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1. Ilnanupyemble pe3yabTaThl 00yUeHUsl 0 JUCIUIINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hampasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K peIIeHUI0 3a1ady MpodeccHOHANbHON [eATENbHOCTH CIEAYIOUIMX THIOB: MPOU3BOACTBEHHO-
TEXHOJIOTHYECKUH, HayYHO-MCCIIeI0BATEIbCKHIA.

Heap aucuMnmiuHbl — chOPMUPOBATH Y CTYACHTOB CUCTEMY (YyHIAMEHTAIbHBIX 3HAHMA,
HEOOXOIMMBIX ISl TIOCIEAYIONICH MOATOTOBKH OakaniaBpa, CIOCOOHOTO K 3(()EKTHBHOMY PEIICHUIO
MPAKTUYECKUX 3aJad4  CEJIbCKOXO3SMCTBEHHOTO TMPOM3BOACTBA, a TaKXKe CIIOCOOCTBYIOIIUX
;[aaneI?ImeMy PAa3BUTHUIO JIMYHOCTH.

3agayu AUCHMILINHBI:

— H3Y4YUTb OCHOBHBLIC (1)I/I3I/I‘-IGCKI/I€ SBJICHUA, OBJIAACTH q)yHI[aMeHTaJIBHI)IMI/I IIOHATUSAMU,
3aKOHAMHU U TEOPHSIMH KJIACCUYECKOM U COBPEMEHHOU (PU3UKU;

— c(hopMupOBaTh OCHOBBI HAYYHOT'O MHUPOBO33PEHUS U COBPEMEHHOTO (DU3UYECKOTO MBILIUICHUS;
O3HAKOMHUTBCSI C HAy4YHOM ammapaTrypoll u MerofamMu (PU3NYECKOTO HCCIENOBaHUs, MPUOOpecTH
HaBBIKU IIPOBCACHUA C];)I/IBI/I‘-ICCKOFO OKCIICPUMCHTA,

— HayuyuThCSA BBIACIATH (PU3UYECKOE COJepKaHMEe B MPUKIAAHBIX 3a7adax Oymyuieu
NeSTeTbHOCTH;

— OBIIQIETh METO/IaMU PEILICHUS HH)KEHEPHBIX 3a/1a4.

1.2. KoMnereHUu 1 MHANKATOPBI UX J0CTHKEHU I
OIIK-1 Crocoben pemath THIOBBIE 3aqaudl MPOQPECCHOHATBHON AEATENHbHOCTH HAa OCHOBE 3HAHHIA

OCHOBHBIX 3daKOHOB MATEMATHYCCKHUX H CCTCCTBCHHBLIX HAYK C HNPHUMCHCHHEM I/IH(l)OpMaHI/IOHHO-
KOMMYHHUKAIIUOHHBIX TCXHOJIOT nit

Konun
HAaMMEHOBaHHE
HHAUKATOpa ®opmupyemsie 3YH
TOCTIKEHUS
KOMITETCHITHH
3HAHUSI OOyuaromuiics 10HKeH 3HATh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUINH ((PU3UKH) JIJIS] pEIICHUS
VIJT-1 onk-1. CTaHJAPTHBIX 33J1a4 B COOTBETCTBHH C HANPABIEHHOCTHIO
Ycnonbsyer POECCUOHATBHOM eI TETBHOCTH
OCHOBHBIC 3aKOHBI _ (BI.O. 10-3. 1)
€CTeCTBEHHOHAYYH
BIX JUCHUILUIMH I | yMEHHUS OO0yyaromuiicst OJMKEH YMETh: UCIOJIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTeCTBEHHOHAYYHBIX TUCIUIUINH ((PU3UKH) IS
CTaHJAPTHBIX pelIeH s CTAaHIAPTHBIX 32/1a4 B COOTBETCTBUH C
3a/1a4 B HaNpaBJIEHHOCTHIO IPOPECCHOHATBHON eI TETbHOCTH
COOTBETCTBHUU C - (b1.0.10-Y.1)
HaIPaBIEHHOCTHIO
npodeccronanpro | HaBBIKH | OOyYarOmHiics TODKCH BIaJCTh: HABBIKAMH:
it TeqaTenbHOCTH WCIOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCHUIUINH ((PU3UKH) JIJISI pEIICHUS
CTaHJapPTHBIX 33/1a4 B COOTBETCTBHH C HAIIPABJIEHHOCTHIO
pohecCHOHATEHOM e TEILHOCTH -
(b1.0.10-H.1)




2. Mecto qucuuminnel B ctpykrype OITOIT

Huctummaa «®us3uka» OTHOCUTCS K 00s3aTeIhbHOW YacTH OCHOBHOW MpodeccHOHAIBHON
o0pa3oBaTeNbHOI MporpaMMbl OakaiaBpuaTa.

3. O0bémM AuCHMILVINHBI U BUJbI y4eOHOH padoThl

OO0beM AUCHUIUIMHBI COCTABIIACT 9 3a4eTHBIX eauHull, 324 akaaeMudeckux vaca. ucuumimHa
n3ydaercs B 2, 3, 4 cemecTpax.

3.1. Pacnipenesienue o0bemMa JTUCUMILJIMHBI 110 BUAAM Y4eOHOil padoThbl

Bun yuebnoii pabotbl KonnuecTBo yacos
KonTakTHas padora (Bcero) 150
B Tom uncne:
Jlexumu (JI) 50
[Tpaktuueckue 3ansatus (I113) 50
Jlaboparopusie 3ausTus (JI3) 50
CamocrositesbHas padora odyuarwmuxcs (CP) 120
KoHnTpoJb 94
Hroro 324
3.2. Pacnpenesienue yueOHOro BpeMeHH O pa3jejaM U TeMaMm
B TOM 4YHCJIC é
Ne u Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAaHHUC pas3Ji€jia U TEMbI 4aCcOB CP E
) I3 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmonekynspHasi Gu3MKa ¥ TEPMOJMHAMIKA
1.1. | Beegenue B pusuky 2 2 - - - X
1.2. | Kunemaruka 14 2 2 2 8 X
1.3. | Jlunamuka 18 2 4 4 8 X
2.4. | 3akoHBI COXpaHEHUs 16 2 2 4 8 X
15 Mexannueckue KoneOaHus u 20 4 4 4 8 <
BOJIHBI
16 DNEeMEeHTHI MOIIEKYIAPHOH 1 20 4 4 4 8 <
CTaTHUCTUYECKON (PU3UKHU
1.7. | OCHOBBI TEPMOJUHAMUKHU 20 4 2 4 10 X
Paznen 2. DnekTprudecTBO 1 MarHeTU3M
2.1. | DnexTpocTaTHKa 18 2 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | BNEKTpUYECKHUE LIETHU U 24 4 6 4 10 X
MaTepuabl




23 ITocTossHHOE MarHUTHOE ) 4 4 4 10 X
oJie

DNIeKTpOMarHuTHBIE

2.4.
KoJIeOaHUs U BOJIHBI

20 4 4 4 8 X

Paznen 3. Ontuka u aromHast pu3uka

FGOMeTpI/ILIeCKaH X1 BOJIHOBas

3.1. 18 2 4 4 8 X
OTTHKA

3.2. | KBantoBas usuka 20 4 4 4 8 X

33. ®du3uKa aTomMa U AIEMEHTHI 18 4 4 5 8 .
bu3MKYU TBEPAOro Tela

3.4. | SnepHas ¢usnka 18 4 4 2 8 X

3.5. | ®usnyeckas KapTuHa MUpa 4 2 - - 2 X
KoHTtposb 54 X X X X 54
OO01mas Tpy10eMKOCTh 324 50 50 50 120 54

4. CTpyKTYypa M coJep:KaHue TUCHUILINHBI
4.1 Conepxxanue QM CUUIITHHBI

Paznea 1. Mexanuka, MosieKy/asipHasi pU3MKa M TEPMOIMHAMHKA

BBenenne

[Ipenmer ¢usuxu. Meron no3nanusi B (usmuke. DKCIEPUMEHTHl U TE€OpHH. Poib MaTeMaTHKH.
®dusnueckue 3akoHbl. [lonsTue ¢axrta B ¢usuke. Mozgenu. Ilpsmble u oOpaTHble 3a1a4u (U3UKU.
Pa3zmepHocTH Ppu3MUECKUX BETUYHH.

Kunemarnka

JIBukeHue kak riaBHas (opma cymiectBoBaHusi marepuu. [IpoctpanctBo u Bpems. CriocoObl
ONMCAaHUs COCTOSIHUS Tejna W cucreMsl Ten. CucTeMbl OTCueTa M KOOpAMHAT. Ponb M NpUHIMIIBI
BbIOOpa cucteM KoopauHat. CTerneHn cBOOObl, MHBAPUAHTHBIE CBOMCTBA YKCIIA CTEIEHEW CBOOO/IBI.
TpexmepHOe 1 MHOTOMEpPHOE IIPOCTPAaHCTBA. MarepuaibHas TOYKa M PAcpOCTPaHEHUE ATOM MOJENIN
Ha MHOTOMEpHBIN citydail. TpaekTopus 1 MUpOBasi TUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE Kak
npousBojHble. IlocTymaTenbHOe M BpamjaTeIbHOE [BMKEHUS KaK OCHOBHBIE BH[Bl JIBUKCHHI.
VYTroBbIE CKOPOCTh U YCKOPEHHE, HOPMaIbHOE U TaHT€HLIMaJIbHOE ycKopeHus. CKOpOCTh U YCKOpEHUE
B MHOT'OMEPHOM IIPOCTpaHCTBE. MHepLmanbHble CUCTEMBl M PABHOIPABHOCTH IOKOS U PABHOMEPHOIO
psIMOJIMHEHOTO ABMXKeHus. [locTynaT o mocTossHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeobpaszoBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JABM)KEHUH MHEPLUAIbHBIX
cucreM. IIpeoOpa3zoBanust JlopeHna u pensaTUBHCTCKOE CIIOKEHHE cKopocTeil. MHTepBan Mexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAnnamuka

Cuna un macca, cynepnosunus cui. [lepselii u BTOpoii 3akoHbl HbloTOHA. Y paBHEHUS ABUKEHUS,
pOJIb HaYyallbHBIX YCJIOBUM, MPUHLHUI JeTepMUHU3MA. [Ipumepbl pemieHus: ypaBHEHUN JBUKECHHS.
JIBM>KEHHME TeNl B IOJIE CUJI TSATOTEHMs, SBJIEHUE HEBECOMOCTH B CIyTHHMKaX. /[uHamuka ciesmmx
cucteM. Mmnynbc, 3aKOH COXpaHEHUs HMITYJIbCa JJI MEXAaHWYECKOM CHUCTEMBI, TPETUH 3aKOH
Herotona. BzaumopeiictBue ten uepes nose. OOmas GpopMyaupoBKa 3aKOHa COXPaHEHUsI UMITYJIbCA.
Kunernueckast sHeprus mMatepuanbHON TOUKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMITyibca. PaboTa
U TOTeHIMaJIbHas sHeprus. Pabora nmepemenieHns MaTepUalbHOM TOUKH MO KPUBOJIMHEHHOMY ITYTH.
[loTeHumanpHple  CWJIBI, BBEACHUE IOHATUSA IOTEHUMala [  B3aUMOJACUCTBYIOIIMX  TeJl.
[TorennmansHast (yHKIMS, TOTCHIMATIbHAS TOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MOTEHIMATIHHON
¢ynkuuu. [loTeHnmanpHas sMa M yciIOBHE YCTOWYMBOIrO paBHOBecus. HEBO3MOXHOCTH paBHOBECHS
CUCTEMBl B3aUMOJACUCTBYIOLIMX CTATUYECKMX TOUYEYHBIX OJEKTPUUECKUX 3apsinoB. IlpuHuumn
IJIOTHEHWIIIEH YMaKOBKH U OOBSICHEHHWE MPOCTPAHCTBEHHBIX (hopM KpucTamioB. KondopmanmoHHbII
aHanu3 MOJEKyJ1. MOMeEHT cwibl. JIMHAMUKAa BpAlllCHWs TOYKU U Tela BOKPYI IIOCTOSIHHOM OCH,
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MOHSATHE O MOMEHTE MHEPUUU MATEPUATLHOM TOYKM M Teja. Y PaBHEHHE IBM)KCHHS BPAILIAIOIIETOCS
BOKPYTI HEMOJBWKHOU OCH Tesla. MOMEHT UMITYJIbCa, CBSA3b €0 KOMIIOHEHT C KHHETUYECKOU dHEprueil
BpauieHusi. M3MeHeHne MOMEHTa MHEPIUHU Tela MpU MEePEeHOCEe OCU BpauieHus. ['J1aBHbIE MOMEHTBI
UMHEpPUMHU U YCTOWYMBOCTb BpAIIECHUs Tel. 3aKOH COXPAHEHMsS MOMEHTA MMITYJbCa Tela U CUCTEMBI
Ten. OcoOeHHOCTH KOHCTPYKIMHU BepTosieToB. ['mpockombl M uXx npumeHeHue. LlenTp macc u
ypaBHEHUE €ro ABMkKeHus. Pa3nenenne nocTynareabHbIX U BpallaTelIbHbIX JBUKEHUN TBEPIOTO TEJIa.
[Tapa cun. Cucrema ypaBHEHUM U1l JBUYKEHUS TBEPAOIO TEJAd U €r0 KMHETUYECKas SHEprus. 3aKkoH
COXpPaHEHHUs1 DHEPIMU U €ro CBiA3b C PAaBHOMEPHOCTBIO TEYEHHUS BpPEMEHHU. [IBUIKEHHE CHCTEM CO
MHOTHUMHU cTeneHsiMu cBoOo bl OyHkuus Jlarpanxka u ypaBuenus Jlarpanxka. [IpuHiun HauMeHbIIETO
JICUCTBUA.

JAunnHamuka 00JbIIUX CKOPOCTENH

[Tpunuun otHocuTeNbHOCTH B (pusmke. PenstuBucrckuii mmmnynbe. [IpeoOpa3zoBanue sHeprum-
nMIrynbca. Macca U ee CBsI3b C dHEpruei Mnokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMOJIciicTBUS dacted. HeammutuBHOCTH Macchl. JledekT Maccel W 3Heprernka. KuHermueckas
SHEpPTUsT B PEISITUBUCTCKOM MEXaHUKE. YPpaBHEHHE [JIBJKEHHMS MaTE€pUaIbHOM TOYKU B
PENATUBUCTCKON MEXaHHWKE. J[BMKEHHWE MaTepUaIbHOW TOYKHM MOJ JCHCTBHEM ITOCTOSSHHOW CHJIBL.
CkopocTp cBeTa Kak IpeAelibHas CKOpocTh. YacTuilpl ¢ HylIeBOM Maccoll mnokos. llpuHiun
SKBUBAJICHTHOCTH M TEOPHS IIPOUCXOKICHUS CUIT BCEMUPHOTO TATOTEHUS.

KoJsie0anus u BOJIHBI

KonebOanuss kak 4YacTHbBIM ciy4dail IBUKEHMs, YCIOBHS IOSBICHHUS KojeOaHUU. YpaBHEHUE
IBUKCHHSI TPYXKHHHOTO MasTHHKAa © ero pemeHue. [‘apMoHMueckoe KojeOaHHe H  €ro
XapaKTepUCTUKU. YpaBHEHHUE JIBUKEHUS (PU3NYECKOrO0 MAasTHUKA U €ro pelieHHe, MaTeMaTUYeCKU
MasTHUK. DHEprusi TapMOHMUYECKUX KoseOaHuil. BeIHYyX/IeHHbIE KONeOaHUsl U SIBICHHUE PE30HaHCA.
Peszonanc kak mposiBaeHune Oudypkamuu. ABTokojieOaHus. [Ipumepsl MpoOsSBICHHUS PE30OHAHCHBIX H
aBTOKOJIEOATEbHBIX SIBICHUN B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas repenaya SHEPTrUU B
CHUCTEME OJIMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJHBI B yNpyrux cpenax, JMHEHHbIC, TTOBEPXHOCTHBIC
1 00BEeMHBIE BOJHBI, TIONEPEUHbIE U MPOJIOJIbHBIE BOJHBI, (DPOHT BOJHBI, TUIOCKHWE U ChEepHUYECKHe
BOJIHBI. AHAJIMTUYECKAs 3amuch Oeryiiel BojiHbl. BonHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BotHOM. CroxeHune konebanuil u BonH. KorepeHTHbIe UCTOYHHKHK BOJH. MHTepdepeHnus BOIH OT
TOYEUHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS TMOSBICHHUS MAaKCUMyMOB U MUHUMYMOB. CllIOKE€HHE
KpyroBeix U chepuueckux BonH. [locTpoenue (ppoHTa BONHEI 1O MpUHIUMNY [loiireHca, MoBeACHUE
(bpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoyH. [Ipunmun depma. Beisog
3aKOHa MPEJIOMJIEHUS BOJIH Ha IPaHUIIE IBYX cpell Ha ocHOBe npuHuuna @epma. [Ipunmun depma kak
YacTHBIN cilydail oOlero mpuHLMIA MUHUMakca. llosBiieHne OTpa)kKeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, ClI0XKEeHHEe BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. IlepexomHoe cocTosiHUE U BpeMs
penakcauuu. CBSI3b AJIUH CTOSYMX BOJH C pa3MepaMu Cpelbl, TUCKPETHOCTh JUIMH CTOSYUX BOJIH.
KBanToBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEHTBI CTATUCTHYECKOM U MOJIEKYJISIPHON (PU3UKH

MUKpPOCKOTIMUECKHE W MaKpOCKONMYECKUEe sBIeHUs. MaeanbHbli ra3 Kak CTaTHUCTHYECKas
cUcTeMa MHOTMX yactull. /laBieHue, o0beM U TeMmieparypa raza Kak 0000IIEHHBbIE XapaKTepUCTUKU
cocTosiHUS Ta3a. PaBHOBeCcHblE W HEpPaBHOBECHBIE COCTOSHUS Taza. OOpaTumble W HeoOpaTHMbIE
nporeccel. [[uarpamma maBieHHE-00beM. ODKCIIEPUMEHTAIBHBIE Ta30BbIE 3aKOHBI, 00O0OIIEHHBII
ra3oBblil 3aKOH (YpaBHEHHE COCTOSIHUS MJEalbHOrO raza). BelBOJ ypaBHEHUS! COCTOSIHUS UJ1€aIbHOTO
raa Ha OCHOBE KMHETHYECKHX MpeICTaBICHUNA. DU3NYECKUN CMBICI MOHATHS TEPMOJIUHAMUYECKON
Temneparypbl. Pacmpenenenune »Heprum mo cremeHsM cBoOoxabl. Pacmpenenenuss MakcBemna u
bonsiimana, Gapomerpuyeckas gopmymna. HepaBHoBecHbIe mporiecchl. Juddysusa, muddys3us gepes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJICHHE W €ro poJib B JKU3HEACATEIILHOCTH PACTCHH.
Tennonepenaua. Buyrpennee Tpenue. BoipaskeHue HepaBHOBECHBIX IMPOLIECCOB uepe3 00O0OIICHHbIE
TepMoauHamMuueckue cuibl. CooTHomenue B3auMHocTu OHcarepa. PeanibHble rassl, ypaBHeHHe BaH-
nep-Baanbca, KpuTHYeckas TOYKa, pEATbHBIE HW30TE€PMBbI, CKWKEHHE ra3oB. DiaykTyauuu u
camoopranu3zais npu (Gpa3zoBoM Mepexoje ra3-KuAKOCTh. JKUIKOCTH, TOBEPXHOCTHOE HATSHKEHUE B



