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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yiabTaTamu ocBoenuss OIIOII

1.1. lean u 3aaa4y TUCHUINIHHBI

bakanaBp mo HampaBiaeHuto moarotoBku 35.03.06 ArpouHxeHepust HOIKEH OBITh MOATOTOBIICH
K peIIeHUI0 3a1ad Mpo(ecCHOHANBHON NeATENbHOCTH CIEAYIONINX THUIIOB: TPOU3BOJICTBEHHO-
TEXHOJIOTMYECKUI, HAyYHO-UCCIIEI0BATEIbCKHM.

Heap aucuMmiInHbl — cHOPMUPOBATH Yy CTYACHTOB CUCTEMY (QyHIAMEHTAIBHBIX 3HAHUM,
HEOOXOUMBIX I TOCIEAYIOMIEH MOATOTOBKMA OakaigaBpa, COCOOHOTO K 3P (GEeKTUBHOMY DPEIICHUIO
MPAKTUYECKUX 3aJlad  CEIbCKOXO3SIMICTBEHHOTO TIPOM3BOJCTBA, a TakkKe CIOCOOCTBYIOUIUX
JalbHEeNUIeMy Pa3BUTHIO JIMYHOCTH.

3agaun AUCHUNJIMHBI:

— U3YYUTb OCHOBHBbIE (HU3UUECKHE SBJICHHS, OBIAAECTh (YyHIAMEHTAIBHBIMU TMOHSATUSAMU,
3aKOHAMH U TEOPUSMHU KJIACCHUECKOM U COBPEMEHHON (DU3UKU;

— copMUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOTO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMHUTHCSI C HAYYHOW ammapatypoil M MeTogamu (U3NYECKOTO HCCIEAOBaHUSA, MPHOOpECTH
HAaBbIKU IPOBEICHUS (PU3NUECKOTO IKCIIEPUMEHTA;

— Hay4uThCSA BBIICIATH (PU3NYECKOE COJACpKAHWE B MPUKIAAHBIX 3a7adax Oymaymieit
NesITeNIbHOCTH;

— OBJIAJIETh METOJAaMU PEIICHUS MH)XCHEPHBIX 3a7au.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHHU
OIIK-1 CrocobeH pemiate TUNOBBIE 337a4d NPO(ECCHOHATBHOM NESTENbHOCTH HAa OCHOBE 3HAHWN

OCHOBHBIX 3daKOHOB MAaTEMATHYCCKHUX H CCTCCTBCHHBIX HAYK C IPHUMCHCHHUEM I/IH(bOpMaHI/IOHHO'
KOMMYHUKAIIUOHHBIX TEXHOJIOT UM

Kon u
HaMEHOBaHUE
WHJIUKaTopa ®opmupyemsie 3YH
IOCTHKEHUS
KOMIIETEHITHN
3HaHUA OO0yuarommiics 10HKeH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCUUTIINH ((PU3UKHN) IS peIICHHUS
V-1 onk-1. CTaHJAPTHBIX 33]1a4 B COOTBETCTBHH C HAPABJICHHOCTHIO
Vcnonb3yet PO ECCHOHATBHOM JESITETBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl .0.10-3. 1)
€CTECTBCHHOHAYYH
BIX JUCLMIUINH U | yMEHHUS OO0yuarommiics T0HKEH YMETh: UCIIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX NUCIUTUTHH ((DU3UKH) TSI
CTaHIAPTHBIX perieHus CTaHAAPTHHIX 3a7a4 B COOTBETCTBUH C
3a71a4 B HAIPaBIEHHOCTHIO MPOPECCUOHAITBHOMN IEeATeTLHOCTH
COOTBETCTBHUU C - (b1.0.10-Y.1)
HaIpPaBJIEHHOCTHIO
npodeccHoHanbHo | HABBIKH OOyJaronuiicst JOMKEH BIIAJICTh: HABBIKAMH:
i TesTenpHOCTH HCIIOJIL30BAHUS 3HAHUHM OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX JUCUUTIINH ((PU3UKHN) IS peIICHHUS
CTaHJAPTHBIX 33]1a4 B COOTBETCTBHH C HAPABJICHHOCTHIO
po(hecCHOHATEHOU e TEILHOCTH -
(b1.0.10-H.1)




2. Mecto nucuuminnel B cTtpykrype OITIOIIT

Huctummna «®u3uka» OTHOCUTCS K 00s3aTeNbHOM YacTH OCHOBHOW MpodeccroHaIbHON
o0Opa3oBarebHON TporpaMMbl OakajiaBpuara.

3. O0bém AUCHMIVINHBI U BUbI y4eOHOH padoThl

O6bem muctumuHbl cocTaBisieT 9 3adetHbix enunnil (3ET), 324 akanemuueckux yaca.
JucuunimHa u3ydaercsi:

- oyHas hopma oOydenus B 2, 3, 4 cemecTpax;

- 3a04Has Gopma oOydeHus B 1, 2 cemecTpax.

3.1. Pacnipenesienue o0beMa TUCUUIJIMHBI 110 BUIaM Y4eOHOH padoThI

KonunuecTBo yacoB
Bun yaeOHO# paboThI
Ounas dhopma 3aouHas popma
00y4YeHHs o0y4YeHHS
KonraktHas pabora (Bcero), 144 26
B TOM YK CJIe MPAKTHYeCKAas MOAr0TOBKA
B Tom umcine:
Jlexmum (JI) 48 12
[Ipaktuueckue 3austus (113) 48 4
Jlaboparopusie 3ansTus (JI3) 48 10
CamocTosiTe1bHasi padota o0yuawummxcs (CP) 126 280
KoHTpoab 54 18
Hroro 324 324

3.2. PacnipeesieHue yueOHOT0 BpeMeHH 110 pa3jaejaM U TeMaM

Ounas ¢popma o0ydeHHs

B TOM 4YHMCJIIC é
Ne H Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAHHUC Pa3/Jiciia U TCMbI 4aCcOB CP E
)| 3 13 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKyssipHas hU3MKa U TEPMOJIMHAMHKA
1.1. | Bregenue B pusuky 2 2 - - - X
1.2. | Kunematuka 14 2 2 2 8 X
1.3. | Jlunammuka 18 2 4 4 8 X
2.4. | 3akoHBI COXpaHEHUS 16 2 2 4 8 X
15 Mexannueckue KoneGaHus u 20 4 4 4 8 «
BOJIHBI
16. DJIEeMEHTHI MonSKynﬂpHOﬁ u 20 2 2 2 14 X
CTaTUCTHUYECKON (PU3UKHU
1.7. | OCHOBBI TEPMOJIMHAMUKH 18 2 2 4 10 X
Paznen 2. DnekTpudecTBO 1 MarHeTU3M
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2.1. | DnekTpocraTtuka 18 2 2 4 10 X
IlocTOsIHHEIN TOK,
2.2. | DNEKTPUYECKHE LIECTTH U 24 4 6 4 10 X
MaTepHuabl
23 [TocTostTHHOE MarHUTHOE 29 4 4 4 10 X
noJie
24, DJIEKTPOMAarHUTHHIE 20 4 4 4 8 X
KoJ1ie0aHusl U BOJIHBI
Paznen 3. OnTuka u atomHast hu3uka
31 I'eomerprueckas u BOJIHOBAs 18 2 4 4 8 X
OITHKA
3.2. | KBanroBas ¢usuka 20 4 4 4 8 X
33, ®dusuKa aTomMa U SIEMEHTHI 18 2 4 2 10 X
(bU3UKH TBEPIOTO Tela
3.4. | SAnepnas ¢puzuka 18 4 4 2 6 X
3.5. | ®uznyeckas KapTHHA MHPa 4 2 - - 2 X
KoHTpoas 94 X X X X o4
OO0mmas TpyA0€MKOCTh 324 48 48 48 126 54
3aounasi popma oOyueHust
B TOM YHCJIC
KOHTaKTHas paboTa
Ne 5
- Hanmenosanue pa3nena v TeMbl Bcero g
TEMbL 4acoB JI JI3 113 P %
4
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJIIpHAast
¢u3uKa 1 TepMOAUHAMHUKA.
L 3JIEMEHTBI CTATUCTUYECKOMN 108 4 4 2 % X
(0737041
5 DJIEKTPUYECTBO U
' maraetu3m. Konebanus u 108 4 4 2 98 X
BOJIHBI
OnTuka. KBanTtoas usuka.
®dusuKa aToma. JIEMEHTHI
3 (bU3MKY TBEPOTO TEa. 90 4 9 i 84 x
Snepnas ¢puzuka.
dusunyeckas KapTUHA MUpA.
KonTtpoib 18 18
Hroro 324 12 10 4 280 18

4. CTpyKTYpa M coepkaHHue IMCUMININHBI, BKIKYalee NPAKTHYECKYI0 OAT0TOBKY
[IpakTHyeckass MOATOTOBKA INPU peAIHU3ALUU Y4eOHBIX TPEAMETOB, KYpCOB, IMCLHUIUIMH
(Mopyneil) opraHu3yercsi MyTeM MpPOBEACHUS MPAKTUUYECKUX 3aHSATHM, MPaKTUKYMOB, J1a0OpaTOPHBIX
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paboOT W WHBIX AaHAJOTHUYHBIX BHJOB Yy4eOHOU MAEATENBbHOCTH, NPEIyCMATPUBAIONINX YYaCTHE
Oo0yJaromuXcsi B  BBINIOJHCHWH OTACTBHBIX JJIEMEHTOB  Pa0OT, CBsI3aHHBIX C  Oyaymei
npoecCHOHATBHOM IeATEIBHOCTBIO.

[IpakTUYeckasi MOATOTOBKA MOXKET BKJIFOYATh B c€0sl OTACTbHBIC 3aHATHS JCKIIMOHHOTO THIIA,
KOTOpBIE TpEeAyCMaTpHUBAIOT Mepenady ydeOHOU wHboOpManuu oO0yJaromIMMcs, HEOOXOAUMOHN IS
MOCJICIYFOIIETO BBHITIOTHEHUS Pa0OT, CBSI3aHHBIX ¢ Oyaymiel mpodecCHOHATBbHON AESTEIbHOCTHIO.

4.1. ConepxxaHue TUCUMILTHHBI

Pazgen 1. Mexannka, MoJieKyJsIpHas PU3UKA U TEPMOAMHAMHKA

BBenenue

[Ipeamer ¢usuku. Meton mo3HaHus B (PU3UKE. DKCIEPUMEHTHI M TEOpPUHU. Poiib pOCCHIICKUX
yueHbIX B pa3BuTHH ¢u3uku. Ouznueckue 3akoHbl. [lonstue dakrta B ¢puszuke. Monenu. [Ipsmbie u
oOpaTHbIe 3a1aun Pu3UKU. PasMepHOCTH (HU3UYECKUX BEITHMYHH.

Kunemaruka

JIBokeHre Kak TiaBHas ¢opma cymiecTBoBaHUs Marepuu. IIpoctpancTBo m Bpems. CriocoObl
ONMCAaHUs COCTOSHUS Tena M cucreMbl Ten. CHcTeMbl OTCUeTa M KOOpPAMHAT. Poib M NpUHIMIBI
BbIOOpa cucteM KoopauHat. CTerneHu cBOOO/bl, MHBAPHAHTHbBIE CBOWCTBA YHUCIA CTENEHEH CBOOOBI.
TpexmepHOoe 1 MHOTOMEpPHOE IIPOCTpaHCTBA. MarepuanpHas TOYKa U PAcpoCTpaHEHHUE ITOM MOJEIN
Ha MHOTOMEpHBIN ciiy4yaill. TpaekTopusi 1 MUpOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npousBojHble. IlocTynaTenbHoe M BpalaTENbHOE JBM)KEHUS KaK OCHOBHBIE BHJbI JIBHIKECHUH.
VYTII0BBIE CKOPOCTh U YCKOPEHUE, HOPMAJIBHOE U TAHT€HIHUAIIbHOE YCKOpEeHUsl. CKOPOCTh U YCKOpPEHUE
B MHOT'OMEPHOM IIPOCTpaHCTBE. MHepIuanbHble CUCTEMBI U PAaBHOIIPABHOCTH IOKOSI U PaBHOMEPHOIO
MpSMOTMHEHHOTO NBroKeHMs. [TocTynmaT o mOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBanue
WHTEPBAJIOB BPEMEHU U JJIMHBI IPU OOJNBIIUX CKOPOCTSAX OTHOCHTEIHHBIX JIBIKEHUN HMHEPIUATBHBIX
cucteM. [IpeoOpazoBanms JlopeHIla W PENATHBUCTCKOE CIOXKEHHUE CKopocTeil. MHTepBam Mmexmy
COOBITUSIMH U €70 UHBAPUAHTHOCTb.

Jlunamuka

Cuna u Macca, cynepnosunus cuil. IlepBblii u Bropoil 3akoHbl HproTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIbHBIX YCIOBHUM, MPUHLIMN AeTepMHHM3MA. [IpuMepsl pelleHus ypaBHEHUN JBHKEHUS.
JIBr>KeHUEe Ten B MOJIE€ CHJI TATOTEHUSs, SIBJICHHE HEBECOMOCTH B CIIyTHUKaX. J[MHaMMKa cieasimux
cucteM. Mmnynbc, 3aKOH COXpaHEHHs HWMITYJIbCa JJII MEXAaHWYECKOW CHUCTEMBbI, TPETUH 3aKOH
Heiotona. BzaumopeiictBue ten uepes mosne. O0mas GopMyInpoBKa 3aKOHA COXPAaHEHHS HUMITYJIbCA.
Kunernueckast sHeprus mMaTepuaibHOU TOYKH, CBSI3b €€ C KOMIIOHEHTaMH BEeKTOpa umiyibsca. Pabora
U MOTEHIMANbHAs dHeprus. PaboTta mepeMenieHusi MaTepuaTbHOW TOYKH 10 KPUBOJIHMHEHHOMY ITYTH.
[loTeHuumaneHple  CWJIBI, BBEICHUE IOHATHA IOTEHUWAada i1  B3aWMOJCHCTBYIOIIMX  TEll
[MorennmanbHas QyHKIHS, TOTCHIIMATbHAS MTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHIIBI M MOTCHIIHAIBLHOM
¢byukuu. [loTeHnuanpHas siMa U yCIOBUE YCTOMYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBeCHs
CUCTEMBl B3aUMOJACHUCTBYIOLIMX CTATUYECKMX TOUYEYHBIX DJIEKTPUUECKUX 3apsinoB. llpuHnumn
MJIOTHEHWIIIEH YMaKOBKM M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (hopMm kpuctamwioB. KoHdbopmarnmoHHbIH
aHanu3 MOJeKyl. MoMeHT cuibl. /IluHaMUKa BpalleHUs TOYKU U Tejla BOKPYI IIOCTOSHHOW OCH,
MIOHSATHE O MOMEHTE MHEPUUU MATEPUAIBHOM TOYKH U Teja. YPaBHEHHE JABUKECHUS BPAILAIOIIETOCS
BOKPYTI' HEIOJBMKHOU OCHU Tesla. MOMEHT UMITYJIbCa, CBSA3b €r0 KOMIIOHEHT C KWUHETUYECKOU SHEpruen
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tena MPU MEePEeHOCE OCH BpalleHus. [1aBHbIE MOMEHTHI
WHEPIUU U YCTOWYMBOCTH BpalllCHHs Tell. 3aKOH COXPaHEHUs] MOMEHTa MMIYJbCa Tela U CUCTEMBbI
Ten. OCOOEHHOCTH KOHCTPYKIIMM BEPTOJETOB. ['Mpockombl W WX mNpuMeHeHue. LleHTp macc wu
ypaBHEHHUE €ro JBWKEHUA. Paz/ieneHue nocrynareibHbIX U BpAIATEIbHbIX JABHXKCHHUI TBEPAOTO Tea.
[Tapa cun. Cucrtema ypaBHEHMH Uil IBUKEHHUSI TBEPJIOTO Tela U €ro KMHETHYECKas SHEpPrus. 3aKOH
COXPAHEHHUs SHEPIrUU U €ro CBsA3b C PAaBHOMEPHOCTBIO TE€UYEHMsI BPEMEHHU. J[BM)KEHHE CUCTEM CO
MHOTHMHU cTeneHssMu cBoO0oabl. DyHkius Jlarpanxka u ypaBHenus Jlarpanxka. [I[puHIMI HAMMEHBITIETO
JEUCTBUA.

JAnHamuka 00JbIIHX CKOPOCTENH



[TpuHIMN OTHOCHUTENBHOCTH B (pusmke. PenmstuBucTckuil ummyssc. [IpeoOpazoBaHue 3HEpruu-
uMmnyibca. Macca U ee CBsI3b ¢ dHEprueil mokosi. Macca ClI0KHONH CUCTEMBI U €€ CBSI3b C DHEPrUeH
B3auMojeiicTBus yacteid. HeamautuBHOCcTh Macchl. JledekT macchl M sHepreTnka. Kunermueckas
DHEPrusi B PEIATUBUCTCKOM MEXaHUKE. YPaBHEHUE [JBWKCHHMS MaTCpUAIbHOM TOYKH B
PENATUBUCTCKOM MEXaHHKE. JIBHKECHHE MaTEpPUAJIbHOW TOYKU IIOJ JEHUCTBUEM IIOCTOSHHOW CHIIBI.
CkopocTh CBe€Ta Kak IMpeleibHas CKOpOCTh. YacTuipl ¢ HyJdeBoM Maccoll mnokos. [lpuHumn
SKBUBAJIEHTHOCTH U TEOPUSI IPOUCXOKIEHHS CUII BCEMUPHOT'O TSTOTEHHUS.

Koneb6anus u BOJIHBI

Konebanus kak YacTHBIM ciyuyall JOBW)KEHHUS, YCIOBHUS TOSBICHHUA KojieOaHWM. YpaBHEHHE
IBW)KEHUS NPYKUHHOIO MasTHUKAa UM €ro pemeHue. [‘apMoHudeckoe KojiebaHue U €ro
XapaKTepUCTHKH. YpaBHEHHE ABIKEHHS (PU3MYECKOTO MAsSTHUKA M €ro pPEelIeHHEe, MaTeMaTHYeCKUN
MasTHUK. DHEprus rapMOHHYECKHX KosieOaHMi. BhIHyKXIEeHHbIE KOJeOaHUs U SIBJICHHUE PE30HAHCA.
Pe3zonanc kak mposiBaeHue Oudypkanuu. AprokoieOanus. Ilpumepsl mposiBIEHUS PE30HAHCHBIX U
aBTOKOJIEOATENbHBIX SIBJICHUH B XKMBBIX OPraHHM3Max M TE€XHHUKe. Pe3oHaHCHas mepeaaya SHEPruu B
CUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJIHBI B yIpyrux cpenax, TMHEMHbIE, TOBEPXHOCTHBIE
U 00bEMHBIE BOJIHBI, MONEPEYHBIE W MPOJOJIbHBIE BOJHBI, (DPOHT BOJHBI, IIOCKHE U ChepudecKue
BOJIHBI. AHATMTUYECKas 3amuch Oeryiieil BonHbl. BomHoBoe ypaBHeHue. [lepenoc sneprum Oeryuieit
BosHOM. CrokeHue koJjiebaHuit W BoJH. KorepeHTHbIe MCTOYHMKH BOJH. MHTEpdepeHnus BOJH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. Y CIOBHS MOSIBICHHUS MaKCUMyMOB U MUHUMYMOB. CroxeHue
KpYroBeIX M cepuyeckux BoiH. IlocTtpoeHne ¢ponTta BonHbI o npuHuuny ['toiireHca, noseneHue
(bpoHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BoaH. [Ipunnun ®@epma. BeiBog
3aKOHA MPEJIOMIICHHS BOJIH HA TPAHULIE JBYX cpell Ha ocHOBe npuHuuna @epma. [puanun depma xak
YacTHBIA cilydail o0Ilero mpuHIMIA MUHMMakca. [losBiIeHHe OTpaKeHHBIX BOJH B HEOJHOPOIHBIX
cpezax, CI0XEeHHEe BCTPEUHBIX BOJH U 00pa3oBaHME CTOSYMX BOJH. IlepexomgHoe cocrosiHMe U Bpems
penakcauuy. CBs3b JJIMH CTOAYUX BOJH C PasMEpPaMU CpeAbl, AMUCKPETHOCTb JJIMH CTOSIYUX BOJIH.
KBanToBaHue. YnpaBicHue 3By4aHUEM MY3bIKAJIbHBIX HHCTPYMEHTOB.

JIeMEeHTBI CTATHCTHYECKON U MOJICKYJIAPHON (pu3nku

MUKpPOCKONIMYECKNE M MAKPOCKOIUYECKHE SBICHMS. laeanpHbli Ta3 Kak CTaTUCTHYECKas
cucTeMa MHOTUX 4YacTull. JlaBneHue, o0beM M TeMmIepaTypa rasza Kak 0O0O0OLICHHbIE XapaKTePUCTUKU
COCTOSIHUSI ra3a. PaBHOBECHBIE M HEpPABHOBECHBIE COCTOSHMs Taza. OOpaTUMble U HeoOpaTUMble
mpoueccel. lmarpamma gaBlieHHE-00beM. ODKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, 00OOIIEHHBIH
ra30BbIi 3aKOH (ypaBHEHHME COCTOSHUS MJI€AIbHOrO Tra3a). BeIBOJ ypaBHEHUS COCTOSHUS MIEATbHOIO
rasa Ha OCHOBE KMHETHYECKHUX MpeacraBicHUi. DU3NUECKUN CMBICI MOHATHS TEPMOAUHAMHYECKON
TeMmrieparypsl. PacrmpeneneHue sHepruM IO CTeneHsM cBoOonabl. Pacmpenenenus MakcBemna u
Bonbumana, 6apomerpudeckas ¢opmyna. HepaBHoBecHble npouecchl. Juddysus, nuddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBICHME M €ro poilb B JKU3HEACATEIbHOCTH pacTEHUIl.
Tennonepenaua. Buyrpennee Tpenue. BeipakeHue HEpaBHOBECHBIX IPOILIECCOB 4epe3 000O0IIeHHbIE
TepMmoauHamuueckue cuiibl. CooTHoleHne B3auMHoctu OHcarepa. PeanbHbie ra3bl, ypaBHeHue Ban-
nep-Baanbca, KpuTudeckas TOYKA, pEalbHbIE HM30TEPMBl, CXKIKEHHE Ta30B. QDuykTyanuuu H
camMoopraHu3anus npu (pa3oBoM nepexoae raz-kKuakocTb. JKUAKOCTH, MOBEPXHOCTHOE HATSKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIKOCTH IPU HCHAPEHUU, TEPMOPETYIsALUs PACTEHUH M JKUBOTHBIX.
CMauuBaroliyie 1 HecMauMBarolye XuakocTH. KanwsipHsle siBnenus, popmyna Jlamaca.

JJIeMeHThI TePMOJAMHAMHMKH

IlepBoe Hayano TEPMOAMHAMHMKH, W30IPOLECCH, ainabdaTUYEeCKUi MPOILECC, OXJIaXKJICHUE I'a30B
npu anuabaTHYecKOM PACIIMPEHUU U TOJNyYeHHe HU3KUX Temreparyp. YpaBHeHue Ilyaccona u ero
BbIBOA. Kimaccnueckas Teopust TEIUIOEMKOCTEN, MPUYMHBI OTKIIOHEHHS PEAIBHBIX TEINIOEMKOCTEH KaK
(GyHKLINU TeMIIepaTypsl OT Pe3yIbTaTOB KJIacCHYECKOW Teopuu. PaboTa naeanbHOTo raza B pa3iMyuHbIX
nporneccax. O0paruMele 1 HeoOpaTtuMmsble MKIBL. TernoBele MamuHbl ¥ LUK KapHo, BTopoe Hadano
TepMOAUHAMHUKU. KoOMIpecCHOHHbIE XONOAWIBHUKM W TEIUIOBBIE HACOCBHL. OJHTPOIUS  Kak
TEepMOJIMHAMUYECKUN ToTeHIHal. Popmyna sl SHTPONUM HJealbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONMHM KaKk TEepMOJUHAMUYECKOro TmoTeHIuana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMHM HUCATBHOTO raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIMH. JHTPONUS U CTEIICHb
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BEIpOkeHus: cucteMbl. @opmyna bonbimana. DHTponust U wHbopmanusa. Bospactanue sHTpomuu
py HEOOpaTHUMBIX TMpolleccaX Ha NpUMEpPE BBIPABHUBAHUS TEMIIEpaTyphbl JABYX HAXOAAIIUXCS B
KOHTAKTE HArpeThIX TeJ M MpPHU BBIPABHUBAHWM JABJICHHUI B JIByX 4acTsAX cocyna ¢ rasom. llepBoe u
BTOpOE Hauaja TEPMOJUHAMUKHU, U >KUBbIE OopraHu3Mbl. [loHsTHE O TepMoauHaAMUKe HeOOpaTHMBbIX
IIPOLIECCOB U OTKPBITBIX CUCTEM. OHTPONHUS B CHCTEME OpraHu3M - OKpyJXKarolas cpeaa.
[Tpon3BOACTBO SHTPONMU B HEPABHOBECHOM cpezie  Teopema [Ipuroxuna.

