEHUE, HOPMAIIBHOE U TAHT€HLIMAJIbHOE YCKOpeHUsl. CKOPOCTh U YCKOpPEHUE
B MHOT'OMEpPHOM INPOCTPAHCTBE. MHEpLHaIbHbIE CUCTEMBI U PAaBHOIIPABHOCTD ITOKOS 1 PABHOMEPHOT'O
MpSIMOJIMHENHOTO ABMKeHus. [locTynaT o MOCTOSHCTBE CKOPOCTU cBeTa B Bakyyme. [IpeobpazoBanue
MHTEPBAJIOB BPEMEHH U JJTMHBI MPU OOJBIIMX CKOPOCTSIX OTHOCHUTENIBHBIX JIBUKECHUN HMHEPIMATbHBIX
cucreM. IIpeoOpazoBanus JlopeHna u pensiTUBHCTCKOE CIIOKEHHE cKopocTeil. MHTepBanm Mexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAuHamuka

Cuia u macca, cynepno3uuus cui. [lepBbiii u Bropoit 3akonbl HeioTOHA. YpaBHEHUS JBUKEHUS,
pOJIb HAYAJIBHBIX YCIIOBUM, MPUHLIMN AeTepMUHM3MA. [IpuMepsl pelieHus ypaBHEHUN JBUKEHUS.
JIBrKeHUEe Tea B IIOJIE CWJI TATOTEHMS, SIBJICHHE HEBECOMOCTH B CIIyTHHKax. /luHaMuKa cieasmux
cucteM. Mmmynbc, 3aKOH COXpaHEHUsS HUMITYJIbCa [JI MEXAHWYECKOM CHUCTEMBI, TPETUH 3aKOH
Hrrotona. BzanmopeiictBue ten depe3 nose. Obmas GopMymHpoBKa 3aKOHA COXPAHCHHS MMITYIIbCA.
Kunernyeckas sHeprus MaTepuaibHON TOYKH, CBS3b €€ C KOMIIOHEHTaMU BEKTOpa UMMyibca. Pabora
U TIOTeHIHMaJbHAsA SHeprus. PaboTta mepemenieHns MaTepualibHOW TOYKU MO KPUBOJIMHEHHOMY IYTH.
[loTeHuumanpHble CUJIBI, BBEAEHUE TMOHATUS IMOTEHUMaNa [ B3aUMOJACHCTBYIOIIMX  TeJl.
[TorennmansHast QyHKIHS, TOTEHIMATbHAS TOBEPXHOCTh. CBSA3b KOMIIOHEHT CHJIBI M MTOTEHIIMAIBLHON
¢byukun. [loTeHnuanpHas siMa U ycIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXXHOCTh paBHOBeCHSs
CUCTEMBI B3aMMOJEHCTBYIOIIMX CTATHYECKUX TOYEYHBIX AJIEKTPUYECKUX 3apsanoB. lIpuHiun
IUIOTHEHIIeH YMakoBKUM M OOBSCHEHHE MPOCTPAHCTBEHHBIX (opM KpucTauioB. KoHdopmannoHHbIN
aHanu3 MOJEeKyJl. MOMeHT cwibl. JlMHAMUKa BpAllEHHWs TOYKU M Telna BOKPYI IOCTOSIHHOM OCH,
MOHSATUE O MOMEHTE MHEPUUU MATEPUATIbHOM TOUYKM M Teja. YPaBHEHHUE JBM)KEHHS BPAILAIOIIETOCS
BOKPYT HEMOJBM>KHOU OCH Tejla. MOMEHT MMITyJIbCa, CBSA3b €0 KOMIIOHEHT C KHHETHYECKOU HEpruei
BpauieHusi. MI3MeHeHue MOMEHTa MHEPLUHU Tella MpU MEePeHOCEe OCU BpauieHus. ['J1aBHbIE MOMEHTHI
MHEPLMH U yCTOMUMBOCTH BPAILLEHUS TeJl. 3aKOH COXPAaHEHUSI MOMEHTa UMITYJIbCa TeJla U CUCTEMBI TEl.
Oco6eHHOCTH KOHCTPYKIIMM BepToieToB. ['mpockonsl U ux npuMeHeHue. LleHTp macc u ypaBHeHue
€ro ABWXKEHUs. Pa3neneHne nocrynaTesbHbIX U BpallaTeNIbHbIX ABMKEHUN TBepaoro tena. Ilapa cui.
Cucrema ypaBHEHMI AJIs IBWJKEHUS TBEPJOTO TEJIa M €r0 KHHETHYECKas DHEPIHsl. 3AKOH COXPAHEHUs
SHEPTHMM M €ro CBs3b C PAaBHOMEPHOCTBIO TEUEHHs BPEMEHU. JIBMKEHHE CHCTEM CO MHOTMMH
creneHsMu cBoOoabl. Dynkuus Jlarpamxka u ypaBHeHus Jlarpawxka. IIpuHIMII HauMeEHbBIIETO
JEUCTBUA.

JAuHaMuka 00J1bIIMX CKOPOCTEi

[IpuHuun otHocutensHOCTU B (usuke. PenstuBucrckuil umnynsc. [IpeobGpasoBanue sHeprum-
uMIrynbca. Macca U ee CBs3b C DHEpPruen Nnokos. Macca CI0KHOU CHCTEMBI M €€ CBS3b C DHEpPruei
B3auMoieicTBusl udacted. HeammutuBHOCTh Macchl. Jledext maccsl u 3Hepreruxka. KuneTmueckas
JHEPIUs B PEIATUBUCTCKOM MEXaHUKE. YPaBHCHHE [BWKECHHS MaTepUalbHOM TOYKU B
PENATUBUCTCKON MEXaHMKE. J[BMKEHHWE MaTepUaIbHOW TOYKH TOJ JCHCTBHEM ITOCTOSHHOW CHJIBL.
CkopocTh cBETa Kak IpelenbHas CKOpPOCTb. YacTUIpl C HyJneBOM Maccod mokod. IIpmHumn
SKBUBAJICHTHOCTHU U TEOPHS IIPOUCXOKIECHUS CUII BCEMUPHOTO TATOTEHHUS.

Kone6anus n BoJIHBI

KonebOanuss kak 4YacTHbBIM ciay4yail JOBUIKEHHS, YCJIOBHUSI IOSBIEHHUS KojieOaHWH. YpaBHEHUE
JBIDKEHUS] TPYKMHHOIO MasTHUKAa UM ero pemeHue. [‘apmMoHmdeckoe KoiebaHue U €ro
XapaKTepUCTHKHU. YpaBHEHHUE JBIKEHUS (U3NYECKOTr0 MasTHHUKA U €ro peuieHre, MaTeMaTHYeCKUu
MasiTHUK. DHEprus rapMOHHYECKHX KoyieOaHui. BeIHYKIeHHble KoJeOaHUs U SBJICHUE PE30HaHCA.
Pe3onanc kak nposiBnenue Oudypxauuu. ABTokoneOanus. [Ipumepsl NMposiBI€HUS PE30HAHCHBIX U
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aBTOKOJIEOATEIbHBIX SBJICHUH B KHUBBIX OpraHM3Max M TEXHUKe. Pe3oHaHCHas mepenaya ’HEPTUU B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNpyrux cpenax, JMHEHHbIE, TOBEPXHOCTHBIE
1 00bEMHBIC BOJIHBI, TIONEPEYHbIC U MPOAOJIBHBIE BOJIHBI, ()POHT BOJHBI, IJIOCKHE U CcepruecKue
BOJIHBI. AHAJIMTHYECKAs 3alUCh Oeryiiel BojHbI. BosHOBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BosiHOW. CrnoxeHue xonebanuii u BosH. KorepeHTHbIE MCTOYHHMKHM BOJNH. MHTEpdepeHuus BOJIH OT
TOYEUHBIX KOT€PEHTHBIX MCTOYHUKOB. Y CIIOBHS MOSBIECHHUS MAaKCUMyMOB U MUHUMYMOB. ClOXeHUE
KpPYroBbIX M cepuyecknx BodH. IlocTpoenue ¢ponTta BoiHBI 1o nmpuHuuny [toiireHca, moseaeHue
(¢hpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenue u npenomiacHue BoyH. [Tpuniun depma. BeiBoj
3aKOHa IIPEJIOMJICHUS BOJIH Ha I'PaHHUILIE IBYX cpel Ha ocHOBe npuHuuna Oepma. [punnun depma kax
YacTHBIM cllydail oOlero mpuHIMIa MuHuMakca. [losiBieHne OoTpa)KeHHBIX BOJH B HEOJHOPOJIHBIX
cpenax, CI0KEHHE BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. IlepexomnHoe cocTossHUE M BpeMs
penakcauuu. CBs3b IJIMH CTOSYMX BOJIH C pa3MepamMHu Cpeibl, JUCKPETHOCTh JJIMH CTOSYMX BOJIH.
KBantoBanue. YnpaBieHue 3By4aHUEM MY3bIKaJIbHbIX HHCTPYMEHTOB.

JJIeMEeHTBbI CTATUCTUYECKON M MOJIEKYJISIPHOM (PU3UKH

MUKpPOCKOIIMYECKHE K MAaKPOCKONMWYECKUE SBICHUA. MneanpHbld ra3 Kak CTaTUCTHYECKAsS
cucreMa MHOTruX yactull. /laBneHue, o0beM U Temmeparypa raza Kak o0OOLICHHbIE XapaKTEPUCTUKU
COCTOSIHUSI Ta3a. PaBHOBeCHBIE W HEPABHOBECHBIE COCTOSHHUs ra3za. OOpaTwMble M HEOOpaTHMEBIE
mpoueccel. Jlnarpamma aaBieHuEe-00beM. OKCIIEPHUMEHTaJIbHbIE Ta30BbIe 3aKOHBI, 000OIIEHHBIN
ra3oBblil 3aKOH (YpaBHEHHME COCTOSHUS MJI€aIbHOIO ra3a). BbIBo ypaBHEHUSI COCTOSIHUS MI€aJIbHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeacTaBileHUN. DU3NYECKUI CMBICI MOHATHUS TEPMOANMHAMUYECKON
Temneparypel. Pacnpenenenue sHeprum 1o cremeHsM cBoOonbl. Pacmpenenenuss MakcBemna u
bonbimana, 6apomerpuyeckas dopmyna. HepaBHoBecHble mpouecchl. Juddysus, auddys3us depes
MeMOpaHbI, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HEACATEIBHOCTH PACTCHHA.
Tennonepenaua. Buyrpennee TpeHue. BoipakeHue HepaBHOBECHBIX MPOILIECCOB uepe3 0000IeHHbIC
TepMoauHamuueckue cuibl. CooTHomeHnue B3auMHocT OHcarepa. PeanbHble rasbl, ypaBHeHHe Ban-
nep-Baanbca, KpuTHYecKkas TOYKa, pEATbHbIE HW30TE€PMBl, CXKUKEHUE Tra30oB. DIyKTyauuun U
camoopraHu3anus npu (pa3zoBoM Mepexoje ra3-KuAKocTb. JKUIKOCTH, MOBEPXHOCTHOE HATSKEHUE B
KUIKOCTAX, OXJAXKICHHE >XHUIKOCTH IpPU HCHAPEHUH, TEPMOPEryJslus PACTEHUM U KUBOTHBIX.
CmauunBaronyie 1 HeCMa4MBarolye KuakocTu. Kanwuisipasie siBienus, Gopmyna Jlamnaca.

JJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hawamo TepMOJIMHAMUKH, W30IPOLECCH], aAnadaTHUYECKUN MPOLECC, OXJIAXKIACHUE ra3oB
pu aauabaTHYecKOM pPACIIMPEHUU U TOJIyueHHe HU3KUX Temieparyp. YpaBHeHue Ilyaccona u ero
BbIBOJI. Kitaccuueckasi Teopusi TEMJI0EMKOCTEHN, MPUUYUHBI OTKJIOHEHUS PEabHBIX TEMJIOEMKOCTEN Kak
(GYHKLIHU TeMIIepaTyphl OT Pe3yIbTaTOB Kiaccuyeckoi Teopuu. PaboTa uaeanbHOTo raza B pa3iIMuHbIX
npoueccax. ObpaTumble U HeoOpaTUMBble IUKIIBL. TernoBble MalvHbl U UK KapHo, BTOpoe Havaso
TepMOAUHAMUKU. KoOMIpecCHOHHbIE XONOAWIBHUKM W TEIUIOBBIE HACOCBL. OJHTPONUSA  Kak
TepMOJMHaMHueckuii noteHuuan. dopmyna JUis SHTPONUM HAeanbHOro rasza. Teopema KaphHo u
0000IIeHHEe TOHATHS SHTPONMM Kak TEpPMOJMHAMUYECKOro moTeHnuana. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMU U7ealbHOr0 raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONHUS U CTETIEHb
BbIpokaeHus cuctembl. @opmyna bonbimana. DuTponus u uHGopmManus. Bo3pactanue sHTponuu
IIpU HEOOpaTHMBIX IpolleccaX Ha MpHUMEpPEe BBIPABHUBAHUS TEMIIEPATypbl JABYX HaxXOIALIUXCA B
KOHTAKT€ HarpeTbiX Tl U MPHU BbIPAaBHUBAHWM JABJICHHUI B JBYX 4acTAX cocyna ¢ raom. llepsoe u
BTOpOE Hayaja TEPMOJUHAMHUKHU, M KHUBbIE OpraHu3mbl. [loHATHE O TepMOAMHAMMKE HEOOPAaTHMBIX
IIPOLIECCOB U OTKPBITBIX CHUCTEM. OHTPOIUS B CHUCTEME OpPraHu3M - OKpyJKaloolas cpefa.
[Ipon3BOACTBO SHTPONIMHU B HEPABHOBECHOM cpeie u TeopeMa [IpuroxknHa.

Pa3nea 2. DiieKTpr4ecTBO 1 MArHETH3M

DJIeKTpUYecKHe M MATHUTHbIE SIBJICHUSA

[lonsTie O mNONAX, MOJNA CKAISIPHBIE M BEKTOPHbBIE. XapaKTEPUCTHUKU BEKTOPHBIX IOJIEH:
HaNpsKEHHOCTb, TMOTOK, LUPKYISIHS, CUJIOBbIE JUHUM BEKTOpHOro mnoss. Cynepno3uius mojei,
3aps/bl, 3aKOH COXPAHEHUs 3aps0B.



B3anmoneicTBre HENMOABHKHBIX U IBUKYILIMXCS 3apsiAoB, PU3HYECKUI CMBICI MAarHUTHOTO MOJIS.
[Tone Toueunoro 3apsna (3akoH Kysnona) m cuctemsl 3apsinoB. [lome mumosst. DIIeKTpOCTaTUYECKOE
MoJIe MOJICKYJIbI M XMMHYeCKHue peakuuu. WHTerpanbHas dopma 3akona Kymona, teopema ['aycca
(nepBoe ypaBHenue MaxkcBesia). BeiBoa opmyn s HanpsKEHHOCTH AJIEKTPOCTATUYECKUX MOJIEH
3apsHKEHHOIO NPSIMOIO MPOBOJA, IUIOCKOCTH, KOHJeHcaropa. Pabora mnepememieHus 3apsaa B
JJEKTPOCTATUUECKOM  IIOJIe, TIOHSATHE MOoTeHuuana. Bropoe ypaBHeHune MakcBemna s
AJIEKTPOCTATUKA B HWHTETPAITBbHON (opme. DIEeKTpHUecKass €MKOCTh OJHOTO MPOBOJHHKA U JBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAaKe KOHIEHCATOPOB. DHEPrusl 3JIEKTPOCTATUYECKOIO
noynst.  M3MeHeHMe  HaAnpsDKEHHOCTH — DJIEKTPUYECKOrO  IOJIA  IPU  BBEIACHUU  JUIJICKTPHUKA,
MOJISIPU3YEMOCTh  IUAJICKTPUKA, IUAJNEKTPUYECKass MPOHULIAEMOCTb. VI3MEHEHHE IUA3IEKTPUUYECKOMN
MPOHHUIIAEMOCTH MPH XMMUYECKUX PEAKIHIX U MCIOJIb30BaHUE ATOTO d(pderra. DIEKTPUIEcKoe moJie
B npoBojaHUKax. [IoHSATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKa M CWia TOKa, nuddepeHnuanbHas
¢dopma 3axkona Oma. IlepBoe mpasuno Kupxroda. ITpuunHa mosiBIEHUS] >IEKTPUYECKOTO TOKA B
MPOBOAHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX 3JEKTpUUYECKUX cuil. BriBoJ 3akoHa Oma mmst
Bcel nenu. Bropoe npaBmino Kupxroda. Marautaoe 1mosie mpsMoro Toka, 00bICHEHUE €ro MOSBICHUS
Ha OCHOBAHMM pEISATUBUCTCKUX MpeacTaBieHuil. WHTerpaibHble ypaBHeHHMs MakcBemna it
MIOCTOSIHHBIX MAarHUTHbIX Mnojei. [IpumMepbl BbIYMCICHUS HANPSDKEHHOCTEH MAarHUTOCTATHYECKHX
nonieit. 3akoH buo-Caapa-Jlannaca. BzaumoneiictBue noneit u 3apsaoB (TokoB). @opmyna Jlopenia
JUIsL CWJIBI, NEHCTBYIOIIEH HA 3aps] CO CTOPOHBI JIEKTPUYECKOINO M MarHUTHOro mnoseu. llpuHmun
NEUCTBUSL MacC-CIEKTPOMETPOB M HMX IPUMEHEHHS B XUMUU. VIHIYKUMOHHBIE SIBJIEHUS,
TpaHchopMaTopbl, (QHU3MUECKUE TNPUHOMIIBI WX JACHCTBHS. DKcrpaToku. [lomHast cuctema
UHTETPpAJIbHBIX ypaBHeHUH MakcBemia. CMBICT  4YIE€HOB CHUCTEMBI ypaBHeHUH MakcBeia,
OIMCHIBAIOUINX SIBICHUS, CBS3aHHBIE C U3MEHEHMSIMHM JJIEKTPUYECKMX W MArHUTHBIX BEJIMYUH BO
BpeMeHU. B3anMOCBSI3b 3JEKTPUYECKUX U MArHUTHBIX [IEPEMEHHBIX IOJIEH, 3JIEKTPOMAarHUTHOE NOJIE U
nmainydenue. [lons nBmwkymmxcs 3apsanoB. M3mydeHue 53I€KTpOMarHUTHOTO II0JIS HEPABHOMEPHO
IBXKyIMMes 3apsagom. «Ilapagoke» aroma.

