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00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE

[Mpunoxenne. PoHJT OLEHOYHBIX CPEACTB IS TEKYIIETO KOHTPOJIS
yCIEeBaeMOCTH M MPOBEACHUS MTPOMEKYTOUHOM aTTeCTaIlli 00yYaroIiXcs
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1. Ilmanupyemble pe3yabTaThbl 00y4eHUsl 0 JUCHUIJINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pe3yiabratamu ocBoennss OIIOII

1.1. lean v 3a7a4u AUCHUTIIAHBI

bakanaBp no HanpaBieHuto moarotoBku 35.03.06 ArponHkeHepHs TOHKEH ObITh MOATOTOBJICH
K PpEUIeHHI0 3373y NpO(EeCCHOHAIBHOW JAEATENBHOCTH CIEAYIOIIUX THUIIOB: IPOU3BOACTBEHHO-
TEXHOJIOTUYECKUH, IIPOCKTHBIN.

Hegr aucHMIUIMHBI — CPOPMHUPOBATH y CTYAEHTOB CHUCTEMY (yHIAMEHTAIbHBIX 3HaHUM,
HEOOXOAUMBIX ISl MOCIEAYIOMIEeH MOATOTOBKH OakaiaBpa, ciocoOHOro K 3((EKTUBHOMY pPELICHUIO
IPAKTUYECKUX 3a7ay  CEIbCKOXO3AWCTBEHHOIO IPOU3BOACTBA, a TaKXe CHOCOOCTBYIOLIUX
JaJIbHEUIIEMY Pa3BUTHUIO JIMYHOCTH.

3agaum JUCHMILIMHBI:

— U3Y4YUTh OCHOBHBIC (PU3MUYECKHE SIBICHHS, OBIAACTh (PyHAaMEHTAJIBHBIMH TMOHSATHAMHU,
3aKOHAMU U TEOPUSAMH KJIACCUYECKON M COBPEMEHHON (hU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUS U COBPEMEHHOTO (PU3MUYECKOTO MBIIIUICHUS;
O3HAKOMUTBCS C HAY4YHOM ammaparypodl M MeToAaMu (U3MYECKOro HCCIelOBaHMsA, NPUOOpecTH
HaBBIKM MTPOBEACHUS (PU3NUECKOTO SKCIIEPUMEHTA;

— HAYYHTHCS BBIIENATH (U3MYECKOE CONEpKaHWE B TNPHUKIATHBIX 3a7adax Oymymien
NesITebHOCTH;

— OBJIQJIETh METO/IaMHU PELLIEHUS MH)KEHEPHBIX 3a/1a4.

1.2. KoMmneTeHIIUM U MHAUKATOPbI UX TOCTHKEHU I
OIIK-1 Criocoben pemiath TUIOBBIE 3aaud MPOGECCHOHATBHONU NIEATEIHHOCTH HA OCHOBE 3HAHUI

OCHOBHBIX 3daKOHOB MATEMAaTHUYCCKUX N CCTCCTBCHHBLIX HAYK C IIPUMCHCHUCM I/IH(I)OpMaI_II/IOHHO—
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

Kon n
HAaHMEHOBaHHUE
WHJIUKATOpa ®opmupyemsie 3YH
IOCTHOKEHUS
KOMIIETEHIINN
3HAHUA OOy4aromuiics A0DKEH 3HATh. OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUTUINH ((DU3UKHN) JIJIsl pEIICHUS
-1 onk-1. CTaHIAPTHBIX 33/1a4 B COOTBETCTBUH C HAIPABIEHHOCTHIO
Vcronbsyer po(eCCHOHATLHON JEATENLHOCTH
OCHOBHBIC 3aKOHBI _ (Bl .0.10-3. 1)
€CTECTBCHHOHAYYH
BIX JUCHUUIUIMH AT | yMEHHS OOy4aromuiics J0JDKEH YMETh: UCTIONIBb30BaTh OCHOBHBIC
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUINH ((PU3UKH) TS
CTaHJAPTHBIX peIIeHHSI CTAaHIAPTHBIX 33J1a4 B COOTBETCTBUU C
3a1a4 B HAIPABICHHOCTHIO MPOQPECCHOHATBHOMN IeITeTFHOCTH
COOTBETCTBUU C - (b1.0.10-Y.1)
HAIPaBJICHHOCTHIO
npodeccronanpHo | HABBIKH OOyuaromuiicst OJMKEH BIAJCTh: HABBIKAMU:
i TeATeTPHOCTH HCIIOIB30BaHUA 3HAHNHM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCHUTUINH ((DU3UKH) JIJIsl pEIICHUS
CTaH/IAPTHBIX 3a/1a4 B COOTBETCTBHH C HAIIPABJICHHOCTHIO
npohecCHOHATBEHOU e TEIILHOCTH -
(b1.0.10-H.1)




2. MecTo aucuuimuinibl B cTpykrype OIIOIT

JucrunmHa «®Pu3nKa» OTHOCHTCS K 0053aTebHOM 4YacTH OCHOBHOW MpodecCHOHATbHOM
00pa3oBaTeNbHOM MporpaMMbl OakaaBpuaTa.

3. O0béM JUCHMILUIMHBI M BUbI Y4eOHOH padoThI

OOBbeM TUCIUTUIMHEI COCTABISIET 9 3a4eTHRIX eIUHUI, 324 akaJeMUYecKux Jaca. J(ucruruimaa
n3yuaercs B 1, 2 cemectpax.

3.1. PacnipenesieHue 00beMa JMCHMILIMHBI 10 BHAaM y4eOHOH padoThl

Bun yueGHO# paboThI KonnuectBo yacos

KonrakTHasi pa6oTa (Bcero) 30

B ToM uucne:

Jlexumu (JI) 12
[Ipaktuueckue 3ansatus (I13) 8
Jlabopatopusie 3ausatus (J13) 10
CamocTosiTesqibHasi padora odydawmuxcst (CP) 281
KonTpoas 18

Hroro 329

3.2. Pacnipenesienne y4e0HOro BpeMeHH 110 pa3jaeiaM U TeMam

B TOM YHCJIE
KOHTaKTHas pabora
0
NQ 5
MBI HaumenoBanue paszena u TeMbI Bcero CP £
YacoB JI JI3 113 =
4
1 2 3 4 5 6 7 8
MexaHuka, MOJEKYyJIsIpHAS
HW3UKa U TEPMOJUHAMUKA.
| @ PMOAL - 109 6 4 4 95 X
3JIEMEHTHI CTATUCTUYECKOH
buznkn
) DIEeKTpUYECTBO U
) margerusMm. Konebanus u 107 4 4 4 95 X
BOJIHEI




Onrtuka. KBantoBas dusuka.
®dusuka aTomMa. IEMEHTHI
(bU3MKY TBEPIOTO TEa.
SnepHas pusuka.
dusnyeckas KapTuHa MUpa.

95 2 2 - 91 X

KonTposnb 18 18

HTroro 329 12 10 8 281 18

4. CTpyKTYypa M coiepKaHue M CIHIIIMHbI
4.1 Conepxanue JMCUMILINHBI

Pa3znen 1. Mexanuka, MosiekyJIsipHasi QU3MKa U TEPMOAUHAMMKA

BBenenue

[Tpenver ¢uszuku. Meton mo3HaHus B (Qu3MKe. DKCIEPUMEHTHI U TEOpUHU. Poilb MaTeMaTHKH.
Omsnueckue 3akoHbl. [loHsTHe (akTta B ¢uszuke. Mogenu. Ilpsmbie u oOpaTHbIe 3aauul (QU3UKH.
PasmepHocTH (hu3MUeCcKUX BEITUYUH.

Kunemaruka

JIBukeHne kak riaBHas Qopma cymiecTBoBaHusi matepuu. [IpoctpancTBo U Bpems. CrnocoOsl
OMMCAaHUS COCTOSHUS Tela M cucteMbl Ted. CHCTeMbl OTCYE€Ta M KOOpAMHAT. Poib M NpUHIMIBI
BbIOOpa cucteM kKoopauHat. CteneHu cBOOOAbI, HHBAPUAHTHBIE CBOMCTBA YKCIAa CTETIEHEH CBOOO/IBI.
TpexmepHoe 1 MHOTOMEpPHOE IMPOCTpaHCTBA. MarepuanbHas TOUKa U PACIPOCTPaHEHHE ATON MOJENU
Ha MHOTOMEpHBIN ciyyail. TpaekTopus 1 MUpoOBasi TUHUS, UX cBoicTBa. CKOPOCTh M YCKOPEHHUE Kak
npousBoaHble. [locTynaTenbHoe M BpalaTeNbHOE [BUYKEHUS KaK OCHOBHBIE BH[bl JBHKCHHIL.
VYTr0BbIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HLIUAIIbHOE YCKOpeHUsl. CKOPOCTh U YCKOpPEHUE
B MHOT'OMEPHOM IpocTpaHcTBE. MHepiuanbHble CUCTEMbI U paBHOIPABHOCTh MOKOSI U PABHOMEPHOI'O
MPSIMOJUHEHHOTO ABMKEHHUsA. [locTynaT o MOCTOSHCTBE CKOPOCTH cBeTa B Bakyyme. [IpeoOGpasoBanue
WHTEPBAJIOB BPEMEHHU U JUTMHBI MIPU OOJBIINX CKOPOCTSIX OTHOCUTEIBHBIX ABMKEHUN WHEPIIUATBHBIX
cucteMm. [IpeoOpazoBanus JlopeHIla W peNSITUBHCTCKOE CIOXKEHHE CKopocTeil. MHTepBam Mexmy
COOBITUSIMUA U €70 UHBAPHAHTHOCTb.

JInHAMHKA

Cuia u macca, cyneprio3uniust cuil. [lepBsiii 1 BTopoi 3akoHbsl HeloTOHA. YpaBHEHUS TBUKEHUS,
pOJIb HAYaJIbHBIX YCIIOBUM, MPUHLMI JAeTepMHUHHM3MA. [IpuMepsl pelieHusl ypaBHEHUN IBUKEHUS.
JIBu>keHHEe Ten B MOJ€ CHUJl TATOTEHHs, SIBJICHHE HEBECOMOCTH B CIIyTHUKax. JlMHaMuKa ciensiux
cucteM. MMIynbC, 3aKOH COXpaHEHUs HMITyJbCa MJII MEXAaHUYECKOW CHUCTEMBI, TPETUH 3aKOH
Hrrotona. B3aumoneiictBue Ten uepes mosue. O6mas GopMyIupoBKa 3aKOHA COXPAHEHUS MMITYJIbCA.
Kunernueckast sHeprus mMaTepuaabHOU TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOpa UMITyibca. PaboTa
U MOTEeHLMaJIbHas »Heprus. Pabora nepeMenieHuss MaTepruaibHOW TOUKH MO KPUBOJIMHEWHOMY ITyTH.
[loTeHumanpHble CHIIBI, BBEIEHHWE TMOHATUSA MOTEHUHWAada i1 B3aUMOJACHCTBYIOLIUMX  Tell.
[ToTennmansHas QYHKIHS, TOTCHIIMATbHAS TTOBEPXHOCTh. CBSI3b KOMITOHCHT CHIIBI M IMTOTCHIIHAIHLHOM
¢bynkiuu. [loTeHnManpHas siMa U yCIOBUE YCTOWYMBOTO paBHOBecHs. HeBO3ZMOXKHOCTH paBHOBECHS
CHUCTEMbl B3aUMOJICUCTBYIOIIMX CTAaTUYECKUX TOYEUHBIX JJIEKTPUUECKUX 3apsaoB. [lpunHimn
IJIOTHEWINIEH YIaKOBKU U OOBSICHEHHWE MPOCTPAHCTBEHHBIX (hopMm KpuctamioB. KoHdopmarmoHHbBIN
aHaiau3 MoJjieKyJd. MomeHT cuibl. /luHaMuKa BpalieHuss TOYKM U Tejla BOKPYI MOCTOSHHOW OCH,
MOHSATHE O MOMEHTE WHEPLUUU MATEPUATBHOM TOYKH M Teja. YPAaBHEHHE ABWIKECHUS BPAILAIOIIETOCS
BOKPYT HENOABMKHOW OCH Tena. MOMEHT UMITYJIbCA, CBA3b €r0 KOMIIOHEHT C KHHETUYECKOM dHEPrUet
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tella MpPU MEePEHOCE OCH BpallleHHs. [1aBHbIE MOMEHTHI
WHEpPUUU U YCTOWYUBOCThH BpAIICHHS TeJl. 3aKOH COXPAHEHHS MOMEHTa MMIIYJIbCa Tela U CUCTEMBbI
Tten. OCOOEHHOCTH KOHCTPYKIIMH BepToieToB. ['Mpockombl W ux npuMmeHeHue. LleHTp Macc u
ypaBHEHHUE ero ABMXKeHUs. Pa3neneHune mocTynareabHbIX U BpallaTeIbHbIX JBUKEHUM TBEPAOIO Tela.



[Tapa cun. Cucrtema ypaBHEHHI JJIsl IBUKEHHUSI TBEPJIOTO Tejla U €ro KMHETHYECKasl SHEpPrus. 3aKOoH
COXPAHEHUs SHEPIrUU U €ro CBA3b C PAaBHOMEPHOCTHIO TEUYEHMsI BPEMEHHU. J[BM)KEHHE CUCTEM CO
MHOTHMHU CTeneHssMHu cBo00abl. DyHKIMs Jlarpanxka u ypaBHeHus Jlarpamxka. [IpuHImnm HauMeHbIIETO
JEUCTBUS.

JAnHamuka 00JbIIMX CKOPOCTEH

[MpuHnun otHocuTensHOCTH B (pu3mke. PenstuBucTckuit mmiynbe. [IpeoOpa3zoBaHue IHEPrHu-
umnysbca. Macca U ee CBsI3b € PHEprueil mokosi. Macca CIIO)KHOW CUCTEMBI U €€ CBSI3b C DHEPruei
B3auMoeicTBus yacteid. HeanmutuBHocTh Macchl. JledekT maccel M sHepreTnka. Kunermueckas
SHEPIUsT B PEJSITUBUCTCKOM MEXaHUKE. YPAaBHEHUE JIB)KEHHMS MATEpUAJIbHOM TOYKH B
PENATUBUCTCKOM MEXaHHKe. [[BH>KEHME MaTepHadbHOM TOYKH MOJ JIEUCTBUEM ITOCTOSSHHOW CHIIBL.
CkopocTh CBeTa Kak IMpenesibHasi CKOpPOCTh. YacTuIbl ¢ HyJeBOM Maccoil mnokos. I[lpuHumn
SKBUBAJIEHTHOCTU U TEOPHSI IPOUCXOKIECHHS CUII BCEMUPHOT'O TSTOTEHHUS.

Kosie0anus 1 BOJTHBI

Konebanus kak dacTHBIM ciydall JBUKEHHUS, YCIIOBHs MOSABICHHS KoJieOaHUH. YpaBHEHHE
IBUKEHHSI TIPYKUHHOTO MasTHHKA M ero pemeHue. [‘apMoHMuYeckoe KojebaHME U €ro
XapaKTePUCTHKHU. YpPaBHEHUE JIBIDKEHUS (PU3NYECKOTO MASTHHKA U €ro PelieHHE, MaTeMaTHYeCKHA
MasTHUK. DHEprusi TapMOHUUYECKUX KojeOaHui. BuiHyXIeHHbIe KojeOaHUs U SIBJICHHE pPE30HaHca.
Pe3onanc kak mposiBnenue Oudypxaruu. ABrokonebanus. [IpuMepsl MposiBIEHHUS PE30HAHCHBIX U
aBTOKOJICOATENbHBIX SIBICHUN B JKMBBIX OpPraHM3Max M TexHHUKe. Pe3oHaHCHas mepenada 3HEPrUU B
CHUCTEME OJIMHAKOBBIX CBSI3AHHBIX MASITHUKOB. BOJIHBI B yIpyrux cpeaax, JMHEHHbIE, TOBEPXHOCTHBIE
1 00BEMHBIE BOJIHBI, TIOTIEPEYHBIE M TPOJOJIBHBIE BOJHBI, (PPOHT BOJHBI, TUIOCKHE U CepUIecKue
BOJIHBI. AHaTUTHUYECKas 3amuch Oeryiieil BonHbel. BonHoBoe ypaBHenue. [lepeHoc sHeprum Oeryieit
BostHOW. CrnoxkeHne konebanuii u BoyH. KorepeHTHbIE MCTOYHHMKHM BOJNH. MHTEpdepeHnus BONH OT
TOYEUHBIX KOIE€PEHTHBIX HUCTOYHUKOB. Y CIIOBUS MOSIBJICHUS MAaKCUMyMOB U MUHUMYMOB. CllOXKeHUE
KpPYToBBIX M cepudecknx BONH. [locTpoeHne (poHTa BONHBI Mo mpuHIMIY [foiireHca, moBeaeHHe
(bpoHTa BOJTHBI B HEOAHOPOIHOU cpene. OTpakeHue u npenomienue BoiH. [Ipunnun @epma. BeiBon
3aKOHa IIPEJIOMJICHUS BOJIH Ha I'PaHMIIE IBYX cpea Ha ocHoBe npuHnuna ®epma. [Ipunnun depma kak
YaCTHBIN Cily4ail o0IIero mpuHIMIA MUHUMAakca. [losiBlIeHHe OTpa)KeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, CJIOKEHHE BCTPEYHBIX BOJH M 00pa3oBaHHE CTOSYMX BOJH. [lepexomHoe cocTosiHuE M BpeMs
penakcauuu. CBsI3b IJIUH CTOSYMX BOJIH C pa3MepaMu Cpebl, IUCKPETHOCTh IJUH CTOSYUX BOJIH.
KBantoBanue. YnpaBieHue 3By4aHuEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

DJIeMEHThI CTATHCTHYECKOI U MOJIEKYJISIPHOU (PHU3MKH

Mukpockonuyeckue M MaKpOCKOIUYeCKue siBeHUs. MeanbHbli ra3 Kak CTaTUCTHYECKas
cUcTeMa MHOTHX yacTuil. [/laBieHue, 00beM U TeMIeparypa raza kak 0000IIEeHHbIE XapaKTePUCTHUKU
COCTOSIHUSI Ta3a. PaBHOBeCHbIE M HEpaBHOBECHBIE COCTOSIHHMA Taza. OOpaTHMble W HEOOpaTUMbIE
mpoueccel. /luarpamma gaBiieHHe-00beM. OKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra3oBbli 3aKOH (YpaBHEHHE COCTOSIHUS M/I€aJIbHOTO ra3a). BelBoa ypaBHEHUS COCTOSHUS HJ1€aIbHOIO
ra3a Ha OCHOBE KMHETHYECKUX Mpe/CTaBlIeHUd. PU3NUECKUI CMBICT MOHATUS TEPMOIUHAMUYECKON
Temreparypel. Pacmpenenenune sHeprum 1O crTeneHsM cBoOonbl. Pacmpenenenuss MakcBemna u
bonenimana, 6apomerpuueckas dopmyna. HepaBHoBecHbie mponiecchl. Juddysus, nuddysus yepes
MeMOpaHbI, OCMOC, OCMOTHYECKOE JMaBICHHE W €ro poJiib B JKU3HEACATEIBHOCTH PACTCHHMA.
Tennonepenaua. Buytpennee tpeHue. BoipaskeHne HepaBHOBECHBIX MPOIECCOB depe3 0000IIEeHHBIE
TepMoauHamMuueckue cuibl. CooTHomeHue B3auMHocTu OHcarepa. PeanbHble rasbl, ypaBHeHue Ban-
nep-Baanbca, kpuTuueckas TOYKa, pealbHbIE HW30TEPMbI, CXIWKeHHe ra3oB. Dmykryauuum wu
camMoopranu3ays npu Gpa3zoBoM Mepexoe raz-KUIKOCTh. JKUAKOCTH, TTOBEPXHOCTHOE HATSDKEHHE B
KUIKOCTAX, OXJAXACHHE >KUAKOCTH NIPH HUCHAPEHUH, TEPMOPETYJSALUS PACTEHHM U KUBOTHBIX.
CmauuBarolye 1 HecMaduBatomye xuakoctu. Kanuspasie sBiaenus, popmyna Jlamnaca.