Pa3nes 2. DjieKTpH4YeCcTBO 1 MATHETU3M

JIeKTPpHYECKHE U MATHUTHBIE SIBJICHUS

IlonaTe O mMOJAX, IOJSA CKAISIPHBIE W BEKTOPHBIE. XapaKTEpUCTUKU BEKTOPHBIX IOJICH:
HaIpsSHKEHHOCTh, IMOTOK, LUUPKYJSIIUSA, CUJIOBBIE JIMHUM BEKTOpHOro mnojis. Cyneprno3unus MOJIEH,
3aps/bl, 3aKOH COXPAHEHUs 3apsAI0B.

B3anmopeiicTBre HEMOABMKHBIX M ABUKYIIMXCS 3apsa0oB, OU3NYECKUN CMBICT MATHUTHOTO TOJIA.
[Tone Toueunoro 3apsina (3akoH Kyrnona) u cuctemsl 3apsiioB. [lone aumons. DneKTpocTaTHYecKoe
MoJie MOJICKYJIbI U XUMHUYeckue peakuuwu. MHTerpanbHas ¢opma 3akoHa Kymona, Teopema ["aycca
(mepBoe ypaBHeHue MakcBena). BeiBox Gopmyn aisi HapsDKEHHOCTH AJIEKTPOCTATUYECKUX TOJIEH
3apsOHKEHHOT0 MPSIMOTO MPOBOJA, IJIOCKOCTH, KOHJeHcaTopa. Pabora mnepememieHus 3apsaa B
ANEKTPOCTATUYECKOM  IIOJIe, IMOHATHE MNoTeHuana. Bropoe ypaBHeHue MakcBemna i
ANEKTPOCTATUKH B HMHTETpalibHOM (opme. DnekTpuyeckass €eMKOCTh OIHOIO IPOBOJHHKA U JIBYX
MIPOBOJITHUKOB, KOHAECHCATOPHI, paboTa Mo 3apsjke KOHAEHCATOPOB. DHEPIus 3JEKTPOCTATHUYECKOTO
nonst. M3MeHeHMe  HanmpsHKEHHOCTH  JIEKTPUYECKOrO0 TOJiI IMPU  BBEACHUM  JTUAJIEKTPHUKA,
MOJIAPU3YEMOCTh AMDJIEKTPUKA, IUAIEKTPUYECKass MNPOHUIAEMOCTh. VI3MEHEHHE IUANEKTPUYECKOU
MIPOHUIIAEMOCTH MPU XUMHUYECKUX PEaKUUsAX U UCIOJIb30BaHUE 3TOro 3ddexTa. DIeKTpUUecKoe mose
B NpoBOAHUKAX. [IOHATHE O TOKE NMPOBOJMMOCTH, BEKTOp TOKAa M cuja TOKa, AuddepeHnnanbHas
dbopma 3akona Owma. IlepBoe mpaBmino Kupxroda. [IpuunmHa MOSBICHHS DJIEKTPUYECKOTO TOKa B
MPOBOJIHUKE, (PU3MUECKUI CMBICI MOHATHS CTOPOHHUX JIEKTPUUYECKUX CHil. BriBox 3akoHa Oma auis
Bceit nienu. Bropoe npasmino Kupxroda. MarauTHoe mojie mpsMoro Toka, 00bsICHEHHE €T0 TOsIBICHUS
Ha OCHOBAaHMM pEJISTUBUCTCKUX TMpeAcTaBieHuil. WHTerpaibHble ypaBHeHMss MakcBenmna st
ITIOCTOSIHHBIX MAarHUTHBIX Mosied. [Ipumepsl BbhIUMCICHUS HANPSHKEHHOCTEH MarHUTOCTaTUYECKHX
nosiell. 3akoH buo-Casapa-Jlannaca. Bzaumoneiictue noneit u 3apsaoB (Tokos). @opmyna JlopeHna
JUIS CWJIbI, JIEMCTBYIOIIEH HA 3apsll CO CTOPOHBI JIEKTPUUYECKOTO WU MarHUTHOro mnosei. [IpunHimn
JNEUCTBUSI MAacC-CIIEKTPOMETPOB M HMX TMPUMEHEHUS B XUMUU. HHIYKIUOHHBIE SIBICHUS,
TpanchopmaTopbl, (U3MYECKHE TPHUHIMIBI WX JACHCTBUA. OKcTparoku. IlomHas cucrema
UHTErpalbHbIX ypaBHEeHUN MakcBema. CMbICT  WIEHOB CHCTEMBl ypaBHEeHUH MakcBena,
ONMMCHIBAIOLIUX SIBJICHUS, CBSI3aHHBIE C W3MEHEHUSMH JIIEKTPHUYECKMX M MArHUTHBIX BEIMYHMH BO
BpeMeHU. B3auMOCBS3b 3JEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX I0JIEH, 3JIEKTPOMAarHUTHOE T10JIE U
nm3nydenue. [lons nBrkymmuxcs 3apsaoB. M3mydeHue 53JI€KTPOMarHUTHOTO MOJs HEPABHOMEPHO
IBIKyIMMcs 3apsgoMm. «I[lapagokcy» aroma.

Pazgen 3. OnTuka u aromHas pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHUEe H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BUJIE JEKTPOMArHUTHOW BOJHHBI.
IlonepeyHOCTh 3MEKTPOMAarHUTHBIX BOJH. CKOPOCTh paclpoOCTpaHEHMs 3JIEKTPOMATHUTHBIX BOJIH U
criocoOb!l ee u3mepenusd. lllkana snekTpoMarHuTHHIX BoJH. CrocOOBI TeHepali U UCIIOJIb30BaHNUE B
HayKe€ U TEXHUKE BOJIH PA3JIMYHBIX YaCTOT.

SBnenus, onucbIBaeMbIe BOJTHOBOM Teopuel cBeTa. MlHTepdepeHIus cBeTa, YCIOBUS MOSBICHHS
CTaTHYECKON WHTEpPEPEHIIMOHHON KapTUHBI, WHTEpEpeHIuss MpU pa3felieHuu (PpPOHTAa BOIHBI,
MIPOCBETJICHUE ONTHKHU, UHTephEpOMEeTphl U UX HcrHoib3oBaHue. Dypbe-cnexkrpomerpsl. [loHsaTHE 0
ronorpadun. Judpakuus, mudpakuus Ha menn. DOKyCHpOBKA AIEKTPOMATHUTHBIX BOJTH U CBS3b
pasmepa udpakIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOECHHOCTH OpraHU3alUH
PaIMONOKAIMOHHOM CIIy>KOBbl. YCJIOBHUS Tepexofa OT BOJHOBOW ONTHKH K T'€OMETPHYECKOW. 3OHBI
®penens, 30HHas m1actuaka dpenens kak Goxycupyromuid aneMeHT. {udpakironnas pemerka KaK
THMCTIEPTUPYIOIIAsl CUCTeMa. AHalM3 COCTaBa CBETa MO JJIMHAM BOJIH. PeHTreHoBckas nugpaxmus,
noHsATHE 00 00paTHBIX AU(PPAKIMOHHBIX 3a/ladyaX, PEHTTCHOCTPYKTYPHBIN aHAIU3 B €r0 0COOCHHOCTH
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NPUMEHUTEIPHO K OuosjorunyeckuMm obObekram. IlpoctpanctBennas crpykrypa JHK u PHK.
JlndpakOHHBIN TIpeIes pa3peiaie CltoCOOHOCTH ONTUISCKUX TPHOOPOB.

CBeT U BelIecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejieHne YHEPIUU Ha rpaHulle paszaena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEUCTBUA CBeTa U BemlecTBa. /lucnepcus, kiaccuueckoe o0bsCHEHUE
3aBUCUMOCTH KO3((UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MaJaloOIIEro cBeTa. SIBieHue
JBOMHOTO JTyuyenpeaoMIIeHus, MOJSIpU3aliis cBeTa KpuctauiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapoMETpHsl, HCIIONb30BaHUE SBJICHUS BpAIICHUS IIJIOCKOCTU TOJSPU3AIMHA B
MOJIeKyJIsipHO# Onosorun. Potorddekt u KkBaHTOBas mpupoaa cBeta. Kpyr sBieHui, 00BICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKONMYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MPUPOABI CBETa. 3aKOHBI TMOTJIOLIEHUS CBETa, IMOHATHE O HENUHEHHBbIX 3(dekTax. OCHOBHBIC
3JIEMEHTHI KOHCTPYKLHUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBUCUMOCTh OCBELICHHOCTH
OT BUJIa OCBETUTEIEH.

KBanToBas ¢usuka. ®uznka aroMa u 3JieMeHThI (PHU3MKH TBEPAOIO TeJia

OcobeHHOCTH TOBENEHHMsT MHKpouyacTHL. [IpuHIMNBI onmucaHus TOBENEHUS MHMKPOYACTHIL,
BOJIHOBas (DYHKIIMs, COOTHOIICHUE HeompeaeraeHHocTed, BonHa nae bpoitna. Iloctynater Bopa.
VYpasuenue Illlpenunrepa (BpeMeHHOE W CTaIlMOHAPHOE), (DU3UYCCKUM CMBICI BXOMSIIUX B HETO
wieHoB. Pemenune cranuoHapHoro ypaBHeHus Illpegunrepa misg dYacTunel B OJHOMEPHOM
MIOTEHLIMAJIBHOM SIIIMKE WM YaCTULbI HA OKPYKHOCTH. YCIIOBUS IOSBICHUS KBAaHTOBBIX SIBJICHUM.
Bnusiaue maccel M 0o0acTH JIOKanM3alMK 4yacTHUL. JIByMepHas NMOTEHLUalbHAs sMa, BBIPOKICHHE
KBAHTOBBIX COCTOSIHUI M CHATHE BBIpOXKJAeHUA. [loTeHIIManbHas iMa KOHEYHOH ITyOMHBI U BIUSTHUE €€
rIyOMHBl M IIUPUHBI HAa YPOBHM SHEPrUM 4YacTUIbl. BO3MOXHOCTh JIOKAIM3alMM YacTUIBl B
npoctpancTBe. TyHHenbHBINH 3(dexT. 3amonHeHne ypoBHeH u npuHuun llaynu, momHas s>Heprus
COBOKYITHOCTH JIEKTPOHOB B KBAaHTOBOM CHCTEME. YPOBHHU DHEPIMHM B aTOME BOAOPOJA, MEPEXOIbl
MEXNY ypoBHsAMHU. VHIMBHIYadbHOCTh CIIEKTPOB aTOMOB M SMHUCCHOHHBIM CHEKTPaJbHBIM aHAIIN3.
Meramnyeckas MOJENIb MOJEKYJIbl M OOBACHEHHE KOpPpENsALUHM LBETHOCTH BellecTBa M 3¢ dekra
COIPSKEHMSI XUMUYECKHUX CBsI3el B MoJiekysnax. HopmanbHas ¥ MHBEpPCHAs 3aCEIEHHOCTh KBAaHTOBBIX
coctosiauii. I[lormomienre, CiOHTaHHOE W BBIHYXIACHHOE H3nydeHus. Koadduuuentsr DUHIITEIHA.
®opmyina [lnanka. ¥YcuneHnue cBeta Ipu IPOX0XKICHUM Yepe3 HHBEPCHO 3acelieHHYI0 cpeny. llonsatue
0 Ja3epax.

duznyeckas IpUPOIa XUMUUYECKONH CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH IOSABJIECHUS IMPOCTPAHCTBEHHBIX (opMm Monekyn. I[IpuHimn
MaKCHUMaJIbHOTO TepeKpbIBaHMs. BHyTpeHHee BpallleHne B MOJIEKYJIAaX U €ro pojib B OMOXMMHUYECKUX
peakuusx. J[BrkeHue 4acTul B MHOTOATOMHBIX MOJIEKYJIAX M BHJbI MOJIEKYJISIPHOM CHEKTPOCKOIUU.
CumMmeTpust MOJIEKYIT U TIOSIBJICHUE TTPaBHII 0TOOPA.

@DOTOXMMHUYECKHE pPEAKIMM U OCOOEHHOCTH IOTCHLIMAIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JJIEKTPOHHBIX COCTOSIHMI B MoJjekyiax. Pacmaa monekyn npu ¢GoToBO30YKACHUSX.
Odusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT sHepruu npu (orocuHTeze. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUI KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIlOJIHEHHBIE 30HBI. YpoBeHb depmu.
ITpoBOIHMKY, TOJIYIPOBOAHUKH U TUNIEKTPUKH. OCOOEHHOCTh IPOBOJUMOCTH B IOJIYIIPOBOIHUKAX.

Anepuas puszuka

CucremaTnka 31€MEHTAapHBIX YaCTUL. 3aKOHBI B3aMMOIIPEBPALICHUM YacTHUL, SACPHBIC PEaKLUH,
nedext maccel. CTpoeHue siep, sIepHbIE CHIIbI, YCTOHYMBbBIE M HEYCTOWYHMBBIC Apa, €CTECTBEHHAS U

HCKYCCTBEHHAas PaguOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacrnazna. [TpuHIHAIIBI
palMOaKTUBALIMOHHOIO aHanu3a. «MedeHble» atomsl B Ouosnoruu. IlyTm mcrnonb3oBaHuUs sIEPHOM
JHEPTHUH.

du3nyecKass KAPTUHA MUPa

[Tonatue o0 »HBomonu B (U3MKE, OUOJOTMM M JAPYrHMX Haykax. IIpOoTHBOMOIOXHOCTD
HAIMpaBJICHHOCTEH ITHUX IBOIIONMOHHBIX IporieccoB. ITyTu mpeoroaeHns mpoTHBOpeynsI.

Bpems B kinaccuyeckom mupe. Pons neproandeckux 1 HeMepruoOAMYECKUX MPUPOIHBIX MPOLIECCOB
B (opmupoBaHuM TOHATHS BpeMeHH. HBapHaHTHOCTH mpocTEHmIMX (U3NYECKUX 3aKOHOB
OTHOCHTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE MPOLIECCHI B CIOKHBIX CUCTEMaX M MOSBICHUE
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cTpenbl BpeMeHU. Pornb ciaydaiiHbIX (akTopoB B (OPMHUPOBAaHMM CTpenbl BpeMeHu. Diaykryanuw,
NOSIBICHHME CAMOOPraHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuii a3 ¢pexr. Ponb Oudypkanuii. [loBeneHue SHTpPONMMHM B OTKPBITBIX CHCTEMAaXx.
[IpuHIKIT TOTIOTHUTEIFHOCTH M €r0 BCEOOIIHOCTh. Vcronbp30BaHne MOJIeNnei sBJICHUNH U 0OBbEKTOB B
npoliecce NO3HAHUS KaK CJIeICTBUE MPUHIIMIIA JOTOIHUTENbHOCTH. OOpaTHbIe 3a1auu, CyObEeKTUBHBIN
¢bakTop mnpu ux pemeHud. OrpaHMYEHHOCTb NPHHLMIA JO0Ka3aTeIbHOCTH B Hayke. IIpuHuun
COOTBETCTBHs, HalOloJaeMble M HeHaOiogaemMble BelMMYMHBI B ¢usuke. TpeboBaHus K
bopmupoBaHHI0 (QU3MYECKUX Teopuid. PacmmpeHHOe NOHMMaHME MPHHLMIA JETEPMHUHU3MA.
CrnyuailHO€ M 3aKOHOMEPHOE B IPUPOJIE U MPEAeSbl IPUMEHUMOCTH HaydyHOro nporHosa. Hay4nsiit
MIPOTHO3 B Hayke 00 oOmiecTBe. ®usnka u kudepHeTrka. Creasnme CUCTEMBI U YITPaBJICHHE.

4.2. Coaepxanue JeKIH

Ounas ¢popma o0yueHust

] 5 <

= S £

No 58] 2¢

Kpartkoe conepsxanue nekium Z3| ES

n/m EF| &

o i)

2 | &E

1. | DOBomronus W COBpEeMEHHBIE MoOJEHH (PU3NYECKONW KapTUHBI Mupa. Poib | 2 +
POCCHUICKHX YY€HBIX B pa3Butuu gusuku. CoBpeMeHHas (QU3MKa KaK KyIbTypa
HaONIO/IEHNH, MOJENUPOBAaHUSA, HKCIEPUMEHTAIBHOIO HCCIEIOBAaHUS U
KOJIMYECTBEHHOTO TPOTHO3UPOBAHMS SBJICHWN TNpuUpoasl. Ponb ¢usuku B
pa3BUTUM TEXHUKM U arpoNpOMBINIIEHHOrO Mpou3BoAcTBa. Kunemaruka
MaTepuaabHOM TOYKUM. KoopauHaTHBIH METOJ  ONUCAHUS  JIBUKEHUIL.
Kunemartnyeckoe ypaBHEHUE [JBUXKEHHS U  ONpEIENIeMble M0 HEMY

KHHEMAaTUYECKUE XaPAKTEPUCTUKH.

2. | BekTopHBIi crioco0 omucaHus ABMKEHUH. BeKTOpbl mepemenienusi, CKopocTy, | 2 +
YCKOpEHUs. YTJIOBBIE XapaKTEPUCTUKH JBHKEHUS 1O OKPYKHOCTU. DIIEMEHTHI
PENATUBUCTCKON MEXaHHUKH. [TocTynatsl CIIeHHaIbHOMN TEOpUHU

otHocuTenbHOCTU.  IIpeoOpasoBanust  Jlopenna. CrnoxkeHue CKOpPOCTEH.
OTHOCHTETBHOCTH JUTMHBI OTPE3KOB M JUTUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | JluHamuka MarepuagbHONM TOYKM M TIOCTYNATEIBHOTO IABWXKEHHUS TBEPIOTO 2 +
tena. [lpunmun orHocutenbHOCTH. 3akoHbl HbioToHa. Buael cui. JluHamuka
BpAIlIATeJIbHOTO JBUKEHHUS. MOMEHT cwibl. MOMEHT HWHepUHMH. 3aKOHBI
COXpaHEHHsS HUMIIyJIbca M MOMEHTa uMIyinbca. MHepuunanbHbie U
HEMHEPIUaIbHble CUCTeMbl OTcu€Ta. CWiibl MHEPUMM TMPU PA3IUYHBIX BHIAX
JIBHOKCHHUS.

4, | PaGota, MOmHOCT, W JHeprus. MexaHudeckas paboTa W MOIIHOCTh IpH | 2 +
MNOCTYNNaTCJIbHOM MW BpallaTCIbHOM OBHXXCHUAX. Kuneruueckas SHECpPrud "
TeopeMa 0 KHHETUYECKOM SHEPruu.

KOHCGpBaTI/IBHBIe CUJIbI U MOTCHIHUAJIbHAA SHCPIUs. HpI/IMepBI IIOTCHIUAJIbHBIX
noJjiei. 3aKOH COXPaHEHHMs YHEPTHHU B MEXAHUKE.

5. | Mexanunueckue konebanus. KuHemaTtmka TrapMOHHYECKMX  KosieOaHui. | 2 +
Crnoxxenue koneOaHnid. AKyCTUYECKHE PE30HATOPHI.

JluHamMuKka rapMOHUYEeCKHX Konebanuid. JluddepeHunanbHoe ypaBHEHHE
KoJieOaHWi. 3aTyxalolmyMe | BBIHYXKJICHHBIC KojeOaHus. MexaHW4eCcKui
pe3oHaHc. MasgTHUKH.

6. | Mexanuueckue BoJIHBL. BonHoBoe ypaBHenue. Bunbl BonH. UHTepdepenuus, | 2 +
mudpaknus u aqucnepcus BoiaH. BoiHbl u nHGOpManus.
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIAPHO-KUHETUYECKON Teopuu. MneanbHblil ras.
OcHoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSHHUS MA€aIBHOIO Tasa.
PeanbHble ra3pl. CKMKEHUE Ta30B.

ArperatHble cocTOsiHUA U (a3oBble mepexonpl. OCOOCHHOCTH IKUAKOTO
cocrostaus. CtpoeHune KpucTauioB. JledeKThl KpHCTAIMYECKOTO CTPOCHHUSL.
[IpounocTs W miIacTU4YHOCTh.  SIBueHus  mepeHoca.  duddysus,
TEIUIONPOBOAHOCTE W BHYTpPEHHee TpeHue. MOoJeKynsIpHO-KHHETHIeCKas
TEOPHUs SIBJICHUN IIEPEHOCA.

OCHOBBI TEpMOAMHAMHUKH. BHYTpeHHSIA »HHEprusi MW TIEpBOE  HAYAIO
TepMoauHaMHUKU. PaboTa M TErIOoEMKOCTh ra3za MpU Pa3IUYHBIX MPOIeccax.
Bropoii 3akoH TepmMoaMHAMUKHU. TemnjaoBble JBUTATENM M XOJIOJUJIbHbBIC
MamuHbl. KIIJ[ TemyioBbIX nBUrateneil M CTAaTUCTUYECKHH CMBICT BTOPOTO
3akoHa TepmoauHaMuku. [lonstue sHTponuu. I[loHsTHE O TepMOAMHAMHKE
HEoOpaTHMBIX MPOIIECCOB M OTKPBITHIX CUCTEM.

10.

DIIeKTpUYeCcKui 3apsia. BzaumonaeiictBue 3apsaoB. DIEKTPOCTATUYECKOE TOJIE.
Bekrop HanpsbkéHHOcTH. Pacd€r osnexrtpocratmdeckux mnoied. llorenuman
ANEKTpOCTaTUYECKOro mosig. Pabora 1o mepeMemeHuro  3apsjioB B
aNeKTpocTaTuueckoM  mose. IloreHuman w©  rpagueHT  [OTEHLHUAaia.
OKBHIOTEHUHAIBHBIE TOBEPXHOCTH.

11.

BemectBo B anekrpudeckom 1mosie. IlonspHble M HENOJISAPHBIE MOJIEKYIIBI.
[Monspuzanust  gusnekTpukoB. Bektop  cMemenusi. [IpoBomnuku B
AJEKTPOCTATUUECKOM M0JI€. DIEKTPOEMKOCTh MPOBOAHUKOB. KoHIeHCaTOpBI.

12.

[TocTosaHHBIN HneKkTpUuUecKUid TOK. 3akoH Owma. DJIEeKTpOABMXKYIIAsS CHIIA.
[TpaBuna Kupxroda u pacuérsl snexkrpuueckux neneit. Kimaccuueckast reopust
3JIEKTpONpoBoHOCTH. BriBoa 3akona Oma. Ilpupona cBepXIpOBOIUMOCTH.
Hocutenn Toka B  pa3iMyHBIX MPOBOAHUKAX. OJIEMEHTHl  TEOpUHU
anekTponpoBoaHocTH. [lomynpoBoguuku. IlomynpoBogHUKOBBIE TPHOOPHI.
DOneMeHThl (U3NYECKON SICKTPOHUKU. KOHTAKTHBIC SBICHHS B METaulaX H
MOJYNPOBOIHUKAX. Yenexu COBPEMEHHO MOJTYTPOBOTHUKOBOM
KOMITBIOTEPHOM TeXHHUKH. BOTOKYM 1 OnonH(pOpMaTHKa.

13.

MaruuTtHOe TIoNe. B3aummonmeicTBHE  AIEKTPUUYECKUX  TOKOB. Pacuérsl
MarHuTHbIX noned. 3akoH buo-Casapa-Jlamnaca. MariuutHble CBOMCTBa
BemectBa. Jlma-, mapa- u  deppomarHeTuku. JlomeHbl.  DeppuTHI.
DNEKTPOMarHUTHHIE CEMapaTopbl B arpouHxeHepuu. JlelicTBUE MarHUTHOIO
IOJIsI Ha DJIEKTPUYECKUHA TOK M JBIKYIIMECS 3apsykeHHble yacTuulbl. Cuia
Awmnepa u cuna Jlopenna. Dddext Xomra. DIeKTpoJBUTaTEINH.