KUIKOCTAX, OXJAXKICHHE >KUAKOCTHM NPU HUCHAPEHUH, TEPMOPETYISALUsS PACTEHUH W IKUBOTHBIX.
CMmauuBaronyie 1 HeCMauMBarolye KuakocTu. Kanmuispaslie siBienus, Gpopmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe Hayano TEPMOAMHAMHKH, W30MPOILECCH], anabaTUUYEeCKUil MPOILECC, OXJaKICHUE Ta30B
pu aanabaTUYeCKOM pPaCUIMPEHUU U TOJy4YeHHe HU3KHX Temreparyp. YpasBHenue Ilyaccona u ero
BbIBOJ. Kitaccuueckas Teopus TEIJIOEMKOCTEH, IPUYUHBI OTKJIIOHEHUSI PEAIBHBIX TEIUIOEMKOCTEN KaK
(GyHKIIUM TeMIiepaTypbl OT pe3yJIbTaTOB Kilaccuyeckoil Teopun. Pabora nneanbHOro raza B pa3jiMyHbIX
nporeccax. Obparumeie 1 HeoOpaTuMble HUKIBL TernoBsle MamuHbl ¥ UK KapHo, BTopoe Hadano
TepMoAMHAMUKH. KoMIpecCMOHHbIE XOJOAWJIBHUKM UM TEIUJIOBBIE HACOCHIL. OHTPONMS  KaK
TepMOJAMHAMHYECKUN noreHuuan. dopmyna Ui dHTponuM uieanbHoro rasa. Teopema KapHo u
0000IIeHNEe TIOHATHUSA SHTPOIUU KaK TEPMOAMHAMHYECKOTo IMoTeHnuana. CBs3b SHTPONUU C
MHUKPOCOCTOSIHUSIMU UJ€aIbHOTO raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPONUS U CTENEHb
BbIpoXkieHus: cucreMbl. Dopmyna bonbumana. Dutponus u uHbopMmanus. Bospactanue sHTponuu
Ipu HEOOpaTHMBIX TPOILECCaxX Ha TPUMEpEe BBIPABHUBAHUS TEMIIEPATypbl IBYX HAaXOJISIIUXCS B
KOHTAKTE HArpeThiX TEJ M IPU BBIPABHUBAHMM JABJICHHUI B JIBYX 4acTsax cocyna ¢ razoM. [lepBoe u
BTOpOE Hayaja TEPMOJUHAMHUKHU, U KHUBblE OpraHu3mbl. lloHATHE O TepMOaMHAMHKE HEOOPATHMBIX
MPOLIECCOB U OTKPBITBIX CHCTEM. OHTPOIUS B CHUCTEME OpraHuU3M - OKpyXKawomas cpena.
[Ipon3BOACTBO SHTPONIMU B HEPABHOBECHOU cpene u Teopema [Ipuroxuna.

Pa3znen 2. DiieKTpU4ecTBO 1 MArHETH3M

JJIeKTpUYecKre 1 MATHUTHbIE SIBJICHUS

[lonsTe O mNOJAX, MOJNS CKAIIPHBIE U BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIpsLDKEHHOCTb, MOTOK, LMPKYISIMS, CUJIOBbIE JIMHUU BEKTOpHOro mnosd. Cynepno3unus mojew,
3aps/ibl, 3aKOH COXPAHEHUS 3apsi/10B.

B3anmopeiicTBrE HENMOABHKHBIX U IBUKYIIUXCS 3apsaoB, ODU3NYECKUN CMBICT MATHUTHOTO IOJIA.
ITone Toueunoro 3apsina (3akoH Kynona) u cucremsl 3apsnoB. Ilone numons. DnekTpocTaTudyeckoe
MoJie MOJIEKYJIbI W XUMHuUeckue peakuuu. MuTerpanshas ¢opma 3akona Kymnona, teopema ['aycca
(mepBoe ypaBHeHue MakcBenia). BeiBox Gopmyn A HampspKEHHOCTH JIEKTPOCTATHUECKUX IMOJIEH
3apsHKEHHOT0 NPSIMOTO TMPOBOJA, IUIOCKOCTH, KOHJeHcatopa. Pabora mnepemermieHus 3apsjia B
JJIEKTPOCTATUYECKOM  IIOJIe, TIOHATHE IOoTeHuuana. Bropoe ypaBHeHue Makcsemna Ui
ANEKTPOCTATUKN B HMHTETpalibHOM (opme. DieKkTpuyeckass €MKOCTh OJHOIO MPOBOJHHMKA U JIBYX
IIPOBOJIHUKOB, KOHAEHCATOPbI, paboTa Mo 3apsjKke KOHAEHCATOPOB. DHEPrus 3JEKTPOCTATUYECKOTrO
nonst.  M3MeHeHMe  HanmpspKEHHOCTH — DJIEKTPUYECKOrO0  TMOJsi  INPU  BBEACHUM  JUAJIEKTPHKA,
MOJIIPU3YEMOCTb  TUDJICKTPUKA, OUAIEKTPUYECKass IPOHULAEMOCTb. V3MeHeHHe IUIIEKTPUYECKOM
MIPOHUIIAEMOCTH TPU XUMUYECKUX PEaKIUAX U MCIOIb30BaHUE 3TOro 3 (eKra. DINeKTPUIECKOe MoJie
B NpoBOAHUKAX. [IoHATHE O TOKE MPOBOJUMOCTH, BEKTOp TOKa M CWiIa TOKa, AuddepeHuunanbHas
dbopma 3akona Owma. IlepBoe mpasmino Kupxroda. [lpuumHa mosiBIeHUs >JIEKTPUUECKOTO TOKA B
MIPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHUX AJIEKTpUYEeCKHX cuil. BoiBon 3akoHa Oma ams
Bceit nienu. Bropoe npasmio Kupxroda. MarautHoe 1mose nmpsMoro Toka, 00bsICHEHUE €ro MOSBICHUS
Ha OCHOBAaHMM PEIATUBUCTCKUX NpeJCcTaBleHUN. VHrerpanpHble ypaBHeHMs MakcBemna ams
MOCTOSIHHBIX MAarHUTHBIX MoJjei. [IpuMepbl BBIYMCICHUS HANpPSDKEHHOCTEH MAarHUTOCTATHYECKHX
noneil. 3akoH buo-Casapa-Jlannaca. BaumoneiictBue noseii u 3apsaoB (Toxos). @opmyna Jlopenua
JUISL CWJIBL, EMCTBYIOIIEH Ha 3apsJ €O CTOPOHBI JIEKTPUYECKOTO M MarHUTHOro mnonei. IlpuHmmn
JNEHCTBUS Macc-CHEKTPOMETPOB M HX IPUMEHEHMs B XUMUU. VHAYKIMOHHBIE SBJIECHMS,
TpaHcpopmaTopbl, (uU3MUEeCKHe NPUHLUIBI HUX JeHcTBUSA. OkcTtpaToku. IlomHas cuctema
UHTETpallbHbIX ypaBHEHMH MakcBemia. CMbICT WIEHOB CUCTEMBI ypaBHEHMH Makcsemia,
ONMCHIBAIOLIUX SIBJICHUS, CBSI3AHHBIE C W3MEHEHUSMH DJIEKTPUYECKMX M MAarHUTHBIX BEJIWYHMH BO
BpeMeHH. B3auMOCBS3b ANEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX IOJIEH, 3JIEKTPOMAarHUTHOE T10JI€ U
nm3nydenue. [lons nBrkymmuxcs 3apsaoB. M3inydeHue >3JI€KTPOMarHUTHOrO IOJs HEPAaBHOMEPHO
OBUKyIUMcst 3apaaoMm. «Ilapagokc» atoma.

Pa3znes 3. OnTuka u aroMHasi pu3uKa

JJIEKTPOMATrHUTHOE U3JIyYeHHe H ONTHKA



CB00OOIHOE IIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHUE B BUAE JIEKTPOMATHUTHOM BOJIHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHBIX BOJNH. CKOPOCTbh PACIpPOCTPAHEHUs JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenus. Illkana snekrpoMarHuTHBIX BOJIH. CIOCOOBI T€HEpaluy U UCIOJIb30BAHUE B
HayKe U TEXHHUKE BOJIH Pa3IMYHbIX YACTOT.

SIBrieHus1, onuchIBaeMble BOJHOBOM Teopueil csera. HTepdepeHuus cera, yCIOBUs MOSBICHUS
CTaTU4ECKON WHTEPPEPECHIIMOHHON KapTUHBI, MHTEpPEpEeHIMs NpU pas3leleHud (POHTA BOJHBI,
IIPOCBETIICHUE ONTUKHU, UHTEp(epoMeTprl U UX Hcnosib3oBaHue. Dypbe-criekTpoMmerpsl. [loHsTue o
ronorpadun. Jdudpakuus, mudppakuus Ha mend. DOKyCHpOBKA IJIEKTPOMArHUTHBIX BOJIH U CBS3b
pasmepa JIUGPAKLIMOHHOTO IATHA C pa3MepamMu peduiekropoB. OCOOEHHOCTH OpraHu3aluu
PaINOJIOKAIIMOHHON CITY>KObI. YCIOBUSI Tepexoja OT BOJHOBOM OINTHUKU K TeOMETPUYECKOW. 30HbI
®penens, 30HHas acTuHka Openens kak GoKycupyromuil sneMeHT. JudpakiuuonHas pemeTka Kak
THMCTIEPTUPYIOIIAsl CUCTeMa. AHallM3 COCTaBa CBETa MO JUIMHAM BOJIH. PeHTreHoBckas Iudpakuus,
HoHATHE 00 00paTHBIX AUDPAKIMOHHBIX 3a7jadyaX, PEHTTEHOCTPYKTYPHBIM aHalu3 U €ro 0COOEHHOCTH
NPUMEHUTEIPHO K OHonorumyeckuMm oObektam. IIpoctpanctBennast crtpykrypa JHK u PHK.
JudpakmoHHbIi Ipeaesn pa3penarneil cnocoOHOCTH ONTUYECKUX TPUOOPOB.

CBeT u BemIecTBO, MOHITHE O BTOPHYHBIX BOJHAX, Pa3/leICHUE PHEPTUU Ha TpaHMLe pa3aena ¢as,
PE30HAHCHBIN XapakTep B3aMMOACHCTBUS CBETa U BellecTBa. Jlucnepcus, KIacCH4ecKoe 0ObsCHEHHE
3aBHCUMOCTH KOX((UIMEHTa MPETOMIICHHS CBETa OT JJIMHBI BOJHBI TAJAlOIIEro CBera. SIBieHue
JBOMHOIO JIy4enpesoMJICHUs, NTOJIIpU3aLus CBeTa KpucTaulaMy. [1onsipu30BaHHbII CBET, ONTHYECKAs
aKTUBHOCTb, CaXapOMETpHs, MHCIIOIb30BAaHUE SIBJICHHUS BpalIeHMs] IUJIOCKOCTH MOJSIpU3alUd B
MoJIeKyJsipHO 6uonoruu. @oro3ddexr u kBaHToBast npupoja ceeta. Kpyr siBieHuid, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B OMNTHKE. J[BONCTBEHHOCTH
IPUPOJBl CBETAa. 3aKOHBI IIOIVIOILEHMUS] CBETa, IOHATHE O HeluHeHHbIX 3¢dextax. OCHOBHbIE
AJIEMEHTHI KOHCTPYKIIUHU CIEKTPO(POTOMETPOB. 3aKOHBI OCBEIICHHOCTH, 3aBUCHMOCTh OCBEIIEHHOCTH
OT BHJIa OCBETUTEIIEH.

KBanToBas ¢pusuka. Puznka aroMa u 3J1eMEeHThI (PM3MKH TBEPAOIO Tesa

OcoOeHHOCTH TIOBEJEHUS] MUKpouyacTHll. IIpWHIMOBI ONMUCaHUS MOBEAEHUS MMKPOYACTHUIL,
BOJIHOBas (DYHKIIMsI, COOTHOIIEHHE HeolpeneneHHocTeil, BonHa Jne bpoitna. Ilocrynatsl bopa.
Vpasuenue [llpenunrepa (BpeMeHHOE W CTAallMOHAPHOE), (DU3UYECKUU CMBICI BXOJIAIIMX B HETO
yieHoB. Pemenue cranumoHapHoro ypaBHenus IlpeauHrepa maisg dYacTHIbl B OJHOMEPHOM
MOTEHLIMAJIbHOM SIIMKE W YaCTUIBl HAa OKPYXHOCTU. YCJOBHS MOSIBICHHUS KBAHTOBBIX SIBJICHUU.
Brnusinue macchl W o0nacTu JOKanM3alMKM YacTull. /[BymepHas MOTEHIMalbHAs siMa, BBIPOXKIICHUE
KBaHTOBBIX COCTOSIHUM U CHATHE BbIpOKeHUs. [loTeHInanbHas sMa KOHEUHOM TITyOMHBI U BIMSIHUE €€
rIyOMHBI M IIMPUHBI HAa YPOBHH DHEPTUM 4YacTUIBI. BO3MOXXHOCTH JNOKaNM3alMM YacTHIBl B
npoctpancTBe. TyHHenbHBIH 3¢ dext. 3anonHeHue ypoBHed W npuHuun llaynaum, momHas sHeprus
COBOKYITHOCTH AJIEKTPOHOB B KBaHTOBOH CHCTEME. YPOBHHM 3HEPIMHM B aTOME BOAOPOJA, MEPEXOIbI
MeX1y ypoBHSAMHU. VHIUBUIYadbHOCTh CIIEKTPOB aTOMOB M 3MHCCHOHHBIA CIEKTpajbHBIA aHAJIM3.
Merammndeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPpEeNsUHM LBETHOCTH BemiecTBa M 3¢ dekra
COTIPSKEHMs] XUMUYECKHX CBsi3el B MoJiekynax. HopManbHas 1 MHBEpCHas 3aCeIEHHOCTh KBAaHTOBBIX
coctosiHuil. Iloryomenue, cnoHTaHHOE W BBIHYXJEHHOe u3nydeHus. Koadpdunmentsl DifHIITENHHA.
®opwmyna [Inanka. YcuieHne cBeta Mpy NpOX0kKACHUN Ye€pe3 NMHBEPCHO 3aceleHHyto cpeny. [lonstue
0 Ja3epax.

duznyeckas NpUpPoia XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOCHHE MHOTO3JEKTPOHHBIX aTOMOB,
rubpuan3anys, OOBSCHEHHE MPUYMUH TOSBICHUS MPOCTPAHCTBEHHBIX (opMm Monekyn. [lpunHnummn
MaKCHMaJIbHOTO MepeKpbIBaHus. BHyTpeHHee BpaleHHe B MOJIEKYJaX U €ro posib B OMOXUMUYECKHX
peakuusax. J[BH>KeHHe 4acThIl B MHOTOQTOMHBIX MOJIEKYJIaX U BUAbI MOJEKYJISIPHON CIEKTPOCKOIHH.
CumMeTpHs MOJIEKYJ U MOSBJICHUE MPaBUII 0TOOpA.

@DOTOXMMHUYECKHE pEaKIMU W OCOOEHHOCTH TOTCHLIUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKICHHBIX 3JIEKTPOHHBIX COCTOSIHMM B MoJsiekyiax. Pacmaa monekyn npu (OTOBO3OYKIACHUSIX.
®dusnueckas npupona ¢GorocuHTesa. TpaHcmopT sHepruu npu (oTocuHTe3e. 30HHAs CTPYKTypa
3JIEKTPOHHBIX COCTOSIHUM KPUCTAJIJIOB. 3alOJIHEHHBIE W HE3allOJHEHHbIE 30HBI. YpoBeHb Depmu.
[TpoBOTHUKY, MTOTYTIPOBOJAHUKU U TUAIIEKTPUKHA. OCOOEHHOCTH MPOBOAMMOCTH B TIOJTYIPOBOJHHUKAX.
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Anepuas puszuka
CucremaTHKa 3JIEMEHTAapHBIX YacTUL. 3aKOHbI B3aUMOIPEBPAILCHUN YacTHL], SACPHBIE peaKkluy,
nedext maccel. CTpoeHue sep, sIepHble CUIIbl, YCTONUNBbBIE M HEYCTOMYMBBIC s/pa, €CTECTBEHHAs U

HCKYCCTBEHHAst PaZOaKTUBHOCTD. 3aKOHbI PaaMoOaKTUBHOIO pacnaja. [IpuHmmns!
palMOaKTUBALMOHHOIO aHanu3a. «MedeHble» aroMmbl B Ouosoruu. [lyTu ucnosb3oBaHus saepHON
SHEPrUHu.

du3znueckasn KapTuHa MHpa

Ilonatue o0 »HBomonuM B (U3MKE, OUOJOTMM M JApPYrHX HaykaxX. [IpOTHBOIIOIOKHOCTh
HaIIPaBJIEHHOCTEN ITUX ABOJIIOLIMOHHBIX MpolieccoB. IIyTu npeosonenns npoTuBopeyusl.

Bpewms B knaccuyeckoM mupe. Poiib nepuondeckux 1 HenepruoAUYECKUX MPUPOJHBIX TPOLECCOB
B (OPMHPOBAHWUU TOHATUS BpPEMEHHU. VIHBApHMAHTHOCTh MPOCTEUIINX (PU3HMUECKUX 3aKOHOB
OTHOCHUTEJIBHO CMEHBI 3HaKka BpeMeHU. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CUCTEMaxX U MOSIBIICHUE
CTpenibl BpeMeHH. Poib ciaydailHbIX (akTOpoB B (OPMHPOBAHHUU CTpeNbl BpeMmeHH. DiyKTyanuw,
NOSIBJICHME CAaMOOpraHU3alMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockornmyeckuit 3¢ ¢dexr. Ponp Oudypkanmii. [loBeneHne SHTpONMU B OTKPBITHIX CHCTEMaXx.
[TpuHIMDO TOTIOJIHUTENBFHOCTH U €ro BCeoOLHOCTh. Mcnonb3oBaHue Mojeneil siBleH! 1 00BbEKTOB B
mporiecce NO3HAHUS KaK CIEICTBHE MPUHIIMIIA JOTIOTHATENbHOCTH. OOpaTHBIC 3a7auu, CyObEKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTb IPHHLMIA JIOKa3aTeIbHOCTH B Hayke. IlpuHiun
COOTBETCTBHS, HaOloJaeMble H HeHaOJrogaeMble BelMWYMHBI B ¢usuke. TpeboBanus K
¢dopmupoBaHul0 ¢pu3MUecKUX Teopuid. PacmupeHHoe NOHMMaHME MPHHLMNA JETEPMUHHU3MA.
CrnyuailHoe ¥ 3aKOHOMEpPHOE B NPUPOJE U Mpeiesbl TPUMEHUMOCTH HayyHOro mporHosa. Hayunbril
IIPOrHO3 B Hayke 00 oOuiectBe. Pusnka u kubepHeruka. Cresiue CUCTEMbI U yIIpaBJIeHHE.