Pa3nea 3. OnTuka u aromMHas ¢pusnka

JIEKTPOMATHUTHOE U3JIyYeHHEe H ONITHKA

CB00O/IHOE DIIEKTPOMArHUTHOE IOJIE U €r0 CYIIECTBOBAHWE B BHJE AJIEKTPOMArHUTHON BOJIHBI.
[lonepedyHOCTh 3JE€KTPOMAarHUTHBIX BOJH. CKOPOCTh paclpOCTPAHEHMs FJIEKTPOMATHUTHBIX BOJIH U
criocoObl ee m3Mepenus. lllkana smekrpoMarHuTHRIX BOJH. CrocoObI TeHEpaIlui U UCTOJIh30BaHNE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHust, onuckeiBacéMble BOJIHOBOM Teopuel cBeta. MIHTepdepeHins cBeTa, yCIOBUS MOSBICHUS
CTaTU4ECKON HWHTEepPEpeHIIMOHHON KapTUHBI, WHTep(QEepeHIs Npu pas3jieieHud (poHTa BOJHBHI,
MIPOCBETJIEHUE ONTHKH, UHTEPPEPOMETPhl U UX HCHOIb30BaHue. Dypre-crnekTpoMerpsl. [lonarue o
ronorpapuu. Jdudpakuus, nudppakuus Ha mend. DoKyCHpOBKa 3JIEKTPOMArHUTHBIX BOJIH U CBS3b
pasmepa udPaKIMOHHOTO TIISITHA C pa3MepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHHU3alUuU
PalMOIOKAIMOHHOM CITy:KOBI. YCIIOBHS MEepexoAa OT BOJHOBOW ONTHKH K TeOMETpUYecKOH. 30HBI
®penenst, 30HHas miacTuHka Openenst kak Gokycupyromui snemMeHT. JudpakioHHas penieTka Kaxk
JMCTIEPTUPYIONIAsl CUCTeMa. AHallM3 cOCTaBa CBeTa MO JJIMHAM BOJIH. PeHTreHoBckas nupaxius,
MOHATHE 00 OOPATHBIX AUPPAKIMOHHBIX 3a/1ayaX, PEHTT€HOCTPYKTYPHBIM aHAJIU3 U €r0 0COOEHHOCTU
IPUMEHUTEIbHO K OuonornyeckuMm obObektam. IIpoctpanctBennas crpyktypa JHK u PHK.
JppaKkIMOHHBIN MTpesen pa3pearonieil CiocOOHOCTH ONTHYECKUX MPUOOPOB.

CBerT U BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/ielIeHUe SHEPTUU Ha TpaHule pa3zena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJIEHCTBUS CBeTa U BemlecTBa. /ucnepcus, kiiaccuueckoe o0bsCHEHUE
3aBUCUMOCTH KO3 (UIIMEHTa MPEeTOMICHHUS CBETa OT JJIMHBI BOJHBI IMaJaloOIIero cBera. SIBieHue
JIBOMHOTO JIy4EIPEIOMIICHHUS], TIOJIApU3als cBeTa Kpuctauiamu. [1onsipu30BaHHBbIi CBET, ONITHYECKAs
aKTUBHOCTb, CaXapOMETpHs, HCIIOJIIb30BAHNUE SBJICHUS BpALICHMs IIJIOCKOCTH MOJSIpU3allMM B
MoJteKyisipHoil Ononoruu. ®otosddexT n kBaHTOBas npupoaa csera. Kpyr siBieHuid, 0ObsICHUMBIX C
KBAaHTOBOM TOYKHU 3pPEHHs, MUKPOCKOIIMYECKOE U MAKPOCKOIIMYECKOE B OINTHUKE. JIBOMCTBEHHOCTH
MPUPOJABI CBETa. 3aKOHBI IMOTJIOLIEHUS CBETa, IMOHATHE O HeNuHeHHBIX 3¢¢ekrax. OCHOBHBIE

9



3JIEMEHTHI KOHCTPYKIUHU CIEKTPO(POTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBUCHMOCTb OCBEIIEHHOCTH
OT BUJIa OCBETUTEEH.

DJIeMeHTBI YYeHHS 0 CTPOEHHMH BellecTBa

OcobeHHoCcTH TOBEAEHHMsT MHKpouyacTULl. IIpuHIUMNBI oOnucaHus TOBEIEHUS MHMKPOYACTHIL,
BOJIHOBass (DYHKIIHMsI, COOTHOIIEHHE HeompeneneHHocTeil, BomHa ne bpoitnsa. Ilocrymatsr bopa.
VpaBuenue lllpenunrepa (BpeMeHHOE M CTalMOHapHOE), (U3MYECKUH CMBICI BXOJAIIUX B HEro
wieHoB. Pemenue cranuoHapHoro ypaBHeHus Illpeaunrepa pans 4acTUIbl B OAHOMEPHOM
MIOTCHLIMAJIbHOM SIIMKE M YaCTULBI HA OKPYKXHOCTH. YCIOBHS IIOSIBJICHHS KBAHTOBBIX SIBJICHWM.
BnusiHue macchl W obnacTu JIOKanM3alMM 4acTull. J[BymMepHas NOTEHUMalbHAs sIMa, BBIPOXKIACHUE
KBAHTOBBIX COCTOSIHUI M CHATHE BhIpOXKJeHUA. [loTeHIManbHas ssMa KOHEYHOH I1yOuHBI U BIUSHUE €€
rIyOMHBl M IIUPUHBI HA YPOBHH SHEPrUM 4YacTUIBl. BO3MOXHOCTH JIOKAJM3allMd YacTHIBI B
npoctpancTBe. TyHHENbHBIN 3¢ dekT. 3anonHeHne ypoBHed W mpuHuun [laynw, momHas sHEprHs
COBOKYITHOCTH 3JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHU 3HEPIMHM B aTOME BOJOPOJA, MEPEXOIbl
MEXNy ypoBHsAMHU. VHIMBHIYadbHOCTb CIEKTPOB aTOMOB M 3MUCCHOHHBIN CHEKTPAJIbHBIN aHaJIN3.
Metannudeckass MOAEITb MOJIGKYJIBl U OOBSCHEHHE KOPPEINSIUU IIBETHOCTH BemiecTBa W dddekra
COIIPSDKCHMSI XMMUYECKUX CBsI3eH B MoJieKysax. HopManbHas v MHBEpPCHAs 3aCEJIEHHOCTh KBAHTOBBIX
coctosinuii. Ilormomenre, CIOHTaHHOE W BBIHYXJAEHHOE m3nydeHHus. Koaddunuentsr DifHIITEHHA.
®opmyna Ilnanka. Ycunenue cBeTa npu NpOX0KAECHUHM Y€PE3 NHBEPCHO 3acelIeHHYI0 cpeny. [lonsaTue
0 Ja3epax.

dusnyeckas IPUPOJAa XUMUYECKON CBSI3U. DJIEKTPOHHOE CTPOCHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYHMH TIOSBICHUS TPOCTPAHCTBEHHBIX (opM Mosekyn. [IpuHmmmn
MaKCHUMaJIbHOT'O IepeKpbIBaHMsl. BHyTpeHHee BpallieHue B MOJIEKYJIaX U €ro pojiib B OMOXMMUYECKHUX
peakuusx. J[BukeHue 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX U BUJbl MOJIEKYJISIPHON CHEKTPOCKOIUH.
CummeTpust MOJIEKYJI M MTOSIBJICHUE PaBUIl 0TOOPA.

@DOTOXMMUYECKUE PEAKIUM U OCOOCHHOCTH IOTEHUHUAIbHBIX IOBEPXHOCTEM OCHOBHBIX U
BO30Y)KJICHHBIX JIEKTPOHHBIX COCTOSIHUH B MoJjekynax. Pacnmax moiexkyn npu (GpoToBO30YXIEHUIX.
@usnueckas npupoaa ¢GorocuHTe3a. TpaHCHOPT dHEpruuM Npu ¢GoTocuHTEe3e. 30HHAS CTPYKTypa
NIEKTPOHHBIX COCTOSIHUM KPUCTAJUIOB. 3aIllOJHEHHBIE M HE3AIOJHEHHBIE 30HBL. YpOBeHb DepMu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUIIEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B MOIYIPOBOAHUKAX.

CucremaTnKa 3J1€MEHTAapHBIX YaCTUL. 3aKOHBI B3aMMOIIPEBPALCHUM YacTUll, SIACPHBIE PEaKIVH,
nedext maccol. CTpoeHue sep, AAepHbIe CUJIbl, yCTOWYMBBIE U HEYCTONYMBBIE sI/1pa, €CTECTBEHHAS U
HCKYCCTBEHHAsI paZOaKTUBHOCTD. 3aKOHBI pazoaKTUBHOTO pacmaja. [TpuHIMIBI
PaINOaKTUBAIIMOHHOTO aHanu3a. «MeueHble» atoMbl B Ouosoruu. IlyTw MCmonb30BaHMs siAEpHOM
JHEPIrUH.

3aK0HOMEpPHOCTH Pa3BUTHS

[lonatue o0 »HBomtonMM B (HU3UKE, OWUONOTMM M JPYrHX HaykaxX. I[IpOTHBOINOJIOKHOCTH
HaIPaBJIEHHOCTEN ATHX IBOJIIOLIMOHHBIX MpolieccoB. [IyTu npeoonenrs npoTuBOpeyus.

Bpewms B knaccuueckom Mupe. Poib nepuoanueckux U HEMEpUOJUYECKUX TPUPOAHBIX ITPOLECCOB
B (OpMHUpPOBaHMM TOHSTHUS BpeMeHH. VIHBapHaHTHOCTh MNPOCTEUHIIMX (U3MYECKUX 3aKOHOB
OTHOCHUTEJIEHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE IPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpensl BpeMeHH. Ponb cimyyaiiHbIX (akTopoB B (POPMHUpPOBAHMM CTpeNibl BpeMeHU. DIyKTyaluu,
MOSIBIEHHE CAaMOOPTaHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuit agpdext. Pons 6udypxanuii. [loBegeHre SHTPONUU B OTKPHITHIX CUCTEMAX.

JlOnOJTHUTEIBLHOCTD, COOTBETCTBHE, NPOrH03. O0HOCTL (yHAAaMEHTAJIBHBIX BHIBO/I0OB

puszukn

[IpyHIMN JOMOJHUTENBHOCTH M €ro BceoOu[HocTh. lcmonb3oBanue Mojeneil sBICHUNH u
00BEKTOB B MpoOIlecce MO3HAHUSI KaK CIEACTBHE MPHUHIMIIA JOMONHUTEIbHOCTH. OOpaTHbIe 3a7auu,
CyOBeKTUBHBIA (akTop mpu uX pemieHHMH. OrpaHUYEHHOCTh MPUHIIMIIA JOKA3aTeIbHOCTH B HAyKe.
[IpuHuMI cooTBeTCTBUS, HaONIOJaeMble M HEHaONIOJaeMble BEIWYUHBI B (Qu3uke. TpeOoBaHus K
¢dopmupoBaHuio GU3MUECKUX Teopuid. PacmupeHHOoe TOHUMaHHWE TPHUHLIMINA JETePMHUHU3MA.
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CnyuaiiHoe ¥ 3aKOHOMEpPHOE B MIPUPOJE U MpeAesbl IPUMEHUMOCTH HayyHOro IporHosa. HaydHbril
MIPOTHO3 B Hayke 00 oOmiecTBe. du3nka u kudepHeTrka. Creasnme CUCTEMBI U YITPaBJICHHE.

4.2. Conep:xxaHue JeKIUii

Ne CogneprkaHue JeKIui Kox-s0
/1 ACp 1 9acoB

1. | OBomdronus 1 COBpeMEHHBIE MOJIENTH (PU3NUECKOi KapTuHbI Mupa. CoBpeMeHHast 2
¢u3uKa Kak KyJbTypa HaOJIIOJICHUH, MOJETUPOBAHMS, HKCIEPUMEHTAIBHOTO
MCCJIEJOBAHMSI U KOJIMYECTBEHHOT'O ITPOrHO3UPOBAHUS SIBJIECHUM puposl. Poib
Gu3uKn B Pa3BUTUM TEXHUKM M arpolpOMBIIUICHHOIO IPOU3BOJICTBA.
Kunematnka MarepuasibHOM TOYkH. KoOOpAMHATHBIA METOA  ONMCAHUS
IBrKeHUN. KnHemaTnueckoe ypaBHEHHE IBUKEHUS U ONPEACIIIEMBIE TI0 HEMY
KMHEMaTUYECKUE XapAKTEPUCTHKH.

2. | BekTopHblil criocob onMcaHus IBHXKEHUN. BekTopbl nepemelieHus, CKOpoCTH, 2
YCKOPCHUH. VYTraoBBIC XapPaKTCPUCTUKU ABUIKCHUA 11O OKPYKHOCTHU. D1eMEHTHI
PENATUBUCTCKOMN MEXaHUKH. [Toctynatel CreUanbHOM TEOPHUH
otHocuTenbHOCTH. IIpeoOpa3zoBanust Jlopenua. CroxeHHEe CKOPOCTEM.
OTHOCHTEIBHOCTD AJIMHBI OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHamuKka MaTepUaNbHOM TOYKM M IOCTYNATEIBHOTO IBMXKEHUS TBEPAOTO 2
tena. llpmHnun  orHocuTenbHOcTH. 3akoHbl  HproToHa. Bunpel  cui.
WuepunanbHble M HEMHEpLMAJIbHBIE CUCTEMbl OTcuéra. Cuiibl MHEPLUH IPU
pPa3IMYHBIX BUJAX IBUKCHUS

4, | JlnHaMuKa BpAIIaTEeIbHOTO IBIKCHHUS. MOMEHT CHJIbl. MOMEHT WHEpIUH. 2
3aKOHBI COXPAHEHHS UMITYJIbCa U MOMEHTA UMITYJIbCA.

5. | Pabora, MomHocTh M sHeprus. Mexanuyeckas paboTa M MOILIHOCTb MpU 2
NOCTYNaTeNbHOM M BpallaTeIbHOM JBWXKEHMAX. KuHeTHueckas sHeprus u
TeopeMa 0 KHHETHYECKOW JHEPIUH.

6. | KoHcepBaTuBHBIE CHIIBI M TIOTEHIMAIbHAs SHEprus. [IpruMepsl MOTEHIMATBHBIX 2
noJiei. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE.
7. | Mexannueckne koneOaHus. KuHemaTMka TapMOHUYECKHX  KOJIeOAHUH. 2

CrnosxeHue kKosiebaHuil. AKyCTHYECKHE PE30HATOPBI.
JunamMuka rapMoHUYeCKUX kosieOanuid. JluddepeHnuansHoe ypaBHEHUE

KosicOanuii. MasTHUKH.

8. | 3aryxarmomue ¥ BBIHYXKICHHBbIE KoneOaHus. MexaHWYecKUuil pe3oHaHC. 2
Mexannueckue BoJHBI. BomHoBoe ypaBHenue. Bunbl BosnH. UHTEpdepennus,
mudpakius 1 aucnepcus BoiH. BonHbl 1 uHopmanms.

9. | OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KWHETHUECKOW TeopHud. M neanbHblii ras3. 2
OcHoBHoe ypaBHeHue MKT u ypaBHeHne COCTOSIHUS MI€aIbHOIO rasa.
ArperaTHble cocTOsiHMS U (Da3oBble mepexojbl. PeanbHble raspl. CxxukeHue

ra3oB. OcoOeHHOCTH KUIKOTO cocTosiHus. CTpoeHue KpucTauioB. JleekTs
KPUCTAJIIMYECKOro cTpoeHus. [I[pouyHOCTh 1 TIIaCTUYHOCTD.

10. | SBnenus mepenoca. [ud¢ysus, TEIonpoBOJHOCTh M BHYTPEHHEE TPEHHE. 2
MonexysipHO-KHHETHYECKasi TEOPHS SIBICHHUH MepeHoca.
11. | OcHOBBI TepMOAMHAMUKH. BHYyTpeHHssT oSHepruss M TepBOe Hadajlo 2

11



/o

ConeprxkaHue JEKIHi

Koi-Bo
JacoB

TEPMOIAUHAMUKN. PaboTa 1 TennoéMKOCTh ra3a IIPpHU pas3JIMYHBIX IIPpOHECCax.

12.

Bropoii 3akoH TepMOAMHAMHUKH. TeEIJIOBBIE JBUTAaTENM M XOJIOJUJIbHBIC
MamuHbl. KIIJ[ TerymoBbIX ABUraTeaed W CTATUCTUYECKUH CMBICI BTOPOTO
3aKoHa TepMmoauHaMuku. [lonstue suTponuu. IloHsTHEe O TepMoaAMHAMHKE
HEOOPATUMBIX MPOIECCOB M OTKPHITHIX CHCTEM.

13.

DIeKTpuyecKkui 3apsia. BzaumonaeiictBue 3apsgoB. DIEKTPOCTATUUECKOE TOJIE.
Bekrop Hanpsbx€HHOCTH. Pacyér snekrpocratudeckux mnosed. llorenuman
JMeKTpocTaTuYecKoro moss. Pabora 1o mepeMemeHuro  3apsjioB B
aneKTpocTarnyeckoM  mnose. IloreHnman u  rpagueHT — [OTEHLHMAajia.
OKBUIOTEHIUAJIbHBIE TOBEPXHOCTH.

14.

BemectBo B anektpuueckom mosie. [lonsipHble W HEMOJSPHBIE MOJICKYJIBI.
[Tonspuzanuss OUANEKTPUKOB. BekTtop cMenieHus. YCIOBUS Ha TpaHHIIE
pazzena qByX AMAIEKTPUKOB. CErHETO3IEKTPUKU

15.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM I0JE. DIEKTPOEMKOCTh MPOBOJHUKOB.
Konpencaropsl.

16.

[locTostHHBIN 3neKTpuYecKUd TOK. 3akoH OMa. DJIeKTpOoABMXKYILas CHJIA.
[TpaBmiia Kupxroda u pacu€rsl snexkTpudeckux Ieneil. Kimaccuueckas teopust
31eKTponpoBogHOCTH. BbiBoJ 3akoHa Oma. [Ipupona cBepXnpoBOIUMOCTH.

17.