DJIeMeHThI TePMOAMHAMUKHI

[lepBoe Hauao TEPMOAMHAMUKH, HU30IPOLECCHI, aauadaTUYECKUil Mpolecc, OXJIaKIECHUE Ta30B
pHu aanabaTUYeCKOM pPaCUIMPEHUH U TOJy4YeHHe HU3KHX TemrepaTyp. YpaBHenue llyaccona u ero
BbIBOJI. Kitaccuueckas Teopusi TEIII0OEMKOCTEN, MPUYMHBI OTKJIOHEHUS PEAIbHBIX TEINIOEMKOCTEN Kak
(GyHKIIMU TeMIepaTyphl OT pe3yIbTaToOB Kilaccuueckoil Teopun. PaboTa uaeansHOro raza B pa3inyuHbIX
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npoueccax. Obpatumble U HEOOpaTUMBbIe HUKIBL. TermoBsle MalIMHBI U LUK KapHO, BTOpoe Havaso
TepmoarHaMuKkd. KommpeccMOHHbIE XONOAMJIBHUKHM W TEIJIOBBIE HACOCHL. JHTPONUS  Kak
TepMOJMHAMUYECKUN noteHiuan. dopMyna misg SHTpoONUU HAeadbHOro rasza. Teopema KapHo u
0000IIIeHNe TIOHATHUS DHTPONUU KaK TEPMOJMHAMUYECKOro moTeHIuana. CBsS3b DJHTPONUU C
MHKPOCOCTOSIHUSIMU UEANbHOrO raza. CTaTUCTHYECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHUS U CTENEHb
BeIpOkIeHUs: cucteMbl. @opmyna bonbimana. DHTpornus u uwHbopManus. Bo3pactanue »HTpomuu
Ipy HeoOpaTHUMBIX TMpolleccax Ha NpPHUMEpPE BBIPABHUBAHUS TEMIIEpaTyphl ABYX HAXOMASIIUXCS B
KOHTAKTE HArpeTbiX TeJ U MPHU BBIPABHUBAHHUM JaBJICHUM B JBYX 4YacTAX cocynaa c razom. [leproe u
BTOpOE Hauaja TePMOJIMHAMUKHU, U KHUBbIE OpraHu3Mmbl. [loHATHE O TepMoIuHaAMUKE HEOOpaTHMBIX
MPOLIECCOB M OTKPBITHIX CHCTEM. OHTPOINHUS B CHCTEME OpraHM3M - OKpyXKalolas cpeaa.
[Tpon3BOACTBO SHTPONIMU B HEPABHOBECHOU cpefie U Teopema [Ipuroxxuna.

Paznen 2. DieKTpu4ecTBO U MATHETU3M

JJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

IlonaTHe O mONAX, MOJSA CKaJSIPHBIE M BEKTOPHBIC. XapaKTEpUCTUKU BEKTOPHBIX IIOJICH:
HaIpsSHKEHHOCTh, MOTOK, LUPKYJSLUSA, CHUJIOBBIE JIMHUM BeKTOpHOro mnons. Cynepno3uuus NOJEH,
3apsi/ibl, 3aKOH COXPAaHEHUS 3apsi/iOB.

B3anmoaeiicTBre HEMOABMKHBIX U IBUKYIIUXCS 3apsaoB, ODU3NYECKUN CMBICT MAaTHUTHOTO TOJISA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsiioB. [lone mumomnsi. DiekTpocTaTudyeckoe
MoJIe MOJICKYJIBI U XUMHUYeckue peaknuu. MurterpanbhHas ¢opma 3axkoHa Kymona, teopema ["aycca
(mepBoe ypaBHeHue MakcBemia). BeiBog (Gopmyn st HapsHDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIeH
3apsDKEHHOTO TIPSIMOTO TPOBOAA, IUIOCKOCTH, KOHAEHcaTopa. Pabora mepemenieHus 3apsga B
3JEKTPOCTATUUECKOM  IOJIe, TOHATHE TMOoTeHuuana. Btopoe ypaBHeHue MakcBemna s
AJIEKTPOCTATUKA B WHTETPAJIbHON (opme. DJIEeKTpHUecKass eMKOCTh OJHOTO IPOBOJHUKA M JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAaKe KOHIEHCATOPOB. DHEPrHsl 3JIEKTPOCTATHYECKOTO
nosig. M3MeHeHHMe HanpsUKEHHOCTH — AJIEKTPUYECKOTO MOJs TpU  BBEJIEHUM  JAMDJIEKTPHKA,
MOJISIPU3YEMOCTh TUAJIEKTPUKA, IUANEKTPUYECKas MPOHUIAEMOCTb. M3MeHeHHe IU3IeKTpUYECKOn
MIPOHHUIIAEMOCTH TPH XMMUYECKHX PEAKIHSIX M UCIOIb30BaHUE 3TOro 3ddekra. Dnexkrpudeckoe moe
B npoBojgHUKax. [loHsATHE O TOKEe MPOBOIMMOCTH, BEKTOp TOKa M CHIa TOKa, nuddepeHIranpHas
¢dopma 3akona Owma. IlepBoe mpaBwio Kupxroda. IlpuunHa TOSIBICHUS SJCKTPHUECKOTO TOKA B
MIPOBOAHUKE, PU3NYECKUI CMBICI MOHSATHS CTOPOHHUX SJIEKTPHUECKUX CWl. BeiBona 3akona Oma s
Bcelt nenu. Bropoe npasmino Kupxroda. Marautaoe 1mosie mpsiMoro Toka, 00bSICHEHUE €0 MOSBICHUS
Ha OCHOBAaHMM pEISATUBUCTCKUX TMpeAcTaBieHu. HWHTerpanbHble ypaBHeHUss MakcBemna s
MOCTOSIHHBIX MArHUTHBIX TOJie. [IpuMepbl BBIYMCICHUS HAMPSHKEHHOCTEH MarHUTOCTATUYECKHUX
noniet. 3akoH buo-Caapa-Jlannaca. BzaumoneiictBue moneit u 3apsaoB (Toko). @opmyna Jlopenma
JUISL CUJIBI, IEHCTBYIOIIEH Ha 3apsA] CO CTOPOHBI JEKTPUUECKOrO0 U MarHUTHOro mnosied. [IpuHumn
JNEHUCTBUSL MacC-CIEKTPOMETPOB M HMX TPUMEHEHHS B XUMUU. VHIYKUHUOHHBIE SIBJIEHUS,
TpaHchopmaTtopsl, (U3WUECKHE TNPUHIUNBI HX JeHCTBUSA. OKcTtpaToku. [lomHas cuctema
WHTETpAJIbHBIX ypaBHeHHH MakcBemia. CMBICT WIEHOB CHUCTEMbl ypaBHEeHM Makcsenia,
OTHCHIBAIONIUX SIBJICHUS, CBS3aHHBIE C WM3MEHEHHUSMH JJIEKTPUUECKHMX M MAarHUTHBIX BEJIMYUH BO
BpeMeHU. B3auMOCBS3b 3EKTPUUECKUX U MAaTHUTHBIX IEPEMEHHBIX IOJIEH, 3JIEKTPOMAarHUTHOE MOJIE U
n3nyuenue. [long aBwxkymmxcs 3apsiioB. M3iydeHue 53JI€KTPOMarHUTHOTO MOJsI HEPaBHOMEPHO
JOBIXKyIMMcs 3apsaoMm. «Ilapagokcy aroma.

Pa3nes 3. Ontuka u aromHasi pusnka

DJIeKTPOMATHUTHOE U3JIyYeHHe M ONITHKA

CB00OIHOE ANEKTPOMArHUTHOE IOJIE U €ro CYILIECTBOBAHHE B BHUJE JIEKTPOMATHUTHOW BOJIHBI.
[TonepedHOCTh 3JIEKTPOMAarHUTHBIX BOJH. CKOPOCTh pAaCHpOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObI ee m3Mepenus. lllkana snekTpoMarHuTHEIX BOJIH. CriocoObI TE€HEpAMK U MCTIOIB30BAHHUE B
HayKe U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMbIe BOJTHOBOM Teopueil cBera. MHTEpdepeHIys cBeTa, YCIOBUS MOSBICHHS
CTaTMYECKON HWHTEp(EpEeHIIMOHHON KapTUHBI, MHTEPPEPEHLUs MpU pa3feieHud (QpoHTa BOIHBI,
MIPOCBETJICHUE ONTHKHU, UHTEphEpOMETpbl U UX ucnoib3oBaHue. dypbe-cnekrpoMerpsl. [lonarue o
ronorpaduu. Judpakuus, nudpakuus Ha menu. OOKycHpOBKa AIEKTPOMATHUTHBIX BOJH U CBS3b
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pasmepa nudpakMoOHHOrO TMATHA C pasMepamMu  pediaekTopoB. OCOOEHHOCTH OpraHU3alUH
PaIMOJIOKAIMOHHON CITY>KOBI. YCIIOBHS MEpexoAa OT BOJHOBOWM ONTHUKH K T€OMETPUUYECKOUN. 30HBI
®dpenens, 30HHas mIacTuHka Openens kak Goxkycupyromui ameMeHT. JJudpakironHas pernieTka KaK
TUCTIEpTUpYIOIIasi cCUcTeMa. AHallM3 COCTaBa CBETa MO JJIMHAM BOJIH. PeHTreHoBckas Audpaxivs,
noHsATHE 00 00paTHBIX AUGPPAKIUOHHBIX 33/1adaX, PEHTTCHOCTPYKTYPHBIN aHAJIU3 B €r0 OCOOCHHOCTH
MPUMEHHUTENFHO K Ouonorudeckum oObekTam. I[IpoctpanctBennass crpykrypa JHK u PHK.
JludpakOHHBIN TIpenes pa3peliarlieil CTocOOHOCTH ONTHYECKUX TPHOOPOB.

CBeT ¥ BelIecTBO, MOHATHE O BTOPUYHBIX BOJHAX, pa3/Ie]ICHHE SHEPTUU HA TpaHuIle paznena ¢as,
pPE30HAHCHBIN XapakTep B3aMMOJEWUCTBUS CBETa U BellecTBa. Jucnepcus, Kiaccuueckoe 00bsICHEHUE
3aBUCHMOCTH KO3 PUIMECHTA TMPEIOMIICHUsI CBETa OT JJMHBI BOJHBI TAJAOIIEro CBeTa. SIBicHHE
JBOMHOTO JTy4derpesioMIICHus, MOJIIpU3aliis cBeTa KpucTauiaMu. [1oaspu30BaHHbIN CBET, ONTHYECKAS
AKTUBHOCTh, CaXapOMETPHs, HCIIOJIb30BAHUE SIBIICHUS BpAlICHHS IJIOCKOCTH TMOJSIpU3ANNHA B
MoJIeKyJsipHON Ounosorun. PotorddexT u KBaHTOBas mpupoaa cBeta. Kpyr sBieHHM, 00bSICHUMBIX C
KBAaHTOBOM TOYKHU 3pEHHs,, MUKPOCKONMUYECKOE U MaKpPOCKOIMUYECKOE B ONTHUKE. JIBONCTBEHHOCTH
MPUPOJABI CBETa. 3aKOHBI TOTJIONIEHUS CBETa, MOHATHE O HeNuHEHHBbIX 3(dekrax. OCHOBHBIC
AJIEMEHTHI KOHCTPYKIIUU CHEKTPO(POTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBHCHMOCTh OCBEIIIEHHOCTH
OT BUJIa OCBETUTEJIECH.

KBanToBas ¢pusnka. @Pu3uka aroma 1 31eMeHThbl (PM3MKH TBEPAOro Teja

Oco0OeHHOCTH TOBECHUS MUKpPOUYACTHUIl. [IpUHIMIBI ONUCAHUS TOBEACHHUS MHUKPOYACTHII,
BOJTHOBas (DYHKIMS, COOTHOIICHHE HeompeneaeHHocTe, BomHa ne bpoinsa. Iloctynmater bopa.
VpaBuenue Illpenunrepa (BpeMEHHOE W CTaIllMOHAPHOE), (PU3WYSCKHMIA CMBICT BXOJMSIIMX B HETO
yieHoB. Pemenne cranmoHapHoro ypaBHeHus IllpeauHrepa il 4acTUIl B OAHOMEPHOM
MOTEHIMATBHOM SIIIUKE M YaCTUII Ha OKPY>KHOCTH. YCIIOBUS TMOSIBJICHUS KBAaHTOBBIX SIBJICHUHU.
BnusHue maccbl U o0nacTu JIOKaidM3alMu 4acTull. J[ByMepHas MOTEeHUHalIbHas sMa, BBIPOXKIACHHE
KBaHTOBBIX COCTOSIHUH U CHATHE BBIpOKIeHUs. [loTeHIInanbpHas sMa KOHEYHOW TITyOUHBI U BIUSHUE €€
MIyOMHBI M IIMPUHBI HA YPOBHM DSHEPTUM YacTHULIBl. BO3MOXHOCTH JIOKanM3alMM YacTHIBl B
npoctpanctBe. TyHHenbHBIA ¢ dekr. 3amonHeHne ypoBHed u mpuHuun [laymu, monHas sHeprus
COBOKYIIHOCTH 3JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHU DHEPIUHM B aTOME€ BOJOPOAA, MEPEXOJIbI
MEXIy ypoBHSIMHU. WHIMBHAYaTbHOCTH CIIEKTPOB aTOMOB U 3MHUCCHOHHBIA CHEKTPAJIbHBIM aHaIu3.
Mertannuueckass MOJENIb MOJIEKYJbl U OOBSICHEHHE KOPpPENsSLUU IBETHOCTH BemlecTBa U 3 dexTa
CONPSDKEHMS] XUMUUYECKHUX CBsI3ed B Mosiekysiax. HopmanbHasi 1 MHBEpCHAsl 3aCENEHHOCTh KBAHTOBBIX
coctossHui. [lormomienue, CrIOHTAaHHOE W BBIHYXKIeHHOE M3nydeHus. Koaddummentsr DHHIITEHA.
®opmyna [Inanka. YcuneHnue cBeTa mpu MPOXO0XKICHUH Yepe3 MHBEPCHO 3acelieHHYIo cpeny. [lonstue
0 Jla3epax.

®dusnueckasl MpUPoJia XUMUUECKOU CBSA3U. DIEKTPOHHOE CTPOCHHE MHOTOAJIEKTPOHHBIX aTOMOB,
rubpuanzanysi, OOBSCHEHHE MPUYUH TOABIECHUS MPOCTPAHCTBEHHBIX (opMm Monekya. [IpuHimn
MaKCHMAaJIbHOTO MEepEKphIBaHUs. BHyTpeHHEe BpallleHuEe B MOJIEKYJIaX U €ro Pojb B OMOXUMUYECKUX
peakuusax. J[BHKeHHe 4acTHUIl B MHOTOATOMHBIX MOJIEKYJIaX U BUAbI MOJEKYJISPHON CIIEKTPOCKOIIMH.
CuMMeTpusi MOJIEKYJT ¥ TIOSIBIICHUE TTPaBUI 0TOOPA.

DOTOXUMUYECKUE PEaKIUd U OCOOCHHOCTH MOTEHUHUANIbHBIX TOBEPXHOCTEH OCHOBHBIX U
BO30YKJIEHHBIX 3JICKTPOHHBIX COCTOSHUI B MoJjekynax. Pacman momnekyn mpu GpoTOBO30YKICHUSX.
®dusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT 3Hepruu npu (HoTocuHTE3e. 30HHAS CTPYKTypa
3JEKTPOHHBIX COCTOSIHUM KPHUCTAJIJIOB. 3alOJIHEHHBIE M HE3alOJHEHHBbIE 30HBI. YpoBeHb DepMmu.
[TpoBOAHMKY, TOTYTTPOBOHUKH U TUIICKTPUKU. OCOOCHHOCTH MPOBOJAUMOCTH B MOJTYTPOBOIHUKAX.

