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PaGouas nmporpamMma JuCHHIUIEHEI «DH3HKa» COCTaBNEHa B COOTBETCTBUM C TPEOOBaHUAMH
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CocraBuTens — Kagauaar GU3MKO-MaTeMaTHIeCKHX Hayk, goueHT Hukumun 10.A.
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1. Ilnannpyemble pe3yabTaThbl 00y4eHUS 10 AUCHMUILINHE, COOTHECEHHbIE C ITIAHUPYEMbIMU
pe3yiabTratamu ocBoenusi OIIOII

1.1. lean 1 3a1a4M QU CHHUTLIHHBI

BakanaBp no HanpasieHuto noArotoBku 35.03.06 ArponHkeHepust J0JKeH ObITh MOATOTOBIICH K
peleHnio  3a7ad  MpO(EeCCHOHAIBHOW JESITEIbHOCTH  CIEIYIOUIMX THIIOB: IPOM3BOJCTBEHHO-
TEXHOJIOTMYECKUU, IPOCKTHBIMN.

Heab aucuuIIMHbBI — cHOPMHUPOBATE y OOyYarOIMXCs cUcTeMy (DyHIaMEHTaJIbHBIX 3HaHUI,
HEOOXOAUMBIX JUIsl MOCIEAYIOIEeH MOArOTOBKH OakaiaBpa, CIIOCOOHOTO K A(P(PEKTUBHOMY PEIICHUIO
IPAaKTHUYECKUX 3alad  CEeJIbCKOXO3AWCTBEHHOTO IPOU3BOACTBA, a TAaKXKE CIOCOOCTBYIOLIMX
JaJIbHEUIIEMY Pa3BUTHUIO JIMUYHOCTH.

3agaum QUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIE (PU3MYECKHe SIBICHUS, OBIAACTh (PYHIAMEHTAJIbHBIMU TMOHATHIMH,
3aKOHAMU U TEOPUSIMH KJIACCHYECKON M COBPEMEHHOU (DH3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PM3HMUECKOTO MBIIUICHUS;
O3HAKOMUTbBCS C HAY4YHOI anmapatypoil 1 MeToaaMu (pU3HUecKoro ucciae10BaHus, IPUOOPECTH HABBIKU
poBeACHUS (PU3NUECKOTO FIKCIIEPUMEHTA;

— HAY4YMThCS BBIIENATH (PU3MUECKOoe colepKaHWe B MNPUKIAJHBIX 3ajadax Oyaymien
NESITENIbHOCTH;

— OBJIAJIETh METOJAMHU PELICHNs MHKEHEPHBIX 3a/1a4.

1.2. KoMneTeHUMM 1 MHANKATOPHI UX JTOCTHKEHUM
OIIK-1. CnocoGeH pemarh THUIIOBBIE 3ajladyd MPOQPECCHOHAIBHOM JESITEILHOCTH HAa OCHOBE

3HaHHUI OCHOBHBIX 3aKOHOB MaTeMaTHYECKHUX U €CTECTBEHHBIX HayK C MPUMCHCHUCM I/IH(I)OpMaI_[I/IOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHI

Kona u HaumeHoBaHue
HHmkaTopa ®opmupyembie 3YH
TOCTHXKEHUS
KOMTIETEHITHH
3HAHUA OO0yuaromuiics 10HKeH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCIUILTUH ((PU3UKHN) IJIsT peIICHHS
WJT-1 on1. CTaHJIapPTHBIX 3a/1a4 B COOTBETCTBUU C HAIIPABIEHHOCTHIO
Vcnomssyer 1poeCCUOHATBHOM AEATENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl.O. 10_3.1)
€CTECTBEHHOHAYYHBIX
JTUCTUTUTAH TSI YMCHHS OOyyaromuiicst JOJMKEH YMETh: HCIIOIh30BaTh OCHOBHBIC
pereHus 3aKOHBI €CTECTBEHHOHAYYHBIX JUCIUTUTHH ((PU3UKH) 7151
CTaHJIapPTHBIX 33/1a4 B pEIIeHHs CTaHAAPTHBIX 33724 B COOTBETCTBHUH C
COOTBETCTBHUH C HAIpPaBIEHHOCTHIO MPOPECCUOHANBHON AESITETbHOCTH
HaIPaBJIECHHOCTHIO - (b1.0.10-Y.1)
npodeccuoHaIbHON
JeATeNbHOCTH HaBbIKU OOyygarommiicst JTOMKEH BIIAJICTh: HABBIKAMH:
MCIIOJIb30BaHUs 3HAHUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCHUILTUH ((PU3UKHN) AJIsT peIICHHS
CTaHJIapPTHBIX 3a/1a4 B COOTBETCTBUU C HAIIPABJIEHHOCTHIO
npodecCHOHAEHOM JIeATEIBHOCTH -
(b1.0.10-H.1)




2. Mecro mucuuniauHbl B cTpykrype OIIOIT

Huctunnuaa «®Pu3nKa» OTHOCUTCS K 0053aTebHOM 4YacTH OCHOBHOW MPOo(deCcCHOHATBLHOM
o0pa3oBaTenbHOM MporpaMMbl OakaiaBpuara.

3. O0béM TUCUMIITIMHBI M BUIBI Y4e0HOH padoThl
O6bem auctumuIMHbBl cocTaBisieT 9 3adetHwix eauHull (3ET), 324 akamemuueckux waca.
Jlucuunimza u3ydaercs:
- oyHas hopma oOydenus B 2, 3, 4 cemecTpax;

- 3ao4Has ¢popma oOyueHus Ha 1, 2 Kypcax.

3.1. Pacnpenesnenne o0beMa M CUMILIMHBI IO BUAAM Y4eOHOI padoThI

KonuuecTtBo 4acoB
Bun yaeOHO# paboThI
Ounas dopma 3aouHas popma
o0y4YeHHS o0y4YeHHS

KonTakTHasi padora (Bcero) 132 20

B Tom uncie:

Jlexuuu (JI) 44 8
[Ipaktuueckue 3ausarus (I113) 44 6
Jlaboparopusie 3ansTus (JI3) 44 6
CamocrositesbHast padora odyuarwomuxcs (CP) 129 282
KonTpoub 63 22
Hroro 324 324

3.2. PacnipenesieHne y4eOHOro BpeMeHH 10 pa3jieiaM U TeMaM

Ounas ¢popma o0ydeHus

B TOM 4YHCIIC é

Ne HanMmenoBanwue paseiia ¥ TeMBI Beero KOHTAKTHAA pa6OTa 8‘

TEMBI pasi 4acoB CP =

JI JI3 113 e

1 2 3 4 5 6 7 8

Paznen 1. Mexanuka, MoJieKyJsipHasi GU3MKa U TEPMOJAMHAMHUKA

1.1. | BBenenue B pusuky 2 2 - - - X

1.2. | Kunemaruka 16 2 10 X

1.3. | dunamuka 20 2 4 4 10 X

2.4. | 3aKOHBI COXpPaHEHUS 18 2 2 4 10 X

15 Mexannueckue KoneOaHus u 71 4 4 4 9 «

BOJIHBI

1 6. DneMEHTHI MOJIETKyHSIpHOfI u 20 4 4 4 g «
CTATUCTUYCCKON (HUBHKHU

1.7. | OCHOBBI TEPMOJIMHAMUKH 20 4 2 4 10 X




B TOM YHCJIC é
N HamMmenoBanme paszjeiia ¥ TeMEBI Beero KOHTaKTHAA pa6OTa 8‘
TEMBI pasa 4acoB CP =
JI JI3 113 e
1 2 3 4 5 6 7 8
Paznen 2. DnekTprudecTBO 1 MarHeTU3M
2.1. | DnekTpocraruka 18 2 2 4 10 X
IlocTostHHEIN TOK,
2.2. | DJIIEKTPUYECKUE LIETIH U 22 4 4 4 10 X
MaTepuaibl
23, [TocTostHHOE MarHuTHOE 2 4 4 4 10 X
oJie
24, DJIEKTPOMArHUTHbBIE 18 4 4 ) 3 X
KoJ1e0aHuUs U BOJIHBI
Paznen 3. OnTuka u atomHast pu3uKa
31 I'eomerpuyeckas U BOJIHOBAs 16 ) 4 ) 3 X
OITHKA
3.2. | KBanroBas ¢uzuka 14 2 2 2 8 X
33 ®Puznka aTomMa 1 dJIEMEHThI 16 ) 4 ) 3 X
(bu3MKK TBEpAOTO TEIa
3.4. | SAnepHas ¢usuka 14 2 2 2 8 X
3.5. | ®usmnyeckas KapTUHA MHUpA 4 2 - - 2 X
KoHTposb 63 X X X X 63
O61ast TpyA0eMKOCTh 324 44 44 44 129 63
3aounas popma o0yueHust
B TOM 4YHCJIIC
KOHTAaKTHas paboTa
Ne =
TGNII:I HanmeHnoBanue paznena u TeMbl Bcero CP g
4acoB JI JI3 113 z
=
1 2 3 4 5 6 7 8
Mexannka, MOJIEKYJIIpHast
1 ¢uzuka u TepMOUHAMHKA. 101 4 ) ) 95 X
3JIEMEHThI CTaTUCTHYECKON
bu3uKu
DIEKTPUUYECTBO U
2. maraetusM. Konebanus u 101 2 2 2 95 X
BOJIHBI
Onrtuka. KBanroBas dusuka.
®dusuka aToma. 3JIEMEHTHI
3. (bu3MKKN TBEpAOro Tena. 100 2 2 2 92 X
Snepnas ¢puzuka.
dusnyeckast KapTUHA MUpa.
KoHTpoas 22 22
HTroro 324 8 6 6 282 22




4. CTpyKTYpa M cojiep:KaHue JMCUMIIIMHBI, BKIIYAKIIee NPAKTHYECKYI0 TOAT0TOBKY

[IpakTuyeckas MOATOTOBKA MPH peaTU3aliil YYeOHBIX MPEIMETOB, KYpPCOB, JUCIUILINH
(Momyrneit) opraHu3yercsi MyTeM MPOBEACHUS MPAKTHUECKUX 3aHATUH, MPAKTUKYMOB, JJa0OPaTOPHBIX
paboT W WHBIX aHAJOTHYHBIX BHIOB YUYEOHOH IEATENBHOCTH, NPEIYyCMATPUBAIONIAX YYacTHE
06y11a10m1/1xc;1 B BBITIOJTHCHUHU OTACIIBbHBIX 3JIEMEHTOB pa60T, CBsA3aHHBIX C 6yI[y1L[CI>'I
poeCCHOHATTLHON IEATENILHOCTHIO.

HpaKTI/I‘-IeCKaH IIOATrOTOBKAa MOKET BKIIKOUATH B CC6$I OTACIBHBIC 3aHATHA JICKIMOHHOI'O THIIA,
KOTOpBIC MpeIycMaTpHUBAIOT Tiepenady ydeOHON HH(pOpMaIHUH OO0YyJaronuMcs, HEOOXOIUMOW st
MOCTIeIYIOIIETO BHIIIOIHEHUS Pa0OT, CBSI3aHHBIX ¢ OyayIiel npodecCuOHaTbHON AeATEIbHOCTHIO.

4.1 ConepxxaHue Q¥ CHUIITHHbBI

Pa3nea 1. Mexanuka, MoJIeKy/IsipHAs (PM3MKA M TEPMOAUHAMHUKA

Beenenne

[Ipenmer ¢u3uku. Bkinax poccMHCKUX y4eHBIX B pa3BuTHE (U3MKU. MeTox MO3HaHUS B (pU3HKe.
DKcnepuMeHThI U Teopun. Ponbs Matemarnku. @usndeckue 3akoHbl. [lorsTue dhakra B pusnke. Mogenu.
[Tpsimble u oOpaTHbIe 3a1a4un HU3UKH. PazmepHocTH (PU3NUECKUX BETHYUH.

Kunemarnka

JIBikeHne Kak riaBHas (opma cymectBoBanusi marepuu. [IpoctpancTBo u Bpemsa. CrocoOsl
OIMCAaHMsI COCTOSIHUA TeJla U cucTeMbl Tel. CHcTeMBbl OTcueTa U KoopauHat. Posb 1 npuHIMIEl BEIOOpa
cucreM koopauHat. CrermeHH cBOOOJbI, WHBapUaHTHbIE CBOWCTBAa YHUCIA CTENEHEH CBOOOIBI.
TpexmepHOE 1 MHOTOMEpPHOE IPOCTPAaHCTBA. MaTepuanbHas TOYKa M PACIPOCTPAHEHHUE ITOM MOJECIIN
Ha MHOTOMEpHBIN ciy4ail. TpaekTopus 1 MUpOBasi JIMHUSA, UX CBOMCTBA. CKOPOCTh M YCKOPEHHUE KaK
npousBoaHble. [locTynarenbHOE U BpalaTenbHOE NIBUKEHUS KAK OCHOBHBIEC BUIbI IBUJKEHUN. Y TIIOBBIC
CKOpPOCTb M YCKOpPEHHE, HOPMAJIbHOE M TAaHIEHIMAJIbHOE YCKOpeHHus. CKOpOCTh U YCKOpEHHE B
MHOTOMEPHOM IIPOCTpaHCTBE. MHepuuanpHbple CUCTEMBI M PAaBHONPABHOCTH ITOKOSI U PABHOMEPHOIO
npsMoJInHEHOTO ABMKeHUs. [locTynar o MOCTOSIHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeoOpa3oBanue
MHTEPBAJIIOB BPEMEHH U JJIUHBI IPU OOJIBIIMX CKOPOCTSX OTHOCHUTENBHBIX JBM)KEHUN MHEPLHATIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIa M pPENSATHBUCTCKOE CIIOKEHHE CKOpocTed. MHTepBanm Mexay
COOBITHSIMM U €70 UHBAPUAHTHOCTD.

JInnamuka

Cuna u macca, cynepno3uinus cuil. [lepBbiii 1 BTOpo# 3aKoHbl HploTOHA. YpaBHEHUS JBUKECHUS,
pOJib HAaYaJIbHBIX YCJIOBUM, NMPUHLMII JeTepMHHU3Ma. [Ipumepbl pelleHus ypaBHEHHUN JIBUYKEHUS.
JIBM>KEHHE Tel B IIOJIE€ CHJI TATOTCHMS, SIBJICHHWE HEBECOMOCTH B CIIyTHUKax. J[MHaAMUKa Cleasmux
cucreM. IMIyibc, 3aKOH COXpaHEHUS UMITYJIbCA I MEXaHUYECKOM CUCTEMBI, TPETUH 3aKOH HbroTOHA.
B3aumopeiicteue Tenm depes mosie. OOmas ¢GopMyIuMpoOBKa 3aKOHAa COXpaHEHHUS HMITYJIbCa.
Kunernueckas sHeprusi MaTepuaibHOM TOUYKH, CBSA3b €€ ¢ KOMIIOHEHTaMH BEKTOpa uMItyiisca. Pabora u
NOTeHIMalbHast 3Heprus. PaboTa mepemenieHus MarepuUanibHON TOUYKM MO KPHUBOJIMHEHHOMY IyTH.
[loTeHunanpHble CWIBI, BBEIEHUE TOHATHSA MOTEHLMANa Ui  B3aUMOJCHCTBYIOIIUX  TEJ.
[TorennuaneHast QyHKIMS, TOTEHIIMAIbHAS NOBEPXHOCTh. CBSI3b KOMIIOHEHT CHUJIbI M MOTEHIUAIbHON
¢ynkuuu. [loTeHnmanpHas sMa M yCJIOBHE YCTOWYMBOIO paBHOBecHs. HeBO3MOXKHOCTH paBHOBECHS
CUCTEMBl B3aMMOJACUCTBYIOIIUX CTATUYECKMX TOYEYHBIX OJICKTPUYECKUX 3apsnoB. lIpuHnmn
IUIOTHEWIIeH YNaKOBKM U OOBSICHEHHE MPOCTPAHCTBEHHBIX (opM KpuctaiuioB. KondopmarmoHHbIi
aHaJIN3 MOJIEKYJI. MoMeHT cuibl. JIluHaMKKa BpallleHHs TOYKU U TEJIa BOKPYT IIOCTOSIHHON OCH, IOHATHE
O MOMEHTE MHEpLUU MaTepUaibHOW TOUKH M Teja. YpPaBHEHHUE JABMKEHHUS BpAIAIOLIErocs BOKPYT
HENOJBWKHOM OCH Tena. MOMEHT MMIIyJbCa, CBSI3b €r0 KOMIIOHEHT C KHHETHYECKOW JHEprueu
BpaiieHus. M3MeHeHne MOMEHTa MHEpLMH Tela MpH MEPEHOCE OCH BpalleHMsl. [J1aBHbIE MOMEHTBI
WHEPLMH U yCTOMYNBOCTD BPAIEHUS TEJl. 3aKOH COXPAHECHUS MOMEHTA UMITYJIbCA TEJIA U CUCTEMBI TEIl.
OcobeHHOCTH KOHCTPYKIIUHU BepTOIeTOB. [ MpocKombl 1 ux npuMeHeHue. LleHTp macc 1 ypaBHEHHE ero
IOBYOKCHMs. PasneneHue mocTymarenpHBIX M BpalllaTeNbHBIX IBIKCHMM TBeproro tena. Ilapa cumi.
Cucrema ypaBHEHHUH AJIs IBUKEHUS TBEPAOTO TeJla U €r0 KMHETHUYECKas YHEPIHsl. 3aKOH COXPaHEHUs
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SHEPTUU U €TO0 CBA3b C PABHOMEPHOCTBIO TCUEHHS BpEMEHHU. JIBI)KEHNE CHCTEM CO MHOTMMHU CTEIICHSIMU
cBoOobl. Dynknus Jlarpanxka u ypasaenus Jlarpamxka. [IpuHINMIT HAMMEHBIIETO IEHCTBHSL.

JAunHamuka 00JbIIKX CKOPOCTEN

[Tpuniun oTHOCHUTENBHOCTH B (pusmke. PenmstuBucTckuil ummynbc. I[IpeoOpasoBaHue 3HEpruu-
uMmnyibca. Macca U ee CBsI3b ¢ PHEprueil mokos. Macca ClI0HOH CUCTEMBI U €€ CBSI3b C DHEpPrueH
B3auMojeiicTBus uyacteid. HeamauruBHOCTh Macchl. JledekT macchl u sHepreTnka. Kunermueckas
SHEPrus B PEISATUBUCTCKON MEXaHUKE. Y PaBHEHHUE IBUKEHUS MAaTEPUATIbHOW TOYKH B PEIIATUBUCTCKOM
MexaHMKe. /[BrkeHne MaTepuaabHOM TOUKH MOJ AEUCTBUEM NOCTOSSHHOM cuilbl. CKOPOCTh CBETA KakK
npeaenabHasl CKOpocTh. YacTHUIbl ¢ HYJEBOM Maccod MOKoA. [IpyHIMI 3KBUBAJICHTHOCTH U TEOPHS
IIPOUCXOXKACHUSI CUII BCEMUPHOTO TSTOTEHHUS.

Koneb6anus u BOJIHBI

Konebanuss kak YacTHBIM ciydail JOBW)KEHHUS, YCIOBHS TOSBICHUS KoJieOaHWil. YpaBHeHHE
JBYKEHUS IIPY>KMHHOTO MasiTHUKA U €ro perieHue. 'apMoHnueckoe KojeOaHne U ero XxapaKTepUCTHKH.
VYpaBHeHHE OBMKEHUS (PU3MUYECKOTO MAsiTHUKA U €ro pelieHHe, MaTeMaTHUeCKUH MasTHUK. DHEpPrus
rapMOHUYECKUX KoJjieOaHUil. BbIHyX/eHHbIE KOJIeOaHUS U SBIEHUE pe30HaHca. Pe3oHaHC Kak
nposiBiieHne  Oudypkanuu.  ABTokoneOanus.  llpumepsl  HpOSBICHHST ~ PE30HAHCHBIX U
aBTOKOJIEOATENbHBIX SIBJICHUI B KHUBBIX OpraHM3Max U TE€XHUKe. Pe3oHaHCHas mepepaya HEPruu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MAasATHUKOB. BOJHBI B yIpyrux cpenax, IMHEMHbIE, TOBEPXHOCTHBIE
U 00ObEMHBIE BOJIHBI, MONEPEYHbIE U MPOJOJIbHBIE BOIHBI, (PPOHT BOJHBI, IIOCKHE U Chepudeckue
BOJIHBI. AHAMTUYECKas 3amuch Oeryiieit BoyHbl. BomHoBoe ypaBHeHue. [lepeHoc sneprum Oeryiieit
BostHOM. CrokeHue koJjiebanuii W BoiH. KorepeHTHbIe MCTOYHMKHU BOJH. MHTEpdepeHnus BOIH OT
TOYEYHBIX KOTE€PEHTHBIX MCTOYHUKOB. Y CIIOBUS NOSIBICHUS MAaKCUMyMOB M MUHUMYMOB. CroxeHue
KpYroBeIX M cdepudeckux BoJdH. [locTtpoenue ¢ponTa BonHbI 1o npuHnuny [roiireHca, noseneHne
¢bpoHTa BOJTHBI B HEOTHOPOAHOH cpene. OTpaxkenue u npenomiieHue BonH. [Ipunnun @epma. BeiBog
3aKOHA NPEJIOMIICHHS BOJIH HA IPAHULIE JBYX cpell Ha ocHOBe npuHnuna @epma. [puauun depma kak
YaCcTHBIA cilyyail o0Ilero mpuHIMIIA MUHMMakca. [losBIeHHe OTpakeHHBIX BOJH B HEOJHOPOHBIX
cpeax, CJI0XKEHHEe BCTPEUHBIX BOJH M 00pa3oBaHME CTOSYMX BOJH. [lepexomgHoe cocTtosiHMe U BpeMs
penakcanuu. CBsA3b AJUH CTOAYUX BOJIH C pa3MEpPaMU Cpeabl, AMUCKPETHOCTb JJIUH CTOSUYUX BOJIH.
KBanTOBaHue. YnpasicHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIEeMEeHTBI CTATHCTHYECKON H MOJICKYJIAPHOH (pu3nkn

MuKpOCKONIMYECKHE U MAKPOCKOIIMYECKUE SBICHUA. VeanbHbIi ra3 Kak CTAaTUHCTUYECKasi CHCTEMA
MHOTHX 4acTtull. /laBienue, o0beM 1 TeMIiepaTypa raza Kak 0000IEeHHbIE XapaKTEPUCTUKN COCTOSIHUS
ra3a. PaBHOBeCHbIE M HEPAaBHOBECHbIE COCTOAHHUA rasza. OOpaTuMble M HEOOpaTHMbIE IPOLECCHI.
Jlnarpamma aaBiieHHE-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, OOOOIEHHBIN ra30BbIi 3aKOH
(YpaBHEHHE COCTOSIHUS MJI€AJIBHOTO Ta3a). BeIBOJ ypaBHEHUS COCTOSIHMSI UI€AIBHOTO ra3a Ha OCHOBE
KUHETHYECKUX MpeacraBicHui. OU3NYECKUN CMBICI MOHATHS TEPMOAMHAMUYECKOW TEMIIEpPaTypBhL.
Pacnipenenenne »Heprum mo creneHsM cBoOoawsl. Pacnpenenenus MaxkcBemia u Bosibimana,
6apomerpuueckas gopmyna. HepaBHoBecusie mpoueccol. duddysus, auddysus uepes meMOpaHsbl,
OCMOC, OCMOTHYECKOE [JaBICHHE U €r0 POJb B JKA3HEACATEIBHOCTH pacTeHHWil. Teruionepenada.
Buytpennee  TpeHue.  BrpIpaxkeHMEe ~— HEpaBHOBECHBIX  IPOIECCOB  yepe3  00OOIIEeHHBIE
TepMmouHamMuyeckue cuiibl. CooTHoleHne B3auMHocTu OHcarepa. PeanbHbie rasel, ypaBHeHue Ban-
nep-Baanbca, KpuTuyeckas TOYKa, pealbHbIE HM30TEPMBI, CHXKIDKEHHE Ta30B. QDuykTyaluu H
camMoopraHu3anys npu (pa3oBoM Hepexoje raz-XuakocTb. JKUAKOCTH, MOBEPXHOCTHOE HATSKEHHE B
KHUAKOCTAX, OXJIAKIACHHE JKUIAKOCTH INPU HCHAPEHUHU, TEPMOPETYJSALUs PACTEHUH M JKUBOTHBIX.
CmMmauuBaroliyie 1 HecMauMBaroLye Kuakoctd. Kanwsipusle siBnenus, popmyna Jlamiaca.