Hocurenu TOka B pasinMuYHBIX IPOBOJHMKAX. OJJIEMEHTHl  TEOPHH
anekTponpoBoaHocTH. lomynpoBognuku. IlomynpoBogHUKOBBIE TPUOOPHI.
OneMeHThl (U3NYeCKOil 3eKTpoHuKU. KoHTakTHBIE sSBIEHHS B MeTaulax U
[IOIYIIPOBOIHUKAX. Ycenexu COBPEMEHHOU IIOJIYIIPOBOJHUKOBOM
KOMITbIOTEPHOM TeXHUKH. BUOTOKM 1 GMoMHpOpMaTHKa.

18.

MarautHoe Tmosie. B3auMonencTBUE  NEKTPUYECKUX TOKOB. Pacuérsl
MarHuTHbIX noneu. 3akoH buo-Casapa-Jlamnaca. JlelicTBue MarHUTHOTO IMOJIS
Ha 3JIEKTPUYECKUM TOK U JIBHXKYIIMECS 3apsbKeHHbIEe yacTulbl. Cuiia Amnepa u
cuna Jlopenma. Dddexkr Xosmma. DIeKTpoABUTATENU. DIEKTPOMArHUTHBIC
cenapaTopsl B arpOMHXEHEPUH.

19.

MarauTHoe mTOJIE B BEHIECTBE. BEKTOp HaMarHWYEHHOCTH. YCIIOBUS Ha
rpaHulle pa3jena IBYyX MarHeTUKOB. MarHuTHble CBOMCTBA BellecTsa. [(ua-,
napa- 1 peppoMarHeTuku. JJomensl. @eppuThl.

20.

DneKTpoMarHuTHas MHAyKuus. 3akoH Papaned u npaswio Jlenna. Mexanusm
Bo3HuKHOBeHUust DJIC wunayknuu. [enepatopsl rapmonmueckoir JJIC u
TparcGopmaTtopsl. THIYKTHBHOCTH MPOBOJTHUKOB. DHEPTUsI MATHUTHOTO MOJISL.

21.

[lepemenHsbIil anexkTpudeckuil Tok. Llenu nepemenHoro toka. 3akoH Oma i
nerne mnepeMeHHoro Toka. IlodHOe CompoTHBIEHHE NEPEMEHHOMY TOKY.
BekTopHas nuarpamma. Pe30oHaHC B LIETSIX TEPEMEHHOTO TOKA.

22.

OnexTpomarauTHoe nose. O6o6menne 3akoHa @apanes. 3aKOH MOJHOTO TOKA.
Tox cMmemeHns. DNeKTpOMarHuTHeIE BOJIHBL. Y paBHeHHsI MakcBemta. Cucrtema
ypaBHeHMII MakcBemna B auddepeHIuanbHOl M MHTErpajlbHON  (hopMmax.
Bektop YwmoBa-lIlolintunra. JlaBinenue cera. ['apMOHHUYECKUU OCHMILIATOP.
CBo0Oo/HbIE 3JEKTPOMAarHUTHBIE KojeOaHMs. 3aTyXalollhue W BBIHYXJEHHbIC
KosiebaHus. Pe3onaHc.

23.

FCHCpaI_II/ISI, nepecaadya U HpI/IéM 9JICKTPOMArHMuTHBIX  BOJIH. OTKpLITBIfI
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/o

ConeprxkaHue JEKIHi

Koi-Bo
JacoB

KoneOaTenbHbIl  KOHTYp. [lpuHumn  paboTel  paauomnepenaTiMka U
paauonpuéMHuKa. Moayisinus U JACTEKTUPOBAHUE SJICKTPOMATHUTHBIX BOJIH.
Pannonokanus u teneBunenue. lllkana 3meKTpoMarHUTHBIX BOJH. Pasnuunbie
JMaTIa30Hbl YaCTOT JICKTPOMArHUTHBIX BOJIH, UX XapaKTepPHbIE OCOOSHHOCTH H
TEXHUYECKHE CpeacTBa MX  noiaydeHus. Vcnosb3oBaHue — BUIOUMBIX
yIbTPapUONETOBBIX WM JPYTHX  M3JIYyYCHHH B  PACTCHHEBOJICTBE W
JKUBOTHOBOJICTBE.

24,

ONEeMEHTBl TIeOMETPUYECKOH ONTUKU. OCHOBBI T€OMETPUYECKOW OINTUKH.
®opmynsl Openens. [lpuHnunm oO6paTUMOCTH CBETOBBIX Jiydeil. [IpuGopbl
reOMETPUYECKON onTUKH. PoTOMETpHS.

25.

OnemeHTHl BOHOBOW onTHkH. Ilpuarmmn [roiirenca. Murepdepenuns cpera.
KorepeHTHOCTh M ONTUYECKUN XOJ1 JIydel. Y CIOBUS MAaKCUMyMa U MUHUMYMa.
Hutepdpepomerpel. Dnementsl ronorpaduu. Judpakums ceera. [IpuHnmn
['toiirenca-®penens. udpakuronnas pemérka. Cnexkrporpadus. Judpakius
PEHTIE€HOBCKHX JIy4eH.

26.

B3aumopeiictBue wusnydeHuss ¢ BemectBoM. llomspusanus cBera 1mpu
OTpaXeHMM U ImpesnomyieHuu. JIBoliHoe syuenpenomiieHue. OnTuuecku
akTuBHble BemlecTBa. Caxapumerpel. MckyccTBeHHass aHu30Tponus M €€
ucrosnb3oBanre. HopmanbHas u aHOMasbpHas JUCIIEPCHS.

27.

TemoBoe u3nyuenue. AGcomtoTHO uépHoe Teno. 3akonbl Kupxroda, Ctedana-
bonbumana u Buna. ®opmyna [Inanka. Ontuueckas mupoMeTpusl.

28.

®otordpdext. BHenHmiA, BHYTpeHHUI 1 BEHTHIBHBIN (oTod(ddekT. YpaBHEHNE
OUHIITEHHA. [Ipumenenue (hOTORIEMEHTOB. O¢dpdexr  Kommrona.
JlroMuHecnieHTHOE Wu3NMydeHHe. buomoMuHeceHusI. DoTOOHMOIOTHYEeCKIe
nporeccel. @otocuHTe3. TepMonuHamMMKa M MeXaHU3M  (DOTOCHHTE3a.
buosHepreruka.

29.

ONEeMEHTBl KBAHTOBOM MeXaHUKU. KopIyCcKyIspHO-BOJIHOBOM  Tyallu3M.
Hudpakmust smextpoHoB. COOTHOIICHUS] HEONPEACTIEHHOCTEH. Y paBHEHHUE
[Ipenunrepa. AToM BomOpoAa. DHEpreTHUEcKHe ypoBHU aroma. lloreHuman
BO30ykaeHuss U uoHuzauuu. Ilocrynatel bopa. M3nydenune u mornomieHue
sHepruu. Bogopoaonoo0HbIe HOHBI.

30.

CTpyKTypa CIOKHBIX aTOMOB. DHEPreTHYECKHE YPOBHH B CJIOXKHBIX aTOMaXx.
[Tpuauun Ilaynmu. OnTudeckwe CHEKTPbl M CIEKTPbl  PEHTI€HOBCKOIO
n3nydenus. [leppuonuyeckas cucrema anemenTos J[.M1.Meneneesa.

31.

®uszrka  MOJIEKYJl.  ODHEpreTuyeckue YpoBHM  Mosiekyld.  OOmeHHoe
B3auMoJieiictBue. MonekyisipHble crekTpbl. [IpuHIunm pabGoThl KBaHTOBBIX
reHepaTopOB. DJIEKTPOHHBIN apaMarHUTHBINA pe3oHaHc. [lomuMmepsl u xKuIKue
Kpuctayibl. OCHOBHBIE BHIbBl  KOJUIEKTMBHU3ALlMM  MOJEKYJ.  SIBieHue
paZvoaKTUBHOCTH. BUIbl paauoakTHUBHOTO pacraja. 3akoH PaJlOaKTUBHOTO
pacriaga.  CrabuiapHblE W PagUOAaKTUBHBIE  M30TOMNBL.  [IpuHIMIBI
paZMoaKTUBALIMOHHOTO aHanu3a. SlaepHble peakiuu. MexaHu3M sIepHBIX
peakuuii. Llenmnas peakuust genenus sgep «MeueHble» aTOMbl B OHMOJIOTHH.
IIyTn ucnonp30BaHus AAEPHON SHEPTHH.
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Ne ConeprkaHue JeKIui Kou-so
/o 4acoB
32. | Onementapubple  yactunbl.  Kiaccudukammst — 2JIeMEHTapHBIX — YacTHII. 2
B3anmMomnpeBpaniaeMocTb 3JIeMEHTAPHBIX YacTHIL. MeTo/bl YCKOPEHHUST YaCTHIL.
AHTuyacTunibl U aHTuBemecTBO. CoBpemMeHHass (U3uMKa M arpoOMH)KEHEpusl.
BemectBo u mome. OOBEKTHI W MPOIECCHL. DBOIIOIMMOHHBIE IPOLIECCHI
npeobpazoBaHus MaTEepUH. BemectBennsie, SHEPreTHYecKUe,
QJIGKTPOMArHUTHBIE © WH(OPMAIIMOHHBIC TMPeoOpa3oBaHust OUOOOBEKTOB.
PazButne  arpodmsuku, OuoMexaHUKH, OWODU3UKHA, OHMOIHEPIETHKH,
O6ronH(pOpPMaTHKN, OMOTEXHOJIOTUH U arpOMH)KEHEPUH.
Hroro 64
4.3. ConepxaHue J1a00paTOPHBIX 3aHITHIA
No . Kon-Bo
wn HaumenoBanue 1a00paTOpHBIX 3aHATUN 4acon
1. | M3ydyeHue MeXaHUYECKOTO IBIKEHUS Ha MaluHe ATByJa 4
W3ydyeHnue 3akoHa COXpaHEHHs UMITYJIbCA TIPU YIIPYTOM U HEYNIPYTOM yaape 2
OmnpeneneHne CKOPOCTH TOJIETA YU C TOMOIIBI0 KPYTHIIBHOTO MasiTHUKA 4
2. | Onpenenenne MoMeHTa nHepImu MasTHuKa O0epOeka 2
3 W3yuenne konebaHnii MaTeMaTHYECKOTO MAsITHUKA U ONIPEeNICHIE YCKOPEHHUS 9
" | cBOOOQHOTO ITaJEHUA
Onpenenenne KodhHUITUEHTA )KECTKOCTH MPYKUHBI 4
4. | U3ydyenue 3aTyxammux KoiebaHui Mpy BHYTPEHHEM TPEHUU 2
OnpeneneHre MOMEHTa HHEPIMH Tela METOJIOM KPYTHIIbHBIX KoJeOaHui 4
5. | Onpenenenue BI3KOCTH XUAKOCTH 1o Meroay CTokca 2
6. | OnpeneneHue BI3KOCTH U JTMHBI CBOOOIHOTO Mpobera MOJIEKyJ BO31yXa 2
7 Onpenenenne k03P GUIIMEHTa TOBEPXHOCTHOTO HATSHKEHUSI METOJIOM OTPhIBA 4
Karium
6. | MccaemoBaHne 3JE€KTPOCTATHIECKOTO OIS 2
7. | 3mepenne EMKOCTH KOHJIEHCATOpA 4
8. | l3mepenue conpoTUBICHUS TIPOBOJHIUKOB METOJOM MOCTa YUTCTOHA 2
9. | M3yyeHne nienu NOCTOSTHHOTO TOKA 4
10. | V3mepeHune ropu30HTAIbHOM COCTABISIOIEH MArHUTHOTO MOJIsl 3eMIIU 2
11. | Y3yueHue nenu nepeMeHHOro Toka 1 ONpe/esieHne NHAYKTUBHOCTH KaTyIIKU 4
12 W3yuenne qudpakiny cBeTa U ONPEIEICHNE UTMHBI CBETOBOM BOJHEI IIPH 5
MOMOITH TU(PAKIIMOHHON PeréTKI
13. | Iony4yeHue u aHAIH3 TOJISPU30BAHHOTO CBETA 2
14. | Vzydenue onTHYECKMX MUPOMETPOB 4
15. | Usyuenue 3akoHOB BHenTHEro0 (porodddexra 2
16. | AHayu3 cekTpa U3JIyueHUs ra30pa3psiAHON JaMITbl 4

Hroro

(@]
SN
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4.4. CopepkaHne NPAKTHYECKUX 3aHATHH

No . Kon-Bo
HaumeHoBaHue MpakTUYECKUX 3aHATUN

o/t 4acoB

1. Kunemartuka 2

2. Junamuka 4

3. 3aKOHBI COXPAHCHUS 2

4. Mexannueckre KoueOaHus ¥ BOJTHBI 4

o. DJeMEeHTHl MOJIEKYJISIPHON M CTATHCTUYECKOH (pr3uKu 4

6. DJIeMEHTHI TEPMOIUHAMUKHI 2

7. DJIEKTPOCTATHKA 4

8. [TocTosSHHBIN TOK, 3JIEKTPUYECKHE ENU U MaTePHAIbL. 4

9. [TocTossHHOE MarHUTHOE TIOJIE 2

10. | DnekTpoMarHuTHBIC KOJICOAHMS M BOJIHBI. 4
Hroro 32

4.5. Buabl u coiepkaHue CaMOCTOSITEILHONH PadoThl 00yUaI0IMXCsl
4.5.1. Buasl caMOCTOSITENBHON pabOThl 00yYarOINXCs
Bunel camoctosTenbHONH paboThl 00yYarOIMXCs KOIMIeCTBO 9aCOB
[ToaroroBka K NPaKTUYECKUM 3aHATUAM 44
[ToaroroBka k 1a6OPATOPHBIM 3aHATUSAM U K 3alIUTE 41
abopaTOPHBIX paboT
CaMocTosTenbHOE N3yUEHUE OTIEIbHBIX TEM U BOIIPOCOB 52
[ToaroroBka k 3auery 9
Hroro 146
4.5.2. CogepxaHue caMOCTOSTEIbHON PabOTHl O0yYArOIIHXCS
Ne Kon-Bo
HaumeHoBaHue TeM 1 BOIIPOCOB

n/m qacoB

1. Kunemaruka. 3amaum OauIMCTUKHM, HaBEAEHUS Ha IIellb, ONTHUMH3AINH 5
JIBUKCHHS, UX IIPUMEHEHHNE B arPOUHKCHEPHUH.

2. Hunamuka. PeaktuBHOe nBmwkeHue. J[BrmkeHue HeOecHbIX Ten. [lon€Ter B 6
KOCMOC. Y CTOMYMBOCTb JBHKEHHUS. [ MPOCKOIIBL.

3. 3akoHbl coxpaHeHHs. [lepemada MOUTHOCTM B MEXaHMUYECKHX CHCTEMax.
[TpoGnema GezomopHoro ABMkeHHs. [Ipobiema BEUHOTo JABUTATENS MEPBOTO 6
poja.

4. Mexanuueckue KosebaHus M BOJHBL. Pacuér KOHKPETHBIX COCTOSHMHA H 6
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Ne Kon-Bo
HanmenoBanue TeM U BOMpOCOB qacon

OIMpCACIICHUC COOCTBEHHBIX YaCTOT K0JIeOATEIbHBIX CUCTEM

5. DJIEMEHTBl MOJICKYJSIPHOW | cTaTUCTHYeCKOM (usuku. OcobeHHocTH
JKUJKOTO cocTosiHus. [ToBepXHOCTHOE HATSKEHUE, CMAuMBaHUE, KAWILUISPHL. 10
[TouBeHHas Biara u MoJauB PaCTEHUM.

6. OneMeHTbl TepMOAMHAMMKHU. TerioBas SHEpreTuka U €€ 3KOJOTMYeCKUil

10
ACIICKT. TGHHOI/ISOHHHI/IH, METOJbI 9dKOHOMMMU TEIlJIA.

7. OnektpoctaTtuka.  CTaTHYEeCKOE€  AJEKTPUYECTBO.  DJCKTPU3ALMS  Tell 14
JIBrbKeHHME 3apsOKCHHBIX YaCTHUI[ B SJCKTPUYECKHUX MOJSAX. AHAIOTUU MEXITY
SJICKTPOCTATUYCCKUM U I'PaBUTAIUOHHBIM ITOJISAMU.

8. ITocTOSIHHBIN TOK, JIEKTPUUYECKUE LIENU U MaTepuaibl. DJIEKTPUUECKUI TOK B 8
KHUJIKOCTSIX M razax. KopoHHbIH pa3psia. DneKTpoduibTpsl.

9. IloctossaHOe Mar"HuTHOEe T10J1e. [locTOsIHHBIE MarHuTbl. MarHuTHOE II0JIE 8
3emiu. JIBuKEHHME 3apsHKEHHBIX YACTHI] B MAarHUTHBIX MOJsAX. Macc-
CIIEKTPOMETPHS.

10. | DnexTpomarHuTHble KonebaHusi M BONHBL. M3o00perenue panuo. llepemaua 14
curHaJIOB. PamnocBs3b 1 paguonokanus. MUKpOBOJIHOBAS TEXHUKA.

11. | I'eomerpuueckasi u BoJdHOBas ontuka. OnTudeckue n3o0paxkeHus. MexaHusm 8
3penust, edexTsl 3peHus. OnTHUECKue SBICHHS B aTMOCcdepe.

12. KBantoBas onrtuka. JlromuHecueHuus. BwiHyXIeHHOE U3Ny4YeHUue U 8
ONTHYECKHNE KBAaHTOBbIC TeHepaTophl. @oronbl. OmbiT bérte, addekr
Kommrona.

13. | DnemeHTHl KBaHTOBOH MeXaHWKH M aroMHOHM ¢(msukm. IlocTtanoBka 3amay o 12
JBIDKEHUM MUKpodacTull. Ormneparopsl (u3nueckux BeauuunH. KBaHTOBbIE
COCTOSIHUSL.

14. | AToMHOe sA1pO M 3JIE€MEHTapHble 4YacTHlbl. MoOHM3MpyOLUe H3IydyeHHUs U 16
OlICHKa MX [JEHCTBUS Ha MaTepuajibl M JKUBbIE OpraHU3Mbl. MeTo/bl
U3MEpPEHUS] HHTEHCUBHOCTU WOHU3MPYIOIIMX U3IydyeHUu. EcTecTBEeHHBIH
paarallMOHHBIN (OH.