Snepunas pusuka

CucremaTHKa 3JIEMEHTAPHBIX YaCTHUIl. 3aKOHBI B3aMMOIPEBPAILICHUIN YacTHIl, SACPHbIE PEAKIIHH,
nedext maccol. CTpoeHue siaep, sIepHble CUIIbl, YCTOMUMBbBIE U HEYCTOWYUBBIC SApa, €CTECTBEHHAs U
HUCKYCCTBEHHAs paauOaKTUBHOCTb. 3aKoHBI paavioakTUBHOI'O pacriazga. [TpuHIIUTIBEL
paAMoOaKTUBALIMOHHOTO aHanu3a. «MeueHble» atombl B Ouosoruu. [lyTu wucmonb3oBaHus SIAEPHOM
SHEPTUH.

dusnyeckass KAPTUHA MUPa



[Tonsitue 00 osBomtonmu B (Gu3MKe, OMOJIOTMM | Jpyrux Haykax. [IpoTHBOMOIOXHOCTH
HaIpPaBJIEHHOCTEH ATUX HBOJIOMUOHHBIX MpotieccoB. [1yTu mpeoaoaeHus MPOTUBOPEUHSI.

Bpewms B kaccuueckom mupe. Posib nepuoanueckux U HEMepUoANYECKUX MPUPOIHBIX MPOLIECCOB
B (OpMHUpPOBAaHMHM TIOHATHS BpeMeHH. VIHBapMAHTHOCTh MPOCTEUINX (U3HUYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBbI 3HaKa BpeMeHH. HepaBHOBECHBIE MTPOLIECCHI B CIIOKHBIX CHCTEMax U MOSIBICHUE
cTpensl BpeMeHH. Poib cimydaiiHbiX ()akTopoB B (DOpMHpPOBAHUM CTpENbl BpeMeHU. DIyKTyaruw,
MOSIBJICHHE CaMOOPraHU3allid B  OTKPBITBIX CHCTeMaX M IepepacTaHue (QIyKTyaluu B
Makpockonnueckuit apdexr. Ponp Oudypkanumii. [loBeneHue SHTpONMMHM B OTKPHITBIX CHCTEMAaX.
[IpuHIUTT JOTIOTHUTEILHOCTH M €T0 BCEOOITHOCTh. Vcronb30BaHne MOJIENei sSBICHUN U 0OBEKTOB B
mpolecce Mo3HaHMs KakK CIeACTBHE MPUHIUIA TONOTHUTEeNbHOCTH. O0paTHBIEC 3a1a9H, CYOBEKTUBHBIH
¢daktop mpu ux pemeHnd. OTpaHUYEHHOCTh NPUHIUINA JO0Ka3aTeabHOCTH B Hayke. [lpunHnun
COOTBETCTBUS, HaONMOJaeMble © HEHaOmIoJaeMble BenuuMHbl B (usuke. TpeOoBanus K
¢dbopmupoBanuio (usmueckux Teopuil. PacmmpeHHoe TNOHMMaHuE TMPUHIMUNA JETePMUHU3MA.
CrnyuaiiHoe ¥ 3aKOHOMEpPHOE B MPUPOJIE U MPeAesibl MPUMEHUMOCTH HAYyYHOTO MPOrHo3a. HaydHsid
MPOTHO3 B Hayke 00 oOmiecTBe. Pusnka u kubepHeTrka. Cleasaiue CUCTEMBI U yITpaBJICHHE.

4.2. Coagepxanue JieKIUi

No CopepxaHue JEeKIUN Koz-s0
/11 AP 1 4acoB
1. | DBomomMs ¥ COBpEMEHHBIE MOIENN (PU3HUECKOM KapTHHBI Mupa. CoBpeMeHHast 2

¢u3nka Kak KyJlbTypa HaONIONEHUH, MOJIEIUPOBAHUS, SKCIEPUMEHTAIHLHOTO
UCCIIEI0OBaHUS U KOJIMYECTBEHHOIO TPOTHO3UPOBAHUS SIBICHUHN Npupobl. Ponb
GU3MKK B Pa3BUTHM TEXHUKH ¥ arpoNpPOMBIIUICHHOTO IPOW3BOICTBA.
Kunematnka MarepuanpHOM Touku. KoopanHaTHBI METOX  ONMCAHHSA
)IBI/I)KGHI/II\/JI. Kunematnueckoe YPAaBHCHUC ABUXKXCHUA U ONPCACIACMBIC 110 HCMY
KHHEMaTUYeCKHE XapaKTepUCTUKU. BEKTOpHBINA croco0 omucaHus ABHKEHHM.
Bekropsl mnepeMeneHns, CKOpPOCTH, YCKOPEHHMS. YIJIOBBIE XapaKTEPUCTUKH
IOBWOKCHHMST IO  OKPYXKHOCTH. OJIEMEHTBl  PEISATUBUCTCKOM  MEXAaHHKH.
[ToctynaTel  crenuanbHOW TEOPHUH  OTHOCHUTENBbHOCTH. IIpeoOpazoBanus
Jlopenna. Cnoxenune ckopoctel. OTHOCUTENBHOCTb JUIMHBI OTPE3KOB U
AJTUTCIIBHOCTU BPECMCHHBIX MHTCPBAJIOB.

2. | /lunamuka MaTepuHaIbHOW TOYKM M IOCTYNATEIBHOTO JBMKEHUS TBEPIOTO 2
Tena. 3akoHbl HbproToHa. Buapl cun. /luHamuka BpalaTelbHOTO JIBUYKEHUS.
MowmeHT cunbl. MOMEHT MHEPLMH. 3aKOHBI COXPAaHEHUsI UMITYJIbCa U MOMEHTA
nMITyJbca. MIHepuranbHble 1 HEMHEPIUAIBbHBIE CUCTEMBI OTCUETA.

3. Pabora, momHOCTE W SHeprus. MexaHuueckue koyieOaHus. MexaHWYecKas 2
pa60Ta U MOIIHOCTbL MHNpHU TMMOCTYHNATCIbHOM W BpallaTCIbHOM JIBUKCHHUAX.
Kunernueckas sHeprusi ¥ TeopemMa 0 KHHETHYECKoi 3Heprun. KoncepBaTuBHbIE
CWIbl M IOTEHLMaJbHas 3Heprus. IIpuMeprl NMOTEHLMAIbHBIX MOJEH. 3aKOH
COXPAaHEHHUS YHEPTUHU B MEXAHUKE.

4. | OCHOBHBIE MOJIO)KEHUS MOJIEKYJIIPHO-KUHETUYECKOM Teopuu. MneanbHbiii ras. 2
Peanbupie ra3zpl. OCOOCHHOCTH JKHJIKOTO COCTOSHHS. SIBJICHHS TepeHoca.
Juddys3us, TEIIONPOBOAHOCT, U BHyTpeHHee  TpeHue. (OCHOBBI
TEPMOJIMHAMUKHU. BHYTpEHHSAs SHEprus W NEpPBOE HAYalIO TEPMOIAUHAMHKH.
PaGotra u TemnmoéMKOCTh Ta3a MpU PA3NUYHBIX TMpoleccax. BTopoii 3akoH
TepMOJUHAMUKHU. TerioBpie [OBUTATENM M XOJoAwiIbHbie MamuHbl. KITJ]
TEIJIOBBIX  JBUTATENEe M CTATUCTUYECKHM CMBICI  BTOPOTO  3aKOHA
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/1

Coneprxanue IeKIU

Koi-Bo
4acoB

tepmoauHamMukd.  [loHstue oSuTporuu. IloHstTme o0  TepMoaWHAMUKE
HEOOPAaTUMBIX TPOLECCOB M OTKPBITHIX CHCTEM. OJIEMEHTHl CTaTHYECKON
buzuky.

OneKTpUUecKuil 3apsal. DNEKTPOCTaTUUECKOE Ioje. Bexkrop HanpskKEHHOCTH.
Pacuér anexrpocratnueckux mnosed. [loTeHiman 3MeKTpoCTaTUYEeCKOrO MOJIA.
PaboTa mo mepemenieHHIO 3apsAa0B B IEKTpOCTaTHYECKOM MoJjie. BemecTBo B
anekTpuueckom mnoge. llomspuszanms nusnexkTpukoB. Bekrop cmelieHus.
IIpoBOAHMKHN B 3JIEKTPOCTATHUECKOM IOJIE. DJIEKTPOEMKOCTH IPOBOIAHHMKOB.
Konpencaropel.  IlocTostHHBIM ~ 3nekTpuyeckuit  Tok.  3akoH  Owma.
Onextpoasuwxkymias cuna. [lpaBuna Kupxroda u pacd€rbl AIEKTPUUYECKUX
ueneil. 3akoH Owma. Ilpupona cBepxnpoBogumoct. Hocutenun Ttoka B
Pa3IMYHbIX IPOBOAHMKAX. DJIEMEHTHI TEOPUH FIEKTPOIPOBOJIHOCTH.

MarautHoe mnone. 3akoH buo-Caapa-Jlamaca. MarautHele  CcBOMCTBa
BemectBa. Cuma Ammepa wu  cwia JlopeHna.  DIIEKTpOIBUTATEINH.
DnekTpomMarHuTHas MHAYKUuUsA. 3akoH Papanes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUs DJIC mHaykuuu. DHeprusi MarHuTHoro mnoiis. IlepemeHHBIi
ANEKTPUYECKUI TOK. DIeKkTpoMarHutTHoe mnoine. O6obmenue 3akoHa Dapases.
3aKkoH MOJHOTO TOKa. TOK cMelIeHus. DJIeKTPOMAarHUTHbBIE BOJHBI. Y paBHEHUS
Makcsemra. CBOOOTHBIE DSJIEKTPOMAarHUTHBIE KoJieOaHWsA. 3aTyXawIlue Hu
BEIHY)KJCHHbIE KoneOanms. Illkama anekTpomMarHUTHBIX BoNH. OmnrTHKA.
[Tpunnun Ioiirenca. Uatepdepennus crera. dudpakuus ceera. [lomspuzanus
cBeta. B3amMoneicTBHE H3Iy4YEHUs C BELIECTBOM. TE€IUIOBOE W3IyUYECHUE.
KsanToBas puzuka. ®ororddexrt. duznka aToma, 3IeMEHTHI (DU3UKH TBEPIOTO
tena. SnepHas gusuka. dusndeckas KapTUHA MUPA.

Hrtoro

12

4.3. Copepxanue JJa00PaTOPHBIX 3aHATHI

HanmenoBaHnue 1ab0paTopHbIX 3aHATUN

Komn-Bo
4acoB

I/I3yquHe MEXaHNYCCKOI'O IBMKCHHU HAa MAIlIMHE ATBYI[a

Onpez[eneHI/Ie BA3KOCTHU KUAKOCTHU ITIO MCTOY Crokca

HccnegoBanme SJICKTPOCTATHUYCCKOI'O IOJIA

OnpeneneHre rOpU30HTATBLHON COCTABIISIONIEH MATHUTHOTO OIS 3eMJTH

N3yuenue nudpakiuu cBeTa M ONPEACIICHUE ITTMHBI CBETOBOW BOJHBI IPH
MTOMOIIH JTU(PAKIIMOHHON PEIIETKH

N (NN

HToro
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4.4. ConepxaHue NPAKTHYECKUX 3aHATHI

Ne . Kon-Bo
HaumeHoBaHMe MpaKTUYECKUX 3aHITUN
/i 4acoB
1 Kunemartuka u quHamMuka MaTepuaibHON TOYKM M TBEPAOIO Tena. 3aKOHbI 5
' coxpaHeHus. MexaHn4yeckue KoJeOaHusi U BOJHBI.
5 OnekrpoctaThka. [IOCTOSIHHBIN TOK, 2JIEKTPUYECKHE LIETIH U MaTepUabl. 5
) [TocTosiHHOE MarHUTHOE TOJIe. DIEKTPOMArHUTHBIC KOJIeOaHUsI M BOJTHBIL.
3 BonnoBast ontuka. SIBnenus uHTepepeHyn, 1uhpaKud, TOIIPU3AIIH 5
) CBETOBBIX BOJIH.
4. KBanroBas ontuka. SABnenne dorodrddexra. TermoBoe u3ryueHue 2
Hroro 8
4.5. Buapl u cofepkaHue CaMOCTOATEIbLHONH padoThI 00y4arommuxcst
4.5.1. Buasl caMOCTOSATENbHON pabOThI 00YYaIOIINXCs
Buzsl camocTosTensHONH paboThl 00ydaromuxcs KonnuecTtBo yacos
[ToaroToBka K MpakTUYECKUM 3aHATUSAM 8
[ToaroToBka K 1a00paTOPHBIM 3aHATUSAM U K 3aLIUTE 28
71a00paTOPHBIX pabOT
BrinmonHeHne KOHTPOIBHBIX paboT 20
CaMocTosATEIbHOE U3yUYEHUE OTIENIBHBIX TEM U BOIIPOCOB 207
IToaroToBKa K MpOMEXKYyTOYHOM aTTECTALIMU 18
Hroro 281
4.5.2. ConepxaHue CaMOCTOSTEIFHON paObOThl 00YYArOIINXCsI
Ne Kon-Bo
HaumenoBanue Tem 1 BONpOCOB
/1 4acoB

I. Kunematuka. 3amaum OalIMCTUKH, HAaBEIEHUS HA I1eNb, ONTHUMH3AIUU 20
JBUKEHHUSI, UX IPUMEHEHHE B arPOMH)KEHEPHH.

2. Junamuka. PeaktnBHOe nBmkeHue. [[BrkeHue HeOecHBIX Tell. [lonéTtel B 20
KOCMOC. Y CTOMYHMBOCTh IBHKEHHUsI. [ MPOCKOMBL.

3. 3akoHbl coxpaHeHus. llepegaya MOIIHOCTM B MEXAHMYECKHX CHUCTEMax.
[Ipobnema Ge3onopHoro aBmxeHus. IIpo0Girema BeYHOrO JIBUTATENS TEPBOTO 20
pona.

4. Mexanndeckue KojiebaHusl U BOJHBL. Pacd€T KOHKPETHBIX COCTOSIHUHN 1 20
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Ne Kon-Bo

i HanmenoBanue TemM 1 BOIpoCoB HACOB
olnpesiesieHue COOCTBEHHBIX YaCTOT K0JIEOATENIbHBIX CUCTEM

5. DNeMeHThl MOJEKYJISpHOM W cTatucTuuecko ¢usuku. OcobOeHHOCTH
KUIKOrO cocTosiHuA. [loBEpXHOCTHOE HATsSKEHHE, CMauMBaHUE, KaWJUIAPHI. 20
[TouBeHHas BiIara v MOJIUB PACTEHUM.

6. DneMeHTbl TepMOJAMHAMHUKU. TemmoBas >HEpreTuka U €€ 3KOJIOTMYEeCKUi 20
acnekT. Ternou30siysi, METO1bl 5KOHOMHH TeIlIa.

7. Onexrpoctatuka. (CTaTUYECKOE  AJIEKTPUYECTBO.  DJIEKTpU3alMsl  Tell. 20
JIBrKeHUe 3apsKEHHBIX YACTHI] B 3JIEKTPUUYECKUX MOJAX. AHAIOTHH MEXIY
IEKTPOCTATUYECKUM U IPABUTALIMOHHBIM MOJISIMH.

8. [TocTOAHHBIN TOK, STEKTPUYECKHUE L€ U MaTEepUaibl. DIEKTPUUECKUN TOK B 20
KUAKOCTSX 1 ra3zax. KopoHHsIit pa3psa. DnekTpopuinbsTpsl.

9. [TocTtostHHOe MarHuTHOE moisie. IlocTossHHBIE MarHWTBl. MarHuTHOE ITOJIE 20
3emun. JIBMKEHME 3apsDKEHHBIX 4YacTMII B MAarHMTHBIX Mnoisix. Macc-
CHEKTPOMETPHSL.

10. | DnexTpomarHuTHBIE KojeOaHHMs W BONHBL. M300perenue pammo. Ilepemaua 20
curHasioB. PannocBsa3p u paguonokaiusi. MUKpOBOJIHOBAsI TEXHHUKA.

11. | 'eomeTrpuyeckas u BosHOBas onTHka. OnTudeckue nzodpaxeHus. Mexanusm 20
3penusi, nedextsl 3peHns. OnTudyecKue siBICHUs B aTMocdepe.

12. | KBanroBast ¢u3uka. DIEMEHTHl KBAaHTOBOW ONTHUKH. JIFOMHHECICHIIHUSI. 20
BriHyXk€HHOE H3JIyYy€HHE U ONTHYECKUE KBAHTOBbIE reHepaToOpbl. DOTOHBI.

OmeiT bére, 3¢ dext Komnrona.

13. | ®u3uka aTomMa M 3JI€MEHThl (U3UKU TBEPAOTO Tejia. DJIEMEHThl KBaHTOBOM 20
MexaHukd. IlocraHoBka 3amau o JBMKEHMM MUKpouacTHll. Onepatopbl
¢busnueckux BenuynH. KBaHTOBBIE COCTOSIHHSL.

14. | Snepnas ¢puszuka. ATOMHOE AP0 U dJEMEHTapHbIC YacTullbl. oHM3upyromnme 15
U3Iy4YEHUs U OLEHKAa UX JACHCTBHUS HA MaTepualbl U KUBbIE OPraHU3MBI.
Meroasl  M3MEpPEHMsS]  MHTEHCHUBHOCTHM  HMOHHU3UPYIOIIMX  U3IyYECHHI.
EcTtecTBeHHBIN paauaioHHbIA HOH.

15. | CoBpemenHas pusndeckas kapTuHa Mupa. Poinb GU3NKK B pa3BUTHH TEXHUKH 6
U arpolpoOMBbIIIIEHHOTO POU3BOJICTBA.