4.2. Cogepxanme JeKIui

Ne 2 2
Kpatkoe cogepxanue neKiuuu = 9
/1 g =

N

1. | OBomronuss U COBpeMEHHBbIE MojJenH (Qu3ndeckol KapTUHB Mupa. CoBpeMeHHas
¢bu3MKa Kak KyJabTypa HaONIOACHHUM, MOJCIMPOBAHUSA, OSKCIEPUMEHTAIBHOTO
WCCIICIOBAHUS W KOJIMYECTBEHHOI'O TMPOTHO3MPOBAHUSA SABJIECHUW MpupoAbl. Ponb
(GU3MKN B pa3BUTHH TEXHUKU W arpoOMPOMBIILIEHHOTO MpOon3BoAcTBa. KnHemarnka
MaTepHATbHOMN TOYKH. Koopannarnsiit METO/I ONMMCAHUS  JIBMOKCHHM.
Kunematnueckoe  ypaBHEHHME  JBWKEHHUS M  ONpElEIsieMble 10  HEMY
KUHEMAaTHYECKHE XAPAKTEPUCTUKU.

2. | BextopHblii cnoco0 omwcaHus JIBW)KCHUH. BEKTOpBI IepeMemieHusi, CKOpPOCTH, 2
YCKOpEHUS. YTIIOBBIE XapaKTEPUCTUKH JABM)KEHUS IO OKPYKHOCTH. OJIEMEHTBI
penaTuBUCTCKON MexaHuku. [locTynaTel crnienuaabHOW TEOPUHM OTHOCHUTEIHHOCTH.
[IpeobpazoBanus Jlopenna. CnoxkeHue ckopocTeil. OTHOCHUTENBHOCTh JIMHBI
OTPE3KOB U JUJIUTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | AuHamuika MaTepHaIbHOM TOYKH U TIOCTYMATEIBHOTO IBHKEHHsI TBEPAOTO Tena. 2
[Ipuniun  oTHOcUTENbHOCTH. 3akoHbl HptoroHa. Buaer cumi.  JluHamuka
BpalaTeNbHOrO ABUXKEHUSA. MOMEHT cuiibl. MOMEHT MHEPIMH. 3aKOHBI COXPAHEHUS
UMIyJibca U MOMEHTa WMMyJbca. VHepuuanbHble U HEUHEPIUAIbHBIE CHUCTEMBI
orcuéra. CUIIbl HHEPLIMH NIPU PA3JIMYHbIX BUAAX JBUKEHUS.

4. | PaGota, MoOImHOCT, M OdHeprusa. MexaHuyeckas paboTa U MOIIHOCTh MpHU 2
IIOCTYATEIbHOM U BpalllaTeIbHOM JBIKEHUsAX. KuHeTnueckas 3Heprus u teopema
0 KUHETUYECKOW SHEPTUH.

KoHcepBatuBHBIE CWJIBI M NOTEHLMalIbHas 3Heprus. IIpuMepsl MOTEeHLMAIBHBIX
noJjiel. 3aKOH COXPaHEHUsS SHEPTHHN B MEXAHUKE.
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Mexannueckue konebanus. KunemaTnka rapMoHWdeckux koseOanuil. CroxxeHue
KoJieOaHUH. AKYCTHYECKHE PE30HATOPHI.

Junamuka  rapMoHuWdeckux — konebanui.  JluddepennmanbHoe  ypaBHEHHE
KoJieOaHuH. 3aTyxarllne U BBIHYXIACHHBIC KojcOaHus. MexaHW4eCcKuid pe30HaHC.
MasTHUKWU.

Mexannueckue BONHBL. BomHoBoe ypaBHeHnue. Bunabl BonH. MHTepdepenuus,
audpakuus 1 qucnepcus BojaH. BonHel u nHopmarus.

OCHOBHBIE TOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKON Teopuu. MieanbHblil Ta3.
OcnoBHoe ypaBHeHue MKT u ypaBHeHHE COCTOSIHUS MACATIBLHOIO rasa.

ArperaTHble cocTOsiHUS U (a3oBble Tepexonabl. PeanbHble razpl. CoKMKEHHE Ta30B.
OcobenHoctu  xkuakoro  cocrostHud.  Ctpoenue — kpucramwioB.  JledekTsl
KPUCTAJIJINYECKOIr0 cTpoeHus. [IpouHOCTh U NIIACTUYHOCTD.

SBnenuss mnepenoca. JAuddysus, TEmIONpoBOAHOCT, UM BHYTPEHHEE TpEHUE.
MoJieKynsipHO-KMHETHUECKasl TEOPHS SIBJICHUH IepeHoca.

10.

OcCHOBBI TEpMOJMHAMUKU. BHYTpEHHS 3HEprusl U epBOe Hayaio TEPMOANHAMUKH.
PaGora w Temo€MKOCTh Ta3a MpHU pa3MYHBIX Mporeccax. Bropoid 3akoH
TepMOJIMHAMUKHU. TernaoBble ABUraTeNr U XoaoauiibHbie MamuHbl. KIIJI TennoBbix
JIBUTATEJIEN W CTaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMmoauHaMuku. [loHsTue
sHTporuu. [loHATHE O TEepMOJAMHAMHKE HEOOpPAaTUMBIX IPOIIECCOB M OTKPBITHIX
CHCTEM.

11.

OnexTpuueckuid 3apsan. B3aumonelcTBue 3apsioB. DIEKTPOCTATUUECKOE IIOJIE.
Bekrop mHanpsok€éHnoctu. Pacuér anexkrpocratndeckux nosied.  [lorennman
JIeKTpOCTaThdyeckoro  moins. Pabora 1o  mepemelieHHI0O — 3apsijioB B
JIEKTPOCTATUYECKOM  TIOJIE. [lotenuman ¥ TpagMeHT  NOTEHLHMA’A.
OKBUIIOTEHIMAJIBHBIE IOBEPXHOCTH.

12.

BemectBo B anexkrtpuueckoM 1mosie. llonsipHble W HENoJspHBIE MOJIEKYIIBI.
[lonApuzanus  OUDIEKTPUKOB. Bektop  cmemeHus. IIpoBoguuku B
IEKTPOCTATUYECKOM I0JIe. DNEKTPOEMKOCTb NPOBOJHUKOB. KOHI€HCATOPBI.

13.

[TocTostHHBIN 2nekTpuueckuii Tok. 3akoH Oma. DnekTpoaBrkyiias cuia. [IpaBuia
Kupxropa u  pacuérel snektpudeckux nemneil. Knaccuueckas — teopust
ANEeKTpONpoBOAHOCTH. BpiBon 3akona Owma. Ilpupona cBepXIpoBOAMMOCTH.
Hocurenn  Toxka B pa3iMyHBIX  IPOBOAHMKAX.  OJJEMEHTBl  TEOpPUH
anekTponpoBoaHocTH.  [lomynpoBognuku.  IlomynpoBogHUKOBBIE — TPHOOPHI.
OneMeHThl (QU3UYECKOM 3yIeKTpOoHUKU. KOHTaKkTHblE $SBJIEHHS B MeTaljgax M
ITOJIYIIPOBOJIHAKAX. YCIEXH COBPEMEHHOW IIOJYIIPOBOJHUKOBOW KOMIIBIOTEPHON
TeXHUKU. broToku n OuonHpopmaTuka.

14.

MaruauTtHOE moJie. B3auMoJelcTBrUE ANEKTPUYECKUX TOKOB. Pacdyé€Thl MarHMTHBIX
nosiedl. 3akoH buo-Casapa-Jlaruiaca. MarauTtHble cBoiicTBa BelecTa. Jna-, mapa-
u ¢eppomarnetuku. Jlomensl. Depputbl. DNEKTPOMAarHWTHBIE CENapaTopbl B
arpouHkeHepuu. JleMCTBME MAarHUTHOIO IIOJS HA DJIEKTPUYECKUMM TOK H
JBIDKYIIHECS 3apspkeHHble dacTtuibl. Cuna Ammepa u cuina Jlopenma. Dddext
Xoia. DIIEeKTPOIBUraTElN.

15.

DJeKTpoMarHuTHas WHAyKOus. 3akoH @Dapanes u npaBuio Jlennma. MexaHuszm
Bo3HUKHOBeHHd OJJIC wuHaykumu. ['enepatopsl rapmonuueckon OJC wu
TpaHcpopmaTopsl. UTHAYKTHBHOCTh MPOBOIHUKOB. DHEPTUSI MATHUTHOTO TTOJISL.

16.

IlepemenHsbIl antekTpudeckuil Tok. Llenn nepemenHoro Toka. 3akoH OmMa Juis 1eneu
IIEPEMEHHOTO ToKa. IlosHOE compoTHBIEHHME NEPEMEHHOMY TOKY. BekrtopHas
quarpaMma. PesoHaHc B 1ensix IepeMeHHOro TOKa.
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17.

OnexrpoMarautHoe nose. O6o6menne 3akona dapaaes. 3akoH MOTHOTO ToKa. Tok
CMEILEHUS. ODJIEKTPOMAarHUTHbIE BOJIHBL. YpaBHeHHs MakcBemia. Cucrema
ypaBHeHHId MakcBemia B auddepeHIuanbHoi 1 UHTerpaabHoOi (opmax. Bekrop
YwMmoBa-Iloitntunra. JlaBiaeHue cBera. ['apmoHmdeckuii ocumuisiTop. CBOOOIHBIE
AJIEKTPOMArHUTHBIE KOJeOaHMsA. 3aTyXalollue W BBIHYKACHHBIE KOJICOAaHUS.
Peszonanc.

18.

lenepauus, mnepemaya u  OpuéM  JIEKTPOMArHUTHBIX  BOJIH.  OTKPBITHII
KoseOaTenbHbIN KOHTYp. [IpuHnun paboTel paauonepenaTuvka U paguonpuéMHIKa.
Mopynsiuus W JI€TeKTUPOBAHHME JJICKTPOMArHUTHBIX BOJH. Panuonokamuss wu
teneBuaeHue. lllkana 37eKTpOMarHUTHBIX BOJH. PasznmuyHble Juama3oHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJIH, UX XapaKTEePHbIE OCOOCHHOCTH U TEXHUYECKUE CPEICTBA
ux noxydenus. Vcrnonbp30BaHue BUMMBIX YIbTPA(QHUOIETOBBIX U IPYTUX U3ITYUCHH
B PACTEHUEBOJICTBE U YKUBOTHOBOJICTBE.

19.

DnEeMEHTHI reOMEeTPUYECKOM ONTUKU. OCHOBBI FEOMETPUUECKON ONTUKUA. DOpMyIIbI
@®penens. [lpunnun oOpatumocTH cBeTOBbIX Jiyuel. IIpubopbl reomerpuueckoit
ontuku. Poromerpusl.

20.

OnemeHTsl BOMHOBOM ontuku. [lpunmun Iroiirenca. MutepdepeHnms caeta.
KorepeHTHOCTh M ONTHYECKHUH XOJI Jy4deH. YCJIOBHS MAKCUMyMa M MHHHUMYyMa.
Wntepdepomerpsl. OnemeHTsl ronorpadum. [udpakuus cBera. [IpuHnmn
I'olirenca-@penens. Judpakunonnas pemérka. Cnexrtporpadus. Hdudpaxius
PEHTI€HOBCKHX JIy4eHl.

21.

B3aumopeicTBue usnydyeHus ¢ BeniectsoM. llonspusanus cBera Mpu OTpaKEHUU U
npenomiieHud. J[BoitHoe sydenpenomsieHre. ONTUYECKH AaKTUBHBIE BEIIECTBA.
Caxapumerpsl. MckyccTBeHHas aHu30Tpomnus U €€ ucnosb3oBanue. HopmanbHas u
aHOMaJIbHas aucriepcusi. TeraoBoe u3iydeHue. AOCOTIOTHO YEPHOE TENO. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. ®opmyna Ilnanka. Onrtuueckas
nupoMerpust. Dotorpdexr. BHemHuil, BHyTpeHHU ¥ BEHTWIBHBIM (OTO3(PPExT.
VpaBuenue OiHmreiiHa. Ilpumenenue ¢dotosnementoB. Opdexr Kommnrona.
JlromuHecrieHTHOe  u3nydeHue.  buomomunecneHuus.  PoToOMOIOrHYECKHE
nporeccel.  Porocunted.  TepmoauHamMumka W MeXaHU3M  (OTOCHHTE3a.
buosHepreruka.

22.

DneMeHThl KBaHTOBOH MexaHukH. KoprnyckymsipHO-BoHOBOU AyanusM. Judpaxius
anekTpoHoB. CooTHolleHus: HeonpenenéHHocteil. Ypasuenue lpenunrepa. Atom
BOJIOpOJia. JHepreTuueckue YypoBHH aroma. IloreHnman BoO3OyXAEHUS W
nonmzanmu.  Iloctymarer  bopa. M3mydeHne W IOIVIOINIEHWE  DHEPIUH.
Bonopononono6usie HoHbL. CTPYKTypa CIIOKHBIX aTOMOB. DHEPreTHUECKHUEe YPOBHU
B cnoxHbIX aroMax. llpwamun Ilaynmu. OnTuyeckne CHEKTpBl U CHEKTPBI
PEHTIE€HOBCKOI'O U3IIy4EHHUS. Ilepuonnueckas cucremMa JJIEMEHTOB
J.M.Menneneena.

23.

®duzuka MoJieKyll. JHEepreTuueckre ypoBHU Mojekysa. OOMeHHOe B3auMO/IeiiCTBHE.
Mornexymsipable  cnekTpbl. [IpuHIMOm — paboThl  KBaHTOBBIX  I'€HEPATOpPOB.
ONEeKTPOHHBIM IapaMarHUTHBIA pe3oHaHC. [lonmumepbl M KUAKWE KPHUCTAILIBL.
OcHoBHbIE BH/bl KOJUIEKTUBU3ALUU MOJIEKYJ. SIBIE€HHE paguOaKTUBHOCTH. Buubl
paAMoOaKTUBHOIO pacrnajna. 3akoH paguoakTHUBHOro pacnaga. CraOuibHble U
pagMoaKTUBHBIE M30TONbI. IIpHMHIMIBI pasinoaKkTUBALMOHHOIO aHaiu3a. fnepHble
peakuuu. MexanusMm suepHbIx peakuui. llemHas peakuus geneHus  saaep
«MeueHnbie» aToMbl B Orosiorun. [1yTu ucnosnb30BaHuUs SA1EPHON SHEPTHH.
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24. | DnemMeHTapHbIe YacCTHLIBI. Knaccudukanus 3JIEMEHTapHBIX YacTHULI. 2
B3anmonpeBpammaemMocTs 37IeMEHTApHBIX YacTUI. MeTOoIbl YCKOPEHHUS YaCTHIL.
AnTHuactunel U aHTHBeniecTBO. CoBpeMeHHas (HU3MKAa U arpoMH)KEHEepus.
BemectBo u mone. OOBEKTHI W MPOIECCH. ODBOJIONHMOHHBIE  IPOIECCHI
npeoOpa3oBaHusl MaTepuu. BeriecTBeHHbBIE, YJHEPTETHUECKUE, HIIEKTPOMArHUTHBIE U
nHpOpManMOHHbIE TIpeoOpa3oBaHus OWO0OBEKTOB. PasButHe arpodusukw,
OMoMeXaHUKH, OMOPHU3UKU, OMOPHEPTeTHKH, OMOMH(POPMATUKH, OMOTEXHOJIOTHH H
arpoOMHXEHEPHUH.

Hroro 50
4.3. Conep:xanue J1a0OPATOPHBIX 3aHATHH
Ne . Kon-Bo
w HanmenoBanue 1ab0paTOpHBIX 3aHATUI .
1 | M3yyeHne MeXaHUYECKOTO IBM)KCHHUS Ha MallnHE ATBYa 2
2 | Onpenenenue MoMeHTa nHepuuu MasTHrKa Obepbeka 4
3 | Onpenenenrie MOMEHTa HHEPIIMU METOJIOM KPYTHIIBHBIX KOJICOaHUH 2
4 N3y4enue konebaHMii MaTEMaTHIECKOTO MAasITHUKA U OIPE/ICIICHIE YCKOPSHHUS 9
C¢BOOOIHOTO IMaEHNUSA
5 | U3ydyeHnue rapMOHHYECKHX KOJI€OaHUI ¢ OMOIIBIO PY>KUHHOT'O MAasTHUKA 2
6 | M3yuenue 3aryxarommx KojaeOaHHU MPpU BHYTPEHHEM TPEHUU 2
7 | Onpexnenenue BA3KOCTHU KHUJIKOCTH o MeTory CToKca 2
8 Onpenenenue ATUHBI CBOOOJHOTO Mpodera MojieKyn u ko3dduiuenra 2
BHYTPEHHETO TPEHHS BO3AyXa
9 | UccrnenoBanue 31€KTPOCTATUYECKOTO TOJIS 2

10 | M3mepenne EMKOCTH KOHJEHCATOPA 2

11 | Vi3mepeHue CONPOTUBIEHUS MPOBOJHUKOB METOI0M MOCTa Y UTCTOHA 4

12 | VI3y4yeHune 1enu NOCTOSTHHOTO TOKA 4

13 | Vi3mepeHue ropu30HTAILHON COCTABISIONIEH MarHUTHOTO 1OJIs 3eMIIH 2

14 N3yueHue nenu nepeMeHHoro Toka u onpeAeeHne NHIYKTUBHOCTH KaTyIIKU 9

15 N3yuenne qudpakiuu cBeTa U ONpeieeHne JIMHbI CBETOBOM BOJIHBI IIPH 9
MOMOIIN TA(PAKIIMOHHON PENIETKA

16 | Ilomydenue U aHAJTU3 NOJISIPU30BAHHOTO CBETA 2

17 W3yueHne BpameHust IIIOCKOCTH TOJSIPU3AIIH CBETa ONITUYECKH aKTUBHBIMU 4
BEIIIECTBAMHU

18 | VM3y4yeHne ONTHYECKUX TUPOMETPOB 2

19 | M3yyenue 3akoHOB BHemHero Goroadexra 2

20 | Ananu3 criekTpa M3JIy4eHHsl ra3opa3psiIHON JIaMIIbl 2

21 | Ananm3 crieKTpa M3ITydeHHs JTaMIThl HAaKaJTHBaHUS 2
Hroro 50
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

Ne N Kon-Bo
HanMeHoBaHue MPaKTUYECKUX 3aHATUN
III1 JacoB
1 Kunematuka 2
2 JnHamuka 4
3 3aKOHBI COXPAHCHHS 4
4 Mexannueckue KoineOaHusi U BOJTHBI 4
5 DJIEMEHTHI MOJICKYJISIPHOM M CTAaTUCTHYECKOU (PU3UKH 4
6 DJIEMEHTHI TEPMOIMHAMUKH 4
7 DJIEKTPOCTAaTUKA 4
8 I1OCTOSIHHBIN TOK, SJIEKTPUYECKUE LIENTH U MAaTEPHAJIBL. 4
9 ITocTosiHHOE MarHUTHOE NOJIE 4
10 DNeKTPOMArHUTHHIE KOJICOAHUS U BOJIHBIL. 4
11 I'eomeTpryeckas ¥ BOJHOBAsE ONTUKA 4
12 KBanToBas ontrka 4
13 DeMEeHTHl KBAaHTOBOW MEXaHUKHU M aTOMHON (PU3UKHU 2
14 ATOMHOE PO ¥ DJIEMEHTAPHBIE YaCTUIIBI 2
HTtoro 50
4.5. Buasbl u coep:kaHue CaMOCTOSITEIbHOI PadoThl 00yYaIOLIUXCS
4.5.1. Buasl caMocTOsITENbHON pabOThl 00yYaromuxcs
Bunpl camocTosATenbHOW paboOThl 00yYaromuxcs KomnuecTBo vacos
[ToAroToBKa K MPaKTUICCKUM 3aHATHSIM 42
[ToaroroBka k 1a0OPATOPHBIM 3aHATHUSM H K 3aIUTE 44
71a00paTOpHBIX paboT
CamocTosATEenpHOE U3YYEHUE OTJAEIBHBIX TEM U BOIIPOCOB 25
IToaroToBKa K MPOMEXYTOYHOM aTTeCTALIMU 9
Hroro 120
4.5.2. Coneprxanre CaMOCTOSITEIbHOW pabOTHI 00yUJarOIIUXCS
Ne Kon-Bo
HaumenoBanue Tem 1 BOpocoB
n/m 4acoB
1. Kunemaruka. 3amaun OaUINCTUKM, HAaBEOEHHWS Ha I€]b, OITHMH3ALUU 8
JIBUKEHHMSI, UX IPUMEHEHHE B arpOMH)KEHEPHH.
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2. Jlunamuka. PeakTuBHOE nBIKeHHe. JIBrokeHHMe HeOecHBIX Tell. [lonérer B
KOCMOC. Y CTOMYMBOCTb JIBMKEHUS. [ MPOCKOIIBI.