14.

DnekTpomMarauTHas uHaykuus. 3akoH dapanes u npaswio Jlenma. Mexanusm
Bo3HuKHOBeHMsT OJIC wunaykuuu. ['eneparopsl rapmonudeckoit JJC wu
TpanchopmaTopbl. MHAYKTUBHOCTh TPOBOJHUKOB. DHEPTHs MATHUTHOTO TOJIA.

15.

[Tepemennbii anexkTpuyeckuil Tok. Llenn mepemenHoro toka. 3akoH Oma s
Lene mnepeMeHHOro Toka. [losHOe CONpoTUBIEHUE MEPEMEHHOMY TOKY.
BektopHas nuarpamma. Pe3oHaHc B 1EMIX NEpEeMEHHOT0 TOKa.

16.

OnexkrpomarautHoe nose. O606menne 3akona dapaaes. 3aKOH MOJIHOTO TOKA.
Tok cMeleHus. DIEeKTPOMAarHUTHBIE BOJHBI. Y paBHeHUs MakcBemia. Cuctema
ypaBHeHM MaxkcBemia B auddepeHIualbHO W MHTErpalbHOM  (popmax.
Bektop Ywmosa-Ilolintunra. JlaBiaeHue cBera. ['apMOHMYECKH OCIUIUISATOP.
CB0OO/IHBIC 3JEKTPOMAarHUTHBIE KOJeOaHMs. 3aTyXalollMe W BBIHYXJICHHBIC
KoseOanus. Pesonanc.

17.

I'enepanus, mnepenaua W NPUEM  ANIEKTPOMArHUTHBIX BOJH. OTKpPBITHIN
KonebarenbHbll  KOHTyp. IlpuHimunm — paboTel  paguonepenardyuka U
paguonpuéMHUKa. Moaynsauus U AETEKTUPOBAHUE JJIEKTPOMATHUTHBIX BOJIH.
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Pagnonokanusa u teneBuneHue. Illkana 3eKTpOMarHUTHBIX BOJIH. PasznuuHble
AUarta3oOHbl 4aCTOT BHGKTpOMaI‘HI/ITHBIX BOJIH, UX xapaKTepHHe OCO6€HHOCTI/I 148
TEeXHUYECKHE CpeACTBA WX  TodydeHus. lcmonb3oBaHue  BUIUMBIX
yIbTpaUONETOBBIX M JAPYIrHMX  HM3JIy4Y€HHH B  pPAacCTEHUEBOJCTBE U
’KHBOTHOBOJICTBE.

18.

OneMEeHTbl TIeOMETPUYECKONH ONTUKU. (OCHOBBI TE€OMETPUYECKOM ONTHUKH.
®opmynbel Openens. [lpunnun oOpaTUMOCTH CBETOBBIX Jsydeit. [IpubGopsl
T€OMETPUYECKON ONTUKH. POTOMETpHSI.

19.

OnemeHThl BoJHOBOHM ontuku. [Ipunnun ['roiirenca. aTepdepeHius caera.
KorepeHTHOCTh M ONTUYECKUH X0/ Jydel. Y CIOBHUsS MaKCMMyMa U MUHHUMyMa.
HNutepdepomerprl. Dnementsl rosorpaduu. dudpakuus csera. [IpuHmmmn
Ioifrenca-®penens. Judppakunonnas pemérka. Crnekrporpadus. Judpakums
PEHTT€HOBCKHX JIy4Eeil.

20.

B3aumopeincrteue wusnydeHus ¢ BemectBoM. [lomspusauuss cBera 1mpu
OTpaXEHUM W TmpenomieHuu. JIBoliHoe JydenpenomiieHue. ONTHYECKH
akTuBHble BemiecTBa. Caxapumerpbl. MckyccTBEeHHass aHM30Tponus M €€
ucnoinb3oBanue. HopmanbHas v anomanpHas gucnepcus. TerioBoe u3iaydeHue.
AbcomotHo uépHoe Teno. 3akoHbl Kupxroda, Credana-bonpiivana u Buna.
®opmyna Ilmanka. Onrtuueckas mmpomerpus. Dotodrddexr. BremHwid,
BHYTpEHHUH M  BEHTWIbHBIH  (oToddpdexT. VYpaBHeHHe DHHIITEHHA.
[Ipumenenne  ¢dortosnmementoB. Oddexr Komnrona. JlroMHHECHIEHTHOE
U3JIy4YEHHUE. buomomuHneceHnus. doTobHnonoruyecKue IIPOLECCHI.
dorocuntes. TepMoanHamMuka U MexaHu3M GhOoTocHHTE3a. buosHepreTuka.

21.

OneMeHTbl KBAHTOBOM MexaHUKU. KoprycKynspHO-BOJIHOBOM — Iyallu3M.
HNudpakaus 37ekTpoHOB. COOTHOIICHHS] HEONPEACIEHHOCTEH. Y paBHEHHE
[penunrepa. ATom Bomopoda. DHEpreTuueckue ypoBHU aroma. llorennuman
BO30Y>KICHHS M HOHU3ALIUU.

22.

[Toctynatsl bopa. M3nydenune u mornomeHue sHeprud. BomoponomnonoOHbie
noHbl. CTpPyKTypa CIIOKHBIX aTOMOB. OJHEPre€TMYECKHE YPOBHHU B CIIOJKHBIX
atoMax. Ilpunuun IlTaynu. OnTuueckue CEKTpbl U CHEKTPbl PEHTIE€HOBCKOIO
m3nydenus. Ilepuonuueckas cucrema snemeHToB [[.M.MenaeneeBa. dusnka
MOJIEKYJl. DHepreTuyeckue ypoBHH Moiiekyl. OOMeHHOoe B3auMoJeiicTBHE.
MonexynspHbele cnekTpbl. IlpuHiunm pa®oThl KBAaHTOBBIX TI'€HEPAaTOPOB.
ONEeKTPOHHBIM NapaMarHUTHBIA pe3oHaHc. [loaumepsl U KUAKUE KPHUCTAJLIBI.
OcHOBHBIE BUIBI KOJJIEKTUBA3ALMHA MOJIEKYII.

23.

SIBneHne paauMOAaKTUBHOCTU. Buasl paguoakTUBHOrO pacnajga. 3aKkoH
panuoakTuBHOro pacnaga. CraOuiabHBIE U PaJUOAKTUBHBIE  HM30TOIIBIL.
[IpyHOUNBl pagvOaKTUBALMOHHOIO aHanu3a. SlnepHsle peakuuu. MexaHusm
saepHbIX peakiui. llenmHas peakuus neneHus saep «MedeHble» aTOMblI B
6uosioruu. [1yTu UCTIONb30BaHUS SIIEPHOM SHEPTHH.

24.

DOnemeHTapHble  yacTHmbl.  Knaccudukaiuss — DJIEMEHTapHBIX  YaCTHII.
BsaumornpeBpaiaeMocTh JIeMEeHTapHbIX YacThll. MeTobl YCKOPEHHS YacTHII.
AHTHYacTuibl U aHTHBemecTBO. CoBpeMeHHass (pU3uMKa M arpOMH)KEHEpHS.
BemectBo u mone. OOBEKTHI W MPOIECCHL. IBOJIOMUOHHBIC MPOIECCHI
npeoOpa3oBaHUs MaTepuHu. BemecTBeHHbIe, OHEPreTHYECKUE,
AJICKTPOMArHUTHBIE W HWHGOPMAIIMOHHBIE MpeoOpa3oBaHusi OHOOOBEKTOB.
PasButne  arpodusuku, OHMOMEXaHWKH, OWOPU3NKH, OHOIHEPTETHKH,
OMOMH(POPMATUKHU, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

Hrtoro

48

10%
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3aounas popma oOyueHunst

n/n

Coneprxkanue JeKIUU

JacoB

[IpakTuueckas

IIOArOTOBKa

OBOJIIONMST UM COBPEMEHHBIE MOJENH (U3HUECKOM KapTHHBI MHpa. Poib
poccHiickMX y4yeHbIX B pa3BuTHM (usuku. CoBpeMeHHas (u3mka Kax
KyJnbTypa HaOJI0/IEHUH, MOJIETTUPOBaHUS, AKCIIEPUMEHTAILHOTO
MCCIEAOBAHUS W KOJIMYECTBEHHOI'O TPOTHO3UPOBAHUS SIBICHUU MPUPOJIBI.
Ponb ¢u3uku B pa3BUTUM TEXHUKH M arpolpPOMBIILIEHHOTO MPOU3BOJACTBA.
Kunematuka wmartepuanbHoii Touku. KoopaWHATHBIH MeETOA  OMHUCAHUS
neukeHnil. Kunematuueckoe ypaBHEHHE [BHKEHUS U ONpeIeNseMble IO
HEMy KHHEMAaTUYeCKHUE XapaKTEePUCTUKH. BeKTOpHBIH cmocol omucaHus
NBI)KEHUW. BeKTOopbl TmepeMelieHusi, CKOPOCTH, YCKOPEHHUs. YTJOBBIE
XapaKTEPUCTUKUA JBMXKEHHUS IO OKPYKHOCTU. OJIEMEHTBI PEISTUBHUCTCKOMN
MexaHukd.  [loctymatel  crmeuuanbHOW ~ TEOPHUM  OTHOCUTEIIBHOCTH.
[TpeobpaszoBanus Jlopenna. Cnoxenne ckopocteil. OTHOCUTENBHOCTD JJTUHBI
OTPE3KOB U JJIUTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

no| Komnuectso

+

JluHaMyKa MaTepUaJIbHOW TOYKHM M IOCTYIATEIBHOIO ABUKEHUS TBEPAOTO
Tena. 3akoHsl HeroToHa. Buawl cui. JluHamMuka BpamaTeabHOTO JABUKECHHUS.
MowmeHT cuiibl. MOMEHT MHEpLHH. 3aKOHBI COXPAHEHUS UMITYJIbCA 1 MOMEHTA
uMITynbca. MHepuuanbHple W HEWHEpIMadbHbIE CHCTeMbl OTcuéra. Pabora,
MOIIHOCTh W 3Heprus. Mexanudeckue kojebanus. Mexanudeckas pabora u
MOIIHOCTh  MPU  MOCTYNATeIbHOM W  BpallaTeJIbHOM  JBH)KCHUSX.
Kunernueckass osHeprus ©  TeopemMa O  KUHETHYECKOM  DHEpPrum.
KoncepBatuBHble  cuJIbl M TNOTEHUUAJbHass  SHeprusg.  IIpumepsl
MOTEHIUATBHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.

OCHOBHBIE TIOJIOKEHHST MOJIEKYJIIPHO-KMHETUYECKOM Teopuu. MneanbHbli ras.
Peanpabie ra3zel. OCOOCHHOCTH KHUJAKOTO COCTOSHUSA. SIBICHHS TepeHoca.
Huddys3us, TEmIONpPOBOAHOCTH W BHyTpeHHee  TpeHue. OCHOBBI
TepMOJANHAMUKHN. BHYTpeHHsIs1 3HEprus U IMEepBOE HAYaIO0 TEPMOJUHAMHUKH.
Pabota u TemmoémMKOCTh raza MpHW pa3IUYHBIX Ipoleccax. BTopoit 3akoH
TepMOJAMHAMUKH. TernsoBble ABUTATENIM W XOJoauibHble Mamuubl. KII/]
TEIUIOBBIX ~ JIBUTATENel W CTAaTUCTUYECKUI CMBICI BTOPOrO  3aKOHa
tepmoarHamMuku. [lonsitue osurponuu. IloHaTne o0 TepMOIUHAMUKE
HEOoOpaTHUMBIX MPOLECCOB U OTKPBHITHIX CHUCTEM. OJEMEHTHl CTaTH4YEeCKOU
busuky.

DNEeKTpUUECKUN 3aps. DIEKTPOCTaTUYECKOE Tose. BekTop HanpsyKEHHOCTH.
Pacuér anexrpocratnueckux nosnei. [loTeHnman 3J1eKTpoCcTaTUYeCKOro MoJisl.
PaboTa 1o nepemMereHuio 3apsa0B B AIEKTPOCTaTUIECKOM Tojie. BemecTso B
anektpuueckom mnone. [lonspuzanuss OuANEKTpUKOB. BekTop cmerieHus.
IIpoBOAHMKHM B 3JEKTPOCTATHUECKOM IOJIE. DIEKTPOEMKOCTh IPOBOJHHUKOB.
Konpencaropel.  IloctostHHBIN — 3nekTpuueckuii  Tok.  3akoH  Owma.
Onexrpoasuxkymias cuna. IlpaBuna Kupxroda u pacu€Tel 3MEeKTPUYIECKUX
neneil. 3akoH Owa. Ilpupoma cBepxmpoBogumMoctu. Hocutenun Toka B
Pa3IMYHbIX IPOBOAHMUKAX. DIEMEHTHI TEOPUH IEKTPOIPOBOAHOCTH.
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5. | MarautHoe mone. 3akoH buo-CaBapa-Jlammaca. MarHuTHbIE CBOWCTBA 2 +
BeniectBa. Cuna Ammepa u  cuna  JlopeHuma.  DJEKTpOABUIATENH.
DJieKTpoMarHuTHas MHAyKus. 3akoH Papanes u npaswio Jlenna. Mexanusm
BO3HUKHOBeHU JJIC mHAaykuuu. DHeprus MarHUTHOro nojs. llepemeHHbIi
ANEKTPUIECKUN TOK. DiieKTpoMarHuTHoe nosie. O6o06menue 3akona dapazes.
3akOH TMONHOrO TOKa. TOK CcMemeHusl. DIEKTPOMAarHUTHHIE BOJHBL
VYpaBuenuss Maxkcemmia. CBOOOJHBIE — DJIGKTPOMArHWUTHBIE — KOJEOaHMS.
3aryxaromue 1 BeIHYX/IeHHbIe Kosiebanus. 11Ikana 371eKTpOMarHUTHBIX BOJIH.
6. | Ontuka. Ilpuanun [roiirenca. Uurtepdepennus cera. Qudpakmus cBera. 2 +
ITonspusanusa ceera. B3anMonencreue M3iaydeHHs C BEIIECTBOM. TerioBoe
m3nydeHue. KBanroBas ¢usuka. Dorordpdexr. dusznka aTroma, 3JIEMEHTHI
¢u3uku TBepAoro rena. AnepHas gusnka. Puznueckas KapTuHa MUPA.
HTtoro 12 10%
4.3. ConeprxxaHue 1a00paTOPHBIX 3aHATHIA
Ounas ¢popma o0yueHust
s | g¢
Ne . sg| 88
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN =S| E5
n/n EF | £k
& | £¢
=
1 | M3yyeHune MeXaHMYECKOIO ABMKEHMsI Ha MalIMHEe ATBy1a 2 +
2 | OnpeneneHrne MOMEHTA HHepIMK MasTHHKA O0epOeka 4 +
3 | Onpenenenrie MOMEHTa MHEPLIMU METOIOM KPYTHWIIbHBIX KOJICOAHUH 2 +
4 N3ydenue koneOaHUl MaTEMAaTUYECKOTO0 MAasgTHUKA U OTPEJIeNIEHNEe YCKOPEHUS 5 +
CBOOOJIHOTO Ma/ICHUS
5 | U3yuenue rapMOHMYECKHX KOJICOAHUH C MOMOIIBIO MPYKUHHOT'O MasiTHUKA 2 +
6 | M3yuenue 3aryxaronmx KojeO0aHUui TP BHYTPEHHEM TPEHUHU 2 +
7 | OnpeneneHue BA3KOCTH XKHUAKOCTU 0 MeToty CTokca 2 +
8 | UccnenoBaHue 2JIEKTPOCTATHYECKOTO TTOJIST 2 +
9 | M3mepenne EMKOCTH KOHJIEHCATOpA 2 +
10 | M3mepenune cOnpOTUBIICHUS MPOBOIHUKOB METOJIOM MOCTa Y UTCTOHA 4 +
11 | M3y4eHwne nenu mocTOSSHHOTO TOKa 4 +
12 | Vi3mepeHne rOpU30HTAILHON COCTABIISIONICH MAarHUTHOTO OIS 3eMJITH 2 +
13 | M3ydeHwne nenu NepeMEeHHOro TOKa M ONPeIeSIeHHe WHIYKTUBHOCTH KaTYIIKH 2 +
14 Wzydenue nudpakuuu cBeTa U OnpeeseHIe JJIMHBI CBETOBOW BOJHBI IPU 5 +
MOMOIIH TU(PAKIIMOHHON pelIETKU
15 | IlosnyueHue U aHaIU3 MOJIIPU30BAHHOIO CBETA 2 +
16 W3ydeHue BpallleHus MII0CKOCTH MOJISPU3AIMH CBETA ONTUYECKU aKTUBHBIMU 4 +
BEIIECTBAMH
17 | V3y4eHne ONTUYECKUX MUPOMETPOB 2 +
18 | M3ydenwne 3akoHOB BHemHero Gotorddexra 2 +
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19 | Ananu3 cieKkTpa U3JIydeHHs Ta30pa3psAHON JaMIIbI 2 +
20 | Ananmu3 creKkTpa M3Jy4eHHsl JaMIIbl HaKaJIHBaHUs 2 +
HTroro 48 20%
3aounas popma o0OyueHust
=
2 g g
= QO m
Ne y 38| 2¢
HaumeHnoBanue 1a00paTOpHBIX 3aHATUN £33 | ES
/11 Er5 | &
& | E¢
=
1. | V3yueHue MeXaHWYECKOro JBHKEHUS Ha MalIuHe ATByAa 2 +
2. | Ompenenenue BSI3KOCTH KUAKOCTH 10 Merony Ctokca 2 +
3 Onpenenenrie TOPU30HTATBHON COCTABIISIONIECH HAMPSKEHHOCTH MAarHUTHOTO 2 +
| mostst 3emun
4. | UccnenoBanue 3JEKTPOCTATUIECKOTO MOJIS 2 +
5 W3ydeHnue audpakiuy cBeTa U onpeaeaeHue IMHbI CBETOBOM BOJIHBI TPU 9 +
" | momon 1udpakIiMOHHON permEéTKu
HTroro 10 20%
4.4. Conep:xanue NPaAaKTHYECKUX 3aHATUI
Ounas ¢popma o0yueHust
) 3
2| 5E
Ne . 88| 2¢
HanMmeHoBaHMe MPaKTUYECKUX 3aHATUN F2 | Eo
mn LR
S g2
=
1 Kunemaruka 2 +
2 Junamuka 4 +
3 3aKOHBI COXPAHCHHS 4 +
4 Mexaanueckue KoueOaHusl U BOJHBI 4 +
B DJeMeHThl MOJIEKYJISIPHOM U CTaTUCTUYECKON (PU3UKHU 2 +
6 DJIEMEHTHI TEPMOINHAMUKHU 4 +
7 DneKTpocTaTHKa 4 +
8 [TOCTOSIHHBIN TOK, SJIEKTPUICCKHE 1IETTH U MaTCPUAITBI. 4 +
9 [TocTosiHHOE MarHUTHOE TOJIE 4 +
10 DNEeKTPOMarHUTHBIE KOJICOAHUS ¥ BOJTHBI. 4 +
11 ['eomeTprueckasi ¥ BOJHOBAs ONTHUKA 4 +
12 KBanToBas ontuka 4 +
13 DIeMEHTHI KBAHTOBOW MEXaHWKH M aTOMHOU (hH3UKH 2 +
14 ATOMHOE SIIpO U AJIEMEHTAPHbIE YaCTULIbI 2 +
HTtoro 48 20%

3aounas popma oOyueHunst
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2 g g
= QO m
Ne . 88| 8¢
HaunmenoBanue npakTHYECKUX 3aHATUNA 3| E5
/1 E5 | €&
o S o
7 & B
1 KunemaTtuka u niHaMUKa MaT€pUAIbHON TOYKHU U TBEPJIOTO TeJla. 3aKOHBI 2 +
' coxpaHeHus. MexaHn4yecKkue KoueOaHusi ¥ BOJTHBIL.
2 DnekTpocTaTuka. [ToCTOSHHBIN TOK, JIEKTPUYECKHUE IIEMTU U MaTePHUaIbI. 2 +
' [TocTosiHHOE MarHUTHOE TOJIE. DIIEKTPOMATHUTHBIC KOJICOAHUS! M BOJHBIL.
Hroro 4 20%

4.5. Buabl 1 coiep:KaHue CaMOCTOATEILHON padoThl 00yYarommXxcst

4.5.1. Bunsl caMOCTOSATENBHOM paboThI 00yYaIOINXCs

KonnuecTBo yacon
Bunel camocTrosATesHOM padOThHI 00YUarOIINXCS
P i Ounas dhopma 3aouHas popma
oOy4eHus oOy4eHus
[ToaroToBKA K MPAKTUYECKUM 3aHSATUSIM 44 32
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHSAM U K 3aIUTE 48 44
71a00paTOpHBIX paboT
CamocTosiTeTbHOE N3YYCHHUE OTICTBHBIX TEM U BOIIPOCOB 25 186
[ToaroroBka kK MpoMeKyTOYHON aTTeCTaLlUN 9 18
Hroro 126 280
4.5.2. ConepxaHue cCaMOCTOSTEILHON pabOThl 00yJaroIUXCs
KonuuaectBo
No 4acoB
/i HaumeHnoBanue TeM 1 BOIPOCOB Ounas 3a09Has
dhopma dhopma
o0yuenus | oOydeHus
1. Kunemaruka. 3agaun OaJLIMCTUKM, HABEIEHUS Ha I(€JIb, OINTHMHU3AIIAN 8 18
JBIDKEHUS, UX TPUMEHEHUE B arPOMHKEHEPHH.
2. Jlunamuka. PeaktuBHOe nBIOKeHME. [IBrKeHHe HEOSCHBIX Teil. [1oa&Thr 8 18
B KOCMOC. ¥ CTOWYMBOCTh JABUKEHHS. | MPOCKOMBI.
3. 3akoHbl coxpaHeHus. [lepenaya MOIIHOCTH B MEXaHMYECKUX CHCTEMax.
[Ipobnema Oe3omopHoro aBwxkeHus. [IpoOnema BeYHOTO ABUTATEINS 8 18
MEPBOT0 pPoJia.
4, Mexannyeckue KojaeOaHusi M BOJHBI. PacuéT KOHKPETHBIX COCTOSIHUN U 8 18
ornpeeNneHne COOCTBEHHBIX YAaCTOT KOJIEOATEIbHBIX CUCTEM
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3. DNeMEHThl MOJICKYJSPHON M CTaTUCTHYECKOW ¢u3uku. OcoOeHHOCTH
KUJIKOTO cocTosiHUs. [lOBEpXHOCTHOE HATSXKEHHE, CMayuBaHUE, 14 18
KanuJuisipel. [louBeHHast Biara v oJIMB pacTEHUM.

6. DneMeHThl TEpPMOIMHAMUKY. TerioBas SJHEPreTUKa U €€ 3KOJIOTMUYEeCKUI

10 18
acnekt. Teron3onsnus, METoibl SJKOHOMMH TeEILIa.

7. OnektpoctaTuka. CTaTHYECKOE AJICKTPUYECTBO. IJICKTPU3AIMS TeEl. 10 18
ILBI/I)KGHI/IG 3apSAKCHHBIX YaCTUIL] B J3JICKTPUUCCKHUX I10JIAX. Amnanorun
MEXTY MIEKTPOCTATUYCCKUM U TPABUTAIMOHHBIM TTOJISIMH.

8. IToCTOSHHBIN TOK, 3JEKTPUUECKHUE LIENU U MaTepHallbl. DIEKTPUUECKUN 10 18
TOK B JKHJIKOCTSIX U Ta3ax. KopoHHBIHM pa3psia. DIeKTpoOUIbTPHI.

9. ITocTtossHOE MaruuTHOE 1MOJIE. [locTOAHHBIE MArHUTHI. MarHuTHOE MOJIE 10 18
3eminu. JIBWKEHHWE 3apsOKEHHBIX YAcTHII B MAarHUTHBIX MOJsax. Macc-
CHEKTPOMETPHSL.

10. | DnmekTpoMarHuTHBIE KojJeOaHWs W BOJHBL 300perenwe panwmo. 8 20
Ilepenaua curnanos. PaauocBsasp u paguosiokanus. MUKpoOBOJIHOBast
TEXHHKA.