JIeMeHTBI TePMOJAMHAMHUKH

IlepBoe HauaI0 TEPMOAMHAMUKH, U30IPOLIECCHI, aANA0ATHIECKUIA TPOLIECC, OXIAKICHUE I'a30B MIPU
annabaTHYecKoM pacIlMpEeHUH U MOIydYeHHe HU3KUX Temreparyp. YpaBHeHue [lyaccoHna u ero BBIBOI.
Knaccudeckas Teopus TEII0€MKOCTEH, IPUYUHBI OTKJIOHEHUS PeaIbHbIX TEIUIOEMKOCTEH Kak (yHKIIUN
TEeMIepaTypbl OT pe3yJabTaToOB KJIAacCHUECKOW Teopuu. PaboTa uaeanbHOro rasza B pa3iUyHBIX
nporneccax. OOparuMele U HeoOpaTumble HKKIBL. TernoBele MamuHbl ¥ UK KapHo, BTopoe Hadano
TepMOAUHAMUKU. KOMIpECCHOHHBIE XOJIOAMIBHUKA U TEIUIOBBIE HACOCHl. OJHTPONUS  Kak
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TEepMOJIMHAMUYECKUN ToTeHIual. Popmyna sl SHTPONUM HIealbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONMM KaKk TEPMOJUHAMUYECKOro TmoTeHIuana. CBsA3b SHTPONHUU C
MHUKPOCOCTOSIHUSIMHM HUCAIBHOTO raza. CTaTUCTHYECKOE TOJIKOBAHUE SHTPOIUH. DHTPOIUS U CTCIICHb
BbIpOKAeHUs cucteMbl. Dopmyna boibpimana. DuTponus u uHGopmanus. Bo3pacranue suTponuu npu
HEOOpaTUMBIX MPOLECCaX Ha MPHUMEpE BBHIPABHUBAHMS TEMIEPATYpPhl JABYX HAaXOISIIUXCS B KOHTAKTE
HarpeThIX TeJ U IPU BbIpaBHUBAHUY JJABJICHU B IBYX 4acTsAX cocy/a ¢ ra3oM. [lepBoe u BTopoe Hauana
TEPMOJMHAMHKH, U >KHUBble OpraHu3Mbl. IloHATHE O TepMOAMHAMUKE HEOOpaTHMBIX IPOLECCOB U
OTKPBITBIX CUCTEM. DHTPOIINS B CUCTEME OPTraHU3M - OKpYXkatomias cpena. I[pon3BoacTBO 3HTpoONUH B
HEpaBHOBECHOU cpefie u Teopema [Ipuroxuna.

Pa3nes 2. DiieKTpU4ecTBO 1 MATHETU3M

DJIEKTPUYECKHEe 1 MATHUTHBIE SBJICHHUS

IlonaTHe O mMOJIAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEpUCTUKU BEKTOPHBIX IOJICH:
HAIpPSDKEHHOCTb, IOTOK, LUPKYJSLMSA, CHIOBBIE JIMHUU BEKTOpPHOro mnoss. Cynepno3uuus moJeH,
3aps/bl, 3aKOH COXPAHEHNUs 3aps/I0B.

B3anmopeiicTBre HEMOABMKHBIX M ABMKYIIMXCS 3apsaa0oB, ODU3NYECKUN CMBICT MATHUTHOTO TOJIA.
ITone Toueunoro 3apsina (3akoH Kynona) u cucreMsl 3apsiioB. [lone nunoss. DnekTpocTaTH4ecKoe 1oJie
MOJICKYJIBI U XUMUYeckue peakuuu. MHTEerpansHas ¢opma 3akona Kymona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBemia). BbiBox QopMmyn s HAmpsHKEHHOCTH  AJIEKTPOCTATUYECKUX — IOJIEH
3apsDKEHHOrO MPSIMOrO MPOBOAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepememieHus 3apsaa B
ANEKTPOCTATUYECKOM I10JI€, TIOHATHE ITOTeHIIMaa. Bropoe ypaBHeHne MakcBeinia Juis 3JIEKTPOCTaTUKH
B MHTErpajJbHONW (opme. DiekTpuyeckas €MKOCTb OJHOIO0 NPOBOJHMKA M JABYX IPOBOJHMKOB,
KOHJIEHCATOPbI, paboTa Mo 3apsiike KOHAESHCATOPOB. DHEPIUs AEKTPOCTATUIECKOro nojst. i3mMeHnenue
HAIPSDKEHHOCTH BJIEKTPUYECKOTO IOJIS TP BBEACHUH IUAJIEKTPUKA, MOJSPU3YEMOCTD IUIICKTPUKA,
IUBJIEKTPUUECKasl IPOHULIAEMOCTh. M3MeHeHne AU3IeKTpUUECKON MPOHUIIAEMOCTH MIPU XUMUYECKUX
PEaKIMIX U MCIOJIb30BaHUE 3TOro 3 dekTa. DIeKTpudecKkoe mojie B npoBoaHuKax. [lonarue o Toke
MIPOBOJIMMOCTH, BEKTOp TOKa M cuiia Toka, tuddepennuansuas gopma 3akona Oma. IlepBoe npaBuiio
Kupxroga. IlpuunHa nosBiIeHUs JIEKTPUUECKOrO TOKA B MPOBOAHUKE, (PU3NYECKUN CMBICI MOHATUS
CTOPOHHMX 3JIEKTpUUECKUX cui. BeiBon 3akona Oma g Beeit nenu. Bropoe mpaBmiio Kupxroda.
MaruuTHoe moje NpSAMOro TOKa, OOBSCHEHHWE €ro IOSIBJIECHUS Ha OCHOBAaHMU PEJATUBUCTCKHUX
npeacrasieHuil. HTerpanbHble ypaBHeHUs: MakcBesuia AJI IOCTOSHHBIX MarHUTHBIX 1oJel. [Ipumepst
BBIYMCIICHUSI  HANPSKEHHOCTEM  MarHuTocTaTHYeckux mnojed. 3akoH  buo-CaBapa-Jlamnaca.
B3aumonerictBue nomneit u 3apsaa0B (Toko). @opmyna JlopeHna 1uist CUIIbl, TEHCTBYIOIEN Ha 3apsy CO
CTOPOHBI JJIEKTPUYECKOTO M MAarHUTHOro mnojei. [IpmHuun aedcTBus Macc-CHEKTPOMETPOB M HX
NpPUMEHEHHS B XUMHH. MHIYKIHMOHHBIE SBJICHUS, TpaHC(HOpMATOpbl, (U3NYECKUE NPUHIMIBI HX
nercTBusA. OKcTpaToku. [lonHas cuctemMa HMHTErpalibHBIX ypaBHeHUM MakcBemia. CMBICT YICHOB
CUCTEMBI YypaBHEHU MakcBesuia, ONUCHIBAIOIINX SIBJIICHUS, CBSI3aHHBIE C N3MEHEHUSIMU DJIEKTPUUYECKUX
Y MarHUTHBIX BEJIWYUH BO BpEMEHH. B3anMOCBA3b MIEKTPUYECKUX M MAarHUTHBIX IIEPEMEHHBIX IOJICH,
AJIEKTPOMAarHUTHOE NoJie U u3nydenue. Ilons nmxymmxcs 3apsanaos. M3nydyeHue 31eKTpoMarHuTHOTo
II0JI1 HEPABHOMEPHO ABWKYIIMMCA 3apsaaoM. «Ilapagokc» atoma.

Pa3nea 3. OnTuka u atoMHast pusnka

DJIEKTPOMATHUTHOE U3JIy4eHHe H ONTHKA

CB00OO/IHOE AIIEKTPOMArHUTHOE IOJIE U €ro CYIIECTBOBAHUE B BUJAE DJIEKTPOMArHUTHOI BOJIHBL
ITonepe4HOCTh AMEKTPOMArHUTHBIX BOJH. CKOPOCTH PaclpOCTpaHEHMs HJIEKTPOMATHUTHBIX BOJIH H
crniocoObl ee nu3mepenus. llkana snekTpoMarHuTHBIX BOJIH. CriocoObl reHepaluy U UCIOb30BaHUE B
HayKe U TEXHUKE BOJIH PA3JINYHBIX YaCTOT.

SIBrieHus1, OMUCHIBaeMbIe BOJHOBOM Teopueil cBeta. VHTepdepeHIus cBeta, yCaoBUs MOSIBICHUS
CTaTUYECKON HHTEpPEPEeHIIMOHHON KapTHHBI, MHTEp(EpeHLUss NpU pa3feleHUHd (QpPOHTA BOJIHBI,
MIPOCBETICHUE ONTUKU, MHTEP(EpPOMETphl U MX HcHosb30BaHue. Pypbe-criekTpoMmeTpsl. [lonaTue o
ronorpapuu. Judpakuus, nudppakuus Ha mend. PoKyCHpOBKa 3JIEKTPOMArHUTHBIX BOJIH M CBS3b
pasmepa IUGPAKIMOHHOTO TMATHA C pa3MepaMu  peduiekTopoB. OCOOEHHOCTH OpraHU3aLUH
PaINOIOKAIIMOHHON CITYKOBbl. YCIIOBUS TIepeXxoJia OT BOJIHOBOW ONTHKHA K T€OMETPUUYECKON. 30HBI
@penensi, 30HHas wiacTuHKa Openens Kak GOKycUpyromuid eMeHT. JudpakinonHas pemerka KaK
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IUCTIEPTUpPYIONIasl CUCTeMa. AHallM3 COCTaBa CBeTa IO JJIMHAM BOJIH. PeHTreHoBckas nudpaxuus,
noHsaTue 00 00paTHBIX AM(PAKIIMOHHBIX 33a7auaX, PEeHTTEHOCTPYKTYPHBII aHAU3 U €ro 0COOCHHOCTH
MPUMEHUTEFHO K OuojornueckuMm oObekTaM. [IpoctpancrBennas crpykrypa JIHK u PHK.
JudpakiimoHHBIN Tpees pa3pelaroneii criocOOHOCTH ONTUYECKUX MPHOOPOB.

CBer u BellecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejeHUe SHEPIUU Ha rpaHulle paszaena ¢as,
PE30HAHCHBIN XapakTep B3aUMOACWCTBUS CBETa W BemiecTBa. Jlucnepcus, KiIacCuueckoe 00bsICHEHHE
3aBUCUMOCTH KO3(Q(UIMEHTa NPETOMIICHUS CBETa OT JUIMHBI BOJIHBI IAJAIOIIEro cBeTa. SIBieHue
JBOMHOTIO JIy4elpesoMIIEHNS, NTOJISIpU3aliis CBETa KpucTaulaMy. 11o1spr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaxapOMETpHs, WCIIOIB30BAHUE SIBICHHUS BpALCHMS IUIOCKOCTH TOJSApHU3AlMM B
MoJeKysipHOM Ononorun. @orodddexr u kBaHTOBas Mpupoja cBera. Kpyr sBineHui, 00bSICHUMBIX C
KBAaHTOBOM TOYKH 3PEHHUS, MHUKPOCKOIIMYECKOE M MaKpPOCKOIIMYECKOE B ONTHKE. J[BOMCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI MOTJIOIICHHUS CBETA, MOHATHE O HETMHEHHBIX 3((ekrax. OCHOBHBIE 3JIEMEHTHI
KOHCTPYKLIMU CIEKTPO(OTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCHUMOCTb OCBEILEHHOCTH OT BHUJA
OCBETHUTEIIEH.

KBanToBas ¢usuka. ®uznka aToMa H 3JIeMeHThI (U3MKH TBEPAOIo TeJia

OcobeHHOCTH TIOBEJEHUS MHUKpouyacTUll. [IpMHIMIBI ONMUCaHUS TMOBEICHHS MHMKPOUYACTHIL,
BOJTHOBas (DYHKIIUSI, COOTHOIIECHHE HeompeneaeHHocTe, BomHa ne bpoinsa. Iloctynater bBopa.
VYpasuenue llpenunrepa (BpeMeHHOE U CTAllMOHAPHOE), (PU3NUECKHI CMBICIT BXOJSIINX B HETO YWICHOB.
Pemenue craumonapHoro ypaBHenus lllpeaunrepa ajis 4acTUIbI B OJHOMEPHOM MOTEHIMAIBHOM
SIIAKE W YaCTULBl HA OKPYKHOCTU. YCIIOBUS IOSBIICHHS KBAaHTOBBIX sIBJICHMI. BiusHue maccel u
o0yacTy JIOKanu3auy 4acTull. J[BymMepHas MOTEHIMaIbHAS sIMa, BBIPOXKICHIE KBAHTOBBIX COCTOSIHUN
U cHsITHE BbIpoxkieHus. [loTeHnanpHas siMma KOHEYHO! TITyOMHBI U BIUSIHUE €€ TITyOUHBI U IIUPUHBI Ha
YPOBHHM SHEPruM 4acTullbl. BO3MOXHOCTH JOKaJM3allMU YacTULBl B TMPOCTPAaHCTBE. TyHHEIbHBIN
s¢dekr. 3anonHenue ypoBHed M npuHuun [laynu, moiHass SHEPrusi COBOKYIHOCTH 3JIEKTPOHOB B
KBaHTOBOM CHUCTEME. YPOBHU OJHEPrMM B aTOME BOAOPOAA, IMEPEXOJbl MEXIY YPOBHIMHU.
NHauBUyaTbHOCTh CIEKTPOB aTOMOB W 3MHUCCHOHHBIM CHEKTpalbHbIM aHaidu3. Meramiudyeckas
MOJIENIb MOJIEKYJbl U OOBSICHEHHE KOpPPENSIUH IBETHOCTH BemecTBa M 3(pdekra conpsKeHus
XUMHYECKHX CBsi3ed B Mojekynax. HopMmanbHas M MHBEpCHas 3aCEIE€HHOCTh KBAHTOBBIX COCTOSHUM.
[Tornomenune, CHOHTaHHOE W BbIHYXJIeHHOe wu3nyudeHus. Koadduuumentsr Diinmreiina. P@opmyna
[Inanka. Ycunenue cBera pu NpOX0KJIEHUN YEpE3 UHBEPCHO 3aceleHHyto cpeny. [lonarue o nazepax.

dusuyeckas MpUPOJa XUMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuansanys, OObSCHEHHWE MNPUYMH TNOSIBICHUS MPOCTPAHCTBEHHBIX (QopM Monekyin. [IpuHiun
MaKCHUMaJIbHOTO NepeKpbIBaHMs. BHyTpeHHee BpallleHne B MOJIEKYJIaX M €ro poiib B OMOXUMHUYECKUX
peakuusax. J[BHKeHHE 4acTHIl B MHOIOATOMHBIX MOJIEKYJIAX U BUABI MOJEKYJISIPHON CIIEKTPOCKOIIHH.
CumMmeTpusi MOJIEKYII ¥ TTOSIBJICHUE TIPAaBUII 0TOOpA.

@DOTOXMMUYECKUE PEAKIIMM M OCOOCHHOCTH TMOTEHIHUANbHBIX TOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX JIEKTPOHHBIX COCTOSIHMMA B MoJjekyiax. Pacmax monexyn npu (oToBO30YXKACHUSX.
dusnueckas mpupona GoTocHHTE3a. TpaHCHOPT IHEpruu npu (HoTocHMHTE3e. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUM KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIOJHEHHBbIE 30HBI. YpoBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUANEKTPUKUA. OCOOEHHOCTH MPOBOAMMOCTH B MOJTYIPOBOAHHUKAX.

Snepnas puzuka

Cucremarrika 3J€MEHTAapHBIX YacTULl. 3aKOHbBI B3aUMONPEBPAILIECHUN YACTHLL, SIACPHBIE PEAKLINH,
nedext maccol. CTpoeHue siziep, sIEepHbIe CHIIbI, YCTOHYMBbBIE M HEYCTOWYHMBBIC Apa, €CTECTBEHHAS U
HCKYCCTBEHHAs PaAMOaKTUBHOCTD. 3aKoHBI PaINOaKTUBHOTO pacmnaja. [IpuHuMnIBI
paZAMoaKTUBALIMOHHOTO aHanu3a. «MeueHble» atomMbl B Ouojoruu. [lyTu ucmonb3oBaHUs SIEpPHOMN
SHEPTUH.

Pu3znyeckas KAPTHHA MHPA

[Tonatue o0 »HBomonM B (U3UKE, OWOJIOTMM M JAPYrHX Haykax. IIpOoTHBOMOIOXHOCTDH
HAINpaBJICHHOCTEH ITHUX HBOITIONMOHHBIX IporieccoB. [TyTu mpeoroaeHns mpoTHBOpedHs.

Bpewms B kinaccuyeckom mupe. Pons neproandeckux 1 HeMepruoAMYECKUX MPUPOIHBIX MPOLIECCOB
B (opmupoBaHMM TOHATHS BpeMeHH. VIHBapHMaHTHOCTH MpPOCTEHIINX (U3NYECKUX 3aKOHOB
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OTHOCHUTEJIbHO CMEHbI 3HaKa BpeMeHHU. HepaBHOBECHBIE IPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpensl BpemeHH. Ponb cimyudaiiHeix (hakTopoB B (hOpMHpOBaHMU CTpenbl BpeMeHU. DIyKTyaruw,
MOSIBJICHHE CaMOOpPraHU3allid B  OTKPBITHIX CHUCTeMax M IepepactaHue (QUIyKTyaluu B
Makpockonuueckuii 3¢dexr. Ponp Oudypkanuii. [loBeneHue SHTPONMMHM B OTKPBITBIX CHCTEMAaX.
[IpuHIIUTT TOTIOTHUTEILHOCTH M €T0 BCEOOIHOCTh. Vcronp30BaHne Mojienei siBJeHU U 0ObEKTOB B
npoliecce NO3HAHUS KaK CIeICTBUE MPUHIINIA JONOIHUTENbHOCTH. OOpaTHbIe 3a/1aui, CyObEeKTUBHBIN
daktop mpu ux pemeHud. OrpaHMYEHHOCTh MNPUHIMIA J0Ka3aTeIbHOCTH B Hayke. [lpuHuumn
COOTBETCTBHSI, HAOIOAaeMble U HEHAOI0JaeMble BETMYMHBI B pu3uke. TpeboBaHus K (OpPMUPOBAHUIO
¢uzmueckux Teopuil. PacmmpeHHoe TOHMMaHuWe TpHHIMNA aerepmMuHu3Ma. CiydailHoe U
3aKOHOMEPHOE B MPHUPOJIE U MPeIesbl IPUMEHUMOCTH HAYYHOT0 NMPOrHo3a. HaydHslil mporuo3 B Hayke
00 obmectBe. Pusnka u kubepHerruka. Ciensmue CHCTEMBI U yIIpaBJIeHHUE.

4.2. Cogepxanue JeKuui

Ounas ¢popma o0yueHust

dbu3nKa Kak KyJabTypa HAOMIOIEHUA, MOJEIMPOBAHUS, SKCIEPUMEHTATHHOTO
UCCJICNOBAHNS U KOJUYECTBEHHOTO NPOTHO3UPOBAHUS SBJICHUM NpUpoibl. Poib
GU3MKM B PAa3BUTHM TEXHUKH W arpoNpOMBINIJICHHOTO MPOM3BOACTBA. Bkian
pPOCCHIICKMX YyuYeHBIX B pa3BuTue ¢u3uku. KuHemaTmka maTepuaabHONW TOYKH.
KoopaunatHelii Meton omnucaHus JBHKeHUM. KuHeMaThueckoe ypaBHEHUE
JOBUXXCHUA U OHPGIICJISIGMBIG 110 HeMy KHUHEMAaTUYCCKUEC XapaKTepI/ICTI/IKI/I.
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1. | DBomonusi U COBpEeMEHHbIe MojenH (huznyeckor KapTuHbl Mupa. CoBpemeHHas | 2 +

2. | BexkTopHbIl croco® ommcaHWsl IBMXKCHHH. BEKTOpbI mepemereHusi, CKOpocTH, | 2 +
YCKOpEHUs. YTIJIOBBIE XapaKTEPUCTUKH JBMKEHHUS I10 OKPYXHOCTU. DJIEMEHTBHI
pensTUBUCTCKONW MexaHMKH. [locTynaTsl cnenuanabHOl T€OpUH OTHOCUTEIBHOCTH.
[IpeobpazoBanus Jlopenmna. Crnoxenne ckopocteil. OTHOCUTENBHOCTD JITHHBI
OTPE3KOB U JUINTEIBHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | /luHaMKMKa MaTepuaJbHOM TOYKU U MOCTYNATEJIBbHOIO IBWXKECHMS TBEPIOrO Tenma. | 2 +
[IpuHuun otHOcuTenbHOCTH. 3akoHbl Hprorona. Bunbl cwi.  JIluHamuka
BpallaTeIbHOTO ABMKEHUSI. MOMEHT CUJibl. MOMEHT UHEPIMU. 3aKOHBI COXPAHEHUS
MMIyJibca U MOMEHTAa uMMyJibca. MHepuHanbHble U HEUHEPIMAIbHBIE CUCTEMBbI
otrcuéra. CHJIbl HHEPLMH MPU PA3TUYHBIX BUJAX JIBHKCHHUSI.

MOCTYNATCIIbHOM U BpallaTCJIbHOM ABUKCHUSAX. Kunertnueckas SHEPTHUd U TCOPpEMa
0 KUHETUYECKOU SHEPTUH.

KOHCCpBaTI/IBHBIG CWJIbl U TNOTCHLUAJIbHAsA SHCPTUA. HpI/IMepBI NOTCHIHUAJIbHBIX
nosiel. 3aKOH COXPaHEHUs SHEPTUU B MEXAHHKE.

4. | Pabora, MomHOCT, H J3Heprus. MexaHudyeckas paboTa ¥ MOIIHOCTH TIpH | 2 +

KoJIeOaHUi. AKYCTHYECKUE PE30HATOPBI.

JunamMuka rapMoHMYeckux —KojeOanwii. uddepeHumnanbHoe  ypaBHEHUE
KoJieOaHui. 3aTyxarolue U BEIHYKJICHHbIE KoJieOanusi. MexaHHuecKuil pe3oHaHcC.
MasTHUKH.

5. | Mexanuueckue kosnebOanus. Kunemaruka rapmonudeckux kojedbanuid. Crnoxxenue | 2 +

Judpakuus ¥ gucrnepcus BojiH. BoiHbl u nHGopmanys.

6. | Mexanndeckue BoiHBL. BomHOBoe ypaBHeHue. Buawsl BomH. HMHTepdepenums, | 2 +
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n/n

Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas

IIOATrOTOBKA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKON Teopuu. MneanbHblil ras.
OcHoBHoe ypaBHeHHEe MKT 1 ypaBHEHUE COCTOSIHHS MIEATBLHOIO rasa.

_.|_

ArperaTtHble cocTosiHUS U (pa3oBbie nepexoibl. PeanbHble razpl. CoknKeHHE ra30B.
OcobenHoctn  xkuukoro  cocrosiuusg. CrtpoeHune  kpuctamioB.  JledexTsr
KPUCTAJUIMYECKOro cTpoeHus. IIpOYHOCTh U INIACTUYHOCTD.

_.|_

SBnenuss mnepenoca. [uddys3us, TEmIonpoBOIHOCTE M BHYTPEHHEE TpPEHHE.
MonekynsapHO-KMHETUYECKask TEOPUs SIBJICHUI MepeHoca.

10.