3. 3akoHbl coxpaHeHus. llepemada MOIIHOCTH B MEXaHHYECKUX CHCTEMaXx.
[Ipobnema 6e3omopHOTO nBIKEHMS. [Ipobiaema BEYHOro ABUTATENSI MIEPBOTO 8
pona.

4, MexaHnnyeckue KoyieOaHHMsl W BOJHBL. Pacuér KOHKPETHBIX COCTOSIHUH H
OIPCACIICHUC COOCTBEHHBIX YaCTOT KOJIeOATEIbHBIX CUCTEM

S. DNeMEHThl MOJICKYJIIpHOW ©  cTaTUCTHYecKod ¢du3uku. OcobeHHOCTH
KUJKOTO cocTosiHUA. [IoBEpXHOCTHOE HATSKEHUE, CMAaYMBAHKE, KAMHILISPHIL. 8
[TouBeHHas Byara v MOJUB PACTECHUM.

6. OEeMEHTBI TEPMOAUHAMUKH. TennoBas OHEPIreTuKa Hu e€ DKOJIOTHYECKHI
ACIICKT. TCHJIOI/ISOHﬂI_II/ISI, METOJAbI S5dKOHOMMU TCILIA.

10

7. Onektpoctatuka. CTaTUyecKkoe  ANEKTPUYECTBO.  DJIEKTpU3alMs  Tel. 10
JIBroKkeHre 3apsiKEHHBIX YaCTHUIl B JIEKTPUUYECKHUX TOJSAX. AHAIOTHH MEXKIY
ANEKTPOCTATUYECKUM U TPABUTAIIMOHHBIM TOJISIMH.

8. ITocTOSIHHBIN TOK, AJIEKTPUYECKUE LENU U MaTepuaibl. DIEKTPUUYECKUM TOK B 10
KHUJKOCTSIX U razax. KopoHHbl# pa3psa. D1eKTpopUiIbTpBL.

9. TlocTtostHHOEe MarduTHOoe T110Jie. IloCcTOsSHHBIE MAarHuThbl. MAarduTHOE II0JIE 10
3emiu. JIBukeHUE 3apsDKEHHBIX YacTHI] B MAarHUTHBIX TMOJsAX. Macc-
CIIEKTPOMETPHUSI.

10. | OnexkTpomarHuTHbIe KoniebaHus u BoNHBL. M300perenue panuo. Ilepemaua 8
curHanoB. PannocBsi3e u paguonokarys. MUKpOBOJTHOBAsI TEXHUKA.

11. | I'eomerpuueckas u BoJaHOBas onTuka. OnTuueckue n3o0paxeHus. MexaHuszm 8
3peHus, AedekTsl 3peHus. OnTuyeckue sBjIeHus B aTMocdepe.

12. | KeantoBas ¢mu3uka. DJeMEHTH KBAHTOBOW ONTHKH. JIIOMUHECHIEHIIHS. 8
BbIHYKIE€HHOE HU3Iy4EeHHE M ONTHYECKHE KBAaHTOBBIE reHepaTopbl. DOTOHEIL.
Omnsit bére, 3ppext KomnToHa.

13. | ®usuka aromMa M 3JIEMEHTHl (U3UKU TBEPAOIO Teja. DIEMEHThl KBAaHTOBOH 8
MexaHuku. [locraHoBka 3amad o JABMXKEHMHM MHKpoyacTull. OnepaTopsl
¢u3nyeckux BennunH. KBaHTOBBIE COCTOSTHMUSL.

14. | Slnepuas ¢usuka. ATOMHOE SIIpO U 3J€MEHTapHble YacTUullbl. MloHu3upymomue 4
U3JIydeHUs U OLEHKAa HX JCHCTBHMS HAa MaTepUalibl U JKUBBIE OPTraHU3MBI.
Metoapl  U3MEpEHHMs]  MHTEHCHUBHOCTM  HMOHU3HPYIOLIIUX  W3ITy4YEHUH.
EctecTBeHHbIH pajualiioHHbIH QOH.

15. | CoBpemenHas ¢uznueckas kapTuHa Mupa. Poib Gpu3uku B pa3BUTUU TEXHUKU 4
Y arpoNpOMBIIIIEHHOTO POU3BOJICTBA.

Hroro 120

5. Y4eOHo-MeTOoaMUYECKOE 00ecIIeYeHHe CAMOCTOSATEeIbHOM padoThl 00yYAOIIHXCS
N0 JMCHUILINHE

Y4eOHo-mMeToanueckue pa3padotrku umeroTcst B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpanscknii 'AY:

1. MonekynsipHas pu3uka U TepMOAMHAMHKA [DIEKTPOHHBIN pecypc] : yueb. mocobue ans
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnexkrtposHepreruka u 3nekTporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKHE CpeacTBa] /
IOxnO-Ypanbckuii 'AY, UacTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
VYpansckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf
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2. ®u3nuecKre OCHOBBI KJIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : y4uebd. mocodue s
CaMOCTOSITENTbHOW Pa0OThI CTYACHTOB OYHOM M 3a0uHOW (hopMmbl oOyueHust [Hampasienuir 35.03.06
Arpounxenepusi, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyatanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crnenuaibHocTh 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE cpeacTBa] /
HOxno-Ypanbckuiit [AY, UacTuTyT arponskenepud ; cocT. E. M. bacapeiruna. - Uensounck: KOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wun., Tabm. - bubmwmorp.: c. 99 (5 Ha3B.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTosHHBIM TOK [DNEKTpOHHBIH pecypc]: ydebd. mocobOue s
CaMOCTOSITENIbHOW Pa0OThI CTYACHTOB OYHOM M 3a04. popmbl obyuenus / IOxno-Ypansckuit 'AY,
HNucturyr arpounxenepun; coct. E. M. bacapeiruna - Yensounck: IOxuo-Ypansckuii 'AY, 2018 -
95 ¢. - loctyn u3 nokansHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMArHUTHBIC SIBJICHUS W KBaHTOBBIE A(PQeKThl [DIEKTPOHHBIA pecypc]: yueo.
nocodue Ui CaMOCTOATENBHON pPa0dOTHI CTYAEHTOB OYHOW M 3a04. ¢Gopmbl oOyueHust / HOxHO-
VYpansckuii ['AY, Uuctutyr arpounkenepuu; coct. E. M. bacapeirmna - Yensbunck: HOxHo-
VYpanbckuii Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®oH/1 OIIEHOYHBIX CPEICTB /sl MPOBEIeHUs
NMPOMEKYTOUHOM aTTecTAlMHM 00y4AIOIINXCS M0 TUCHUIITIHHE

Jyis1 ycTaHOBIIEHHMSI COOTBETCTBHUSI YPOBHS MOATOTOBKM oOywarommxcst TpedoBanmsim OI'OC
BO pa3pabotan (oHJI OLIEHOYHBIX CPEACTB Ul TEKYLIEro KOHTPOJI YCIIEBA€MOCTH U IPOBEIEHUS
MIPOMEXYTOUHON arTecTauuu oOyyaroumxcs 1o aucuuiiauHe. @OOHJ OIEHOYHBIX CPENCTB
npezacrasieH B [Ipunoxenun.

7. OCHOBHAsI M JONOJTHHUTEIbHASA y4eOHas TUTEPATyPa, HE00X0AUMAas 1JIsl OCBOCHHSA
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTEIbHAS yueOHas uteparypa uMmeercs B Hayunoit  O6ubimoreke u
ANEeKTpOHHOU HHpOopMaImoHHO-00pa3oBarensHO cpene PI'BOY BO I0xno-Ypansckuii AY.

OcHoBHas JIUTEepaTypa
I'pabosckuit P.M. Kypc ¢usuku [DnekrponHslii pecypc]: yuebd. nmocodbue / P.U. I'paboBckuii -
1.1. MockBa: Jlawp, 2012 - 608 c. - Jloctym k momHOMY TekcTy ¢ caiita ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3178.

Npanos U. B. COopHEK 33124 IO KypCy OCHOBBI (PM3UKH U OMODU3HKHN [ DIEKTPOHHBINA pecypc]:
1.2./ WBanoB WM. B. - Mocksa: Jlawp, 2012 - [loctym k momHOMY TekcTy c¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3802.

JIusenueB H.M. Kypc ¢usuku [Dnekrponnsiii pecypc]: yueOnuk / H.M. JluBenueB - Mockaa:
1.3. Jlamp, 2012 - 672 c¢c. - Jloctym K TONHOMY Tekcty ¢ caiita OBC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2780.

CapenpeB M. B. COopHUK BOMpPOCOB W 3a7ad 1o oOmed ¢usnke [DIeKTPOHHBIN pecypc|
1.4. [Dnextponnsiii pecypc] / CaBenbeB U. B. - Cankr-IlerepOypr: Jlans, 2019 - 292 c. - loctyn k
noiaHoMy Tekcty ¢ caiita DBC Jlans: https://e.lanbook.com/book/125441.

JonoHUTeILHAS JTUTEpaTypa

WBanos U. B. OcHoBbI pusuku u 6uodusuku [DnexTpoHHslii pecypce]: / UBanos U. B. -
1.5. Mockaga: Jlans, 2012 - JlocTyn K TOJIHOMY TEKCTY ¢ caiita DbC
Jlans: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=3801.

1.6. Uponos U. E. 3amaun o o6mieit ¢pusnke [ IaeKTpoHHBIN pecypc]: yuedHoe mocodue / pomon
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. E. - Canxr-IlerepOypr: Jlanb, 2020 - 420 c. - locTym k moaHOMY TeKCTy ¢ caiita ObC
Jlans: https://e.lanbook.com/book/126942.

Kanamaukos H. I1. Ilpaktukym mo pemenuio 3a1a4d no odmemy Kypey pusuku. Konebanus u
1 7 BOJHBL. Onruka [Onektponnsiit pecypc]: / Kanammnukos H.I1., KoxxeBuuko H.M., KoTeipio
" 'T.B., Coiupun I'.T". - Mocksa: Jlans", 2013 - JJoctyn k noaHomy Tekcty ¢ caiita ObC
Jlans: http://e.lanbook.com/books/element.php?pll_id=38839.

Kanamaukos H. I1. Ilpaktukym mo pemenuo 3aa4d no oomemy Kypey pusuxu. OCHOBBI

KBaHTOBOM ¢u3uku. CTpoeHHe BemecTBa. ATOMHas | siiepHas pu3uka [ DIeKTpOHHBIN pecypc]:
1.8. / KanamnukoB H.I1., KoxesaukoB H.M., Kotsipiio T.B., Criupun I'.T". - Mocksa: Jlaus", 2014 -

JocTyn K moaHoMy TeKCTy ¢ caiita DbC

Jlans: http://e.lanbook.com/books/element.php?pll_id=49468.

Kanamnukos H.I1. ®usuka. HTEpHET - TecTHpOBaHNE 0a30BbIX 3HAHUHN [ DIEKTPOHHBIN
9 pecypc]: / H.II. Kamamaukos, H.M. KoxxeBaukos - Mocksa: Jlans, 2009 - 150 c. - loctym
"~ monHOMY TekcTy ¢ caiita ObC

Jlansb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=172.

COopnuk 3anad no ¢usuke [dnextpouuslii pecypc]: / P. L. beasepxusis, H. H. ['opoxoBckuid,
0 P. U. I'pabosckuii; [Tox pen. P. U. I'pabosckoro - Mocksa: Jlans, 2012 - 128 ¢. - Joctyn k
" HOJHOMY TeKcTy ¢ caiita ObC
Jlanb: http://e.lanbook.com/books/element.php?pll_cid=25&pl1 id=3899.

8. Pecypchbl nH(pOpMALIMOHHO-TEJIEKOMMYHUKALIMOHHOM ceTH « AHTEepHET», HEOOX0AMMbIE
AJIs1 OCBOEHMS THCIUTLTUHBI

1. EnuHoe oKkHO J1ocTyma K yu4eOHO-MeTOMuecKuM pa3zpaboTkaM https://toypray.p¢
2. OBbC «Jlanby» http://e.lanbook.com/
3. Yuusepcurerckas 6udanoreka ONLINE http://biblioclub.ru

9. MeToauveckne yKa3aHus I 00yYAIOIIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI

VY4ebHo-MeToInuecKkre pa3paboTku uMerorcs B Hayunoit  Omubinuorexe u 3JEKTPOHHOU
nHpopMannonHo-o6pazoBatenbHOM cpeae DI'BOY BO I0xHo-Ypansckuii [AY:

1. MonekynsipHas (u3uka U TepMOAMHAMHKA [DIEKTPOHHBIN pecypc] : yueb. mocobue ans
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 ITpoaykTsl nutaHus u3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
Oxno-Ypansckuit 'AY, Unctutyt arponnkenepud ; coct. E. M. bacapeiruna. - Uens6unck: KOxHo-
VYpaneckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Has3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3NYecKue OCHOBBI KJIACCHUECKON MeXaHUM [ DIEKTPOHHBIN pecypc] : yued. mocodue s
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [HampasieHui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka u anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactuTenbHOro  Chipbsi, 23.03.03 DOkcrulyaramuss TPaHCIOPTHO-TEXHOJIOTMYECKMX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxnO-Ypanbckuii 'AY, UacTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
VYpansckuit 'AY, 2019. - 99 c. : wn, tabmn. - bubmmorp.: c. 99 (5 HasB.). Pexxum mpoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dnekrpocratuka. llocTostHHBIH TOK [DNeKTpoHHBIH pecypc]: ydebd. mocobue st
CaMOCTOATENIbHONW pabOThl CTYJAEHTOB OYHOW U 3a04. ¢opmbl 00ydeHus / FOxHo-Ypansckuii [AY,
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HNucturyr arpounxenepun; coct. E. M. bacapeiruna - Uensounck: Oxuo-Ypansckuii 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHUTHBIC SIBJICHUS W KBaHTOBBIC A(PQeKThl [DIEKTpOHHBIA pecypc]: yueo.
nocobue i CaMOCTOATENbHON pPabOThI CTYJEHTOB OYHOM M 3a04. ¢Gopmbl oOyuenus / HOxHO-
VYpaneckuii I'AY, Huctutyr arpommkenepun; coct. E. M. Bbacapeirmna - YensOunck: HOxHO-
VYpanbckuii Ay, 2018 - 49 c. - Hocrtyn u3 JIOKaJIbHOU CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnexrpuuectBo. Marnernsm. OnTuka W KBaHTOBas (u3MKa [DIEKTPOHHBIA pecypc] :
7a0OpaTOPHBIA TMPAKTHKYM IS CTYJIEHTOB OYHOW M 3a04HOM (opMbl OOydeHHs [HarpaBiIeHUM
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka U sjekTporexHuka, 19.03.02 ITpomykTb
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcruryaraius TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIIUuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE CpeacTBal /
IOxHo-Ypansckuit 'AY, UncTtutyT arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. HukumuH. -
2-e u3 ., uchp. u joi. - Yensounck: KOxuo-Ypansckuii [AY, 2019. - 182 c. : wi., Tabn. - bubmuorp.:
c. 182 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. du3nyeckre OCHOBBI MEXaHUKH. MoJeKkyisapHas (HU3UKa U TSPMOJIMHAMUKA [ DIEKTPOHHBIH
pecypc] : mabopaTOpHBI NTPAKTHUKYyM [UIsl CTYACHTOB OYHOM M 3a04yHOM Qopmbl 00ydeHus
[manpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DiekTposHepreTuka u 3IeKTpoTexHuka, 19.03.02
[IponykTbl mUTaHUs U3  pacTUTENbHOrO  Chipbs, 23.03.03 DOkcrutyatauus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemuble TpaHcnopTHO-
TexHojoruueckue cpeacra] / FOxuo-Ypansckuii ['AY, Uuctutyr arpounxenepuu ; coct.: E. M.
Bacapeiruna, 10. A. Hukumms. - 2-e u3a., ucnp. u joi. - Yensounck: FOxuo-Ypansckuit [AY, 20109.
- 136 c¢. : wn, Tabn. - C mpun. - bubmmorp.: c. 133 (5 masp.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYIIECTBJICHUH
o0pa3oBaTeIbHOIO NpoLecca M0 JMCHUILIMHE, BKJII0Yasi NepedyeHb IPOrpaMMHOI0 odecredeHust
U HH(POPMAILMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoit 6ubnmoTreke ¢ TepMUHAIBHBIX CTAaHIIMK MPEAOCTaBIsAETCS JOCTYH K 0a3aM JaHHBIX:

- Koncynprantllintoc (cipaBo4yHble IPABOBBIE CUCTEMBI);

- Texakcnept (nHpOpManMoHHO-cripaBo4Has cucrema 'OCToB);

- «CenbXxo3TeXHMKa) (aBTOMAaTU3UPOBAHHASI CIIPABOYHAS CCTEMA).

- My TestX10.2.

IlepeyeHnb JMIEH3HOHHOTO IPOrPAMMHOI0 O0ecrevYeHust

MyTestXPRo 11.0

Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine

MoiiO¢uc CranaapTHbIH

11. MaTtepuajbHoO-TeXHUYecKas 6a3a, HeoOXoAUMAs /ISl OCYIIeCTBJICHUS
00pa3oBaTeILHOIO NMpoIecca Mo AUCHHUILINHE

Y4eOHble ayauTOPpMH AJIsi NPOBEAEHHMS] 3aHATHH, IPeIYCMOTPEHHBIX IPOIrpamMMoii,
OCHaIlleHHbI¢ 000pPyI0BaHHMEM M TeXHHYECKMMH cpeacTBamMu oOy4deHusi. Ilomemenuss aus
CaMOCTOSITE/IbHOI PadoThHI 00y4aroIMXCH

[Tomernienune a1 caMOCTOSATENBHOM paboThI, aymuTopus Ne303.

VYueOHast ayTUuTOpHs JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO M CEMUHAPCKOT'0 THUIIA,
KYPCOBOTO MPOEKTUPOBAHHUS, TPYNIOBBIX U MHAWBUIYATbHBIX KOHCYIbTAIIMM, TEKYILIETO0 KOHTPOJIS U
IIPOMEXYTOUHOM arrectanuu, ayauropun Ne 3105.
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Y4eOHble ayAUTOPUH [T TPOBEICHUS 3aHATHI JIGKIIMOHHOTO U CEMHHAPCKOTO THITOB,
IPYIIIOBBIX U UHIUBUIYAJIbHBIX KOHCYJIBTALMMI, TEKYIIErO KOHTPOJISL ¥ IPOMEKYTOYHOU aTTECTALUH,
OCHaIlleHHast 000pyIOBaHHEM M TEXHUYECCKHMHU CPEACTBAMU TSI BBITIOJIHEHUS JIAOOpaTOPHBIX padorT,
aynuropun Ne 2093, 2055.