Hroro 281

5. Y4eOHO-MeTOAMYeCKOE 0O0eclieYeHHe CAMOCTOATEeIbHOMH padoThl 00yYAKIMXCS
0 JUCIUILJINHE

VY4yebHO-MeTonnueckue pa3padboTku umerorcst B Hayunoit  6ubmamoreke ®I'BOY BO HOxHo-
VYpansckuii 'AY:

1. OcHOBBI BUOpAIMOHHOW MEXaHMKH [DJEKTPOHHBIM pecypc] : yded. mocodue s
CaMOCTOSITENIbHOW pabOTHl CTYJEHTOB OYHOM M 3a04HOM (hopM 0OydeHUs] HANpaBJICHUS MOATOTOBKH
23.03.03 Dkcrutyatanus TPaHCIIOPTHO-TEXHOJOTMUECKUX MAIUH U KOMIUTEKCOB / KOxkHO-Y panbckuit
I'AY, Uuctutyt Arpoumxkenepun ; coct.. E. M. Bbacapeiruna [u ap.] .— YemsOunck: HOxHo-
VYpanbckuii I'AY, 2016 — 58 C. — Hoctyn u3 JIOKQJIbHOM ceTn
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. Monexkynsapras ¢usznka [DIEKTpoHHBIA pecypc] : Mmerton. ykazanus / coct.. E. M.
Bacapeiruna [u np.] ; KOxuHo-Ypansckuii 'AY, Uuctutyt arponnxenepun .— Yensounck: FOxHo-
VYpanbckuii Ay, 2017 — 20 c.— Hoctyn u3 JIOKQJIbHOM ceTu
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http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu HNutepuer
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf.
3. Monekynsapraas (u3uMKa U TepMOJAUHAMUKA [DIEKTPOHHBIA pecypc| : y4ueb. mocodue ajis

CaMOCTOSITEIbBHOW pabOThI CTYJIEHTOB OYHOW M 3a04HOM (hopmbl oOydeHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexkrposnepreruka U 3nekrporexHuka, 19.03.02 IIpoayxTsl nutanus u3

pactutenpHOro  cuipbs, 23.03.03 Oxcrmiyaranus TPaHCIOPTHO-TEXHOJOTMYECKMX MalUH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpencTBal /
OxHo-Ypansckuit 'AY, UnctutyT arponnxkeneput ; coct. E. M. bacapeiruna. - Yensounck: KOxHo-
Vpansckuii 'AY, 2019. - 47 c. : T1abn. - bubmuorp.: c. 47 (5 Ha3s.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

4. ®u3nuecKkre OCHOBBI KIIACCHYECKON MEXaHUKH [ DJIEKTPOHHBIN pecypce] : yuebd. mocobue st
CaMOCTOSITEIbBHOW pabOThI CTYJIEHTOB OYHOW M 3a04HOM (hopmbl oOyueHus [HampaBienuin 35.03.06
Arpounxenepus, 13.03.02 Dnexkrposnepreruka U 3nekrporexHuka, 19.03.02 IIpoayxTsl nutanus u3

pactutenpHOro  cuipbs, 23.03.03 Oxcmyaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAallUH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HasemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpencTBal /
OxHo-Ypansckuit 'AY, UnctutyT arponnxkeneput ; coct. E. M. bacapeiruna. - Yensounck: KOxHo-
VYpaneckuit 'AY, 2019. - 99 c. : wn, tabm. - bubmmorp.: c¢. 99 (5 HasB.). Pexxum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

5. DOmnekrpocratuka. IlocTosHHBIH TOK [DNEKTPOHHBIA pecypc]: yuded. mocolue s
CaMOCTOSITEIbHOW pabOThl CTYJIEHTOB OYHOW W 3a04. ¢opmbl o0yueHus / FOxHo-Ypansckuii ['AY,
HNucturyT arpounnxenepun; coct. E. M. bacapeiruna - Yensounck: KOxno-Ypansckuit 'AY, 2018 -
95 c. - loctyn u3 gokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

6. DleKTpOMarHuTHbIE SIBICHMS M KBaHTOBBIE 3((ekThl [DeKTpoHHBIH pecypc]: yuel.
nmocodue Ui CaMOCTOSITEIbHON pPabOThI CTYyJEHTOB OYHOM M 3a04. ¢opmbl oOyueHus / HOxHo-
VYpansckuit I'AY, Wucturyt arpounkenepuu; coct. E. M. bacapeiruna - Yensbunck: HOxHo-
VYpanbckuii Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

6. ®oH OLIEHOYHBIX CPEACTB AJs NPOBeIeHUs
NPOMEKYTOYHOM aTTECTAUM 00y4aIOLIUXCS N0 TUCHMILIHHE

Jlnsi yCTaHOBIIEHHsI COOTBETCTBHSI YPOBHS NMOATOTOBKM oOyuwatomuxcst TpeboBanusm OI'OC
BO paszpaboTtan ¢oHA OLEHOYHBIX CPEACTB AJIS TEKYLIETO KOHTPOJS YCIEBA€MOCTH M IIPOBEICHHS
MIPOMEXXYTOUHOM arrecTanuu OOydaromMxcss MO JucuMIiUiMHe. @DOHA OLEHOYHBIX CPEICTB
npeacTasieH B lIpuioxenun.

7. OcCHOBHASI M JONOJTHUTEIbHAS y4eOHasi IUTePaTypa, He00X0AMMAas JIs1 OCBOCHUS
AUCHUILTHHBI

OcHoBHasl 1 JOTIOIHUTENIbHAS yueOHas tuTepaTypa uMmeercs B Hayunoit  O6ubnmoreke u
ANEKTPOHHOU MHPOpMamoHHO-00pazoBarensHOi cpene PI'BOY BO I0xuO-Ypansckuit [AY.

OcHoBHAaA:
I'paboBckuii P.M. Kypc dusukn [DnexTpoHHslil pecypcl: yued. mocodue / P.M. 'paboBCKUHA -
1.1. Mocksa: Jlamp, 2012 - 608 c. - Jloctyn K mogHoMy Tekcty ¢ cadita DOBC JlaHs:

http://e.lanbook.com/books/element.php?pll cid=25&pll id=3178.

1.2. Banos U. B. COopHUK 33124 10 KYPCY OCHOBBI hU3uKHU U 6Modu3uku [ DiekTpoHHbIM pecypcl:
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/ BanoB U. B. - Mocksa: Jlaup, 2012 - Joctyn k nonHomy Tekcry ¢ caiita DBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll 1d=3802.

JlusenueB H.M. Kypc dusuku [Dnekrponssii pecypel: vueouuk / H.M. Jlusennes - Mocksa:
1.3. JJaup, 2012 - 672 c¢. - JlocTymn K HOOJHOMY TekcTy ¢ canta OBC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=2780.

Casennes 1. B. COOpHHK BOIIPOCOB M 3ajad o ooIel ¢usuke [DIEeKTPOHHLINA pecypc]: yuel.
1.4. mocobue / U. B. CaBenbeB - Mocksa: Jlags", 2016 - 288 c¢. - JIoCcTYII K IOJHOMY TEKCTY C calTa
OBC Jlans: http://e.lanbook.com/books/element.php?pll_id=71766.

JdomotHuTEILHAS:

HBanos U. B. OcHoBEI pm3uky u Onodusuku [DnexrpouHsli pecype]: / Misanos U. B. -
1.5. Mocksa: Jlaus, 2012 - Joctyi K mogHoMY TekcTy ¢ caiita DbC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=3801.

Uponos W. E. 3agaun no obuei dusuke [Daexrporusiii pecypel: / U. E. Uponos - MockBa:
1.6. JJaup", 2016 - 416 c. - JlocTtyn k mogHOMY TeKcTy ¢ caiita OBbC JlaHb:
http://e.lanbook.com/books/element.php?pll 1d=71750.

Kanamnaukos H. I1. TIpakTUKyM O pEIIEHNIO 3a1a4 110 o0memMy Kypey dms3uku. Konebauns u
1.7 BoJIHBL. OntHka [DnekrponHsli pecypce]: / Kamamaukos H.IT., KoxxeBanukos H.M., KoTeIpio
" "T.B., Coiupun I'.I". - Mocksa: Jlaup", 2013 - JlocTyn K mogHOMY TeKcTy ¢ caiita ObC JlaHb:
http://e.Janbook.com/books/element.php?pll id=38839.

Kamamuukos H. I1. IIpakTHKyM IO pEIIEHMIO 3a1a4 0 o0memMy Kypcy ¢u3uku. OCHOBBI
KBaHTOBOM (m3uku. CTpoeHue BelecTBa. ATOMHAS U aacpHas (u3Kka [DIeKTpOHHBIA pecypc]:
1.8. / Kanamunkos H.I1., Koxxesunkos H.M., Kotsipao T.B., Coupun I'.I'. - Mocksa: Jlans", 2014 -
Joctyn k nonHoMy TekceTy ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll 1d=49468.

Kangamnaukos H.I1. ®usuka. MHTEpHET - TeCTUPOBAaHKE 0a30BBIX 3HAHUHN [ DIEKTPOHHBIN
pecypc]: / H.I1. Kanamurkos, H.M. KoxxeBurkoB - Mocksa: Jlans, 2009 - 150 c. - JlocTyn K
oJTHOMY TeKcTy ¢ caiita ObC JlaHb:
http://e.lanbook.com/books/element.php?pll cid=25&pll id=172.

Coopuuk 3aga4 o dusuke [Dmexrponnslii pecypce]: / P. 1. Bessepxuss, H. H. T'opoxoBckuii
P. W. I'pabosckuii; [Tox pen. P. M. I'pa6osckoro - Mocksa: Jlane, 2012 - 128 ¢. - JIocTyIl K

" moyiHOMY Tekcty ¢ caiita ObC JlaHp:
http://e.Janbook.com/books/element.php?pll cid=25&pll id=3899.

1.9.

8. Pecypchl uH(poOpMAIMOHHO-TEJIEKOMMYHUKALMOHHOM ceTH « AHTepHET», HE0OX0ANMbIE
AJIsl OCBOEHMS THCIHUTLITUHBI

1. EnnHoe okHO AocTyma K yueOHO-MeToAnYecKuM paspabotkam https://toypray.pd
2. OBC «Jlanb» http://e.lanbook.com/
3. YuuBepcuretckas 6udarorexka ONLINE http://biblioclub.ru

9. MeToauyecKkue yKazaHusi JAJs 00y4ar0LUXCs 0 OCBOEHUIO THCIUTITHHBI

YuebHO-MeToaNM4ecKre pa3paboTku umeroTcs B Hayunoit  Oubiamorexe u AIIEKTPOHHOMN
nHpopManMoHHo-o6pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuit [AY:
1. OcHOBBI BUOpAIMOHHOW MEXaHHMKH [DJEKTPOHHBIM pecypc] : yded. mocobue s

CaMOCTOSITENIbHOW pabOTHl CTYJEHTOB OYHOM M 3a04HOM (hopM 0OydeHUs] HANpaBJICHUS MOATOTOBKH
23.03.03 Dkcrutyatanus TPaHCIIOPTHO-TEXHOJOTHUYECKUX MAIUH U KoMIUTeKcoB / FOxkHO-Y panbckuii
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I'AY, Unacturyt Arpouwmxkenepun ; coct.. E. M. Bacapeirmna [u nap.] .— YensOunck: HOxHO-
Ypansckui Ay, 2016 — 58 c. — Hoctyn u3 JIOKaJIbHOMN ceTu
http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynspHast ¢(uszuka [DnekTpoHHBIH pecypc] : MmeToa. ykasanus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UncturyT arpounkenepun .— Yensaounck: KOxHO-
VYpanbckuii T'AY, 2017 — 20 c.— Hoctyn u3 JIOKaJIbHOM ceTu
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf. — Hoctyn u3 ceTu HNutepuer

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

10. UudopManinoHHbIe TEXHOJIOTHH, HCIOJIb3yeMble MPH 0CYIIeCTBIEHUU
0o0pa30BaTe/IbHOIO MpoLecca Mo JUCUHUIIIMHE, BKJIIYasi epedyeHb MPOrpaMMHOro odecnedeHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit Onb1uoTeke ¢ TepMUHAIBHBIX CTAaHIIMNA MPEOCTABIISETCS JOCTYI K 0a3aM JaHHBIX:
- Koncynperantlntoc (cripaBoYHBIC TTPAaBOBBIE CUCTEMBI);

- Texakcnept (nHGOpMannoHHO-cripaBouHas cucrema ['OCToB);

- «CenbXx03TeXHUKa» (ABTOMAaTU3UPOBaHHAs CIIPAaBOYHAs CUCTEMA).

IlepeyeHb JMIEH3MOHHOTO IPOTPAMMHOI0 00ecrevYeHust

Omnepammmonnast cuctema Microsoft Windows PRO 10 Russian Academic OLP. Oduchsrii
nakeT Microsoft OfficeStd 2019 RUS OLP NL Acdmce

[Iporpammublii KOMIUIEKC i1 TecTupoBanus 3Hanuii MyTestXPRo 11.0.

Amntu-Bupyc Kaspersky Endpoint Security.

Cucrema st tpexmepHoro npoektupoBanusi KOMITAC 3D v18.

JIByX- M TpexMepHasi CUCTEMa aBTOMAaTH3UPOBAHHOTO NPOEKTUPOBaHMs U yepueHust Autodesk
AutoCAD.

CAE-cuctema  aBTOMaTHU3MPOBAaHHOIO pacyeTa U  IPOCKTUPOBAHUS  MEXaHHMUYECKOTO
000pya0BaHUs U KOHCTPYKIUH B 00mact MammHocTpoeHust APM WinMachine 15.

Cuctema xommnbtotepHoii anredpsl PTC MathCAD Education - University Edition.

Cucrema aBromatuszupoBaHHoro npoekrupoBanus (CAIIP) MSC Software (Patran, Nastran,
Adams, Marc).

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OX0AUMAas /ISl OCYHIeCTBJIEHUS
00pa3oBaTe/ILHOIO NMpouecca Mo JMCUMILIHHE

Y4yeOHble ayauTOopuu AJs TPOBeJeHUS] 3aHATHI, NPeAYCMOTPEHHBIX IPOrpamMMoi,
OCHAILleHHbIE¢ 000PYA0BAHMEM U TEXHHYECCKHMH CPeICTBaMHU 00y4eHH

1. YuebHas ayautopus Mg HPOBEACHHS 3aHATUN JIEKIIMOHHOTO W CEMHMHApPCKOTO THIIOB,
TPYIIOBBIX U UHAUBUAYAJTBHBIX KOHCYJIbTALUMA, TEKYIIEr0 KOHTPOJISI M MIPOMEKYTOUHON aTTECTalluu
Ne 430.

2. YuyeOHast ayAuTOpHUs AJs TPOBENEHHS 3aHATUN JIEKIIMOHHOTO M CEMHUHApCKOTO THIIA,
KypPCOBOT'O MPOEKTUPOBAHMSI, TPYIIOBBIX U MHAWBUIYAIbHBIX KOHCYJbTAIlUi, TEKYIIET0 KOHTPOJIS U
MIPOMEKYTOUHOM aTTectanuu. [lomemmenue s caMocToATeIbHOM paboThl Ne 423.

3. VY4yebnass ayauTopus IS TIPOBEACHUS 3aHATUA CEMHUHAPCKOTO THIA, KYpPCOBOTO
MPOCKTUPOBAHUS, TPYNNOBBIX M HHIUBUAYAJIbHBIX KOHCYJIbTAIM, TEKYILIEro KOHTPOJIA U
MMPOMEXXYTOU-HOM aTTecTanuu; [lomernienue ais caMocTosTenbHOU paboThl Ne 427,
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4. VYuebHas ayauTopus Uil TPOBEIACHUS 3aHITHH CEMHHAPCKOTO THIIA, KypCOBOTO
[IPOCKTUPOBAHUA, TPYNIOBBIX M HMHIMBUAYAJIbHBIX KOHCYJIbTALMM, TEKYILIEro KOHTPOJIA U
MMPOMEXKYTOY-HOM aTTecTanuu. [lomenienne s caMoCcTosITeIbHON paboThl ay. Ne 149,

IlepeyeHb 000pPYI0BAHUA U TEXHUYECKHX CPEACTB 00y4eHUSs

1. [IK DUAL-G2010/KK18,5.