11. | I'eomerpuyeckass ¥ BOJIHOBas oONTHUKAa. ONTHYECKUE H300paskeHUS. 8 18
Mexannsm 3peHust, aAepexTsl 3peHus. OnTuyeckue SBICHHS B
atMoccdepe.

12. | KBanToBas (usuka. D1neMeHThI KBAHTOBOM ONTHKHU. JIFOMUHECIICHITHSI. 8 22
BBIHy)KI[eHHOQ I/I3J'Iy‘-IeHI/I€ N OIITHUYCCKHNEC KBAHTOBLIC reHepaTopr.
®dotonbl. OnwiT béte, 3ddext KomnroHa.

13. | ®u3uka aromMa W BJIEMEHTH (U3UKH TBEPAOrO Tela. DIEMEHTHI 8 20
KBaHTOBOW MexaHuku. IlocTaHoBKa 3a7ad O JIBM)KEHHMHM MHKPOYACTHIL.
Omnepatops! pusnueckux BenuyrH. KBaHTOBBIE COCTOSIHHSL.

14. | Slnepnas ¢u3uka. ATOMHOE SAPO M DIEMEHTapHbIE YAaCTHIIBI. 4 20
Honunsupyronye M3ay4eHUs U OLEHKA MX ACUCTBHA HA MaTepHallbl U
KUBBIE OpraHU3MBI. MeTtoibl U3MEpPEHUS MHTEHCUBHOCTHU
MOHM3UPYIOUIMX H3nyueHui. EcTrecTBeHHBIN pasuaiioHHbIN QOH.

15. | CoBpemennas (puznueckast KapTuHa Mupa. Poib pusuku B pa3BuTHH 4 18
TEXHHUKH U arpONpOMBIIIIEHHOTO POU3BOJICTBA.

HUroro 126 280

5. YueOHO-MeTOANYeCKOe o0ecniedeHne CAMOCTOATEIbLHOM padoThl 00y4aoImmuXxcst
10 AUCHHUTIJIHHE

YuebHOo-MeToan4ecKkue pazpadbotku umerorcs B Hayunoit 6ubnamoreke dI'BOY BO HOxHo-
VYpansckuii 'AY:

1. MonexkymnsprHas ¢u3uKa U TepMOAUHAMUKA [DIEKTPOHHBIA pecypc| : y4ebd. mocobue ms
CaMOCTOSITENIbHONW Pa0OTHI CTYJCHTOB OYHOH M 3a04HOM (popmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepusi, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Okcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KoMIUIeKcoB, crenuanpbHocTh 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTsal /
OxHo-Ypanbckuit AY, Unctutyt arpounxeneput ; coct. E. M. Bacapeiruna. - Yensaounck: FOxxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHYECKOM MEXaHUKH [ DNEKTPOHHBIN pecypc] : yued. mocodue st
CaMOCTOSITENIbHOU Pa0OTHI CTYJCHTOB OYHOH M 3a04HOM (popmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnektposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOoro cwipbsi, 23.03.03 Okcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMIUTeKCcoB, crnenuanpbHocTh 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

HOxHo-Ypansckuit AY, Unctutyt arpounxeneput ; coct. E. M. Bacapeiruna. - Yensaounck: FOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wun., tabn. - bubmwmorp.: c. 99 (5 nHa3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnektpocratuka. IlocTosHHBIH TOK [DNEKTpOHHBIH pecypc]: ydeOd. mocobue s
CaMOCTOSITENIbHOW PabOThI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyr arpounxkenepun; coct. E. M. bacapeiruna - Yensounck: HOxuo-Ypansckuii 'AY, 2018 -
95 c. - Joctyn u3 nokaneHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJIEKTpOMAarHUTHBIC SIBJICHUS W KBAaHTOBBIC A(PPeKThl [DIEKTPOHHBIA pecypc]: yueo.
nocobue Ui caMOCTOATENbHON pPabOThl CTYIEHTOB OYHOM M 3a04. ¢opmbl oOydeHus / HOxHo-
VYpaneckuii 'AY, HUuctutyr arpommxenepun; coct. E. M. bacapeirmna - YensOunck: HOxHO-
Ypansckuii Ay, 2018 - 49 C. - Hoctyn u3 JIOKaJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH OLIEHOYHBIX CPEACTB VISl IPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTANNH 00y4AIOIINXCH MO IUCHUIIHHE

Jlnist ycTaHOBIIEHHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuatommxcst TpedoBanmsim OI'OC
BO pa3paboTtan (oHII OLIEHOUYHBIX CPEICTB JUIsl TEKYLIEro KOHTPOJIS YCIIEBA€MOCTH M IPOBEICHHUS
IPOMEXKYTOUHOW aTTecTaluu OoOydaromuxcss Mo JucuuiinHe. @OHJ OLEHOYHBIX  CPEICTB
npencrasicH B [IpuiioskeHnn.

7. OCHOBHAS U J0NOJHUTEIbHAS YUeOHasl JIUTEePaTypa, He0OX0AUuMAasi 1JI OCBOEHMSI
AMCUMILINHBI

OcHoBHasl U JONOJHHUTENbHAs yueOHas muTeparypa umeercs B Hayunoit  Oubnuoreke U
3eKTpOHHOU MH(pOopManmoHHo-00pazoBatensHOM cpeae DT'BOY BO HOxHo-Ypansckuii [AY.

OcHoBHas1 InTepaTypa

I'pa6orckuii, P. . Kypc ¢usuku : yaebHoe mocodue st By3oB / P. W. I'paboBckuii. — 13-
u3n., crep. — Cankr-Ilerepoypr : Jlans, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8. —
Texkcr: oanextpoHnbli / Jlamp : snekTpoHHO-OMOnmMoTeuHas cuctema. —  URL:
https://e.lanbook.com/book/184052.

Wpanor, U. B. COoopHuK 3a1a4 MO Kypcy OCHOBBI (pu3MKH U Onodusuku : yueOHoe mocobue / M. B.
WBanoB. — 2-¢ u3n., ucnp. — Cankr-IlerepOypr : Jlaus, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2.— Tekcr: onektpoHHslii// Jlamp : snekTpoHHO-OMOnmorewnas cucrema. —  URL:
https://e.lanbook.com/book/168419.

Jlusenues, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenueB. — 7-¢ u3z., crep. — CaHKT-
1.3. TlerepOypr : Jlaub, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TeKcCT : 3AeKTPOHHBI# //
Jlanb : anexTpoHHO-OMOMMoTeunas cucrema. — URL: https://e.lanbook.com/book/210782.

1.1.

1.2.

bacapeiruna, E. M. 3akonbl mocTOSTHHOTO TOKa @ yueOHoe ocobue / E. M. bacapeiruna, FO. A.
Huxkunmn ; HOxHo-Ypansckuit 'AY, Uuctutryr arpounxenepun. — Yensounck @ HOxHo-
"Vpameckui  I'AY, 2022. — 116 c¢. : w1, Tabn. — Pexwm  moctyma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - Tekct : 3EKTPOHHBIIA.

1.4

JlomoJIHUTeIbHAS JIUTEpaTypa

Wsanos, . B. OcHoBbl pu3uku u Onodusuku : yaeonoe nocodue / . B. IBanoB. — 2-¢ u3.,
ucnp., non. — Cankr-IlerepOypr : Jlanp, 2022. — 208 c. — ISBN 978-5-8114-1350-8. —
Tekcr : anexTpoHHBI // JIaHb : 3neKTpoHHO-0MOMMOoTeYHas cuctema. — URL:
https://e.lanbook.com/book/210917.

Hponos, U. E. 3agaun nmo odmeii pusuke : yaedHoe nmocodue s By308 / U. E. Upongos. — 18-¢
u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-2. —

1.5.

1.6.
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https://e.lanbook.com/book/184052
https://e.lanbook.com/book/168419
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http://nb.sursau.ru:8080/localdocs/fisika/31.pdf
https://e.lanbook.com/book/210917

Texcr : anexTpoHHbIH // JIaHb : 21eKTpOHHO-O0MbIHoTeuHas cuctema. — URL:
https://e.lanbook.com/book/152437.

I'paborckuii, P. 1. Coopauk 3aaa4 o ¢usuke : yaedHoe nocodbue / P. 1. I'paboBckuii. — 4-¢

u3n., crep. — Cankr-IlerepOypr : Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
1.7. . . :

Tekcr : anexTpoHHbIH // JlaHb : 31eKTpOHHO-O0MOMMOTeHast cuctema. — URL:

https://e.lanbook.com/book/210959.

8. Pecypcbl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «AHTEepHET», HEOOX0AMMBbIe
JJIS1 OCBOEHM S TN CIUNIIMHBI

1. EnnHoe OKHO IocTyna K yueOHO-MeToaudeckuM pazpaboTkam https://roypray.pd

2. OBC «JIauw» http://e.lanbook.com/

3. YuuBepcuretckas oudarorexka ONLINE http://biblioclub.ru

4. ®usuka. MexaHuka : BUPTYyaJbHBIH aHAJIOT JaOOpPaTOPHOTO OOOPYIAOBAHUA : OOYJArOIIHI
pecype UIs caMOCTOSITETIbHON pabOoThl CTYIEHTOB OYHOM M 3a04HON (hopMbl 00ydeHus. - Tekcr :
AJIEKTPOHHBINA. - Ajpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToaundyecKue YKazaHusd 1Jas oﬁyqammnxm 10 OCBOCHHMI0 JHUCHUIIJIMHBI

VY4uebHo-MeToIn4ecKre pa3padboTku uMmetorcest B Hayunoit  Oubnmorexe U AIIEKTPOHHOMN
nHpopMannonHo-o6pazoBatenbHOM cpeae ®I'BOY BO 0xHo-Ypansckuii [AY:

1. MonekynsipHast ¢u3uKa U TepMOAMHAMUKA [DIIEKTPOHHBINA pecypc] : yued. mocolue amis
CaMOCTOATENIbHONW pabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl 0oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnektposnepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpeacTBa] /
IOxnO-Ypanbckuii 'AY, UnactutyTt arpounkenepun ; coct. E. M. Bacapeiruna. - Yensionack: FOxHO-
VYpansckuit 'AY, 2019. - 47 c. : tabn. - bubmuorp.: c. 47 (5 wHa3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKre OCHOBBI KJIACCUYECKON MEXaHUKHU [ DNEeKTpOHHBIN pecypc] : yuel. mocodue ams
CaMOCTOATENIbHOW pabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl 0OyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnexktposnepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKUE CpPEacTBa] /
IOxnO-Ypanbckuii 'AY, UnactutyTt arpounskenepun ; coct. E. M. Bacapeiruna. - Yensionack: FOxHO-
VYpansckuit 'AY, 2019. - 99 c. : wn, tabmn. - bubmmorp.: c¢. 99 (5 HasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrtpoctaruka. IlocTosHHBIA TOK [DNEKTpOHHBIA pecypc]: yued. mocolue Is
CaMOCTOATENIbHOW PabOThl CTYJIEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxenepun; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 mokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIH pecypc]: yueO.
nmocoOue I CaMOCTOSATENIbHOW paOOThI CTYAEHTOB O4YHON M 3a04. (opmbl oOydenus / HOxHO-
VYpansckuit ['AY, Uuctutyr arpoumxkenepuu; coct. E. M. bacapeiruna - Yensbunck: OxHo-
VYpanbckuii Ay, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnektpudectBo. Mar"etusm. Onruka ¥ KBaHTOBas ¢u3MKa [DJIEKTPOHHBIM pecypc] :
71a00paTOPHBI MPaKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (opMbl OOydeHHs [HampaBlieHHUM
35.03.06 Arpounxenepus, 13.03.02 DnekTposHeprervika M siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAaIIUH U
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https://e.lanbook.com/book/210959
http://biblioclub.ru/
https://edu.sursau.ru/course/view.php?id=3963
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KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEAcTBa] /
IOxHo-Ypansckuit 'AY, UncTtutyT arpounkenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-¢ u3A., ucnp. u jaom. - Yenabunck: FOxuo-Ypansckuit AV, 2019. - 182 c. : wi., Tabn. - bubnuorp.:
c. 182 (5 na3B.). Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnveckre OCHOBBI MeXaHUKH. MosekynsapHast GU3MKa U TEPMOJMHAMUKA [ DIEKTPOHHBIH
pecypc] : J1aboOpaTOpHBIA MPAKTUKYM JUIsl CTYJIEHTOB OYHOWM U 3a04HOM (OpMBI 0O0ydYeHUS
[nanpaBnenuid 35.03.06 Arpounxkenepust, 13.03.02 DnexTposHepreTrka u snekTporexHuka, 19.03.02
[IpogykThl TWUTaHUS W3  PacTUTENbHOro  Chipbs, 23.03.03 DOkcrmiyaranusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuanbHoctd 23.05.01 HazemHble TpaHcmopTHO-
TexHonoruueckue cpeactral / Oxuo-Ypansckuit 'AY, UHCTUTYT arpowHkeHepuu ; cocT.: E. M.
bacapeiruna, 10. A. Hukummus. - 2-e u3a., ucnp. u jpoi. - Yenaounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c¢. : wm, Tadom. - C mpun. - bubmmorp.: c. 133 (5 Has3B.). Pexum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopnas pabora Nel. OmnpeneneHue YCKOPEHHUS CHIIBI TSHKECTH C TOMOIIBIO
MaTEMaTHYeCKOro MasTHUKA : METOJWYECKHE YKa3aHWs Ui CaMOCTOSITeNIbHON paboThl CTYAEHTOB
OYyHOH ¥ 3a04HOM Qopm oOyuenuss [HanpaBiuenuid 35.03.06 Arpoumnxenepus, 13.03.02
DJIEKTpOdHEPreTuKa M 3ekTpoTexHuka, 19.03.02 IlpoaykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dxcrnyarauusi TPAaHCHOPTHO-TEXHOJIOTMYECKUX MAIMH M KOMIUIEKCOB, CIELHATIbHOCTU
23.05.01 HazemHble TpaHCIOPTHO-TEXHOJIOTHYECKUE cpeAcTBa] / cocraputenu: E. M. bacapeiruna, 1O.
A. Hukummn ; FOxHo-Ypansckuit 'AY, Unctutyt arpomxenepun. - Yensounck: FOxno-Y panbckuii
I'AY, 2021. - 10 c. : w1, Taba. - bubauorp.: c. 10 (8 Ha3B.). - TeKCT : MEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGoparopnast pabora Ne2. McciemoBaHue paBHOYCKOPEHHOTO JIBHDKCHHS Ha MAIlIMHE
ATByJa : METOJIMYECKHE YKa3aHUs JUIsI CAMOCTOSITENIbHONW pabOThl CTYJJICHTOB OYHOM M 3a0UHON (GopM
oOyuenus [Hanpasnenuit 35.03.06 Arpounkenepus, 13.03.02 DnekTpodHepreTUKa 1 JEKTPOTEXHHKA,
19.03.02 IlpoaykTbl HUTaHWSI W3 PACTUTENBHOrO ChIpbs, 23.03.03 DOkcmayaTanuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Haszemusle TpaHcnopTHO-
TexHoyiornueckue cpeactsa) / cocraButenu: E. M. bacapeiruna, F0. A. Hukummn ; FOxxnHO0-Y panbckuii
I'AY, Uuctutyt arpomwxkenepun. - Yensounck: KOxuo-Ypanbckuit 'AY, 2021. - 10 c. : w1, Tadm. -
bubmmorp.: c¢. 10 (8 mHa3B.). - Tekct : ONEKTPOHHBIA. - AJpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas pabota Ne3. OmnpezneneHre MOMEHTAa MHEPIMH Tella METOJOM KPYTHIIbHBIX
KOJICOaHUHN : METOJMYECKHE YKa3aHUS UJIi CaMOCTOATEIbHONW pabOThl CTYJACHTOB OYHOW M 3a0YHOMN
¢dopm oOydyenus [HampaBnenuii 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepreTuka u
anekTporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaramus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, cnenuanbHocT 23.05.01 HazemHble
TPaHCIIOPTHO-TEXHOJOTHYeCKue cpencta] / cocraBurenu: E. M. bacapeiruna, HO. A. HuxkumwuH ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxenepuu. - Yensounck: FOxno-Ypansckuit [AY, 2021. - 9
c. : wi, Tabn. - buOmmorp.: c. 9 (8 Ha3B.). - Tekcr : 2NEKTPOHHBIA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGopatopnas pabota Ne4. M3ydyeHue TrapMOHHYECKOTO KOJICOAHUS C IOMOIIBIO
MPYXUHHOTO MasTHUKA : METOIUYECKUE YKA3aHUS Il CAMOCTOSATEIbHON pabOThl CTYAEHTOB OYHOU U
3a0uHOM Gopm oOyuenus [Hampasienuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anekTporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryatamnus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, cnenuanbHocT 23.05.01 HazemHble
TPaHCIIOPTHO-TEXHOJOTHYecKue cpencta] / cocraBurenu: E. M. bacapeiruna, HO. A. HuxkumwuH ;
HOxHo-Ypansckuit ['AY, UnctutyT arpomxkenepuu. - Yensounck: FOxuo-Ypansckuii ['AY, 2021. -
10 c¢. : wm., Tabn. - buGmwmorp.: c. 10 (8 Ha3B.). - TekcT : HANEKTPOHHBIA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlabGoparopnas pabotra NeS5. HccinemoBaHue 3aTyXarwIMX KOJCOAHWH : METOAMYECKHE
YKa3aHUs 15l CAMOCTOSATEIbHOM pabOThl CTYACHTOB OYHON M 3a04HON (popM 0OydeHus [HarnpaBiieHUHA
35.03.06 Arpounxenepus, 13.03.02 DnekTposHeprerrika M 3iekTporexHuka, 19.03.02 IIpoaykTel
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MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIeKCcoB, cnenuanpbHocTr 23.05.01 HaszemHbIE TpaHCIOPTHO-TEXHOJOTUYECKHE cpeacTsal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxummn ; IOxno-Ypaneckuit ['AY, HWHctutyT
arpomxeHepud. - Yensaounck: KOxno-Ypansckuit ['AY, 2021. - 10 c. : un., Tabdn. - bubmwmorp.: ¢. 10 (8
Ha3B.). - TeKCT : 3NeKTpOHHBIN. - Aznpec B cetu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGopatopHast pabora Ne6. OmpenenceHue MOMEHTAa WHEPIMHM MasTHHKa MakcBeia :
METOAMYECKUE YKa3aHUs Il CAMOCTOSATEIBHOM paboThI CTYZAEHTOB OYHOM M 3a04HOM (opM 00ydeHHUs
[HanpaBnenuii 35.03.06 Arpounkenepusi, 13.03.02 DnexTposHepreTuka u 3mekTporexuuka, 19.03.02
IIpogykTsl mNHMTaHUA M3  PacTUTENBHOTO  cbipbd, 23.03.03 Oxcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Haszemuble TpancnopTHO-
TexHosiornueckue cpeactsa) / cocrasutenu: E. M. bacapeiruna, F0. A. Hukummmn ; FOxxHO0-Y panbckuii
I'AY, Unacturyr arpowkenepuu. - Yensounck: KOxno-Ypansckuit 'AY, 2021. - 9 c. : w1, Tabm. -
bubnmorp.: c. 89 (8 mHa3B.). - Tekcr : ONEKTPOHHBIA. - AJpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnast pabora Ne7. OmpeneneHue CKOPOCTH MYyJIU C IMOMOIIbIO KPYTHIBHO -
0aJUIMCTHYECKOTO MAasTHHKA : METOJUYECKHE YKa3aHUs JJIsl CaMOCTOATENbHON paboThl CTYIEHTOB
OYHOM ® 3aouyHoi ¢opm oOyuenus [HampaBiaeHudt 35.03.06 Arpoumxkenepus, 13.03.02
OnexTposHepreTuka M 3nekTporexHuka, 19.03.02 ITpoaykTbl mUTaHUS W3 PACTUTENBHOIO CHIPHS,
23.03.03 DOkcrutyaTanusi TPaHCHOPTHO-TEXHOJOTUYECKHMX MAIIMH M KOMIUIEKCOB, CIEIHAIbHOCTH
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHUECKHE cpencTBa] / coctaBurenu: E. M. bacapeiruna, O.
A. Huknmn ; FOxu0-Ypansckuit ['AY, UactutyT arpomwkenepun. - Yensounck: KOxxHo-Y panbckuit
'AY, 2021. - 10 c. : un., Tabmn. - bubmuorp.: ¢. 9-10 (8 Ha3B.). - TeKCT : INEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopnas pabora Ne§. M3ydeHue ymnpyroro M HEYNpYyroro yjaapa : METOAMYECKHE
yYKa3aHUs I CaMOCTOSATEILHON pabOThI CTY/ICHTOB OYHOHM W 3a04HOM (popM 00yueHUs [HampaBIICHUHA
35.03.06 Arpounenepus, 13.03.02 DnextposHepretuka u snekTporexHuka, 19.03.02 IlpogyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlIuH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEacTBa] /
cocraputen: E. M. bacapeiruna, 1O. A. Hukumumn ; HOxuHo-Ypanbckuit ['AY, HuCTHTYT
arpomxenepuu. - Yenstounck: FOxuo-Ypansckuit AV, 2021. - 14 c. : wi., Tabxn. - bubnuorp.: c. 13-
14 (8 Ha3B.). - TekcT : 2NeKTPOHHBIN. - Aapec B cetH: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpemenHble MH(OPMAIIHOHHBIE TEXHOJIOTMH, HCIOJIb3yeMble IIPU OCYIIeCTBJICHHH
00pa3oBaTe/ILHOIO MPoIecca MO0 JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHnst
U MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBIAETCS JOCTYN K 0a3aM aHHBIX:
- Texakcnept (nHpOpMaMOHHO-cripaBoyHas cucrema 'OCToB);
- «Cenpx03TeXHUKA» (aBTOMATU3UPOBAHHAS CIIPABOYHAS CUCTEMA).
- My TestX10.2.
IlepeyeHb JMIIEH3MOHHOTO IPOTPAMMHOI0 00ecIeYeHus
My TestX10.2.
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE,

11. MarepuajbHO-TeXHHYeCKasi 0a3a, He0OXoaUMAas JJI51 OCYUIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoecca N0 JUCHUILINHE

Y4yeOHble ayauTOpMH AJsl TPOBeJCHUS] 3aHATHH, NPeIyCMOTPEHHBIX MPOrpaMMoii,
OCHAIIleHHbIE 000PYA0BAHMEM U TEXHHYECKHMMH CPeICTBAMHU 00y4eHHA.
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YyeOHass ayautopus IS TPOBEICHHUS 3aHATUN JICKIIMOHHOTO W CEMHHApPCKOrO THIIA,
KYpPCOBOTO TIPOCKTUPOBAHUS, TPYNIOBBIX U WHAMUBUAYATbHBIX KOHCYJIbTAIMMA, TEKYIIET0 KOHTPOJS U
nmpoMexyTouHoil arrecrannu,454080, YensOunckas o6im., r. YensOunck, np-t Jlenuna, 75, yaeOHO-
nmabopaTopHbIi Kopryc, ayautopus Ne 427,

Y4eOHble ayAWTOpHH ISl TPOBEACHUS 3aHATHH JIEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYIIIOBBIX U WHIUBUIYAIbHBIX KOHCYJIbTAIIUN, TEKYIIETO KOHTPOJS M MPOMEKYTOYHOM aTTECTAIlUH,
OCHalIeHHass 000py/IOBaHUEM M TEXHUYECKUMU CPEIICTBAMU JUUISl BHITIOTHEHUS 1a0OpaTOPHBIX padoT
454080, YensOunckas o6., T. Uenssounck, yin. Kpacnas, 38, yaeOnbrit kopnyc, ayautopun Ne 2093,
2055.

VYuebHasi ayauTOopus MJIs TPOBEJACHUS 3aHATUNA JICKIIMOHHOTO W CEMHHApCKOTO THIIA,
KYpPCOBOTO TIPOEKTUPOBAHMSI, TPYNTIOBBIX M MHAUBHUIYATbHBIX KOHCYIBTAIIUH, TEKYIIETO KOHTPOJIS H
npoMexxyTounou arrecranuu, 454080, Yensounckas o6., r. Yensounck, yin. Kpacnas, 38, y4ueOnbIi
kopmyc, ayauropust Ne 310a.