Hepeqeﬂb OﬁopyHOBaHHH U TEXHUIECKHUX CPEACTB Oﬁy‘leﬂlflﬂ

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
IIEPCOHAJIBHBI KOMITBIOTEP B KOMIIJIEKTE: cucremnsiii 610k Pentium E 5400 2.7GHZ,
xectkuid nuck 250 Gb, monutop 19" LCD, knaBuarypa, meiib — 30 wr.; [IPUHTEP CANON LBP-
1120 nazepnsrii; xpan ¢ snekrponpuBoaom; [IPUHTEP CANON LBP-1120 nazepsnsiii; UK ITYJIBT
AV IJIA SKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcraHoBka JabopartopHas «MasSTHUK YHHUBEPCAIbHBIN»; YCTaHOBKA
nabopatopuas «MasTHuK MakcBemiay; YcranoBka jJabopatopHas «CoynapeHue mapoBy; Y CTaHOBKA
naboparopHas «MamuHa ATByna»; YCTaHOBKAa JJisg ONpEAENICHUS OTHOIICHUS  YIEIbHBIX
TEIUIOEMKOCTEH BO3/ayXxa; YcTaHoBKa JjaboparopHas «lupockomy; Harnsigueie ydeOHBIE MOCOOUS;
Kowmmnekt naGoparopuu "OnektpuuectBo u MarHeTusM'"; Monoxpomarop YM2;YcrtaHoBka ans
W3YYCHHS 3aKOHOB T'€OMETPUYECCKOW ONTHUKH;YCTAaHOBKA I M3y4deHHs Judpakinuu;y cTaHOBKA s
U3y4YeHUsT MHTep(hEepeHIMH CBeTa; YCTaHOBKA MJS W3YYCHHs TOJSpHU3aIlMU CBETa;YCTaHOBKA s
U3y4yeHHsl aOCOJIFOTHO YEpHOro Teja; YCTaHOBKAa JJI HCCIEIOBAaHUS XapaKTEPUCTHK BaKyyMHOI'O
(dhoTo31eMEHTA.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUIS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTecTallun
00ydJaronmxcs
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[EEN

COJEPXAHME

KomnereHnuu u ux UHIUKATOPhl, (GOpMUPYEMBIE B MPOLIECCE OCBOCHUS AUCIUIIIMHBI
[lokazaTenu, KpuTepuu U  IIKAJIA  OLEHUBAHUS  WHIUKATOPOB  JIOCTHUKEHUS
c(OpMHUPOBAHHOCTH KOMITETEHIUI

TumnoBble KOHTPOJIbHBIC 33/laHusl U (UJIM) MHBIE MaTepHalibl, HEOOXOIUMBIE ISl OLICHKHU
3HAaHWW, YMEHUW, HABBIKOB M (WJIM) ONBITa JESATENHOCTH, XapaKTepU3YIOLIUX
c(hOpMHUPOBAHHOCTH KOMITETEHIIUH B TIPOIIECCE OCBOCHUS JUCIHILTAHBI

Meroanueckue MaTepHalibl, ONMPEACIISIONINE TPOLEYpPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HABBIKOB ¥ (MJIH) OTIBITA IEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMHUPOBAHHOCTH
KOMIIETEHIINI
4.1. OLeHOYHBIE CPEACTBA JJIs MPOBEACHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH
4.1.1. Omnpoc Ha NPaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue OTYETA MO JAOOPATOPHOH paboTre
4.1.3. TecrupoBaHue

4.2. [Tpotieaypsl ¥ OLIEHOYHBIC CPEICTBA JUIS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dxk3ameH
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1 CrocobeH pemath TUIIOBBIC 3a1a4dl NPOGECCHOHATBLHOM JEATEeIbHOCTH HAa OCHOBE 3HAHUHN
OCHOBHBIX 3aKOHOB MAaTEMAaTHMYECKUX U ECTeCTBEHHBIX HAayK C MPUMEHEHUEM HH()OPMAIMOHHO-
KOMMYHUKAITUOHHBIX TEXHOJIOTUI

HanmeHoBaHNE OLIEHOYHBIX
®opmupyemsie 3YH CpeacCTB
Kon u HanmeHoBaHue =
HUHIUKaTOpa = & w
JOCTHKCHIS = E =t
KOMNCTCHINH 3HAHUA YMEHUS HaBBIKH E’ § ;‘ §
5 0 o9
=5 35
2.
=
OO0y4atomtmiics 1. Ompoc Ha 1. Dx3ameH;
OOyuarommiics JIOJIKEH YMETh: OOGyuarouuiicst MIPaKTH- 2. 3ader
NI-1 onk-1. JIOJKEH 3HATh: HCIO0JIB30BaTh JNOJDKEH  BJIAJIETh: | YECKOM
Hcnons3yer OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI | HaBBIKAMHU: 3aHSTHU;
OCHOBHBIE 3aKOHBI €CTECTBCHHO- €CTECTBCHHO- UCTIOIb30BaHUS 2. Otyer o
€CTECTBEHHOHAYYHBIX HaY4HBIX Hay4YHBIX 3HAHMH OCHOBHBIX | JlabopaTop-
JUCIUIUIAH JUIS JCIUTIIAH JVCIATUIAH 3aKOHOB HoH pabore;
perIeHus (pm3uxm) ms (pmsuxm) ams €CTEeCTBEHHO- 3.Tectupo-
CTaHAAPTHBIX 337124 B pemeHns pemieHus HaYYHBIX BaHHE
COOTBETCTBHH C CTaHAAPTHBIX 33/1a4 | CTaHAAPTHBIX 33134 JVCIATUIAH
HaINpaBJICHHOCTHIO B COOTBETCTBHH C B COOTBETCTBHU C (puznkn) ams
poQeCCHOHANBHON | HAaINpaBIEHHOCTHIO | HAIPaBIEHHOCTHIO pemeHus
JIeSITETIbHOCTH npodeccHoHaNbHON | MPodeCcCHOHAIBLHON | CTaHIAPTHBIX 3a1a4
JIESITETIBHOCTH JeATeIbHOCTH B COOTBETCTBHHU C
—(b1.0.10-3.1) -(b1.0.10-Y.1) HaNpaBJIEHHOCTHIO
npodeccnoHanbHOM
JIeSITeJIbHOCTH -
(b1.0.10-H.1)

2. HOKa3aTeJII/I, KPUTEPUH U HIKAJA OHCHUBAHUA MHIAUKATOPOB T0CTHKCHUS KOMIIeTeHIIMii

N-1 onk-1. Ucnionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH JJIs PEeIICHUs
CTaHJAPTHBIX 33]1a4 B COOTBETCTBUH C HANPaBJIEHHOCTHIO MPO(ECCHOHANBHOM NeSITETbHOCTH

®opmupyeMbIe KpI/ITCpI/II/I U IIKaJIa OUCHUBAHUA PE3YJIbTATOB 06y‘-ICHI/I$I 10 AU CHUIIIIMHEC
3VH
Henocrarounslii JlocTatouHslit Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBEHB YPOBEHB
b1.0.10-3.1 OOyuaromuiicst He OOyyatommuiicst ciabo OO0yuaronuics ¢ OO0yuaronuiics ¢

3HAeT OCHOBHBIE 3HAeT OCHOBHBIEC 3aKOHBI HE3HAYNTEIILHBIMU TpeGyeMoii CTeeHbI0

3aKOHBI €CTECTBEHHOHAYYHBIX OIINOKAMH K HOJIHOTHI ¥ TOYHOCTU

€CTECTBCHHOHAYYHBIX | JUCHUIUINH ((HH3UKH) OTJIEIBHEIMU 3HAeT OCHOBHBIC 3aKOHBI

qucnutuiH (prsnkm)
JUTSL peIIeHUs
CTaHJIApTHHIX 33724 B
COOTBETCTBHUH C
HaINpaBICHHOCTHIO
poheCCHOHATBHOM
JeSITeIbHOCTU

JUTSL PELICHUS
CTaHJAPTHBIX 3a/1a4 B
COOTBETCTBUHU C
HAIPABJICHHOCTHIO
npodeccHoHaTEHOM
JIESTeTbHOCTH

npoOenaMu 3HaeT
OCHOBHbIE 3aKOHBI
€CTCCTBCHHOHAYYHBIX
qucuuIuinH (hu3nkn)
JUISL peLICHUS
CTaHJAPTHBIX 33734 B
COOTBETCTBHH C
HAIPaBJICHHOCTBIO
npo¢eCCHOHATBHOMN
JICATEeIbHOCTH

€CTECTBEHHOHAYIHBIX
qucuutuiaH (Gu3nkm)
JUTS PeLICHNUS
CTaHIApPTHHIX 3a7a4 B
COOTBETCTBHH C
HAaIpaBJICHHOCTHIO
npoheCCHOHATBHOMN
JIeSITeTbHOCTH
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b1.0.10-VY.1 OO0yuarontuiicst He | OOyuarommiicss cnmabo | OOyuwaronmuiicst ymeer | OOydaromuiicss — ymeeT
yMEeT HCIONIb30BaTh | yMEET  HCIIOJIb30BaTh UCIIONIb30BATh HCIIOJIb30BATh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAyYHBIX | €CTECTBEHHOHAyYHBIX
quctuinive (pusukn) | auctmruine  (fusukwm) | gucnumuivH (Gusuku) | aucuuiuinH - (pusukm)
ULt pemeHust | s pemeHus JUISL peLICHUS Ut pemeHus
CTaH/apTHHIX 33/1a4 B | CTAaHJApTHBIX 3aJad B | CTaHAAPTHHIX 3a/la4 B | CTaHJApPTHBIX 3agad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHUH c
HaINpaBICHHOCTHIO HaINpaBICHHOCTHIO HaNpaBJICHHOCTHIO HalpaBJICHHOCTHIO
npodeccrnoHaIbHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOMH
JESATEIBHOCTH JEATETbHOCTH JIESITEIIHOCTH JEATEIBHOCTH

F1.0.10-H.1 OO6yJatomnimiics: He Obyuarommiics cnabo OO0y4atontuiics ¢ Obyuarommiics

BJIaaCCT HaBBIKaMH BJIaaCCT HaAaBBIKaMH HeOOJIbIINMU CBO60[[HO BJIaacCCT
HCIIOJIB30BaHUA HCIIOJIb30BaHMS 3HAHUM 3aTPpyJAHCHUSAMU HaBbIKaMH
3HaHUM OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaICCT HaBbIKAMU HCIIOJIb30BaHMS 3HAHUM
3aKOHOB €CTCCTBCHHOHAYYHBIX HUCIIOJb30BaHMUS 3HAHUM OCHOBHBIX 3aKOHOB
€CTCCTBCHHOHAYYHBIX JUCHUITIINH ((I)I/I3I/IKI/I) OCHOBHBIX 3aKOHOB €CTCCTBCHHOHAYYHBIX

JUCUUILIHH ((DU3UKH)
IULSL PEILCHUS
CTAQHJAPTHBIX 33134 B

JUCUUILIHH ((DU3UKH)
JUISL PEIICHUS
CTaHIAapTHBIX 33734 B

JUTSL pEIICHUS
CTaHIAPTHBIX 33734 B
COOTBETCTBHUH C

€CTECTBCHHOHAYYHBIX
mucuutuiaH (Gu3nkm)
JUTSL pEeIICHUS

COOTBETCTBHH C HaINpaBJICHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaINpaBJICHHOCTHIO npodecCHOHANBHOM COOTBETCTBHH C HaIpaBJICHHOCTHIO
npodeccHoHaNIBEHOM JEATETbHOCTH HaINpaBJICHHOCTHIO TIpodeCCHOHANBHOMN
JEATETbHOCTH IpodeCcCHOHANTBHOM JEATEIBHOCTH

JIeSITeIbHOCTH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I’IJI]/I) HHbIC MaTE€pHUAJbI, H606XOIIHMBIC AJIF OHCHKHU
3HaHI/II71, yMeHHﬁ, HAaBBbIKOB U (]/IJ'I]/I) onbITa A€ATEJIBHOCTH, XaPAKTCPU3YIOIIIUX
C(l)Ole/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUSA TUCHHUIIINHBI

TumnoBbsle KOHTPOJIbHBIE 33/1aHUS U MaTepUabl, HEOOXOIUMBIE Ul OLEHKH 3HAaHUM, YMEHUN U
HaBBIKOB, cojiepKarcs B yueOHO-METOINYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynsipHast Qu3uKa ¥ TepMOAMHAMHUKA [DIEKTPOHHBIM pecypc] : yuel. mocobue uis
CaMOCTOATENIbHON paboOThl CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHus: [HampasieHui 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekrporexHuka, 19.03.02 IlpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TPaHCHOPTHO-TEXHOJOTHYECKUX MAIUH |
KOMIUIEKCOB, crneuuanbHocTd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTUYECKHE CpeacTBa) /
IOxnO-Ypansckuii 'AY, UncTuTyT arpounkenepu ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
Vpansckuii 'AY, 2019. - 47 c. tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexxum pmocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyeckre OCHOBBI KIIACCHUECKOM MeXaHUM [DIEeKTPOHHBIN pecypc] : yued. mocobue ams
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [HampasieHui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreruka U anekrporexHuka, 19.03.02 IlpoaykTsl nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaramus —TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIUMH H
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
IOxnO-Ypansckuit 'AY, UncTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHO-
VYpansckuit ['AY, 2019. - 99 c. : wun, tabn. - bubmwmorp.: c¢. 99 (5 HasB.). Pexxum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctaruka. IlocTossHHBIH TOK [DNEeKTpOHHBIA pecypc]: ydeO. mocobue s
CaMOCTOATENIbHONW pabOThl CTYJAEHTOB OYHOM W 3a04. ¢opmbl oOydeHust / KOxuo-Ypansckuii [AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nmokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBaHTOBBIE 3(dexTbl [DnekTpoHHBIA pecypc]: yuel.
nmocobue i CaMOCTOATENIbHOW paOOThl CTYAEHTOB OYHOM W 3a04. ¢dopmbl oOydenust / HOxHO-
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VYpaneckuii 'AY, Huctutyr arpommkenepun; coct. E. M. Bacapeirmna - YensOunck: HOxHO-
Ypansckuii T'AY, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnexrpuuectBo. Marnernsm. OnTUKka W KBaHTOBas (QU3MKa [DIEKTPOHHBIA pecypc| :
7a0OpaTOPHBIA TMPAKTHUKYM IS CTYJIEHTOB OYHOW M 3a04HOM (opMbl OOydeHHS [HampaBiIeHUMN
35.03.06 Arpounxenepus, 13.03.02 Dnexrposnepretuka u sjekTporexHuka, 19.03.02 ITpomykTbr
MUTAHUS U3 PACTUTEIBHOTrO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJIOTMYECKUX MaIIuH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJOTHYECKHE CpeacTBal /
IOxHo-Ypansckuit 'AY, UncTtutyT arpounskenepuu ; coct.: E. M. bacapeiruna, 0. A. HukumuH. -
2-¢ u3A., ucnp. u jpor. - Yensounck: FOxuo-Ypansckuit AY, 2019. - 182 c. : un., Tabn. - bubnuorp.:
c. 182 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnveckre OCHOBBI MEXaHUKH. MoneKyisapHas GU3nuKa U TEPMOAMHAMUKA [ DJIEKTPOHHBIN
pecypc] : nmabopaTOpHbI NPAKTHUKYM JUIsl CTYACHTOB OYHOM M 3a04yHOM (opMbl 00ydeHUs
[manpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DiekTposHepreTuka u 3IeKTpoTexHuka, 19.03.02
[IponykTbl mUTaHUs U3 pacTUTENbHOro  Cbipbsi, 23.03.03 DOkcrutyatauus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH ¥ KOMIUIEKCOB, crenuanbHoctd 23.05.01 HazemHuble TpaHCcOpTHO-
TexHojoruueckue cpeacra] / FOxuo-Ypansckuii ['AY, Uuctutyt arpounxenepuu ; coct.: E. M.
Bacapeiruna, 10. A. Hukumms. - 2-e u3a., ucnp. u jpoi. - Yensounck: KOxuo-Ypansckuii 'AY, 2019.
- 136 c¢. : wn, Tabn. - C mpun. - bubmmorp.: c. 133 (5 masp.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeesolue Npoueaypbl OlleHNBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapaKTepPU3yIMX C()OPMUPOBAHHOCTH
KOMIIeTeHIMH

B nanHOM pa3znene MeToaUMYECKHE MaTepuallbl, OINpPEAESIONMe NPOLEAYypbl OLICHUBAHUS
3HaHUI, yMEHHI, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbI 3Tanm (OPMHUPOBAHUS KOMIIETEHIMH IO
muctuminHe «Ousuka», IpuBeIeHbl IPUMEHUTEIBHO K KaXIOMY U3 UCIIOJIb3YEMbIX BUAOB TEKYIIETO
KOHTPOJISl YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTalluy 00yJaroLIuxcs.

4.1. OueHo4HbIe CPeACTBA AJIsl MPOBEICHUS TEKYIIero KOHTPOJIsl yCIeBAeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha MPAaKTUYECKOM 3aHSATUHU UCTIOIB3YeTCs JIJIS OLIEHKH KaueCTBAa OCBOCHUS O0YYArOIIMMCS
OCHOBHOI TpodeccrHoHanbHOW 00pa30BaTENbHON MPOrpaMMbl MO OTAEIBHBIM BOIPOCAM U TEMaM
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTKu 1. 3) 3apaHee COOOIIAITCs
oOyuatomumcsi. OTBET OIICHUBAETCS OIEHKON «OTIUYHOY», «XOPOIIO», «YIOBIECTBOPUTEIHHO» HIIU
«HEYJIOBJICTBOPHTEIHHO.

Ne O1LieHOYHBIE CPEJCTBA Kox u nanmenosanue
THIIOBblE KOHTPONBHBIE 3aJaHMS W (WIM) WMHBIE MaTepHabl, VHINKaTopa
HEOOXOIMMBIE JUIS OLIEHKU 3HAHUM, YMEHHH, HABBIKOB M (MJIH) OIIbITA KOMIIETEHIIUH
NEATETBHOCTH, XapaKTePU3YIOIIHX c(OpPMHPOBAHHOCTH
KOMHeTeHHI/Iﬁ B HpOHecce OCBOCHUS TUCHUITIINHBI

1 |Jiuck pamuycom 20cM  Bpamaercs  COTJIACHO  YPaBHEHHIO NJI-1 onc-1.
o=A+Bt+Ct% rae A=3 pax; B=-1c¢; C=0,1c?, ¢ - yron mosopora Hcrnone3yer

paauyca aucka. OnpenenuTs Ajis MOMeHTa BpeMeHu 4,0 ¢ 3HaueHHue OCHOBHBIC 3aKOHBI
yria MEeXIy BEKTOpaMH TOJHOTO W HOPMAJIBHOTO YCKOPEHHH, a | €CTeCTBEHHOHAYYHBIX

TaK)Ke YUCJIO 00OPOTOB, CACIAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JTUCLMILINH JIJIS
Havyayia BpaimieHus. M300pa3uTh BEKTOPHI BCEX KHHEMATHYECKUX pelIeHus
BEJIMYMH B YKA3aHHBIA MOMEHT BPEMEHU CTaHJAPTHBIX 33724 B
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COOTBETCTBHUHU C
HAINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JeSATEIbHOCTH

Kpurepun onenku orBera (Tabi.) ITOBOAATCS J0O CBEASHUS OOYYAIOIIMXCS B Hadalle 3aHSATHH.
OneHka oOBSBISETCS 00YJAIOIIEMYCsl HeTIOCPEICTBEHHO TIOCTIE OTBETA.