OcHOBBI TEpMOJUHAMUKHU. BHYTpEHHsI 3HEpTUs U IEPBOE HA4ajI0 TEPMOINHAMUKH.
PaGota um Temnmo€MKOCTh Ta3a TpPH pa3IMYHBIX Tporeccax. Bropoil 3akoH
TepMOI[I/IHaMI/IKI/I. TGHHOBBIG ABUTraTCJIN U XOJOAUJIIbHBIC MAIlIMHEBI. KHI[ TCIIJIOBBIX
JIBUTATEJIEN U CTATUCTUYECKUI CMBICT BTOPOTO 3aKOHA TepMoaArnHAMUKU. [loHsTHE
3HTpOHI/II/I. HOHHTI/IG (0] TepMOI[I/IHaMI/IKe H606paTI/IMBIX HpOI.[GCCOB nu OTKpBITBIX
CHCTEM.

11.

OnexTpuueckuil 3apsa. BzaumopeilicTBue 3apsaoB. DNEKTPOCTATHUUYECKOE IIOJIE.
Bekrop mHanpsok€éHHOcTH. Pacu€r smekTpoctatmueckux mosieil.  [loTenuman
JNIEKTpPOCTaTHYEeCKoro  moiyisi. PaGora mo  mepeMemeHuio  3apsaoB B
JNEKTpOCTaTHYeCcKOM  mone.  lloreHmman w TpagMeHT  MOTEHUMAA.
OKBUIOTEHIIMAJIbHBIE TIOBEPXHOCTH.

12.

BemectBo B dnexrtpudeckoM mosie. IlosmsipHble M HENMOJIIPHBIE MOJIEKYJIBL.
[lonspusanus  IHUIJIEKTPUKOB. Bektop  cmemenusa.  IIpoBomHuku B
NEKTPOCTATHYECKOM IOJI€. DIEKTPOEMKOCTh NPOBOAHUKOB. KOHAEHCATODBI.

13.

[TocTosiHHBIM 2neKTprUecKui TOK. 3akoH OMa. DnekTpoasrkymas cuia. [Ipasuna
Kupxropa wu pacuérel snexktpudeckux neneid. Kimaccumueckas — Teopus
NIEKTPONPOBOAHOCTH. BpiBoxg 3akoHa Owma. Ilpupona cBepXIpOBOIUMOCTH.
Hocutenn  Toka B pasnMuYHBIX  NPOBOJHHUKAX.  ODJIEMEHTBl  TEOPUH
anekTponpoBogHocTH.  [lomynpoBognuku.  [lomynpoBOAHUKOBBIE — MPHOOPHI.
DOneMeHThl (U3UYECKON JJIEKTpOHUKH. KOHTaKkTHbIE SBIEHUS B MeETalax |
IIOJIYIIPOBOJHUKAX. YCIEXU COBPEMEHHOM IOJIYNPOBOAHUKOBON KOMIIBIOTEPHOMN
TexHukH. buoroku n GuonHdopmaTuka.

14.

MaruauTHoe nosue. B3auMoaencTBue 3JIEKTPUYECKUX TOKOB. Pacy€Thl MarHUTHBIX
nonei. 3akoH buo-Casapa-Jlaniaca. MaruutHbie CBOMCTBa BemlecTBa. Jlua-, mapa-
u QeppomarHeTuku. Jlomenbl. DeppuThl. DJIEKTPOMArHUTHBIE CEMApaToOpbl B
arpouH)xeHepuu. JIeHCTBHE MAarHUTHOTO TIOJSI HA JJIEKTPUYECKUA TOK U
JBIDKYIIUECS 3apspkeHHble yacTuipl. Cuna Amnepa u cuna Jlopenna. Oddekr
XoJia. DIEeKTPOIBUTATENH.

15.

OnexTpoMarHuTHas MHAyKuus. 3akoH Papaznes u npasuio Jlenma. Mexanusm
Bo3HUKHOBeHHMST OJIC wuHnykuuu. ['eneparopel rapmonuueckoit JJC wu
TpaHnchopmatopbl. UHAYKTHUBHOCTh MPOBOAHUKOB. DHEPTUsl MATHUTHOTO TIOJIS.

16.

[TepemenHbIl 251ekTpuyeckuil Tok. Llenu nepemennoro Toka. 3akon Oma jyis neneu
nepeMeHHOro Toka. [lomHoe compoTHBIIEHHE NEPEMEHHOMY TOKY. BekropHas
nuarpamma. PesoHaHc B 1ensix epeMeHHOro TOKa.
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n/n

Kparkoe conepxanue neKkuuu

Koin-Bo

4acoB

IIpakTrueckas
MOITOTOBKA

17.

OnexTpomarautHoe nosie. O6o0menue 3akona Mapasest. 3aKOH MOJIHOro TOKa. Tok
CMEILICHUSI. DJIEKTPOMarHUTHbIE BOJHBI. YpaBHeHHs Makcgemna. Cucrema
ypaBHeHHId MakcBemna B audQepeHnnanbHoi 1 uHTerpaibHoi popmax. Bekrop
VYwmosa-Iloitntunra. Jlapnenne cBeta. ['apmonmdeckuii ocuuiuisitop. CBoOOHBIC
AIIEKTPOMArHUTHBIE KOJIeOaHUs. 3aTyxalollie W BBIHYXKJICHHBIE KOJIEOaHMS.
Pe3onanc.

_.|_

18.

l'enepanus, mnepegaya W NOpuUEM  AJIEKTPOMATHUTHBIX  BOJH.  OTKpBITHIN
KosebarenbHbli  KOHTYp.  IlpuHunun — pa®oTel  paguonepenatyvmka U
pamuonpuéMHuka. Monynsauus M ACTEKTUPOBAaHUE JJICKTPOMArHUTHBIX BOJIH.
Pagnonokanus n tenesuienue. Illkana sieKTpoMarHUTHBIX BOJH. Pasnuunble
JIMara3oHbl YacTOT AJIEKTPOMArHUTHBIX BOJH, MX XapaKTepHble OCOOCHHOCTH H
TEXHUYECKHE  CpeAcTBa  UX  noaydeHus.  Mcnoap3oBaHme — BHIUMBIX
yIbTPa(UOJIECTOBBIX M IPYTUX U3TYyYCHUH B PACTEHUEBOJICTBE U KHUBOTHOBOJICTBE.

19.

DNEeMEHTHI T€OMETPUUECKON ONTUKH. OCHOBBI FEOMETPUYECKON onTHKU. DopMyIibl
Openens. [IpuHnun oOpaTUMOCTH CBETOBBIX Jydeld. [Ipubopsl reoMeTpudeckoit
onTUKU. DOTOMETPHUS.

20.

DOneMeHThl BONHOBOM onTuku. [lpuanun [roiirenca. MaTepdepennms caera.
KorepeHTHOCTh M ONTHYECKHM XOJ JIydel. YCIOBHS MakCUMyMa M MUHUMYyMa.
Nurtepdepomerpbl. OmemenTsl rojorpadun. Judpaxmus ceera. [lpuaimmn
INoitrenca-®penens. dudpakuumonnas pemérka. Cnekrporpadus. Audpaxuus
PEHTT€HOBCKUX JIy4eH.

21.

B3anmopeiictBrue u3nyyeHus ¢ BemmecTBoM. [lonspusanus csera Ipyu OTpaXEeHUU U
npeiaomiieHud. JlBoitHoe nydenpenomiieHue. ONTUYECKHM AKTHBHBIE BEIIECTBA.
Caxapumetpsl. ckyccTBeHHass aHU30TpoIUs U e€ ucnolib3oBanue. Hopmanbhas u
aHoMaJsibHas qucrepcus. TermmoBoe u3ydeHne. AOCOMOTHO Y€PHOE TEN0. 3aKOHBI
Kupxroda, Credpana-bonpumana u Buna. Popmyna I[lnanka. Onrudeckas
nupomeTpus. Dorodddexr. BHenHui, BHYTpeHHUN 1 BEHTHUIBHBIN (OTOADPEKT.
VYpaBuenue OunmTeiiHa. I[Ipumenenue ¢otoanementoB. Dpdexkr KomnroHa.
JlromuHecnieHTHOE  W3MydeHue.  buomomuHecneHusa.  PoTOOMONIOTHYECKUE
nporieccel.  PorocuHTe3. TepmomuHamuka © = MexaHU3M  (DOTOCHHTE3A.
buosnepreruka.

22.

OJIEMEHTBl ~ KBAaHTOBOW  MexXaHUKH. KopmyCKynasipHO-BOJIHOBOM  JTyaslu3M.
Hudpakmuss  smektpoHOoB. COOTHOIICHHUS  HEONPEACIEHHOCTEH. YpaBHEHHUE
[penunrepa. AToM BOIOpOAa. DHEpreTHUeckue ypoBHU aroma. [loTeHuman
BO30yxaeHus u nonn3anuu. [loctynarel bopa. M3ayuenne v moriomeHne YSHEPTUu.
Bopopononono6usie MoHBL. CTpyKTypa CIOXHBIX AaTOMOB. JHEpreTHYecKue
YpOBHU B cNOXHBIX aromax. [Ipunnun [Taynu. Ontudeckue CHEKTPHI U CHEKTPHI
PEHTT€HOBCKOTO U3ITyYEHUS. Ilepuoanueckas cucrema 3JIEMEHTOB
J.M.Menneneena.

Hroro

44

10%
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3aounas popma o0yueHust

/11

Coneprxanue JeKIHU

IIpakTnueckas

[IOJrOTOBKA

DBOJIIONHS U COBPEMEHHBIE MOJIeIH (U3HMYECKON KapTuHbI mupa. CoBpeMeHHas
¢usznka Kak KyJIbTypa HaONIOJCHUN, MOJEIUPOBAHUS, SKCIEPUMEHTAIHLHOTO
WCCJIE0OBAHNS M KOJUYECTBEHHOTO MPOTHO3UPOBAHUS SIBICHUM Npupoibl. Poib
(GU3KKY B pa3BUTHH TEXHUKU U arpONPOMBIIUICHHOTO IPOn3BoIcTBa. KnHemaTnka
MarepuaibHOM  TOYkW. KoOpAuHATHBIA  METOA  ONHMCAHUA  JIBMIKEHUM.
Kunematnueckoe ypaBHEHUE JBWKEHUS U ONpEAeNsieMble IO  HEMY
KHHEMATUYECKUE XapaKTePUCTUKU. BEKTOpHBI CHOCO0 ONMUCaHus JIBHMIKECHUHU.
Bekropsl mnepeMenieHus, CKOPOCTH, YCKOPEHHs. YTJIOBBIE XapaKTEPUCTHKU
JBWKEHHSI TI0O OKPYXHOCTH. DJEMEHThI PEIATUBUCTCKON MexaHukH. [loctymarsl
crenuanbHOl Teopun oTtHocuTenbHOCTH. IIpeoOpaszoBanus Jlopenma. Crnoxenue
ckopocTteil. OTHOCUTENBHOCTh JUIMHBI OTPE3KOB M JUIMTEIIBHOCTH BPEMEHHBIX
MHTEPBAJIOB.

—| Kon-Bo yacoB

+

JluHamyKa MaTepualbHOM TOYKM M IOCTYIATEIBbHOTO IBIKEHHS TBEPAOIO TEIA.
3akonbl HproToHa. Bunbl cun. J[MHaMmuka BpaliaTteiabHOro ABW)KEHHA. MOMEHT
cuiibl. MOMEHT MHepUUHU. 3aKOHBI COXPAHEHMsI UMITYJIbCa U MOMEHTAa MMITYJIbCA.
HMuepunanpHbple 1 HEMHEPLUAIBHBIE CHCTEMBI OTCYETA.

PaGoTta, MmomHOCTE U SHEprus. Mexannueckue kojaebanus. Mexanndeckas padoTa
U MOINHOCTH MPH MOCTYHNATCIbHOM W BPAlIATCIILHOM JBUKCHHUAX. Kunetnueckas
SHEeprus W TeopemMa O KHHETHUeCKoW »Hepruu. KoHcepBaTHBHBIE CHIIBI H
NoTeHUUanbHas 3Heprus. [Ipumepbl MOTEHIUANBHBIX MOJIEH. 3aKOH COXpaHEHUS
SHCPTHUU B MCXAaHUKCE.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON Teopuu. MieanbHbli ras.
Peanpubpie Ta3pl. OCOOCHHOCTH IKUAKOTO COCTOSHHS. SIBIEHHs TiepeHoca.
Juddysus, TemnonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TEPMOIMHAMUKH.
BHyTpeHHss 2Heprus u nepBoe Havyajio TepMOAMHAMHUKHU. PaboTa u TermnoéMKocTh
raza Ipu pas3IMYHbIX Iporeccax. BTopol 3akoH TepMOAMHAMHKHU. TeEruioBbIe
JBUTATEeIM MW XoloawnbHble Mamuebl.  KIIJI TeImoBeIX JOBUTATElIeEl U
CTaTUCTUYECKUM CMBICI BTOPOTO 3aKOHA TepMoAMHAMUKHU. [loHsTHE sHTpomnuu.
[TonsTHE O TEepMOAMHAMUKE HEOOPATUMBIX MPOIECCOB U OTKPBHITHIX CHCTEM.
DNEMEHTBI CTaTUYECKON (PU3UKH.

DJIEKTPUUYECKUN 3apsll. DJEKTPOCTaTUUECKOe Toje. BekTop HampsiKEHHOCTH.
Pacuér osnexrpocrarnueckux mnosued. lloTeHmman 31IeKTpOCTaTHYECKOro IOJIA.
PaGoTta mo mepeMeleHuio 3apsoB B IEKTPOCTAaTUYECKOM Iose. BemecTBo B
annekTpudeckoM 1none. [lonmsdpusanmss AMAIEKTpUKOB. Bekrtop  cmeleHus.
[IpoBOAHMKH B DJIEKTPOCTATHUYECKOM TMOJE. OJIEKTPOEMKOCTH IPOBOJIHUKOB.
Konnencaropsl. [TocTossHHBIN 351€KTprUecKUid TOK. 3akoH OMa. DIeKTpOoIBHKYIIAs
cuna. [IpaBuna Kupxroda u pacuérsl anexrpudeckux mneneil. 3akon Oma. [Ipupona
cBepxipoBogumoctu. Hocutenn Toka B pasiMyHBIX MPOBOJHUKAX. DJIEMEHTHI
TEOPUU HIIEKTPONIPOBOJHOCTH.
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Coneprxanue IeKIHU

IIpakTnueckas
MOITOTOBKA

Marnuthnoe nosie. 3akoH buo-CaBapa-Jlamiaca. MarHuTHbIE CBOWCTBA BEIIECTBA.
Cuna Awmnepa u cuna JlopeHuma. OJeKTpoABUraTeNd. OJIEKTPOMarHUTHas
uHnyknusa. 3akoH ®apanesa u npaswio Jlenma. Mexanusm Bo3HukHOBeHUs DJIC
UHAYKIMHU. OHEpPruss MarHUTHOro 1mouid. IlepeMeHHBbI 3IeKTpUYECKU TOK.
DnekTpomarauTHoe mosie. O6o0menue 3akoHa dapases. 3akKoH MOJIHOTO ToKa. Tok
CMEIIEeHUs. DJICKTPOMArHUTHBIE BOJHBL. YpaBHeHUss MaxkcBemia. CBoOomHbBIE
3JIEKTPOMAarHuTHhIE KosieOaHusl. 3aTyXarolye U BeIHYKIeHHbIe KoneOanus. [llkana
aNIeKTpoMarHuTHEIX BOJH. Ontuka. [Ipunmun [roiirenca. MHTepdepenius cBera.
Hudpakmus  cera. [lonspusanus cBeta. BsaumopaeicTBue W3IydeHUS C
BemecTBOM. TemmoBoe m3nydenue. KBantoBas ¢usuka. Porosddexr. dusmka
aToMa, AJEMEHTHI (PU3UKHU TBepaoro Tena. SAnepHas duszuka. Puszndeckas KapTuHA
MUpa.

N | Kon-Bo yacoB

+

Hroro

10%

4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHI

Ounas ¢popma o0yueHust

/o

HaunmenoBaHue 1a00paTOpHBIX 3aHITUI

Kon-Bo

JacoB

IIpakTuueckas
MTOJITOTOBKA

HSy‘ICHI/Ie MEXaHHYCCKOT'O ABMXKCHHS HAa MallIMHE ATBy,Z[a

Omnpenenenre MOMEHTa HHepIuu MasTHuKa O6epOeka

OmnpeneneHre MOMEHTA HHEPIIUH METOJJOM KPYTHIIBHBIX KOJIeOaHHH

W3yuenne konebaHuii MaTEMaTHUYECKOTO MasiTHUKA M OMPEICICHNUE YCKOPEHHS
CBOOOIHOTO IaACHHUS

|+

V3ydyeHne rapMOHMUECKHUX KOJeOaHUI ¢ MOMOIIBI0 NPY)KMHHOTO MasiTHUKA

V3yueHne 3aTyxaronmx KojaeOaHuil Ipy BHYTPEHHEM TPEHUH

OnpeneneHue BA3KOCTH JKUAKOCTH 110 Metony CTokca

0 N[N [N B | WIN

Omnpenenenue ATUHBI CBOOOAHOTO Mpodera MoeKyn u ko3dduinenra
BHYTPEHHETO TPEHHUS BO3IyXa

[+

HccnenoBanue OJICKTPOCTATUYCCKOI'O MOJIA

10

N3mepenne EMKOCTH KOHAEHCATOPa

11

W3mepenue conpoTUBIEHNS MPOBOIHUKOB METOJJOM MOCTa Y UTCTOHA

12

HBY‘ICHI/IG TCIIH IMTOCTOAHHOTO TOKa

13

M3MepeHne ropu30HTaIbHON COCTABISIONMIEH MATHUTHOTO TTOJIsT 3€MJITU

14

I/I3y‘ICHI/Ie LU NEPECMCHHOT'O TOKA U ONPCACIICHUC MHAYKTUBHOCTHU KaTYIIKH

N NN DN NN N (N R]|N

[+ +

15

N3ydenue nudpakiuu cBeTa U onpeaesieHue IJINHbBI CBETOBOM BOJIHBI IPU
MOMOITHN TU(PAKIIMOHHON PEIIETKU

[\S}

+

16

[TonydyeHue u aHanu3 NOJIIPU30BaHHOTO CBETA

_|_

17

N3yuenue BpamieHus MIOCKOCTH MOJSPU3ALUUA CBETA ONTUYECKH aKTUBHBIMU
BEILECTBAMU
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S s
O m Q m
Ne . 2o | &8
HaumeHnoBanue 1a60paTOpHBIX 3aHITUN =8| =Eo
n/m g7 | £k
<
]
=
18 | MI3yueHune onTu4eCKUX MUPOMETPOB 2 +
19 | U3yuenue 3akoHOB BHEMIHETO (oTodPhexTa 2 +
20 | Ananu3s criekTpa U3JIy4eHHsl ra30pa3psIHOM JamMIbl 2 +
21 | AHanu3 ciekTpa U3y4eHus JJaMIlbl HAKaJIUBaHUS 2 +
Hroro 44 | 20%
3aounas popma o0yueHnust
Q 2 =
S | 5%
No . 5 Lo
W HaumenoBanue 1ab0paToOpHbIX 3aHITUN 2 = 5
1 ~ =
s | &¢
2 =
1. | N3ydyeHne MeXaHMYECKOTro IBUKEHUS HA MaliHe ATByza 2 +
2. | Onpenenenue BSI3KOCTH JKUIKOCTH 110 Metoay CTokca 1 +
3. | UccrnenoBaHnue 3J1€KTPOCTATHUECKOTO MOJIs 1 +
4. | OnpeneneHne ropu30HTAIBHOM COCTABJISIONICH MAarHUTHOTO MOJIS 3€MJIU 1 +
5 N3ydenne nudpakiinu cBeTa U onpeaesieHue ITHHBI CBETOBOM BOJIHBI PU 1 +
" | momontu AudpaKIUOHHON PeMETKH
Hroro 6 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0ydeHHs
g s
=
QO m Q é
Ne . 2o | 2o
HaumeHoBaHMe MPaKTUYECKUX 3aHATUN =3 | =5
nn S = o=
g2
=
1 Kunematuka 2 +
2 Jnnamuka 4 +
3 3aKOHbBI COXPAHEHHUS 4 +
4 Mexannuyeckue KoneOaHusl 1 BOJIHBI 4 +
5 DJIeMEHTHl MOJIEKYJISIPHON U CTaTUCTUYECKON (PH3HKHU 4 +
6 DJIEMEHTHI TEPMOJANHAMUKHU 4 +
7 DNEKTpOCTaTHKA 4 +
8 ITOCTOSIHHBIN TOK, 2JIEKTPUYECKUE LIENTH U MAaTEPUAJIBL. 4 +
9 IlocTosIHHOE MarHUTHOE MoJIe 2 +
10 DJIeKTPOMAarHUTHBIC KOJICOAHUS M BOJIHBL. 4 +
11 ['eomeTpuyeckas ¥ BOJHOBAsI ONTHKA 2 +
12 KBanroBas ontuka 2 +
13 DJIEMEHTHI KBAHTOBOM MEXaHUKH M aTOMHON (DU3UKH 2 +
14 ATOMHOE SIAPO U SIIEMEHTapPHBIC YACTHUIII 2 +
Hroro 44 | 20%
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3aounas opma oOyueHust

S s
No g8z 82
- HaumeHoBaHMe MPaKTUYECKUX 3aHATUN 5g | E¢
n/m SE| g5
g2
=
1 KunemaTtuka n nuHaMuka MaTepualibHOM TOUYKU U TBEPJIOTO Teya. 3aKOHBI ) +
' coxpaHeHus. MexaHndeckue KoieOaHus ¥ BOJTHBI.
) OnekTpocTaTuka. [ToCTOSHHBIN TOK, JIEKTPUYECKUE IIENTA U MaTEPHUaIbI. ) +
) [TocTosiHHOE MarHUTHOE TOJIE. DJIEKTPOMATHUTHBIC KOJIeOaHUS U BOJTHBI.
3 BonnoBas ontuka. SIBnenus uareppepeHuu, 1udpakiuu, moaspu3auu 1 +
' CBETOBBIX BOJIH.
4. KBanToBas ontuka. SBnenue ¢pororddexra. TermoBoe nznydenne 1 +
Hroro 6 20%

4.5. Buabl u cofepxaHue CaMOCTOSATEIbHON padoThI 00y4aromuxcst

4.5.1. Buasl caMOCTOATENBbHOM paboThl 00yJaroINXCcs

Bunbl camocToaTensHONH paboThl 00yJarOmuXCs

KomnnuectBo yacos

Ounas hopma

3aouHas popma

o0ydeHus oOy4eHus
[ToaroroBka K MpakKTUYECKUM 3aHITUSAM 42 16
[TonroroBka k 1a00PATOPHBIM 3aHATHUSAM H K 3alUTE 34 26
1a00paTOPHBIX padoT
BrinonHeHne KOHTPOJIBHOM paboThI 14
CaMOCTOSITETbHOE U3YYEHUE OTIEIbHBIX TEM U 44 217
BOIIPOCOB
[ToaroroBka Kk MpoOMeKyTOYHON aTTeCTallUU 9 9
Hroro 129 282
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4.5.2. ConeprxaHre CaMOCTOSITEIIBHOM paOOTHI 00yUJarOIIHXCS

HaumeHnoBanue Tem 1 BOIpOCOB

Komn-Bo
4aCcoB

Ounas

dhopma
00y4eHHS

3aouHas

dhopma
00y4eHHS

Kunematuka. 3amauu OaJyINCTUKU, HABEACHHS Ha IEib,
ONTUMM3AINH IBIKEHUS, UX TIPUMEHEHUE B arPONHKCHEPHUH.

8

20

Jnnamuka. PeakTuBHOE nBMKeHUE. [IBIKeHHME HEOCCHBIX TEIl.
[Tonétel B KOCMOC. Y CTONYMBOCTD ABUKEHHUS. | MPOCKOMBI.

20

3akoHbl coxpaHeHus. llepegaya MOIIHOCTHM B MEXaHMYECKUX
cucremax. IlpobGrema Oe3omopHoro maBmwxeHus. [Ipobiema
BEYHOTO JBUTATEJIS IEPBOTO POJIA.