15. | CoBpemeHnHas ¢u3nueckas KapTuHa Mupa. Poib GU3MKK B pa3BUTHN TEXHUKH 14
U arponpOMBIIIIJIEHHOT0 IPOU3BO/ICTBA.

Hroro 146

5. Y4yeOHO-MeTOAMYecKoe o0ecneyeHrne CaMOCTOSATeIbHOM paGoThl 00y4aroLuXcst
10 JMCUHUIIHHE

VYyebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnmoreke dI'BOY BO HOxHo-
VYpansckuii 'AY:

1. OcHOBBI BUOpPAIIMOHHOW MEXaHUKH [DJIEKTPOHHBIM pecypc] : yueOd. mocobue s
CaMOCTOSITENIbHOH paboThl CTYJEHTOB OYHOM M 3a04HOM (hopM 0OyueHHs! HaNpaBJIECHUs MOATOTOBKU
23.03.03 DkcruryaTaiys TPaHCIIOPTHO-TEXHOJIOTHYECKUX MAmuH U KOMIUTeKcoB / KOxkHO-Y panbckuii
I'AY, Unctutyr Arpounxenepuu ; coctT.. E. M. bacapeiruna [u ap.] .— Yensbunck: FOxHo-
VYpansckuii Ay, 2016 — 58 C. — Hoctyn u3 JTIOKAJIBHOM CeTH
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. Monexynsipaas ¢u3uka [DIEKTpOHHBIA pecypc] : meron. ykaszaHus / coct.. E. M.
bacapeiruna [u np.] ; KOxHo-Ypansckuii 'AY, Uncturyr arponnkenepun .— Yensaounck: FOxHo-
Ypansckuii Ay, 2017 — 20 c.— Hoctyn u3 JIOKJIbHOM ceTu
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http://nb.sursau.ru:8080/localdocs/fisika/11.pdf

http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hoctyn u3 CeTH HNurepner
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.
3. MonekynsapHas (puU3MKa ¥ TEpPMOJUHAMUKA [DIEKTPOHHBIM pecypc] : yued. mocobue ist

CaMOCTOSITENTLHOW pabOThI CTYIEHTOB OYHOW U 3a04HON (opMbI 0O0ydeHus [Hampamnenuii 35.03.06
Arpounxenepus, 13.03.02 Dnexrtposnepreruka U 3nekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pactuTenbHOro  chipbsi, 23.03.03 DOkcrulyatanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, creruanbHocTi 23.05.01 HaszemHble TpaHCTOPTHO-TEXHOJIOTHYECKHUE CpeacTBa] /
HOxnO-Ypanbckuii 'AY, UacTuTyT arpounkenepuu ; coct. E. M. bacapeiruna. - Yensiounck: FOxHo-
VYpaneckuii 'AY, 2019. - 47 c. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexxum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

4. ®u3nyeckre OCHOBBI KJIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yuel. mocobue st

CaMOCTOSITENILHOW pabOThl CTYJCHTOB OYHOW WM 3a049HOU (hopmbl oOyueHus: [HampasieHwuit 35.03.06
Arpounxenepus, 13.03.02 Dnexktposnepreruka U 3nekrporexHuka, 19.03.02 [IpoaykTsl nuTtaHus u3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHUE CpeacTBa] /
HOxno-Ypanbckuiit AY, Unctutyt arpontkenepui ; coct. E. M. bacapeiruna. - Yenabunck: KOxHo-
VYpansckuii ['AY, 2019. - 99 c. : un, tabn. - bubmuorp.: c. 99 (5 Ha3p.). Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

5. Dnektpocratuka. I[locTosHHBIN TOK [DneKTpoHHBIH pecypc]: yueb. mocobue Ans

CaMOCTOSITENTLHOW Pa0OTHI CTYACHTOB OYHOH M 3a04. popmbl oOyuenust / FOxno-Ypansckuit IAY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Yenabunck: IOxuo-Ypansckuit I'AY, 2018 -
95 ¢. - loctyn u3 nokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

6. DJeKTpOMarHUTHbIE SBIIEHUS W KBaHTOBBIE 3(PQPeKThl [DIEKTPOHHBIA pecypc]: yueo.
nocobue Uil CaMOCTOSTENbHON pPabOThI CTYAEHTOB OYHOW M 3a04. ¢opmbl oOyuenust / HOxHo-
VYpansckuii ['AY, Uuctutyr arpounkenepun; coct. E. M. bacapeiruna - YenaOunuck: IOxHo-

VYpanbckuit Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

6. @DoH/ O1LIEHOYHDBIX CpeaCTB 1Jisl MIPOBECACHUSA
l'[pOME)KyTO‘lHOﬁ aTTeCTAalluu oﬁyqamumxcn o AUCHUIIJINHE

Jlise ycTaHOBIIEHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOyuarommxcsi TpedoBanusiMm OI'OC
BO pazpaboTtan (OHJ OLIEHOYHBIX CPEICTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH M MPOBEACHUS
INPOMEKXYTOUHOW aTTecTaluy OOydyaromMxcs Mo JucuMIiUiMHe. @OHJ OLEHOYHBIX CpENICTB
npezacrasieH B lIpuioxenun

7. OCHOBHASI M 1ONOJTHUTEJIbHASI y4eOHasi IMTepaTypa, Heo0X0AMMAs 1JIs1 OCBOCHHS
AUCHMITUHBI

OcHoBHasi W JomONHUTENbHAs y4yeOHas nuTeparypa umeercs B Hayunoit Oubnmoreke u
3NEKTPOHHOU MH(OopMaImoHHO-00pazoBatenbHOM cpeae DT'BOY BO 0xHo-Ypansckuii [AY.

OcHoBHas1 JiuTEpaTypa

1.1. TI'pabosckuii P.U. Kypc dusuku [DnexrpoHuslii pecypce]: vued. mocooue / P.M. 'paboBCKUH -
MockBa: Jlapp, 2012 - 608 c¢. - Jloctyn K ODojJHOMY TekcTy ¢ caWta OBC Jlanb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3178.

1.2. Vsamo M. B. COOpHHMK 3aJay IO KYpCY OCHOBBLI (DU3MKH M OHOMU3UKH [DIEeKTPOHHBIN
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1.3.

1.4.

1.5.

1.6.

1.7.

1.8.

1.9.

1.10.

pecypc]: / Usanos WM. B. - Mocksa: Jlanp, 2012 - JlocTyil K moaHoMy TekcTy ¢ caiita DB5C
Jlans: http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3802.

Jlusenues H.M. Kypc dusuku [Daexrporuslii pecypc]: yueouuk / H.M. Jlusennes - Mocksa:
Jlanp, 2012 - 672 c¢. - Jloctyn K IOJHOMY TekcTy ¢ caWta DOBC Jlaub:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=2780.

Casenpes 1. B. COOpHHUK BOOPOCOB U 3aja4 110 o01el dusuke [DiaekTpoHHBI pecype]: yueO.
nocobue / 1. B. CasenbeB - Mocksa: Jlaus", 2016 - 288 c¢. - JIocTyII K HOJTHOMY TEKCTY C calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll id=71766.

JonosHUTeILHAS JUTEpPaTypa

HMBanos M. B. OcHoBbl dusukn u Oumodusuku [DaexkrpoHHBIM pecypc]: / MBanos U. B. -
Mocksa: Jlamp, 2012 - Jloctyn K OOJHOMY Tekcry ¢ caiita  DOBC  Jladsb:
http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3801.

Uponos M. E. 3amayu 1o obmen dusuke [Dnexrpounsiii pecypel: / U. E. UponosB - MockBa:
Jlamp", 2016 - 416 c¢. - Jloctyn K mogHoMy Tekcry ¢ canrta DOBC  Jladb:
http://e.lanbook.com/books/element.php?pll id=71750.

Kagamnukos H. I1. ITpakTUKyM O pelIEHUIO 3a7a4 o o0ieMy Kypey dusukn. Konebanus u
BouHbl. Onrtuka [Dnexrponnsiii pecypc]: / Kamamunkos H.II., Koxxesuukos H.M., KoTwipiio
T.B., Coupun I'.I'. - Mocksa: Jlaas", 2013 - Jloctyn k mojgHoMy Tekcty ¢ cairta ObC JlaHb:
http://e.lanbook.com/books/element.php?pll id=38839.

Kamamnukos H. Il. TIpakTHKyM 1O pEMIEHHIO 3aja4 1o oo0uieMy Kypcy (usuku. OCHOBBI
KBaHTOBOW (usuku. CrpoeHHe BellecTBa. ATOMHAas M saepHas dusuka [DIeKTpOHHBIN
pecypel: / Kamammaukos H.II., KoxkeBuukoB H.M.. Korempio T.B., Croupun I'.I'. - Mocksa:
Jlanp", 2014 - Jocryn K IIOJIHOMY _ TEKCTY c caita 9bC JlaHp:
http://e.lanbook.com/books/element.php?pll id=49468.

Kanamunkos H.I1. ®usuka. MaTepHET - TeCTUpOBaHMEe 0a30BbIX 3HAHUM [ DIIEKTPOHHBII
pecypce]: / H.I1. Kanamnnkos, H.M. KoxkeBHrkoB - Mocksa: Jlanb, 2009 - 150 c. - Jloctyn K
IMOJIHOMY TeKcTy ¢ caiita OBbC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=172.

Coopuuk 3agay mo dhusuke [DaexkrponHsli pecypc]: / P. I1. bessepxusa, H. H. 'opoxoBckuid,
P. 1. I'pabosckmii; [lox pen. P. W. I'paboBckoro - Mocksa: Jlaus, 2012 - 128 ¢. - JlocTym K
oJTHOMY TekcTy ¢ cata ObC JlaHb:

http://e.lanbook.com/books/element.php?pll cid=25&pl1 id=3899.

8. Pecypchl nH(GOPMAIMOHHO-TEJIEKOMMYHHKAIIHOHHOM ceTH « AHTEepHET», HEOOXOAUMbIEe
JJIS1 OCBOCHMS IV CHUTLTHHBI

1. EnnHoe oKkHO A0oCTyma K yueOHO-MeToIM4ecKuM pazpadboTkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. Yuusepcurerckas oudmrnoreka ONLINE http://biblioclub.ru

0. MeToanyecKue YKazaHusd 1J1s1 oﬁyqamumxca 10 OCBOCHHIO JUCHHUITJIMHbI

Y4eOHo-MeToanyecKue pa3padboTku umeroTest B Hayunoit  Oubnuotexe " AIEKTPOHHON

uHpopMaMoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii AY:

1. OcHOBBI BHOpPAIIMOHHOW MEXaHUKH [DIEKTPOHHBIM pecypc| : ydebd. mocobwe s

CaMOCTOSITENTLHON pabOThl CTYACHTOB OYHOW U 3a04HOU (opM OOy4dEHHS HAIpaBJICHUS TOJITOTOBKU
23.03.03 DkcruryaTaiys TPaHCIIOPTHO-TEXHOJIOTHUECKUX MAmuH U KOMIUTeKcoB / KOxxHO-Y panbckuii
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I'AY, Hnctutyr Arpounxkenepuu ; coctT.. E. M. bacapeiruna [u gp.] .— Yensbunck: FOxHo-
VYpansckuit Ay, 2016 — 58 C. — Hoctyn u3 JIOKAJIbHOM CeTn
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonexynspHas ¢usnka [ DneKTpoHHBIN pecypc] : MeTo. ykazanus / cocT.: E. M. bacapeirnna

[u ap.] ; FOxuo-Ypansckuit I'AY, UHcTutyT arpoummkenepun .— YemsaOunck: FOxHO-Ypanbckuit
Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hoctyn u3 CeTH HNurepuer

http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

10. UndopmaunoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble P OCyLleCTBJIEHUH 00Pa30BaTEILHOTO
npoiecca no JMCUMUILINHE, BKJIKYAs NepedyeHb NPOrpaMMHOro odecrevyeHus u
HH(OPMALMOHHBIX CIIPABOYHBIX CHCTEM,

B Hayunoii OubinoTexe ¢ TepMHUHAIBHBIX CTAHIIUNA MPEIOCTABIISAETCS JOCTYI K 0a3aM JaHHBIX:
- KoncynpranTllntoc (cripaBouHbIe TPABOBBIE CUCTEMBI);
- Texakcnept (MHGOpMarMoHHO-cripaBovHast cuctema 'OCTog);
- «CenbXxo3TeXHHKa» (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CCTEMA).
IlepeyeHb TMLEH3MOHHOTO POTPAMMHOIO O00ecreYeHu st
- JIlunensnonnoe nporpammuoe odecrneuenue «My TestXProy»
- Windows XP Home Edition OEM Sofware Ne 09-0212 X12-53766
- Microsoft Office Basic 2007 w/Ofc Pro Tri (MLK) OEM Sofware S 55-02293

11. MaTepuajJbHO-TeXHUYecKasi 0a3a, HeoOXoAUMast 1JIs1 OCYIIeCTBIECHUS
00pa30BaTeIbHOIO NMpolecca Mo JUCIUNIHHE

Y4yeOHble ayauTOPpMH JJIsi NPOBEJACHMS 3aHATHH, NPeIyCMOTPEHHBIX MPOrpPaMMOoi,
OCHAIlleHHbIe 000PY/10BAHNEM U TEXHUYECKMMU CPeACTBAMH 00yYeHH s

[Tomemenue st camocTosTenbHOH paborhl 454080, YensOunckas 007., T. YensOMWHCK,
npocnekT Jlennna, 75, rinaBHbIi Kopiryc, aynutopus Ne303.

VYyeOHass ayautopus [JIs TPOBENCHUS 3aHATUM JIEKIUOHHOTO U CEMHHApCKOro THIIA,
KypCOBOT'O IMPOEKTHUPOBAHHUS, TPYNIOBBIX U MHAWBUAYAIBHBIX KOHCYJIbTAIlMH, TEKYIIETO KOHTPOJISA U
npoMexyTouHoil arrecraunn,454080, Yensounckas o6m., r. Yenabunck, yin. Kpachas, 38, ydeOHbIi
kopmyc, ayaguropuu Ne 310o.

Y4eOHble ayAMTOpUM JUIsl TPOBEACHMS 3aHSATHM JIEKIIMOHHOTO M CEMUHApCKOro THUIIOB,
IPYINIOBBIX U UHIUBHUYaJIbHBIX KOHCYJIbTAIIUN, TEKYILEr0 KOHTPOJIL M MPOMEKYTOUHOW aTTecTalluy,
OCHalIeHHasi 000py/Z0BaHUEM M TEXHUYECKUMH CPEJICTBAMU JUIsl BHIIOJHEHUS J1a00paTOpHBIX padoT
454080, Yensbunckas o0in., r. YenaOunck, yn. Kpacnas, 38, yueGHbIit kopryc, ayauropun Ne 2093,
2055.

Ilepeyenb 0CHOBHOTO y4eOHO-1200paTOPHOro 000Py10BaHHUS

Ayn. 303: HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[TEPCOHAJIBHBIN KOMITBIOTEP B KOMIUIEKTE: cucremusiii 610k Pentium E 5400 2.7GHZ,
xecTkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, mbiib — 30 mr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anekrpornpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y JUISI DKPAHA C DJIEKTPOITPUBOJIOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093:

VYcranoBka nmabopatopHas «MasTHUK yHHBEPCAJIBHBIN»; YCTaHOBKa JlabopatopHas «MasTHHK
MakcBemna»; YcraHoBka jabopartopHas «CoyaapeHue mapoBy; Y cTaHOBKa jJabopaTopHas «MariHa
ATByna»; YcTaHOBKa JJIsl ONpeesieHUs] OTHOIICHUs! YAENbHBIX TEIJI0EMKOCTeN BO3/1yXa; Y CcTaHOBKa
nabopatopHas «l ' mpockon»; Harmsinaeie yuebnbie nocodus; KommnekT naboparopuu "I1eKTpUIeCTBO
n marHetusM'"; MoHoxpomaTop YM2; YcraHoBKa JUisl U3y4EHUs 3aKOHOB T'€OMETPUYECKOM OITHKH;
VYcranoBka Uil U3ydeHus Tupakuuy; Y CTaHOBKa Ul M3yueHHs] UHTep(EepeHIIuN cBeTa; Y CTaHOBKa
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IUIL U3YyUYEHHSI TIOJIIPU3AlMK CBETA; Y CTAaHOBKA Ui M3yYeHHs aOCOJIOTHO YEPHOTO Teja; Y CTaHOBKa
111 UCCIIEIOBaHUS XapaKTEPUCTUK BAKYYMHOT'O (DOTOJIEMEHTA.
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IIPH/IOKEHUE

®OH/J OHEHOYHbLIX CPEJICTB

AJIL TEKYLICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU A HpOMe)KYTOqHOﬁ aTTeCTalnu

oOy4aromuxcs

21



[

COJEPXAHUE

KomnereHyu n ux MHIUKATOPHI, (OpMUpYEMBIE B IPOLIECCE OCBOCHUS JUCIUTUIUHBI
[lokazarenn,  Kpurepud M  IOKaja  OLEHUBAHUSA  UHAUKATOPOB  JIOCTHIKEHUS
c(hOPMUPOBAHHOCTH KOMITETEHITUH

TumnoBbie KOHTPOJIbHBIC 3adaHusi ¥ (WJIM) WHBIC MaTepualibl, HEOOXOAUMbIC I OLCHKH
3HAHWW, YMEHMH, HaBBIKOB U (WJIM) ONbITA JAESITEIBbHOCTH, XapaKTEPU3YIOIIMUX dTar(bl)
(hopMUpOBaHMSI KOMIIETEHIUI B MPOIIECCE OCBOCHUS JUCIUILTUHBI

Metoauueckue Marepualibl, ONPENCISIIOIIME IPOLEIYypbl OLEHUBAHUSA 3HAHWN, YMEHHH,
HaBBIKOB M (WIM) ONbITa JACSITENBHOCTH, XapaKTepHU3yIUX CcHOPMUPOBAHHOCTD
KOMIIETCHIIU I

4.1.  OieHOYHBIE CPEACTBA ISl MPOBECHUS TEKYIEro KOHTPOJISI YCIIEBAEMOCTH

4.1.1. Omnpoc Ha MPaKTUYECKOM 3aHIATUU

4.1.2. OueHuBaHue oT4YeTa MO JaOOPATOPHOU padoTe

4.1.3. TectupoBaHue

4.2. Tlponenypbl u OIICHOYHBIC CPEICTBA IS IPOBEIACHUS MPOMEKYTOTHON aTTeCTaIlUN
4.2.1. 3auer
4.2.2. Dk3aMmMeH
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1. KommneTreHUMH H MX HHAMKATOPHI, GopMHUpYyeMBble B IpoLecce 0CBOCHHUS JMCIHIIIHHbI