2. I[IK P-4/1GB/160Gb/monuTop 17.
3. IlpoexTop Acer.

4. Dxpan Matte.

5. IIpoexTop BenQ.

6. Oxpan ECONOMY.
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IIPH/IO/KEHHE

®OHJI OHEHOYHbIX CPEICTB

JUTSL TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEICHUS IIPOMEKYTOYHON aTTeCTalluN
0o0y4Jaromuxcs
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COJEPKAHUE

KomMrmieTeHInm 1 UX HHIUKATOPHI, (HOPMHUPYEMBbIE B MPOILECCE OCBOCHUS AUCIIUILTUHBI
[loka3aTenu, KpuTepuMn W  I[IKAJIa  OLEHUBAHWS  WHAUKATOPOB  JTOCTHIKEHUS
c(hOpMUPOBAHHOCTH KOMITETEHITUI

TunoBble KOHTPOJbHBIE 3aJaHUsl U (WJIM) MHBIE MaTepUasbl, HEOOXOIUMBIE IJI OLIEHKH
3HAHWW, YMEHH, HAaBBHIKOB U (WJIM) OMNbBITa JEATEIHHOCTH, XapaKTEPU3YIOIIUX
c(hOpMHUPOBAHHOCTH KOMIIETEHIIUI B MPOIIECCE OCBOCHUS TUCIUTIINHBI

Metonuueckrue MaTepyabl, ONPEACIISIONINE MPOLIEAYPhl OLICHUBAHUS 3HAHUM, YMEHUH,
HaBBIKOB U (WJIM) OMBITA JIEATEILHOCTH, XapaKTepU3yIOMUX chOPMUPOBAHHOCTD
KOMITIETCHIIUH

4.1. OneHouHble cpesicTBa AJIs IPOBEAEHUS TEKYILET0 KOHTPOJIS yCIIEBAEMOCTH

4.1.1. Ompoc Ha NPaKTUYECKOM 3aHATHH

4.1.2.  OueHuBaHME OTYETA IO JIAOOpPATOPHOU paboTe

4.1.3. TectupoBaHue

4.1.4. KoutponsHas pabota

4.2, [Ipouienyps! 1 OLIEHOYHBIE CPEACTBA IS IIPOBEACHUS TPOMEKYTOTHOMN
aTTecTaluu
42.1. 3auyer

4.2.2. Dk3aMeH
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1. KomneTeHunu U UX HHAMKATOPHI, GopMupyeMble B NIpoLiecce 0CBOCHHUS TUCHUTIIHHBI

OIIK-1 Criocoben pemath TUIOBBIC 3aa4yd MPOGECCHOHATBHONW NIEATEIHPHOCTH HAa OCHOBE 3HAHUI
OCHOBHBIX 3daKOHOB MATCMATHUYCCKUX W CCTCCTBCHHBLIX HAYK C IPUMCHCHUCM I/IH(i)OpMaI_II/IOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJIOTUI

HanmMeHnoBaHne OIEHOYHBIX
dopmupyemsrie 3YH CpeaCTB
Konx u nanmenoBanue =
UHJMKaTOpa w £
JIOCTHIKCHUS 35 E =1
KOMIICTCHIIMHA 3HaHUA YMEHUS HaBBIKI g § ;’ E
=p- s
< 8. <
=
OO0yuaromntuiics 1. Onpoc Ha 1. Dx3ameH;
OO6yuaromtmiics JOJDKEH YMETh: OO6yuarontmiics MPaKTU- 2. 3ager
NJ-1 onk-1. JIOJKEH 3HATh! UCTIONIb30BaTh JOJDKEH  BIAJETh: | YECKOM
Hcnons3yer OCHOBHBIE 3aKOHbI OCHOBHBIC 3aKOHBI | HaBBIKAMH: 3aHATHH;
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTECTBEHHO- UCIIONIb30BaHUs 2. Otyer no
€CTECTBEHHOHAYYHBIX Hay4HBIX HaY4HBIX 3HaHHWH OCHOBHBIX | JJaboparop-
JICLUITIMH LTS JUCLIUTIIIMH JUCLIUTIIIH 3aKOHOB HOH pabore;
peleHus (puzukm) s (puzukm) s €CTECTBEHHO- 3.Tectupo-
CTaHAAPTHBIX 337124 B pemeHns pemeHus HaYYHBIX BaHHE
COOTBETCTBHUH C CTaH/IapTHBIX 33/1a4 | CTaHAApTHBIX 33/1a4 JUCIIUTIIINH 4. Konr-
HaIpaBJIeHHOCTHIO B COOTBETCTBHH C B COOTBETCTBHH C (pmznkm) s posbHas
PO(EeCCHOHANBHON | HANpaBIEHHOCTBIO | HAINPABIEHHOCTHIO pereHns pabora
JIeSITeNEHOCTH podecCHOHANBHON | MPO(ECCHOHANBHON | CTaHJAPTHBIX 3a7ad
JEATEIBHOCTH JESATEIbHOCTH B COOTBETCTBHH C
—(B1.0.10-3.1) - (b1.0.10-V.1) HaTPaBICHHOCTHIO
npodeCCHOHATBHON
JIeSITENIbHOCTH -
(b1.0.10-H.1)

2. [loka3aTeu, KpUTEPHUH U IIKAJIA OLeHUBAHUS UHIMKATOPOB J0CTUKEHHS KOMIIEeTEeHIIUI

I/IH—I OIIK-1. HCHOHLSyeT OCHOBHBIC 3dKOHBI €CCTCCTBCHHOHAYYHBIX JUCHHUIIINH JJIA pCIICHUS
CTAaHOAPTHLIX 3a4a4 B COOTBECTCTBUH C HAIIPABJICHHOCTBIO HpO(i)GCCHOHaJIBHOfI JCATCIIBHOCTH

®opmupyembie Kputepuu u 1mkana orjeHUBaHUS pe3yJIbTaTOB 00YUYEHHS MO JUCLUIUINHE
3YH
Henocrarounsiit JlocTato4yHbIi Cpennuii ypoBeHb | BpICOKMi1 ypOBEHB
YPOBEHb YPOBEHb
b1.0.10-3.1 OO6yuatomuiicst He OO0yuatomuiicst cabo OO6yuaromuiics ¢ OO6yuaromuiics ¢

3HACT OCHOBHBIC 3HACT OCHOBHBIC 3aKOHBI HC3HAYUTCIBbHBIMHA TpeGyeMOﬁ CTCIICHBIO

3aKOHBI €CTECTBECHHOHAYYHBIX OIIHOKAMH U IIOJIHOTHI 1 TOYHOCTH

€CTCCTBCHHOHAYYHBIX JUCHUITIINH (q)HBI/IKI/I) OTACIbHBIMHA 3HACT OCHOBHBIC 3aKOHBI

JucIUTUIAH ((pr3uKm)
JUTSL pelieHHst
CTaHAAPTHBIX 33/1a4 B

JUIS pEIICHUSA
CTaHAAPTHBIX 3a/1a4 B
COOTBECTCTBHU C

npobenaaMu 3HaeT
OCHOBHBIE 3aKOHBI
€CTECTBECHHOHAYYHBIX

€CTECTBEHHOHAYYHBIX
TUCTIATUIAH ((PU3HKH)
JUISL pelieHHsT

COOTBETCTBHH C HaIlpaBJIEHHOCTBIO JTUCUIUILIHH (pr3uKm) CTaHJApPTHBIX 3a/1a4 B
HAIPABICHHOCTHIO podeCcCHOHANTbHOM JUTS pEIIEHHs COOTBETCTBHH C
HpO(I)eCCHOHaHBHOﬁ ACATCIIBHOCTHU CTaHJapTHBIX 3a1a4 B HanpaBJICHHOCTBIO
JeITEILHOCTH COOTBETCTBHH C npohecCHOHABHOM
HAMpaBJIeHHOCTHIO JIESITEIbHOCTH
npoeCCHOHATBHOMN
JIESTETIBHOCTH
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Dopmupyemblie Kputepuu u mikana olieHUBaHUs PE3yJIbTaTOB 00YUYEHHUS 110 IUCHUTUIHHE
3VH
Henocrarounsrit JlocTaTouHbIi Cpennuii ypoBeHb | BbIcOkui ypoBeHb
YPOBEHD YPOBEHD
b1.0.10-V.1 OO0yuaromnmmiics He | OOyuaromuiicss  cmabo | OOydarommiicss  ymeer | OOywaromuiics — ymeer
yYMEET HCIIOIb30BaTh | YMEET  MCIOJIB30BaTh | HUCIIOJIB30BATh UCIIOJIB30BATh
OCHOBHBIE ~ 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBCHHOHAYYHBIX €CTeCTBEHHOHAYYHBIX €CTeCTBEeHHOHAYYHBIX
quctuiine (Gusukn) | aucumiuimH  (¢usukn) | aucuuruime  (pusukm) | aucumruime  (pusukm)
JUIA peumicHus | ajid peuicHus | ajid peumieHus | ajid peuicHuA
CTaHJAPTHBIX 3a[a4 B | CTAHAAPTHBIX 3a7a4 B | CTAHAAPTHBIX 3aJad B | CTAHAAPTHBIX 33/7a4 B
COOTBETCTBHU C | COOTBETCTBHU C | COOTBETCTBUH C | COOTBETCTBUH c
HAIPABJICHHOCTHIO HAaIPaBICHHOCTHIO HAIPaBJICHHOCTBIO HAIPaBJICHHOCTBIO
npodeccuoHaNbHOI npodeccHoHaNBHOM npodecCHOHANTBHOM npodecCHOHANBHOM
JeSTEeIbHOCTH JesATEeIbHOCTH JeSATeBHOCTH C | AeSTENBHOCTH
HE3HAYUTESIIbHBIMH
3aTpyAHEHUSIMU
b1.0.10-H.1 OObyuaronuiics He OO6yuaronuiics cimabo OObyuaronmiics ¢ OO6yuaromuiics
BJIaJieeT HaBBIKAMHU BJIaJIeeT HaBBIKAMU HEOOJIBIINMH CBOOOJHO BiaseeT
HCIIOIb30BAHMS UCIIOJIb30BAaHMS 3HAHUI 3aTpyAHCHUSIMA HaBBIKaMH
3HAHUIT OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaACCT HAaBBIKAMH HCIIOJIb30BaHMs 3HAHUM
3aKOHOB C€CTCCTBCHHOHAYYHBIX HUCIIOJIb30BaHUs 3HAHUM OCHOBHBIX 3aKOHOB

€CTECTBEHHOHAYYHBIX
JUCIUITIAH ((PU3UKH)
JUISL peLIeHHs
CTaHAAPTHBIX 337124 B
COOTBETCTBHH C
HAaIPaBJICHHOCTBIO
npodeccHOHANBHOM
JeATEeIbHOCTH

JUCUUILIHH ((PU3UKH)
JUTSL peIIeHHs
CTaHAAPTHBIX 337124 B
COOTBETCTBHUH C
HaIpaBJICHHOCTBIO
npohecCHOHANBHOM
JeATeIBHOCTH

OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JTCIUITINH (pr3uKm)
JUISL peIeHHs
CTaHIApPTHBIX 33734 B
COOTBETCTBHH C
HAIPaBJICHHOCTHIO
poheccCHoHATEHON
JeATeIbHOCTH

€CTECTBEHHOHAYYHBIX
JTCIUITINH (pr3nkm)
JUISL peIICHHs
CTaHAapTHBIX 33/1a4 B
COOTBETCTBHH C
HaIPaBJICHHOCTBIO
npohecCHOHAIBHOM
JeATeIbHOCTH

3. TunoBbie KOHTPOJIbHBIE 3aJaHUS U (WJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE IJISl OLEHKH

3HaHH]7], yMeHI/Iﬁ, HAaBbIKOB U (l/l.]'ll/l) OIbITA T€ATCJIBHOCTH, XaPAKTCPU3YIOLIIUX

Cq)OpMHpOBaHHOCTB KOMIIeTeHIIMH B nmpouecce OCBOCHUA TUCHUIIIMHBI

TumoBbie KOHTPOIBHBIC 33JAHUS U MAaTEPHUAIbI, HEOOXOAMMBIE ISl OIICHKU 3HAHHM, YMEHUN U
HaBBIKOB, COZIEpXkKaTcs B y4eOHO-METOIUYECKUX pa3paboTKax, MPUBEACHHbBIX HUXKE.

1. OcHOBbI BHUOpAIMOHHON MEXaHUKH [DIEKTPOHHBIN pecypc]
CaMOCTOSITENIbHOM pabOThl CTYJEHTOB OYHOW M 3a04HOU (opM OOy4YeHHS HaIpaBJICHUS MOATOTOBKU
23.03.03 Dkcmryatanus TPAHCTIOPTHO-TEXHOJIOTUYECKUX MAITUH M KOMIUIEKCOB / KOxxHO-Y panbckuii

I'AY, HNuctutyt Arpounxenepun ; coct.. E. M. Bacapeirmna [u ap.]

Ypansckui Ay, 2016

58 c.

http://nb.sursau.ru:8080/localdocs/fisika/11.pdf.

2. MonekynsipHast ¢(uszuka [DIeKTpoHHBINH pecypc]

Hoctyn u3

yue0. mocobue s

— UYemsaonuck: IOxHO-

JIOKQJILHOU CceTH

MeTon. ykazaHus / coct.. E. M.

bacapeiruna [u ap.] ; FOxuo-Ypansckuit 'AY, UacturyT arpounkenepun .— Yensaounck: KOxxHO-

Ypansckui Ay, 2017

http://nb.sursau.ru:8080/localdocs/fisika/13.pdf.
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C..—

Hoctyn u3
Hoctyn 3

JIOKaJIbHOM CeTHu
ceTu HNutepuer

4. MeToauyeckue MaTepuaJIbl, ONpeiessolne Npoueaypbl OeHUBAHNUS 3HAHU I, YMEHUIA,
HABBIKOB H (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEPU3YIOIINX C(POPMUPOBAHHOCTH
KOMIIeTeHII M
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http://nb.sursau.ru:8080/localdocs/fisika/11.pdf
http://nb.sursau.ru:8080/localdocs/fisika/13.pdf
http://nb.sursau.ru:8080/webdocs/fisika/13.pdf

B nmaHHOM pasznene METOOUYECKHE MATEepHalIbl, ONPENCIAIONIME MPOLEAYyPhl OLICHUBAHUS
3HaHUH, YMEHUIl, HaBBIKOB, XapaKTEpU3YIOIMIMX O0a30BBIH 3Tanm (HOPMUPOBAHHMS KOMIIETEHIMHA IO
aucuuiuinHe «PU3uKa», IPUBEACHBI IPUMEHUTEIBHO K Ka)XKIOMY U3 MCIIOJIb3YEMBIX BUIOB TEKYILErO
KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTalluN 00y4atOLIIXCS.

4.1. OueHo4HbIe cpeacTBa VI MPOBeIeHNS TEKYIero KOHTPOJISI YCIIeBAeMOCTH
4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATHH

OTtBeT Ha MPAKTUYCCKOM 3aHATUHN UCHOJIB3YCTCA AJId OLICHKU Ka4CCTBa OCBOCHUA 06y‘-IaIOH_[I/IMC}I
OCHOBHOM TpodecCHOHaIbHON 00pa30BaTebHONW MPOTPAMMBI IO OTAEIBHBIM BOIMPOCAM U TEeMaMm
TUCIUIUIMHBL. TeMbpl W TMJaHbl 3aHATAHR (CM. METOApa3palbOTKM M. 3) 3apaHee CoOOIIalTCs
oOydaromuMmcsi. OTBET OLEHUBAETCS OLEHKOH «OTIMYHO», «XOPOIIO», «YIOBJIETBOPUTEIHHO» HIIU
«HEYIOBJIIETBOPUTEILHOY.

No Ol11eHOYHBIC CPEeJICTBA Kon u HaumeHnoBanue
TumnoBsie KOHTPOJIbHBIC 3aaHus W (WJIM) WHBIE MaTepHallbl, WHIUKAaTOpa
HE0OXOIUMBIE /ISl OLIEHKH 3HAHWM, YMEHUI, HABBIKOB U (WJIN) OTIBITA KOMITCTCHIIH
NeSATEeTLHOCTH, XapaKTEePU3YIOMINX c(hopMUPOBAHHOCTH
KOMIICTCHITHI B TIPOIIECCE OCBOCHUS TUCITUTIINHBI

1 | duck pammycom 20cM  Bpamaercs COTJACHO  YPaBHEHUIO N-1 onk-1.
¢=A+Bt+Ct?, rne A=3 pax; B=- 1c¢'; C = 0,1c, ¢ - yron nosopora Hcnonb3yer

panuyca nucka. OnpenenuTth ajis MOMeHTa BpemeHu 4,0 ¢ 3HaUYeHue OCHOBHBIE 3aKOHEI
yrjla MeXJy BEKTOpPaMH IIOJHOIO M HOPMAJIBHOIO YCKOPEHUH, a | €CTECTBEHHOHAYYHBIX
TaK)Xe YUCJIO O0OPOTOB, CAEIAHHBIX TUCKOM K JAaHHOMY MOMEHTY OT JUCIHHATUIHH JJ1s
Havaja BpameHus. M300pasuTh BEKTOphl BCEX KHHEMATHYECKUX peueHus
BEJINYWH B yKa3aHHBI MOMEHT BPEMEHH CTaHJApTHHIX 33724 B
COOTBETCTBUU C
HaIpaBJIECHHOCTHIO
npodeccCHoHaNBHOM
JIeITEIbHOCTH

Kputepun ouenku otBeTta (Tabi.) MOBOISATCS [0 CBeACHUs OOyYaIOIIMXCS B Hayale 3aHATUU.
OneHka oOBABIACTCS 00YUAIOMIEMYCsl HETIOCPEACTBEHHO ITOCIIE OTBETA.

IlIkana Kpurtepun oneHnBanus

- 00yYaroImuics MoJHO YCBOMJI y4eOHBIH MaTepua;

- IIPOABJISICT HABBIKKW aHAJIN3A, 0606HICHI/IH, KPUTHYCCKOT'O OCMBICJICHUA
Y BOCHPUATHS UH(OpPMAIMK, HABBIKM ONMCAHUS OCHOBHBIX (PU3HUECKUX
3aKOHOB, SIBJICHUH U IPOLECCOB;

- Marepuajg U3JO0XKEH TPaMOTHO, B ONPEAEICHHON JOrmyeckoi

OneHka 5

(oTmHO) MOCJICJIOBATEIIBHOCTH, TOYHO MCITOJIE3YETCS TePMUHOIOTHS;
- TMOKa3aHO YMEHHE WIUIIOCTPUPOBATh TEOPETUYECKUE MOIOKEHUS
KOHKPETHBIMH IPUMEPAMH, IPUMEHATh UX B HOBOM CUTyalllu;
- IPOJIEMOHCTPUPOBAHO YMEHHE PEIIaTh 3a/1a4H;
- MOTI'yT OBITH A0MYHUICHBI OJHAa—ABEC HCTOYHOCTH IIpU OCBCHICHUU
BTOPOCTETIEHHBIX BOIPOCOB.

Ouerka 4 OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHUSAM Ha OICHKY «5», HO TIPH
3TOM UMEET MECTO OJIUH U3 HE0CTaTKOB:

(xoporo)

- B YCBOGHUH y4e€OHOTO Marepualia JOMyIICHbl HEOOBIIHE MPOOECIHI,
HE MCKa3MBIIUE COJICPKAHUE OTBETA;
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- B pCIICHHMHU 3aa4 JOMYIICHBI HE3HAYUTCIIbHBIC HCTOYHOCTH.

- HETIOJIHO WJIM HEMOCJIEIOBATEIbHO PACKPBITO COIEPIKAHUE MaTepuaa,
HO TMOKa3aHO OO0Ilee MOHMMAaHWUE BONpPOCAa M IMPOIEMOHCTPHUPOBAHBI
YMCHUA, JOCTATOYHBIC JJIs ,Z[aHI:HCfILHeFO YCBOCHUSA MaTCpuaia,

- WMENHUCh 3aTPyIHEHHsS WU JOMYIICHBl OIMUOKH B ONpEICICHUN
HOHHTHﬁ, HUCIOJIb30BAHUN TCPMHUHOJIOTUH, OIMMCAHUU (bH3I/I‘{eCKI/IX
3aKOHOB, SIBJICHWUH W MPOIECCOB, PEIICHUH 3a/1a4, UCIIPABICHHBIC TTOCIIe
HCCKOJIBKUX HABOAAIINX BOIIPOCOB,

- HEMOJHOE 3HAaHWE TEOPETUYECKOTO MaTepualia; OOydJaloUIuidcs He
MOXKCT IPUMCHUTH TCOPHUIO B HOBOU CUTyallMH.