20

Mexanudeckue KojeOaHHsT W BOJHBI. PacuéT KOHKPETHBIX
COCTOSIHUH U OIpeJiesIeHHe COOCTBEHHBIX YacTOT KOJeOaTeIbHbIX
CUCTEM

20

OJeMeHThl  MOJEKYISIPHOM W CTaTUCTUYECKOH  (DU3UKH.
OCco0EHHOCTH KHUAKOTO COCTOSTHUS. [ToBepXHOCTHOE HATSKEHHE,
cMauyuBaHue, Kanmuisapel. [louBeHHas Biiara ¥ MOJUB PACTEHUH.

20

DJIEeMEHThl TepMOJIUHAMUKHU. TermoBas »HepreTuka u €€
SKOJIOTUYECKUN aCMeKT. Terou30Jisius, METOJbl 3KOHOMHUU
TerJa.

10

20

Onekrpocratka. CTaTH4eCKOE 3JIEKTPUYECTBO. DIEKTPU3ALUS
Tesl. JIBM)KEHHE 3apsUKEHHBIX YacTUL[ B DJIEKTPUYECKUX MOJISX.
AHaJIOrMM MEXAY DJJIEKTPOCTaTUUECKUM M I'PaBUTALMOHHBIM
HOJISIMH.

10

20

IIoCTOSIHHBIM ~ TOK, DJIEKTPUYECKHE LEeNM MW MaTepUaIbL.
DJIEKTPUYECKUN TOK B JKMAKOCTAX W ra3zax. KopoHHBIA paspsi.
OIeKTpOPUIBTPHL.

10

20

IToctostnHOe  MarmutHoe mojie. IlocTOsSIHHBIE  MarHUTEHI.
MarnutHoe mnone 3emid. J[BUKeHUE 3apsDKEHHBIX YacTHI[ B
MAarHUTHBIX MOJIAX. Macc-CneKTpoMeTpus.

10

20

10.

OneKTpOMarHuTHbIE KojebaHus U BoJIHBI. M300pereHue paauo.
IIepenaua CUTHAJIOB. Pannocssase 5 panuoJIOKaLIHA.
MUKpPOBOTHOBASI TEXHHKA.

20

11.

I'eomerpuueckas u BoyiHOBas onTHKa. ONTHYECKHE U300paKeHUsI.
Mexanusm 3peHus, aedekTbl 3peHus. OnTUYecKue SBICHUS B
aTtMocdepe.

10

20

12.

KBanToBass ~ ¢m3mka.  DJIEeMEHTBHl  KBAaHTOBOM  ONTHKH.
JlromuHecneHuus. BBIHYKJIEHHOE  M3JIy4Y€HUE U ONTHYECKHE
KBaHTOBbIE TeHeparopbl. Dotonsl. OmbiT bére, >ddekt
Komnrona.

10

20

13.

®dusrka aToMa W 3JIEMEHTH (PU3UKU TBEPIOTO Tela. DICMEHTHI
KBAaHTOBOM MexaHukH. IlocTaHoBka 3agady o JIBIKCHUM
MukpodacTuil. Oneparopsl (U3UYECKUX BeIMYMH. KBaHTOBBIC
COCTOSIHUSL.

10

20

14.

Snepnas Qusuka. ATOMHOE SAPO M AJIEMEHTAPHBIC YACTHUIIHI.
HoHuzupyromye W3JIydeHHs] M OLEHKa HX JICWCTBUS Ha
MaTepualbl M JKHBBIE OpraHu3Mbl. MeToapl U3MepeHus

16

18




Kon-Bo
4acoB
Ne
/i HaumeHnoBanue Tem 1 BOIpOCOB Ounast 3aounas
dhopma dhopma
o0ydyeHHs | OOy4YeHHS
WHTEHCUBHOCTH HWOHU3UPYIONIMX W3IydyeHuil. EcTecTBeHHBIN
paaranuoOHHBINA (HOH.
15. | CoBpemennas pusnueckas kaptuHa mupa. Poias ¢pusuku B 4 6
pPa3BUTUU TEXHUKHU U arpOMPOMBIIIIEHHOTO IPOU3BOJICTBA.
Hroro 129 282

5. YueOHO-MeTOAUYeCKOE o0eceYeHrne CaMOCTOATEIbHOI PadoThl 00y4aK0IIMXCS
MO AUCHUILJINHE

YyebHO-MeToanuecKue pazpadboTku umerores B Hayunoit  6ubnmoreke dI'BOY BO  FOxHo-
VYpaneckuii 'AY:

1. MonexkymnspHas ¢u3uKa ¥ TepMOJUHAMUKA [DIEKTPOHHBIA pecypc| : yded. mocodue ajis
CaMOCTOSITENTbHONW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, WHctutyT arpomnkenepuu ; coct. E. M. bacapeiruna. - Yens6unck: FOxHo-
VYpaneckui 'AY, 2019. - 47 c¢. : Tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypce] : yued. mocodue st
CaMOCTOSITENIbHOW PabOThl CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOIOTHYECKHE cpeacTBa] / KOxHO-
Vpansckuii 'AY, WHctutyt arpoummkenepuu ; coct. E. M. bacapeiruna. - Yensbunck: FOxHO-
VYpaneckui I'AY, 2019. - 99 c. : wnn., tabn. - bubmumorp.: c. 99 (5 nHas3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENTbHOW Pa0OThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arpounxeHepun; coct. E. M. bacapeiruna - Yensiounack: KOxxno-Ypansckuit 'AY, 2018 - 95
c. - JlocTym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DNEKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE d3(PPeKThI [ DNeKTpOHHBIN pecypc]: yuaed. mocodoue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuit 'AY,
HNucturyT arpounkerepun; coct. E. M. bacapeirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - JlocTym u3 nokanbHO#M cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @oH1 OLIEHOYHBIX CPEACTB VISl NPOBeIeHUs
NMPOMEKYTOYHOM aTTeCTAINH 00y4YAIOIIMXCS MO TN CHUILTHHE

J5isl yCTaHOBJIEHUS! COOTBETCTBHSI YPOBHSI MOATOTOBKH oOydatonuxcs TpedoBanusm @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUISI TEKYILEro KOHTPOJS YCIEBA€MOCTH M IPOBEICHHUS
MIPOMEKYTOUHOM aTTeCTallM 00yJaIOMmUXCs 1o JucuuIuiiHe. GOHJ] OIIEHOUHBIX CPEACTB MPEACTaBICH
B [Ipunoxxenun.
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7. OCHOBHAS U JONOJIHUTE/IbHAs YUeOHasl JIUTEePaTypa, HeoOX0AuMast 1JIs1 OCBOEHMSI
AUCUHMILINHBI

OcHoBHas U AONOJHHUTENIbHAS yueOHas muTepatypa umeercs B Hayunoit Oubmmoreke U
ANeKTpOoHHOU HH(popMarmoHHo-o0pazoBatensHOM cpeae DI'BOY BO H0xHo-Ypansckuii [AY.
OcHoBHas1 IMTEpaTypa

1.1.  T'pabosckuit, P. U. Kypc ¢usuku: yaedHoe nmocodbue ais By3os / P. U. I'paboBckuii. — 13-¢
u3n., crep. — Cankr-IlerepOypr Jlanp, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8.—
Texcr: oanexkTpoHHbIi// JlaHb : snekTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/184052.

1.2. Uganos, 1. B. COopHuK 3a1a4 10 Kypcy OCHOBBI GU3NKH M Onodusuku : yaebnoe mocoodue / Y. B.
WBaHoB. — 2-¢ u3n., ucnp. — Cankrt-IlerepOypr : Jlans, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2. — Tekct: osnekrtponHsiit// JlaHb: 9JeKTpoHHO-OMOMMOTEUHast cuctema. — URL:
https://e.lanbook.com/book/168419.

1.3.  TIlerepOypr: Jlanp, 2022. — 672 ¢. — ISBN 978-5-8114-1240-2.— TeKcT: 31eKTpOHHBIH//
Jlanb : anexTpoHHO-OnbIMoTeuHas cucrema. — URL: https:/e.lanbook.com/book/210782.

1.4. Casenbes, . B. COopHUK BOpOCOB 1 3a1a4 1o o01eit pusnke: yaeOHoe mocodue s By30B
/ W. B. CaBenbeB. — 10-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 292 c. — ISBN
978-5-8114-9199-5. — Tekcr: 21eKTpOHHBIN// JIaHb: 3MeKTPOHHO-OMOINOTEYHAsI CUCTEMA.
— URL: https://e.lanbook.com/book/187820.

JonoJiHUTe/IbHAA JTUTEpPaTypa

1.5. Uganos, U. B. OcHoBsl ¢pusuku u 6nodusuku: yueobHoe nocodbue/ 1. B. IBanos. — 2-¢ u3xa., ucnp.,
norn. — Cankr-IlerepOypr : Jlaws, 2021. — 208 c¢. — ISBN 978-5-8114-1350-8. — Tekcr:
3JIEKTPOHHBIH// Jlanb: 3JIEKTPOHHO-0MOIHOTeYHAS CUCTEMA. — URL:
https://e.lanbook.com/book/168418.

1.6. Hpomor U. E. 3amaun mo oOmiedt ¢usuke [DIEKTpOHHBIN pecypc]: yuyeOHOe mocobue /
Uponos U. E. - Cankr-IlerepOypr: Jlanp, 2020 - 420 c. - JlocTyn K OJTHOMY TEKCTY C caiiTa
OBC Jlans: https://e.lanbook.com/book/126942.

1.7.  TI'pabosckuit P.1. CoopHuk 3ana4 no ¢usuke: yueonoe nocodue / P. . I'pabosckuii. — 4-¢
u3a., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
TexcrT: 3JIEKTPOHHBIN// Jlanb: 3JIEKTPOHHO-ONOIMOTEeUHAS cucTtema. —
URUL:https://e.lanbook.com/book/210959

8. Pecypchbl HHGOPMAITMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH « UHTEpHET», HE00OX0AUMBbIE
JJIS1 OCBOEHMS TN CIHUNIIMHBI

. Ennnoe okHo noctyna k yueOHO-MeTOoqMuecKuM pazpaboTkam https://toypray.pd
. OBC «Jlanp» http://e.lanbook.com/
. Yausepcurerckas oubmuoreka ONLINE http://biblioclub.ru

4. ®wuzuka. MexaHMKa: BUPTYAJIbHBIA aHAJOT JAOOPATOPHOTO OOOpYMOBaHMS: OOyJaroIuit
pecypc Aisi caMOCTOSITEIbHONH paboThl CTYIEHTOB OYHOH M 3a04HOM (hopmbl oO0yuyeHHs. - TekcT:
AJIEKTPOHHBIN. - AJlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

W N~

9. MeroauvecKkue yKa3aHUus il 00y4al0IUXCH 10 OCBOCHUIO JUCUMILIIHHbI

Y4ebHO-MeToInuecKre pa3padboTku uMetorcest B Hayunoit  Oubmmoreke U AJIEKTPOHHOMN
nHpopManmonHo-o6pazoBatenbHOM cpene DI'BOY BO IO0xHo-Ypansckuii [AY:

1. MonekynsipHas ¢u3uka U TEPMOJUHAMUKA [DIEKTPOHHBIN pecypc]: y4ued. mocobue ams
CaMOCTOATEIILHOW PabOThI CTYJIEHTOB OYHOM M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaramus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHubIe TpaHCIOpTHO-TEXHOJIOTHYECKHe cpencTsa] / KOxHo-
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VYpaneckuii I'AY, UnacturyT arpouwnxkeHepuw; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpaneckuit 'AY, 2019. - 47 c.: Ttabn. - bubmuorp.: c. 47 (5 nHa3B.). Pexum pnocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®dusnyecKkre OCHOBHI KIIACCHYECKON MEXaHUKH [DNeKTpOHHBIN pecypc]: yued. mocodue st
CaMOCTOATEIIbHOW PabOTHI CTYJIEHTOB OYHOM M 3a04HOM (hopmbl oOyueHus [Hampasienuin 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka u 3aeKTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHE cpencTa] / KOxHo-
VYpaneckuii I'AY, UnacturyT arpouwnxkeHepuw; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuii TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 Ha3.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrpoctatuka. IlocTossHHBIH TOK [DNEeKTpOHHBIA pecypc]: y4eOd. mocobue uis
CaMOCTOATEIIbHOW PabOThl CTYJEHTOB OYHOW U 3a04. ¢opmbl 00yueHus / IOxuo-Ypansckuii [AY,
Wucturyt arpounkenepun; coct. E. M. bacapeiruna - Uensounck: FOxno-Ypansckuit [AY, 2018 - 95
c. - loctym u3 nmokaneHO# cetr: http:/nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNeKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(p(eKThI [ DIeKTpoHHBIN pecypc]: yuel. mocodue
JUTSI CAMOCTOATEIIbHON pabOThI CTYJIEHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounskenepun; coct. E. M. bacapeiruna - Uensiounck: FOxuo-Ypansckuii 'AY, 2018 - 49
c. - loctym u3 nokaneHO# cetr: http:/nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuyectBo. Marnetusm. Ontuka M KBaHTOBas (U3MKa [DIEKTPOHHBIN pecypc]:
71a00paTOPHBIN MPAKTUKYM JIJIsI CTYJICHTOB OYHOM 1 3a04HOM (hopmbl 00yueHus [HanpaBienuii 35.03.06
Arpounxenepus, 13.03.02 DnexTposHepreTuka u 3aeKkTporexHuka, 19.03.02 IlponykTel nutanus u3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaranus —TPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHubIe TpaHCTIOpTHO-TEXHOJIOTHYECKHEe cpencTsa] / KOxHo-
Vpansckuii I'AY, Uactutyt arpounxenepuu; coct.: E. M. bacapsiruna, 0. A. Hukumus. - 2-e usn.,
ucnp. u gom. - Yensounck: FOxno-Ypansckuit AV, 2019. - 182 c.: uin., Tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum noctyma: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MeXaHUKHU. MoJekynspHas GU3MKa U TePMOJUHAMUKA [ DIEKTPOHHBIH
pecypc]: 1abopaTopHBIM MPAKTHKYM IS CTYJEHTOB OYHOM 1 3a09HOM (hOpMBI 00yUCHUS [HATPaBICHHUMA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIluH 1
KOMIUTIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHEe cpencTa] / KOxHo-
Vpansckuii 'AY, Uactutyt arpounxkenepuu; coct.:. E. M. bacapsiruna, 0. A. HukumuH. - 2-e u3n.,
ucnp. u jom. - Yensounck: FOxuo-Ypansckuit [AY, 2019. - 136 c.: uin., Tabn. - C npui. - bubnuorp.:
c. 133 (5 na3B.). Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopHas pabota Nel. OmnpeneneHue YCKOPEHHUS CHIJIBI TSDKECTH C TOMOIIBIO
MaTEeMaTHYECKOr0 MAasTHHKA: METOIMWYECKHE YKa3aHWUs M1 CAMOCTOATEIbHOW paboThl CTYJIEHTOB
OYyHOH ¥ 3a04yHOM ¢opm oOyuenuss [HanpaBinenuid 35.03.06 Arpoumxenepus, 13.03.02
DJIEKTpOIHEPreTUKa M 3ekTpoTexHuka, 19.03.02 I[IpogykTel mUTaHUS U3 PACTUTEIBHOTO CHIPHS,
23.03.03 Dxcrnryaranusi TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, CIEIHAIBHOCTU
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / cocraButenu: E. M. bacapriruna, 1O.
A. Huxumun; FOxno-Ypansckuit ['AY, UactutyT arpomxkenepun. - Yensaounck: FOxxuo-Ypanbckuii
I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: ¢. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - Apec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopuass pabora Ne2. HccnemoBaHue paBHOYCKOPEHHOTO IBWIKEHHS Ha MallldHE
ATByJa: METOIMYECKHUE YKa3aHUS Ui CAMOCTOSITENIbHOW pabOThl CTYACHTOB OYHOM M 3a0YHON (opM
oOyuenus [Hanpasnenuit 35.03.06 Arpourkenepus, 13.03.02 DnekTposHEpreTUKa M JIEKTPOTEXHHUKA,
19.03.02 IlpoaykTbl HHUTaHMSI W3 PACTUTENBHOrO ChIpbs, 23.03.03 DOkcrryaranuss TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Hazemnsie TpaHCcnopTHO-
TexHoyiornueckue cpeactsa) / cocraButenu: E. M. bacapeiruna, F0. A. Hukummn ; FOxxno-Y panbckuii
I'AY, Uncturyr arpowkenepun. - Yemssounck: HOxuo-Ypansckuii 'AY, 2021. - 10 c.: un., Tabm. -
bubnmorp.: c. 10 (8 Ha3B.). - TekcT : ANEKTPOHHBIN. - AIpec B CETH:
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http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopaTtopHas pabora Ne3. OmpenesneHne MOMEHTAa MHEPIIMH TeJla METOJIOM KPYTHJIBHBIX
KoJIeOaHUH : METOIUYECKUE YKa3aHUsS JJIsl CaMOCTOATENbHON paboThl CTYJAEHTOB OYHOM M 3a0YHOM
dbopm o00yuenuss [Hampasienumii 35.03.06 Arpoumxkenepus, 13.03.02 DnexTpod’HEepreTMkKa U
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PacTUTENBHOTO ChIpbs, 23.03.03 Oxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAaIllMH W KOMIUIEKCOB, crenraibHoctd 23.05.01 HazemHble
TPaHCIOPTHO-TEXHONIOTHYecKkue cpenctsa] / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwun ;
IOxnO-Ypanbckuit 'AY, UncTutyT arpomxenepuu. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9
C.: W, Ta0u. - bubnumorp.: c. 9 (8 Ha3B.). - TEKCT : 3JEKTPOHHBIN. - AJpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopHast pabora Ne4. V3yyeHne TrapMOHHYECKOTO KOJIE€OaHHS C TOMOIIBIO
MPYKUHHOTO MasiTHUKA: METOJUYECKHE YKa3aHUA U CaMOCTOSITEIbHON pabOThl CTYJIEHTOB OYHOM U
3a0uHOi (Gopm oOyueHus [Hampasienuit 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anektporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 DOkcmryaramus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHsble
TPaHCIIOPTHO-TEXHOJOTHYeCKUe cpencta] / cocraBurenu: E. M. bacapeiruna, 10. A. Hukumwua ;
HOxHo-Ypanbckuit [AY, Uactutyt arpomxenepui. - Yensounck: KOxuo-Ypansckuii [AY, 2021. - 10
C.: WI., Ta0i1. - bubmmorp.: ¢. 10 (8 Ha3B.). - TekcT: 3MEKTPOHHBIN. - AJPEC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopHass pabGora Ne5. HccnemoBaHue 3aTyXarmmuX KOJCOAHHWI: METOIUYECKUC
yKa3aHUs Il CAMOCTOSTEIIbHOM pabOThl CTYACHTOB OYHOM M 3a04HON (opM 00ydeHus [HanpaBiIeHUH
35.03.06 Arpounxenepusi, 13.03.02 DnexTposrHepretka M 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTAHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIIMH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE cpeacTBa] /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummnb; HOxHo-Ypansckuit ['AY, HWHcTuTyT
arpomxeHepud. - Yenssounck: FOxuo-Ypansckuiit ['AY, 2021. - 10 c.: wn., Tabn. - bubmuorp.: c. 10 (8
Ha3B.). - TeKCT: NIEKTPOHHBIN. - Afpec B ceTH: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabora Ne6. OmpenencHue MOMEHTAa WHEPIMHM MasTHHKAa MakcBeia:
METOAMYECKUE YKa3aHUs Uil CAMOCTOSATENIbHOM paboThl CTYACHTOB OYHOM M 3a04HOM (hopM 00ydeHHUs
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTuka u dekTporexuuka, 19.03.02
IIpogykTsl mNHMTaHHMA M3  pacTUTENBHOrO  cbipbs, 23.03.03 Okcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MalluH W KOMIUIEKCOB, cneruaibHoctd 23.05.01 Haszemnsie TpaHCcnopTHO-
TexHosiornueckue cpenacraal / cocrasutenu: E. M. Bacapsiruna, 0. A. Hukumms; FOxxno-Ypanbckuii
I'AY, Unactutyt arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9 c.: wi., Tabn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 3NEKTPOHHEIH. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MYJIH C IOMOINBI KPYTHJIHHO-
0aJUIMCTHYECKOTO MAasATHUKA: METOANYECKHE YKA3aHUS JJIsl CAMOCTOSATEIbHOM pabOTHI CTYACHTOB OYHOM
1 3a04HOM (popMm o0yuenus [Hanpasnenuid 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlponykTel muTaHHA U3 PaCTUTENBHOTO ChIpbs, 23.03.03 Dxcrutyaranus
TPAHCHOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crenuaibHoctd 23.05.01 HazemHble
TPaHCIOPTHO-TEXHOJNOTHYeckue cpeactBa] / cocraButenu: E. M. Bacapeiruna, 10. A. Hukumms;
IOxnO-Ypanbckuit 'AY, UactutyT arpowkenepun. - Yensounck: HOxuo-Ypansckuii AY, 2021. - 10
C.: W, Ta0u. - bubmumorp.: c. 9-10 (8 Ha3B.). - TeKCT: ANMEKTPOHHBIN. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopnass pabdora Ne§. M3yueHue ympyroro M HEYNpyroro ynaapa: METOAMYECKHE
yYKa3aHUs I CaMOCTOSATEILHON pabOThI CTY/ICHTOB OYHOM W 3a04HOM (popM 00yUueHUs [HampaBICHUMA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepreruka u snekrporexHuka, 19.03.02 IIpomyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 DkcrmyaTanusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIluH U
KOMIUIEKCOB, crenuanbHocTH 23.05.01 HaszemHble TpaHCHIOPTHO-TEXHOJIOTHYECKUE CpenacTBal /
coctaputen: E. M. bacapeiruna, HO. A. Huxummnz; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
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arpomxeHepud. - Yemssounck: KOxno-Ypansckuii 'AY, 2021. - 14 c.: uin., Tabn. - bubaumorp.: c. 13-14
(8 Ha3B.). - TekcT: 3nmeKTpOHHBIH. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopManmoHHble TEXHOJIOTHH, HCIOJIb3yeMble PH OCYIeCTBJIEHUH
0o0pa3oBaTeIbHOI0 Mpolecca M0 JMCHUIINHE, BKJIYasi lepevyeHb NPOrpaMMHOro odecnedeHust
U HH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoii Oubimoreke ¢ TepMUHAIBHBIX CTAHIMHA MPEJOCTABISAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (nHpopmarmonHo-crpaBovyHas cuctema 'OCToB);

- «Cenpx03TeXHUKa» (ABTOMaTU3UPOBaHHAs CIPABOYHAsI CUCTEMA);
- My TestX10.2.

IlepedyeHb JIMIIEH3UOHHOTO IPOTPAMMHOIO 00ecrevYeHust
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoitOduc CrangapTHbIit

11. MarepuajbHO-TeXHHMYeCKasi 0a3a, He00OX0AUMAs JJI51 OCYUIeCTBJICHMS
00pa3oBaTeILHOI0 NMpolecca Mo JUCHUIINHE

Y4eOHble ayniuTOPUH AJ51 NPOBEACHNUS 3aHATHIA, IPEAYCMOTPEHHBIX NPOTPAMMOIi, OCHAIIIEHHbIE
000py10BaHUEM M TE€XHHMYECKMMHU cpeacTBamMu o0y4deHusi. [lomemenunsi st caMoCTOSITEILHOM
padoThI 00y4aromuxcs.

[Tomemienue At CaMOCTOSTENLHON pabOTHhI, TNIaBHEIN Kopiyc, ayautopus Ne303.

VYyeOHast ayauTopusi AJisl IPOBEACHUS 3aHATHI JIEKIIMOHHOTO ¥ CEMUHAPCKOT0 THUIIA, KypCOBOTO
MIPOCKTUPOBAHUS, TPYNMNOBBIX M HHIUBUAYAJIbHBIX KOHCYJbTAIMM, TEKYIIEro KOHTPOJ U
MMPOMEKYTOUYHOM aTTECTAIlMU, yUeOHBIN KopIityc, ayautopus Ne 3105.