Ixana

Kpurtepuu oneHnBanus

OneHka 5
(oTHMuHO)

- o0yuaromuiics IOJIHO YCBOWJ yueOHBIN MaTepuat;

- IPOSBIISICT HABBIKM aHAIM3a, 0000IEHHSI, KPUTHUYECKOIO OCMBICIIEHUS
" BOCIIpUATHUA I/IH(i)OpMaI_II/II/I, HAaBBIKU OIIMCaHUS OCHOBHBIX CI)I/ISI/I‘ICCKI/IX
3aKOHOB, SIBJIEHUH U IIPOLIECCOB,;

- Marepuana M3J0XKEH TIPAMOTHO, B OINPEIACICHHOW JIOTHYECKON
IIOCJIEZIOBATEIIBHOCTH, TOUHO UCII0JIb3YETCSI TEPMUHOJIOTHS;

- II0Ka3aHO YMEHHME WJUIIOCTPUPOBATh TEOPETUUYECKHE MOJIO0KEHUS
KOHKPETHBIMH IIPUMEPAMH, IPUMEHATh UX B HOBOM CUTYalUH;

- IPOIEMOHCTPUPOBAHO YMEHUE pellaTh 3aJja4H;

- MOT'YT OBITH AONYIICHBI OJHA—ABE HCTOYHOCTHU IIPpU OCBCHICHUU
BTOPOCTENEHHBIX BOIIPOCOB.

Ouenka 4
(xoporio)

OTBECT YAOBJICTBOPACT B OCHOBHOM Tpe6OBaHI/I$IM Ha OLCHKY «5 », HO IIpH
9TOM UMECT MCCTO OJWH U3 HEOAOCTATKOB!:

- B YCBOCHHUHU yqe6Horo MaTtepuajia JOIMYyIICHbI HeOOoJIbIINE Hp06eHLI,
HC UCKA3UBIINUC COACPIKAHNEC OTBCTA,

- B pCHICHUHU 3a4a4 JOIMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Orenka 3
(YIOBIETBOPUTENHHO)

- HCIIOJIHO HJIM HEIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUEC MaTcpUuala,
HO ITIOKa3aHO 06mee IMOHUMAaHHE BOIIpOCa U MPOACMOHCTPHUPOBAHBI
YMCHUA, JOCTAaTOYHBIC JJIA JTaabHEHUIIIEro YCBOCHUA Marcpuaa,

- HUMCIUCH 3aTpyAHCHUA HIIM HOOIIYIICHBI OIIMOKH B ONIPCACIICHUN
HOHSITPIfI, HCIIOJIb30BAHWMH TCPMUHOJIOTHHU, OIHMCAaHUN (1)I/ISI/I‘~IGCKI/IX
3aKOHOB, SIBIICHUH U IMponeccoB, peUICHUH 3a/1a4, UCIIPABIICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIIHX BOIIPOCOB;

- HCIOJHOC 3HAaHHUC TCOPCTHYCCKOIO Marcpualia; 06ytmroumﬁc;1 HC
MOXCT IMPUMCHUTH TCOPHIO B HOBOH CHUTyalluu.

Ormenka 2
(HEey/IOBJIETBOPUTEINBHO)

- HE PAcKpPBITO OCHOBHOE COZIEpKaHKME Y4eOHOTO Marepuana;

- 0OHApY)KEHO HE3HAaHWE WJIM HEMOHMMaHHWe OoJblled WiIu Hambosee
BaXHOU YacTH yueOHOTO Marepuana;

- JOIMYUICHBI OIIMOKKU B OMMpeCaACIICHUU HOHS[TI/Ifl, IIpru HCIIOJIB30BAHUHA
TEPMUHOJIOTUH, B ONHCAHUM (UBUYECKUX 3aKOHOB, SIBJICHHH U
MPOIECCOB, PEUICHWH 3a/ad, KOTOpble He WCIPaBICHBI IOCIe
HECKOJIbKHX HABOJSIINUX BOIIPOCOB.

4.1.2. OuenuBaHue oT4eTa M0 J1abopaTopHOU paboTe

Otuet no 1abopaTopHON paboOTe UCIIONB3YETCS IS OLEHKH KaueCTBa OCBOCHUS 00Y4aIOIUMCS
OCHOBHOH TpO(eCCHOHATHHONH 00pa30BaTENbHON MPOTPaMMBbl MO OTACITBHBIM TE€MaM IWCIUTLTAHBI.
Copnepxanue u popma oTdeTa Mo Ja00paTOPHBIM pabOTaM MPUBOIUTCS B METOAMUYECKUX YKA3aHUSAX K
naboparopubpiM pabotam (. 3 ®POC). CopepkaHue oTdeTa U KPUTEPHH OICHKHA oTyeTa (Taldr.)
JIOBOJIATCS 10 CBEACHUS 00yYarOIUXCs B HaUaJIe 3aHATHA.

Ne O1leHOYHbIE CPEJCTBA Kon n HanMmeHOBaHue
TunoBble KOHTpPOJIbHBIE 3alaHusi W (WIM) HHBIE MaTepUabl, AHIAUKATOPA
HEOOXOJMMBIC IJIsi OIEHKH 3HAHWW, YMEHWH, HABBHIKOB U (WJIN) KOMIIETEHLINU
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OMBITa JIEATEIBHOCTH, XapaKTEepPU3yIIIUX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTITHBI

1 1. YTO Ha3bIBaeTCA CUNON TAXKECTU? NJI-1 onk-1.
2. YTo NnoAHMMAETCA Nof, CUNON BCEMUPHOTO TArOTEHMA? Hcnonbzyer
3. 3anuwuTe popmyny ans onpeneneHna yCKOPEHUA CUbl OCHOBHBIC 3aKOHBI
TAKECTU. €CTECTBEHHOHAYYHBIX
4. Kak onpefensaeTca yckopeHue cBob0AHOro nNajeHusa ¢ MOMOLLbIO AACTIAIUTAH JUTS
MaTemMaTMYeCKoro MasTHUKa? PCHICHI

CTaHJIaPTHBIX 33124 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodecCuoHaTbHON
JESTEIIbHOCTH

5. Y70 Ha3biBaeTCA MaTeMaTUYECKUM MAATHUKOM?
6. Kakx onpenenuts mnepuoj KoieOaHMA MaTeMaTUYECKOIrO
MasiTHUKA?

OTuyer OLCHUBACTCA II0 YCMOTPCHHUKO MIPETIOAaBaTCIIA OHeHKOP'I «OTIIMIHO», «XOpPOoIIO»,
«KYHAOBJICTBOPUTCIBHOY», «HCYAOBJICTBOPUTCIHbHO» HIIN OHCHKOfI GBauyTCHO», «HE 3a4TCHO». OIIGHKa
BauTCHO» CTaBUTCA O6y‘IaI-OH_[I/IMC$I, YPOBCHB 3VH KOTOPBIX  COOTBCTCTBYCT KPUTCPUIM,
YCTAHOBJICHHBIM JIA TIOJIOKHWUTCIIBHBIX OIICHOK («OTJII/I'-IHO», «XOopomo», ((YI[OBJIGTBOPI/ITGJII)HO»).
OI_IeHKa 00BABIAETCS 06yqa10meMyc;1 HCTIOCPCACTBCHHO ITOCJIC CAa4YX OTYCTA.

Ikana Kpurepun oneHuBanusi

- U3JIOKCHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBOOOJIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBLICKA3bIBATh U 000CHOBATH CBOU CYXKACHUA IpPU OTBCTC Ha
KOHTPOJIbHBIC BOITPOCHI;

- YMCHHC OIIUCBIBATH (1)I/ISI/I‘ICCKI/IC 3aKOHBEI, ABJICHUA U ITPOLECCHI;

- YMEHHE MPOBOJIUTH U OIICHUBATh PE3yNbTaThl U3MEPEHUI;

- CIIOCOOHOCTH peniaTh 3a1a4H.

Onenka 5
(oTHMuHO)

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Onenka 4 - OCO3HAaHHOE TMPHUMEHEHHE TEOPETUYECKUX 3HAHUU [UIsI OMHCAHHS
(xopor1o) (bU3UYECKUX 3aKOHOB, SIBIICHMM W TIPOIECCOB, PEIICHHUS KOHKPETHBIX
3aa4, TPOBEACHHUS U OICHUBAHHS pPE3yIbTaTOB HM3MEPEHHH, HO
coJiepkanue ¥ popmMa OTBETa HMEIOT OT/ICIbHBIC HETOYHOCTH.

- N3JI0’KEHHE MaTepHalia HEeMOJIHO, HEMTOCIIe10BaTebHO,
- HCTOYHOCTH B OHNPCACICHUN HOH?ITI/Ifl, B NPHUMCHCHUU 3HAHUH JJIsA
onucaHuss (U3NYECKUX 3aKOHOB, SBICHHH U MPOLECCOB, pEIIEHUSI
KOHKPCTHBIX 3a4a4, IPOBCACHUA U OLICHUBAHHWA PE3YJIbTATOB I/I3MepeHI/II7I,

- 3aTpyAHEHUs] B 000CHOBAaHUM CBOMX CYXKJICHHIA;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOE€ IOHUMAHUE H3YUYEHHOTO
MaTepuaa.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOIMMBIX TEOPETHUECKUX 3HAHWIA, JOMYIICHBI OIIHOKH

B OIpEJCICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
Onenka 2 MPOLIECCOB, MCKAXKEH KX CMBICI, HE pEHIeHBbl 33Ja4d, HE IMPaBHIBHO

(HeyIOBIIETBOPHUTEIHHO) | OLEHUBAIOTCS PE3YJIbTaThl U3MEPEHHIA;

- HE3HaHHME OCHOBHOIO MaTepuana y4eOHOM MHpOrpaMMbl, OIYCKarOTCS

rpyOble OITMOKH B U3JI0KEHUU.

Hlkana Kpurepun oueHuBanus
- U3JI0’)KEHHUE MaTepuaa JIOTHYHO, TPaMOTHO;
OlLieHKA «3a4TEHO» - cBOOOHOE BJIaJICHUE TEPMUHOJIOTHEH;
- YMeHI/Ie BBICKA3bIBATh U OGOCHOBaTB CBOH Cy)KI[eHI/ISI HpI/I OTBE€TC Ha
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KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMHUCHIBATh (PU3NICCKHE 3aKOHBI, SIBJICHUS M MTPOIECCHI;

- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThl U3MEPEHUN;

- CIIOCOOHOCTh peIIaTh WHKCHEPHbIC 3aJavyd (JOMyCKAeTCs HaM4He
MaJIO3HAYUTENBHBIX OMMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
coJiepKaHue BOTPOCA WM MOTPEIIHOCTh HEMTPUHITUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OLEeHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUM; JOIMYIIEHbl OLIMOKH
B ONpEICICHUN MOHATHNA U ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAKEH MX CMBICHI, HE PEIICHbI 3aladd, HE INPaBUIbHO
OLICHUBAIOTCSI PE3YJIbTaThl U3MEPEHUI;

- HE3HAaHUE OCHOBHOIO Marepuana y4eOHOH MporpaMmsl, AOINYCKAIOTCA
rpyObIe OMOKH B U3JI0KESHUU.

4.1.3. TectupoBanue

TCCTI/IpOBaHI/IC HUCIIOJIB3YCTCA MJId OLCHKH KadeCTBa OCBOCHUA O6y‘IaI-OH_II/IMCH OCHOBHOM

npodeccHoHaIbHOM  00pa30BATEIBHON  MTPOTPAMMBI

o OTACJIbHBIM TEMaM HWJIM pasjgciiaM

IUCHUIUIMHBL. TecT mpencTaBiseT co0oi KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJJaHUN, MO3BOJISIOIUI
VIIPOCTUTH TPOLENypy H3MEpeHHs 3HaHUK M yMeHHi oOywaromuxcs. OOydyaromuMmcsi BBIIAIOTCS
TECTOBBIE 33/1aHUs ¢ (POPMYIUPOBKON BOIPOCOB U MPEAJIOKEHUEM BBIOpATh OJMH MPABUIIbHBINA OTBET

M3 HCCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne OneHoYHbIE CPEJICTBA Kon v HanmeHnoBaHue
TunoBele KOHTpOJIbHBIE 3aJaHUsl W (WIM) HHBIE MaTepUalbl, MHAMKATOpa
HEOOXOUMBIE JUIsl OLUEHKW 3HAHWW, YMEHUW, HABBIKOB M (WJIM) KOMIETEHIINH
OINbITa JEATENbHOCTH, XapaKTepU3YIOLIMX Cc(HOPMHUPOBAHHOCTD
KOMITIETEHIIUH B Mpollecce OCBOEHUS TUCHUTIIIMHBI

1 1. Ecnu uMmnynsc CUCTEMBI MaTE€pHANBHBIX TOYEK B OTCYTCTBUH N-1 onk-1.
BHEUIHUX CHJI OCTaeTCs MOCTOSIHHBIM, TO IEHTP MAcC 3TOM CUCTEMBI Ucnonp3yer
MOJKET ABUTAThCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLIUIUINAH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MoMmeHT uHepuMM TOHKOro obOpyda maccod M, paguycom R

CTAaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

OTHOCUTEIIBHO  OCH, TpOXOJsIied yepe3 IeHTp 0Opyda | HampaBIEHHOCTBIO
MEPIEeHIUKYJIAPHO IUIOCKOCTH, B KOTOPOH JIEXUT OOpyd, paBeH | NpodeccuoHaIbHOM
I=mR?. Ecnu och BpalieHus MepEeHECTH MapalielbHO B TOUKY Ha JESATENIBHOCTH

o0pyde, To MOMEHT UHEPLIUU 00pyya

- YMEHBUIUTCSA B 2 paza

- yBenmuutcs B 1,5 paza

- HE U3MEHUTCS

- yMeHbIInTCA B 1,5 pasa

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHOW BETMYMHOM SBIISIETCA ...
- CKOpOCTb CBETa B BaKyyMe

- OapUOHHBIN 3apsia

- JJIUTEJIBHOCTH COOBITHA

- DJICKTPUUYECKUH 3apsij

4. CpenHsisg KNHETHYECKasl SHEPTUsl MOJIEKYJIbl HEAIbHOIO Ta3a MpH

temrepatype T paBHa e=iKT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nap, Nk—
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YHCJIO CTENeHeld CBOOOABI MOCTYMATENLHOTO, BPAIATEILHOTO H
KOJIeOATeIbHOTO JIBUKCHUN MOJICKYIBL. [Ipu yCIIOBUH, YTO UMEIOT
MECTO TOJIBKO IOCTYNATEIFHOE W BpamaTeIbHOE JBWKCHHE, IS
Bojgopoa (Hz) umcio i paBHO

5. B mporecce M30TEPMHUECKOTO COOOIIEHUS TeIia IMOCTOSHHON
Macce UJIeaTbHOr0 ra3a ero SHTPOIH ...

- HE MEHSEeTCs

- YMEHbIIIaeTCs

- YBeJIHYMBaeTcs

6. V3aMeHeHue BHyTpeHHEH HSHEpPruM raza MPOU30LUIO TOJBKO 3a
cyeT paboThI CHKATUSA ra3a B ...

- U30TEPMHUUECKOM MpoIiecce

- 1300apHOM TIpolLecce

- U30XOPHOM IIpolLiecce

- ainadaTH4ecKoOM npouecce

7. Toweunslit 3apsig +q HAXOAUTCA B LEHTpe cdepuueckoit
noBepxHOCTU. Ecny 3apsg cMecTuTh M3 IeHTpa cdepsl, OCTaBiss
€ro BHYTpU Hee, TO TIOTOK BEKTOpa  HAMPSIKEHHOCTU
AJIEKTPOCTATUYECKOTO TOJIS Yepe3 TOBEPXHOCTh CHepHl. ..

- YMEHBIINTCS;

- He UI3MEHUTCH,;

- YBEIIMUUTCS

8. Ecnm yBenmuuuTh B JBa pa3a HAMPSHKEHHOCTH AJIEKTPHUYECKOTO
I10JI B IPOBOJHMKE, TO YZAEJIbHAs TEIUIOBAs MOIIHOCTD TOKA ...

- YMEHBIINUTCSA B J[Ba pa3a;

- HE UBMEHUTCH;

- yMeHbIINTCA B 4 pa3a

- YBeJIM4NTCH B 4 pasa;

- YBEJIMUUTCS B JIBa pas3a;

9. Ilpu mnoMelmEeHun [OUINEKTPUKA B JJIEKTPUUYECKOE II0JIE
HaNpsDKEHHOCTh  AJIEKTPUYECKOTO MOJs BHYTpU OECKOHEYHOTO
OJTHOPOJHOIO H30TPOIHOIO JUAJIEKTPUKA C AUDIEKTPUYECKON
MIPOHUIIAEMOCTBIO € ...

- OCTaeTCsl HEM3MEHHOM

- OCTAeTCsl PaBHOW HYJIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHb1IaeTcs B € pa3

10. YMeHbIIeHHE aMIUIUTY/Ibl KOJI€OaHUH B CHCTEME C 3aTyXaHUEeM
XapaKkTepu3yercs BpeMeHeM penakcanuu. Eciu mpu Hen3MEeHHOM
OMUYECKOM COIPOTHBIIEHUH B KOJIEOATEIbHOM KOHTYpE YBEIUYHUTH
B 2 pa3za UHAYKTUBHOCTh KaTYyIIKU, TO BPEMS peaKCalyu. ..

- YMEHBIINTCA B 2 pasa;

- YBeJIMYMTCH B 2 pa3a;

- yBenuuuTCs B 4 pasa,

- yMEeHbIIUTCS B 4 pasza
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[lo pe3ynpraTam TecTa O0OyYarolIeMyCsi BBICTABISIETCS OLICHKA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIHHO» UITU «HEYJOBIETBOPUTEIHLHO.

Kputepun ouenuBanus otBera (Tali.) AOBOAATCA A0 CBEACHHUS OOydYaIOIIMXCS 10 Hadyasa
TECTHPOBaHUS. Pe3ynbTar TeCTUPOBAHUS OOBSABISICTCS O0ydYarOMEeMycsi HEMOCPEICTBEHHO MOCIE €ro
clayu.

Mhcaza (% apas ALY oTBETOD)
OneHka 5 (OTJIUYHO) 80-100
Ornenka 4 (Xopo1o) 70-79
Orenka 3 (yIOBIETBOPHUTEIBHO) 50-69
Ouenka 2 (HeyIOBIETBOPHUTEIILHO) menee 50

TecroBbic 3amaHus, WCHOJB3YIONIMECS IS OIEHKH KAa4ecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopManMOHHBIX TexHojorud, mnpuBeAeHbl B PIIJ[: «10. HWHpopManMOHHBIE TEXHOJOTHH,
UCIOJIb3YEMBIE TIPU OCYIIECTBJIEHMH O00pa30BaTEIbHOIO IIpolecca MO JUCUUIUIMHE, BKIIOYas
MepevYeHb MPOrPaMMHOT0 Oo0ecriedeHUsI U HH(OOPMAIIMOHHBIX CITPaBOYHBIX cuctem» - My TestX10.2.