ITomemenus 1J1s1 CAMOCTOATEJIBLHOM PadoThI 00y4aI0IMXCS

[Tomemenue nnsi camoctositensHOM paboTel 454080, YensOunckas o6, r. UensOuHCK,
npocnekT JlenuHa, 75, rnmaBHbI Kopnyc, ayautopus Ne303.

IlepeyeHb 000py10BaAHUSA M TEXHHUYECKHUX CPEACTB 00y4YeHMsI

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[IEPCOHAJIbHBI KOMITBIOTEP B KOMIUIEKTE: cucremnsiit 610k Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, mouutop 19" LCD, knaBuarypa, meims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anexkrponpusogoM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y JIA DKPAHA C 3JIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK YHHUBEpCAJIbHBINY; YCTaHOBKA
naboparopHas «MasTHuk MakcBemiay; ¥YcraHoBka jJabopatopHas «CoynapeHue mapoBy; Y CTaHOBKA
nabopatopHas «MammHa ATByna»; YCTaHOBKa JUIS OINpPENEICHUS OTHOULICHUS  YAETbHBIX
TEIUTIOEMKOCTEH BO3/ayXa; YcTaHOBKa JjlaboparopHas «l mpockomy; Harmsmueie ydeOHBIE MOCOOUS;
Kommniexkr nabGoparopum "OnexktpuuectBo M MarHeTu3Mm'; Monoxpomarop YM2;YcrtaHoBka yis
M3Y4YEeHUsI 3aKOHOB T'€OMETPUYECKOW OMNTHKHU;YCTAaHOBKA JId M3y4deHHs AUQpaKkiuu;y CTaHOBKA IS
M3yueHHUs MHTeppepeHIMU CBeTa; YCTAaHOBKAa /IS M3yYeHHs TNOJSPU3AIMN CBETa;YCTaHOBKA IS
u3ydyeHusi aOCOJIIOTHO YEpHOro Tena; YCTaHOBKAa MJI MCCIEIOBAaHUS XapaKTEPUCTHK BaKyyMHOIO
¢dboTosreMeHTa.
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IIPH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHON aTTECTAllUU
oOydJaronmxcs
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COAEPXKXAHHUE

Komnerenun 1 X MHIMKATOPHI, (hOpMUpPYyEMbIE B MPOIECCE OCBOCHUS AUCIUTUIINHBI

IToxkas aTclin, KpUTCpUH u IIKajia OLICHUBaHU HHIWKAaTOPOB JOCTHIKCHHUA

c(hOpPMHUPOBAHHOCTH KOMITETEHITUI

TumnoBbie KOHTPOIBHBIC 33/laHUsT W (WJIM) WHBIC MaTEPHAIIbl, HEOOXOIUMBIE VISl OLICHKH
YMEHHI, HaBBHIKOB U (WJIM) OMbBITAa JEATEIHHOCTH, XapaKTEPH3YIOIIUX

3HAHU,

c(hOpMUPOBAHHOCTH KOMIIETSHITUH B IIPOIIECCE OCBOCHUS JUCITUTIITMHBI

Meroanueckue MaTepuabl, ONPEAESIOIUe IPOLEAYpPhl OLICHUBAaHUS 3HAHUN, YMEHUH,

HaBBIKOB M (WJIN) OTIBITA ACSITEIIbHOCTH, XapaKTEPU3YIOIINX CPOPMUPOBAHHOCTH
KOMIIETCHIU I

4.1.

4.1.1.
4.1.2.
4.1.3.
4.1.4.
4.2,

4.2.1.
4.2.2.

O1eHOYHBIE CPEICTBA TSI MPOBEACHIS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B IIPOIIECCE
MPaKTUIECKOMN TOTOTOBKH
Ornpoc Ha MPAKTUYECKOM 3aHATUU

OnenuBaHue oT4eTa 1o JadbopaTopHOI padboTe
TectupoBanue
KontponbHas pabora

[Ipouienypsl 1 OLIEHOYHBIE CPEACTBA TSI POBEICHUS TPOMEKYTOUHOM
aTTecTauu

3aueT

DK3aMeH
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1. KoMnereHuuu U UX HHAMKATOPHI, opMupyeMble B IpoLecce 0CBOCHHUS THCIUILTHHBI

OIIK-1 CrmocobeH pemnath THIOBBIC 33aqadd MPOQPECCHOHATBHON AEATEIBPHOCTH Ha OCHOBE 3HAHMIA
OCHOBHBIX 3aKOHOB MAaT€MaTHMYECKUX M E€CTECTBEHHBIX HAayK C TNPUMEHEHHEM HH(POPMALMOHHO-
KOMMYHHUKAIIMOHHBIX TEXHOJOTUH

HanmenoBan#e O1eHOYHBIX
Dopmupyemsie 3VH CpEACTB
Kon u nammeHoBanue =
MHJIKaTopa w £ «
JOCTHKEHNS § = &5
KOMIICTCHIIMN 3HaHUS YMEHUS HaBbIKA 2 g ;‘ g
& E :
< 8_ <
=
OO6yuarontuiics 1. Ompoc Ha 1. Dx3ameH;
OO6yuaronuiicst JTOJKEH YMETh: OO6yuarontuiics TIPaKTH- 2. 3ader
NA-1 onk-1. JTOJDKEH 3HATH: HCTIONB30BaTh JOJDKEH  BIIAJIETh: | YECKOM
Hcnone3yer OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI | HaBBIKAMU: 3aHATHH;
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTEeCTBEHHO- HCTIOB30BaHUS 2. Otuer 1o
€CTECTBEHHOHAYYHbIX HaY4HBIX Hay4HBIX 3HAHUH OCHOBHBIX | Jlaboparop-
JUACTIUTUTHAH JIIS JHUCIUIIIHH JMCLUTUIAH 3aKOHOB HOH pabore;
peleHus (puzukm) nns (puzukm) st €CTECTBEHHO- 3.Tectupo-
CTaHAApTHBIX 33/1a4 B pereHus peueHust Hay4YHBIX BaHME
COOTBETCTBHH C CTaH/JAPTHBIX 33/1a4 | CTaHAApTHHIX 3a/1a4 JUCUUILUIAH
HAaIpaBJIeHHOCTHIO B COOTBETCTBHH C B COOTBETCTBHU C (puzukn) ans
Mpo¢eCCHOHANPHON | HaIpaBICHHOCTHIO | HAIPaBICHHOCTHIO pemeHus
JIeSITeTbHOCTH mpo¢eCCHOHANPHOM | MpOodeCCHOHAIPHON | CTaHAAPTHBIX 3a/1a4
JeSITeTPHOCTH JeSITeIbHOCTH B COOTBETCTBHUH C
—(b1.0.10-3.1) -(b1.0.10-Y.1) HaIpaBJICHHOCTHIO
npogeccuoHaIbHOM
JIESTeTTHHOCTH -
(b1.0.10-H.1)

2. Iloka3aTe/iv, KPpUTEPUM U IIKAJIA OLCHUBAHUS UHHIAMKATOPOB JOCTHKEHUS KOMIIETeHIU

N-1 onk-1. Ucionp3yeT OCHOBHBIC 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIUTIINH JJIS PEIICHUS
CTaHJIAPTHBIX 33/1a4 B COOTBETCTBHH C HANIPABICHHOCTHIO MPOPECCHOHANTBHON IEITEIbHOCTH

Dopmupyembie Kputepuu u mkana oieHUBaHUsI pe3yJIbTaTOB 00yUYEHUS MO JUCIUILINHE
3YH
Henocrarounerit JlocTaTo4YHBII Cpennuii ypoBeHb Bricokuii ypoBeHb
YpOBEHb YPOBEHb
b1.0.10-3.1 OOyuaromuiicst He OO0yuaromuiics ci1abo OOyyaronuiicst ¢ OOyyaronuiicst ¢

3HACT OCHOBHBIC
3aKOHBI
€CTEeCTBEHHOHAYUYHBIX
JTUCTTUTUTAH ((PU3UKH)
VTSl peILICHUsT
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBHH C
HATPABJICHHOCTHIO
npoeCCHOHATBHOMN
JIESITeIbHOCTH

3HAaCT OCHOBHBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX
JUCIUTUTHH ((U3NKH)
JUISL peIIeHUsT
CTaHAaPTHBIX 33/1a4 B
COOTBETCTBHH C
HAMpPaBICHHOCTHIO
npoheCCHOHATBHOMN
JIEATEILHOCTH

HE3HAYUTEIILHBIMU
omudKaMu 1
OTJICTbHBIMHU

nmpoOeaMu 3HaeT
OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYYHBIX

TUCTATUTAH ((PH3HKI)
JUTSL PELICHHUS

TpeOyeMoii CTeTICHbIO
MOJIHOTBI ¥ TOYHOCTH
3HAET OCHOBHBIE 3aKOHBI
€CTEeCTBEHHOHAYUYHBIX
TUCTHATUTAH ((PHU3HKI)
JUTSL pEeIICHUsT
CTaHAAPTHBIX 33/1a4 B
COOTBETCTBHUH C

CTaHJapTHBIX 3aJa4 B HapaBJICHHOCTBIO
COOTBETCTBHH C npodeccCHoHANTBLHON
HalpaBJICHHOCTHIO JACATCIIBHOCTH
npoeCCHOHATBHOMN
JIeSATEIbHOCTH
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b1.0.10-VY.1 OO6yuarontuiics He | OOyuaromuiicss cmabo | OOywaronuiicst ymeer | OOydaromuicss — ymeeT
yMeeT HCIMOIb30BaTh | YMEET  HCIOJb30BaTh UCIIOJIb30BaTh HCIIOJIb30BaTh
OCHOBHbIE  3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHbI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX
mucruiuiie (Gu3wkn) | gucnumive  (Gusukn) | aucnuIuiMH (QU3UKKM) | JUCTHMIUINH — ((U3UKH)
JUTst peuieHus | st petieHust JUTSL pEeIIeHUsT ULt peteHust
CTaH/JAPTHBIX 3a/1a4 B | CTAHOAPTHBIX 3aJad B | CTAaHJAPTHHIX 3a/la4 B | CTAHJAPTHBIX 3a1ad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBUH c
HarpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO HAaIpaBJIeHHOCTHIO
npodeccroHabHOM npodeccHoHaNbHON npodeccHoHaNbLHON npodeccHoHaNbHON
JACATCIIBHOCTHU JACATCIbHOCTHU JACATCIBbHOCTHU JACATCIbHOCTHU
b1.0.10-H.1 OO6yyarommuiics He OOyuaromuiics ciado OO0yyaroniuiics ¢ OO6yuaronuiicst
BJIaJIeeT HaBbIKAMU BJIaJIeeT HaBbIKAMU HEOOJBLIMMHU cBOOOIHO BiajieeT
UCIIOJIb30BaHHUs MCIIOIb30BaHHSI 3HAHU I 3aTpy HEHUSIMU HaBbIKAMHU
3HAHHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaJIeeT HaBbIKAMU MCIIONIb30BaHHSI 3HAHUH
3aKOHOB €CTECTBEHHOHAYUYHBIX | WCIIOJb30BaHMsS 3HAHHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX | TUCHUILIHH ((PU3uKm) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYUYHBIX
JUCIHUILTAH ((DU3UKH) JUTSL pEIICHUS €CTECTBEHHOHAYYHBIX JUCTUILTHH ((PU3UKH)
JUTS PELICHHUS CTaHAAPTHBIX 33/1a4 B JTUCTUTLTHH ((PU3UKH) JUTSL pEIICHUS
CTaHAapTHBIX 33/1a4 B COOTBETCTBHH C JUTS PEIICHHUS CTaHIapTHbIX 33734 B
COOTBETCTBUU C HapaBJICHHOCTBIO CTaHJapTHBIX 3ada4 B COOTBETCTBUU C
HAaIpaBJIeHHOCTHIO npodeccroHaNIbHON COOTBETCTBHH C HAaIpaBJIeHHOCTHIO
npodeccHoHaNBLHON JIeSITEIIbHOCTH HAaIpaBJIeHHOCTHIO npodeccHoHaNbLHON
JeSTeIbHOCTH npodeccHoHANTbLHON JIeSITEIbHOCTH
JIeSITEIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (/1) HHbIe MATEPUAJIbI, HEO0OXOAUMBIE 115l OLEHKH
3HAHUI, yMEHHM i, HABBIKOB U (MJIM) ONbITA AeAITEJIbHOCTH, XapaKTEePHU3YIO LM X
copMUpPOBAHHOCTH KOMIIETEHIIHI1 B NpoIecce OCBOCHU S JUCIUIJIMHBI

TumnoBsle KOHTPOJIBHBIC 33/1aHUSI U MaTEpUaIbl, HEOOXOIUMBIE [T OLEHKH 3HAHUH, yMEHUH U
HaBBIKOB, COZiepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MIPUBEACHHbBIX HUXKE.

1. MonekynsipHast ¢u3uKa U TePMOAMHAMUKA [DIEKTPOHHBIN pecypc] : yued. mocolue ams
CaMOCTOATENIbHOW pabOThI CTY/IEHTOB OYHOW M 3a04HOM (hopmbl 0oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEacTBa] /
IOxnO0-Ypanbckuii 'AY, UnactutyTt arpounkenepun ; coct. E. M. Bacapeiruna. - Yensionack: FOxHo-
VYpansckuit ['AY, 2019. - 47 c. : tabn. - bubmuorp.: c. 47 (5 wHa3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®usnyeckre OCHOBBI KIACCUYECKOM MeXaHUU [DJIeKTPOHHBINH pecypc] : yued. mocodue st
CaMOCTOATENIbHOW PabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl 0OyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpEacTBa] /
IOxnO0-Ypanbckuii 'AY, UnactutyTt arpounskenepun ; coct. E. M. Bacapeiruna. - Yensionack: FOxHo-
VYpansckuit 'AY, 2019. - 99 c. : wn, tabn. - bubnmorp.: c¢. 99 (5 HasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctaruka. IlocTosHHBIA TOK [DNEKTpOHHBIA pecypc]: yued. mocolue Is
CaMOCTOATENIbHONW PabOThl CTYJIEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxenepuu; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nmokansHOM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMarHUTHBIC SIBICHUS W KBAaHTOBbIE 3(PQeKTsl [DIEKTPOHHBIH pecypc]: yueO.
nmocoOue I CaMOCTOSATENIbHOW paOOThI CTYAEHTOB O4YHOM M 3a04. (opmbl oOydenus / HOxHO-
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VYpansckuit ['AY, Uuctutyr arpoumxkenepuu; coct. E. M. bacapeiruna - Yensbunck: IOxHo-
VYpanbckuii Ay, 2018 - 49 C. - Hoctyn u3 JTIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnektpudectBo. Mar"etusm. Onruka ¥ KBaHTOBas ¢u3MKa [DJIEKTPOHHBIA pecypc] :
71a00paTOPHBI MPaKTHUKYM MJIsi CTYACHTOB OYHOH M 3a04HOM (opMbl OOydeHHs [HampaBlieHUM
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHepretvika M 3iekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUTeKcoB, cnenuanpbHocTh 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
OxHo-Ypanbckuit 'AY, UnctutyT arpounxenepun ; coct.: E. M. bacapeiruna, 10. A. Hukumus. -
2-e u31., ucnp. u jaoi. - Yensounck: KOxno-Ypansckuii 'AY, 2019. - 182 c. : un., Tabn. - bubauorp.:
c. 182 (5 nasB.). Pexxum gocryma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoiekymsipHas Gu3uKa U TePMOJAMHAMHUKA [ DIEKTPOHHBINA
pecypc] : nmabopaTOpHBIl NPaKTUKyM MJIsi CTYACHTOB OYHOM H 3a04yHOW (opMBl OOy4YeHHS
[manpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnexTposHepreTuka u 3mekTporexuuka, 19.03.02
IIponykTsl mNHMTaHHUA M3  PacTUTENBbHOrO  cbipbsd, 23.03.03 Oxcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Haszemusble TpaHcnopTHO-
TexHonoruueckue cpeacrsa] / FOxuHo-Ypansckuii ['AY, MHCcTUTYT arpoumHkeHepuu ; coct.: E. M.
bacapeiruna, FO. A. HukumuH. - 2-¢ u3n., ucrp. u jgom. - Yemssounck: FOxuo-Ypansckuit AV, 2019.
- 136 c¢. : wn, Tabn. - C mpun. - bubmmorp.: c. 133 (5 wmasp.). Pexwmm npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaeJasaoiue Npoueaypbl OlleHUBAHUS 3HAHWH, YMEHUIl,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmanHOM paszmene METOOUYECKHE MATE€pHalIbl, ONPEACISAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHUH, yMEHUIl, HaBBIKOB, XapaKTEpU3YIOMMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
aucuuiuinHe «Pu3uKa», IPUBEICHBI MIPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIB3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCcTallui 00yJaroIuxcsl.

4.1. OueHouHbIe CpeaCTBA /51 MPOBEIEHHs TEKYIIEro KOHTPOJIsS YCIIeBAeMOCTH B Mpoiecce
NMPaKTHYeCKOH MOATOTOBKH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHITHH

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS TSl OIEHKH KA4eCTBa OCBOCHUS 00yJarOIIUMCs
OCHOBHOW TpodecCHOHaNbHOW 00pa30BaTENbHON MPOrpaMMbI 1O OTAETBHBIM BOIPOCAM U TeMaMm
TUCHUTIIMHBL. TeMbl W TUIaHBl 3aHIATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COoOOIArTCs
oOyuatomumcsi. OTBET OICHUBACTCS OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHO» HIIU
«HEYJIOBJICTBOPHUTEIHHOY.

Ne OueHouHbIE CpEeACTBA Kon n naumenoBanue
TumoBble KOHTpPOJIBHBIC 3aMaHusg W (WJIM) WHBIE MaTepHallbl, WHIUKATOpa
HEOOXOUMBIC JUTSI OLEHKH 3HAHWI, YMEHHIA, HABBIKOB U (WJIH) OTBITA KOMIICTCHITUH
JIeITCIIbHOCTH, XapaKTEPHUIYIOITUX c(hopMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCITUTLINHBI

1 | Auck pammycom 20cM  Bpamaercs COTJIACHO  YpPaBHEHHUIO N-1 onk-1.
(p=A+Bt+Ct2, rae A=3 pag; B = - Ict; C=0,1c?, ¢ - yroia rnmoBopotTa Ucnonb3yer
panuyca nucka. Onpenenuts AJisi MOMEHTa BpemeHnu 4,0 ¢ 3HaueHue OCHOBHBIE 3aKOHEI
yria MeXIy BEKTOpaMH IOJHOTO W HOPMAJIBHOTO YCKOPEHHM, a | €CTECTBEHHOHAYYHBIX
TaK)Xe YUCJIO 00OPOTOB, CACTAHHBIX JUCKOM K TJAaHHOMY MOMEHTY OT JUCITUILINH TS
Havana BpamieHusi. 300pa3uTh BEKTOPHl BCEX KHHEMATHUYECKHX pelieHus
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BCJINYHH B YKaSaHHBIﬁ MOMCHT BPEMCHHA CTaHJApTHBIX 3a1a4 B

COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodeccrnoHanbHOM
JESATSIbHOCTH

Kputepun omenku orBera (Tabil.) TOBOISATCS JO CBEACHUS OOYYAIOIIMXCS B HAayalle 3aHATHU.

Onenka o0OBsABISAETCS 00yJaromeMycsi HEIOCPEICTBEHHO MOCJE OTBETA.

HIxkana

Kpurepun oueHuBanus

Onenka 5
(oTIMYHO)

- 00yJaromuiics MoJHO YCBOMJI y4eOHBIH MaTepua;

- IPOSABIISICT HABBIKM aHAIM3a, 000OIEHHSI, KPUTHUECKOTO OCMBICIIEHUS
¥ BOCTIPUATHS MH(OpMAIMH, HABBIKM ONMHCAHUS OCHOBHBIX (PM3HUECKUX
3aKOHOB, SIBJIEHUW U MPOIIECCOB;

- Marepuanl M3JI0KEH TIPAMOTHO, B OINPEACICHHOW JIOTHUYECKON
IIOCJIEZIOBATEIIBHOCTH, TOYHO HCIIONIB3YETCSI TEPMUHOJIOTHUS;

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

- IPOIEMOHCTPUPOBAHO YMEHUE PEILATh 3a1a4uH;

- MOTYT OBITh JONYLIEHBl OJHA—JBE HETOYHOCTU IIPU OCBELICHUU
BTOPOCTEIICHHBIX BOIPOCOB.

Ouenka 4
(xoporo)

OTBET YAOBJIECTBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OICHKY «5», HO TIPH
3TOM UMEET MECTO OJIMH U3 HEOCTATKOB:

- B YCBOCHHM Y4eOHOTO Marepuaja JONyIIeHbl HeOOIbIIHe MpoOebl,
HE MCKA3UBIIUE COICPKAHNE OTBETA;

- B PEUICHUH 3a]1a4 JONYIIECHbl He3HAYUTEIbHBIC HETOYHOCTH.

Ornenka 3
(Y1OBIETBOPUTEIBLHO)

- HEMOJTHO WJIM HETOCIEI0BaTeIbHO PACKPHITO COIEP)KaHUE MaTepHala,
HO TMOKa3aHO oO0Ilee MOHMMaHUE BONpPOCa M MPOAEMOHCTPHUPOBAHBI
YMEHHsI, TOCTaTOYHbIC JJIs JAIBHEUIIIET0 YCBOCHHS MaTepraa,

- WMENHCh 3aTPyIHEHHs] WJIM JOMYIICHBl OIMOKU B ONpEACICHUU
MOHSATUH, WCIONb30BAaHUM TEPMHUHOJIIOTUH, OMHUCAHUU (PU3HUCCKUX
3aKOHOB, SIBJICHUH W MPOIECCOB, PEIICHUH 3a/1a4, UCIIPABICHHBIC ITOCIIe
HECKOJIbKHX HABOSIIUX BOIIPOCOB;

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

Onenka 2
(HeyIOBIETBOPHUTEIHHO)

- HE PaCKpBITO OCHOBHOE COZIEpKaHKe yUeOHOTO Marepuara,

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

- JIOMYIIEHBbl OMMOKU B OMPENCIICHUU TMOHSATHH, MPU HCIOIB30BAHUU
TEPMUHOJIOTHH, B ONUCAHWU (PU3MUYECKUX 3aKOHOB, SIBICHHH W
MPOLIECCOB, PEIIeHWH 3a7ad, KOTOphle HE HCIPABICHBI MOCIE
HECKOJIBKMX HABOJSIIMX BOIIPOCOB.

4.1.2. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarOIUMCS
OCHOBHOU Tpo(hecCHOHATBHOW 00pa30BaTENbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAWCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o Jab0paTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUAX K
naboparopaeiM pabotam (m. 3 POC). ConepkaHue OoTUeTa W KPUTEPUHM OLEHKH oTdera (Taldir.)

JOBOJIATCSI IO CBEJICHUSI 00YJAIONTUXCsl B HAYaJIe 3aHSATHH.

Ne OneHouHbIE CPEACTBA

TunoBble KOHTpOJIbHBIC 3a3JaHusi M (WIM) HWHBIE MaTepUalbl,

Kox u HaumenoBanue
WHJIUKaTOpa
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HEOOXOIUMBIC MJIsi OIEHKH 3HAHWM, YMEHWW, HaBBIKOB M (WJIN) KOMIIETEHIUH
OTBITa JIEATEIBHOCTH, XapaKTePU3YIOIIUX C(HOPMUPOBAHHOCTH
KOMITETCHITMI B TPOIIECCE OCBOCHUS AUCITUTIIIMHBI
1 1. Yro Ha3wpIBaeTCS CHIION TAKECTH? NJ-1 ork-1.
2. Yto nmogHUMAaeTCs O CUII0N BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3anumute GopmMyny Ul ONPEIEICHUS YCKOPEHUS CHITBI TSKECTH. OCHOBHBIE 3aKOHBI
4. Kak ompeznensercst yCKOpeHHEe CBOOOTHOTO TaJICHHUS C TTOMOIIIBIO €CTECTBECHHOHAYYHBIX
MaTEMaTHYECKOT0 MasiTHUKA? JUCILIUILIMH JIS
5. Urto Ha3pIBaeTCI MaTEeMaTHUCCKUM MasITHUKOM? peleHus
6. Kak ompegenuTs mepuon KoOJIEOAaHWA MAaTEeMATHYECKOTO | CTaHAAPTHBIX 3a/1a4 B
MasiTHUKa? COOTBETCTBUH C
HaIpaBJIECHHOCTHIO
npodeCcCuoOHATBHON
JIESITEILHOCTH

Otder oOlEHUBAETCS IO YCMOTPEHUIO MpernoAaBaTesi OLEHKON «OTIMYHO», «XOPOIIO»,
«YJOBJIETBOPUTEIBHO», «HEYJIOBJIETBOPUTEIHLHO» WM OLEHKOW «3auT€HO», «HE 3auTeHOo». OleHKa
«3aUTE€HO» CTaBUTCS oOywarommmcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSM,
YCTaHOBJICHHBIM ISl TOJIOKHUTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
Onenka oOBsABIsSETCS 00yJaroeMycsi HEIOCPEACTBEHHO TOCe CJaul OTYEeTa.