Y4eOHblCe ayAWTOpUH ISl TPOBEACHUS 3aHATHA JIEKIMOHHOTO W CEMHUHAPCKOTO THIIOB,
TPYNIOBBIX U UHAWBUIYAbHBIX KOHCYJNbTALUN, TEKYIIETO KOHTPOJS U MPOMEXYTOUHOM aTTecTalluH,
OCHAII[EHHAs] 00OpY/IOBAaHUEM U TEXHUYECKUMU CPEICTBAMU JJIs BBITIOJHEHUS J1a00paTOpHBIX paboT,
yaeOHbIl Kopryc, ayautopun Ne 2093, 2055.

Ilepeuyenb 000py10BaHNS U TEXHHYECKHX CPEACTB 00y4eHUs

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIbHBIN KOMIIBIOTEP B KOMIIJIEKTE: cucremusiit 610k Pentium E 5400 2.7GHZ,
xectkuit muck 250 Gb, morutop 19" LCD, xnaBuatypa, meimb — 30 mt.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Jxpan ¢ anekrpornpubogomM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY JJIA DKPAHA C DJIEKTPOITPMBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka naboparopHas «MasSTHUK YHHBEPCAJIBbHBIN»; YCTaHOBKA
nabopatopHas «MasTHHK MakcBemna»; YcraHoBka JabopaTtopHas «CoynapeHue mapoBy; Y CTaHOBKa
nabopatopHas «MamunHa ATByna»; YCTaHOBKa JUIs ONpPEAEIECHUS OTHOUIEHUS YAEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa saboparopHas «I'mpockom»; Harmsnnele yueOHble mocoOus;
Kommekr nmaGopatopum "DnekTpudecTBO M MarHeTusMm'; MoHoxpomarop YM?2; VcraHoBka mist
M3yYEHHS 3aKOHOB T€OMETPHUYECKON ONTUKU; YCTaHOBKA JJISl M3Y4YECHUs AU(PpPaKLIUH; YCTaHOBKA IS
U3y4eHHUs] MHTep(EepeHLUH CBeTa; YCTaHOBKAa Ul M3y4EHMs NOJSIPU3ALUM CBETa; YCTAaHOBKAa JUIA
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U3y4deHUsT aOCOJIOTHO YEPHOTO Tesia; YCTAaHOBKAa U MCCICIOBAHHS XapaKTEPHCTHK BaKyyMHOI'O
¢doTosrnemMeHTa.
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IIPH/IO/KEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUTS1 TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTHU | MTPOBEICHUS IIPOMEKYTOUHOMN aTTeCTalluu
00yJarmuxcs
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KoMmnerenmuu u ux UHIUKaTOphl, GopMHUpyeMbIe B IPOIIECCE OCBOCHUS TUCIUIIUHBI
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1. KomneTeHUMU U MX HHAMKATOPHI, GopMHupyeMble B polecce 0CBOCHHUS TMCIHIIHHbI

OIIK-1 Crocoben pemath THIOBBIC 3aMa4d MPO(PECCHOHAIBHONW NESITEIIbHOCTH Ha OCHOBE 3HAHMI
OCHOBHBIX 3aKOHOB MATCMATUYCCKHUX W CCTCCTBCHHBIX HAYK C IMPUMCHCHUCM I/IH(bOpMaI_II/IOHHO-
KOMMYHHUKAIIUOHHBIX TEXHOJIOTH

HammeHnoBanne OIEHOYHBIX
dopmupyemsie 3YH CpCICTB
Kox u HaumeHOBaHUE =
WHIUKATOpa w g «
JTOCTIKEHUS g5 § =
KOMIICTCHI MK 3HAHUS YMEHUsA HaBBIKH E‘ § ;‘ §
5 0O v 0O
= g g5
l%
WI-1 onk-1. OO6yygaronuiics OO6yuaronuitcst OO6yuaronuitcst 1. Ompoc Ha 1. Dx3ameH;
Hcnone3yer JIOJDKEH 3HATH: JTOJDKEH YMETh: JTOJDKCH BIIAJICTH! MPaKTH- 2. 3auer
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI HCIIOJIB30BaTh HABBIKAMHU: YECKOM
€CTECTBCHHOHAYYHBIX | €CTECTBCHHO- OCHOBHBIC 3aKOHBI HCIIOB30BaHUS 3aHSATHUH;
JUCTIMIUTHH IS HAYYHBIX €CTECTBCHHO- 3HAHUI OCHOBHBIX 2. Or4er mo
peleHus JICTIATUTHH HAYYHBIX 3aKOHOB nabopaTop-
CTaHAApTHHIX 33134 B | (pu3ukmn) miast JUCITUTUTHH €CTECTBEHHO- HOW paboTe;
COOTBETCTBUH C penieHus (buzukm) s Hay4YHBIX 3.Tectupo-
HaIPaBICHHOCTHIO CTaHIAPTHHIX 3a7ad | PEIICHUS JUCTIATUTAH BaHHE
npodeccuoHaTLHOM B COOTBETCTBUU C CTaHAApPTHHIX 33734 | (pusukn) mms
JIESITETFHOCTH HAIPaBICHHOCTHIO | B COOTBETCTBHUH C perreHus
npodeCcCHOHaNbHON | HANPaBICHHOCTBIO | CTAHAAPTHBIX 3a/1a4
JCSITEBbHOCTH po()eCCHOHATBHOIN | B COOTBETCTBUH C
—(b1.0.10-3.1) JIeATEIbHOCTH HaIpPaBJIEHHOCTHIO
- (b1.0.10-Y.1) poeCCHOHATBHOMN
JIESITEITBHOCTH -
(b1.0.10-H.1)

2. HOKafiaTe.]'[I/I, KPUTEPHH U HIKAJA ONCHUBAHUA UHAUKATOPOB T0CTHKCHUSA KOMIeTeHIii

N/-1 onk-1. Ucionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCHUIUINH AJIS pEIICHUS
CTaHJAPTHBIX 3a71a4 B COOTBETCTBHH C HAMPABICHHOCTHIO MPO(HEeCCHOHATBLHON NS TEIbHOCTH

3HACT OCHOBHBIC

€CTECTBCHHOHAYTHBIX
JTUCIIMIUTHH ((PU3HKH)
JUTSL pELICHUS
CTaHJAPTHBIX 3324 B
COOTBETCTBHH C
HAIPaBJICHHOCTHIO
npodeccrnoHaTbLHOM
JIEATEIILHOCTH

3aKOHBI

3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHbIX
TUCITUTUTAH ((PU3UKH)

JJTA peIICHU L

CTaHJApTHBIX 3a4a4 B

COOTBETCTBUU C
HanpaBJICHHOCTBIO

npoQeCcCUOHATBHOM

JACATCIBHOCTH

HE3HAYHUTEIIbHBIMU
OIMOKAMH U
OT/ACJIbHBIMU

mpobenaMu 3HaeT

OCHOBHbIE 3aKOHBI

€CTECTBEHHOHAYYHBIX
JUCUUILIHH ((PU3UKH)
JUTSL pELICHUS
CTaH/IapTHBIX 32714 B
COOTBETCTBUH C
HAIpaBJICHHOCTHIO
npodeccrnoHaTbLHOM
JIeSITENIbHOCTH

Dopmupyembie Kpurepuu u 1kana olleHUBaHUS pe3yJbTaToOB 00YUYEHUs O AUCLUIUINHE
3VH
Henocrarounsrit JlocTatouyHbIi Cpennuii ypoBeHb | BblcOokuil ypoBEHb
YPOBEHb YPOBEHBb
b1.0.10-3.1 OOyuarontuiics He OO6yygarontuiics cmado OOyuaromuiics ¢ OO6yuaromuiics ¢

TpeOyeMoii CTETICHBIO
MOJHOTHI U TOYHOCTH
3HAET OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JUCLUILIHH ((PU3UKH)
JUISL peLLICHUS
CTaH/IapTHHIX 33714 B
COOTBETCTBUH C
HAINpaBJICHHOCTHIO
npodeccnoHaTbLHOM
JIeSITENIbHOCTH
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b1.0.10-V.1 OO6yugaronuitcst He | OOyuaromuiics  cmabo | OOyuarommiics ymeer | OOydaromuiics — yMmeeT
yYMEET WCIIOJIb30BaTh | YMEET  HCIOJIb30BaTh UCIIONIb30BATh UCIIOJIb30BaTh
OCHOBHBIE 3aKOHBI | OCHOBHbBIC 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI
€CTECTBCHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX
quctuIie (usukn) | aucumiuinH  (pusukn) | gucnuioivH (pusuku) | aucuuiuinH  (pusnkm)
ULt peuieHus | s peueHuns JUISL peLLICHUS ULt peueHuns
CTaHAAPTHBIX 33734 B | CTAHNAPTHBIX 3aJad B | CTAaHAAPTHHIX 33/1a4 B | CTAaHJApTHHIX 3alady B
COOTBETCTBUH ¢ | cooTBeTCTBUU c COOTBETCTBUH C COOTBETCTBUH c
HAINpPaBICHHOCTHIO HAIpaBJICHHOCTHIO HAINpaBJICHHOCTHIO HAIpaBJICHHOCTHIO
npodeccuoHaTLHOM npodeccrnoHaTbLHOM npodeccnoHaTbLHOM npodeccnoHaTbLHOM
JIeSITENIbHOCTH JIeATeIbHOCTH JIeSITENIbHOCTH JIeSTeIbHOCTH
b1.0.10-H.1 OOyuaronuiics He OO6yygarontuiics cmado OO6yuaromuiics ¢ OO6yygaronuiics
BJIaJICCT HABBIKAMU BJIajIeeT HaBbIKAMU HeOOJIBIINMU CBOOO/IHO BiIaieeT
UCIIONIb30BAHUS UCIIOJIb30BaHMS 3HAHUH 3aTpyIHEHUSIMU HABBIKAMU
3HAHUH OCHOBHBIX OCHOBHBIX 32KOHOB BJIajIeeT HaBbIKAMU UCIIOJIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAYYHbIX | HCIOJB30BaHUS 3HAHWUH OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | JUCLUILIMH ((PU3UKH) OCHOBHBIX 32KOHOB €CTECTBEHHOHAYYHBIX

JTUCIMIUTHH ((PU3HKH)
JUTSI pETICHHUS
CTaHJapPTHBIX 3a/1a4 B

JJTA peIICHU L
CTaHIAPTHBIX 3a4a49 B
COOTBCTCTBHU C

€CTECTBCHHOHAYYHBIX
TUCITUTUTAH ((PU3UKH)
JUISL pELLICHUS

JUCUUILIHH ((PU3UKH)
IULSL PEICHUS
CTAHJAPTHBIX 33734 B

COOTBETCTBUH C HaIPaBIEHHOCTHIO CTaHIAPTHHIX 3a7ad B COOTBETCTBUH C
HaIpaBIEHHOCTHIO npodeccruoHaIbHOM COOTBETCTBUH C HaIpaBIEHHOCTHIO
npodeccruoHaIbHOM JeSITeHbHOCTH HaIpaBIEHHOCTHIO npodeccruoHaIbHOM
JeSITeTbHOCTH npodeccruoHaIbHOM JeSITeTHbHOCTH

JIeSITEIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHUS U (M) HHbIe MATEPUAJIbI, HEOOXOAUMBbIE /IVISl OLEHKH
3HAHMid, YMEHHUI1, HABBIKOB H (MJIH) ONBITA AeSATeIbHOCTH, XaPAKTEPU3YOIINX
copMUpPOBAHHOCTH KOMIIETEHIIUI B NpoIecce OCBOCHUS JUCIHIIMHBI

TunoBble KOHTPOJBHBIC 3aJaHUS U MaTepHalIbl, HEOOXOAUMBIE JIUIsl OLCHKU 3HAHHUM, yMEHUHN U
HaBBIKOB, COIEPIKATCS B yU€OHO-METOIMYECKUX pa3pabOTKax, MPUBEICHHBIX HIKE.

1. MonexynsapHas (u3MKa U TEPMOJIWHAMHKA [DJIEKTPOHHBIA pecypc]: yued. mocobue ajis
CaMOCTOSITENIbHOW PabOThI CTYJEHTOB OYHOM M 3a04HOM (popmbl oOyuenus: [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretTuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTanus w3
pacturenbHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanbHocTH 23.05.01 HazemHbIie TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuii I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpansckuii 'AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum nocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ais
CaMOCTOSITENIbHOW PabOThI CTYJCHTOB OYHOM M 3a04HOM (popmbl oOyuenust [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexrposHepretuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUMH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpansckuit I'AY, HWuctutyt arpommkeHepuu; coct. E. M. Bacapeiruna. - YemsaOunck: HOxHo-
VYpaneckui 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 nHas3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTossHHBI TOK [DNEKTpOHHBIH pecypc]: ydeb. mocobue s
CaMOCTOSITENIbHONW PabOThl CTYACHTOB OYHOM M 3a04. Gopmbl oOyuenus / FOxno-Ypansckuii 'AY,
HNucturyT arpounkeHepun; coct. E. M. bacapeiruna - Yensionnack: KOxxno-Ypansckuii 'AY, 2018 - 95
c. - JlocTym u3 nokansHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEeKTPOMAarHUTHBIE SIBJICHUS M KBAHTOBBIE (PP eKThI [ DNeKTpOHHBIN pecypc]: yuaed. mocodoue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopmbl 00yuenus / FOxxno-Ypansckuit [AY,
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HNucturyT arpounkenepun; coct. E. M. bacapeirnna - Uensiounck: FOxno-Ypansckuit 'AY, 2018 - 49
c. - Jloctym u3 nokanbHO# cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBas (u3uka [DIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM IS CTYICHTOB OYHOM U 3a04HO# (hopMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposHepreTuka u snekTporexHuka, 19.03.02 [TpoaykTel nuTanus w3
pacturenpHOro cwipbsi, 23.03.03 DOkcmryaranus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, UactutyT arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: win., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http:/nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nueckre OCHOBBI MEXaHUKH. MoJieKymsipHast Gu3MKa U TEPMOJIMHAMUKA [ DJIEKTPOHHBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM JUIS CTYIEHTOB OYHOM 1 3a04HOM (hOpMBI 00yUeHHS [HATIpaBIEHU
35.03.06 Arpounxenepus, 13.03.02 DnexTposrnepretka u 3aekTporexHuka, 19.03.02 IIpoaykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmryaranus TpaHCIIOPTHO-TEXHOJOTHYECKUX MAIINH U
KOMILIEKCOB, criennanbHocTh 23.05.01 HazemHubie TpaHCTIOpTHO-TEXHOJIOTHYECKHE cpeacTBa] / KOxHO-
VYpaneckuii 'AY, Uactutyt arpounskenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e usn.,
uctp. u joi. - Yensounck: KOxHo-Ypansckuii [AY, 2019. - 136 c.: ui., Tadin. - C nput. - bubnauorp.:
c. 133 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaea0Iue NPoueaypbl OlleHUBAHUS 3HAHWH, YMEHUId,
HABBIKOB M (MJIM) ONBITA AeATeJIbHOCTH, XaAPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM

B nmaHHOM paszmene METOOUYECKHE MATEepHalIbl, ONPEACISAIONUE NPOLEAYPhl OLICHUBAHMS
3HAaHUH, yMEHHUH, HaBBIKOB, XapaKTEpU3YIOIIMX 0a30BbIi 3Tam (HOPMHUPOBAHMUS KOMIIETECHIMNA IO
aucuuiuinHe «Pu3uKa», IPUBEACHBI MPUMEHUTEIBHO K KaXKIOMY M3 HCIIOJIBb3YEMBIX BUIOB TEKYILErO
KOHTPOJISl YCTIEBAEMOCTH M MIPOMEXKYTOUHOM aTTeCTallul 00yJaroIuxcsl.

4.1. OueHo4HbIe CpeacTBa VI MPOBEIeHUs TEKyILIero KOHTPOJIs YCIIeBaeMOCTH B
npouecce NPAKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUU

OTBeT Ha MPAKTUYECKOM 3aHITHU UCTIOIB3YETCS ISl OICHKH Ka4eCTBa OCBOCHUS 00yUJarOIIUMCS
OCHOBHOW Tpod)eCCHOHAIBHON 00pa30BaTENbHON MPOTrPaMMBI MO OTACIBHBIM BOMPOCAM M TEeMaM
JTUCIUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COOOIIArTCs
oOyuatomumcsi. OTBET OIICHUBAECTCS OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHOY» WU
«HEYJIOBJICTBOPHTEIHHOY.

Ne OlLeHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3afaHusi M (WJIM) HHBIE MaTepuabl, WHIUKATOpa
HE0OXOMMBIE /17151 OLICHKH 3HAHUHM, YMEHUH, HABBIKOB U (MJIH) OIBITA KOMIIETEHIINH
NEeSITeIbHOCTH, XapaKTepU3YIOIIUX c(hOpMHUPOBAaHHOCTh
KOMIETEHIMH B NIPOLIECCE OCBOEHUS! TUCLUTIIMHBI

1 | Jluck pamuycom 20cM BpalaeTcsi COracHo ypaBHeHHI0 p=A+Bt+Ct?, N/-1 onx-1.
rae A=3 pag; B=-1c’'; C=0,1c?, ¢ - yron moBopoTa pajuyca JIucKa. Hcnonssyer

Onpenenuth a1 MOMeHTa BpeMeHH 4,0 ¢ 3HAaueHHE yria MEexXIy OCHOBHBIE 3aKOHBI
BCKTOpaMU MOJHOTO U HOPMAJBHOI'O yCKOpeHHﬁ, a TaKX€ 4YUCIIO CCTCCTBCHHOHAYYHbIX

000pOTOB, CHENaHHBIX JUCKOM K JaHHOMY MOMEHTY OT Hauajla JUCLUIUIAH JJIs
BpameHus. M300pa3uTh BEKTOPHI BCEX KMHEMAaTHUECKUX BEIUYMH B pelieHus
YKa3aHHBI MOMEHT BPEMEHHU CTaHJapTHBIX 3a/1a4 B

COOTBCTCTBHHU C
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HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

Kpurepun omnenku otBera (Tabi.) MOBOASATCS IO CBEICHHS OOydYaIOIMMXCS B Haudaje 3aHATHH.
OrneHka o0OBSBISETCS 00YJArOMIEMYCsl HETIOCPEACTBEHHO TIOCTIE OTBETA.

HIxana

Kputepun onenuBanuns

OneHka 5
(oTIMYHO)

- 00yYaromuiics MoJIHO YCBOMJI y4eOHBIN MaTrepua;
- IPOSIBIISICT HABBIKM aHAJIM3a, 0000IEHHs, KpUTUYECKOTO OCMBICICHUS
U BOCTIPUATHA UH(OPMAIIMY, HABBIKM ONMCAHUS OCHOBHBIX (PU3MUYECKUX

- Marepuana U3JI0KEH TIPAMOTHO, B OIPEICICHHOW JIOTHYECKON
IIOCJIEI0BATEIbHOCTH, TOUHO UCIIOJIB3YETCS TEPMUHOJIOTHS;

- TO0Ka3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETHUYECKHUE IIOJIOKECHUS
KOHKPETHBIMU IIPUMEPAMHU, IIPUMEHATH UX B HOBOW CUTYallUH;

- IPOJEMOHCTPUPOBAHO YMEHHE PEIIATh 3a4a4M;

- MOTYT OBITh JOIYIIEHBl OIHA—JBE HETOYHOCTU TIPH OCBEUICHUU
BTOPOCTENIEHHBIX BOIIPOCOB.

Oruenka 4
(xopor1o)

OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHHSM Ha OICHKY «5», HO TIpH
3TOM UMEET MECTO OJIMH U3 HEOCTaTKOB:

- B YCBOCHUH Y4EOHOTO MaTepuasia JOMyIIeHbI HEOObIITNE MPOOeIbI, He
MCKA3UBIIIE COACPKAHKUE OTBETA,

- B PEIICHHUH 3a]1a4 JIOMYIIECHBl He3HAYNTEIIbHBIE HETOYHOCTH.

Onuenka 3
(YZIOBJIETBOPUTEITHHO)

- HEMOJIHO WJIM HETOCIEN0BaTeILHO PACKPHITO COEp)KaHUEe MaTepHaa,
HO TOKa3aHO oO0Ilee MOHMMaHHE BOMPOCAa W MPOIEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOUHBIC JJIs1 TaJIbHEHIIICTO YCBOCHUS MaTepuasa;

- WMENUCh 3aTPyIHEHHs] WM JOMYIIEHBl OIMMOKU B OMNpEACIICHUU
MOHSATHUH, WCIOJIb30BAaHUM TEPMHUHOJIOTHH, ONUCAHUHM (DUBHICCKUX
3aKOHOB, SIBJICHUI U TIPOIIECCOB, PEIICHUH 3aJ1ad, UCTIPABJICHHBIC MTOCIIE
HECKOJBbKHUX HABOSIIIUX BOIIPOCOB;

- HEMOJHOE 3HaHWE TEOPETHYECKOTO MaTepHala; OOyJalouluiics He
MOJKET MPUMEHUTH TEOPUIO B HOBOU CUTYaIlWH.

Onuenka 2
(HEYTOBIETBOPHUTEIILHO)

- HE PacKphITO OCHOBHOE COZIEpPIKaHNE YIeOHOTO MaTepHara;

- oOHapy)XeHO HE3HAaHHE WU HEMOHMMaHWe Oonblneil wim Haumbolee
Ba)KHOM 4acTh y4eOHOTO MaTepuana;

- JONYIIEHBI OMIMOKU B OMpPENEICHUU MOHSATUH, TPU HCIIOIb30BaHUU
TEPMUHOJIOTHH, B ONHCAHWU (PU3HYECKUX 3aKOHOB, SIBICHHHA H
MPOIECCOB, PEUICHUH 3a]1a4, KOTOPBIC HE UCIIPABJICHBI MTOCIIE HECKOJIBKIX
HABOJISIINX BOIIPOCOB.

4.1.2. OnieHuBaHuEe OTYETA IO JTaOOPaTOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS JJIS OLIEHKH KaueCTBa OCBOCHUS 00yJaIOIIUMCsI
OCHOBHOW TpOo(hecCHOHATBLHOW 00pa30BaTeIbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAHCIHUILTAHBL
Coneprxanuie u popma oTdeTa 1o JabopaTOPHBIM padOTaM MPUBOAUTCS B METOJMYECKUX YKa3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ConepkaHue OTUeTa W KPUTEPUHM OLEHKH oTdera (Taldil.)

TOBOJIATCSI 0 CBEJCHUST 00YJAIONTNXCsl B HAYAJIC 3aHSATUH.

Ne OLeHOYHBIE CpEeICTBA Kon n nanmenoBanue
TunoBble KOHTPOJbHbIE 3aJaHus M (WIM) HHBIE MaTepUabl, MHIMKATOpa
HEOOXOAUMBIC Uil OLICHKH 3HAHWH, YMEHHH, HAaBBIKOB M (WJIN) KOMIIETEHLINU
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OIBITA JIESITEILHOCTH,
KOMITETCHITMI B TTPOIIECCE OCBOCHUS JUCITUTITUHBI

XapaKTepu3ylmux cHpOpMUPOBAHHOCTh

MasTHUKA?

1 1. Yo Ha3wIBaeTCS CHIION TSIKECTH? WNI-1 onk-1.
2. Yto nmogHUMAaeTCs O, CUII0N BCEMUPHOTO TATOTEHUS? Ucnonp3yer
3. 3amumuTe GopMyny TSl ONPEIEICHUS YCKOPEHUS CUITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBCHHOHAYYHBIX
4. Kak omnpezensieTcsi yCKOpeHHE CBOOOHOTO MAJCHHSI C TOMOIIBIO JTUCUHUIUIUH JJIs
MaTeMaTU4YEeCKOro MasiTHUKA? pereHus

5. YUto Ha3bIBaeTCI MAaTEMATUYECKUM MasITHUKOM?
6. Kax omnpenenuts mnepuon KoyieOaHWM MaTEMaTHYECKOTO

CTaHAAPTHBIX 3a/ia4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

OTyer OIGHHUBAETCA IIO YCMOTPCHUIO MPEIoJaBaTeCIIsg OHGHKOP'I COTIUYHO», «XOPOLIOo»,
«YHAOBJICTBOPUTCIIBHOY», «HCYAOBJICTBOPUTCIIBHO» HIIN OLICHKOM GauyTCHO», «HEC 3a4YTCHO». OI_IeHKa

«3a4YTCHO»

CTaBUTCS  OOydYarOIIMMCH,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPHSIM,

YCTaHOBJICHHBIM [IJISl TIOJIOXKHTEIBHBIX OIEHOK («KOTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
OreHka 00BSABIIAECTCS 00yUaIOMEMYCsl HEITOCPEACTBEHHO MOCTIE CIaul OTUYETA.