Onenka 3
(YZIOBIIETBOPUTEIHHO)

- HE PACKPHITO OCHOBHOE COZIEpKaHKHe yueOHOTO MaTepuana;

- O0HapyXeHO HE3HAHWE WJIM HEMOHWMaHWe OOoJbIIed Wi Hamboiee
BaXHOU YacTH y4eOHOTO MaTepuana;

- JIOMYIIEHBI OMIMOKK B ONPEICIICHUW IMOHATHHA, MPU HCIOIH30BAHUU
TePMHUHOJIOTMH, B OMNHCAaHUHM (IU3MUYECKHX 3aKOHOB, SBICHUN U
MPOLIECCOB, PEIIEHWH 3a7ad, KOTOpble HE HCIpaBIEHbl IOCIE
HECKOJIbKUX HaBOSIIHUX BOMPOCOB.

Onenka 2
(HEyJOBIIETBOPUTEIILHO)

4.1.2. OuenuBaHue oT4yeTa Mo J1abopaTopHON pabore

Otuet o 1abopaTopHOi paboTe UCMIONB3YETCS AJISl OLIEHKH Ka4eCTBa OCBOCHUS 00YyYarOIIUMCS
OCHOBHOU Tpo(hecCHOHALHOW 00pa30BaTELHOM MPOTPaMMBI IO OTACIBHBIM TEMaM JTUCITUTUIAHBI.
Copepxanne u popMa oT4eTa 1o Jab0paTopHbIM pabOTaM MPUBOAUTCS B METOINYECKUX YKa3aHUSIX K
naboparopabiM paboram (m. 3 DOC). CoxpepxaHue OT4YeTa M KPUTCPUU OICHKH oTdeTa (Tabil.)
JIOBOJIATCS JIO CBEJICHHSI 00YUAIOIIMXCsl B HAYAJIe 3aHATHI.

Ne OneHouHbIE CpesicTBA Kon n naumenoBanue

TumoBble KOHTPOJBHBIC 3afaHWsl W (UIM) HWHBIE MaTepualbl, WHJUKaTOpa
HEOOXOMUMBIC JUIsI OIEHKA 3HAHWW, YMCHH, HABBIKOB W (WJIH) KOMIIETEHIINHA
OMbITa JAEATEIBHOCTH, XapaKTepU3yIOMHNX CHOPMHUPOBAHHOCTH
KOMIIETCHIIMI B IIPOIIECCE OCBOCHUS JTUCITUTIIMHBI

1 1. Yo Ha3wIBaeTCS CHIION TSIKECTH? WUJI-1 onx-1.
2. Yto mogHUMAETCS MO CUI0N BCEMUPHOTO TATOTEHUA? Hcnonb3yer
3. 3amumute GopMyITy ISl ONIPEEICHUS YCKOPEHUS CHITBI TSXKECTH. OCHOBHBIC 3aKOHBI
4. Kak ompenensercst yCKOpeHHEe CBOOOTHOTO TAJCHUs C TTIOMOIIBIO €CTECTBEHHOHAYYHBIX
MaTeMaTHYECKOro MasiTHUKA? JUACIUTUIMH IS
5. Yo Ha3pIBaeTCsl MaTEMaTHUYECKUM MasITHUKOM? petieHus

6. Kax
MasTHHUKA?

OnpeACINTb NICPUOJ KoJIeOaHMH MaTeMaTUYECKOro

CTaHJAPTHBIX 3314 B
COOTBETCTBUH C
HaTPaBJICHHOCTHIO
npoQecCuoHAIbHON
JESITeIIbHOCTH

Otuer OLCHUBACTCA IO YCMOTPCHHIO IMpECrIoaaBaTeId OHCHKOﬁ «OTIIMYHO», «XOpOUIO»,

«YJIOBJIETBOPUTEILHO», «HEYJOBICTBOPUTEIHLHO» WM OLEHKOW «3auT€HO», «HE 3auTeHo». OleHKa
«3a4TE€HO» CTaBUTCSH oOOyuarommmcsi, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KpPUTEPHSIM,
YCTAHOBJICHHBIM ISl TIOJIOKUTEIBHBIX OLEHOK («OTIUYHO», «XOPOILIO», «YIOBICTBOPUTEIHLHOM).
Onenka oOBsABISETCS 00yUaroneMycsi HEOCPEACTBEHHO MOCe CJauM OTYETa.

Hlkana Kpurepuu oneHuBanus
- U3JI0’)KEHUE MaTepuaa JIOTHYHO, TPaMOTHO;
Onenka 5 .
(oTmuHO) - cBOOOIHOE BIIaJICHHE TEPMHUHOJIOTHEH;
- YMEHHME BBICKa3bIBaTh M OOOCHOBATh CBOM CY)KJICHHUS TPU OTBETE Ha
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KOHTPOJIbHBIE BOIPOCHI;
- YMCHHC OIIUCBIBATH (I)I/I3I/I‘-IGCKI/IC 3aKOHBI, SIBJICHUSA U IIPOILICCCHI;
- yMEHHE MPOBOIUTh U OLICHUBATH PE3YJIbTAThl H3MEPEHHUI;

- CIIOCOOHOCTH PelIaTh 3aJa4H.

Ouenka 4
(xoporto)

- U3JI0’)KEHHE MaTepuaa JIOTHYHO, TPaMOTHO;

- cBOOO/IHOE BJIa/IeHUE TEPMUHOJIOTHEH;

- OCO3HAaHHOE TNPHUMEHEHUE TEOPETUYECKUX 3HAHUM i1 ONMCAHUs
(u3MUECKNX 3aKOHOB, SIBICHUH W MPOIECCOB, PEIICHHS KOHKPETHBIX
3a1a4, MNPOBEICHUS W OLEHHUBAHUS pe3yJbTaTOB WM3MEpPEHUH, HO
coJiepkaHue u (hopMa OTBETa UMEIOT OT/IEIbHbIE HETOYHOCTH.

Onenka 3
(Y1OBJIETBOPUTEIHHO)

- U3JI0’)KEHHME MaTepHalia HEeMOJIHO, HETIOCIe10BaTeNbHO,
- HETOYHOCTH B OIPEAEJICHUM TOHATHI, B NPUMEHEHUH 3HAHUM IS
onucaHusi (U3NYECKHX 3aKOHOB, SIBICHUH U IPOLECCOB, PEIICHUS
KOHKPETHBIX 33/1a4, IPOBEACHUS 1 OLICHUBAHUS PE3YJIbTaTOB U3MEPEHNUH,

- 3aTpyJHEHUSI B 0OOCHOBAaHUM CBOMX CYXJICHUI;

- oOHapyXHBaeTCs HEIOCTaTOYHO TJIyOOKOE IOHMMAaHHE H3YYEHHOTO
MaTepuaa.

Onenka 2
(HEyIOBIETBOPUTENBHO)

- OTCYTCTBHE HEOOXOJMMBIX TCOPETUUCCKHUX 3HAHUH; JOMYIICHBI OMTUOKU
B ONpE/CICHUH TOHATHI W OMUCAHUU (PU3UUCCKUX 3aKOHOB, SBJICHUU M
MPOIIECCOB, MCKAXCH WX CMBIC, HE PEIICHBI 3a/a4d, HE MPaBHIBHO
OLICHUBAIOTCSI PE3YJIbTAThI U3MEPCHUH;

- HEe3HaHHWE OCHOBHOT'O MarepHaja y4eOHOH MpOrpaMMBbl, JOIYCKAIOTCS
rpyObIe OITMOKH B U3JIOKCHHUH.

HIxkana

Kpurepun oneHuBanus

OI_[eHKa «3a4TCHO»

- U3JIOKEHHUE MaTepuasa JIOTUIHO, TPAMOTHO;
- cBOOO/THOE BJIaJICHUE TEPMUHOJIOTHEIH;

- YMCHHE BBICKAa3bIBaTh U OOOCHOBATH CBOM CYXXICHHSI NPHU OTBETE Ha
KOHTPOJILHBIE BOITPOCHI;

- YMEHHE OMUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBICHUS U TIPOIIECCHI;

- YMEHHE TIPOBOANTH U OIICHUBATH PE3yJIbTAThl H3MECPEHHIA;

- CHOCOOHOCTh pellaTh WHXEHEPHBbIE 3a7add (JOIyCKAeTCs HaIndue
MaJIO3HAYUTEIFHBIX ONIMOOK WM HEIOCTATOYHO TIOJTHOE PACKPBITHE
COJICpKaHKE BOTIPOCA HIIM TOTPEIIHOCTh HEMTPHHIMITHAILHOTO XapaKTepa
B OTBETE Ha BOMPOCHI).

OI_ICHKa «HE€ 3a4TCHO»

- OTCYTCTBUC HGO6XO,Z[I/IMBIX TCOPCTUICCKUX 3HaHI/II\/JI; AONYIICHBI OLHI/I6KI/I
B ONpECIICHUH TOHATHI W ONMUCAHUN (PU3MUYECKUX 3aKOHOB, SIBICHHHA H
OpouccCCoOB, HMCKaAXXCH HX CMBICJI, HC PCHICHBI 3aJa4d, HC IIpaBHJIbHO
OLIEHUBAIOTCSI PE3YJIbTATHI N3MEPECHUH;

- He3HAHHE OCHOBHOTO MaTepuayia y4eOHOW MpOorpammbl, JAOIMYCKAIOTCS
rpyObIe OITMOKHU B U3JIOKCHHUH.

4.1.3. TectupoBaHue

TecTtupoBaHue HCMOIB3YETCA IS OICHKM KadyecTBa OCBOCHHUS OOYYarOIIMMCSI OCHOBHOM
npodeccuoHaNbHOH  00pa3oBaTENbHONM MPOTrpaMMbl MO  OTHACJIBHBIM TeMaM WM  paslenaM
JTUCIUTIIMHBL. TecT mpeacTaBisieT co00l KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUN
YIPOCTUTHh NPOLEAYpPY H3MEpeHHs 3HAaHMM M yMmeHui oOyuarommxcs. OOydarommmcs BBIAAIOTCS
TECTOBBIC 3aaHUs ¢ (POPMYIUPOBKON BOMPOCOB M MPEIIOKEHUEM BBHIOPATh OJMH MPaBUIBHBIN OTBET
N3 HECKOJIBKUX BapI/IaHTOB OTBECTOB.
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Ne Ol11eHOYHBIE CPEJICTBA Konx u HaumeHoBaHue
TunoBble KOHTPOJBHBIE 3aJaHUsl U (WJIM) HHbIE MaTepHUabl, MHIMKATOpa
HEOOXOMUMBIC JUISI OIEHKMA 3HAHWW, YMEHWW, HABBIKOB W (WJIH) KOMIIETEHIUN
OmbITa JAESITENBHOCTH, XapaKTepU3YIOUMX Cc(HOPMUPOBAHHOCTH
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS AUCLIUIIINHBI

1 1. Eciiu uMnylbCc CUCTEMBI MaTE€pHANbHBIX TOYEK B OTCYTCTBHH N-1 ork-1.
BHEUIHUX CHUJI OCTAE€TCS MOCTOSIHHBIM, TO LIEHTP MAcC 3TOM CUCTEMBI Hcnoneiyer
MOXET JIBUTaThCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEIHO €CTECTBEHHOHAYYHBIX
- C IOCTOSTHHBIM YCKOpPEHUEM JUCUUIUIUH IS
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

- 110 OKPY>KHOCTH € ITOCTOSIHHOM CKOPOCTBIO

2. MoOMeHT WHepIUH TOHKOTO 0o0pyda Maccod m, paguycoMm R
OTHOCHUTEIIBHO  OCH, TpOXOJsIled  uepe3 LEeHTp  oOpyya
NEPIEHIUKYISIPHO IUIOCKOCTH, B KOTOPOHM JIEKUT OOpydY, paBeH
[=mR?. Ecau och BpallleHUs NEPEHECTH MapajliebHO B TOYKY Ha
o0pyde, TO MOMEHT WHEPLIUN 00pyya

- YMEHBIIUTCS B 2 pas3a

- yBenuuutcs B 1,5 pasa

- HE U3MEHHUTCS

- ymeHpmured B 1,5 pasza

- YBeJIMYMTCH B 2 pa3a

3. OTHOCHUTENBHON BEIUUNHOM ABIIAETCA ...

- CKOPOCTb CBETa B BAKyyMe

- GapuOHHBIN 3apsin

- JJIMTEJIbHOCTD COOBITHA

- DJIEKTPUYECKUN 3apsi]

4. CpenHsAA KUHETHYECKAsl DHEPTUs MOJIEKYJIbl HACAIBHOTO ra3a IpH
temnepatype T paBHa e=ik7/2.. 3nech i=hut+ Nspt2nk, TJ€ Nn, Nap, Nk —
YHUCIO CTENeHeW CBOOOABI MOCTYMATENbHOTO, BPAIIATENIBHOTO U
K0JIeOATeNbHOTO IBM)KEHUH MoJieKyJbl. Ilpu ycnoBum, 4To MUMEIOT
MECTO TOJIBKO IIOCTYINATEJIbHOE W BPALLATEIbHOE JABM)KEHUE, AJIS
Bogopoaa (Hz) uncino i paBHO

-7

-5

-2

-8

5. B mpormecce M30TEPMUYECKOTO COOOIICHHUS TEIUla MOCTOSTHHOM
Macce UeaIbHOro ra3a ero SHTpOIu ...

- HE MEHseTCs

- YMEHBIIIAETCS

- YBeJIMYNBaeTcs

6. VI3MeHeHne BHYTpEHHEH JHEpPrMM rasza IPOU30LUIO TOJIBKO 3a
cYeT pabOTHI CHKATHsI Ta3a B ...

- I30TEPMHUUYECKOM IIpoIECCe

- U300apHOM MpoIiecce

- I30XOpPHOM IIpoLecce

- aainadaTH4ecKoM npouecce

7. Todeunslif 3apsig +q HAXOAUTCA B LEHTpe chepruuecKon
noBepxHocTu. Ecim 3apsn cMecTuTh U3 LIEHTpa cdepbl, OCTaBisis

CTaHJAPTHBIX 3314 B
COOTBETCTBUH C
HaTPaBJICHHOCTHIO
npoQecCuoHAIBHOU
JeSITeTbHOCTH
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€ro BHYTPM Hee, TO TIOTOK BEKTOpa  HaIpPsSHKEHHOCTH
AIIEKTPOCTATUYECKOTO MOJIS Yepe3 MOBEPXHOCTh CHepsHl. ..

- YMEHBILNTCS;

- He U3MEHHUTCS;

- YBEJIMYUTCS

8. Ecnu yBenmuuuTh B JBa pa3a HAIPSKEHHOCTh SJIEKTPUUECKOTO
IOJIsI B MPOBOJHUKE, TO YJE€IbHAs TEIUIOBASI MOIIHOCTh TOKA ...

- YMEHBILIUTCS B JIBa pa3a;

- HE U3MEHHUTCH,

- yMeHbIINTCSA B 4 paza

- yBeJIMUMTCH B 4 pa3za;

- YBEJIMYUTCS B JIBa pa3a;

9. Ilpm mnOMEIIEHUH OUANEKTPUKA B JJIEKTPUUYECKOE TIOJIEe
HANPSDKEHHOCTh  DJIEKTPUYECKOTO TIOJS BHYTPH OECKOHEYHOTO
OJHOPOJHOIO HW30TPOMHOI0 JUANIEKTPUKA C JIUAJIEKTPUYECKON
IIPOHUIIAEMOCTBIO € ...

- OCTaeTCs HEU3MEHHOIA,

- OCTaeTCsl paBHOM HYIJIIO;

- YBEJIMUUBAETCA B € Pas;

- YMeHbIIAETCS B € pa3

10. YMeHbIIIeHHE aMIUTUTYbI KOJIEOAHUH B CHCTEME C 3aTyXaHHEM
XapakTepU3yeTcss BpeMeHeM penakcauuu. Eciau npu HeusMeHHOM
OMHYECKOM COTPOTHUBIIEHUU B KOJIEOATETLHOM KOHTYPE YBEIUYUTH
B 2 pa3a UHAYKTUBHOCTh KaTyIIKH, TO BpEMsI peJIaKCallHH. ..

- YMEHBIIUTCS B 2 pasa;

- YBeJIMYHUTCH B 2 pa3a;

- YBEJIMYUTCSA B 4 pa3a;

- yMeHbIIUTCA B 4 paza

[To pesymbratam Tecrta o0O0y4arolmeMycCs BBICTABISETCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YJIOBJIETBOPUTEIILHO» UIIN «HEYIOBIETBOPUTEIBLHOY.

Kputepun onenuBanus oTBeTa (Tabn.) AOBOASTCS 1O CBEIACHHS OOYYArOMIMXCS J0 Hadama
TecTUpoBaHuUs. Pe3ynbTar TecTupoBaHusi oOBsABIsETCS 00ydaroleMycsi HEOCPEACTBEHHO IOCIIE €ro
CIauH.

Mhcaaa (% npapzax ormeton)
Onenka 5 (OTJIMYHO) 80-100
Ouenka 4 (xopo1io) 70-79
Onenka 3 (yI0BIETBOPUTEIHHO) 50-69
Ouenka 2 (HEeyIOBIECTBOPUTEIIBHO) Mmenee 50

TecToBBIC 3alaHuA, UCIOJIB3YyHOHmUECAa JIsI OLCHKH KadeCTBa JUCHUIINIMHBI C ITOMOIIBIO
nHpopManMoHHbIX TexHoJoruid, npuBeAeHsl B PIIJ[: «10. WubopmanmoHHBIE TEXHOJOTHH,
HUCIIOJIb3YCMBIC TIpU OCYHICCTBIICHUU 06pa3OBaTeJII>HOI‘O nponecca 1Mo JUCHUIIIIMHC, BKIIKOYasd
nepevYeHb NpOorpaMMHOTO o0ecTieueHus: 1 HH()OPMAITMOHHBIX CITPAaBOYHBIX cucTeM» - My TestX10.2.
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4.1.4. KonTponwsHas paboTa

Kontponbaas padora (KP) sBisieTcst mpotyKTOM, MOIy4aeMbIM B Pe3yJIbTaTe CaMOCTOSTEILHOTO
TTaHUPOBAHUSA U BBIIIOJIHCHUS yqe6Hbe 3aaa4. KOHTpOHI:HaSI pa60Ta IIO3BOJIACT OLICHUTH 3HAHUA U
YMEHHUS CTYJEHTOB, a TaKXe YpPOBEHb C(OPMHUPOBAHHOCTH HABBHIKOB TpH paboTe ¢ y4eOHOU
JUTEPATypPON U JPYTUMHU UCTOUHUKAaMU. THUIIOBBIE 33/1a4M 110 BCEM TeMaM, a Takke MuGpsl U 3a1aHus
JUTSL CAaMOCTOSITEIBHOTO PEIICHHsI COIEPkKATCS B y4eOHO-METOUYECKUX pa3paboTkax kadeaps! (1. 3
®OC).