HIkana Kpurepun ouneHuBaHus

- U3JIOKEHHUE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHENH;

Ouerrka 5 - YMCHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXKJIGHHUsS TpU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

(oTmraro) - YMEHHE ONUCHIBATh (PU3NYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;
- YMEHHE NMPOBOJUTH U OLIEHUBATh PE3YNbTAaThl U3MEPEHUI;
- c1ocOOHOCTB PEeIIaTh 33Aa4H.
- U3JI0KEHHE MaTepuasa JOTUYHO, TPaMOTHO;
- cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;

Onenka 4 - OCO3HAaHHO€ TMPUMEHEHUE TEOPETUYECKUX 3HAHMN ISl ONHUCaHUA

(xopor1o) (U3MYECKUX 3aKOHOB, SIBICHUN W TPOIECCOB, PEIICHHS KOHKPETHBIX
3aja4, TPOBEACHUS U OLCHMBAHMUS pPE3YyIbTAaTOB H3MEPEHMH, HO
coJiep>kaHue ¥ opma OTBETa MMEIOT OTACIbHBIC HETOUHOCTH.
- U3JI0)KEHHE MaTeprasia HEMOJIHO, HETIOC/IeJ0BaTeIbHO,
- HETOYHOCTH B OIPEACICHUH TIOHSATHH, B NPUMEHEHUH 3HAHUH IS

Ouetixa 3 onucaHus (U3NYECKUX 3aKOHOB, SBJIEHUN U TPOIECCOB, petieHns
KOHKPETHBIX 3a/1a4, POBEICHUS U OIICHUBAHUS PE3YIHTATOB U3MEPEHUH,

(YAOBIETBOPUTENHHO) .

- 3aTpyiHEHUs1 B 000CHOBAHUHU CBOMX CYXKICHHIA;
- Oo0HapyXHMBaeTCs HEIOCTAaTOYHO TIyOOKOEe MMOHWMAaHWE HW3YYEHHOTO
MaTepuaa.
- OTCYTCTBUE HEOOXOJMMBIX TEOPETUYCCKHUX 3HAHUU; JTOMYIICHBI OMTHOKU
B OINpeEeNICHUU TMOHATUN M ONMHCAaHUM (PU3NYECKUX 3aKOHOB, SIBICHUM U

Ouenka 2 MPOLIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBbI 3a/ad, HE MPaBHIBHO

(HEey/10BJIETBOPUTENILHO) | OLIEHUBAIOTCS PE3YJIbTaThl U3MEPEHUN;
- HE3HaHWE OCHOBHOTO MaTepuana y4eOHOW MpOTrpaMMbI, JOMYCKAOTCS
rpyObIe OMIMOKHU B U3JIOKCHHUH.
IIkana Kputepun onneHuBanus
- U3JI0KEHHE MaTepuasa JOTHYHO, TPaMOTHO;
OreHKa «3a4TeHOY N

- cBOOOTHOE BIIQ/ICHUE TEPMHUHOJIOTHEIH;
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- YMEHHE BBICKa3bIBaTh U OOOCHOBATH CBOW CYXKACHHUS IPH OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONHUCHIBATh (PU3NIECKHE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOJUTH M OIIEHUBATh PE3YJIbTAThl U3MEPEHUI;

- CIIOCOOHOCTH peIIaTh WH)XCHEPHBIC 3alauyd (IOMyCKaeTCsl Han4He
MaJIO3HAYUTENBHBIX OMMOOK WM HEAOCTATOYHO IIOJIHOE PACKPBITHE
coJiepKaHue BOTIPOCA WITM MOTPENIHOCTh HEMTPHHIIUITHAIEHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OLieHKA «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHMH; JOIYIICHBI OMNOKH
B ONpEICICHUN MOHATHNA M ONMUCAHUU (PU3MUYECKUX 3aKOHOB, SIBICHUHA H
IPOILIECCOB, MCKAKEH HMX CMBICN, HE pEIICHBl 3aJadd, HE MPaBUIBHO
OLIEHUBAIOTCS PE3y/IbTaThl H3MEPEHUH;

- HE3HaHHWE OCHOBHOTO MaTepHaja y4eOHOW MpOrpaMMBbI, JOMYCKAIOTCS
rpyObie OMOKH B U3JI0KECHHUU.

4.1.3. TectupoBanue

TectupoBaHue HCHONB3YyeTCSl U OLIEHKM KayecTBa OCBOCHUS OOydYaloUMCS OCHOBHOM

npodeccroHanbHOI

00pazoBaTeIbHONM MPOTrPaMMBbl IO

OTACIIbHBIM TCMaM WK  pa3jaciiaM

TUCIUTIIUHBL. TecT mpeacTaBisieT co00i KOMIUIEKC CTaHIapTU3UPOBAHHBIX 3aJIaHUM, TTO3BOJISIONTUN
YIPOCTUTH MPOLENYpY H3MEpEHHUs 3HAaHUH W yMeHui oOydarommxcs. OOydarouMcs BBIIAIOTCS
TECTOBBIE 3a7aHus C (POPMYIUPOBKON BOIIPOCOB U MPEJI0KEHUEM BBHIOPATh OJWH MPABUILHBINA OTBET

N3 HCCKOJIBKHUX BAPUAHTOB OTBCTOB.

Ne OueHouHbIE CpEeACTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHUs M (WJIM) HHBIE MaTepHabl, WHJMKaTOpa
HEOOXOMUMBIC JUISI OIEHKA 3HAHWW, yYMEHUN, HABBIKOB W (WJIH) KOMIIETCHIIMH
OMbITa JEATEIbHOCTH, XapaKTepU3yIOIHUX CcHOPMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCIUTIIIMHBI

1 1. Ecnu uMmnynbCc cUCTEMBbl MaTE€pPUAIbHBIX TOYEK B OTCYTCTBUM N-1 onk-1.
BHEILIHUX CHJI OCTAETCSA MOCTOSHHBIM, TO LIEHTP Macc 3TOM CUCTEMBbI Ucnonszyer
MOXET JIBUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NMPSMOJIUHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOpPEHHUEM JUCLUTIINH JJIs
- C IEPEMEHHBIM YCKOPEHUEM penieHus

- [I0 OKPY’KHOCTH C IIOCTOSTHHON CKOPOCTBIO
2. MoOMEHT WHepIUH TOHKOro oOpydya Maccod M, pagumycoMm R

CTaHJAPTHBIX 337124 B
COOTBETCTBUU C

OTHOCUTENIbHO  OCH, TMpOXOAsIIed  dYepe3 LeHTp o00pydya | HampaBIEHHOCTHIO
NEPIEHAUKYIIIPHO TUIOCKOCTH, B KOTOpPOW JEXKHUT 00py4, paBeH | HpodecCHOHaTbHOM
I=mR?. Eciu och BpalleHMs MepeHecTH MapaielbHo B TOYKY Ha NeSITeIbHOCTH

o0pyue, TO MOMEHT UHEepIIUH 00pyda

- YMEHBIIUTCS B 2 pas3a

- yBenuuutcs B 1,5 pasa

- HE U3MEHUTCS

- ymeHsiures B 1,5 paza

- YBeJIMYMTCA B 2 pa3a

3. OTHOCHUTENBHON BEIUUNHOM SIBISIETCA ...
- CKOpOCTb CBETA B BaKyyMe

- OapuOHHBII 3apsiz

- AIUTEJIBHOCTh COOBITHSA

- DJIEKTPUYECKUN 3apsi]

4. CpenHsAs KMHETUYECKasl YHEPT U MOJIEKYJIbl HCAIBHOTO ra3a Mpu
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temrepatype T paBaa e=ikT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nyp, Nk—
YHCIIO CTEeNeHe CcBOOOABl MOCTYMATeNbHOIO, BpALIATEILHOTO U
Koje0aTeNbHOro ABMXKEHUH MoJekyinbl. [Ipu ycnoBuu, 4To MMeroT
MECTO TOJIBKO IOCTYINAaTEeJIbHOE U BpalllaTeJbHOE ABMXKEHUE, AJIs
Bojopoa (Hz) uucio i paBHO

-7

-5

-2

-8

5. B mporecce M30TEPMHYECKOTO COOOIIEHUSI Teria MOCTOSHHOU
Macce UIealbHOro ra3a ero SHTPOIuS ...

- HE MEHSETCS

- YMEHbIIIaeTCs

- YBEJIMYMBAETCHA

6. V3MeHeHHe BHYTPEHHEW SHEPrHHU Ta3a IMPOU3OILIO TOJBKO 3a
cueT paboThI CXKaTHA ra3a B ...

- U30TEPMHUECKOM TpoIiecce

- 1300apHOM Tpolecce

- U30XOpPHOM IIpoliecce

- aAnadaTHYecKOM Mpouecce

7. Todeunsli 3apsa +q HAXOAUTCA B MEHTPE CHEPUIECKOM
noBepxHocTU. Ecnm 3apsii cMecTuTh W3 mEeHTpa chepbl, OCTaBIss
€ro BHYTpM HeEe, TO TMOTOK BEKTOpa  HaNpsKEHHOCTU
3JIEKTPOCTATUYECKOTO MOJIS Yepe3 MOBEPXHOCTh Cepsl. ..

- YMEHBIINTCS;

- He U3MEHHUTCS;

- YBEJIMYUTCS

8. Eciu yBenmuuuTh B JIBa pa3a HAMPSIKEHHOCTh JJIEKTPHUYECKOTO
T0JI B TPOBOJHUKE, TO YeJIbHAs TEIUIOBAsk MOIHOCTD TOKA ...

- YMEHBILIUTCS B JIBa pa3a;

- HE UBMEHUTCS;

- yMEHbIINTCA B 4 paza

- yBeJIMUMTCA B 4 pa3a;

- YBEJIMUUTCS B JIBa pa3a;

9. Ilpu noOMeleHUH [UINEKTPUKA B JJIEKTPUUYECKOE I10JIE
HaNpPsDKEHHOCTh  AJIGKTPUYECKOTO TOJS BHYTPU OECKOHEYHOIO
OJTHOPOJHOIO M30TPOIHOTO JUIIEKTPUKA C JUAIIEKTPUYECKON
MIPOHUIIAEMOCTBIO € ...

- OCTaeTCs HEU3MEHHOM;

- OCTAETCsl PaBHOW HYJIIO;

- YBEIIMYUBAECTCS B € pa3s;

- YMeHblIaeTcs B € pa3

10. YMeHbIlIeHHE aMIUTUTYABI KOJIEOaHU B CHCTEME C 3aTyXaHHUeM
XapakTepu3yercs BpeMeHeM penakcanuu. Eciu mpu HensMeHHOM
OMHYECKOM COINPOTHUBIICHUU B KOJEOATETHHOM KOHTYpPE YBEIMYUTH
B 2 pa3a MHAYKTUBHOCTh KaTYyILIKH, TO BpeMs peJaKcaluu. . .

- YMEHBIINTCSA B 2 pasa;

- YBeJIMYMTCH B 2 pa3a;

- yBeIMUUTCS B 4 pasa;

- yMEeHbIIUTCS B 4 pasza
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[To pe3ymbraTam TecTa OOyYaromieMycsi BBICTABISICTCS OIEHKA «OTIUYHOY,
«YJIOBJICTBOPUTEIIHHO» WUJTH «HEYIOBICTBOPHTEIHLHOY.

Kputepun oueHuBanus orBera (Tabi.) JOBOAATCA A0 CBEACHHS OOYYAIOIIMXCS N0 Hayaa
TECTUPOBaHUsA. Pe3yiabTaT TECTHPOBAHHS OOBSBISACTCS OOYYAIOIIEMYCS HEMOCPEACTBEHHO ITOCIE €T
CIa4u.

«XOpOoIO»,

Mhaza (% apagAwLY oTBETOR
Onenka 5 (OTIMYHO) 80-100
Orenka 4 (Xopo1io) 70-79
Omnenka 3 (yIOBIETBOPHTEIHHO) 50-69
Ornenka 2 (HEYIOBIETBOPHUTEIIBHO) Mmenee 50

TecTtoBble 3amaHus, HCHOJB3YIOIUECS [UIA OLIGHKH KadecTBa JUCLMIUIMHBI C ITOMOULIBIO
nHPOPMAIMOHHBIX TexHosorui, mnpuBeaeHsl B PIIA: «10. HWubopmanuoHHBIE TEXHOJIOTHH,
UCIOJb3yeMble IPHU OCYILECTBIEHUH OOpa30BaTENBHOIO IMIpolecca IO JUCHMIUIMHE, BKIOYas
nepeyeHb IporpaMMHOTo obecriedeHusl 1 MH(POPMAIIMOHHBIX CIPAaBOYHBIX cucTem» - My TestX10.2.

4.1.4. KourponbHas padora

KonTponbHas paGora mpeaycMoTpeHa Juist 3a04HOM (opmbl oOyueHus. Kontponbhas pabota
(KP) sBnsieTcss TPOAYKTOM, IIONy4aeMbIM B pe3yJabTaTe CaMOCTOSTEILHOTO ITUIAHUPOBAHHUS U
BBINOJIHEHUS y4eOHBIX 3a1a4. KoHTposbHas paboTa mo3BOJISET OICHUTh 3HAHUS M YMEHHSI CTYIEHTOB,
a TaKkKe YpOBEHb C(POPMHUPOBAHHOCTH HABBIKOB INMPU pabOTE ¢ ydyeOHOH JUTEepaTypol W APYTHMH
UCTOYHMKAaMHU. THUIIOBBIE 33Jjauu 110 BCEM TeMaM, a TaKkKe MUGPHI U 33aJaHus IJI1 CAMOCTOSITEIHLHOTO

perieHus couepxkarcs B yueOHO-MeToInuecKux pazpadborkax kadeapsl (. 3 POC).

Ne OLIeHOYHBIE CPEACTBA Kox u HaumenoBanue
TunoBble KOHTPOJBbHBIE 3alaHus © (WJIM) UWHBIE MaTEepPUAIIbI, WHUKATOpa
HEOOXOMMBIE JIJIsl OIEHKH 3HAHWM, YMEHUW, HABBIKOB U (WJIH) OTBITa KOMIIETEHIUH
JIeATEIIbHOCTH, XapaKTePU3YIOIIHX c(hOpMUPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI

1 | Jlpmwxenne MaTepuanbHO TOUKM 3aJaHO ypaBHeHHeM X = Bt + Ct?, NI-1 onk-1.
rae X - mpsMoJuHEHHas KoopauHata, t - Bpems, B = 3m/c; C= - Hcnons3yer
0,25m/c?. [Toctpouth rpaduku 3aBUCUMOCTH OT BPEMCHH OCHOBHBIE 3aKOHBI
KOOPJWHATHI, TPOUJACHHOTO MYTH, CKOPOCTH M YCKOPEHUS 3a mepBhie | CCTCCTBCHHOHAYYHBIX
10 cexyHa OBUKEHHUS, a TAaK)Ke HAWTH 3HAYEHUE CpeHEH MyTeBOU JUCUHUIUIVH I
CKOpPOCTH 3a TOT )K€ MHTEPBAJl BPEMEHHU. peHICHUA

CTaHJApPTHBIX 33/1a4 B
COOTBETCTBUH C
HaIPaBICHHOCTHIO
npo¢eCcCuOHATBHON
JEATEILHOCTH

OneHka oOBABISAETCS CTYIEHTY HETIOCPEICTBEHHO MOCIIE IPOBEPKU KOHTPOJILHOM pabOTHI.

IlIkana Kpurepun oneHuBanus

Onenka 5 Conepxanne KP monHocTeIO cooTBeTcTBYeT 3amanuio. KP comepxur
JIOTMYHOE, IIOCJIEOBAaTEIbHOE H3JI0KECHHE MaTepuala C IPaBHIbHBIM

(oTIIMYHO)
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PEIICHUEM 3aa4.

Onuenka 4 Conepxxanne KP momnocTeio coorBercTByeT 3amanuio. KP comepxut
JIOTUYHOE, IIOCIEIOBATEILHOE M3JI0KEHUE Marepuana C IPaBHIBHBIM
pemieHveM 3agad. MMeloTcs oOfHa-IBE HECYLIECTBEHHBIE OIIMOKM B
UCIIOJIb30BAHUM €IMHUL] H3MEHEHHMS, B IOCTPOCHHBIX IpaMKax, CXeMax
UT.J

(xopor1o)

Orenka 3 Conmepxxanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.
ITpocmaTpuBaeTcss  HENMOCIEAOBAaTEIBHOCTE  M3JI0XKEHUSI  MaTepHana,
NPEJICTABIICHBI HEJIOCTaTOYHO OOOCHOBAaHHBIE ~ TEOPETUYECKHE
MOJIOKCHUS, UCTIOJIb30BAHHLBIC IMTPHU PCHICHUHA 3aad. Hmerorcst ommOKu B
UCIIOJIb30BAHUM  €IMHMI] M3MEHEHMs, B IIOJYYEHHBIX pE3yJIbTaTax, B
MOCTPOCHHBIX IpadHKax, cXeMax 1 T.J

(Y1OBIETBOPUTEIBLHO)

Orenka 2 Copepxanne  KP  4WacTH4HO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcss HENOCIENOBATEIbHOCTh U3JIOKEHHA MaTepHala,
IPEACTABIICHBI HEJI0CTATOYHO 000CHOBaHHBIE TEOPETHYECKHE
ITIOJIOXKCHMUA, HCIIOJIb30BaHHBIC npu peliCHUN 3aaaq. HmeroTcs
CYILECTBEHHBIE OINMOKM B HCIOJIB30BAHUU CIMHUL W3MCHEHHUS, B
MIOJTYYEHHBIX Pe3YJIbTaTax, B IOCTPOCHHBIX IpaduKax, CXeMax U T.J

(Hey1OBIIETBOPHUTEIHHO)

4.2. llpoueaypsl ¥ OLEHOYHBbIE CPEACTBA /sl MPOBEIEHUS MPOMEKYTOUYHON aTTeCTALNHU

4.2.1. 3auer

3ader sBhsercs (HOPMOM  OIEHKM KadyecTBa OCBOSHUS OOYYalOmMMCS ~ OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNbHON HPOTrpaMMbl 10 pasjenam IUCHMIUIMHBL [lo pesympTaram
3ayeTa 0OydYarolIeMycCsl BBICTABJISETCS OLICHKA «3aUTE€HO» WIIM «HE 3a4YTCHO»; OIICHKA «OTIUYHO»,
«XOpOIIIO», «YIOBIETBOPUTEIHHO», «HEYIOBICTBOPUTEIHLHO» B ciydae audGhepeHIHpOBaHHOTO
3ayeTa.

3aueT MPOBOMUTCA MO OKOHYAHMM YTCHHSI JIEKIUHA U BBHIMOJIHEHHS J1AOOPATOPHBIX
(mpakTUYeCKUX) 3aHATHH. 3adyeT NMPUHUMAETCs MPEenoJaBaTesIMU, MPOBOJUBIIMMH J1abopaTOpHbIE
(IpakTUYECKWE) 3aHATHS, WM YUATAIONMMH JICKIIUU [0 JAaHHOW NUCHUIUIMHE. B ciydae OTCYTCTBUS
BEIYyILIEro IMpernojaBaTeNsl 3adeT MPUHUMAETCS MpernojaBaTelieM, HAa3HAYEHHBIM pacHopsKEHHUEM
3aBenytoniero kadenpoit. C pasperieHus 3aBenyromero kapeapoi Ha 3a4eTe MOXeT IPUCYTCTBOBATh
npernojaBaTesb Kadeapsl, MPUBICUESHHBIH 715 TOMOILY B IPUEME 3a4eTa.

[IpucyrcTBue Ha 3adere mpenogaBaresiel ¢ Jpyrux Kadeap 0e3 COOTBETCTBYIOIIETO
pacrnopsKeHUs peKTopa, MPOpeKTopa 1o yueOHoil padore mwin aqupekropa MHCTUTYyTa HE TOMyCKaeTcs.

@opma(bl) TNPOBEACHHUS 3ayeTa (VCMmHbuLL Onpoc no Ouiemam, nucbMeHHas pabdoma,
mecmuposarue u Op.) ONPENeNtoTcs Kadeapoi U JOBOIATCS 0 CBEICHHs OOYyJaronIuxcs B Hadaje
cemecTpa.

Jlns mpoBeneHus 3aueTa BeAYIIMH MperojaBaTellb HaKaHyHE IMOJy4aeT B JHUPEKTOpaTe
3a4eTHO-IK3aMEHAIIMOHHYIO BEIOMOCTb, KOTOpash BO3BpAILACTCd B TUPEKTOpPAT MOCIEe OKOHYAHUS
MEPOMPUATHS B IeHb IPOBEACHUS 3a4€Ta HWJIK YyTPOM CJIEIYIOLIETO JTHS.

Bo Bpemst 3auera o0yyaromumecss MOT'YT IOJIb30BATHCS C pa3pelIeHus BEAYIIEro MpernoiaBaTess
CIPaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMU TTOCOOUSIMHU U TEXHUYECKUMU CPEJCTBAMH.

Bpewmst moaroToBkM oTBeTa B YCTHOM (pOopMe Ipu clade 3avera JIOHKHO COCTABISATh HE MEHEe
20 MuHYT (TI0 JKeTTaHWI0 00YYAIOIIETOCsI OTBET MOXKET OBITh JOCPOUHBIM). Bpemst oTBeTa - He 6omee 10
MUHYT.

[IpenogaBatemnto MpeaocTaBiseTCs MPaBo 3aJaBaTh 00YJYArOMIMMCS JAOMOJHUTEIbHBIE BOMPOCHI
B pPaMKaXx MPOTPaMMBbl JUCIUTLIHHBL.

KauecTBeHHast OlleHKa «3a4TEHO», BHECEHHass B 3aU€THO-’K3aMEHAIIMOHHYIO BEIOMOCTbD,
ABIISICTCS PE3Y/IHTaTOM YCIICIIHOTO YCBOEHUS Y4eOHOI0 MaTepHara.
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Hpenoz:aBaTenH HECYT IMNCPCOHAJIbHYIO OTBCTCTBCHHOCTHL 34 CBOCBPCMCHHOCTH U TOYHOCTH
BHECEHHUSl 3amuceil o pe3yiapTaTax MPOMEKYTOYHOW aTTecTallid B 3a4€THO-IK3aMEHALMOHHYIO
BEJIOMOCTb.

Ecnu oOyuaromuiicst sSIBUJICS Ha 3a4eT W OTKa3ajics OT MPOXOXKIEHHUS aTTeCTallid B CBSI3U C
HCMIOATOTOBJICHHOCTBIO, TO B 3aYCTHO-3K3aAMCHAIIMOHHYIO BCAOMOCTb €CMY BBICTABJISICTCA OLICHKA «HC
3aYTEHO.

HesiBka Ha 3adeT oTMeYaeTcsl B 3a4€THO-3K3aMEHAIIMOHHOW BEJIOMOCTH CIIOBAMHU «HE SIBUIICSI.

Hapymienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYAIOIIMMUCS Hepa3peIIeHHbIX
NEYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX TelIe(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHON KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs 3ayeTa 3ampenieHo. B cioyuae HapylieHHs 3TOro TpeOOBaHHsS IMpernojaBaTellb 00s3aH
YAATUTh 00y4aroUIerocs: U3 ayJuTOPUH U MPOCTABUTh EMY B BEJOMOCTH OLIEHKY «HE 3aYTCHO».

OOyuaronMcs, He CHABIIMM 3a4€T B YCTAHOBJICHHBIC CPOKU IO YBA)XXKUTEIBHOM NpPUYHHE,
MHIUBUAYaAIbHBIE CPOKU IIPOBEJCHHUS 3aUeTa onpeaenstorcs qupekropoM MucTutyTa.