HIxamaa

Kpurepun oueHuBanus

Ouenka 5
(OTIMYHO)

- U3JI0KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- CBOOOIHOE BITaJICHUE TEPMHUHOJIOTUEIH;

- YMCHHUC BBLICKA3bIBATH U O60CHOBaTB CBOM CYKIACHUA IMPU OTBCTC HaA
KOHTPOJIbHBIE BOIPOCHI;

- YMCHHC OIMUCBIBATH (bI/I?)I/I[ICCKI/Ie 3aKOHBI, AABJICHUA U TPOUCCCHI;

- yMEHHE TIPOBOIUTH U OLICHUBATh PE3YJIbTaThl H3MEPCHU;

- CIIOCOOHOCTD PeIIaTh 3aJauu.

Ouenka 4
(xoporo)

- M3JI0)KCHHUE MaTepuasa JIOTHYHO, TPaMOTHO;

- cBO0OTHOE BJIaJICHHE TEPMUHOIIOTHEH;

- OCO3HAHHOE IIPUMCHECHHE TEOPETUYECKUX 3HAHUN IUI ONMCAHMS
(U3NIECKUX 3aKOHOB, SIBJICHUH U POLIECCOB, PEIICHUS] KOHKPETHBIX 33/1ad,
IIPOBEJICHUS. U OLEHUBAHUS PE3YJIbTAaTOB M3MEPEHUH, HO COIEP)KaHUE U
¢dbopma 0TBeTa UMEIOT OTJEJIbHBIE HETOYHOCTH.

Onenka 3
(YAOBIETBOPUTEIBHO)

- U3JI0KEHHE MaTepuasa HEeToJIHO, HETIOCIEI0BATEIbHO,

- HETOYHOCTH B OIPEACICHUH TOHSATUH, B NPUMEHEHUH 3HAHUH IS
onucaHus (U3NYECKUX 3aKOHOB, SBJIEHUH M TPOIECCOB, pELICHUS
KOHKPETHBIX 3a/1a4, POBEACHUS U OIICHUBAHUS PE3YJIbTATOB U3MEPEHUH,
- 3aTpyIHEHUSI B 000OCHOBAHUHU CBOMX CYXKICHHIA;

- Oo0HapyXHBaeTCs HEIOCTAaTOYHO TIyOOKOE MOHMMAaHHE HW3YYCHHOTO
MaTepuana.

Onuenka 2
(HEYTOBIETBOPHUTEIILHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHIA; TOMYIIEHBI OIIMOKY B
OTIpPENICIICHUH TIOHSATHH W ONWCAaHWHM (PU3MUYECKUX 3aKOHOB, SIBICHUH U
nponecCcoB, HCKaXXCH HX CMbICJI, HC PCHICHBI 3aJa4dd, HC MPaBUIIBHO
OLICHUBAIOTCSI PE3YyJIbTaThl N3MEPEHUH;

- HE3HAaHHWE OCHOBHOTO MaTepuana y4yeOHOW MpOrpaMMbl, JOMYCKAOTCS
rpyObIe OITMOKHU B U3JIOKCHUH.

HIxana

Kpurtepuu onennBanus

OILeHKa «3a4TEHO»

- U3JI0OKCHUC MaTCpurajia JOTMIYHO, I'PaMOTHO,
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- cBOOOTHOE BIIa/ICHHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATH CBOM CYXXJICHUS IPH OTBETE HA
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONMHUCHIBATh (PU3NYECKHE 3aKOHBI, SIBJICHUS M MPOIECCHI;

- YMEHHE MPOBOJUTH M OIIEHUBATH PE3YIbTAThl H3MEPEHU;

- CIIOCOOHOCTHh pelIaTh WHKCHEPHbBIC 3aJa4yd (JOMyCKAeTCs HAIWYHe
MaJO3HAYUTENBHBIX OMMOOK WM HEJIOCTATOYHO IIOJIHOE PACKPBITHE
coJiep)KaHue BOTIPOCA WITU MOTPEITHOCTh HEMPHUHIMITHAIFHOTO XapaKTepa
B OTBETE HA BOMPOCHI).

O1eHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOAMMBIX TEOPETUUECKUX 3HAHUH; JTOMYIIEHbI OIINOKN
B OIpE/CICHUH MOHITHNA M OMUCAHUU (PU3NICCKUX 3aKOHOB, SIBICHUU H
MPOLIECCOB, HMCKAXKEH HMX CMBICH, HE pEHICHbl 3a/Jayd, HE MPaBUILHO
OLICHUBAIOTCS PE3yJIbTAThl U3MEPEHUN;

- He3HaHHEe OCHOBHOIO MarepHualia yueOHOW MporpamMbl, JOMYCKAIOTCS

rpyObie OITMOKH B U3JI0KEHUH.

4.1.3. TectupoBanue

TecTupoBaHue HUCHONB3YyeTCSl U OLIEHKH KayecTBa OCBOCHHUS OOYy4YaroIIUMCS OCHOBHOMU
HpO(l)eCCHOHaHBHOfI 06p330BaTCHLHOﬁ nporpamMmsal 11O OTACIIBHBIM TCMaM WJIXA pa3acjiaM AUCHHUIIIINHBL.
Tect mpencraBiseT co0OW KOMIUIEKC CTaHAAPTU3WPOBAHHBIX 3aJaHUM, IMO3BOJISIONIMK YIPOCTUTH
MpOLEyPYy H3MEPEHUS 3HAHUH U yMeHHUH o0ydaromuxcs. O0yqarmuMcs BBIJAIOTCS TECTOBBIC 33 IaHUS
¢ (GOopMyIUPOBKOM BOIMPOCOB U MPEUIOKEHHUEM BBIOpPATh OAMH NMPABUIBHBIA OTBET M3 HECKOJIBKHX

BapHUaHTOB OTBCTOB.

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MOMEHT HMHEpIHH TOHKOro oOpy4a Maccoil m, paaunycoM R

o0pyue, ToO MOMEHT UHEPIIUH 00pyda
- YMEHBIIUTCS B 2 pa3a

- yBenuuutcs B 1,5 pasa

- HE U3MEHUTCS

- ymeHsuTed B 1,5 pasza

- YBeJIMYMTCA B 2 pa3a

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

- GapuOHHBII 3apsiz

- JVIUTEJIBHOCTh COOBITHSA

- DJIEKTPUYECKUN 3apsif

Ne OLeHOYHBIE CpEeCTBA Kon n nanmenoBanue
TunoBble KOHTPOJIbHBIE 3alaHus W (WIM) HWHBIE MaTepUalbl, WHIUKaTOpa
HEOOXOAUMBIEC Ul OIICHKH 3HAaHWN, YMEHHH, HAaBBIKOB M (WJIN) KOMIIETEHLINU
OMbITa JESATENbHOCTH, XapaKTepHU3yIoIuX CcHOPMUPOBAHHOCTh
KOMIIETEHIIUH B NPOLIECCE OCBOEHUS TUCIUTIINHBI

1 1. Eciu uMnysibC CHUCTEMBl MATEPUAIBHBIX TOYEK B OTCYTCTBHH N/-1 onx-1.
BHEUIHUX CHJI OCTA€TCs IIOCTOSIHHBIM, TO LIEHTP Macc 3TOW CUCTEMBI Hcnone3yer
MOXET JIBUTaThCH ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYUYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLUIIINH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

CTaHJApTHHIX 33124 B
COOTBETCTBUU C

OTHOCUTENIbHO  OCH, TMpOXOAsIIed dYepe3 UEHTp 00pyya | HaIpaBICHHOCTHIO
MEPICHIUKYISIPHO TUIOCKOCTH, B KOTOPOW JIEKHUT OOpYydY, paBeH | NpOoQeCcCHOHATHHOU
I=mR?. Ecnu ochk BpalieHus MEpeHeCTH MapaslelibHO B TOUKY Ha JEATEIIbHOCTH
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4. CpenHsst KUHETUYECKasi SHEPTHUS MOJIEKYJIbI HI€aTbHOTO Ta3a Mpu
temneparype I paBHa €=ik1/2.. 3nech i=ny+ Ngpt+2nk, T1I€ Ny, Ngp, Nk
— YHUCIJIO cTeneHedl cBOOO/bI MOCTYNATEeIbHOT0, BPAIlaTeIbHOTO U
K0J1e0aTeNbHOr0 ABMKEHUH MOJIeKYbl. [Ipu ycrnoBum, 4To UMEIOT
MECTO TOJIBKO TOCTYNATEIbHOE M BpallaTeIbHOE JBUKEHUE, AJIS
Bogopoaa (Hz) uncino i paBHO

-7

-5

-2

-8

5. B mporecce M30TepMHUUECKOTO COOOIICHUS TETIa MOCTOSTHHOM
Macce MJIeaIbHOIO ra3a €ro 3HTPOIus ...

- HEe MEHsIeTCs

- YMEHbIIIAeTCA

- YBeJIUYMBaeTCcs

6. VI3mMeHeHre BHYTPEHHEH PHEPrHMM Ia3a IPOM3O0ILLIO TOJIBKO 3a
c4eT paboThI CHKATHsI Ta3a B ...

- U30TEPMHUUYECKOM IIpoIiECCE

- n300apHOM TIpoIIecce

- U30XOpPHOM IIpoLecce

- ainadaTH4YecKOM Npouecce

7. ToueuHbll 3apsin +q HAXOAUTCA B IEHTpe ChepUIecKoi
noBepxHocTU. Eciu 3apsa cMecTUTh U3 LEHTpa cepbl, OCTaBIAA
€ro BHYTPM HeEe, TO TIOTOK BEKTOpa HANpPSKECHHOCTU
ANEKTPOCTATUYECKOTO MOJISI Yepe3 MOBEPXHOCTh CRPEpHI. ..

- YMEHBILINUTCS;

- He UI3BMEHUTCS;

- YBEIIUYUTCS

8. Eciu yBenuuuTh B JBa pa3a HAMNPSIKEHHOCTb 3JIEKTPUUECKOTO
110JI1 B IPOBOJHMKE, TO YZEJIbHAs TEIUIOBAsk MOLHOCTD TOKA ...

- YMEHBIINTCA B JIBA pa3a;

- HE U3MEHUTCS;

- yMeHbIIUTCS B 4 pasza

- YBeJIH4HUTCH B 4 pa3a;

- YBEJIMUYUTCS B JIBa pasa;

9. Ilpu mnomemeHuHn AUDIEKTPUKAa B DJIEKTPUYECKOE II0JIe
HANPSDKEHHOCTh  DJIEKTPUUYECKOTrO IMOJIE BHYTPH OECKOHEYHOIO
OJTHOPOJHOIO H30TPOIIHOTO JAMAJIEKTPUKA C AMDJIEKTPUUECKOMN
MIPOHUIIAEMOCTBHIO € ...

- OCTaeTCs HEU3MEHHOM;

- OCTAETCs PAaBHOU HYJIIO;

- YBEJIMYUBAETCS B € pa3s;

- YMeHblIaeTcs B € pa3

10. YMeHbIIeHNE aMIUTUTYABI KOJIEOaHUH B CUCTEME C 3aTyXaHHUeM
XapaKTepu3yeTcss BpeMeHeM perakcanuu. Eciau npu HensMeHHOM
OMHUYECKOM CONPOTHBIIEHUH B KOJIEOATEIHLHOM KOHTYPE YBEIUYHUTh
B 2 pa3za UHAYKTUBHOCTh KaTYyIIKH, TO BpEMs pelaKCalui. . .

- YMEHBIINTCSA B 2 pa3a;

- YBeJIMYMTCS B 2 pa3a;

- yBenUuuTCs B 4 pasa;

- yMEeHbIIUTCS B 4 pasza

33




ITo pesympraTaM TecTa OOYYarOIIEMYCsl BBICTABJISCTCS OICHKA
«y,Z[OBJ'IeTBOpI/ITCJIBHO» )50) 058 <<H€}I[[OBH€TBOPI/ITGJIBHO».

Kpurepun onenmBanus oTBera (Tabi.) MOBOASTCS 1O CBEACHUS OOYyYaroOUIMXCs A0 Hadaa
TeCTUpOBaHUs. Pe3ynbTar TecTUpoBaHUS OOBSBISETCS 00ydYaroImeMycsl HEMOCPEACTBEHHO IMOCHE €ro
CIayH.

COTJIHUYHO», «XOPOUIO»,

Kpurtepun onenunBanuns

Ixaja o
(% mpaBUJIbHBIX OTBETOB)

Ouenka 5 (OTIMYHO)

Orenka 4 (xoporo)

Onenka 3 (yI0BJIETBOPHUTEIIBHO)

Oruenka 2 (HEYIOBJIECTBOPUTEIILHO) Mmenee 50

TecToBbIC 3a/laHuA, HCIOJIB3YIOIHECd JIsI OHCHKH KadeCTBa JUCHUIIMHBI C IMOMOIIBIO
nHpopManMoOHHBIX TexHojorud, mnpuBeaeHsl B PIIJ[: «10. HWHpOpManmmoHHBIE TEXHOJIOTHH,
HCIOJIb3YCMBIC ITPU OCYHICCTBJICHUN O6paSOBaT€HBHOI‘0 nponecca no JUCHUINIMHE, BKIIKOYasd NCPCUCHb
MIPOrpaMMHOTO 0OecTieueHHsI 1 THPOPMAIIMOHHBIX CIIPaBOYHBIX cucTteM» - My TestX10.2.

4.1.4. KonrpomnbHas pabora

KonTponbHas pabota npenycMoTpeHa Asist 3a04Hoi popmbl 00yuenust. Konrponbhas padota (KP)
SBISIETCS] TIPOJYKTOM, TTOJIy4aeMbIM B PE3yJIbTaTe CaMOCTOSTEIBHOTO IIAHUPOBAHUS M BBIIIOTHEHHS
yueOHbIX 3anad. KoHTponbpHast paboTa MO3BOJISET OLEHUTh 3HAHUS W YMEHHUS CTYACHTOB, a TaKXke
ypOBeHb c(hOPMHUPOBAHHOCTH HABBIKOB IPH PadOTE C YIeOHOW TUTEpaTypold M JPYrUMU HCTOYHUKAMH.
TunoBsle 3a7aun O BCEM TeMaM, a Takxke MMQPB M 3aJaHHs Ui CAMOCTOSTEIBHOIO PEIICHUs

cozepkarcs B yaueOHO-MeToInuecKnX pazpadorkax kadeapsl (1. 3 DOC).

No O11IeHOYHBIE CPEJICTBA Kon n HauMmeHoBaHue
TumnoBele KOHTPOJBbHBIE 3alaHUsl H (WIKM) HHBIE MaTepHabl, UHIMKAaTOpa
HEOOXOUMBIE JJIs OLICHKH 3HAHUM, YMEHH, HAaBBIKOB U (MJIH) OTIbITA KOMIIETEHIINH
NesITeIbHOCTH, XapaKTepU3YIOIUX c(OpMHPOBAHHOCTD
KOMIETEHIIMH B MPOLIECCe OCBOCHUS TUCHIUTIIIMHBI

1| IBmxenne marepuanbHOi TOukM 3a1aHO ypaBHEHHEM X = Bt + Ct’ N1 onx-1.
rae X - OpsIMOJIMHEWHas KoopauHarta, t - Bpems, B = 3m/c; C= - Hcnonesyer
0,25m/c’>.  TlocTpouth rpaduKM  3aBHCUMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOPJIMHATHI, MPOUICHHOTO MyTH, CKOPOCTH M YCKOPEHHMS 3a mepBble | CCTECTBCHHOHAYYHBIX
10 cekyHna ABWKEHHUS, a TaKKe€ HAWTH 3HAUEHHUE CPENHEH ITyTEBOU AUCIATLIAH JJ15
CKOPOCTH 3a TOT K€ UHTEPBaJI BPEMECHHU. pemcHns

CTaHAAPTHBIX 3a/1a4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU

Onenka oOBSABISAETCS CTYIEHTY HEITOCPEICTBEHHO MOCIIE MPOBEPKH KOHTPOJIBHOM pabOTHI.
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Hlkana Kpurepun oueHuBanust

Orenka 5 Conepxanne KP momnoctero coorsercTByeT 3amanuio. KP comepxwur
JIOTUYHOE, TIOCIENOBATEILHOEC H3JI0KEHUE MaTepHana C IPaBUIIEHBIM
pELICHUEM 3a/1a4.

Orenka 4 Copnepxanne KP momnocTelO cooTBeTcTBYyeT 3amanuto. KP comepxur
JIOTUYHOE, IIOCIIEN0BATENILHOE M3JI0KEHUE MaTepHana C IPaBUIBHBIM
pemieHreM 3anad. Mmerorcs ofHa-JBE HECYIIECTBEHHBIE OHIMOKHM B
HCIOJIb30BAHUM €IMHULl U3MEHEHHs, B IOCTPOECHHBIX IpaduKax, cxemax 1
T.J{

Orenka 3 Conepxanne  KP  yacTHyHO  HE  COOTBETCTBYET  3aJaHHIO.
IIpocmMaTpuBaeTCs  HEMOCIENOBATENBHOCTh  M3JI0KEHHS — MaTepuana,
IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBAaHHBIE  TEOPETUYECKHE
TI0JIOJKEHH ], NCIIOJIb30BaHHBIE NIPH PEIICHUH 3a1a4. Mimerorcs ommbku B
UCIIOJIb30BAHUM €JIMHHUI] HM3MEHECHHMSA, B IIONYYEHHBIX pe3ylbTaTax, B
TIOCTPOEHHBIX IpaMKaxX, CXeMax M T.J

Onenka 2 Conepxanne  KP  uyacTHyHO  HE  COOTBETCTBYET  3aJaHHIO.
IIpocmaTpuBaeTCs  HEMOCIENOBATENBHOCTh  M3JIOXKEHHMs — MaTepuaa,
IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBaHHBIE  TEOPETUYECKHE
TIOJIOKEHHS, MCIONB30BaHHBIE IIpPM  pemeHud 3axad.  Mmerores
CYILIECTBEHHBIE OLIMOKM B HCHOJNB30BAHUM €IUHUI] H3MEHEHUd, B
TI0JIy4EHHBIX PE3YJIbTAaTaX, B IOCTPOCHHBIX rpaduKax, CXeMax U T.J

(OTIMYHO)

(xopor1o)

(YZOBIIETBOPUTEIBHO)

(HEYTOBIETBOPHUTEIILHO)

4.2. IIpouenypsl U OLEHOYHBbIE CPEACTBA /IJIsl IPOBEAeHHUS MPOMEKYTOYHOM aTTeCTAlMHU

4.2.1. 3auer

3auer sBnsieTcs (GopMOW  OIEHKM KAdecTBa OCBOCHHUS  OOYYarOIIMMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3zoBaTeNbHOM MPOrpaMMBI IO pa3zenaM TucHuIuinHel. [1o pesynbpratam 3adyera
oOyuJarolemMycst BRICTABISIETCS OIICHKA «3aUTEHOY WIH «HE 3aU4TEHOY.

3ayeT MPOBOAUTCA MO OKOHYAHUM YTEHHMS JIEKUMH W BBIMOJIHEHHUS J1TAOOPaTOPHBIX
(mpakTHYECKUX) 3aHATHHA. 3a4eT NMPUHUMAETCS MPENoAaBaATENIMU, MPOBOAMBIIUMH JIaOOpaTOpPHBIE
(mpakTUYeCKUe) 3aHATUS, WM YUTAIOUMMH JIEKIUHU [0 JaHHOW NUCUUIUIMHE. B ciydae oTcyTcTBUS
BCAYUICro MmnpenoaaBarciid 3a4€T MNPUHUMACTCA MNPCIOJAaBaTCiICM, HA3HAYCHHBLIM PACHOPSIKCHHUCM
3aBenytomiero kadeapoil. C paspelieHus 3aBeyromero kageapoil Ha 3a4eTe MOXKET IPUCYTCTBOBATh
npernoaBaTens Kadeapsl, IPUBICUSHHBIN IS IOMOLIH B IPUEME 3aueTa.

[IpucyTcTBHE Ha 3adere mpemnojaBarenel c Jpyrux Kadeap ©0€3 COOTBETCTBYIOIIETO
paciopsHKeHHS peKTOpa, MPOPEKTOpa MO Y4eOHOM U BOCITUTATENLHOM paboTe, 3aMECTHTENS TUPEKTOpa
WHCTUTYTA MO y4eOHOH paboTe He AO0IMyCKaeTCsl.

@®opma(pl) MPOBEACHUSA 3a4deTa (VCMmHbI ONpOC No Oulemam, HNUCbMeHHAs paboma,
mecmuposarue u Op.) ONPeNeIsItoTcs Kadeapoil U JOBOIATCS J0 CBEIACHHUs OOYyJaronIuxcs B Hadaje
cemectpa.

Jlns mpoBeneHHs 3aueTa BeOyLIUI MpenojaBaTeslb HaKaHyHE IIOJy4aeT B CEKpeTapuare
TUPEKTOpaTa 3a4eTHO-IK3aMEHAIIMOHHYI0 BEIOMOCTh, KOTOpask BO3BPAIAETCS B CEKpeTapuaT MOCie
OKOHYAHUS MEPONPUATHUS B JCHb IPOBEACHUS 3a4eTa UIN YTPOM CIIEIYIOIIEro JHS.

Bo Bpems 3auera o0yyaromuecss MOTYT IOJIb30BATHCS C pa3pellieHus: BEAYIIEro MPeroaBaTess
CIPaBOYHON U HOPMATUBHOM JIUTEPATYPOH, IPYTUMHU OCOOUSIMHU U TEXHUYECKUMU CPEJICTBAMH.

Bpemst moaroToBKH OTBETa B yCTHOM (hopMe IpH c1ade 3a4eTa JIOHKHO COCTABIATh He MeHee 20
MHUHYT (TI0 JKEJIaHWI0 O0YYaroIIeToCsi OTBET MOXKET OBITh TOCPOYHBIM). Bpems orBeta - He 6omnee 10
MHHYT.

[IpenogaBarento npeaocTaBiseTcs MPaBo 3aJaBaTh 00YYAOIMIMMCS JOMOJHUTEIbHBIE BOIPOCHI
B paMKax Mmporpammbl JUCHUIIINHBI.
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KadecTBeHHasi OIEHKa «3a4T€HO», BHECEHHAas B 3a4E€THO-9K3aMEHAIIMOHHYIO BEIOMOCTD,
ABIISICTCS PE3Y/IHTaTOM YCIICIIIHOTO YCBOEHHS Y4eOHOI0 MaTepHara.

Pe3ynbTar 3auera BbICTaBIISETCS B 3aU€THO-3K3aMEHALMOHHYIO BEIOMOCTb B JICHb IPOBEICHUS
3ayera B INPHUCYTCTBMM camoro ooOydaromierocs. IlpemonmaBatenu HECyT TNEpCOHAIBHYIO
OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh U TOYHOCTh BHECEHHUS 3aIIUCEH O pe3yabpTaTax MpOMEeXyTOUHON
aTTeCTallMU B 3a4ETHO-IK3aMEHAILMOHHYIO BEJJOMOCTb.

Ecnn oOyuaromuiics sBWICA Ha 3a4eT M OTKA3aJICs OT MPOXOXKAEHUS aTTeCTAllMM B CBSI3U C
HENOJArOTOBJIEHHOCTBIO, TO B 3a4E€THO-IK3aMEHALIMOHHYIO BEAOMOCTb €MY BBICTABIIETCS OLICHKA «HE
3aYTEHOM.