No Ol11eHOYHBIC CPEJICTBA Kon u HaumeHnoBanue
TumnoBble KOHTpOJNbHBbIE 3aJaHus U (WJIKM) UHBIE MaTepHalbl, WHIUKATOpa
HE0OXOIUMBIE /ISl OLIEHKH 3HAHWM, YMEHUI, HABBIKOB U (WJIN) OTIBITA KOMIIETEHIINU
NESATEIbHOCTH, XapaKTEePU3YIOLINX c(OpMUPOBAHHOCTh
KOMIIETEHIIUH B NIPOLIECCE OCBOEHUS AMCIMIIINHBI

1 | Ismxenne mMarepuanbHON TOYKH 3a4aHO ypaBHeHHEeM X = Bt+ Ct’, UA-1 onk-1.
rae X - mpsMoJuHEHHas KoopauHaTa, t - Bpems, B = 3wm/c; C= - Hcnons3yer

0,25m/c>.  TlocTpouth TpaduKM 3aBUCHMOCTH OT  BPEMEHH OCHOBHBIC 3aKOHbI
KOOPJMHATBI, TPOMJAECHHOTO MyTH, CKOPOCTU U YCKOPEHHUA 3a mepBble | CCTCCTBCHHOHAYYHBIX
10 cexkyHI NBHXKEHMs, a TaKKe€ HAWTWU 3HAYEHUE CPEJIHEW IMyTEeBOM AVCHUTUIIVH JUIA

CKOpPOCTH 3a TOT K€ MHTCPBAJI BPpCMCHU. penicHuA
CTaHJApPTHEBIX 3aJia4 B

COOTBETCTBUH C
HAIpPaBJICHHOCTHIO
npodecCuoHaNBHOM
JIeSATEIbHOCTH

Onenka 00OBABISIETCS CTYAEHTY HEMOCPEACTBEHHO MOCIIE TPOBEPKH KOHTPOJIBHONU PAOOTHI.

IIkana Kpurepuu oneHuBanus

OreHka 5 Conepxxanne KP nomHocThro cooTBercTByeT 3ananuto. KP conmepxut
JIOTMYHOE, IIOCIIE[OBATEIIbHOEC H3JI0KCHHE MaTepuala C IPaBHIbHBIM

(OTIMYHO)

pELICHUEM 33/1a4.

Onenka 4 Conepxxanne KP nonnocThro coorBercTByeT 3amanuto. KP comepxur
JOTMYHOE, IIOCIEN0BATEIIPHOE H3JI0KEHUE MaTepHuanga C IPaBUIbHBIM
pemieHueM 3anad. MMeroTcs ofHa-ABE HECYLIECTBEHHBbIE OIIMOKH B
UCIOJIb30BAHUU €IMHUI] U3MEHEHUs, B IOCTPOEHHBIX IpauKax, cXemax
UTJ

(xoporo)

Orenka 3 Conmepxxanne  KP  yacTM4HO  HE  COOTBETCTBYET  3aJaHMIO.
ITpocMaTpuBaeTCs  HEMOCIEI0BATEIBHOCTE  M3JI0KEHUSI  MaTepHaa,
IPEJICTABIICHBI HEJIOCTaTOYHO OOOCHOBaHHBIE ~ TEOPETUYECKHUE
MOJIOKCHH A, UCTIOJIb30BAHHLBIC ITPU PCUHICHUHA 3a1a4. Hmerorcst ommOKu B
UCIIOJIb30BAHUM  €IMHMI] WM3MEHEHMA, B IIOJYYCHHBIX pE3yNbTaTax, B
MMOCTPOCHHBIX IpaduKax, cXxemMax u T.J

(Y1OBJIETBOPUTEIHHO)

OreHka 2 Copmepxanne  KP  4WacTH4HO  HE  COOTBETCTBYET  3aJaHHUIO.
IIpocmaTpuBaeTcsi HENOCIENOBAaTEIbHOCTh H3IIOKEHHMA MaTepuala,
HpeCTaBICHbI HEJI0CTATOYHO 000CHOBaHHBIE TEOPETHYECKHE
ITOJIOXKCHHMUA, HUCITIOJIB30BAHHBIC npu peiCHUN 3aga4. HNmeroTcs
CYIIECTBEHHBIE OIIMOKM B HCIOJIB30BAHUM CIMHUL] W3MEHEHHS, B
MOJTYYCHHBIX pPe3yJIbTaTaX, B IOCTPOSHHBIX TpaduKax, cXeMax U T..1

(HEyJOBIIETBOPUTEIIHHO)
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4.2. IIpouenypsl U OlIEHOYHBbIE CPEACTBA JIJIsl IPOBeIeHHUs MPOMEKYTOYHON aTTeCTAlMHU

4.2.1. 3auer
3ayeT He MPeayCMOTPEH YUeOHBIM TIIAHOM

4.2.2. Dx3aMeH

Ok3aMeH sBnseTca (OpMOIl  OLEHKM KadecTBa OCBOCHHMS OOYyYalOUMMCS OCHOBHOM
npodeCcCHOHANBHONW 00pa30BaTEILHON MPOrpaMMBbl IO paszeiaM JUCHUIUIMHBL [lo pesynapTaTam
9K3aMeHa 00YYaromeMycCsl BBICTABIISETCS OIEHKA «OTIIHYHOY, «XOPOIIOY, «yJIOBICTBOPUTEIHLHOY WIIH
«HEYJIOBJIETBOPUTEIBLHO.

DK3aMeH MO0 AMCLUUIIMHE IPOBOJUTCS B COOTBETCTBHM C DPACIHUCAHUEM IPOMEKYTOUHOU
aTTeCTaluH, B KOTOPOM YKa3bIBAETCS BPEMS €r0 IMPOBENCHMS, HOMEp ayJIUTOPHH, MECTO IIPOBEICHHUS
KOHCYJIbTAIluHU. Y TBEPKACHHOE paclHCaHue pa3MeniaeTcsi Ha HGOPMAIMOHHBIX CTEH/aX, a TAKKe Ha
oduIIMaILHOM caiiTe YHUBEPCUTETA.

YpoBeHb TpeOOBaHMIA ISl MPOMEXKYTOUHOM arTrecTtaliud OOyYaroIIUXCs YCTaHABIIMBACTCS
paboueit mporpaMMoil IUCUUIIIIUHBI U JOBOJUTCS /10 CBEACHHS 00yUaroluXxcsl B Hauajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, jJektopaMu. C pasperieHus 3aBeayioniero kageapoit
Ha D9K3aMEHE MOXKET TMPHUCYTCTBOBAThH IPENOAaBaTeNlb Kadeaphl, NMPHUBICYCHHBIA /IS TOMOIIHA B
npueMe HK3ameHa. B ciywyae OTCyTCTBHA BEAyUIEro NPEnojaBareiis -HK3aMEH NPUHUMAETCs
MperoiaBaTesieM, HA3HAYEHHBIM PAaCIOPsDKEHUEM 3aBE Iy FOIIETo Kadeapoit.

[IpucyTcTBHE Ha SK3aMeHE TMpernojaBareneil ¢ Apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacrnopspKeHHs peKTopa, IpopeKTopa no yueOHou padote win nekaHa GakyabTeTa HE T0MyCKaeTC .

OOyuaronuecs Mpu sSIBKE Ha SK3aMEH 00S3aHbI UMETh MPHU ceOe 3aUeTHYI0 KHUKKY, KOTOPYIO
OHH IPENBABISAIOT IK3AMEHATODY .

Jlnst mpoBeieHUst SK3aMeHa BEeAyIIMi NpenogaBaTelb HaKaHyHe MOJy4YaeT B IeKaHATE 3a4€THO-
9K3aMEHAIlMOHHYIO BEJOMOCTb, KOTOpasi BO3BpAIAETCs B J€KaHAT MOCIE OKOHYaHMsI MEPONPUATHUS B
JI€Hb ITPOBEICHUS K3aMEHa WIIM YTPOM CIEAYIOIIETO JTHS.

DK3aMeHbl MPOBOJATCA MO OwieraM B YCTHOM WM NHCbMEHHOM BHJE, JUOO B BHUIE
TECTUPOBAHUS. DK3aMEHAIIMOHHBIE OUJIETH COCTABIIAIOTCS 10 YCTAHOBIEHHOM (JopMe B COOTBETCTBUU
C YTBEP)KJIEHHBIMH Ka(eapoil SK3aMEHAIMOHHBIMU BOIPOCAMHM MU YTBEP)KIAIOTCS 3aBEAYIOLIUM
kadenpoii exeronHo. B Gunere comepxutcs He Ooliee TpeX BOMPOCOB, 2 TEOPETUUYECKUX BOMPOCA U
3ajaya.

DK3aMeHaTOpy MPEeNOCTaBISAETCS MPaBO 3a/laBaTh BOMPOCHI CBEpX OWieTa, a TakkKe MOMUMO
TEOPETUYECKUX BOMPOCOB JaBaTh JUIsl PEIICHUS 3aJaud W NPUMEpPHI, HE BBIXOASAIIUE 32 PaMKH
MPOMIEHHOr0 MaTepuasa o U3y4yaeMon JUCHUIUIMHE.

3HaHMsI, YMEHUS U HABBIKM OOYYaIOLIUXCS ONPEAEISAIOTCS OLUEHKAMU «OTIUYHOY», «XOPOLIO»,
«YJIOBJIETBOPUTEIILHO», «HEYJOBICTBOPUTEIBLHO» W BBICTABISAIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTh M B 3a4E€THYIO KHUKKY 00y4aroIIerocs B IeHb IK3aMEHa.

[Tpu nmpoBeeHNN YCTHOTO 2K3aMeHa B ayIMTOPUU HE JIOJDKHO HaXOTUThCs Oosee (yKa3bIBaeTcs
KOJIMYECTBO OOYYAIOIINXCSI) Ha OJHOTO MperogaBaTes.

[Ipy mnpoBeAeHHH YCTHOTO O3K3aMEHa CTYACHT BBIOMpAeT »HK3aMEHAlIMOHHBIA OWieT B
Clly4aifHOM HOpsAKe, 3aTEM Ha3bIBaeT (paMHUIINIO, UMs, OTYECTBO U HOMEP 3K3aMEHAllMOHHOTO OuieTa.

Bo Bpemsi »k3ameHa oOywarompiecss MOTYT IIOJIb30BAaThCS C pas3pelleHus SK3aMeHaTopa
MPOrpaMMOil JMCHUMILIMHBI, CHPAaBOYHOW W HOPMATUBHOM JIUTEPAaTypoH, APYTUMH HOCOOUSIMH U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemst moAroToBkM OTBETa MpH CAade dK3aMeHa B YCTHOH (hopMe MOIDKHO COCTaBISITH HE
MeHee 40 MUHYT (T10 >KeTaHUI0 00YYaromIerocsi OTBET MOXKET OBbITh JOCPOYHBIM). BpeMs oTBeTa — He
6osee 15 MUHYT.

OOyyaronuiics, HCTIBITHIBAIOIINN 3aTPyAHEHUS TPU MOATOTOBKE K OTBETY IO BHIOPAHHOMY MM
Ouery, UMeeT MpaBO Ha BHIOOP BTOPOTO OWIIETa C COOTBETCTBYIOIIMM IPOJJICHMEM BPEMEHH Ha
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noArotoBKy. [Ipy OKOHUYaTENbHOM OILCHWBAaHMM OTBETa OIEHKA CHIDKAETCS Ha OXUH Oamn. Brimaua
TPEThEero OmiieTa He pa3peracTcs.

Ecnu oOywarommiicst SBWICS Ha DK3aMEH, M, B3AB OWJICT, OTKa3aJCs OT IPOXOXKICHHS
arTeCTallui B CBA3UM C HCIOATIOTOBJIICHHOCTBIO, TO B BCAOMOCTH €MY BBICTABISICTCA OLCHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymienne AMCHMIUIMHBI, CIHCBIBAHUE, HCIOJb30BaHUE OOYYAIOUIMMMUCS HEpa3pelIeHHBIX
MEYaTHBIX M PYKOMHMCHBIX MAaTepHasioB, MOOMJIBHBIX Tele(OHOB, KOMMYHHKATOPOB, IIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JPYTHX BUJIOB JINYHON KOMMYHHUKALIMOHHOW M KOMITBIOTEPHOM TEXHUKU
BO BpeMs aTTECTAIMOHHBIX HCIBITAHUH 3ampemieHo. B ciygae HapymeHus 3Toro TpeOOoBaHHS
mpernojiaBaTeslb 0053aH YJAJINTh OOYYarolIerocss M3 ayAUTOPUH M IMPOCTABUTH €My B BEJOMOCTHU
OLICHKY «HEYIOBJIETBOPUTEIHHON.

BricTaBnenue OIICHOK, TIOJYUCHHBIX TIIpWU TMNOABCACHUNU PEC3YJIbTATOB HpOMe)ICYTOHHOﬁ
aTTeCTalliy, B 3a4YETHO-9K3aMCHAIMOHHYIO BEIOMOCTh M 3a4ETHYIO KHIDKKY IIPOBOJIUTCS B
NpUCYTCTBUU CaMOI'O OGy‘-IB.IOH.[CFOC}I. Hpeno,uaBaTeJm HCCYT NCPCOHAJIbBHYIO OTBCTCTBCHHOCTL 3a
CBOEBPEMEHHOCTh M TOYHOCTH BHECEHHS 3aluceil O pe3yibTaTaX MPOMEKYTOYHOM aTTeCTaluH B
3a4YCTHO-3K3aMCHAIIMOHHYIO BEAOMOCTDb U B 3a4YCTHBIC KHUIKKH.

HesiBka Ha 3K3aMEeH OTMedYaeTcs B 3a4E€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAaMH «HE
SIBUJICSD).

Jnst  oOydaromiuxcsi, KOTOpble HE CMOIJIM CJaTh 53K3aMEH B YCTAHOBIICHHBIE CPOKH,
VYHHUBEpPCUTET yCTAaHABIMBACT MEPHOA JUKBUAALMYU 33J0JDKEHHOCTH. B 3TOT mepuos npenogasareny,
NPpUHUMABIIHUE 3K3aMCH, NOJDKHBI YCTAHOBUTH HE MCHCEC 2-xX I[HCI\/JI, Koraga OHH 6YZIYT MNPpUHHUMATDh
3a70JDKeHHOCTH. MH(popManus o JHMKBHAALMHM 3aJ0JDKCHHOCTH OTMEYaeTCsi B JK3aMEHAIIMOHHOM
JIACTE.

OOyuarommMesl, MOKa3aBIIUM OTJIMYHbIE W XOPOILME 3HAHHUSA B TEUEHHE CeMecTpa B XOe
IMOCTOAHHOI'0 TCKYLICTO KOHTPOJIA YCIECBACMOCTHU, MOXKCT OBITH IMPOCTaBJICHA JK3aMCHAIIMOHHAA
OLIEHKa JIOCPOYHO, T.e. 0e3 craun 3k3ameHa. OleHKa BBICTABIISIETCS B 9K3aMEHAI[MOHHBIN JIUCT WK B
3a4E€THO-3K3aMEHAIMOHHYIO BEIOMOCTb.

WMHBanuas! ¥ JHLa ¢ OrPaHMYCHHBIMU BO3MOXKHOCTSMH 3/I0POBbSI MOTYT CIaBaTh SK3aMEHBI B
MEKCECCHOHHBIHN nepruoa B CPpOKH, YCTAHOBJICHHBIC HHAWBHUYaJIbHBIM y‘-Ie6HBIM IIJTaHOM. I/IHBaJ'[I/II[BI u
JHIA ¢ OTPAHUYEHHBIMUA BO3MOYKHOCTSIMH 3JI0POBBS, UMEIOLIME HAPYIICHHUS ONOPHO-IABHIATEIEHOTO
armapara, AJOIYCKAarTCd Ha aTTCCTAIUOHHBIC MCIIbITAHWA B  COIIPOBOXACHHMN ACCHUCTCHTOB-
CONPOBOXKIAIOIITHX.

[Iporienypa mpoBeneHHS NPOMEKYTOUHOW AaTTECTAllMM JJISi OCOOBIX CIIy4aeB HU3JI0KEHA B
«[TonoxxeHnn 0 TEKyIIeM KOHTPOJIC yCIIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTAalli O0YYaIOMINXCS 110
OIIOIl ©OakanaBpuata, creruanuTera W Maructparypel» ®PI'BOY BO IOxnO-Ypamsckuit ['AY
(FOYpI'AVY-I1-02-66/02-16 ot 26.10.2016 T.).