OOyugaroniecss, HUMEIONIME aKaJIeMUYECKYI0 3aJI0JDKEHHOCTh, CHAlOT 3a4eT B  CPOKH,
omnpezenseMble YHuBepcuteroM. MHbpopMmanus o0 JIUKBUIAIUU 3370DKEHHOCTH OTMEYaeTcs B
9K3aMEHAIIMOHHOM JIUCTE.

JlomyckaeTcsi ¢ paspemieHus aupektopa MHCTUTyTa M JOCpOYHas clada 3adyeTa C 3aluChio
pe3yJIbTaTOB B 3K3aMEHALMOHHBIN JIUCT.

WuBanuapl M Julla ¢ OrpaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBbS MOTYT CIaBaTh 3a4e€Thl B
CpOKH, YCTAHOBJICHHBIC WHIAWBUAYAJIbHBIM y‘I€6HBIM IIJIaHOM. I/IHBaJII/I,Z[BI " Jimia ¢ OrpaHU4YCHHBIMUA
BO3MOXXHOCTSIMU 3[IOPOBBS, UMEIOIINE HAPYIIEHHUs] OMOPHO-IBUTATENILHOTO ammapara, JOIYyCKaloTCs
Ha aTTCCTAlMOHHBIC UCIIBITAHUSA B COMTPOBOKACHNN ACCUCTCHTOB-COIIPOBOKAAIOIINX.

[Ipouenypa mpoBeneHHs MPOMEXKYTOUHON aTTecTaluu s OCOOBIX Ciy4daeB M3JI0KEHa B
«[TonoxeHnn 0 TeKyIeM KOHTPOJIE YCIIEBaeMOCTH M MPOMEKYTOYHON aTTeCTallii O00YJarOIIUXCs 10
OIIOIl oGakanmaBpuara, crneruanutetra W Maructparype» @®I'BOY BO IOxno-Ypansckmii ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ounas ¢popma o0ydeHHs

No Ol1IeHOYHBIE CPEJICTBA Kox u HaumenoBanue
TumnoBble KOHTPOJBHBIE 3amaHus W (WJIM) WHBIE MaTepHAIIBI, WHIAKATOpa
HEOOXOMMBIE TSl OIEHKH 3HAHWW, YMEHHM, HaBBIKOB U (WJIM) OTIBITA KOMIIETEHITHH

NeSITeIbHOCTH, XapaKTepU3YIOIUX c(HOPMUPOBAHHOCTh KOMITETEHIIUH
B IIPOLIECCE OCBOCHMSI IUCLUILIMHBI

1. 1. DIIeKTPUIECKUI 3apsI. BsaumonerictBue 3apsJIOB. NJI-1 ork-1.
Onekrpocratuueckoe moje. Bektop Hampspk€HHocTH.  Pacuér Hcnons3yer
3JIEKTPOCTATHYECKUX MOJEH. OCHOBHBIE 3aKOHBI
2. IloTeHnMaN MEKTPOCTaTUYECKOro nosisd. PaboTa mo mepemMenieHnio | eCTeCTBEHHOHAYYHBIX
3apAlI0B B JJIEKTpocTathdeckoM rmoje. lloreHnuman u rpaaueHt JUCLUTIINH JJIs
NOTEeHLMaNa. DKBUIIOTEHLUAIbHBIE TIOBEPXHOCTH. pelieHus
3. BemectBo B 3nekTpudyeckoM Tone. IlonsipHble W HENOJApHBIC | CTAHAAPTHBIX 3a7a4 B
MoJsiekynbl. [lonspusanust 1uanekTpukoB. Bektop cMemieHus. COOTBETCTBUHU C
4. IIpoBOAHMKM B DJEKTPOCTATUUYECKOM II0JIE. OJIEKTPOEMKOCTH | HANPABIECHHOCTHIO
MPOBOAHUKOB. KOHIEHCATOPBI. npo¢ecCuoHATBHON
5. IlocTostHHBIN NIEKTpUYECKUM TOK. 3akoH Oma. DIeKTpoABHKYIIas NEeSATEIbHOCTH

cuna. [IpaBmia Kupxroda v pacu€Tsl 37eKTpUIECKUX TETICH.

6. Knaccuueckass teopus 371€KTporpoBogHOCTU. BeiBon 3akoHa OMa.
[Ipupona cBepXIIpOBOAUMOCTH.

7. Hocurenu Toka B PA3IMUHBIX NPOBOJHUKAX. DJIEMEHTHl TEOpUU
anekTponpoBoaHocTH.  [lomynpoBoguuku.  IlomynmpoBoJHUKOBBIE
npubopsl.  DneMeHThl  (pu3MyYecKo AIeKTpOHUKH. KOHTaKkTHbIE
SBJICHUS] B METAJUIaX U MOJYIMPOBOAHHUKAX.
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8. MarnutHoe mnoJsie. BzauMoaeHcTBUE SIEKTPUYECKUX TOKOB.
Pacuérsl MmaruuTHbIX nonelt. 3akoH buo-Casapa-Jlannaca.

9. MaruutHble cBOMCTBa BemiecTBa. /lua-, mapa- u ¢peppoMarHeTHKH.
JlomMeHBL. DeppuUrtsl. ONEeKTpOMarHuTHbHIE cernaparopsl B
arpOMHKEHEPHH.

10. [leiicTBME MAarHUTHOTO TOJS HA OJJIEKTPUYECKUH TOK U
JBUOKYIIHECS 3apsbKeHHble yacTullbl. Cuna Ammnepa u cuia JlopeHiia.
Oddext Xomra. DIEKTPOABUTATEIH.

11. OnexTpomaruutHas uHAYKIUsA. 3akoH Papanes u npasuio Jlenna.
Mexanun3m Bo3HuKHOBeHUA DJIC HHAYKINH.

12. Tenepatopet rapmonuueckod OJIJIC wu  TpaHcPopMaTOPHL
NHIYyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MATHUTHOT'O MOJIS.

13. Tlepemennslii 3nekTpuueckuit Tok. Llenmn mnepeMeHHOro TOKa.
3akon OmMma [yis 1ened nepeMeHHoro toka. [loiaHoe compoTHuBieHUE
IIEpEMEHHOMY TOKYy. BekrtopHas nuarpamma. Pe3oHaHc B 1ermsx
MIEPEMEHHOT0 TOKa.

14. DnexrpomaruutHoe nosie. O6o6menne 3akona Papazes. 3akoH
NOJIHOTO TOKa. TOK cmenieHus. OJIEKTPOMAarHUTHBIE  BOJIHBI.
VYpaBHenuss Makcsemna. Cucrema ypaBHeHMH MakcBemia B
muddepeHnaIbHOW W HMHTErpaiibHOM (opmax. Bektop VYwmosa-
IToitnTunra. /laBienue ceera.

15. Tapmonunueckuii ocumwsaTop. CBOOOIHBIE 3JIEKTPOMATHUTHBIC
KosieOaHus. 3aTyXaolue U BEIHYKICHHbIe KoneOanus. Pe3onanc.

16. T'enepaums, mnepemaya W TPUEM DJIEKTPOMArHUTHBIX BOJIH.
OTKpBITHII KoJsieOaTebHbIHI KOHTYD. [TpuHumn paboThI
panuonepenaTyuka u paguonpUEMHHKA. Monynsauus u
JNETeKTUPOBAHUE  dBJEKTPOMArHUTHBIX BOJH. Paauvonokauusa u
TEJIEBUJICHNUE.

17. lllxana 351€eKTPOMarHUTHBIX BOJIH. Pa3nuuHble AuMana3oHbl 4acTOT
JJIEKTPOMArHUTHBIX BOJIH, WX XapakTepHble OCOOEHHOCTH H
TEXHUUYECKHUE CPEJICTBA UX MOJIYUYEHUS.

18. Hcnonb3oBaHWE BUAUMBIX, YIAbTPAdUONETOBBIX U APYTHX
U3Jy4YEHUI B paCTEHUEBOJICTBE U JKUBOTHOBOJICTBE.

[Ikana u KpUTEpUN OLIEHUBAHUS OTBETA O0YYAIOLIETrOCs MPEICTABICHBI B TAOIUIIE.

Hlkana Kpurepun oueHuBanus

OrleHKa «3a4T€HO» | 3HAHWE  NPOTPAaMMHOTO  Marepuaiga,  YCBOCHHUE

JONIOJTHUTENbHOW ~ JIUTEPaTyphbl,  PEKOMEHJIOBAHHOU

MPOTpaMMOit

JUCLUIUIMHBI, TPABWJIBHOE PEIIEHNE MH)KEHEPHOW 3aj1auM (Jomyckaercs
HaJIMYME MAaJO3HAYUTENbHBIX OIIMOOK MM HEJOCTaTOYHO IOJIHOE
PAaCKpBITHE COAEpKAHUE BOIIPOCA WX ITOIPEIIHOCTh HEPUHIUIIAAIBLHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

O1eHKa «HE 3aYTEHO)

npobensl B 3HAHMAX  OCHOBHOTO  IPOTPaMMHOIO  Marepuasia,
MPUHLMITHATIbHBIEC OIIMOKU IPU OTBETE Ha BOMPOCHI.

4.2.2. Dx3aMeH

DOk3aMeH sBiseTcs (QOpMON OLEHKM KadecTBa OCBOCHHUS OOYYarOIIMMCS OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEbHON MPOrpaMMbl IO paszenaM JUCHUIUIMHBL [lo pesynpTaTam
JK3aMeHa 00YYarOIIEeMyCsl BBICTABIISETCS OIEHKA «OTIIMYHOY, «XOPOIIO», «yIOBICTBOPUTEIHLHOY WIH
«HEYIOBJIETBOPUTEIILHO.
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OK3aMeH 10 JUCLMIUIMHE IPOBOJUTCS B COOTBETCTBUM C PACIHUCAHUEM NPOMEKYTOUHOU
aTTeCTalluy, B KOTOPOM YKa3bIBAE€TCs BPEMsI €r0 IMPOBEICHUS, HOMEp ayJAUTOPHH, MECTO IIPOBEICHUS
KOHCYJIbTAIlMH. Y TBEP’KACHHOE paclucaHue pa3MeIlaeTcsi Ha HHPOPMAIlMOHHBIX CTeHIaX, a TaKXkKe Ha
oduIMaILHOM caiiTe YHUBEpPCUTETA.

VYpoBeHb TpeOOBaHHMI I HMPOMEXYTOYHOM arTecTaluu OOY4YaIOUIMXCS YCTaHABIMBACTCS
paboueil mporpaMMoil TUCHUHUIIIIMHBI U JOBOJAUTCS 10 CBEACHHS 00y4alolUXCsl B Ha4ajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCA, KaK MpaBuio, Jekropamu. C paspemieHus 3aBeayronero kadenpoit
Ha JK3aMEHE MOXET IMPUCYTCTBOBATh MpernojaBarenb Kadeapbl, MPUBJICYCHHBIH A MOMOIIU B
IIpUeMe »HK3aMeHa. B ciydyae OTCyTCTBHsSI BEOyLIEro MpenojaBareis »3SK3aMeH IpUHUMAaeTcs
npernojaBaTesieM, Ha3HAaU€HHBIM pacopsHKEHUEM 3aBeAYIOLIEro Kadeapoii.

[IpucyrcTBue Ha H3K3aMeHe IMpenojaaBateneil ¢ Apyrux kadeap ©6e3 COOTBETCTBYIOIIETO
pacrnopsKeHUs peKTopa, MPOpeKTopa 1o yueOHoil pabore mwin aupekropa MHCTUTYyTa HE TOMyCKaeTCs.

Jlia mpoBeneHMsI PK3aMEHa BeNyIMH IpenojaBaTelb HAaKaHyHE IIOJy4yaeT B JIUPEKTOpaTe
3a4€THO-IK3aMEHAIMOHHYI0 BEJIOMOCTh, KOTOpas BO3BPAILAETCA B JUPEKTOPAT IOCIE OKOHYAHUS
MEPOIPUATHS B IEHb IPOBEACHUSI K3aMEHA UJIM YTPOM CIIEYIOIIETO JHS.

DK3aMeHbl MPOBOJATCA MO OWieraM B YCTHOM WM TNHCbMEHHOM BHJIE, JTUOO B BHUAE
TECTHPOBaHMA. DK3aMEHALIMOHHBIE OUJIEThI COCTABIISAIOTCS MO YCTAHOBIEHHOM (hOpMe B COOTBETCTBHH
C YTBEp)KIEHHBIMH Kadenpoil sK3aMEHAIIMOHHBIMH BOIPOCAMH U YTBEPXKIAIOTCS 3aBEAYIOLIUM
kadenpoil exeronHo. B Ouiere conepKuTcs... (VKasvleaemes Koauuecmseo 80npocog: ne boiee mpex
80NPOCO8, 2 meopemuyeckux 60npoca u 3a0a4a u m.o.).

DK3aMeHaTOpy MHPEeAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB JaBaTh I PEIICHMsS 3aJa4d M IMPUMEPBl, HE BBIXOJAIIUE 33 PaMKH
IIPOMICHHOI0 MaTepuaa 1o U3y4aeMoi AUCLUIIIMHE.

3HaHUsI, YMEHUS U HAaBBIKU OOYYAIONIMXCS OMPENEISIOTCS OLEHKAMHU «OTIMYHOY, «XOPOIIOY,
«yIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTb B JICHb K3aMEHa.

[Ipu mpoBeAeHHWH YCTHOTO »OHK3aMEHa B ayIUTOPHM HE JOJDKHO HaxXOOUTbcs Oolee
(VKa3vleaemcs KOIU4ecmeao obyyaouwuxcs) Ha OJHOTO IPErnoaaBaTers.

[Ipu mnpoBeneHMHM YCTHOTO SK3aMEHA CTYACHT BbIOMpAaeT »HK3aMEHALMOHHBI OWIeT B
CIIy4aiflHOM MOpsAKe, 3aTeM Ha3bIBaeT (haMUIIUIO, UM, OTYECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.

Bo Bpemsi sk3aMeHa oOydaromryecs MOTYT IOJIB30BaTbCS C pa3pelIeHUs 3K3aMeHaropa
MPOrpaMMOM  JUCITUTUIMHBI, CIPABOYHOM W HOPMATHBHOM JIMTEPAaTypOd, APYrUMHU TMOCOOMSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemsi moAroToBku OTBeTa MpH CAaye SK3aMeHa B YCTHOM (opMe JOJKHO COCTaBISITH HE
MeHee 40 MUHYT (10 JKETAHUIO 00YYarOIIeTrocss OTBET MOXKET OBITh JOCPOYHBIM). BpeMs oTBeTta — He
oomnee 15 MuHyT.

OOyuaronuiics, HCIBITHIBAIONINH 3aTPyIHEHHSI TIPU MMOATOTOBKE K OTBETY MO BHIOPAaHHOMY MM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM IMPOAJIEHUEM BpPEMEHU Ha
noaroToBky. [Ipy oxkOHUYAaTeIHLHOM OIEHHMBAHWM OTBETa OIICHKA CHIDKAeTCsl Ha ofuH Oayul. Beimaua
TpPEeThero OuseTa He pa3peniaeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3siB OWJIET, OTKa3ajcsi OT MPOXOXKICHUS
aTTeCTallMd B CBSI3U C HEMOATOTOBJIEHHOCTBIO, TO B  BEIOMOCTHM €My BBICTABIIICTCS OLIEHKA
«HEYOBJIETBOPUTEILHOY.

Hapymienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajoB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUOB JUYHON KOMMYHUKALIMOHHOW M KOMIBIOTEPHON TEXHUKH
BO BpeMs aTTECTAllMOHHBIX MCIBITaHUI 3ampenieHo. B cimyuae HapymeHust 3Toro TpeOoBaHUs
npenojaBaTesib 00s3aH yJaIUTh O0YYaromlerocss M3 ayJIuTOPUU U MPOCTaBUTh €My B BEIOMOCTH
OLIEHKY «HEYAOBJIETBOPUTEIHHOY.

[IpenonaBarenn HECYyT NMEPCOHAIBHYIO OTBETCTBEHHOCTh 33 CBOEBPEMEHHOCTb U TOYHOCTh
BHECEHHUS 3alUCel O pe3yiapTaTax MPOMEKYTOUYHOW aTTeCTallud B 3a4€THO-DK3aMEHALMOHHYIO
BEJIOMOCTb.

37



HesBka Ha »K3aMeH OTMEYaeTcsl B 3a4€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jns  oOydaromxcsi, KOTOpbIE HE CMOIVIM CcOaThb JK3aMEH B YCTAHOBJIEHHBIE CPOKH,
VYHUBEpPCUTET yCTaHABIMBACT NMEPHUOA JUKBUAALNYU 33J0/KEHHOCTH. B 3TOT mepuon npenojasareny,
NPUHUMABIIKE 5K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JHEH, Korga oHu OyayT NMpUHUMATH
3ao/bkeHHOCTH. VMHpopMmanus o JHMKBHIAIMM 33J0JDKEHHOCTH OTMEYAETCs B SK3aMEHAIMOHHOM
JIUCTE.

OOyuaronmMesl, MOKa3aBIIUM OTJIMYHBIE W XOPOIIME 3HAHHUA B TEUEHHE CEMECTpa B XOJe
MOCTOSTHHOTO TEKYIIETO0 KOHTPOJIA YCIIEBAEMOCTH, MOXET OBbITh INPOCTaBlIeHA 3K3aMEHAlMOHHAs
OLIEHKA JIOCPOYHO, T.€. 0e3 caaun 3k3ameHa. OlLieHKa BBICTABIIAETCS B HK3aMEHAIIMOHHBIN JIUCT WK B
3a4E€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WMHBanuapl ¥ JULa ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSMH 37I0POBbS MOTYT C/IaBaTh dK3aMEHBI B
MEXCECCHOHHBIN MIEpHO/] B CPOKH, YCTAaHOBJICHHbIE HHANBUYaTbHBIM YU€OHBIM TNIaHOM. MIHBamUAb! 1
JMIA C OTPAaHUYEHHBIMH BO3MOXHOCTSIMM 3/I0POBbs, MMEIOIIUE HApyIIEHUS OMOPHO-IBUIATEIBHOTO
anmapara, [JOMYCKalOTCs Ha aTTECTAllMOHHBIE MWCIBITAHUS B CONPOBOXKJIEHUU ACCHUCTEHTOB-
COIIPOBOKIAIOIUX.

[Iponienypa mpoBeaeHHs MPOMEKYTOUHOM aTTECTAllMM AJIsi OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmokeHnu 0 TEKyleM KOHTPOJIE YCIIEBAEMOCTH U IIPOMEKYTOUHON aTTEeCTalluu 00Yy4aroLUIUXcs 10
OIIOIl OakanaBpmara, crenuanuTera u maructparyps» OI'BOY BO IOxno-Ypansckuit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 1.).

Ounas ¢popma o0yueHust

Ne Ol1IeHOYHBIE CPEICTBA Kox u HaumenoBanue
1 TumnoBbie KOHTPOJIBHBIC 3aaHUS U (WJIN) UHBIC MaTePUAIbI, WHJIMKaTopa
He0oOXO0IMMBIE [T OLICHKU 3HAHUM, YMEHUI, HABBIKOB U (WUJIM) OIbITA KOMITIETEHIINH
NeSITebHOCTH, XapaKTEPH3YIOLINX COPMHUPOBAHHOCTh
KOMIIETEHIIH B poliecce OCBOSHUS AUCLUTIITMHBI

1 2 cemecTp NJ-1 onx-1.
1. Ponp ¢Qu3uku B pa3sBUTUU TEXHUKH W arpOMPOMBIIIICHHOTO Hcnons3yer
MIPOU3BO/JICTBA. OCHOBHbBIE 3aKOHBI
2. Kunematuka MarepuanbHOW TOYKM. KoOOpAMHATHBIM METOJ | ECTECTBEHHOHAYYHBIX
onucanus ABMWKeHUH. KuHemarnueckoe ypaBHEHHE MABMXKEHUS U JTUCIUIUIAH 151
orpeJiesiieMble TI0 HeMY KHHEMaTHYeCKHUE XapaKTePHUCTUKH. pelieHus

3. Bekropuplii cmoco0  ommcaHus — ABWKEHUH.  BekTopsr
MepeMenIeHusi, CKOPOCTH, YCKOpPEHHUS. YTJOBBIE XapaKTEPUCTUKHU

CTaHJAPTHBIX 3a71a4 B
COOTBETCTBHU C

JBUKCHHUSI T10 OKPY’KHOCTH. HaIIPABJICHHOCTBIO
4. DneMeHThl PeNITUBUCTCKON MexaHuku. [locTynarsl crienuansHol | mpodeccuoHaTbHON
TEOpUH OTHOCUTEIHHOCTH. [IpeoOpazoBanus Jlopenma. CroxeHue NEATeIbHOCTH

ckopocTel. OTHOCUTENBHOCTh [UIMHBI OTPE3KOB M JUINTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. /IlnHaMMKa MaTepuaibHOM TOYKM M IOCTYIIATEIbHOIO JBUKEHUS
TBEpAoro Ttena. IIpuHimn oTHocutenbHOCTU. 3akoHbl HploTOHA.
Bung! cuin.

6. JluHamuka BpamateabHOro ABUXKEHUA. MOMEHT cuibl. MOMEHT
MHEpUUHU. 3aKOHBI COXPAHEHHS UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. VIHepuuaibHbIE W HEWHEpLHAJIbHBIE CHUCTEMBI OTCU€Ta. CHIIBI
WHEPLUU IIPU Pa3INYHbIX BUIAX ABUKCHUS.

8. Pabora, MomHOCTh U 3Heprus. Mexanuueckast paboTa U MOLUTHOCTb
IIPY MOCTYNATEIbHOM M BpallaTeIbHOM JBMKeHUAX. KnHernueckas
JHEPIUs U TEOPEMA O KHHETUYECKON YHEPTUU.

9. KoHcepBaTuBHBIE CHJIBI W TOTEHIMaNbHas SHeprus. [Ipumepsl
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MMOTEHIMAIBHBIX MTOJIEU. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.
10. Mexannyeckue Konebanus. KuHemMaTMka TrapMOHMYECKHX
koJsebanuii. CrnoxxeHne KojiebaHui. AKYCTHYECKHE PE30HATOPBI.
11. Jmramuka rapMoHuueckux KoneOanuil. JIuddepennmansaoe
ypaBHEHHE KoJieOaHMH. 3aTyxaioulue U BbIHYKICHHbIE KOJEOAHHUS.
Mexannyeckuii pe3oHaHc. MasTHUKH.
12. Mexanuueckue BOJIHBL. BosiHOBoe ypaBHeHHWe. Buabl BOJH.
Wntepdepentust, audpaknuss u aucnepcuss BosH. Bonabl u
uHpopMaLHs.
13. OcCHOBHBIE TOJIOKEHHUS MOJEKYISIPHO-KUHETUYECKON TEOpHH.
Wneanbhblii raz. OcHoBHoe ypaBHeHre MKT n ypaBHeHue cocTosiHUS
MJI€aIbHOrO Iasa.
14. ArperatHble cocTossHUS U (a30BbIE NEpexoabl. PeanbHblie ra3sl.
Cxmwxkenne ra3oB. OcoOEHHOCTH KUIKOTO cocTosiHusg. CTpoeHue
KpuctamuioB. JlegekTsl KpucTaminueckoro crpoeHus. [Ipounocts u
IJJACTUYHOCTb.
15. SBnenus mnepenoca. Juddys3us, TEmIONPOBOIHOCTE U
BHYTpPEHHEE TpeHHE. MOJIEKYIIpHO-KUHETUYECKAsT TEOPUs SIBICHUI
IepeHoca.
16. OcHOBBI TEepMOAMHAMHUKH. BHYTpEHHsII SHEpPrusi U TMEpPBOE
Hayajlo TepMoauMHaMHMKH. PaGora M TeroéMKocTh raza mpu
Pa3IMYHBIX MTPOLIECCAX.
17. Btopoil 3akoH TepMOAMHAMUKHU. TeruioBble JBUTATENH U
xonogunabHbeie  Mamuabl.  KIIJ[  TemmoBeIX — aBurarenein  u
CTaTUCTUYECKUIH CMBICI BTOPOTO 3aKOHa TepMmoauHamuku. [lonsTue
SHTPOIHUH. Tperuii 3aKOH TEPMOJIUHAMUKH. DJIEeMEHTBI
OMOdPHEPTeTHKH.