HesiBka Ha 3aueT oTMedaeTcs B 3a4€THO-7K3aMEHALIMOHHOM BEIOMOCTH CJIOBAMU «HE SIBUJICSI».

Hapymenue AMCHUIUIMHBI, CIUCBIBAHUE, HUCIOJIB30BaHUE OOYUYAIOIIMMUCS HEPa3pEeIIeHHBIX
MCYAaTHBIX M PYKONHCHBIX MaTepHalioB, MOOWJIBHBIX TeIe(pOHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U IPYTUX BUAOB JMYHOW KOMMYHHUKAIIMOHHOHN U KOMIIBIOTEPHON TEXHUKU BO
BpeMs 3aueTa 3amperieHo. B ciyuae HapymieHus 3TOro TpeOOBaHUS MpernojaBaresb 00s3aH yIalIuTh
00yyJaroIerocst U3 ayAMTOPUH U MPOCTaBUTh €MY B BEJOMOCTHU OLIEHKY «HE 3aUTEHO.

OOyuaromMcs, He CIABUIMM 3a4€T B YCTAHOBJICHHBIE CPOKM I10 YBa)KUTEJIBHOW MPUYMHE,
WH/IMBUyaJIbHbIE CPOKH NPOBEJCHUS 3a4eTa ONPEACISIOTCS 3aMECTUTEIEM AUPEKTOpa HHCTUTYTA 110
yueOHo# paboTe.

OOyuaromyecs, HMEIOUIME AaKaJEeMUYECKyI0 3aJ0JDKEHHOCTb, CHAIOT 3a4eT B  CPOKH,
ompenenseMple  YHuUBepcuTeToM. MH(opMamus o JIMKBHIAIMM 33J0JDKEHHOCTH OTMEYaeTcss B
HK3aMEHAllMOHHOM JIUCTE.

JlomyckaeTcs ¢ pa3pelieHus 3aMeCTUTENS TUPEKTopa MHCTUTYTA 0 yueOHOM paboTe JocpouHas
c/laya 3a4yeTa C 3alUChI0 PE3YNIbTAaTOB B AK3aMEHAIIMOHHBIH JIUCT.

WHBanuapl U auna ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBbSl MOT'YT CIaBaTh 3a4€Thl B
CPOKH, YCTaHOBJIEHHbIE MHIMBHUyalbHbIM y4eOHBIM IJIaHOM. VIHBamMIbl M JIMIA C OrPaHUYEHHBIMU
BO3MO>KHOCTSIMU 37J0POBbsI, UMEIOIIIME HAPYLIEHUS ONIOPHO-/IBUTaTENILHOTO arapara, JOIyCKarTCs Ha
aTTECTALIMOHHbIE UCIIBITAHUS B COITPOBOXKIEHUN aCCUCTEHTOB-COMPOBOXKIAIOLIHX.

[Iponienypa mpoBeneHHS MPOMEKYTOUHOM aTTECTAllMM JIi OCOOBIX CIy4aeB H3JI0XKEHa B
«ITonmokeHnu 0 TEKyLIEM KOHTPOJIE YCIIEBAEMOCTH M MPOMEKYTOUHOW aTTeCTalluu 00y4aroluxcs Mo
OIIOII 6akanaBpuata, cneruanurera 1 Maructpatyps» @I'BOY BO I0xno-Ypansckuiit [AY.

Ounas ¢popma o0ydeHHs

3. BemectBo B anekrpuueckoM mnoje. [lonsipHble W HENoJIIpHbIC
MouteKyJIbl. 1onsgpusanus Au3IeKTpuKoB. BekTop cMmemieHus.

Ne OLieHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHUsl W (WJIM) HWHBIE MaTepuabl, WHIUKATOpa
HE0OXOIUMBIE JITIsl OIICHKY 3HAHWM, YMEHUH, HABBIKOB U (HJTH) OTIBITA KOMITETEHIINH
NesITeNIbHOCTH, XapaKTepU3YIOIIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLIECCEe OCBOCHUS JUCIUTIIINHBI

1. 1. DNeKTpUYECKuit 3apsm. B3aumoneiictBue 3apsI0B. WI-1 omx-1.
DJleKTpocTaTuyeckoe Tmoje. Bektop Hanpspk€HHOcTH. Pacuér Ucnone3yet
AIEKTPOCTATUYECKHUX IMOJICH. OCHOBHBIE 3aKOHBI
2.  TloTteHmman  >JIEKTPOCTATHYECKOTO  mmois. Pabora 1o | €CTECTBEHHOHAYYHBIX
MepEMENICHUIO 3apsAI0B B AJEKTpocTaTuueckoM moJjie. [loreHunan u JTUCLUTUIUH JJIs
IPaJIMEeHT MOTEHIMala. DKBUNOTCHIIMAIbHbIE TOBEPXHOCTH. peuieHus

CTaHJApTHHIX 337124 B
COOTBETCTBHH C

4. TIpoBOJHHMKH B BJEKTPOCTATUYECKOM IIOJE. DJIEKTPOEMKOCTH | HAMPABICHHOCTHIO
poBOAHUKOB. KoHEHCATOPHI. npohecCHoHATBHOM
5. ITocTosHHEBINI ANEKTPUUECKUIA TOK. 3akoH Owma. NEITEILHOCTH
Onexrtponasmxkymas cuia. IlpaBwia Kupxropa u  pacyérel

AJIEKTPUYECKUX LIETIEH.
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6. Knnaccuueckast Teopusi 3JIEKTpONpoBOIHOCTH. BeiBo 3akoHa Oma.
[Ipupona cBepXIIpOBOIUMOCTH.

7. Hocutenu Toka B pa3jiMYHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUU
anekTponpoBoaHocT. [lomynpoBomnuku. IlomynpoBoIHHUKOBBIE
npubopsl. DIEeMEHTHl (HU3UYECKON 3NeKTpOHHKH. KOHTaKTHBIE
SIBJICHHS] B METAJUIaX U NOJYIPOBOJHUKAX.

8. MarnutHoe mnoisie. B3auMoneicTBUE SJIEKTPUUYECKUX TOKOB.
Pacuérsl MmarauTHbIX noJiel. 3akoH bro-CaBapa-Jlamnaca.

9. MaruutHbIe CBOMCTBa BellecTBa. [[ua-, mapa- u peppomMarHeTukH.
Homenbl.  @Depputbl.  DNEKTPOMAarHUTHBIE  CEMapaTopsl B
arpOMHKEHEPHH.

10. J[lelicTBue MarHUTHOTO TOJS Ha DJJIEKTPUUECKUH TOK H
JBIDKYIIKECS 3apsiKeHHbIe yacTullbl. Cuita Amnepa u cuia JlopeHua.
Dddexr Xomra. DIEKTPOABUTATEIH.

11. DnextpomarHuTHas HWHAYKUUsS. 3akoH dDapanes W MpaBHIO
Jlenua. Mexanu3m Bo3HukHoBeHust J/1C nHayKIUN.

12. Teneparopsl rapmonmueckoir DJIC u TpaHchOpMaTOpPHI.
NHIyKTUBHOCTD MPOBOJAHUKOB. DHEPIUsi MATHUTHOTO MOJISI.

13. TlepemeHHbIl 3neKTpUYecKUil TOK. Llenmn mepeMeHHOro ToKa.
3axon Oma 1 Leneil nepeMeHHoro toka. [loaHoe conpoTuBieHue
NepeMeHHOMY TOKy. BektopHas auarpamma. Pe3oHaHc B 1emsx
IIEPEMEHHOTI'0 TOKA.

14. DnexkrpomarauTHoe moje. O6o6menne 3akona Papanes. 3akoH
MOJIHOTO ToKa. TOK cMemeHus . OJNEKTPOMAarHuTHBIE BOJIHBI.
VpaBHenus Makcpemna. Cucrema ypaBHeHMM MakcBemia B
muddepeHMaIbHON U UHTErpajgbHON (opmax. Bekrop Ymona-
[loitnTrara. JlaBnenue cBera.

15. Tapmonnveckuii ocummsaTop. CBOOOAHBIE IEKTPOMArHUTHBIE
KoseOaHusl. 3aTyxalolue 1 BeIHYKICHHbIE Koyiebanus. Pezonanc.
16. I'enepanus, nepegadya W HPUEM DIEKTPOMArHUTHBIX BOJIH.
OTKpBITBIA ~ KOneOaTenbHbIH  KOHTYp.  [lpuHnmm  pabGoTsl
pazuonepenaTymuka " paxuonpuéMHuUKa. Monaynsiuust "
NETEKTUPOBAHNWE DIIEKTPOMAarHUTHBIX BOJH. Panuonokamus w
TEJEBUICHHUE.

17. lIkana 31eKTpOMarHUTHBIX BOJIH. PaznmuyHble Auana3oHbl 4aCTOT
ANIEKTPOMArHUTHBIX BOJIH, WX XapakTepHble OCOOCHHOCTH W
TEXHUYECKHUE CPEACTBA UX MOTYyUEHHUS.

18. Hcmonb3oBaHWe BUANMBIX, YIbTPA(QUONETOBBIX M APYTUX
M3JIy4€HUI B PACTEHHEBOJCTBE U JKUBOTHOBOJICTBE.

3aounas popma 00ydeHUs

Ne OLieHOYHBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHUsl W (MJIM) UWHBIE MaTepuabl, MHAMKATOpa
HE0OXOIUMBIE JITIsl OIICHKY 3HAHWM, YMEHUH, HABBIKOB U (HUJTH) OTIBITA KOMITETEHIINH
NeSITeIbHOCTH, XapaKTepU3YIOIIUX c(hOpMUPOBAHHOCTh
KOMIIETEHIIMH B NPOLIECCE OCBOEHUS TUCIUTIINHBI

1. 2 Kypc N-1 onk-1.

1. DneKTpUUeCcKui 3apsia. Bsaumopeiicteue 3apsii0B. Hcnonssyer
DJeKTpocTaTuyeckoe Tmoje. Bektop Hanpspk€HHOCTH. Pacu€r | OCHOBHBIE 3aKOHBI
ANEKTPOCTaTUYECKUX Tnojed. IloTeHuuan 3IeKTpOCTaTUYECKOro | €CTECTBEHHOHAYYHBIX
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nojnsi. PaGota mo mepememieHuIo 3apsaoB B 3JIEKTPOCTATUYECKOM
nosie. [loTeHnman v rpagueHT NOTEHIMAIAa. DKBUIIOTEHIUAIbHBIC
MTOBEPXHOCTH.

2. BemecTtBo B 3nekTpudeckoM mnoJie. [lonspHble U HEMOJSIPHBIC
Mosiekysbl.  Ilonmdpusanus  guiniekTpukoB. Bektop cMemeHus.
[IpoBOgHUKKM B BJIEKTPOCTATHUYECKOM TOJE. IJIEKTPOEMKOCTH
MpoBOIHUKOB. KOHEHCATOPHI.

3. [TocTrossHHBII ANEKTPUUECKUIA TOK. 3aKkoH Owma.
Onextpoasmxkymas cuia. IlpaBwia Kupxropa u  pacyérel
AJIEKTPUYECKUX LIETIEN.

4. Knaccuueckas Teopus 3JIEKTpOIpOBOAHOCTH. BriBoj 3akoHa OMa.
IIpupona cBepXIpOBOAUMOCTH.

5. Hocurtenu Toka B pa3IMUHBIX MPOBOJHHKAX. DJIEMEHTHI TEOPUHU
anexTponpoBogHocT. IlomynpoBonnuku. IlomynpoBOIHUKOBBIE
npuOopbl. DJeMEeHTHl (U3UYECKON d3IeKTpoHUKH. KOHTaKTHBIC
SIBJICHHS] B METAJIaX U MOJYIPOBOJHUKAX.

6. MarnutHoe mosie. B3auMoJelcTBUE SJIEKTPUUYECKUX TOKOB.
Pacuérel maruutHbIx nosnei. 3akon buo-Caapa-Jlamnnaca.

7. MarauTHbIC CBOWCTBa BemiecTBa. Jua-, mapa- u ¢peppoMarHeTHKH.
Homenbl.  @Depputhbl.  DNEKTPOMArHUTHBIE  CEMapaTopsl B
arpOMHKEHEPHH.

8. JlelicTBUE€ MarHUTHOIO IIOJII HAa DJIEKTPUYECKUH TOK U
JBIDKYIIKECS 3apsiKeHHbIe yacTullbl. Cuita AMnepa u cuia JlopeHua.
Dddexr Xomra. DIEKTPOABUTATEIH.

9. OnextpomaruutHas MHAYKIU. 3akoH Dapanes u npasuiio JleHna.
Mexanusm Bo3HukHOBeHUs DJ]C MHAYKLIMH.

10. Teneparopsl rapmonmueckoir DJIC u TpaHchOpMAaTOPHI.
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPIUsl MATHUTHOTO MOJIS.

11. IlepemeHHbIl 3neKTpUYecKUil TOK. Llenmn mepeMeHHOro ToKa.
3axon Oma i Leneil nepeMeHHoro Toka. [loaHoe conpoTuBieHue
NepeMeHHoOMYy TOKy. BektopHas auarpamma. Pe3oHaHc B 1emsx
IIEPEMEHHOTI'0 TOKA.

12. DnexkrpomarauTHoe moje. O6o6menne 3akona Papanes. 3akoH
MOJIHOTO ToKa. TOK cMemeHus. OJNEKTPOMAarHuTHbBIE BOJIHBI.
VpaBHenus Makcpemna. Cucrema ypaBHeHMM MakcBemia B
muddepeHMaIbHON U UHTErpajdbHON ¢opmax. Bekrop Ymona-
[loitnTuara. JlaBnenue cBera.

13. T'apmonnyeckuii ocumisaTop. CBOOOAHBIE IEKTPOMArHUTHBIE
KoseOaHusl. 3aTyxalolue 1 BoIHYKICHHbIE Koyiebanus. Pezonanc.
14. TI'enepanus, nepegadya W IHPUEM DIEKTPOMArHUTHBIX BOJIH.
OTKpBITBIA ~ KOneOaTenbHbIH  KOHTYp.  [lpuHnmm  pabGoThl
pazvonepenaTymuka " paxuonpuéMHuUKa. Monaynsuust "
NETEKTUPOBAHNWE DIIEKTPOMAarHUTHBIX BOJH. Panuonokamus w
TEJIEBUICHHUE.

AJUCHUITIIIUH OJIA
pereHus
CTaHAAPTHBIX 3a/1a4 B
COOTBETCTBHH C
HATPaBIEHHOCTHIO
npodeccuoHaIbHON
ACATCIIbHOCTHU
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[Ikana u KpUTEpUU OLIEHUBAHUS OTBETA O0YYAIOLIETOCS MPEICTABICHBI B TAOJIHUIIE.

Ikana Kpurepun oueHuBanus

OLueHKa «3a4TeHO» 3HaHWE  MPOrpaMMHOrO0  MaTepuana, yCBOGHHE  OCHOBHOH H
JOTOJTHUTEILHOM  JIUTEpaTypbl,  PEKOMEHIOBAaHHOW  MpOrpaMMoMn
JUCLMIUIMHBL, IPAaBUJIBHOE PEILIEHUE WHXKEHEPHOM 3ajauu (JIoIycKaeTcs
HaJIM4YME MaJO3HAUYUTEIbHBIX OIIMOOK WM HEJOCTaTOYHO IOJIHOE
pacKphITHE COAEPIKaHUE BOIIPOCA WIN IMOTPEIIHOCTE HEMPUHIUITHAIEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OrleHKa «HE 3a4T€HO» | mpoOenabl B 3HAHWAX  OCHOBHOTO  IMPOTPAMMHOTO  Marepualia,
MPUHIMIIAATIFHBIE OIIMOKU PU OTBETE HA BOMPOCHI.

4.2.2. Dk3aMeH

DK3aMeH sBisieTcss (GOpPMOM OICGHKHM KadeCcTBAa OCBOCHUS OOYYaIOIUMCS OCHOBHOM
npodeccuoHaIbHON 00pa3oBaTeNbHOW MPOTrpaMMbl 0 pasjenaM IUCHMIUIMHBL. [lo pesympTatam
9K3aMeHa 00y4aroIeMycsl BBICTABIISETCS OLEHKA «OTIMYHOY, «XOPOLIOY, «yIOBIETBOPUTEIHLHOY WIH
«HEYIOBJIETBOPUTEIILHOY.

OK3aMeH MO JUCUUIUIMHE IPOBOJUTCS B COOTBETCTBHM C PACIHUCAHUEM IMPOMENKYTOUYHOU
aTTecTallii, B KOTOPOM YKa3bIBa€TCsS BPEMS €0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MTPOBEICHUS
KOHCYJIbTallMH. Y TBEPKACHHOE paclucaHre pa3MeniaeTcs Ha THPOPMAIMOHHBIX CTEHIaX, a TaKXkKe Ha
o(unmansHOM caiite YHHUBEpCcHUTETA.

YpoBeHb TpeOOBaHWUU I TPOMEKYTOUHOH aTTecTallMk OOYYalONIUXCsl YCTaHABIMBACTCS
paboueii mporpaMMoi AUCIUIIMHBI M TOBOAUTCS 10 CBEJCHUS 00yUalOMUXCsl B HA4YaIe CeMecTpa.

DK3aMeHbI MPUHUMAIOTCS, KaK TIPaBuIIo, iekTopamu. C pa3penieHus 3aBeayroiero kaheapoi Ha
9K3aMEHEe MOXET MPHUCYTCTBOBATh MPENOAaBaTEeNb Kadeapsl, MPUBICUCHHBIH IS TIOMOIIM B IPUEMeE
JK3aMeHa. B cirydae oTCyTCTBHSI BEQyILIEro MpernoaBaress 3K3aMeH MPUHUMAETCS MPENoIaBaTelIeM,
Ha3HAUYEHHBIM PACHIOPSLKEHUEM 3aBEIYIOUIETO Kadeapoil.

[IpucyTcTBHE Ha »5K3aMeHe MpernojaBarenel ¢ apyrux kadenp 0e3 COOTBETCTBYIOIIETO
pacropshKeHHs: PEeKTopa, MPOPEKTOpa MO Y4eOHOW M BOCHMTATENBHOW paboTe WM 3aMECTHUTEINS
mupekropa MHcTHTYyTa 110 Y4eOHOU paboTe HE JOIMyCKaeTCsl.

Jlna mpoBeneHus 3K3aMEHa BEOyLIUI IPENojaBaTeilb HaKaHYHE IOJydaeT B CEKpeTapuaTe
JUPEKTOPATa 3a4ETHO-IK3aMEHALMOHHYIO0 BEJIOMOCTb, KOTOpas BO3BpAIAETCS B CEKpeTapuaT Iocie
OKOHYAHUS MEPONPUATHUS B JCHb IIPOBEACHUS IK3aMEHA WIHM YTPOM CIEAYIOLIEro JHS.

DK3aMeHbl MPOBOJIATCS MO OujieraM B YCTHOM WM NHCbMEHHOM BHUZE, MO0 B BHUE
TECTUPOBaHUS. DK3aMEHAIIMOHHBIE OMJIETHI COCTABIISIIOTCS 10 YCTaHOBJIECHHON (hOpMe B COOTBETCTBUHU
C YTBEpPXKIEHHBIMH Kadeapoil SK3aMEHAIMOHHBIMH BOMPOCAMU U YTBEPXKAAIOTCS 3aBEAYIOIIUM
kadenpoii exeroqHo. B Ounere cogep>kuTcs 2 TEOpETHUECKUX BOIPOCa U 3a/1a4a.

DK3aMeHaTOpy MpPEAOCTaBISIETCA MPaBO 3a/1aBaTh BOIPOCHI CBEpX Oumiera, a TakkKe MOMUMO
TEOPETUYECKMX BONPOCOB JaBaTh [JIs PEUICHMs 3aJadd U IPUMEpBI, HE BBIXOJAIIME 33 PAMKH
MPONEHHOr0 MaTepuasa Mo u3y4yaeMou TUCIUIIIINHE.

3HaHUs, YMEHHUSI ¥ HABBIKA OOYUYAIOIIMXCS ONPENENAIOTCS OLCHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYJIOBJIETBOPUTEIBHO» W BBICTABISIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEZIOMOCTh 00YYarOIIErocs B IeHb SK3aMeHa.

[Ipy mnpoBeneHUM YCTHOTO SK3aMeHa B ayJUTOPUU HE JIOJDKHO HaXOoAWThcs Oojee 6
00yJaromuxcs Ha OAHOTO MPEToaaBaTENs.

[Ipu mpoBeneHWM YCTHOTO SK3aMEHa OOYYaroUIuiCs BBHIOMpAET SK3aMEHAIMOHHBIM OWJIET B
CIIy4aifHOM MOpsIJIKE, 3aTeM Ha3bIBaET (PaMUIIHIO, UMSI, OTYECTBO M HOMEP 3K3aMEHALMOHHOT0 OMIIeTa.

Bo Bpems 5sk3ameHa oOydarommecs MOTYT IIOJIb30BAaThbCA C paspelleHus SK3aMeHaTtopa
pOrpaMMOll JTUCIUIIMHBI, CIPABOYHON M HOPMATHBHOH IJUTEpaTypoi, OPYrMMH TOCOOMSIMH U
TEXHUYECKUMH CPEJICTBAMH.
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BpeMmst moaroToBKH 0TBETA MPH CAavYe SK3aMeHa B YCTHOM (hopMe TOIHKHO COCTABIISITh HE MEHEe
40 MuHYT (10 KeNaHUI0 00YYaOIIErocs OTBET MOKET OBITh JOCPOYHBIM). BpeMmst oTBeta — He Gonee 15
MUHYT.

OOyyaronuiicsi, HCTIBITHIBAIOIINUN 3aTPYAHECHUS TPU TOJATOTOBKE K OTBETY IO BEIOPAHHOMY UM
Ousery, UMeeT MpaBO Ha BHIOOP BTOPOro OWIIETA C COOTBETCTBYIOIIMM IPOJUICHUEM BPEMEHHU Ha
MoAroTOBKY. [Ipu OKOHYATENIbHOM OIIEHMBAHWU OTBETA OIICHKA CHIDKAETCS HAa OAWH Oami. Beimaua
TpeThero Ouiera He pa3perraeTcs.

Ecnu oOygarommumiicst SBUJICS Ha DK3aMEH, U, B35B OWJIET, OTKA3aJICsl OT MPOXOXKICHUS aTTECTAIINH
B CBA3M C HEMOATOTOBICHHOCTHIO, TO B  BEJOMOCTH €My BBICTABJISICTCS  OIICHKA
«HEYIOBIICTBOPUTEIILHO.

Hapymenne AMCUIUIUIMHBI, CIUCBIBAHUE, WCIIOJNB30BaHUE OOYUYAIOMIMMUCS HEpa3perIeHHBIX
MEYATHBIX M PYKOMHUCHBIX MAaTEpPHaioB, MOOWJIBHBIX TelIe(POHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JTMYHOW KOMMYHHUKAIIMOHHOHN U KOMITBIOTEPHON TEXHUKH BO
BpeMsS aTTECTAIMOHHBIX HWCIBITAHWHA 3ampenieHo. B ciydae HapymieHust 53TOro TpeOOBaHHS
Mpero1aBaTellb 00s3aH yAaIUTh 00y4Jaromerocs U3 ayJJUTOPUN U IIPOCTABUTh EMY B BEZJIOMOCTH OIICHKY
«HEYIOBIIECTBOPUTEIILHOY.

BeicTaBieHHE OIEHOK, TONYYEHHBIX TIPH TOJBEACHUU PpE3yIbTATOB IMPOMEKYTOYHOMH
aTTecTallid, B 3a4€THO-DK3aMCHAIMOHHYIO BEAOMOCTh MPOBOAWTCS B TMPUCYTCTBUU CaMOTO
oOyuaromerocsi. I[IpermonaBatenu HecyT TEPCOHANIBHYIO OTBETCTBEHHOCTh 32 CBOCBPEMEHHOCTH M
TOYHOCTH BHECEHHS 3aIMCEH 0 pe3yIbTaTax MPOMEKYTOUHOM aTTeCTAI[NH B 3a4€THO-IK3aMEHAIIMOHHYIO
BEZIOMOCTb.