4.2. Tlpoueaypsl 4 OLEHOYHBIE CPEICTBA /1JIsl MPOBEIEHUsI MPOMEKYTOYHOI aTTeCTAlU

4.2.1. 3ager

3auer sBnsercs (GopMOW  OLEHKM KadyecTBa OCBOCHHUS  OOYyYaroIIUMCA  OCHOBHOM
npodeCCHOHATBFHON 00pa30oBaTeIbHON MPOTPaMMBI IO paszeniaM TUCHHMIUIHHEBL. [lo pesyiapratam
3aueTa OOydYaroleMycsl BBICTaBIISETCS OIICHKA «3aUTEHO» WU «HE 3aUTEHO)»; OLIEHKA «OTIHYHOY,
«XOPOIIO», «YIOBICTBOPUTEILHO», «HEYAOBIECTBOPUTEILHO» B ciy4dae Iu(QepeHIIPOBAHHOTO
3ayeTa.

3aueT TMPOBOJUTCA TIO OKOHYAHWM YTCHHSI JIEKIWHA W BBHIMOJIHCHHUS J1TAOOPATOPHBIX
(MpakTUYeCKUX) 3aHATHA. 3adeT MPUHUMAETCS MPENoJaBaTeNsIMK, MPOBOIUBIINME JIabopaTOpHBIE
(IpakTHYECKWE) 3aHATHS, WJIM YUATAIONIMMHE JICKIIUU 10 JaHHOW NUCIUIUTMHE. B ciaydae oTCyTCTBUS
BEIYIIEro IMpernojaBaTens 3adeT MNPUHUMAETCs MpernojaBaTelieM, Ha3HAYEHHBIM paCHOpSKEHHEM
3aBeayromiero kadenpoit. C paspenieHus 3aBeayroniero kagpeapoi Ha 3a4eTe MOKET MPUCYTCTBOBATh
npernoaaBaTelb kKadeapsl, MPUBICYCHHBIHN JIJIS IIOMOIIY B IPHEME 3a4eTa.

[IpucyTcTBHe Ha 3adere mpemojaBareneid ¢ apyrux kadeap Oe3 COOTBETCTBYIOIIETO
pacnopspKeHHs peKTopa, IPOPEKTopa 1Mo yueOHOo# padoTe win JekaHa GakyinbTeTa He TOMyCKaeTCsl.

®opma(pl) TMPOBEACHUS 3aueTa (VCMHbILUL ONpoc No Oulemam, HUCbMeHHas paboma,
mecmupoganue u 0p.) ONpeneIstoTess Kadeapoil U JOBOAITCS 10 CBEACHUS 00ydJaroluXcsi B Hadalle
ceMecTpa.

Jlnst mpoBenieHns 3adeTa BEAYIIWH IMPEToIaBaTellb HaKaHyHEe IOJIydaeT B JIEKaHATe 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BpAIIAeTCs B JEKaHAT MOCIE OKOHYAHHS MEPONPHUSATHUS B
JICHb TIPOBE/ICHUS 3a4eTa UM YTPOM CIICAYIOIIETO JHS.

OOyyaronuecs Mpy sIBKE Ha 3a4eT 005S3aHbI UMETh MPH ce0e 3aU4eTHYI0 KHIKKY, KOTOPYIO OHH
MPEIBABIISIOT TIPEIIOIaBATEITIO.

Bo Bpems 3adera oOyygarorirecss MOT'YT TIOJB30BaThCS C pa3pelIeHHs BEAYIIETO MPENoIaBaTeNs
CIPaBOYHOW M HOPMATHBHOM JINTEPATYPOH, IPYTUMH MTOCOOUSIMH U TEXHUIESCKHUMH CPEJICTBAMH.

BpeMst moarotoBku OTBETa B YCTHOHM (popMe MpH cliade 3adera JOJDKHO COCTABIATH HE MEHeEe
20 MuHYT (TI0 J)KEeTTaHWI0 00YYaOIIETOCs] OTBET MOXKET OBITh JOCPOUHBIM). Bpems otBeTa - He G6omnee 10
MUHYT.

[IpenomaBaTemto MpeIoCTaBISIETCs] MPABO 3a/1aBaTh 00YUYAIOIIUMCS JJOTTOTHUTEIHHBIC BOTIPOCHI
B paMKaXx MPOTPaMMBbl JUCIUTIINHBL.
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KadyecTBeHHass OLEHKa «3ayTeHO», BHECEHHAas B 3a4e€THYIO KHIDKKY U 3a4eTHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb, SIBJISIETCS PE3YJIbTaTOM YCHEIIHOTO YCBOSHHS yUeOHOTO MaTepuana.

Pe3zynpTar 3adyeta B 3aU€THYIO KHIDKKY BBICTABIS€TCS B JEGHb IPOBEJICHMS 3adeTa B
MPUCYTCTBUU camoro oOyuaromierocs. llpenogaBarenn HECyT MEPCOHAIBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh U TOYHOCTb BHECEHHS 3allCell O pe3ysbTaTax IPOMEXKYTOUHOW aTTecTaluu B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb U B 3a4E€THbIE KHUKKH.

Ecnn oOyuarouuiics sBWICA Ha 3a4eT M OTKA3ajcsi OT MPOXOXKACHUS aTTECTAllud B CBS3U C
HENOJrOTOBJIEHHOCTBIO, TO B 3aU4€THO-3K3aMEHALIMOHHYIO BEJOMOCTb €MY BBICTABIISIETCS! OLIEHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3au€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMU «HE SIBUJICSI.

Hapymienre AMCHUIUIMHBI, CIUCBIBAHUE, HMCIIOJIb30BaHUE OOYJarOIIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JIPYI'HX BHUJIOB JUYHOM KOMMYHHUKAIIMOHHON M KOMIIBIOTEPHONW TEXHUKHU
BO BpeMs 3adeTa 3ampelieHo. B ciaydae HapymeHus 3Toro TpeOOBaHMS IpenojaBaTelb 00sd3aH
YIQINTh 00YYaroLerocst U3 ayIuTOPUU U MPOCTABUTh EMY B BE€IOMOCTH OLICHKY «HE 3a4TE€HO».

OOyyaromMMcsi, HE COABUIMM 3aueT B YCTAHOBJICHHBIE CPOKHM [0 YBa)KUTEJIbHON NPUYMHE,
WH/IMBUyaJIbHbIE CPOKH MPOBEJICHHS 3aUeTa ONPENENIIOTCs JeKaHOM (paKyJbTeTa.

OOyuaromyecs, MMEIOIIME AaKAJEMHUYECKYI0 3aJO0JDKEHHOCTb, CHAIOT 3a4€T B  CPOKH,
onpenenseMple YHHUBepcUTeTOM. MH(opManus o JUMKBUIALMK 33J0JDKEHHOCTH OTMEYaeTcsl B
9K3aMEHALIMOHHOM JIUCTE.

JlonmyckaeTcsi ¢ paspelleHusl JeKaHaTa U JIOCPOYHas clladya 3ayeTa C 3allUChl0 Pe3y/lbTaToB B
9K3aMEHALMOHHBIH JIUCT.

WMHBanuapl ¥ JIMLA C OrpaHUYEHHBIMH BO3MOXKHOCTSMHU 3]I0pOBbsI MOTYT ClaBaTh 3a4eThl B
CPOKH, YCTAaHOBJICHHbIE WHIUBUAYAIbHBIM Y4€OHBIM IUIaHOM. VIHBaIMIbl U JIMLIa C OrpaHUYEHHBIMU
BO3MOXXHOCTSIMU 3[I0pOBbS, MMEIOIIME HAPYIICHHUs ONOPHO-IBUTATEIBHOIO amIapara, JOIYCKarTCs
Ha aTTECTAllMOHHbIE HCTIBITAHUS B COIIPOBOXK/IEHUN aCCHUCTEHTOB-COMPOBOXKIAOIIUX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOYHOW aTTeCTallud JJsl OCOOBIX CIIydaeB M3JI0KEHa B
«[lonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH U MPOMEXYTOUHOM aTTecTaluu 00yJaroluxcs 1o
OIIOIl OakanaBpmara, crenuanutera u Marucrparypsl» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHBIE CpeICTBA Kon v HanmeHoBaHMe
TunoBble KOHTPOJIbHBIE 3afaHusl W (WIKM) UHBIE MaTepUabl, MHIMKATOpa
HE00XO0/IMMbIE JUIsl OLIEHKU 3HAHWM, YMEHUH, HaBBIKOB U (MJIM) OTbITA KOMIIETEHLIUU

JeSTEIbHOCTH, XapaKTepU3yIOINX c(HOpMUPOBAHHOCTh KOMIETEHIIUMA
B ITPOLIECCE OCBOCHMSI TUCIUILIMHBI

1. 1. ONEeKTpUYECKUI 3aps. Bsaumopeicteue 3apsa0B. NI-1 onk-1.
OnekTpocTaTudyeckoe mnosie. Bektop  Hampsok€éHHocTH.  Pacuér Hcnonssyer
JJIEKTPOCTATUYECKUX ITOJIEH. OCHOBHBIE 3aKOHBI
2. Ilorennnan 3neKTpocTaTHYecKoro mois. Pabora mo nepeMeIieHuno | eCTeCTBEHHOHAYIHBIX
3apsloB B DJIEKTPOCTaTHYeCKOM moje. IloreHnuan w rpajaueHt JUCLUTIIINH IS
MOTEHIMaNa. DKBUIIOTEHIIMAJIBHBIE TTIOBEPXHOCTH. penieHus
3. BemectBo B snektpuyeckoM mnose. [lonsipHble M HENOJSApHBIE | CTAaHIAPTHBIX 33]a4 B
Mouekyibl. [lonspuzanus nuanekTpukoB. Bekrop cMmemeHus. COOTBETCTBHUU C
4. IIpoBOIHUKM B 3JEKTPOCTATHUECKOM IOJIe. OJEKTPOEMKOCTh | HAIPABICHHOCTHIO
poBoAHMKOB. KoHeHcaTopsl. npodeccuoHaIbHON
5. IlocrostHHBIN 3neKTpudeckuil ToK. 3akoH Oma. DIeKTpOoaBUKYIIas JEATEIIbHOCTH

cuna. [Ipasuna Kupxroda u pacuérsl 21eKTpUYECKUX IIeTIeH.

6. Knaccuueckast Teopus 3JIEKTpONpPOBOIHOCTH. BriBog 3akoHa Owma.
ITpupona cBEpXIIPOBOAUMOCTH.

7. Hocurenu Toka B Pa3IUYHBIX MPOBOJHUKAX. DIIEMEHTHl TECOPUU
anekrponpoBoaHocTd.  IlomynpoBonHuku.  IlomynpoBOgHUKOBBIE
npuOOpBl.  DJIeMEHTHl  (U3UYECKOW  AJIEKTPOHUKH. KOHTaKkTHBIC
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SBJICHUS B METAJUIaX U MOJIYIPOBOAHUKAX.
8. MarnutHoe mosie. B3auMmopeiicTBUE SIEKTPUUYECKUX TOKOB.
Pacuérel maruutHbIX noniel. 3akoH buo-Casapa-Jlamaca.

9. MaruutHble cBoiicTBa BeulecTBa. J(ua-, mapa- u heppoMarHeTUKH.
JlomeHsl. DeppuUrtsl. ONEeKTpOMarHUTHbIE cernaparopsl B
arpOMHKEHEPHHU.

10. [eiicTBME MAarHUTHOTO TOJS Ha DJIIEKTPUYECKHH TOK U
JBIKYyIIMECS 3apshkeHHble yacTulibl. Cuna Amiepa u cuia Jlopenuna.
Oddext Xomra. DIEKTPOABUTATEITH.

11. DnexTpomaruuTHas HHAYKIMS. 3akoH Papazest U npasuiio JleHua.
Mexanu3m Bo3HuKHOBeHUs DJIC UHAYKIIUU.

12. Tenepatopsl rTapmonmueckoii JJIC wu Tpanchopmaropsl.
NHIYyKTUBHOCTH MPOBOJIHUKOB. DHEPIHsl MATHUTHOTO MOJIS.

13. TlepeMeHHBI 3JEKTpUYECKH TOK. llemw mnepeMeHHOro TOKa.
3akoH Oma juis nenedl nepemeHHOro Toka. IlonHoe compoTuBieHue
MEpEMEHHOMY TOKYy. BekTtopHas nmarpamma. Pe3oHaHc B uersx
MEPEMEHHOT0 TOKa.

14. DnextpomaruutHoe mnoisie. O6oOuieHue 3akoHa dapanes. 3aKoH
MOJIHOrO TOKa. TOK cMenieHus. DJIEKTPOMAarHUTHBIE  BOJIHBI.
VYpaBHenuss MakcBemna. Cucrema ypaBHeHM MakcBemia B
muddepeHIMaIBHOW W HMHTErpayibHOW ¢opmax. Bektop VYmosa-
[TolinTHHTra. /{aBneHue ceera.

15. T'apmonunyeckuit ocmusaTop. CBOOOIHBIE 3JIEKTPOMArHUTHBIE
KosieOaHus. 3aTyXarolue U BEIHYKICHHbIE KoeOanus. Pe3onanc.

16. T'enepamnms, mnepenada M MPUEM DIEKTPOMArHUTHBIX BOJH.
OTKpBITHII Kos1e0aTeIbHbIN KOHTYD. [TprHIMD paboThI
panuonepenaTynka " paaroNpuEMHHUKA. Mopynsuus u
JNETEeKTUPOBAHUE  DJIEKTPOMAarHUTHBIX  BOJH. Paguonokamus
TEJIEBUICHUE.

17. 1lIxana 37neKTpOMarHUTHHIX BOJH. Pa3nuuHble quana3zoHbl 4acTOT
AJIEKTPOMArHUTHBIX  BOJIH, MX XapakTepHble OCOOEHHOCTH M
TEXHUYECKHUE CPEJICTBA UX MOJIYUYEHUS.

18. Ucmonwp3oBaHWE BUIUMBIX, VIBTPAPHOIETOBBIX U APYTUX
U3JTy4EHUI B pAaCTEHHEBOJICTBE U )KUBOTHOBOJICTBE.

[IIkana 1 KpUTEpUH OLEHUBAHUS OTBETA O0YYaIOUIErocs MpeACTaBIeHbl B Ta0IHULIE.

IlIxkana Kpurepun onenuBanus

OHGHKa GBavYTCHO» 3HAaHUC nporpaMMHOT O Marcpualia, YCBOCHUC

JOTOJIHUTEIIFHOM JINTCPATYPHI, pCKOMCHHOBaHHOﬁ

IIporpaMMmon

JTUCIUTIIMHBI, PABUWJILHOE pElIeHWe WHXEHEPHOU 3a1aun (JI0IycKaeTcs
HAIMYUE MAaJO3HAUMTENbHBIX OMIMOOK WM HEAOCTAaTOYHO TIOJTHOE
PACKpBITHE COJIepKaHUE BOMIPOCA WITH MTOTPENTHOCTh HEMPUHITUITHATIHHOTO
XapakTepa B OTBETE HA BOMPOCHI).

OrneHKa «He 3a4TEHO)

Hp06CHLI B 3HaHUAX OCHOBHOT'O nporpaMMHOro Matcpuaia,
MPUHIMITHAIIBHBIC OIIMOKHU IIpHU OTBCTC HA BOIIPOCHI.

4.2.2. DK3aMeH

Dk3aMeH sBiseTcss (QOpPMON OLEHKH KadecTBa OCBOSHHUS OOYYaroOIIMMCS OCHOBHOM
npodeCCHOHAIBHOW 00pa30BaTEIbHOM MPOrpaMMbl IO pasfenam AuciuiuimHbel. [lo pesynpTaTam
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9K3aMeHa 00y4aroIIeMYyCsl BBICTABISETCS OLIEHKA «OTIMYHOY, «XOPOIIO», «YAOBIETBOPUTEIBHO» WU
«HEYOBJIETBOPUTEILHO».

OK3aMeH N0 AUCUUIUIMHE IPOBOJUTCS B COOTBETCTBUM C PACHMCAHUEM IPOMEXKYTOUHOM
aTTecTallid, B KOTOPOM YKa3bIBa€TCS BPEMS €0 MPOBEACHUS, HOMEP ayAUTOPHH, MECTO MPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKAECHHOE paclucaHie pa3MellaeTcss Ha MH(QOPMAIMOHHBIX CTEHAX, a TaKXKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VYpoBeHb TpeOOBaHMH I MPOMEKYTOUHOM aTTecTaluy OO0YyYaroluXcs YyCTaHaBIMBAETCS
paboueii mporpaMMoil IUCIUIIMHBI ¥ IOBOJUTCS 10 CBEJCHUS 00Y4JalOLINXCs B HaUaiIe ceMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C pasperieHus 3aBenyromero kadenpoi
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IIperojaBaTeNlb Kadeapsl, MPHUBICYCHHBIA IJs MOMOIIUA B
pueMe 5K3aMeHa. B cioydae OTCYTCTBHMS BeAyILIEro MpernojaBaress 53K3aMeH IPUHUMAETCs
IperoiaBaTeNieM, Ha3HAaYeHHBIM PacopsKEHHEM 3aBeyIoUIero Kadeapoii.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenel ¢ apyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacropspKeHHs PeKTopa, IMPOPEKTopa 1Mo yueOHoi pabote wim aekana GpaKyabTeTa He JOITyCKaeTCs.

OOyuaroniuecs Ipu sBKE Ha K3aMeH 00s3aHbl UMETh IPU ceOe 3a4eTHYIO KHHMKKY, KOTOPYIO
OHH IPENBABIAIOT IK3AMEHATOPY.

Jlis mpoBeieHus 3K3aMeHa BEYIIMH MTperoiaBaTellb HaKaHyHe M0JIy4aeT B IeKaHaTe 3aUueTHO-
9K3aMEHALIMOHHYIO BEIOMOCTb, KOTOpasi BO3BpAIAETCs B JIEKaHAT I0CIE OKOHYaHMsI MEPONPUSATUS B
JIeHb IIPOBE/ICHUS 3K3aMEHa WJIM YTPOM CIIEIYIOLIETo JTHS.

OK3aMeHbl MPOBOJATCA IO OwieraM B YCTHOM WM IHCbMEHHOM BuJE, J1UOO0 B BHJE
TECTUPOBaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABIISAIOTCS 0 YCTAaHOBJIEHHON (hopMeE B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadeapoill HSK3aMEHAIMOHHBIMUA BOIPOCAMH W YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoil exxeronHo. B Ounere copepxutcs He 6osiee TpeX BONPOCOB, 3 TEOPETUUECKUX BOMPOCA.

DK3aMeHaTOpy IpPEeNOCTaBISIETCA MPaBO 3a/aBaTh BOIPOCHl CBEPX OMieTa, a TaKKe MOMHMO
TEOPETUYECKUX BOIPOCOB JaBaTh JUISl PEIICHHs 3aJa4d W TNPUMEPHI, HE BBIXOASINUE 32 PaAMKH
MPOHJIEHHOI0 MaTeprasa 1o U3y4aeMoi JTUCIUIUINHE.