OIIK-2. CriocobeH mpUMEeHSITh COOTBETCTBYIONIHMNA (PU3HKO-MAaTEeMaTHUECKUH amnmapar, MEeTO b
aHaIM3a ¥ MOJEIUPOBAHUSA, TEOPETUUYECKOTO M SKCIEPUMEHTAIBHOIO HCCIEI0BAaHUs NpPHU PEILICHUU
npoecCHOHANBHBIX 33124

Kon n HanmeHoBanue ®opmupyemsie 3YH
WHIKATOpa
AOCTIDKCHEA 3HAHUS YMEHHUS HABBIKU
KOMITETCHITHH
NJI-50I1K-2 OOyuarommiicss  nowkeH | O0yyaromuncs OOyuaromuiics J0JDKEH
JlemoHCTpUpYeT 3HATH: OCHOBHBIC | IOJDKEH yYMETh: | BIIAJICTh: HaBBIKaMU
MMOHUMAaHHe buznueckue 3aKOHBI, | HCIIOIb30BATh MPUMEHEHUS
(U3MYECKUX SBICHUN | SBIICHUS W TIPOIECCHI, HA | OCHOBHBIC (DM3MUYECKUE | COOTBETCTBYIOIIETO
Y IPUMEHSET 3aKOHbI | KOTOPBIX OCHOBAHBI | 3aKOHBI U MOHATHS AN | (PU3HKO-
MEXaHHKH, TIPUHITAITBI JNEHCTBUS | PEIICHUS MaTEeMaTHYECKOTO
TEPMOJIUHAMUKH, 00BEKTOB npodeccnoHambHbIX amnmapara, METO/IOB
AIEKTPUYECTBA U npoQeCcCHOHAILHON 3amad - (b1.0.12-Y.1) | ananuza u
Mar"eTusma JESITEIIBHOCTH U KOTOpbIE MOJICTTUPOBAHUS,
UCTIOJNTB3YIOTCS VTS TEOPETUIECKOTO "
pelieHus AKCIIEPUMEHTAJILHOTO
npodecCHOHATBHBIX WCCJICIOBAHHUSI npu
3agad - (b1.0.12-3.1) pelieHnun
PO eCCUOHATBHBIX

3ajgad - (b1.0.12-H.1)

Kon n HanmeHnoBanue ®opmupyemsie 3YH
WHIUKATOpa
AOCTIDKCHHA 3HAHUS YMEHUS HaBBIKH
KOMIICTEHIIH
N-60I1K-2 OOyuatomuiics  nomkeH | OOydaronuiics OOyuarommiicss JT0JKEeH
JleMoHCTpHpYeT 3HATH! OCHOBHBIC | TIOJDKEH YMETh: | BIaJETh: HaBBIKAMU
3HaHUe ¢duznueckue 3aKOHBI, | MCIIOJIb30BaTh PUMEHEHUS
AJIEMEHTAPHBIX OCHOB | SIBJICHUS M TPOIECCHI, HA | OCHOBHBIE (PU3UYECKHE | COOTBETCTBYIOIIETO
OITUKH, KBAHTOBOW | KOTOPBIX OCHOBAHBI | 3aKOHBI U MOHATUSA IS | PUUKO-
MEXaHUKH ¥ aTOMHOW | MIPHHIIUTIBI JICCTBUS | peIICHUS MaTeMaTHIeCKOTO
buzuku 00BEKTOB poeCCHOHATBHBIX armrmapara, METO/I0B
po(hecCHOHATTLHOM 3amad - (b1.0.12-Y.1) | ananmuza "
NeSITebHOCTH U KOTOpBIE MO/JICJINPOBAHMUS,
UCTIOJTB3YIOTCS TSt TEOPETUIECKOTO "
peLeHus HKCIEPUMEHTAIBHOTO
poeCCHOHATBLHBIX MCCIIETOBAHHSI npu
3agad - (b1.0.12-3.1) peleHnn
PO eCCHOHATBHBIX

3agad - (b1.0.12-H.1)
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2. Tloka3aTeu, KPUTEPUH U IIKAJIA OLIEHUBAHUS WHIUKATOPOB JIOCTHKEHUS KOMIIeTeH Ui

IToka3zarenu KpI/ITepI/II/I 1 1IKaJla OOCHUBAHUS PE3YJILTATOB O6y‘IeHI/ISI 10 AUCIIUIIJIIMHE
OLICHUBaHUA Henocratounslii JlocTaTouHbIi Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YPOBEHb YPOBEHD
B1.0.12-3.1 OO0yuaromnuiics He OO0yuJatomiuiics ciadbo OOyuaronmiics ¢ OO0yuaromuiics ¢
3HAeT OCHOBHBIE 3HAET OCHOBHBIE HE3HAYHUTEIIbHBIMU TpeOyeMoii CTeNeHbI0
(u3nYecKue 3aKOHBI, (u3HYecKre 3aKOHBI, OLIMOKaMU U MOJTHOTHI ¥ TOYHOCTH
SIBJICHUSI U TIPOLIECCHI, SIBJICHUSI U TIPOLIECCHI, OTIEIbHBIMU 3HAEeT OCHOBHBIC
Ha KOTOPBIX Ha KOTOPBIX OCHOBAHbI npoOeraMy 3HaeT (H3nYeCcKHe 3aKOHBI,
OCHOBAHBI IIPUHIIUIIBI HPUHIHIBL JeHCTBUS OCHOBHBIE (DU3HUYECKHE SIBJICHUS U TIPOLIECCHI,
JelCcTBUS 00BEKTOB 00BEKTOB 3aKOHBbI, SIBJICHUS U Ha KOTOPBIX OCHOBaHbI
npodeccnOHaTBHONI npodeccuoHaTbHOM IIPOLIECCHI, HA KOTOPBIX TIPUHLIUIIBI IEHCTBUS
JeATeIbHOCTH U JesATeIEHOCTH U OCHOBAHBI PUHIIHIIBI OOBEKTOB
KOTOpbIE KOTOPBIE HCIIOIb3YIOTCS JelcTBUS 00BEKTOB npodecCHOHAIBLHON
UCTIOJNIB3YIOTCS IS JUISL peILIeHUsT npodeccrnoHabHOI JIeSITEJIbHOCTU U
peuieHust npodeccroHaNbHBIX JeATEILHOCTH U KOTOPBIE HCTIOJIB3YIOTCS
npodeccroHaNbHBIX 3a71a4 KOTOPBIE UCTIONIB3YIOTCS JUISL peLICHUS
3amaq JUISL peILIeHUs npodeccroHabHBIX
npodeccroHaNbHBIX 3aaq
3amaq
B1.0.12-V.1 OOyuarommiics He OO6y4atomtmiicst cnadbo OOyuarommiicss ymeet OOyJatontuiicss yMeeT
YMeEeT HCII0Ib30BAaTh yYMeeT HUCIIOIb30BATh HCIIOB30BaTh UCIIONB30BaTh
OCHOBHBIC OCHOBHBIE (DM3UMYECKHE | OCHOBHBIC (PM3UUECKUE | OCHOBHBIC (DH3HYCCKHE
(u3nyeckre 3aKOHbl | 3aKOHBI M ITOHSTHS JUIS | 3aKOHBI M IOHATHS JUIA | 3aKOHBI M HOHSTHUS VIS
U TIOHSATHS AJIS peueHus peeHus peeHus
peleHus npodeccroHaNbHBIX npodeccroHaNbHBIX npodeccroHabHBIX
npodeccroHaNbHBIX 3a71a4 3aja4 ¢ 3a1a4
3amaq HE3HAYHMTEIIbHBIMU
3aTpyIHEHUSIMA
B1.0.12-H.1 OOyuarommiics He OO6y4atommmiics cnadbo OObyuarommiics ¢ Obyuarommiics
BJIAJICeT HAaBBIKAMH BJIAJICeT HaBBIKAMH HEOOJIBITUMH cBOOOJIHO BIIaJiceT
MIPUMEHEHHS MPUMEHEHHUS 3aTpyJHEHUSIMHU HaBbIKAMU NPUMEHEHHS
COOTBETCTBYIOILIETO COOTBETCTBYIOILIETO BJIajieeT HaBbIKAMU COOTBETCTBYIOIIETO
¢uznko- (huznko- [IPUMEHEHHUS ¢busmko-
MaTeMaTH4eCcKOro MaTeMaTH4eCcKOTo COOTBETCTBYIOILIETO MaTeMaTH4ecKoro
anmapara, METO/I0B armapara, MEeTo/I0B ¢busuKo- anmnapara, MeTOZOB
aHaM3a u aHanm3a u MaTeMaTH4eCcKOTo aHaIM3a u
MOICITUPOBAHUS, MOZEIUPOBaHUS, anmnapara, METOJJ0B MOJICITUPOBAHUS,
TEOPETUYECKOrO U TEOPETUYECKOTO H aHAIN3a 1 TEOPETUYECKOTO U
IKCIIEPHUMEHTAIBHOTO | IKCIEPHUMEHTAIBHOTO MOZEITUPOBaHUS, 9KCIIEPHUMEHTAIBEHOTO
HCCIICIOBAHMS ITPU HCCIIeIOBAHMS MTPU TEOPETUYECKOTO H UCCIIeIOBAHUS ITPU
penieHnu pelLICHUH IKCIIEPHUMEHTAIBLHOTO penieHnn
npoecCHOHATBHBIX npohecCHOHANBHBIX HCCIICIOBAaHMS MTPU npoheCcCHOHABHBIX
3aj1a4 3aa4 pelieHuu 3a1a4
npodeccrnoHaTbHBIX
3amaq
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3. TunoBble KOHTPOJIbHBIE 3aJaHNUS U (UJIH) HHbIE MAaTEePUAJIbI, HEO0X0IMMBIE JIJIS OLIEHKH
3HAHUI, yMEHU ¥ HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH, XapaKTEePU3YHOIIHX
copMHPOBAHHOCTH KOMIIETEHIIHII B Npo1ecce OCBOCHUS TUCHUILINHBI

TunoBble KOHTPOJBHBIC 33JaHHSI U MAaTEPHAIIbI, HEOOXOAMMBIE [Tl OIICHKU 3HAHWM, YMEHUHN U
HABBIKOB, CO/IepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MIPUBEACHHBIX HUXKE.

1. OcHOBBI BHOpAIIMOHHON MEXaHUKH [DIEKTPOHHBIN pecypc]| yueb. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYACHTOB OYHOW U 3a04HOU (opM OOy4dEeHHS HAIpaBJICHUS MOJITOTOBKU
23.03.03 Dkcmryarainys TPAHCIIOPTHO-TEXHOJIOTUYSCKUX MAIIUH M KOMIUIEKCOB / FOxHO-Y panbckuit
I'AY, Uucturyr Arpouwmkenepun ; coct.. E. M. Bacapeirmna [u ap.] .— Yensbunck: FOxHo-
VYpanbckuit Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN CeTH
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynsapHast Qusnka [DIeKTpoHHBIH pecypc]

MeToN. ykazaHus / cocT.. E. M.

bacapeiruna [u ap.] ; IOxHo-Ypansckuiit 'AY, UacTuTyT arponskenepun .— Yensaounck: FOxHo-
VYpanbckuii Ay, 2017 — 20 c.— Hocrtyn u3 JIOKaJIbHOMN ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hocryn u3 ceTu HNutepner

http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.

4. MeToauveckne MaTepHaJibl, ONpeessilue Npoue1ypbl OeCHNBAHUS 3HAHUI, YMEHHH,
HABBIKOB M (MJIM) ONBITA JeSITeJILHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMIIeTeHIH i

B nanHOM pa3zznene MeTonuMYecKUE MaTepuaibl, ONPEACIAIOIIME MPOLEAYPbl OLCHUBAHUS
3HaHUH, YMEHUH, HaBBIKOB, XapaKTEpU3YIOLMX CHOPMUPOBAHHOCTb KOMIIETECHLUMH IO AUCLMILIMHE
«®Pu3nKay, IPUBEAECHbI NPUMEHUTEIBHO K KaXKIOMY M3 HCIOJb3YEMBIX BHUJOB TEKYILIETO KOHTPOJIS
YCIIEBAaEMOCTH U IPOMEKYTOUYHON aTTeCTalluU 00YJarOIUXCS.

4.1. OueHo4HbIe cpecTBA /s IPOBeAeHUsI TEKYLero KOHTPOJIsl yCIeBaeMOoCTH
4.1.1. YcTHBIN OTBET HA MPAKTHUECKOM 3aHSATHH

OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCTIONB3YeTCS TSl OLIEHKH Ka4ecTBa OCBOCHHS 00yUYarOIIMCs
OCHOBHOM TpodeccruoHambHOl 00pa30BaTebHONM MPOTPaMMBI IO OT/AEIBHBIM BOMPOCAM U TEeMaMm
OUCHUIUTMHBL. TeMmbl W TaHbl 3aHATHNR (CM. MeTOoApa3paboTKH M. 3) 3apaHee CcooOLIalTCs
oOyvarorumcsi. OTBET OIEHUBAETCS OLICHKON «OTJIIMYHO», «XOPOIIO», «yIOBIECTBOPUTEIHHO» WU
«HEYJOBJIETBOPUTEIBHOY.

Ne O11eHOYHBIE CPECTBA Kox n HanmeHoBaHue
TunoBele KOHTpPONBHBIE 3afaHus W (WIM) UHBIE MaTepHalbl, MH/IMKaTOpa
HEOOXOMMBIC ISl OIIEHKU 3HAaHUH, YMEHUH, HABBIKOB H (MJIN) OIBITA KOMIIETEHIHH
NesITeIbHOCTH, XapaKTepU3YIOIUX c(OpPMHPOBAHHOCTh
KOMIIETEHIMH B ITPOIECCE OCBOCHUS TUCITUTUINHBI

1 | duck pammycom 20cMm  Bpamjaercss  COIJIaCHO  YpaBHEHHIO NJ-50I1K-2
0=A+Bt+Ct? rae A=3 pax; B=- 1c}; C = 0,1¢?, ¢ - yron moopora JlemoHcTpHpyeT
panmyca aucka. OnpenenuTs s MOMeHTa BpeMeHH 4,0 ¢ 3HaueHHe MOHUMaHHe

yriiza MCXAYy BCKTOpaMU IIOJHOI'O W HOPMAJIBHOTO yCKOpeHHﬁ, a
TAaKXE 4HUCJIO O60pOTOB, CACIIaHHBIX JUCKOM K JaHHOMY MOMCHTY OT

(bU3HYECKUX SIBICHUH
Y TIPUMEHSIET 3aKOHBI

Haydajla BpallCHU:. I/I306pa3I/ITL BCKTOPbI BCCX KHHCMATHYCCKUX MCXaHHUKHU,
BCJIIMYHH B yKaSaHHBIﬁ MOMCHT BPEMCHHA TEPMOANHAMUKH,
QJICKTpHUYCCTBA U
Mar"He€Tusma
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http://nb.sursau.ru:8080/localdocs/fisika/11.pdf
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf

2 | l'anpBanometp umeet conpotusieHue 200 Om, u npu cuie Toka 100 N-5011K-2.
MKA CTpeika OTKJIOHEHHUs Ha BCIO mKkamy. Kakoi mo0aBOYHBII JleMoHCTpHpYyET
pPE3UCTOp HAM0 MOJAKIIOYUTH, YTOOBI MpHOOpP MOXKHO OBLIO IIOHUMaHHE
MCIOJIb30BaTh KaK BOJIBTMETP ISl MU3MEPEeHHs HanpspkeHus 10 2 B? | husuueckux sBiIcHUIA
Kakoii myHT HaZ0 MOJAKIIOYUTH K 3TOMY T'aJIbBAaHOMETPY, UTOOBI €r0 | U MPUMEHSET 3aKOHBI

MOKHO OBUIO MCIOJB30BaTh KaK MHJUTHAMIIEPMETP I MU3MCHCHHS MEXaHHKH,
cuibl Toka 10 10 MA? TEPMOJAMHAMUKH,
AJIEKTPUYECTBA U

MarHeTusma

3 | EcrecTBeHHBIA CBET ¢ A=656 HM IIaflaeT Ha CUCTEMY M3 IBYX NJI-60I1K-2

CKPEIIEHHBIX  IMOJIIPH3aTOPOB, MEXKIy KOTOPbIMH  Haxoautcs | JleMOHCTpupyeT
KBaplieBasi IUIACTMHKA, BbIpE3aHHAs MEPHEHIUKYJISIPHO ONTHYECKOW | 3HAHUC
ocu. Ilpu kakoli MUHUMAIILHON TONIIMHE IUIACTHHKU CHCTeMa OyeT | 9JIEMCHTapHbIX OCHOB

npomnyckats N=0,30 cBeToBOro noroka? ONTHKHU, KBAHTOBOK
MEXaHUKH U aTOMHOMN
bu3uKu
4 | DnexktpomarnutHoe u3nydenue ¢ A=0,30 MKM Tamaer Ha N/1-6011K-2
(hoTO3JIEMEHT, HaXOISALTUHCS B pexuMe Hacelenus. | JleMoHcTpupyer

CooTBeTCTBYIOMIAs CIEKTPabHAS YYBCTBHTEIBHOCTh (OTO3IEMEHTA | 3HAHUE

J=4,8 MA/Btr. HailiTu BBIXOZ (OTOINEKTPOHOB, T. €. YHUCIO | DJIEMEHTAPHBIX OCHOB
(OTORNEKTPOHOB HA KaXKAbIH Maaaomuil GOToH. ONTHUKU, KBAHTOBOU
MEXaHUKH U aTOMHOM
bu3uKn

Kpurtepun onenku orBera (Tabi.) TOBOJATCSA A0 CBEACHUS OOYYAIOIMXCS B Hayale 3aHSITHUM.
OneHka 00BsBISIETCS 00YYAIOLIEMYCS] HEITOCPEACTBEHHO I0CIIE OTBETA.