4 cemecTp
18. DnemenTtsl reomeTprudeckol onTUKU. OCHOBBI T€OMETPUUYECKOU
ontuku. Dopmynsl Ppenens. [IpuHIUIT 0OPaTUMOCTH CBETOBBIX
myueit. [Ipubopsl TeOMETPUUYECKON ONTHKH.
19.®oromerpus.
20. DnemenTsl BosiHOBOM onTHkH. [Tpuniun [foiirenca.
21. Unrepdepenunst cBera. KOrepeHTHOCTh W ONTHYECKHH XOJ
aydei. YcimoBus MakcMMyMa W MHHHUMYyMa. HHTepdepomeTpsl.
DneMEeHTHI Toorpaduu.
22. Hudpaxius CBeTA. [TpuHIMI I'tolirenca-dpenens.
JudpakuronHas peméTka. Cnexrporpadwus. Judpakmmst
PEHTICHOBCKHUX JIy4eil.
23. B3aumoneiictBue usinydeHus ¢ BemectBoM. [lomspusanus ceera
IIPU OTPAKEHUU U MTPEIIOMIIEHUH.
24. JlBoitHoe nydenpenomsieHue. ONTHYECKH aKTHUBHBIE BEILIECTBA.
Caxapumetpsl. MckyccTBEHHass aHU30TPONMS U €€ MCIOJIb30BaHUE.
HopmasnibHas n aHoMalIbHAs TUCTIEPCHUS.
25. TennoBoe wu3ziaydeHue. AOCOMOTHO uEpHOE Teno. 3aKOHBI
Kupxroda, Credana-boneiivana u Buna. dopmyna I[lnanka.
OnTuueckasi IUPOMETPHUSL.
26. ®oroaddexr. BHemHuil, BHYTPEHHUW ¥  BEHTUJIBHBIN
dotorddexr. YpaBHeHHE DOWHIITEHHA. [Tpumenenue
dhotosnemenToB. Dddekt Komnrona. JIroMUHECIIEHTHOE U3ITyUYCHHE.
buomroMuHecueHus.
27. ®oTtobuonoruyeckue nporecchl. Dotocunres. TepMoguHaMuKa 1
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MexaHu3M ¢oTocuHTe3a. bruosHepreTuka.

28. DOneMeHTbl KBAaHTOBOM MeXaHUKH. KopmyckylsipHO-BOJIHOBOI
JTyaJIN3M. Hudpakmms 3JIEKTPOHOB. CooTHoIIEHUS
HeonpenenéHuocreil. Ypasuenue llIpenunrepa.

29. Atom Bomopona. DHepreTuyeckue ypoBHM atoma. IloTeHmman
BO30ykJeHuss W wuoHmzauuu. Iloctymarel bopa. W3myduenue wu
MOTJIOLIEHNE dHEPruu. Boiopoaono100HbIE HOHBIL.

30. CTpykTypa CIOXHBIX aTOMOB. ODHEPreTUYECKHE YPOBHU B
cnoxHbix aromax. Ilpunmun I[laynu. Onrtuueckue CHEKTPbl U
CHEKTpPbl PEHTIeHOBCKOro wu3nydeHus. llepuomnmueckas cucrema
anemenToB J|.M.Menneneena.

31. ®uszuka MoJIeKyJ. DHEPTeTUUECKHEe YPOBHH MOJIeKysl. OOMeHHOe
B3auMojieiicTBre. MomnekynsipHble CHeKTpbl. [IpuHImMN paboThI
KBAHTOBBIX T'€HEPATOPOB. DJICKTPOHHBIN TapaMarHUTHBIM PE30HAHC.

32. Tlomumepbl u KuAKHE KpUCTaUIbl. (OCHOBHBIE  BUIBI
KOJUIEKTUBHU3AIMH MoJieKysl. CTpoeHHe MOIUMEPOB U UX PU3NYEeCcKue
cBOMCTBA. THNBl KUIKUX KpUCTAIOB. /JlUCcrmuieM Ha KUJIKUX
KpUCTaJIIax.

33.5lBnenue paguoaKTUBHOCTU. Buapl paavoakTHBHOIO pacmaja.
3akoH paanoakTUBHOTO pacmnajna. CtaOuibHbIE M PaJMOAKTHBHBIE
n3oTonbl. COBpEMEHHBIE METOABI PAAMOXUMUU M PaIuOOUOJIOTHH.
[TpoGeMbI pao’KOIOTHH.

34. CocraB aromHoro sigpa. M3oronsl. MexaHM4eCcKUii 1 MarHUTHBII
MOMEHTHI fAlep. SepHbIe CUIIBI U SHEPrus CBS3U sapa. SAnepHblil
MarHMTHBIN PE30HAHC U €r0 UCIOJIb30BaHuUE.

35. Snepubie peakuuu. MexaHu3M sAepHbIX peakiui. llennas
peakuust geneHus sangep.  Mcmosib30BaHME  aTOMHOM — DHEPIUM.
[Ipobnema ympaBisieMoil TepmosiiepHoi peaknuu. JHeprus ComHia
U 3BE31. SlnepHas 9KOIorusl.

36. DnemeHtapHple yacTuibl. Kiaccudukamms sraeMeHTapHBIX
yacTull. B3anmomnpeBpamaeMocTh 3JIEMEHTAPHBIX YacTUll. MeTobl
YCKOpPEHHUsl 4YacTul. AHTHMYACTHUIIBI M aHTUBELIECTBO. BemiectBo B
AKCTPEMAJIbHBIX YCIOBUSIX.

37. CoBpemenHas (u3uka W arpouHkeHepus. BemiectBo u mose.
OOBEKTHI U MPOLECCH. DBOJIIOLMOHHBIE MPOLECCH MPeoOpa3oBaHus
Marepuu. BenecTBeHHbIE, 3HEPreTUYECKHE, HIEKTPOMATHUTHBIE M
uHpOpMallMOHHBIE  TpeoOpa3oBaHusl  OMO0OBEKTOB.  Pas3Butne
arpou3uKH, OMOMEXaHUKH, onodusukm, OMOYHEPTreTHKH,
O6uonH(pOpMaTHKH, OMOTEXHOJOTHH U arpOMH)KEHEPUH.

3aounasi popma oOyueHust

OITMCaHUuA HBHX(CHHﬁ. Kunemarnueckoe YPaBHCHHUEC JBUKCHHA U

Ne OueHouHbIE CpEeACTBA Kon n naumenoBanue

1 TumnoBbie KOHTPOJIBHBIC 33TaHUS U (MJIM) UHBIC MaTepUAJIbI, WHJIMKaTOopa
HEOOXOUMBIC JJIs OIICHKU 3HAHUH, YMEHHM, HABBIKOB ¥ (WJIH) OTIBITA KOMITIETEHIIUH
NEeSTENIbHOCTH, XapaKTepU3YIOINUX C(hOPMUPOBAHHOCTh KOMITETEHIIUI

B IIPOLIECCE OCBOCHUS UCIUILTMHBI
1 1, 2 cemecTp NJ-1 onx-1.

1. Ponp ¢u3uku B pa3BUTUM TEXHUKH M arpolpOMBIIUIEHHOTrO | Vcronb3yeT OCHOBHBIE
MIPOM3BO/JICTBA. 3aKOHBI
2. Kunemaruka wMaTepuaibHOW TOYKU. KoOOpIMHATHBIM METOJ | €CTECTBEHHOHAYUYHBIX

JUCLIUTLINH IS
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orpezieNiieMble [0 HEMY KHHEMaTHYECKHE XapaKTePUCTHKU.
3. BekTopHbIii crioco0 onucanus JBMKEeHUI. BeKTopbl nepeMerieHus,
CKOPOCTH, YCKOpPEHHS. YTJIOBbIE XapaKTEPUCTHKH JIBUXKEHHUS I10
OKPYKHOCTH.

4. DneMeHThl PeITUBUCTCKOW MeXaHWKU. [locTynaTsl crienuanbHON
Teopur oTHocuTenbHOCTH. [lpeoGpaszoBanust Jlopenma. CioxeHue
ckopocTeil. OTHOCHUTEIBHOCTh MJIMHBI OTPE3KOB U JJIUTEIHHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. JluHaMuKa MaTEepUAJIbHOW TOYKM U IOCTYNATENbHOIO JBHUKECHUS
TBEpAOro Ttena. [IpuHIMI OTHOCUTENBLHOCTU. 3akoHbl HbIOTOHA.
Bung! cui.

6. /luHamMuKa BpamaTeabHOro ABWKEHUSA. MOMEHT cuiibl. MOMEHT
HMHEpUUHU. 3aKOHBI COXPAaHEHUSI UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. WHepuuanbHble U HEWHEPIUAIbHbIE CHUCTEMBI OTcuéra. CHibl
MHEPILUHU NP PA3IUYHbIX BUIAX ABUKCHUSI.

8. Pabora, MomHOCTH ¥ 2HEprusi. Mexanndeckas paboTa ¥ MOIITHOCTD
MpU MOCTYIMATEIbHOM W BpallaTelbHOM ABMXKEHUsAX. KuHernueckas
SHEPrus U TeOpeMa 0 KHHETUYECKOI SHEPTUH.

9. KoncepBaTuBHbIE CUJIBI M NOTEHLUMANIbHAs »Heprusi. [Ipumepsl
MOTEHIIUAJIBHBIX MMOJeH. 3aKOH COXpaHEHHsI SHEPTUU B MEXAHUKE.

10. Mexannueckue Konebanusi. KuHemaTnka TrapMOHMYECKUX
konebanuit. CrnoxxeHne KojiebaHui. AKYCTHYECKHE PE30HATOPHI.

11. Jlunamuka rapmoHmueckux konebanuii. Juddepennumanpaoe
ypaBHEHHE KoyieOaHuM. 3aTyxarollMe M BBIHYXJIEHHbIE KoJjeOaHus.
Mexanunyeckuii pe3oHaHc. MasTHUKH.

12. Mexannueckue BOJHBL. BomHOBoe ypaBHeHue. Buabl BoOH.
Wntepdepennus, audpakuus W AUCHepcHss BOJH. BoiHbl
nHpopMarus.

13. OcHOBHbBIE TOJOXKEHUS MOJICKYISIPHO-KUHETUYECKONH TEOPHH.
Wneanbnsiii raz. OcnoBHoe ypaBHeHne MKT u ypaBHeHUE cOCTOAHUS
UJIeabHOTO Ta3a.

14. Arperatubie coctosiHus U (Da3oBbIe Mepexonbl. PeanpHbIC Ta3bl.
Cxwmxennie Ta3oB. OCOOEHHOCTH JKHUIKOTO cocTosiHusA. CTpoeHue
kpuctaiios. JledexkTsl Kpuctamumyeckoro crpoeHus. [IpouHocts u
MJIACTUYHOCTb.

15. SBnenus mepenoca. uddy3us, TemaonpoBOAHOCTh U
BHYTpEHHEE TpeHue. MoJIeKyIsspHO-KUHETUYECKAsT TEOpHs SIBICHUI
nepeHoca.

16. OcHOBBI TepMOAMHAMMKHN. BHYTpEeHHS SHEPrUs U IEPBOE HAYAIIO
TepMoauHaMHUKU. Pabota M TEmIoEMKOCTh raza MHpH pa3iIHYHbIX
nporeccax.

17. Btopoi 3akoH TepMOAMHAMUKHU. TemnjgoBble [BUTATENd |
xononunbHbple  MammHbL.  KIIJI  TemoBeiX — nBurarteneit  u
CTaTHUCTUYECKUIN CMBICI BTOPOTrO 3aKOHa TepMoAuHaMHKHU. [loHsTHE

SHTPOIUH. Tpetun 3aKOH TEPMOAUHAMUKMU. DIIEMEHTHI
OMOYHEPIeTHKHU.
18. ONEeKTpUUECKUI 3apsn. B3anmoperictsue 3aps10B.

DnekTpocTaTuyeckoe 1mosie. Bektop Hanpssk€HHOCTH.  Pacuér
AMeKTpocTaTuuecKuX nojied. [loTeHnuan 31eKTpocTaTHYeCKOro MoJsl.
PaGora mo mepememieHHI0 3apsAg0B B DJIEKTPOCTATHUYECKOM IOJIE.
HOTGHI_[I/IaJI u TpagucCHT IHoTcHIaia. 3KBI/IHOTGHI_II/I3..HBHBI€
MTOBEPXHOCTH.

pELICHUS CTaHIaPTHBIX
3a1a4 B COOTBETCTBUU
C HATPaBICHHOCTHIO
npodeccrnoHanbHOM
JEATSILHOCTH
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19. BemectBo B siiekTpuueckom rmose. [lonsipHble U HemonsipHbie
Moniekysbl.  Ilomspusanus  AUBIIEKTpUKOB. Bektop cmeleHus.
[IpoBOogHUKKM B  AJIEKTPOCTATUYECKOM TOJIE.  DIJIEKTPOEMKOCTh
poBOAHUKOB. KOHIEHCATOPHI.

20. [TocTossHHBIM BIIEKTPUYECKHI TOK. 3aKkoH Oma.
Onexkrponasmwxkymas cuna. [lpaBuna  Kupxrodpa wu  pacuérsl
AJIEKTPUYECKUX LICTIEH.

21. Knaccuueckas Teopust 3J€KTPOIIpOBOAHOCTH. BriBoj 3akoHa OMa.
IIpupona cBepXNpoOBOIUMOCTH.

22. Hocutenn TOKa B pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUU
anekTponpoBoaHocTH.  [lomynmpoBoguuku.  IlonynpoBOIHHUKOBBIE
npuOOphl. DJIEMEHTHl (PU3HYECKOM JICKTPOHHKH. KOHTaKTHBIE
SIBJICHUS] B METAJIaX U MOJYIPOBOJHUKAX.

23. MaruutHoe moJne. BzauMonencTBuE JJIEKTPUYECKHUX TOKOB.
Pacuérsl MmaruuTHBIX nosneil. 3akoH buo-Casapa-Jlannaca.

24. MaruuTHbIE CBOMCTBa BemecTBa. [{ua-, mapa- u peppomMarHeTukHu.
JIOMEHBL. ®eppuThl. DNEeKTpOMarHuTHbIE cemaparopel B
arpOMHKEHEPHH.

24. JlelicTBM€ MAarHMTHOTO TIOJS Ha DJIEKTPUYECKUH TOK U
JBIDKYILHECS 3apsKeHHble yacTuilpl. Cuna Amnepa u cuiia JlopeHna.
Dddext Xomra. DIEKTPOABUTATEIH.

25. DnexkTpoMarHuTHas HWHAYKIUA. 3akoH Papanes W TPaBHIO
Jlenua. Mexanusm Bo3HukHOBeHMs DJIC HHIYKIUU.

26. T'eneparopbl rapmonmueckoir JIJIC u TtpaHchopmMaTopsl.
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsi MATHUTHOTO MOJISI.

27. llepeMeHHbIN »nekTpuueckuii ToK. llenmu mnepeMeHHOro TOKa.
3akon Oma [uist neneid nepemeHHoro Toka. IlonHoe comportuBieHue
NepeMeHHOMY TOKYy. BekrtopHass nuarpamma. Pe3oHanc B memsx
IIEPEMEHHOT'0 TOKA.

28. DnekrpomarautHoe mosie. O6ob6menne 3akona dapazes. 3aKoH
oJIHOrO  Toka. Tok cMemieHHs. OJEKTPOMAarHUTHBIE  BOJIHBI.
VYpaBHenuss Makcemta. Cucrema ypaBHeHM MakcBemia B
muddepeHManbHO U MHTErpanbHOM  (opmax. Bektop VYmosa-
IloitnTrara. JlaBnenue cBera.

29. I'apmonmveckuit ocrmusiTop. CBOOOTHBIE 3JIEKTPOMArHUTHBIC
Kose0aHus. 3aTyxarolue U BeIHYKICHHbIE Kosiebanus. Pezonanc.

16. T'enepamus, nepenaya M OpUEM BJIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIN KoJieOaTenbHBIN KOHTYP. [Tpunun paboThl
paauonepenarTanuka " paluonpUEMHUKA. Monymsnus "
NETEKTUPOBAHNWE  DJIEKTPOMAarHUTHBIX BOJIH. Paaunonokanusa U
TEJEBUICHHUE.

30. IlIxana >1eKTPOMAarHUTHBIX BOJH. Pa3nuyHbie 1uana3oHbl YaCTOT
ANEKTPOMATHUTHBIX BOJH, UX XapakTepHble OCOOCHHOCTH U
TEXHUYECKHUE CPEACTBA UX MOTYyUEHHUS.

31. Wcmonp3oBaHWE BHUAMMBIX, YyIbTPA(QHOIETOBBIX U APYTUX
W3JIy4YEHU B PACTEHUEBOJCTBE M >KMBOTHOBOJCTBE.18. DiieMEHTHI
reoMeTpuueckoil  onTuku. OCHOBBI T€OMETPUYECKOM  ONTHUKH.
®opmynel  Openenst. [IpuHnUn 00pPaTUMOCTH CBETOBBIX JIYYCH.
[TpuGopsl TeOMETPUYECKON ONITHUKH.

32.DotomeTpus.

33. DneMeHThI BOIHOBOM onTuku. [Tpunnun ['roiirenca.

34. Watepdepennms cBera. KOrepeHTHOCTh W ONTHYECKUH XOJ
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nydei. YcnoBus MakcuMymMa W MuHUMyMa. HHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.

35. Judpakmms CBETA. [TpunIun I'tolirenca-dpenens.
JudpakimonHas pemeérka. Cnekrporpadus. Hudpaxius
PEHTT€HOBCKHX JIy4eil.

36. B3aumonelicTBue u3nydeHus c BemecTBoM. Ilonspuzanus csera
IIPU OTPAKEHUU U TIPEITIOMIICHUH.

37. JBoitHoe nydenpenomieHue. ONTUYECKU AKTUBHBIC BEILECTBA.
Caxapumetpsl. MckyccTBeHHass aHM30TPONUsS U €€ KCIOJIb30BAHHE.
HopmasibHas u aHOMalIbHAsI TUCTIEPCHUS.

38. TemnoBoe wu3nmydeHue. AOCONIOTHO YEPHOE TeNo. 3aKOHBI
Kupxroda, Credana-bonmprimana u Buna. ®opmyna Ilnanka.
OnTuyeckasi TMPOMETPHUSL.

39. ®orordbdexr. BHemHM, BHYTpEHHUH W  BEHTHJIHHBINA
dotorddexr. YpaBHeHHe DHHIITEHHA. [Ipumenenwne
dbotoanemenToB. Ipdext Komnrona. JIloMHUHECIICHTHOE U3ITyUYCHHE.
buonroMuHecueHIus.

40. ®orobmomornueckue mporecchl. DotocuHTe3. TepmMoanHAMUKA U
MexaHu3M GoTocuHTe3a. brosHepreTHka.

41. DnemeHTbl KBAaHTOBOM MexaHUKU. KopmycKynsipHO-BOJTHOBOM
Jyaii3M. Judpakims 3JIEKTPOHOB. CooTHoteHus
Heonpenenéunocreil. Ypasuenue llpenunrepa.

42. AtoMm Bojmopoja. DHepreTuyeckue ypoBHU aroma. [loTeHiman
Bo3OyxaeHuss W woHu3anmu. [locrtymarel bopa. Wsnydenwme wu
MOTJIONIEHUE SHEPTUU. BoI0Opoa0I0100HBIE HOHBI.

43. CTpykTypa CIOXHBIX aTOMOB. OHEPreTHYECKHE YpPOBHH B
cinoxHbiX aromax. [lpunmun I[laynu. OnTudeckue CHEKTPH U
CHEKTpPbl PEHTTEHOBCKOro wu3nydeHus. llepuoamdeckas cucrema
anemenToB JI.M.Meneneena.

44, ®Ousnka MOJIeKyJl. JHEPreTHUecKrue YpoBHU MoJiekyia. OOMeHHOe
B3auMojeiictBue. Monekyisipable  cnekTpbl. [IpuHIuMn paGoThI
KBAHTOBBIX T'€HEPATOPOB. DJICKTPOHHBIN TapaMarHUTHBIM PE30HAHC.
45. Tlomumepsl #  KuAKUE KpucTauibl. (OCHOBHBIE  BHJIBI
KOJUIEKTUBHU3AIMH MoJieKysl. CTpoeHue MoIuMepoB U X (pU3NYECKUE
cBoricTBa. THUIBI KUAKUX KpUCTAUIOB. JlUCIuiem Ha KUJIKUX
KpUCTaJIIax.

46.51BneHne paavoOaKTUBHOCTH. BuIbl paanoakTUBHOIO pacraja.
3aKkoH paAuoakTUBHOro pacnaga. CtaOuibHble M PaAHMOAKTUBHBIE
u3oronbl. COBpEeMEHHBIE METOJbI PATUOXUMUU H DPATUOOUOJIOTHH.
[TpoGeMbI paTo’KOIOTHH.

47. CocraB aromHoro siapa. M3oronbl. MexaHuueckuii 1 MarHUTHBIN
MOMEHTHI sifiep. SIIepHbIE CUJIBI M DHEPrsl CBs3M sApa. SaepHbId
MarHUTHBIN PE30HAHC U €0 UCTOJIb30BaHUE.

48. Slnepubie peakuuu. MexaHu3sM saaepHbIX peaknui. llemHas
peakuust neneHus sangep. Mcnonb3oBaHuME aTOMHOW — SHEPIUH.
[Ipobnema ympaBnsemon TepMmosiiepHoi peakiuu. DHeprus ComHia
U 3BE31. SlnepHas 9KOIorusl.

49. DmnemeHTapHble dYacTunbl. Kraccudukamus dIeMEHTapHBIX
yacTull. B3auMomnpeBpaiaemMocTb 3J€MEHTApHBIX 4YacTull. MeTobl
YCKOPEHHUsl 4YacTHll. AHTHYaCTULBI M AaHTUBEIIECTBO. BemiecTtso B
AKCTPEMAJIbHBIX YCIOBUSIX.

50. CoBpemenHas ¢u3uka W arpowHkeHepus. BemectBo u more.
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OOBEKTHI M MPOIECCHl. JBOJIIONMOHHBIC TIPOIECCHI TIPe0Opa30BaHUs
MaTepuu. BeliecTBeHHBIE, IHEPreTHUECKUE, SJICKTPOMATHUTHBIC WU
nH(pOpMaMOHHBIE
arpo(u3uKH, OMOMEXaHMKH, Oonopu3uKy, OMOdPHEPTeTHKH,
OMOMH(pOPMATUKHN, OMOTEXHOJIOTHH U arPOUHKCHEPHH.

npeoOpa3zoBanusi  OM00OBekTOB.  Pa3Burhe

[IIkana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOJINIIE

Ilkana Kpurepun oneHuBanus
BCECTOPOHHEE, CHCTEMAaTHYECKOe U TJIyOOKOE€ 3HaHHME IPOrpaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIONOJHUTEIBHOU JIMTEPATYPBHI,
(oTNIM4HO) PEKOMEHJI0BAaHHOM IPOrpaMMON JUCHMIUIMHBI, NPaBUWIBHOE pELICHUE
3aJ1a4H.
[IOJJHOE€ 3HAaHUE NPOrPaMMHOrO MaTepuana, YCBOEHHE OCHOBHOM
Onenka 4 JIUTEpaTyphl, PEKOMEHI0BaHHOU B Iporpamme, HaJIn4ue
(xoporo) MaJI0O3HAYUTENBHBIX OIMMOOK B PEIICHWUW 3aJlayd, WM HEIOCTAaTOYHO
IIOJIHOE PACKPBITUE COAEPKAHUE BOIIPOCA.
Ouetixa 3 3HaHUE OCHOBHOI'O NMPOrPaMMHOI0 MaTepHuaja B MUHMMalIbHOM 00beMe,
MOTPEIIHOCTH HEMPUHIMIINAJIBHOTO XapaKkTepa B OTBETE HAa 3K3aMEHE U B
(Y1OBIETBOPUTEIBLHO)
pELICHUH 331a4u.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOI'O  IPOrPaMMHOTO  MarepHaia,

(HEYTOBJIIETBOPUTEIHLHO)

MPUHIOHUIIWAJIbHBIC OIIHOKU ITpH OTBCTEC HA BOMMPOCHI M B PCIICHUH 3a1a4H.
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Howmepa nucroB OcHoBaHue a1d
Homep P Pacmmdposka Jlata BHECEeHU
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