3HaHUs, YMEHHsI M HABBIKM OOYYarOIIMXCS ONMPEIEIAIOTCS OLIEHKAMHU «OTIMYHOY», «XOPOIIO»,
«YOBJIETBOPUTEIIbHO», «HEYIOBIETBOPUTEIBLHO» M BBICTABISAIOTCS B 3a4€THO-3K3aMEHAIlMOHHYIO
BEJOMOCTH U B 3aYETHYIO KHIDKKY 00Y4aroLIerocs B JIeHb HK3aMeHa.

[Tpu nmpoBeneHnn yCTHOTO 3K3aMeHa B ayJUTOPUH HE TOJIKHO HaXOAUThCs Ooiiee (YKa3blBaeTcs
KOJINYECTBO 0OYYaIOLIMXCS) HA OHOTO MpenoaBaTes.

[Ipy mnpoBeaeHMM YCTHOTO 53K3aMEHa CTYJIEHT BbIOMpAeT 3K3aMEHAIlMOHHBIN Ouier B
cllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (GaMIIINIO, UMsI, OTUECTBO M HOMEP IK3aMEHAI[MOHHOTO OuJiera.

Bo Bpems »sk3ameHa oOydaromuecs MOTYT IIOJIb30BAaThCA C paspelieHus SK3aMeHaTopa
IpPOrpaMMOil JTUCIMITIIMHBI, CIPABOYHOM M HOPMATUBHOM JUTEpaTypoil, APYrUMHM IMOCOOHUSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moaroToBku oTBeTa MpU clade dK3aMeHa B YCTHOH (opMme IODKHO COCTaBJIATH HE
MeHee 40 MUHYT (IO KENaHUI0 00YyYarolIerocs OTBET MOXKET ObITh TOCPOUYHbIM). Bpemsi oTBeta — He
6onee 15 MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPyIHEHUS PU MOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
Ousnery, UMeeT NMpaBO Ha BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIMM IPOJUIEHHEM BpPEMEHHU Ha
noarotoBky. IIpu OKOHYaTeNTbHOM OIEHMBAHUHU OTBETA OLIEHKA CHUXKAaeTcs Ha oauH Oami. Bermaua
TpeThero Ouiera He pa3peracTcs.

Ecnmu oOyuarommiicst sIBUJICS Ha DK3aMEH, W, B3SB OWJIET, OTKa3aJiCca OT MPOXOXKICHHUS
aTTecTallud B CBA3M C HEMNOATOTOBJIEHHOCTbIO, TO B BEIOMOCTH €MY BBICTABISETCS OLEHKA
«HEY/IOBJIETBOPUTEIILHO.

Hapymenne AMCHMIUIMHBL, CIUCBIBAHUE, HUCIOJB30BaHUE OOYUYAIOMIMMUCS HEpa3peIlIeHHBIX
NEYaTHBIX M PYKOIHUCHBIX MaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYI'MX BUIOB JMYHOM KOMMYHUKAIIHOHHONH M KOMIBIOTEPHOW TEXHUKHU
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cioyuyae HapymieHus 3Toro TpeOGoBaHUS
npernojiaBaTeNb 0053aH YIalUTh OOYYaloOLIerocs W3 ayIAUTOPHUH MU MPOCTaBUTH €MY B BEIOMOCTH
OLIEHKY «HEY/I0BJIETBOPUTEIBHOY.
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BricTaBneHne ONEHOK, TOMY4YEHHBIX TP MOIBEJCHUU PE3YJIbTATOB HPOMEXKYTOUHON
aTTeCTallid, B 3aYETHO-3K3aMCHAIMOHHYIO BEIOMOCTh M 3aUETHYIO KHIDKKY TIIPOBOJUTCS B
NPUCYTCTBUHM camoro oOywaromierocs. [IpernogaBarenn HECYT NEPCOHANBHYIO OTBETCTBEHHOCTH 3a
CBOEBPEMEHHOCTh W TOYHOCTh BHECEHHUS 3allUCe O pe3ylbTaTaxX MPOMEXKYTOYHOW aTTeCTallud B
3a4€THO-9K3aMEHAMOHHYIO BEJJOMOCTD U B 3a4ETHBIC KHHKKH.

HesBka Ha »K3aMeH OTMEYaeTcsi B 3a4€THO-9K3aMEHAIMOHHOW BEJOMOCTH CIIOBAMH «HE
SIBUJICS».

Jns  oOydaromuxcsi, KOTOpble HE CMOIJIM CJaTh OJK3aMEH B YCTAHOBJIGHHBIE CPOKH,
VHHMBEpCUTET yCTaHABIMBAET MEPHOA JIUKBHIALNH 3a/I0JDKEHHOCTH. B 3TOT mepuon mpenonaBareny,
NPUHUMABIINE SK3aMEH, JOJDKHBI YCTAaHOBUTh HE MeEHee 2-X JIHEH, Koraa OoHu OyayT NPUHHMATh
3a70IDKeHHOCTH. MH(popManus 0 JHMKBHAAUMHM 33J0JDKEHHOCTH OTMEYaeTcsl B AK3aMEHAIIMOHHOM
JIHCTE.

OOyuarommMcsi, MOKa3aBIIMM OTJIMYHBIE M XOpOIIME 3HAaHWS B TEYEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJIA YCIIEBAEMOCTH, MOXET OBITh IPOCTaBJIEHa 3K3aMEHAIMOHHAS
OLIEHKA JIOCPOYHO, T.€. 0e3 crauu sk3ameHa. OLeHKa BBICTABIIACTCS B AK3aMEHAIIMOHHBIN JIUCT WK B
3a4€THO-3K3aMEHALMOHHYIO BEJOMOCTb.

WMHBanuasl ¥ JMLA ¢ OTPAaHMYCHHBIMH BO3MOXHOCTSIMH 3/I0OPOBBSI MOTYT ClIaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUYAIbHBIM YU€OHBIM IIAaHOM. VIHBaIH Bl 1
JMIA ¢ OrPAaHUYECHHBIMH BO3MOKHOCTSMH 3/I0POBbSl, UMEIOIIME HAPYILIEHHUS OMOPHO-IBUTAaTEIBHOTO
ammapara, JOIYyCKAaloTCS Ha AaTTeCTAllMOHHBIE WCHBITAHUS B  COMPOBOXIEHUM ACCHCTEHTOB-
CONPOBOXKJAFOIIHX.

[Ipouenypa mpoBeneHHsS NPOMEKYTOYHOH aTTECTAllMM A OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHNH O TEKYyIIEM KOHTpPOJIE YCIIEBAEMOCTH U IMPOMEKYTOYHOM aTTECTAIlMH O0YYarOIIUXCs 10
OIIOIl OGakanaBpuara, crneuuanurera u Marucrparyps» DPI'BOY BO IOxHo-Ypanbckuii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ne OneHouHBIE CpeICTBA Kon v HanmeHoBaHMe
1 TunoBble KOHTPOJIBHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPUATIbI, WHJUKATOpa
HE00XOAMMBIE IS OLIEHKU 3HAHUM, YMEHUH, HABBIKOB U (UJIH) OTIbITA KOMIIETEHLIUU
JeSITEIbBHOCTH, XapaKTePU3YIOINUX CPOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCLUIIIMHBI

1 2 cemecTp WJI-1 onk-1.
1. Ponp Qusuku B pa3BUTUM TEXHUKU U arpoNpPOMBIIUIEHHOTO Hcnonssyer
IIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunemartnka MarepuaabHOW TOYKH. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onMcaHus JBWXKeHUH. KuHemarnueckoe ypaBHEHUE [BWKEHUS H JUCLIUIUINH JJIs
onpeensieMble 0 HeMY KHHEMaTHYECKHE XapaKTEPUCTHKHU. penieHus

3. BekrtopHblii crmoco® — onucaHus ~— JIBWKEHUH.  BekTopsl
MepEMENICHUS, CKOPOCTH, YCKOPEHHUsS. YTJIOBBIE XapaKTEPUCTUKH

CTaHAApTHBIX 3a/la4 B
COOTBETCTBHH C

JBUKEHUS 110 OKPYKHOCTH. HaIIPaBJIECHHOCTBIO
4. DrneMeHThl PeNATUBUCTCKON MexaHMKH. [locTynaTsl cnenuanbHoil | npodeccroHalbHOM
Teopuu oTHocuTenbHOCTH. [IpeoOpazoBanus Jlopenna. Croxenue JeATEIbHOCTH

ckopocTeid. OTHOCHUTENBHOCTh JJIMHBI OTPE3KOB W JUIUTEIBHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JluHamKKa MatepuaibHON TOYKM M MOCTYNATEIbHOTO JBUKEHUS
TBEpaoro tena. IIpuHiun oTHocuTenbHOCTH. 3akoHBl HprOTOHA.
Bungw! cui.

6. /lnHamuka BpallaTeIbHOTO ABWKEHHUS. MOMEHT cuibl. MoOMEHT
HMHEpLUHU. 3aKOHBI COXPAaHEHUSI UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. NHepumanbHble WM HEUHEPIMAJIbHBIE CUCTEMbl OTcué€ta. Cuiibl
WHEPILUU NP PA3IUYHbIX BUIAX JBUKEHUS.

8. PaboTa, MontHOCTH M 3HEprusi. Mexanudeckas paboTa ¥ MOIITHOCTh
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IpU TOCTYNATEeIbHOM M BpallaTelIbHOM JIBMKEHUsX. Kunernueckas
SHEPrus U TeOpeMa 0 KHHETUYECKOI SHEpTUu.
9. KoHcepBaTtuBHbIE cUIbl U NOTEHIMalbHas 3Heprus. I[Ipumepsl
MOTEHIIUAJIbHBIX MMOJIeH. 3aKOH COXpPaHEHUS SHEPTUU B MEXaHUKE.
10. Mexannveckue Konebanusi. KuHemMaTHka TrapMOHMYECKHX
koJjiebanuii. CioxkeHne KojiebaHui. AKYCTHYECKHE PE30HATOPHI.
11. Jlunamuka rapMoHWYecKuX Konebanuid. JluddepeHunaibHoe
ypaBHEHHE KoJieOaHMiA. 3aTyxarolre M BBIHYXJICHHbIE KojeOaHus.
Mexanuveckuil pe3oHanc. MasTHUKHU.
12. Mexanuyeckue BOJHBI. BoyiHOBoe ypaBHeHue. Bujbl BOJH.
WUnrtepdepennus, nudpakuums u aucriepcuss BOJH. BoaHbsl u
uHpOpMaIHsL.
13. OcHOBHBIEC TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpHH.
Wneanwusiii raz. OcnoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSHUS
UJealbHOTO Ta3a.
14. ArperatHble cocTOssHUS U (pa3oBble nepexonabl. PeanbHble rasbl.
Cxumxenne razoB. OcoOeHHOCTH XKUAKOro coctosHus. CTpoeHue
KpuCTauioB. JlegeKTsl KpucTamndeckoro crpoeHus. [IpoyHocts u
MJIaCTUYHOCTb.
15. SBnenms mepenoca. Juddysus, TEIONPOBOTHOCTH U
BHyTpeHHEee TpeHue. MolekylsapHO-KUHETHUECKas TeOopus SBIICHUN
IepeHoca.
16. OcHOBBI TEepMOAMHAMHKH. BHYTpEeHHssI SHEpruss M TMepBOe
Hayajo TepMoAuMHaMHMKU. PabGora u TemnoéMKOCTh raza IpHu
pa3IUYHBIX Mpoleccax.
17. Bropoil 3akOH TEpMOJMHAMHUKHU. TEIIIOBBIE [BUTATEIN U
xonoauabHble  MammHbl.  KITJ[  TemnoBeIX — aBurartenel  u
CTaTUCTUYECKUN CMBICI BTOPOro 3aKOHa TepMoAuHamuku. [loHsTtue
SHTPOIUH. Tpetnii  3aKkOH  TEPMOJUHAMUKHU. OneMeHThI
OMOPHEPTETUKHU.

4 cemecTtp
18. DnemeHTHI reoMeTpruecKkoi onTUKH. OCHOBBI T€OMETPHUUECKOM
ontuku. Popmynsl Ppenens. [IpuHIMI 0OPaTUMOCTH CBETOBBIX
nmydeid. [Ipubopbl reoMeTpruvecKoi ONTHUKH.
19.®oTometpus.
20. DnemeHTHI BOTHOBOM ontukw. [TpwaIm [ roiirenca.
21. Unrepdepenius cera. KorepeHTHOCTb M ONTHUYECKUH XO[
ay4yed. YcnoBus MakcMMymMa M MHHHMYyMa. MHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.
22. Hudpaxus CBeTa. [Mpunuun  Trolirenca-®penens.
JudpakimonHas pemeérka. Crniextporpadusi. Hudpakuus
PEHTI€HOBCKHX JIy4eil.
23. B3aumojeiicTBue u3inydeHus ¢ BeniectBoM. [lonspusanus cBera
MIPU OTPAKEHUU U MTPEIIOMIICHHUU.
24. JlBoitHoe nyuenpenomiieHHe. ONTHYECKH aKTHBHBIE BEIIECTBA.
Caxapumerpsl. MckycCTBEHHass aHMU30TPOINHS U €€ HCIIOIb30BAHME.
HopmanbeHast 1 aHOManbHas AUCIEPCHs.
25. TemmoBoe w3nydeHue. AOCOTIOTHO YEpPHOE TEIO. 3aKOHBI
Kupxroga, Credana-bonbumana u Buna. ®opmyna I[lnanka.
Onruyeckasi TUPOMETPHUSL.
26. ®oro3pdexr. BHemHM, BHYTPEHHUH U  BEHTHJIbHBIN
hoTodrddekr. YpaBHeHue DWHIITEHHA. [Tpumenenue
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dotoanemenToB. Dpdekr Komnrona. JlroMuHecHieHTHOE U3TyYeHHE.
BuomoMmunecnennus.

27. ®orobuonoruueckue npoueccol. Dorocunres. TepmoauHaMuka u
MexaHu3M ¢orocuHTe3a. buosnepreTuka.

28. DneMeHTHl KBAaHTOBOW MexaHUKH. KopmycKymnspHO-BOJIHOBOM
Oyanu3M. Judpakuus JJIEKTPOHOB. CooTtHoeHus
HeonpenenéHnocreil. Ypasuenue penunrepa.

29. AtoM Bojopoja. DHepreTuuyeckue ypoBHHM artoma. IloreHmman
Bo30OyxkaeHuss U uoHuzauuu. Iloctynatel bopa. W3nyuenue wu
MOTJIONIEHUE SHEPrHU. Bo1opoomnono0HbIe HOHBL

30. CrpyKTypa CIOXHBIX aTOMOB. OHEPreTMYecKHe YpOBHH B
cinoxHblX atoMax. Ilpunnun I[laynu. Onruyeckue CcHEKTpsl U
CIIEKTPBl PEHTTEHOBCKOro usnydeHus. Ilepuoguueckas cucrema
anemenToB JI.M.Meneneena.

31. ®usuka MoieKyl. DHepreTuueckue ypoBHH Mosekyin. OOMeHHoe
B3aumojeiicteue. MomnekynspHble cnekTpsl. IlpuHnun pabGoTbl
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
32. Tlomumepsl W xuakue Kpuctauibl. (OCHOBHBIE  BHUJBI
KOJIJICKTUBHU3ALMU MoJieKyJl. CTpoeHHe OJUMEPOB U UX (pU3NYECKUe
cBorcTBa. Tumbl KUIOKUX KpUCTaLoB. Jlucruiem Ha KUIKHX
KpHUCTaJlIax.

33.5IBneHne paaMOaKTHBHOCTH. BUIBI pagroOaKTUBHOTO pacrajia.
3aKOH paauoakTUBHOro pacnajna. CrTaOuibHbIE M PaJUOAKTUBHBIE
n3oTonbl. COBpEMEHHBIE METOABI PAAMOXUMHUU M PATUOOHOIOTHU.
[Tpobaembl pagi03KOIOTUH.

34. CocraB aromHoro siapa. M3oromnsl. MexaHHUeCKU ¥ MarHUTHBIHA
MOMEHTHI 1ep. SnepHble CUiIbl U DHEPrUsS CBSI3U snapa. SnepHbIil
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHNUE.

35. SnepHble peakuuu. MexaHusM sJepHBIX peakuuil. lLlermHas
peakuust geneHus saaep. Mcnosb30BaHME ATOMHOW — DHEPIUM.
IIpobnema ynpasisieMoil TepmosiiepHoi peakunu. DHeprus ConHua
1 3BE31. SnepHas HKOIOorusl.

36. DOnemeHrtapHble uyacTulbpl. Krnaccupukanus sIeMEHTapHBIX
yacTull. B3auMonpeBpaniaeMocTh 3J€MEHTapHbIX YacTUll. MeTomabl
YCKOpPEHHUSl 4acTHUll. AHTUYAcCTHLIBI M aHTHUBEIIECTBO. Bemiectso B
AKCTPEMAIIbHBIX YCIOBUSIX.

37. CoBpemeHHas ¢u3MKa W arpouHxeHepus. BemectBo u moe.
OOBEeKTHl U MPOLIECChl. DBOMIOIMOHHBIE MPOIECCHl MTPe0Opa3oBaHUS
MaTepuu. BeliecTBeHHbIE, YHEPreTUYECKHUE, JIEKTPOMArHUTHBIE U
nHpopMalMoHHble  TpeoOpa3zoBaHusi  OMooOBEeKTOB.  Pa3BuTHe
arpo(u3uKH, OMOMEXaHMKH, 6uodpu3uKy, OMOdPHEPreTHKH,
6ronH(pOpMaTUKH, OMOTEXHOJIOTMH U arPOMHKEHEPUH.

[[Ixana u KpUTEpUU OIICHUBAHUS OTBETA 00YJAIONIErocs MPECTaBICHBI B TAOIUIIE

IIkaua Kpurepun ouennBanus
BCECTOPOHHEE, CHCTEMAaTHYeCKOe M TIIIyOOKOE€ 3HaHHWE IPOTrPAMMHOIO
Onenka 5 Marepuanaa, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIIBHOM JIMTEpPATypHI,
(oTNIM4HO) PEKOMEHIOBAaHHOW IPOrpaMMOM JUCLUIUIMHBI, IPAaBWIBHOE DPEIICHUE
3aJ1a4H.
Ouenka 4 MOJJHOE 3HAHWE MPOrPAaMMHOTO MarTepuaia,
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(xopor1o)

JIUTEPATYpBHI, PEKOMEHI0BaHHOU B porpamme, HaJIu4uue
MaQJIO3HAUUTENIBHBIX OIIMOOK B PELIEHWU 3aJauyd, WM HEJOCTaTOYHO
IIOJIHOE PACKPBITHE COIAEPIKAHKUE BOIIPOCaA.

3HaHUC OCHOBHOI'O IIpOIrpaMMHOI'0 Mar€puajia B MUHHMAJIbBHOM O6’beMe,

Onenka 3
t MIOTPEIIHOCTH HEMPUHIMINAIBHOTO XapaKkTepa B OTBETE HA dK3aMEHE U B
(YIOBIIETBOPUTEIIHLHO)
pelIeHUH 331a4u.
Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOIO  IMPOTPAaMMHOTO  MarepHala,

(HEYTOBJICTBOPUTEIIHLHO)

IIPUHIOHUITNAJIBHBIC OIINOKU IIpH OTBCTE HA BOIIPOCHI M B PpCUHICHUH 3aJ]a4H.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHEceHUs

BHECEHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHUIA TOATHCH M3MCHCHHA