Hlxkana Kpurepun oneHuBanusi

- 00yJaronIuics OJIHO YCBOUJI yUeOHBIN MaTepua;

- IPOSIBJISIET HABBIKKM aHaIM3a, 0000IIEHNS, KPUTHUECKOTO OCMBICICHUS
" BOCIIPUATHA I/IH(l)OpMaIII/II/I, HAaBBIKHU OITMCaHUS OCHOBHBIX (1)I/I3I/I‘~I€CKI/IX
3aKOHOB, SIBJIEHUN U IIPOLIECCOB;

- Marepuan H3JIOKEH TpPamMOTHO, B OINPEAEICHHOW JIOTMYeCKOM
MOCJIEe/I0BAaTEIbHOCTH, TOUHO UCIIOJIB3YETCSl TEPMUHOJIOT U,

- 10Ka3aHO YyMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKECHUS
KOHKPETHBIMH MPUMEpPAMHU, IPUMEHATh UX B HOBOM CUTYyalUU;

- IPOJAEMOHCTPUPOBAHO YMEHUE pelIaTh 3a/1auu;

- MOTYT OBITh JOMYIIEHBl OJHA—IBE HETOYHOCTHU TPU OCBEUICHUHU
BTOPOCTCIICHHBLIX BOIIPOCOB.

Onenka 5
(oTIHMYHO)

OTBET YIOBJIETBOPSET B OCHOBHOM TPEOOBAHUSAM Ha OLIEHKY «5», HO MPH
Ornenka 4 9TOM MMEET MECTO OJIMH M3 HEJOCTATKOB:

(xopor1o) - B YCBOGHHH y4e0OHOro Marepuala JOMYIIeHbl HeOONbIIHe MPOoOebl,
HE UCKa3UBIIIKE COJIEP)KAHUE OTBETA;

- B pELIEHUU 3a/1a4 JONYIIEHbl HE3HAYNTEIbHbIE HETOUHOCTH.

- HEMOJIHO WJIM HEMOCJEN0BAaTeIbHO PACKPBITO COAEpKaHUE MaTepuaa,
HO TMOKa3aHoO oOIllee MOHMMAaHHWE BOMpPOCa U TPOAEMOHCTPHUPOBAHBI
YMEHHSI, TOCTATOYHBIE IS TAIbHEHIIIETO0 YCBOCHUSI MaTepraa;

Omnenka 3 - UMENIHCh 3aTPyAHCHUS WIH JONYIIEHbl OIIMOKU B OINpeAeTIeHUH
(YIOBIIETBOPUTENBHO) | MOHATHMA, WCIONH30BAHUN TEPMHUHOJOTHUH, OMHCAHUU (DU3UIECKUX
3aKOHOB, SIBJIEHUW W MPOLIECCOB, PELICHUM 3a]1a4, UCIIPABIICHHBIE TOCIIE
HECKOJIbKMX HaBOASIIUX BOIIPOCOB;

- HETMOJIHOE 3HAaHWE TEOPETHUYECKOTo Marepuana; oOydarouiuiics He
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Hlkana Kpurepumn oueHuBanus

MOXCT NPUMCHHUTH TCOPUIO B HOBOI1 CUTYyalluu.

- HE PaCKPHITO OCHOBHOE COJICp)KaHKHe yIeOHOro Marepuara,

- oOHApy)XeHO HE3HAaHWE WM HENMOHMMaHue OOJbIIel WK Haumbojee
Ba)KHOM YaCTH y4eOHOTO MaTepuana;

- JOIIYUICHBI OIINOKHU B OIpCACICHUN HOHSITI/II‘/JI, Ipru HUCIIOJIb30BAaHUU
TEPMHUHOJIOTMH, B ONHCAaHUM (PHU3MYCCKUX 3aKOHOB, SIBICHUH |
NPOLIECCOB, pEIICHHM 33jJa4, KOTOpble HE KCIPABICHBI MOCIEC
HECKOJIbKMX HABOJISIIMX BOIPOCOB.

Onuenka 2
(HEYTOBIIETBOPUTEIIHLHO)

4.1.2. Otuer no naboparopHoit pabore

OtueT 1o 1abopaTopHON pabOTE MCIIOIB3YETCS ISl OLEHKH Ka4eCTBa OCBOCHUS 00YYaIOIUMCS
OCHOBHOW TpO(heCcCHOHATBLHOW 00pa30BaTeNbHOW MPOTPaMMBbI IO OTACIBHBIM TeMaM JAWCIHUILTAHBL
Coneprxanue u popma oTUETa 10 Ja0OPATOPHBIM pabOTaM MPUBOIUTCS B METOJAMYECKUX YKA3aHHIX K
naboparopaeiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKHM oTdera (Tabi.)
JIOBOJIATCS IO CBEJICHUSI 00YYArOIINXCSI B HAYaJIe 3aHsATHIA.

No O11eHOYHBIE CPEJICTBA Kon u
TumoBble KOHTpPONBHBIC 3amaHUs © (WIM) WHBIE MaTepHAaIbI, HaWMEHOBAHHE
HE0OXOIUMBIE ISl OLIEHKHU 3HAHHM, YMEHH, HaBBIKOB U (HMJIM) OIbITa UHAMKATOpa
NESATEIILHOCTH, XapaKTePU3YIONINX C(HOPMHUPOBAHHOCTH KOMITCTECHITUI KOMIICTCHITHH
B ITPOLIECCE OCBOCHUS TUCIUTIIMHBI

1 1. Uto Ha3bIBaeTCS CHIION TSAKECTHU? N-50I1K-2
2. Yto nogHUMaeTcs Mo CUIONH BCEMUPHOTO TATOTCHUS? JleMoHCTpUpyeT
3. 3armmmute GopmMyTy VIS ONPEISIICHUS YCKOPEHUS CHITBI TSDKECTH. MMOHNMAHHE
4. Kak omnpenensieTcsi yCKOpeHHE CBOOOIHOTO MaJCHHS C TOMOIIBIO buznueckux
MaTEeMaTHYECKOTO MasTHUKA? SIBJICHUW U
5. UTto Ha3bIBaETCS MATEMATUYECKUM MAsITHUKOM? MPUMEHSET 3aKOHBI
6. Kak onpenenuTs nepuo KojaebaHuii MaTeMaTHIECKOTO MasiTHUKA? MEXaHUKH,
TePMOJIUHAMUKY,
AJIEKTPUYECTBA U
Mar"eTusma
2 1. Yro Ttakoe nudpakius cBeTa ¥ Kakue BUAbl AUPpaKIIHU NJ1-60I1K-2
CYLIECTBYIOT? JleMoHCTpUpyeT
2. Kax omnpenensercs mepuo TuppakiinOHHOW peeTKu? 3HaHUE
3. UeM eCTeCTBEHHBI CBET OTJIMYAETCS OT MOJISIPU30BAHHOTO? 3JIEMEHTapHBIX
4. ChopmynupyiiTe OCHOBHBIE 3aKOHBI TETUIOBOTO U3JIYYCHHUS. OCHOB OIITHKH,
5. PaccuuraiitTe sHEprui0 aroma BoJ0po/ia B OCHOBHOM KBaHTOBOM
JHEPreTHIECKOM COCTOSTHUH. MEXaHHUKH H
aTOMHOU (U3UKH

OTyer oOUEHUBAETCS MO YCMOTPEHHUIO MPENOoAaBaTeisl OLEHKOM «OTIUYHO», «XOPOILIO»,
«y/IOBJIETBOPUTEIILHO», «HEYJIOBIETBOPUTEIBHO» WM OLEHKON «3auTeHo», «He 3auTeHo». OneHka
«3aUTEHO» CTaBUTCS oOOy4arommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPHSIM,
YCTAHOBJIEHHBIM ISl TOJIOXKUTEIBHBIX OIICHOK («OTIUYHO», «XOPOIIOY», «YJOBIETBOPUTEIHHON).
OreHka oOBSBISETCS 00YJArOMIEMYCsl HETIOCPEICTBEHHO TOCTIE CIaYM OTYeTa.

IIxkana Kpurepum oueHnBanus
- U3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
OneHka 5 - cBOOOHOE BIIaJIEHUE TEPMUHOJIOTHEN;
(oTIMYHO) - YMEHHE BBICKa3bIBaTh M OOOCHOBATH CBOM CYXKJEHHUS MPU OTBETE Ha
KOHTPOJIBHBIEC BOIIPOCHI;

27




- YMCHHC OIIUCBIBATH (1)PI3PI‘I€CKI/IC 3aKOHBI, ABJICHUA U IIPOLUECCCHI;
- YMCHUC ITPOBOJAUTL U OLICHUBATL PC3YJILTAThI H3M€p€HHI>i;
- CIIOCOOHOCTH peuIaTh 3aaa4u.

Oruenka 4
(xopor10)

- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- OCO3HAaHHOE IIPUMEHEHHME TEOPETHUYECKUMX 3HAHUM JUId ONMCAHUSA
(Gu3MYeCKUX 3aKOHOB, SIBJICHHUH W IPOLECCOB, PEIIEHUS KOHKPETHBIX
3a1a4, IPOBEACHUS U OLEHHUBAHUSA pe3yJIbTaTOB W3MEPEHUH, HO
cojiepkaHue U (hopMa OTBETA UMEIOT OT/IENIbHbIE HETOYHOCTH.

OneHka 3
(YZIOBJIETBOPUTEIHHO)

- M3JI0)KEHHE MaTEpHajia HEIOJIHO, HEMIOCIIE0BATEIILHO,
- HETOYHOCTH B OIPEAECICHUM IOHATHM, B NPUMCHCHUM 3HAHUH JUIA
onucaHust (U3NYECKUX 3aKOHOB, SIBICHHH U MPOLECCOB, pEIICHUST
KOHKPETHBIX 3a/1a4, IPOBE/ICHU U OLICHUBAHUSA PE3YJIbTATOB U3MEPEHUN,

- 3aTpyiHEHUs1 B 000OCHOBAHUHU CBOMX CYXKICHMIA;

- 0OHapy)XMBaeTCsl HEJOCTAaTOYHO TIJIyOOKOEe IOHMMAaHUE H3YyYEHHOTO
MaTepHaa.

Ouenka 2
(HEYTOBIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETUUECKUX 3HAHMI; JOMYIIEHbI OIIUOKH
B OIPEIECIICHUH MOHATUN W ONUCAaHUH (PU3NYECKHX 3aKOHOB, SIBICHUH U
IIPOLIECCOB, MCKa)XEH HX CMBICJI, HE PELIEHBI 3aJadyd, HE IPaBUJIBHO
OLICHUBAIOTCSI PE3yJIbTaThl U3MEPEHUI;

- HE3HaHME OCHOBHOI0 Marepuajna y4yeOHOW MpOrpaMMbl, JTOIYCKArOTCS
rpyObIe OMOKH B U3JI0KESHUH.

Mlxana

Kpurepun oueHuBanus

O1eHKa «3a4TEHO

- U3JI0’)KEHHE MaTepHalia JJOTHYHO, TPaMOTHO;

- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEH;

- YMEHHE BbICKa3bIBaTh U 00OCHOBATH CBOM CYXKIECHMS IIPH OTBETE HA

KOHTPOJIbHBIE BOIPOCHI;

- YMEHHE ONUCHIBATh (PU3NUECKUE 3aKOHBI, SIBIICHUS U MPOILIECCHI;

- YMEHHE NPOBOJUTH U OLICHUBATh PE3YJIbTAaThl N3MEPEHUN;
- CHOCOOHOCTh pelllaTh WHXEHEpPHbIE 3a7aud (JOMyCKaeTcsl Halu4due
MaJIO3HAYUTENbHBIX OIIMOOK MM HEJOCTAaTOYHO IOJHOE PACKpBITHE
COJIEp’KaHUE BONPOCA WM TOTPEHIHOCTh  HENPUHUMUIIHAIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OI_IGHKa «HC 3a4YTCHO»

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUYECKUX 3HAHWM; OMYIIEHbI
OLIMOKHU B ONpeAeNeHUN NMOHITUNH U ONMHUCAHWU (PU3UUYECKUX 3aKOHOB,
SBJICHUN W TIPOLECCOB, MCKAXEH MX CMBICI, HE PELIEHBI 3a/a4yd, HE
MIPaBWJIBHO OLIEHUBAIOTCS PE3yJIbTaThl U3MEPEHUIA;

- HE3HaHUE OCHOBHOI'O MaTepuana yueOHO! IMpOorpaMMsl, JOIMYCKAOTCS
rpyOble OIIMOKH B M3JI0KEHUU.

4.1.3. TectupoBanue

TecTupoBaHWe HCMOAB3YETCS I OICHKM KauyecTBa OCBOCHHS OOYYarOIIMMCS OCHOBHOM
npodeccnoHanbHOM  00pa3oBaTeNbHOW MPOrpaMMBbI MO  OTHEIBHBIM TEMaM WK  pa3jeliam
TUCIUTIIUHBL. TecT mpeacTaBisieT co00H KOMIUIEKC CTaHIapTU3MPOBAHHBIX 3aJIaHWN, MTO3BOJISTFOIIIHI
YIIPOCTUTh TPOLEAYPY H3MEPEHUS 3HAHUW M yMeHuUU oOydaroniuxcs. OOydaromuMcs BBIIAIOTCA
TECTOBBIE 3a7aHus C POPMYIUPOBKON BOIIPOCOB M MPETOKEHNEM BBIOpATh OJUH MPaBUIIBHBIN OTBET
W3 HECKOJIbKUX BAPUAHTOB OTBETOB.
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Ne O11eHOYHbBIE CPEJICTBA Konu
TunoBble KOHTpPOJbHBIE 3aJaHus W (WIM) HHBIE MaTepHalbl, HAauMEHOBAaHUE
HE0O0XO/AMMBIE Il OLIEHKU 3HAaHUM, YMEHUH, HABBIKOB U (WJIM) OIBITA MHAMKATOpa
NESTeTbHOCTH, XaPaKTePU3YIOIUX CHOPMUPOBAHHOCTh KOMITETCHIIUI KOMIIETEHIIUH
B IIPOLIECCE OCBOEHUS IUCIUIIIMHBI

1 1. Ecnu uMmynbc cHUCTEMBl MaT€pUAIbHBIX TOYEK B OTCYTCTBUU N-50I1K-2
BHEIIHUX CHJI OCTaeTCsl MOCTOSHHBIM, TO LIEHTP Macc 3TOiM cuctemsl | JleMoHcTpupyeT
MOJKET JABUTATHCA ... [IOHUMaHHE
- PABHOMEPHO M NPSIMOJIMHEHO bu3nueckux
- C IOCTOSIHHBIM YCKOPEHUEM SIBJICHUN U
- C IEPEMEHHBIM YCKOPEHUEM IPUMEHSET 3aKOHBI
- 110 OKPY>KHOCTH C ITIOCTOSIHHOM CKOPOCTBIO MEXAHUKH,

2. MoMEHT uHepuuM TOHKOro o0pyuya Maccod M, paguycoM R | TepMOJUHAMUKH,
OTHOCUTEIIFHO  OCH,  TpOXOJsIiedl  dYepe3  IHEeHTp  o0py4a | DIIEKTPHYECTBA U
TIepIEHNKYIAPHO MIOCKOCTH, B KOTOPOit ekuT o6pyd, pasen I=mR2, MarHeTusma

Ecnu ock BparieHus mepeHecTH NapauiebHO B TOYKY Ha oOpyue, TO
MOMEHT WHEepIHH 00pyya

- YMEHBIINUTCA B 2 pa3a

- yBenuuutcs B 1,5 paza

- HE U3MCHHUTCS

- ymeHsbIutes B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENLHON BEIUUNHOM SIBISETCS ...

- CKOpOCTh CBETa B BAKyyMe€

- OapUOHHBIN 3apsia

- IJIUTEJbHOCTh COOBITHS

- SJIEKTPUYECKUM 3apsiT

4. Cpenusisi KUHETUYECKasi SHEPTUS MOJIEKYJIbl HMJCAbHOTO Ta3a MpHU

temrnepatype T paBHa e=iKT/2.. 3mech i=Ny+ Ngpt2Nk, TA€ Ny, Nep, Nk —
YUCIIO CTeleHedl CcBOOOIbI BpAIaTeILHOTO U
KOJICOATETbHOTO JBMXKCHUI MOJIEKYNIbl. [IpH YCIIOBHM, YTO HMEIOT

MOCTYIATCJIIbHOTO,

MECTO TOJBKO TOCTYIATEIbHOE K BpaIIATEIbHOE BIKEHHE, IS
Bonopoaa (Hz) uucio i paBHO
-7

5. B npouecce U30TepMUUECKOr0 COOOIIEHHs TEIUIa IOCTOSHHONW Macce
MJICAIbHOTO Ta3a €ro SHTPONUS ...

- HE MEHSETCS

- YMEHBIIIAETCsA

- YBEJIMYHBACTCHA

6. lI3MeHeHre BHYTPEHHEN SHEPIHM Ta3a MPOM3O0IUIO TOJBKO 33 CHET
paloThI cXKaTUs Ta3a B ...

- U30TEPMHYECKOM IIpOIECCE

- n300apHOM IIpolecce

- I30XOPHOM IIpoLecce

- aanadaTUu4YecKOM mpouecce

7. Toueunslid 3apsin +q HaxoAUTCA B LEHTpe CQepruyecKoi
noBepxHocTU. Eciu 3apsiyi cMecTuTh U3 LeHTpa cdepbl, OCTaBIss €ro
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BHYTPH HeE€, TO MOTOK BEKTOpPA HAIPSKEHHOCTH AJIEKTPOCTATUYECKOTO
MOJIS Uepe3 MOBEPXHOCTDH CEPHI. . .

YMEHBUIUTCSA

He H3MEHUTCS

YBEJIMYUTCS

8. Eciu yBenmuuuTh B JIBa paza HANPSKEHHOCTh AJIEKTPUYECKOTO OIS B
IIPOBOJIHUKE, TO yJI€/IbHAs TEMJI0Bask MOLIHOCTb TOKA ...

- YMEHBUINTCS B JIBA Pa3a;

- HE U3MEHUTCS;

- yMeHbIINTCSA B 4 pa3a

- yBeJIMUMTCS B 4 pa3a;

- YBEJIMYUTCS B JIBA Pa3a;

9. Ilpm nmnoMemeHMHM JUIEKTpUKAa B  JJIEKTPUYECKOE  I10JIe
HANPSOHKEHHOCTb  3JIGKTPUYECKOTO  TOJsl BHYTPH  OECKOHEYHOTO
OJHOPOJHOIO  H30TPOMHOTO  AMIJIEKTPUKA C  JUDJIEKTPUUYECKOMH
IIPOHULIAEMOCTBIO E...