No Ol11€HOYHBIE CPEJICTBA Koza u HaumenoBanue
1 Tunosble KOHTPOJIbHBIE 3a/1aHUA U (UJIM) UHbIE MaTepHAIbI, WHJUKaTOpa
HE0OXOIUMBIC JUIS OIICHKU 3HAHUHM, YMEHUI, HABBIKOB U (MJIM) OTIBITA KOMIIETEHIINHN
NeSITEIbHOCTH, XapaKTepU3yIoHX chOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLIECCE OCBOSHUS TUCIUTLIIMHBI

1 1. Ponp ¢u3uku B pa3BUTHM TEXHUKH W arpONpPOMBIIUICHHOTO N-1 onk-1.
[IPOU3BOACTBA. Hcnons3yer
2. Kunematuka watepuaibHOM TOUYKH. KooOpawHATHBIA MeETOxd OCHOBHBIE 3aKOHEI
onucaHusi ABwkeHU. KuHemMatnueckoe ypaBHEHHE JBMKEHUS U | €CTECTBEHHOHAYUYHBIX
onpeensieMble 10 HeMy KHHEMaTHYECKUE XapaKTEPUCTHKHU. JVCUHUIIINH IS
3. BekrtopHbli crmocod — omucaHus — JBWKEHUH.  BekTopbl pelieHus
MepEMENIEHUs, CKOPOCTH, YCKOpPEHHs. YTJOBBIE XapaKTEPUCTUKH | CTAHIAPTHBIX 3a/1a4 B
JBUYKEHUS 110 OKPY>KHOCTH. COOTBETCTBUU C
4. DyIeMEeHThI PENISITUBUCTCKOW MexaHUKH. [locTynaTel crienuaibHOM |  HAIMPaBICHHOCTHIO
Teopur oTtHOocuTenbHOCTH. IIpeoOpazoBanus Jlopenma. CnokeHue | mpodeccroHaIbHOM
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ckopocTtel. OTHOCHUTENIBHOCTh JUIMHBI OTPE3KOB M JUIUTEIBHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JlnHaMMKa MaTepuaibHOM TOYKM M HOCTYIATEIbHOTO JBUKEHUS
TBEpaoro Ttena. IIpuHImn oTHocutenbHOCTH. 3akoHbl HblOoTOHA.
Bungw! cuin.

6. JluHamuka BpaliaTtelbHOrO ABWXKEHUS. MOMEHT cuibl. MOMEHT
MHEpUUHU. 3aKOHBI COXPAHEHNS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. VlHepuumaibHblE M HEWHEpLHUAJIbHBbIE CHUCTEMBl OTCYETA. CHIIBI
WHEPLUUU IIPU PA3JIMYHBIX BUIAX ABUKCHUS.

8. Pabora, MomHOCTh U 3Heprus. MexaHnueckas paboTa U MOUTHOCTb
IIPU MOCTYyNATEIbHOM M BpallaTeIbHOM JBMKEHUAX. KuHertnueckas
SHEPrus U TEOpEMa 0 KHHETUUYECKOM SHEPTUN.

9. KoHcepBaTuBHbIE CHJIBI W TOTEHIMaNbHasg 3Heprus. [Ipumepst
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.

10. Mexannueckne KoneOanums. KuHemaThka TrapMOHHYECKUX
konebanuii. CnoxeHne kojaebanuil. AKyCTHUECKHUE PE30HATOPHI.

11. Jlunamuka rapmMoHmueckux KonebOanmit. JuddepennumansHoe
ypaBHEHHE KojeOaHUil. 3aTyxaole M BBIHYKICHHBIE KOJeOaHMUs.
Mexanndeckuil pe3oHanc. MasTHUKHU.

12. Mexanuueckue BOJHBL. BonHoOBoe ypaBHeHHe. Buubl BOIH.
Wnrtepdepenus, nudpakums u adcrepcuss BOJH. BomHbsl U
uHpOpMaIys.

13. OcCHOBHBIE MOJIOKEHUSI MOJEKYISAPHO-KMHETUYECKON TEOpHH.
Wneanbhbiii raz. OcHoBHoe ypaBHeHue MKT u ypaBHeHue cocTostHUS
MJeaIbHOrO rasa.

14. ArperatHble cocTosiHUSL U (pa30Bble Nepexoiabl. PeanbHbie ra3bl.
Cxwmwxkenne razoB. OcoOEHHOCTH JKUAKOTO cocTosiHusg. CTpoeHwme
KpUCTaIOB. JleeKTsl KpHCTaInueckoro crpoeHus. [IpoyHocts u
IIJIACTUYHOCTb.

15. SBnenus mepenoca. [ud¢ys3us, TEmIoONpoBOIHOCT, U
BHYTpPEHHEE TpeHHE. MOJIEKYJIIpHO-KUHETUYECKAsh TEOPUsS SBICHUI
repeHoca.

16. OcCHOBBI TEpMOAMHAMHUKHA. BHYTpEeHHSISI SHEpPrusi W MEpPBOE
Hayajgo TepMoaWHAaMHKH. Pabora M TemoéMKocTh raza mpu
pa3IMyYHBIX Ipoleccax.

17. Btopoil 3akoH TepMOAUMHAMUKH. TeruioBble JBUTATENH U
xonoaunbHble  MamumHbl.  KIIJI  TermmoBbix — nBurartened  u
CTATUCTUYECKUU CMBICII BTOPOIO 3aKOHA TepMoAWHaMHKU. [loHsTHe

SHTPOIHH. Tperuit 3aKOH TEPMOANHAMUKHU. DIIeMEHTHI
OMOPHEPTETHKHU.
18. DIIeKTPUUIECKUI 3apsi. B3aumopeiictBue 3apsJIoB.

Onexkrpocratnueckoe nose. Bekrop HanpskéHHocTtu. Pacuér
ANIEKTPOCTATUYECKUX MONEeH. IoTeHnan 31eKTpOCTaTHYECKOTO OIS,
Pabota mo mepemenieHHIO 3apsI0B B 3JEKTPOCTATHUECKOM IIOJIE.
[loteHunan w© rpagMeHT MOTEHUMANA. ODKBUIOTEHUHUAIbHbBIE
MTOBEPXHOCTH.

19. BemectBo B 3nexktpuueckoM moje. [lonspHele U HemoisipHbIE
Mousiekynbl.  Ilomspuzanus  gudnexkTpukoB. Bekrop cMemeHus.
[IpoBogHMKM B  3JEKTPOCTATUUECKOM MOJ€. DJIEKTPOEMKOCTh
IpoBOAHMKOB. KOHZEHCATOPBI.

20. [locTOSIHHBIM ~ 2JEKTPUYECKUH  TOK. 3aKkoH Owma.
Onextpoasuwxkymas  cuna. IlpaBunma Kupxropa u  pacuérsl

JCATCIIBHOCTH
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AJIEKTPUYECKUX LIETICH.

21. Knaccuueckas Teopusi 3JIEKTPOIIPOBOJHOCTU. BpIBOJ 3akoHa
Owma. Ipupoaa cBepXmpoBOIUMOCTH.

22. Hocutenu Toka B pa3iMUYHBIX NPOBOJHHUKAX. DJIEMEHTHI TEOPUU
aneKTponpoBoHOCTH.  [lomynpoBoguuku.  IlomynpoBOAHHKOBBIE
npuOopsl.  DneMeHTbl  (pU3MUecCKOW HIEKTPOHHKH. KOHTaKTHBIE
SBJICHUS B METAJlJIaX U MOJIYNIPOBOJHUKAX.

23. MarnutHoe mosie. B3aumopeilcTBHE AIEKTPUUYECKUX TOKOB.
Pacuétel MmarauTHbIX noJieid. 3akoH buo-Caapa-Jlamnaca.

24.  MaruuTtHble  cBoiicTBa  BemectBa. Jlua-, mapa- u
dbeppomarnetuku.  Jlomenbl.  DeppuThl.  DIEKTpPOMarHUTHBIC
CenapaTopbl B arpOMHXEHEPUH.

24. ]JleiicTBME€ MAarHUTHOTO TOJISI Ha OJJIEKTPUYECKUA TOK U
JBUOKYLIMECS 3apsbKeHHble yacTulpl. Cuita AMmnepa u cunia JlopeHua.
Dddext Xomra. DIEKTPOIBUTATENH.

25. DnexTpoMarHuTHas WHAyKUMA. 3akoH Papajes U HpaBUIO
Jlennia. Mexanusm Bo3HukHOBeHUs D /]C mHIyKIMH.

26. T'eneparopel rTapmonumueckoit OJIC u TpaHCPOPMATOPHI.
WNHAyKTUBHOCTH IPOBOJIHUKOB. DHEPIUs MarHUTHOTO TOJIA.

27. IlepemeHHbIN s3nekTpuyeckuii TOk. Llenu mepeMeHHOro ToKa.
3akon Oma JuIs 1ener nepeMeHHoro Ttoka. [logHoe conmpoTuBiieHUE
MIEpEMEHHOMY TOKY. BekropHas auarpamma. Pe3oHanc B wemsix
IIEPEMEHHOTO TOKA.

28. DnextpomarautHoe moje. O6obmenne 3akona dapanes. 3aKoH
MOJHOTO TOKa. ToOk cMmemeHnsa. OJIEKTPOMAarHUTHBIE  BOJIHBIL.
VYpaBHenuss MakcBemna. Cuctema ypaBHeHMM MakcBenna B
muddepeHnmanbHOl M MHTErpayibHOUW (dopmax. Bektop VYwmona-
IToitnTunra. JlaBnenue crera.

29. T'apmonuueckuii ocruisITop. CBOOOAHBIC 3JIEKTPOMArHUTHBIC
KosieOaHus. 3aTyXarolue U BEIHYKICHHbIe KoeOanus. Pe3oHaHc.

16. T'enepamus, nepegaya W MNPHUEM BJICKTPOMATHUTHBIX BOJIH.
OTkpeIThI  KoneOaTenpHBIH  KOHTYp.  IlpuHmum  paboTsl
pagMonepenaTiMKa M pagMonpuéMHUKA.  Mopynsauus 0w
NETEKTUPOBAHUE  JJIEKTPOMArHUTHBIX BOJH. Panuonokanus U
TEJEBUICHHUE.

30. [IIkana 371€KTPOMarHUTHBIX BOJIH. Pa3nuyHble AMAana3oHbl 4acTOT
ANIEKTPOMAarHUTHBIX BOJIH, WX XapakTEepHblE OCOOCHHOCTH U
TEXHUUYECKHUE CPEJICTBA UX MOJIyYEHUSI.

31. MHcnonb3oBaHuWE BUAMMBIX, YJIbTPA(HUONETOBBIX M APYTUX
U3IIyYEHUN B PAcCTCHMEBOJCTBE M >KMBOTHOBOJCTBE.18. DnemMeHTHI
reoMeTpuueckoil  onTHUKU. OCHOBBI T'€OMETPUYECKON  ONTHKHU.
@opmynel Openens. [lpuHuun oOpaTUMOCTH CBETOBBIX ITyuei.
[Tpubops! reoMeTpuIeCKON ONTHKH.

32.®oTtoMeTpusi.

33. DnemMeHThI BOJIHOBOM onTukU. [Tpuniun ['toiirenca.

34. Untepdepenuus cera. KorepeHTHOCTb M ONTHYECKHH XO[
nydei. YcimoBus MakcMMyMa W MHHUMYyMa. HHTepdepomerpsl.
DeMeHTHI Tosiorpaduu.

35. Hudpakmuss  cBera. [punuun  Trolirenca-®penens.
JudpakimonHas pemeéTka. Cnexrtporpadus. Judpakius
PEHTI€HOBCKHX JIy4eH.

36. B3aumopeiictBue uznydeHus ¢ BemectBoM. [lomsipusanus cseta
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IIPU OTPAKEHUU U IPETOMIICHUH.
37. JlBoitHoe myuemnpenomieHue. ONTHYECKH aKTUBHBIE BEILECTBA.
Caxapumetpsl. MICKyCCTBEHHasi aHU3O0TPOIUS U €€ HCHOJIb30BAaHHUE.
HopmanbHas u aHOMalIbHASI TUCTIEPCHUS.

38. TemmoBoe wu3nmyueHue. AOCOTIOTHO YEpPHOE TEIO. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. ®opmyna [lnanka.
Onrtuyueckasi TUPOMETPHUSL.

39. ®oro3pdexr. BHemHM, BHYTpEHHUH U  BEHTHJIbHBIN
dhoTodrddexr. VYpaBuenue DWHIITEHHA. [Ipumenenue
dotornementoB. Ipdexr Komnrona. JlroMuHeciieHTHOE U3TydeHUE.
BuomoMunecneHus.

40. dotobuonornueckue npoueccel. @otocunTes. TepMonnHamMuKa U
MexaHu3M GoTocuHTe3a. bruosHepreTHka.

4]1. DOneMeHTbl KBaHTOBOM MeXaHUKH. KopIycCKyJsipHO-BOJIHOBOM
Ty au3M. Judpakmmst 3JIEKTPOHOB. CooTHomeHust
HeonpenenéHuocrtel. Ypasuenue lIpenunrepa.

42. Atom Bomopona. DHepreTuyeckue ypoBHM atoma. [loTeHmman
B0o30yxkneHuss u wuonHmzauuu. Iloctynarer bopa. Wzmydenune wu
MOTJIoLIeHUE SHEPruu. Bomopoaonoio0HbIe HOHBI.

43. CTpykTypa CIOXHBIX aTOMOB. ODHEPreTUYECKUE YPOBHU B
cinoxHbiXx aromax. [lpuwanun I[laynu. Onrtudeckue CHEKTPHl H
CIEKTPbl PEHTTEHOBCKOro u3nyueHus. Ilepuoguueckas cucrema
anemenToB JI.M.Meneneena.

44. Ouszmnka MOJIEKyJ. JHEpreTUYecKre YpoBHU MoJieKys. OOMeHHoe
B3auMojeiicTBue. MoekyJsapHble CrHekTphl. [lpuHIum paboTh
KBaHTOBBIX T'€HEPATOPOB. DJIEKTPOHHBIIN IapaMarHUTHBIM pE30HaHC.
45. Tlonmumepsl ©  KuAKHE KpUCTAIbl. (OCHOBHBIE  BHUIBI
KOJIJICKTHBH3AIMU MOJIeKyJl. CTpoeHHEe MOTUMEPOB U UX (PU3NUECKUE
cBoiicTBa. Tumbl JKUIKUX KpUCTAUIOB. JlUcruiem Ha KUJIKUX
KpHUcTasiax.

46.5Benne paauoOaKTUBHOCTH. BHAbl paMOAKTHBHOTO pacnaja.
3aKoH pajnoaKTHBHOTO pacnaga. CTaOuibHbIE W PaJlOAKTUBHBIC
n3otonbl. COBpeMEHHBIE METOJAbl PATUOXUMHUU M PaTUOOUOJIOTHH.
[TpoGembl paguoIKOIOTHH.

47. CoctaB atoMHOrO0 simpa. M3otonsl. MexaHM4eCKU M MarHUTHBIN
MOMEHTHI A1ep. SAepHble CUIIBI U SHEPTUsl CBI3U sSApa. SIepHBbIi
MarHUTHBII pE30HAHC U €ro UCIOJIb30BaHUE.

48. Snepnble peakuuu. MexaHusMm slnepHbIX peaknuil. Llennas
peakuust geneHus saaep.  Mcmosib30BaHME  AaTOMHOM — SHEPIUM.
[IpoGnema ympapnseMoil TepmosiiepHoii peakuuu. JHeprus CoiHia
1 3BE31. SlepHas HKOIOrusl.

49. DOnemeHtapHble uacTHlbl. Kiaccudukanus s1eMEeHTapHBIX
yacTtull. B3auMmonpeBpaniaeMocTb 3J€MEHTapHbIX 4acTUll. MeTomabl
YCKOPEHHUS] 4YacTULl. AHTHYACTULbI M aHTHUBEIIECTBO. BemiecTtBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

50. CoBpemenHast ¢u3uka M arpouHxkeHepus. BemiectBo u more.
OOBEKTHI U MPOLECCH. DBOOLMUOHHBIC MPOLECCH MPeoOpa3oBaHuUs
Marepuu. BeliecTBeHHbIE, 3HEPreTUYECKUe, HIEKTPOMATHUTHBIE M
nHpOpMaMOHHbIE  TpeoOpa3oBaHus  OMOOOBEKTOB.  PasButhe
arpopu3uKH, OMOMEXaHHKH, onousmKwy, OMOPHEPTETHKH,
OouonH(pOpMaTHKH, OMOTEXHOJOTHH U arpOMH)KEHEPHUH.
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[[Ixana u KpUTEpUU OIIECHUBAHMSI OTBETA 00YUAIOIIETOCs MPEICTABIICHBI B TA0JINIIE

Hlkana Kpurepuu oneHuBanus
BCECTOPOHHEE, CHCTEMaTHYeCKOe M TIyOOKOe 3HaHHME MPOTPaMMHOTO
Ouenka 5 Marepuana, YCBOCHHE OCHOBHOM U JOMOJHHUTEIBHON JHUTEPaTypBhl,
(oTNIM4HO) PEKOMEHI0BAHHOM IPOrpaMMOIl TUCLUIUIMHBI, NPAaBWJIBHOE pEIICHUE
3aJ1auyH.
MIOJIHOE 3HAaHHWE MPOTrpaMMHOIO MaTepuana, YCBOCHHE OCHOBHOI
Onenka 4 JTUTEPaATYPHI, PEKOMEH/I0BAaHHOM B MporpaMme, SEN N
(xopor110) MaJO3HAYUTENbHBIX OIIMOOK B PpELIEHMM 3aJadyM, WIM HEJO0CTaTOYHO
MIOJIHOE PACKPBITUE COJEPIKAHUE BOIIPOCA.
Ouerka 3 3HaHUE OCHOBHOTO NMPOTPaMMHOT0 MaTepHaja B MHHUMAJIBHOM O0beMe,
MOTPEIIHOCTH HEMPUHIIUIHAILHOTO XapaKkTepa B OTBETEe Ha IK3aMEHE U B
(YIOBJIETBOPHUTEIHLHO)
pEILICHUH 3aJauH.
Onenka 2 mpobenbl B 3HAHHUAX  OCHOBHOTO  NIPOTPAaMMHOrO  MaTepuana,

(HEyJOBJIETBOPUTEINIHHO)

IMPUHIMITHAJIBHBIC OIINOKHU IMpU OTBCTC HA BOMMPOCHI M B PCHICHWH 3a1a4H.
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JUCT PETUCTPALIUU U3MEHEHUI

Howmepa aucros OcHoBaHue 11
Homep P Pacmmdposka JlaTa BHEeCeHMS

oAU CH U3MCHCHUA

BHECCHUA IMoamuce
M3MCHCHUS 3aMEHEHHBIX HOBBIX AHHYJTUPOBAHHBIX W3MEHECHUH
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