- OCTaeTCsl HEM3MEHHOM

- OCTAETCS PAaBHOM HYJIIO

- YBEJIMYMBACTCS B € pa3

- YMeHbLIAeTcs B € pa3

10. YMmeHblIeHHE aMIUTUTYABI KoJjeOaHW B CHCTEME C 3aTyXaHHEM
XapaKTepu3yercss BpeMeHeM penakcauuud. Eciu npu HeM3MeHHOM
OMHUYECKOM COIPOTHBIICHUH B KOJIEOATEITHPHOM KOHTYPE YBEIHUUTH B 2
pa3a MHIYKTUBHOCTb KaTYIIKH, TO BpeMsl peJlaKCalyH. . .

- YMEHBIINUTCA B 2 pa3a

- YBEJIMYMTCA B 2 pa3a

- yBenuuuTCs B 4 pasza

- yMEHbUINTCS B 4 paza

1. Kakoe siBJicHUE JIGKUT B OCHOBE JCHCTBUS caxapumeTpa?

- HHTEePEPEHIINS TOJIIPHU30BAHHOTO CBETA;

- IBOMHOE JTy4enpesiOMIICHUE;

- BpallleHne IJI0CKOCTH MOJIsIpU3aluu,

- I3MEHEHUE UHTEHCUBHOCTH CBETA.

2. YcraHoBka Juist mofydeHust kosienr HproToHa ocBeraeTcs maiarinmm
HOPMaJIbHO MOHOXPOMATUYECKHUM CBETOM JJIMHOW BOJIHBI 0,6 MKM.
Onpenenure TONIIMHY CJIOS BO3[yXa, TaM, IJ1€ B OTPA)KEHHOM CBETE
BHJIHO TIEPBOE CBETJIOE KOIbII0 HhioTOHA.

- 0,15 MxM;

- 0,30 MKM;

- 0,45 MxwMm;

- 0,75 MKM.

3. UeMy paBHa pa3HOCTb BOJH, MPUXOIAIIUX B JAHHYIO TOUKY OT JABYX
coceqHuX 30H Openens?

-M2;
- 7\,,

4. Ha TG PaKIUOHHYIO peLeTKy ajaaer HOPMAaJIbHO
MoHOXpoMmaThueckuii cBeT (A=0,7 wmkm). Omnpeaenure MNepPHOL
TUPaKIIMOHHON PElIeTKH, €ClU Ha KpaHe BUAHO 11 nudpakunoHHBIX
MaKCHMYMOB.

N-60I1K-2
JleMOoHCTpHUpYyET
3HaHUe
JJIEMEHTAPHBIX
OCHOB ONTHKH,
KBaHTOBOM
MEXaHUKHU U
aTOMHOU (U3UKU
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- 3,5 MKM;

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxwMm.

5. Ompenenure CKOpPOCTh CBETa B BOJE, €ClM yroil bprocrepa mpu
OTpa)KEHUHU CBETa OT IIOBEPXHOCTH BOJIbI OKa3aJICsl paBHbIM 53°.

-3.108 m/c;

- 2,8-108 m/c;

- 2,25-108 m/c;

- 1,33-108 m/c.

6. Kak wu3MeHseTcI UWHTCHCUBHOCTh  €CTECTBEHHOTO  CBETa,
IPOIIEIIIETro Yepe3 OAUH NoIspu3aTop?

- ymMeHb11aercs B 4 paza;

- YMeHbIIAETCA B 2 pa3a,

- yCWINBaeTcs B 2 pasa;

- ocTaercs 6e3 U3MEHEHUH.

7. Ha muieHKy OMHaKOBOW TONILMHBI (MOKa3aTenp npenomieHus 1,4)
HOpMallbHO majaeT Oenblii cBer. IIpu kakoil HauMMeHbIIEH TOJIIKMHE
IJIEHKU OTPaKEHHBINA OT Hee CBET OyaeT 3eieHbiM (A=0,56 Mxm)?
-2.107 m;

-1.107 m;

-0,4-10° wm;

-0,5-107 m.

8. Omnpenenure KUHETHYECKYI0 HHEPIUI0 (POTOINEKTPOHOB, €CIH
pa6ora BeIxona pasHa 4,8-10° JIxk, a wacrora magaromero csera 1-10%°
¢!, h=6,6-10"* JIx-c.

-1,8-10% JIk;

-3,3-.1019 Jx;

- 4,8-10° JTx;

- 6,6-10° JTx.

9. ®otoH c¢ oHeprueir 100 k3B B pe3ynbrare KOMITOHOBCKOTO
paccestHUsl Ha DJEKTpOHE OTKJIOHWICA Ha yron 90°. Omnpenenure
SHEPTHUI0 PacCeIHHOT0 poToHAa. OTBET OKPYIIIUTE /10 LIEJBIX.

- 68 K9B;

- 84 x3B;

- 92 k3B;

- 102 x3B.

10. Ilonnas syuenmyckaTelbHasi CHOCOOHOCTh AOCOJIIOTHO YEPHOIo
Tenma paBHa 3 Br/cm?. Omnpejienute IIMHY BONHBI, COOTBETCTBYIOILYIO
MaKCUMYMY UCIYCKaTeJIbHOM CIOCOOHOCTH 3TOTO Tea.

- 6,1 MKM;

- 3,4 MKM;

- 1,91 mxwm;

- 0,8 MKM.

[To pe3ympraTam TecTa OOYYarOMIEMYCSl BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIHHOY» UITH «HEYOBICTBOPUTEITHHO.

Kputepun onenuBanus otBera (Tabi.) JOBOAATCA OO CBEACHHS OOYYaIOIIMXCS [0 Hadyana
TeCTUPOBaHUA. Pe3ynbTaT TeCTUPOBaHUS OOBSABIACTCS 00YyJArOIIEMYyCsl HETIOCPEACTBEHHO TOCIE €ro
CIIauH.
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Mhcaza (% apagALILY oTBETOD
Onenka 5 (OTIMYHO) 80-100
Onenka 4 (xopo1io) 70-79
Orenka 3 (yIOBICTBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIECTBOPHUTEIBHO) Mmenee 50

4.2. Tlpoueaypsnl U OLlEHOYHBIE CPEICTBA /IJIsl MPOBEIEHUsI IPOMEKYTOYHOM aTTecTaluu
4.2.1. 3auer

3aueT He NPeAyCMOTPEH YUEOHBIM IJIAHOM.

4.2.2. DK3aMeH

Ok3aMeH sBnsieTcs (POPMOM OLEHKM KadecTBa OCBOCHHMS OOYYarOIUMCS OCHOBHOM
npodeccnoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl MO pazfenaM aucHumuinHel. [lo pesynbratam
9K3aMeHa 00yJaromeMycsl BHICTaBIISIETCSl OIICHKA «OTIUYHOY, «XOPOIIO», «YIAOBJICTBOPUTEIHLHO» WITH
«HEYIOBJIETBOPUTEIILHOY.

DK3aMeH MO JUCUUIUIUMHE MPOBOJIUTCA B COOTBETCTBUM C PACIHUCAHHUEM MPOMEKYTOYHOM
aTTecTallii, B KOTOPOM YKa3bIBaeTCSI BPEMs €ro MPOBEACHHS, HOMEpP ayJUTOPUHU, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPXKJICHHOE PaCIUCaHUe pa3MeNIaeTcss Ha HHPOPMAIIMOHHBIX CTEHaX, a TAK)Ke Ha
oduIMaILHOM caiiTe YHUBEPCUTETA.

VpoBeHb TpeOOBaHUN MJII MPOMEKYTOYHOM aTTeCTAllud OOyYaloImMXCS YCTaHABIWBACTCS
paboyeil mporpaMMoi TUCIUTUIMHBI U TOBOAMUTCS 10 CBEACHUS 00yJalonIuXcs B HaYaie ceMecTpa.

DK3aMeHbl MPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C pa3pelieHus 3aBeayromnero kadenpoi
Ha JK3aMEHE MOXKET MPHUCYTCTBOBATh MpernojaBaTeb Kadeapbl, MPHUBICYCHHBIH A7 TOMOIIU B
nmpueMe JK3amMeHa. B ciydae OTCYTCTBUS BEIYyIIETrO TMperojaBaTels 5SK3aMeH MPUHUMACTCS
npernojaBaTesieM, Ha3HAY€HHBIM PacOpsHKEHHEM 3aBEAYIOIIEeTo Kadeapoil.

[IpucyrcTBe Ha »K3amMeHE TIpemnojaBarenied ¢ Jpyrux kKadeap 0e€3 COOTBETCTBYIOUIETO
pacmiopsbKeHHs pEKTopa, MPOPEeKTopa Mo yueOHoi paboTe min JekaHa GpakylbTeTa He JOIMYCKaeTcs.

OOyuaromuecst IpH sIBKE Ha dK3aMeH 00s13aHbI UMETh MPHU ce0e 3aUeTHYI0 KHUXKKY, KOTOPYIO
OHM MPEIBABIAIOT YK3aMEHATOPY.

st mpoBeneHust IK3aMeHa By MperoaBaTelb HaKaHyHe MMOTy4YaeT B IeKaHaTe 3a4€THO-
9K3aMEHAllMOHHYIO BEIOMOCTh, KOTOpas BO3BpallaeTCs B JEKAHAT MOCIE OKOHYAHMS MEPOIPUATUS B
JIEHb TIPOBEICHUS K3aMEHA WIIA YTPOM CJIEYIOMIErO JTHS.

DK3aMeHbl TMPOBOJATCA MO OuieTaM B YCTHOM WJIM THUCBMEHHOM BHJAE, JHOO B BHJE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETHI COCTABISIOTCS 110 YCTAHOBIEHHOH (hopMe B COOTBETCTBHH
C YTBEpXKIEHHBIMU Kadeapod HK3aMEHAIMOHHBIMUA BOIMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIIUM
kadenpoii exerogHo. B Omiere cogepkutcs He 6oiee Tpex BOmpocoB, 1 TeopeTrueckuii BOIpoC u 2
3a/1auHu.

DK3aMeHaTOpy MPEeNOCTaBISIECTCS MPaBO 3a/laBaTh BOMPOCHI CBEpX OWieTa, a TakkKe MOMUMO
TEOPETHYECKOTO BOMPOCAa JaBaTh Il PEIICHHs] 3aJa4d W TMPUMEPHI, HE BBIXOSIINE 32 PAMKHU
MPOMIEHHOr0 MaTepuaia o u3y4yaeMoi JUCIUIUIMHE.

3HaHUSA, YMEHUS M HaBBIKM OOYYAIOUIUXCS OMPEACIISIOTCS OIEHKAMHU «OTIUYHOY, «XOPOIIIO»,
«YIOBJIETBOPUTEIBHO», «HEYIOBJIETBOPUTEIBHO» W BBICTABISIIOTCA B 3a4€THO-’K3aMEHAIMOHHYIO
BEJIOMOCTh M B 3a4ETHYIO KHIDKKY 00y4aromerocsi B ICHb YK3aMeHa.
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[Tpu nmpoBeneHNN yCTHOTO 2K3aMeHa B ayJUTOPUH HE JTIOJDKHO HAXOIUThCs Ooliee (YKa3bIBaeTCs
KOJIMYECTBO OOYUAIOIINXCs) HAa OJTHOTO MPeTrogaBaTes.

[Ipy TpoBeACHWH YCTHOTO 3K3aMEHa CTYJISHT BBIOMpAET JK3aMCHAIMOHHBIH OWIeT B
CIIy4aiilHOM MOPSJIKE, 3aTeM Ha3bIBaeT (DaMUITUIO, UMSI, OTYECTBO U HOMEP SK3aMEHAI[MOHHOTO OHIIeTa.

Bo Bpems »k3ameHa oOydwaromipiecss MOTYT IIOJIb30BAThCS C pas3pelieHus SK3aMeHaropa
MPOrpaMMOil JTUCHUILUIMHBI, CHPAaBOYHOM W HOPMATHUBHOM JUTEPaTypoul, IPYrMMH MOCOOUSMU U
TEXHUYECKUMH CPEJICTBAMHU.

Bpemsi moAroToBkM OTBETa HpH CAaye SK3aMeHa B yCTHOM (opMe JOKHO COCTaBISATH HE
MeHee 40 MUHYT (TI0 YKETAHUIO 00YYArOIIerocss OTBET MOXKET OBITh JTOCPOUYHBIM). BpeMmst oTBeta — He
oonee 15 MuHyT.

OOyJaronuiicst, NCTIBITBIBAIOIINN 3aTPYIHEHUS MPU MOATOTOBKE K OTBETY IO BEIOpAaHHOMY UM
OouseTy, UMeeT NpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJJICHMEM BPEMEHHM Ha
moAroToBKY. [IpyM OKOHUYATENILHOM OIIEHWBAaHWU OTBETA OIICHKA CHIKACTCS HAa OAWH Oami. Beimaga
TpEeThero OuseTa He pa3perniaeTcs.

Ecnu oOyuaromuiicst sIBUJICS Ha 5JK3aMEH, W, B3SB OWJIET, OTKa3ajiCs OT MPOXOXKJICHUS
aTTecTallid B CBSI3U C HEMOJTrOTOBIIEHHOCTBIO, TO B BEAOMOCTH €My BBICTABISETCS OICHKA
«HEY/IOBJICTBOPUTEIIHHOY.

Hapymienne AMCUMILTUHBI, CIHCHIBAHUE, HCIIOJIb30BaHHE OOYYaIOIIMMUCS Hepa3pelIeHHbIX
MEYATHBIX M PYKOMHUCHBIX MAaTEPHAJIOB, MOOWIBHBIX TeIe(OHOB, KOMMYHHUKATOPOB, ILIAHIICTHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUAOB JTUYHON KOMMYHUKAIIMOHHONW U KOMIBIOTEPHON TEXHUKU
BO BpEMs aTTECTAlMOHHBIX HCIBITAHWN 3ampenieHo. B ciiydae HapylIeHHs 3TOrO TpeOOBaHHS
npenojaBaTesib 00s3aH yJaIUTh OOYYarollerocs W3 ayJuTOPUU U TPOCTaBUTh €My B BEIOMOCTHU
OIICHKY «HEYIOBJICTBOPUTEIBHO.

BricTaBieHne OLIGHOK, TIONYyYEHHBIX TMPU TOJABEACHUHM pE3yJIbTaTOB MPOMEKYTOUHOU
aTTecTallid, B 3a4CTHO-DK3aMCHAIMOHHYIO BEJOMOCTh M 3a4CTHYIO KHIDKKY TIPOBOJUTCS B
MPUCYTCTBUU caMmoro obOydaromerocs. I[IpemogaBaTenu HECyT MEPCOHANBHYIO OTBETCTBEHHOCThH 3a
CBOCBPEMEHHOCTh M TOYHOCTh BHECCHHUS 3alMCed O pe3ylbTaTaX MPOMEKYTOYHOW aTTeCTAllid B
3a4€THO-PK3aMEHAIIMOHHYIO BEJOMOCTh U B 3aYETHBIC KHUKKH.

HesiBka Ha 95K3aMeH OTMedYaeTcsi B 3a4€THO-DK3aMEHAIMOHHOM BEJOMOCTH CJIOBAMH «HE
SIBUIICS».

Hnst  oOydarommxcs, KOTOpble HE CMOIJIM ClIaThb HK3aMEH B YCTAaHOBJICHHBIC CPOKH,
YHUuBepCcUTET yCTaHABIUBAET MEPUO JTUKBHUIAIMHU 33aJ0JKEHHOCTH. B 3TOT mepuoa mpemnoaBaTe,
MPUHUMABIIAE 3K3aMEH, JIOJDKHBI yYCTAHOBUTH HE MEHee 2-X JHEW, KOoTrJa OHU OyayT NMPUHUMATH
3al0MKeHHOCTH. MHpopManust o JHUKBUAALMU 33J0KEHHOCTH OTMEYaeTcs B JK3aMEHAIlMOHHOM
JIUCTE.

OOyyaronmmMcs, MOKa3aBIIMM OTIWYHBIE M XOpOIIHME 3HAHHUS B TEUEHHE CEMecTpa B XOJe
MMOCTOSTHHOTO TEKYIIErO0 KOHTPOJIS YCIEBAEMOCTH, MOXET OBITh IPOCTaBICHA 3K3aMEHAI[MOHHAS
OLIEHKa IOCPOYHO, T.e. 0e3 cnaun sk3ameHa. OlleHKa BBHICTABIAETCSA B IK3aMEHAIMOHHBIN JIUCT WK B
3a4€THO-IK3aMEHAIMOHHYIO BEJIOMOCTb.

WHBanuapl ¥ IUIa C OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3JI0POBBSI MOTYT CHaBaTh 9K3aMEHBI B
MEXCECCHOHHBIN MEPHOJ] B CPOKH, YCTAHOBIICHHBIC HHIUBUIYATHHBIM yU4eOHBIM TUTAaHOM. MHBaNMH B 1
JUIAa ¢ OTPAaHMYEHHBIMU BO3MOXKHOCTSIMH 3J0POBbsSI, UMEIOIINE HApYIICHUS OMOPHO-IBUTaTEILHOTO
ammapara, JOIYCKAalTCS Ha AaTTeCTAIMOHHBIE HWCIBITAHUS B COMPOBOXKICHUU AaCCHCTEHTOB-
COMPOBOXKIAIOIIHX.

[Iponienypa mpoBeneHUs TPOMEKYTOUHOW AaTTECTAIlMU I OCOOBIX CIydaeB H3JIOKEHA B
«[TonoxeHnn 0 TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOUYHOM aTTeCTAIlMi 00YJarOIINUXCS 110
OIIOIl GakanaBpuara, crneuuanurera u Maructparyps» PI'BOY BO HOxno-Ypanbckuii ['AY
(FOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

[Ikana u KpUTEPHH OI[CHUBAHKS OTBETA, 00YJArOIIEerocs MPEJACTaBICHBI B TA0JINIIC
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Ne O1leHOYHBIE CPEJCTBA Kox n HaumeHoBaHue
TunoBble KOHTPOJIbHBIC 3a1aHKS U (UJIM) UHBIE MaTEpPUAJIbL, WHJUKaTopa
HEOOXOMMBIC /ISl OLICHKH 3HAHWM, YMEHUN, HABBIKOB U (WJIHM) OIbITA KOMIICTCHITUH
JEeSTebHOCTH, XapaKTePU3yIOIMUX CPOPMUPOBAHHOCTh
KOMITETCHIIMI B IIPOIECCE OCBOCHMS TUCIIUILTMHBI

1 1 cemecTp N-50I1K-2
1. Ponp ¢u3uku B pa3BUTUM TEXHUKH M arpoONpOMBIILICHHOTO JleMoHCTpHpYET
MIPOU3BO/ICTBA. IIOHHUMAaHUE

2. Kunematuka wmatepuaibHOM TOYKUA. KoOOpAMHATHBIA METON
onucaHusa ABWKeHUH. KuHemarnueckoe ypaBHEHHE JBHKEHUS H
onpeesieMble 0 HeMY KUHEMaTHYECKUE XapaKTEPUCTUKHU.

3. BekropHplii  cmoco®  ommcaHus — ABIKEHHH.  BekTopbl
NIEPEMEIICHUS, CKOPOCTH, YCKOPEHHUs. YTJIOBBIE XapaKTEPUCTUKU
JBUKEHUS 110 OKPY>KHOCTH.

4. DnemMeHThl pensATUBUCTCKON MexaHuKu. [locTynarel cnenuanbHOM
Teopu oTHOocuTenbHOCTU. [IpeoOpazoBanus Jlopenuna. Croxxenue
ckopocteil. OTHOCUTENBHOCTh JUIMHBI OTPE3KOB U JIMTEIbHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. /InHamMuka MaTepuanbHOM TOYKM M MOCTYNATEIbHOTO JABUKEHUS
TBEépHoro Ttena. IlpuHumn oTHocuTenbHOCTH. 3akoHbl HproTOHA.
Bungsr cui.

6. JluHamuka BpalateabHOro ABUXKEHUS. MOMEHT cuibl. MOMEHT
WHEpUUHU. 3aKOHBI COXPAHEHHUS UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. VHepuuaibHble M HEUMHEpLUAIbHbIE CUCTEMbl OTcuéra. Cuibl
MHEPLUU IIPU Pa3JIMYHbIX BUJAX JBUKEHUS.

8. PaboTa, MOIIHOCTH U dHeprusa. Mexanndeckas paboTa U MOLTHOCTh
IpU MOCTYHATEJIbHOM W BpallaTesIbHOM ABMXKEHUsAX. KuHeTnueckas
SHEPrus U TeOpeMa O KUHETUYECKOU SHEPTUu.

9. KoHcepBaTtuBHBIE CUJIBI U TOTEHUUaNbHas 3Heprus. [Ipumepst
NOTEHLMAIbHBIX M0JIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

10. Mexanuyeckue KoneOanus. KuHemaTnka TapMOHHUYECKUX
konebanuit. CinoxxkeHue KojaeOaHuil. AKyCTHYECKHE PE30HATOPHI.

11. JIlunamuka rapmoHuyeckux konebanuil. Juddepennuansnoe
ypaBHEHHE KoyieOaHUN. 3aTyXawllfue W BBIHYXICHHBIC KOJeOaHUsI.
Mexanudeckuil pe3oHaHc. MasTHUKH.

12. Mexanuyeckue BOJHBL. BomnHOBOoe ypaBHeHHEe. Buabl BOJIH.
Untepdepenmus, nudpakinus W aucnepcus BOMH. BomHbl #
uH(popManus.

13. OCHOBHBIE MOJIOKEHHSI MOJIEKYISIPHO-KHHETUYECKOW TEOpHUHU.
Wneanphsiii raz. OcHoBHoe ypaBHeHrne MKT u ypaBHeHue cocTostHUS
UJCAIBHOTO rasa.

14. ArperatHble cocTOsiHUSA U (Da30Bble Mepexobl. PeanbHble rassbl.
Cxwmwxenne razoB. OcoOE€HHOCTH >KUAKOro coctosHus. CTpoeHue
KpucTtayyioB. JledekTbl KpUcTaUIMUecKoro cTpoeHus. I[IpodHocts u
MJIACTUYHOCTb.

15. SBnenus mnepenoca. Juddys3us, TEMIONPOBOAHOCT H
BHYTpEHHEE TpeHue. MoJeKyJIIpHO-KMHETUUECKAsl TEOpUs SBJICHUN
nepeHoca.

16. OcHOBBI TEepMOAMHAMMKH. BHYTpEHHssI SHEprus W IEpBOE
Hayajo TepMOAMHAMUKH. Pabora M TemIoéMKOCTh Ta3a IpH
pa3IMyYHBIX IIpolEeccax.

busznyecKuX sIBICHUN
Y IPUMEHSET 3aKOHBI
MEXaHHKH,
TEPMOJIUHAMUKH,
AIIEKTpUYECTBA U
MarHeTu3ma
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17. Bropoil 3akOH TEepMOJWHAMHUKHU. TEIUIOBBIE [BUTATEIU U
xojmomuiabHbie  MammHbl.  KIIJ[  TemmoBeIX — gBurareneii  u
CTaTUCTUYECKUI CMBICII BTOPOTO 3aKOHA TepMoAuHaMUKHU. [loHsTHE

SHTPOIIHHU. Tperui 3aKOH TEPMOANHAMHUKHU. DNeMEeHThI
OMOHEPTETHKH.
18. DNeKTPpUYECKUM 3apsi. B3aumopeiictBue 3apsJI0B.

OnekTpocraTuueckoe rmone. Bekrop HanpskéHHocTu.  Pacuér
ANEKTPOCTATHYECKUX TTOJEH.

19. Ilorenmuman  ayeKTpocTaThyeckoro  mons. Pabora  mo
NEPEMELICHUIO 3apsAJI0B B AJIEKTpocTaThyeckoM noje. IloreHuuan u
IpaJueHT MOTeHIMaNa. DKBUIIOTCHIIMAIbHBIE TOBEPXHOCTH.

20. BemectBo B 3nekTpuueckoM moje. [losnspHble n HemoaspHble
MoJiekynbl. [lonspusanus nuanekTpukoB. Bektop cMerenus.

21. IIpoBOOHMKM B 3JIEKTPOCTATUYECKOM TMOJE. INEKTPOEMKOCTD
npoBoAHUKOB. KoHeHcaTopsl.

22. IloCTOSHHBIM ~ 3JEKTPUYECKUH  TOK. 3aKoH Owma.
Onextponasuxkymias cuna. [IpaBunma Kupxroda wu  pacuérs
ANEKTPUYECKUX LIETICH.

23. Knaccuueckass TeOpHUsl 3JEKTPOIPOBOAHOCTH. BwiBOA 3akoHa
Owma. IIpupoaa cBepXIpOBOAUMOCTH.

24. Hocutenu TOKa B Pa3IMYHBIX MIPOBOAHHUKAX. DJIEMEHThI TEOPUU
anexkTponpoBoaHocTH. IlomympoBoguuku.  [lomynpoBoaHUKOBBIE
npuOopsl.  DNeMeHTHl  (U3UYECKOH DIeKTPOHMKH. KOHTaKTHBIC
SBIICHUS B METAJUIaX U MOJIYIMPOBOIHHUKAX.

25. MarnutHoe mnoje. BzaumonelcTBHE SIIEKTPUUECKHX TOKOB.
Pacuérpl MmaruutHbIX noseit. 3akon buo-Casapa-Jlamnaca.

26. MarnutHele  cBoiicTBa  BemiecTBa. Jua-, mapa- u
dbeppomarnetuku.  Jlomenbl.  DeppuThl.  DNEKTPOMATHUTHBIC
cernapaTopbl B arpOMHXEHEPHUH.

27. JleficTBUE MAarHUTHOTO TIONSL HA DJIGKTPUYECKHH TOK H
JIBUKYLIUECS 3apspkeHHble yacTullbl. Cunna Ammnepa u cuia Jlopenna.
Oddext Xomna. IAEKTPOABUTATEIH.

2 cemecTp
28. DnexTpomMarHuTHas uWHAyKuus. 3akoH ®apanes u mpaBUio
Jlenua. Mexanu3m Bo3HuKHOBeHHS DJIC nHayKIUN.
29. Tenepatopsl rapmonmueckoir OJIC wu TtpanchopmaTopsl.
NHAYKTUBHOCTh IPOBOJIHUKOB. DHEPIUs MarHUTHOTO MOJIS.
30. Tlepemennslii 3mekTpuveckuii TOkK. llemn mepeMeHHOro TOKA.
3akoH Oma nns nenei nepeMeHHoro Toka. ITomHoe comporuBneHue
MepEMEHHOMY TOKYy. BekrTopHass auarpamma. Pe3oHaHc B uemsx
NIEPEMEHHOT0 TOKA.
31. DnextpomarauTHoe Toje. O6oOmenne 3akona Dapajes. 3aKoH
NOJHOrO ToKa. TOK cMmeleHus. OJEKTPOMAarHUTHBIE BOJIHBIL.
VpaBuennss MakcBema. Cucrema ypaBHeHM MakcBemia B
muddepeHMaIbHON UM UMHTerpaidbHOl ¢opmax. Bekrop VYmosa-
[ToinTHTra. /laBneHue ceera.
32. T'apmonunueckuil ocrmuisitop. CBOOOAHBIE 37IEKTPOMAarHUTHBIE
Kosie0aHusl. 3aTyxarolie U BoIHYKIeHHbIE KosiebaHus. Pezonanc.
33. T'enepauus, mnepenaua W NpUEM HIEKTPOMATHUTHBIX BOJIH.
OTKpBITBIII ~ KOeOaTeNbHBI  KOHTYP. [lpuniun ~ paboTsl

N-60I1K-2
JeMoHCcTpHUpyeT
3HAaHHE
AIIEMEHTApHBIX OCHOB
OIITHKH, KBAHTOBOM
MEXaHUKH U aTOMHOMN
bu3uku
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paaguonepenaTuMka M paguonpuéMHHKa.  Monymauus U
JNETEKTUPOBAHUE DBJEKTPOMAarHUTHBIX BOJIH. Paauonokauus u
TEJICBUJICHUE.

34. Illkana 371eKTPOMAarHUTHBIX BOJH. Pa3nnyHble 1uana3oHbl 4acTOT
9JIEKTPOMArHUTHBIX BOJH, WX XapakTepHble OCOOCHHOCTH U
TEXHUUYECKHUE CPEJCTBA MX MOiydeHus. Vcrosib30BaHHE BUIUMBIX,
yIbTPapUOIETOBBIX U JPYTUX H3JIyYEHUH B PACTEHUEBOJCTBE H
YKUBOTHOBOJICTBE.

35. DyieMeHTBl TeoOMEeTpUUECKOM ONTUKH. OCHOBBI T€OMETPHYECKOM
ontuku. Dopmynsr Openens. [IpuHIUI 00PaTUMOCTU CBETOBBIX
nydeid. [Ipubopsl reoMeTpUIeCKOr ONITHKH.

36.DoTomeTpusi.

37. DneMeHThl BostHOBOM onTuku. [Tpuniun ['rolireHca.

38. Unrepdepennust cera. KorepeHTHOCTh W ONTUYECKUH XOJ
ayded. YCIoOBUS MakcMMyMa M MHHUMyMa. HHTepdepomeTpsl.
DeMeHTHI TosIorpaduu.

39. Judpakums CBeTa. [TpuHIHAT ['rolirenca-dpenens.
Judpaxuuonnas peméTka. Crnekrporpadus. Judpaxims
PEHTIE€HOBCKHX JIy4eH.

40. B3aumopeiicTBue u3nydeHus ¢ BemecTBoM. [lomspusanus cBeTa
IIPU OTPAKEHUU U MPETIOMIICHUU.

41. JIoitHoe nyuenpenomieHne. ONTHYECKU aKTUBHBIC BEIECTBA.
Caxapumerpsl. MckyccTBeHHass aHU30TpONMs U €€ HCIOJIb30BaHUE.
HopwmaiibHast 1 aHOMalbHas TUCTIEPCUSL.

42. TemnoBoe wu3imydeHue. AOCOMIOTHO dYEpHOE Teno. 3aKOHBI
Kupxroga, Credana-bonrpiimana u Buna. ®opmyna I[lnanka.
OnTuueckasi IMPOMETPUSL.

43. @oroddpdext. BHemHwMii, BHYTpEHHUH U  BEHTHJIbHBIH
dororddekr. YpaBHeHHE DOWHIITEHHA. [Tpumenenue
dorornementoB. Ddpdexkr Komnrona. JlroMuHECIIEHTHOE U3TydYEHHE.
buonroMuHeCUEHITHS.

44. dorobuonornueckue npoueccel. otocunres. TepmoruHamMuka u
MexaHMu3M QorocuHTe3a. buosHepreruka.

45. DneMeHThl KBaHTOBOM MexaHukd. KopmyckyssipHO-BOJHOBON
Jlyan3M. Hudpakms 3JIEKTPOHOB. CooTHotIeHus
HeonpenenénHocreil. Ypasuenue llIpenunrepa.

46. AToM BoIOpONA. DHEpreTHUecKue ypoBHH aToMma. [loTreHrman
BO30yxJaeHust W uoHuzanuu. Iloctymarel bopa. W3nydenue wu
NOTJIOUIEHHE SHEPruu. Bonoponono100HbIE HOHBI.

47. CTpyKTypa CIOXHBIX aTOMOB. OHEpPreTHYecKue YPOBHU B
cnoxHblx atomax. [lpunnun Ilaynmu. Onruyeckue CHEKTpsl H
CHEKTPBl PEHTTEHOBCKOro u3iydeHus. Ilepumogmdeckass cucrema
anemenToB JI.M1.Meneneena.

48. ®dusnka MoJeKy1. DHepreTuyeckue ypoBHH Mojekyin. OOMeHHoe
B3aumojeiictBue. MonekynspHele cnekTpbl. [lpuHuunm paboThl
KBAHTOBBIX T'€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIM PE30HAHC.

49. Tlommmepsl W xuakue Kpuctauibl. OCHOBHBIE — BUJBI
KOJIJIGKTHBM3AUU MoJieKysl. CTpoeHHEe MOJIMMEPOB U UX (PU3UUECKUE
cBoiicTBa. Tumbl JKUIKWUX KpUCTaUIOB. Jlucmuiem Ha KUIKUX
KpHUCTaJUIax.

50.fIBnenne paaMoOaKTHBHOCTH. BuWABI pagMoOakTHBHOTO pacmaja.
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3aKkoH paauoakTUBHOro pacnajga. CrtaOuibHBIE W PaJUOAKTUBHBIE
u3otornbl. COBpeMEHHBIE METOJbI PATUOXUMHUH H PATHOOMOIOTHH.
[TpoGieMbl paarOIKOIOTHH.

51. CocraB aroMHoro sipa. M3otonsl. MexaHUueCcKUil 1 MarHUTHBIN
MOMEHTHI fAJep. SJepHble CUIIbI U DHEPrusl CBA3M sAnpa. SnepHbIi
MarHUTHBIN PE30HAHC U €ro UCIOJIb30BaHUE.

52. Slnepnble peakiuu. MexaHuU3M SOEpHBIX peaknuil. [lemnas
peakuus geneHus saaep. Mcnonpb3oBaHHE ATOMHOW — DHEPIHM.
[IpobGnema ympasisiemoit TepMmosiiepHoil peakuuu. DHeprus ColtHia
U 3BE3]. SepHas HKOJIOrusl.

53. DnemeHTapHble yacTHIlbl. Kiaccudukauus siaeMeHTapHBIX
yacTull. B3anMonpeBpaaeMocTh 3JEMEHTAPHBIX 4YacTUL. MeTombl
YCKOpEHUsl 4acTHll. AHTUYACTHUIIBI M aHTUBElIeCTBO. BemiecTBo B
AKCTPEMAJIIbHBIX YCIOBHUSX.

54. CoBpeMeHHast pu3HKa U arporHkeHepus. BemecTBo u mose.
OOBEKTHI U MPOLIECCHI. DBOJIOLMOHHBIE IPOLIECCH IPE0Opa30BaHUs
MaTepuu. BerecTBeHHbIe, SHEPreTHYECKHE, DIIEKTPOMArHUTHBIC U
uHpOpMaMOHHbIE TpeoOpa3oBanusi OM000BEKTOB. PazBuTne
arpopu3vku, OMOMEXaHUKH, OMOPU3UKH, OMOIHEPTCTHUKH,
OnonH(OpPMaTUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.

3aa4uu, UCNOJIB3yEMbIC U OIICHKH KaueCTBAa OCBOCHUS JTUCIUIUIMHEI, OCPYTCS U3 CIEIYIOIIHX
HMCTOYHUKOB UMeroluxcsa B Hayunoit 6ubnuoreke u 31eKTpOHHON HH(OpMallnOHHO-00pa30BaTeIbHOM
cpene ®I'bOY BO HOxHo-Ypanbckuiit 'AY.
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[lIxana u KpUTEpUH OIEHWBAHKS OTBETA O0YUAIOIIETOCs MPEICTABIICHBI B TA0JINIIE

kana Kputepun onenuBanus

BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIIyOOKOE 3HaHHWE MPOrPaMMHOIO
Onenka 5 MaTepuala, YCBOCHHE OCHOBHOM M JIONOJHUTEIBHOM JIUTEpPATypHI,
(OTIIMYHO) PEKOMEHIOBAaHHOW IPOrpaMMOM JUCLMIUIMHBL, TPAaBUIBHOE DPELIEHUE

3a/1a4H.

IIOJIHOE 3HAaHWE TMPOrpaMMHOIO MaTepualla, YCBOCHHME OCHOBHOM
Orenka 4 JIUTEPATyPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJln4ne
(xopo110) MaJIO3HAUUTENbHBIX OIIMOOK B PpEIIEHUM 3aJaud, UM HEeJAOCTaTOYHO

IMMOJIHOC PACKPBITUEC COJACPIKAHHUEC BOIIPOCA.

3HAHUC OCHOBHOTI'O IPOIrpaMMHOI'0 MaTc€prajia B MUHHUMAJIbHOM O6’beMe,
MOrpCIIHOCTU HECTIPUHIHUIINAJIBHOI'O XapaKTe€pa B OTBETC HA SK3aMCHE U B
PCHICHUHN 3a/1a1H.

Ouenka 3
(YZIOBJIETBOPUTEIHHO)

Onenka 2 npobenbl B 3HAHMAX  OCHOBHOIO  MPOTpaMMHOrO  MaTepuana,
(Hey1OBJIETBOPUTEIHHO) | MPUHIMITHAIBHBIE OITMOKK IPU OTBETE HA BOIIPOCH! M B PEILICHUH 33]1auu.
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