HesBka Ha »K3aMEH OTMEUaeTcsl B 3a4€THO-dK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMHU «HE
SIBHJICSI.

Jlist oOy4aronuxcsi, KOTOpbIe HE CMOTJIH CIaTh SK3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
yCTaHABJIMBACT MEPUOJT JIMKBUIAIMU 3aI0JDKCHHOCTH. B 3TOT mepuox npemnogaBaTesy, MpUHIMAaBIINE
9K3aMeH, JOJDKHBI YCTAHOBUTH HE MEHee 2-X THEH, Korga OHW OyAyT MPUHUMATh 3aJ0JKCHHOCTH.
Wudopmanus o TUKBUAAUH 32I0KCHHOCTH OTMEUYAETCS B DK3aMEHAIIMOHHOM JIUCTE.

OOyyarommMcsi, MOKa3aBIIUM OTJIWYHBIE W XOPOIIME 3HAHHMS B TEUEHHE CEMecTpa B XOJe
MOCTOSTHHOTO TEKYIIETO KOHTPOJISI yCIIEBAEMOCTH, MOKET OBITh MIPOCTABIICHA SK3aMECHAIIMOHHAS OIICHKA
JOCPOYHO, T.€. 6e3 caauu sk3amenHa. OleHKa BBICTABISAETCS B AK3aMEHAIIMOHHBIN JIUCT WIHA B 3a4ETHO-
HK3aMEHAIIMOHHYIO BEIOMOCTb.

WMHBanuapl U ulia ¢ OrpaHUYEHHBIMUA BO3MOYKHOCTSIMH 37I0POBBSI MOTYT CAaBaTh 3K3aMEHBI B
MEKCECCHOHHBIN TIEPUO]] B CPOKH, YCTAHOBJICHHBIC WHAMBHYaIbHBIM YI€OHBIM TUIAHOM. VIHBaUIBI 1
JUIa ¢ OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 37I0POBbsI, UMEIOIIUE HAPYIIECHUSI OMOPHO-IBUTATEIILHOTO
ammapara, JOIYyCKAaroTCS Ha aTTeCTAllHOHHBIC WCIBITAaHWS B CONPOBOXKIACHWU AaCCHUCTEHTOB-
COTIPOBOXTAOIINX.

[Iporiemypa mpoBeIACHUST TMPOMEKYTOYHOW AaTTECTallMU JJs OCOOBIX CIIydaeB H3JIOKECHA B
«[TonoxeHnu 0 TeKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAlUU O00yJaroMuXcs 10
OIIOII 6akanaBpuara, crienuanurera u Maructparyps» ®I'BOY BO HOxHo-Ypansckuii [AY.

Ounas ¢popma o0yueHust

No OlLIeHOYHBIE CPEJICTBA Kon n HaumeHnoBaHue
1 TunoBbie KOHTPOJIbHBIC 3aaHUS U (WJIM) UHBIE MaTepUaIIbI, MHJIUKaTopa
HEOOXOAMMBIE JJIsl OIICHKH 3HAHWM, YMEHUW, HABBIKOB U (MJIH) KOMIIETEHIINU

OTIBITA IEATEIHHOCTH, XapaKTePU3YIOINX c(HhOPMHPOBAHHOCTH
KOMITETCHIIMI B TIPOIECCE OCBOCHUS AUCITUTIIMHBI

1 2 cemecTp NA-1 onk-1.
1. Ponp ¢Gu3WKKM B pa3BUTHH TEXHUKA M arpONpPOMBIILICHHOTO Ucnonp3yer
MIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX

JUCHUITIIINH AJIA
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2. Kunematuka wmatepualibHOW Toukd. KoopauHaTHBIM MeTox
onucanus ABwkeHUN. KuHemartnueckoe ypaBHEHHE [BWKEHHS H
onpeesieMble 0 HeMy KUHEMaTHYeCKUE XapaKTEePUCTUKHU.
3. Bexkropuplii cmoco0  ommcaHWS ~— JABWKCHUH.  BekTopsl
MIEPEMELIEHHS, CKOPOCTH, YCKOPEHHA. YTJIOBBIE XapaKTEPUCTUKU
JBUKEHUS 110 OKPYKHOCTH.
4. DneMeHTHI peIsITUBUCTCKON MeXaHUKU. [ocTynaThl crieniuaibHOM
Teopun oTHOocUTeNnbHOCTU. [IpeoOpazoBanus Jlopenma. CrnoxeHue
ckopocTeil. OTHOCUTENIBHOCTh AJIMHBI OTPE3KOB M JJIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.
5. JluHamMuKa MaTepUadIbHOM TOYKM M MOCTYNATEIbHOTO JBH)KEHUS
TBEpOro Tena. llpuHnmMn oTtHOcUTENbHOCTH. 3akoHbl HbroTOHA.
Buner cui.
6. JluHamMuKa BpamaTeabHOrO JBHKEHHS. MOMEHT cuiibl. MOMEHT
WHEpLUU. 3aKOHBI COXPAHEHHS UMITYJIbCA U MOMEHTA UMITYJIbCA.
7. VHepuuanbHble U HEMHEPLHUAIbHbIE CUCTEMBI OTCUéTa. CHIIBI
WHEPLUU TP Pa3INYHbIX BUIAX ABUKCHUS.
8. PaboTa, MomHOCTH M 3HEprus. Mexanuueckasi paboTa ¥ MOLTHOCTb
IIPU MOCTYNAaTENIbHOM U BpallaTebHOM ABMKEHUsAX. KuHetnueckas
SHEPTrus U TEOPEMA O KUHETHUUYECKOI HEPIUH.
9. KoHcepBaTuBHBIE CWIBI U MOTEHIMANbHAS >HEprus. [Ipumepsl
MOTEHIMATIBHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTUH B MEXAHHKE.
10. Mexanuveckue KojeOanus. KuHemarnka TapMOHUYECKUX
konebanuii. CnoxeHne kojaebaHnil. AKyCTUYECKUE PE30HATOPHI.
11. Jlunamuka rapMoHMYEeCKHUX KoneOanmil. J(uddepennmanbroe
ypaBHEHHE KojeOaHUi. 3aTyXaroliie u BBIHYKICHHBIE KOJIeOaHMS.
Mexanundecknii pe3oHaHc. MasiTHUKH.
12. Mexannyeckue BoOJIHBI. BonHoBoe ypaBHeHHe. Buibpl BOIH.
WUnrtepdepennus, audpakuums u gucnepcuss BoJH. BonHbl #
uHpOpMaIHs.
13. OCHOBHBIE TIOJIOKEHHUS MOJIEKYISIPHO-KUHETUYECKOU TEOpHUH.
Uneansubiii raz. OcHoBHoe ypaBHeHue MKT wu ypaBHeHue
COCTOSIHUSI UJICATIBHOTO ra3a.
14. ArperaTHble cOCTOSTHUS U (a30BbIE Mepexo/ibl. PeanbHble ra3bl.
Cxwmwxkenne razoB. OCOOGHHOCTH KHUIKOTO cocTosiHusA. CTpoeHue
KpUCTaIoB. JlegekTsl KpucTaminueckoro crpoeHus. [IpoyHocts u
IJJACTUYHOCTb.
15. SBnenus mepenoca. J[uddys3us, TEmIONpoOBOIHOCT U
BHYTpPEHHEE TpeHHe. MOoNeKyIIpHO-KHHETHYECKash TEOpUs SABJICHUM
IepeHoca.
16. OcHOBBI TE€pMOAWHAMUKH. BHYTpEHHssEI SHEprus M TEpPBOE
Hayajio TepMoAWHAMHUKH. PaboTa W TEIIOEMKOCTh Ta3a Npu
Pa3INYHBIX MTPOLIECCAX.
17. Btopoil 3akoH TEpMOAMHAMHUKHU. TeEIUIOBBIE JBUTAaTeId U
xonogunabHbeie  Mamuabl. KIIJI  TemmoBeIX — aBurarenein.  u
CTATUCTUYECKUU CMBICI BTOPOTO 3aKOHA TepMoauHaMuku. [lonstue
sHTpornuu.  Tpernit  3aKOH  TEPMOJUHAMHUKH.  DJIEMEHTHI
OMO’HEPTeTHKH.

4 cemecTp
18. DnemeHTHI reomMeTpudecKOd ONTHUKU. OCHOBBI T€OMETPUYECKOM
ontuku. Popmynsl Ppenens. [IpuHIUIT 0OPaTUMOCTH CBETOBBIX
my4eit. [Ipubopsl reoMeTpUUYECKOI ONTHKHY.

pemeHus
CTaH/IapTHBIX 337124 B
COOTBETCTBUU C
HaNpaBJICHHOCTHIO
npodhecCHOHATBHOM
JIeSITEIbHOCTH
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19.®@oromerpus.

20. DnemMenTsl BoHOBOM onTukuU. [Ipuniun ['toiirexca.

21. Wurepdepenuus cBera. KorepeHTHOCTP M ONTHYECKUH X0
nyded. YCIoBUA MakcMMyMmMa W MHHUMyMa. HHTepdepomerpsl.
DneMeHTHI Tosiorpaduu.

22.  Judpakmus  cBera. [Ipunmun  T'rolirenca-®Openens.
Judpakimonnas  peméTka. Crnextporpadus. Hudpaxims
PEHTT€HOBCKHX JTy4eil.

23. B3aumopelicTBue U3i1ydeHus ¢ BeuiecTBoM. [lonsipusanus ceera
MIPU OTPAXKEHUU U TIPEIIOMIICHUHU.

24. JIoitHoe nmydenpenomiieHue. ONTUYECKH aKTUBHBIE BEIIECTBA.
Caxapumerpsl. VIckyccTBEHHAss aHU30TPOIHUS U €€ UCIOIb30BAHUE.
HopmanbHas u aHOMaJIbHASI TUCTIEPCHS.

25. TemnoBoe wuznmydeHue. AOCOMIOTHO YEPHOE TENO. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®dopmyna I[lnanka.
OnTHyeckasi IUPOMETPUSL.

26. ®otoddpdexr. BHemHuid, BHYTPEHHUH W  BEHTHIJIHHBIN
dotorddexr. YpaBHeHHe DUHIITEHHA. [Ipumenenue
dhotornemenToB. Dpdexkt Komnrona. JIroMuHECIIEHTHOE U3TyUCHHUE.
buomoMunecueHus.

27. ®otobuonoruveckue mpoueccol. DorocunTes. TepmoanHamMuka
1 MexaHu3M QorocuHTe3a. buosHepreTuka.

28. DneMeHTbl KBaHTOBOW MeXaHHMKHU. KopmycKynspHO-BOJHOBOM
TTyaliu3M. Judpaxmms 3JEKTPOHOB. CootHomieHus
HeonpenenéHnocreil. Ypasuenue lpenunrepa.

29. AtoM Bogopoda. DHepreTuueckue ypoBHU atoma. llorenuman
Bo3OyxaeHus W woHm3anuu. I[loctynatel bopa. Uznydenwe wu
MOTJIOIIEHHE SHEPTHU. Bo1opo1omnono0HbIe HOHBI.

30. CrpyKkTypa CIHOXHBIX aTOMOB. ODHEPreTHYECKUE YPOBHU B
cinoxHbix aromax. [lpunmun Ilaynu. OnTtudeckue CHEKTpbl U
CHEKTpPbl PEHTTEHOBCKOro wu3iydyeHus. llepumonnueckas cucrema
anemenToB J|.M.Meneneena.

31. ®uszuka MoseKyII. DHEPreTHIeCKUue YpOBHU MoJieKysl. OOMeHHOe
B3auMojieiicTBre. MonekymsipHble crnekTpbl. [lpuHimnm paboThl
KBAHTOBBIX F€HEPATOPOB. DJIECKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
32. Tlonumeppl u kuakue KpucTtaibl. (OCHOBHBIE  BH/IBI
KOJUIEKTUBHU3AMH MoJieKyJl. CTpoeHHe OJTUMEPOB U X (PU3NUECKHE
cBoMCTBA. TNl KHUAKHX KpPUCTALIOB. JluUCIien Ha KUIKHX
KpUCTaJIIax.

33.5lBnenne paaMoOaKTUBHOCTH. BHIbBl pajiMoOaKkTUBHOIO pacnaja.
3akoH paanoakTUBHOro pacmnajga. CtaOuiabHbIE M PaJHOaKTUBHBIE
u3otomnbl. COBpeMEHHBIE METOMABI PATUOXUMUU U PaTUOOHOIIOTHH.
[Tpo6eMbI paTno’KOIOTHH.

34. CocraB aToMHOTO siipa. 30Tonbl. MexaHMYeCKU 1 MarHUTHBIN
MOMEHTHI SIAEp. SInepHbIE CUJIBI U SHEPrusi CBS3M sAnpa. AnepHblid
MarHUTHBIN PE30HAHC U €r0 UCTIOJIb30BaHHE.

35. Snepubie peakiuu. MexaHu3sMm snepHbix peakuuid. llenmHas
peakuust geneHus sangep. Mcnoiap3oBaHME ATOMHOW — DHEPIUM.
[Ipobnema ynpasisieMoit TepmosiiepHoit peakiuu. DHeprus ColtHIa
U 3BE31. SepHas HKOJIOrusl.

36. DmnemeHTapHble YacTtuibl. Kiaccudukamusi 31eMEHTapHBIX
yacTull. B3aumornpeBpanaeMocTb JIeMEHTapHbIX YacTUll. MeTobl
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YCKOpPEHHUsl 4acTHll. AHTMYacCTHIbl M aHTHUBEILECTBO. BemecTBo B
IKCTPEMAIBHBIX YCIOBHSIX.

37. CoBpemeHHas (u3MKa W arpouHxeHepus. BemectBo u moe.
OOBEKTHI U MPOLECCHl. DBOJIOLUOHHBIE TPOLECCH TPe0OPa30BaHuUs
MaTepuu. BelecTBeHHbIE, SJHEPIETUYECKUE, IEKTPOMArHUTHBIE U

nH(popManMoOHHBIE  TIpeoOpa3oBaHUs  OMOOOBEKTOB.
arpopusuku,  OMOMEXaHWKH,  OMO(PH3HKH,
OMOMH(POPMATUKHU, OMOTEXHOJIOTHH W arPOUHKCHEPHUH.

PasButne
OMOdHEPreTHKH,

3aounas popma 00ydyeHUs

onucaHus JBUkKEHUM. KuHemarnueckoe ypaBHEHHME IBHKEHUS U
onpenensieMble 0 HeMy KUHEMaTH4YECKUE XapaKTEPUCTHUKHU.

3. BekTopHblii cmoco®  omucaHus — JIBWKEHHH.  BekTopsl
MEpEMENICHUS, CKOPOCTH, YCKOPEHHs. YTJOBBIE XAPAKTEPUCTUKHU
JBUKEHMSI 110 OKPY)KHOCTH.

4. D1eMEeHTBI peJIITUBUCTCKOM MeXaHUKU. [locTynaTsl criennaibHON
Teopun OoTHOcHTEIbHOCTU. [IpeoOpasoBanus Jlopenma. Croxenue
ckopocteil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JUIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. /IluHamMuKa MaTtepuagbHON TOYKU M MOCTYNATEIbHOTO JIBUKEHUS
TBEpaoro Ttena. [IpuHnun orHOocUTENnbHOCTU. 3akoHbl HblOTOHA.
Buner cui.

6. JluHamuKa BpamaTeIbHOTO ABUKEHUA. MOMEHT cuiibl. MOMEHT
MHEpLUU. 3aKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. WHepuuanpHble U HEWHEPLMAIbHBIE CUCTEMBI OTcuéra. Cuibl
WHEPLUU IIPHU Pa3INYHbIX BUIAX ABUKCHUS.

8. Pabora, MomHocTh U 3Heprus. MexaHuueckass paboTa u
MOIIHOCTh MpH IOCTYNATEIbHOM M BpallaTeIbHOM JBHKCHHUSIX.
Kunetnueckas 3Heprust U TeopeMa 0 KHHETUYECKOM SHEPTUU.

9. KoHcepBatuBHbIE CUJIBI U TOTEHUHUaNIbHAsA 3HEprus. [Ipumepst
MOTEHLMAJIbHBIX MOJEH. 3aKOH COXPaHEHMsI SHEPTUU B MEXAHUKE.
10. Mexannueckne KoneOanus. KuHemaTMka TapMOHHUYECKUX
konebanuii. CnoxeHne kojaebaHnil. AKyCTUYECKHE Pe30HATOPHI.

11. Jlunamuka rapmMoHHYeckux kojeOanuii. uddepennnansnoe
ypaBHEHHE KosieOaHUH. 3aTyXalole U BBIHYKICHHbBIE KOJIeOaHuUs.
Mexanudecknii pe3oHaHc. MasiTHUKH.

12. Mexanuueckue BosiHbl. BoiHOBoe ypaBHeHHe. Buasl BoJH.
Wntepdepenus, audpakuus U Aucnepcuss BOJH. BonHbl u
uHpOpMaIus.

Ne O1IeHOYHBIE CPEJICTBA Kox u HanmeHnoBanue
1 TunoBbie KOHTPOIbHBIC 3a1aHUSI U (UJTM) UHBIE MaTEpPUAJIbL, WHJIMKATOpa
HEO0OXOMMBIE JIJIS1 OIICHKW 3HAHWM, YMEHUW, HABBIKOB U (WJIH) KOMIIETCHIINHU
OTIBITA JIEATEHHOCTH, XapaKTEPU3YIOMINX C(HOPMUPOBAHHOCTH
KOMIIETEHIIUH B Mpoliecce OCBOSHUS AUCIUTIINHBI
1 1 kype W/I-1 onk-1.
1. Ponp ¢us3uku B pa3BUTHUM TEXHUKH M arponpoMBIILIEHHOro | Mcrnonb3yeT OCHOBHbBIE
MIPOU3BOJICTBA. 3aKOHBI
2. Kunemarnka wmartepuaibHONM TOYKUA. KOOpAWHATHBII METOJ | €CTECTBEHHOHAYYHBIX

JUCHUITIINUH 11
pELICHUS CTaHIaPTHBIX
3a1a4 B COOTBETCTBUU
C HATPaBJICHHOCTHIO
npohecCHOHATBHOM
JIeSTEIbHOCTH
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13. OCHOBHBIE NOJOXKEHUS MOJEKYJIIPHO-KMHETUYECKON TEOpPHUH.
WNneanbupiii  ta3. OcHoBHoe ypaBHeHne MKT wu  ypaBHeHue
COCTOSIHUSI HJI€AJIbHOTO ra3a.

14. Arperatabie cocTosiHUS U (a30BbIe Mepexo/ibl. PeanbHble rasbl.
Cxwmxenne ra3oB. Oco0eHHOCTH XHUIKOTO cocTostHus. CTpoeHue
KpucTaiioB. JlepekTsl KpUCTauIMuecKoro crpoenus. [Ipounocts u
MJIACTUYHOCTb.

15. Ssnenus mnepenoca. uddys3us, TemmonpoBOAHOCTh U
BHYTpEHHEE TpeHUE. MoJIeKyIIpHO-KUHETUYECKAsI TEOPUSL SIBICHUI
IepeHoca.

16. OCHOBBI TE€pMOJMHAMUKH. BHYTpEHHsII 3HEpPrusi WM MEPBOE
Hayajio TepMOAMHAMHUKHU. PaboTa M TEIUIOEMKOCTh Ta3a IpH
Pa3IMYHBIX MpoIeccax.

17. Bropoii 3akoH TepMOAMHAMUKHU. TemyioBble IBUraTtead |
xonogunabHbie  MammHbl.  KIIJI  TemmoBbIX — gBurareie u
CTATUCTUYECKUN CMBICT BTOPOTO 3aKOHA TepMOAuHAMUKU. [ToHsTHE
SHTponuu.  TpeTud  3aKOH  TEPMOJMHAMHUKH.  DJIEMEHTHI
OMO’HEPTeTHKH.

2 Kypc
19. Illkama »>7€KTPOMarHUTHBIX BOJIH. Pa3nnuuHble auana3oHbI
9acTOT JJEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTH U
TEXHUYECKUE CPEJICTBA UX MOJIyUYEHHSI.
20. Hcnonp3oBaHWE BUANMBIX, YIbTPaQUONIETOBBIX U JPYTHX
W3JIy4YECHHI B PACTEHUEBOJCTBE W >KMBOTHOBOJICTBE.18. DiieMEeHThI
reoMeTpuueckoil onTuku. OCHOBBI TI€OMETPUYECKON ONTHUKH.
®opmynel Openens. [IpuHIMID 0OpPaTUMOCTH CBETOBBIX JIyYEH.
[TpuGopsl TeOMETPUYECKON ONITHUKHU.
21.®otomeTpus.
22. DnemeHThl BoaHOBOM onTuku. [Ipunuun [tolirenca.
23. Hurepdepenius cBera. KorepeHTHOCTP W ONTHYECKUN XOII
nyded. YcnoBus MakcMMymMa W MHHHMYyMa. WHTeppepoMeTpHI.
DneMeHTHI Toorpadumu.
24.  Jludppakums  cera. llpunmun  [oifrenca-®penens.
Hudpakumonnass  pemérka.  Cmnektporpadus.  JAudpaxmus
PEHTICHOBCKHUX JIy4eHl.
25. B3auMojelicTBue u3inydeHus ¢ BemiectBoM. [lonsipuzamnus ceeta
MIPU OTPAXKEHUU U TIPEIOMIICHUHU.
26. JIoriHoe nmydenpenomiieHue. ONTUYECKH aKTUBHBIE BEIIECTBA.
Caxapumetpsl. MickyccTBeHHasi aHU30TPOIUS U €€ HCIOJIb30BaHUE.
HopmanbHas 1 aHoMalbHast TUCTIEPCHSL.
27. TemnoBoe wusnmydeHue. AOCOMIOTHO 4YEPHOE TENO. 3aKOHBI
Kupxroda, Credana-bonmprimana u Buna. dopmyna I[lnanka.
OnTryeckasi IUPOMETPHUSL.
28. @orordpdexr. BuemHuid, BHYTPEHHHH W BEHTUJIBHBIN
dotorddexr. YpaBHeHue DWHIITeHA. [Ipumenenwne
(hOTOAIEMEHTOB. Dddexr KomnroHa. JlromuHECTICHTHOE
u3iydeHue. buontomunecueHuus.
29. ®orobuonornueckue mpouecchl. DoTocuHTe3. TepMoauHaMuKa
1 MexaHu3M QorocuHTe3a. buosHepreTuka.
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30. DneMeHThl KBAaHTOBOM MeXaHUKH. KopmyckylsipHO-BOIHOBOM
JyaJn3M. Hudpakmums 3JIEKTPOHOB. CooTHOLICHUS
HeonpenenéHuocrtel. Ypasuenue llIpenunrepa.

31. AtoM Bogoposa. DHepreTuyeckue ypoBHU atoMma. [loTeHuman
BO30yxJeHuss u wuoHuzanmu. Iloctynmatel bopa. M3nyuenue wu
MOTJIOIEHNE SHEPTruu. Boioponono100HbIE HOHBIL.

32. CtpyKkTypa CIOXHBIX aTOMOB. DHEPreTHUYECKHE YpPOBHU B
cnoxubix aromax. [lpunmun Ilaymu. OnThueckue CHEKTPbI U
CIIEKTPbl PEHTTEHOBCKOTO H3iydeHus. llepumonmueckas cucrema
anemenToB J|.M.Meneneena.

33. ®usuka MoJIeKyl. DHEPreTHUECKUEe yPOBHU MoJieKyl. OOMeHHOe
B3auMoJieiicTBre. Mouekynsipable crekTpbl. [lpuHuun pa®oTs
KBAHTOBBIX T€HEPATOPOB. DIEKTPOHHBIN TapAMarHUTHBIN PE30HAHC.
34, Tlomumepsl W kuUJIKHE KpUCTAUIbl. (OCHOBHBIE  BHJIBI
KOJUIEKTUBM3aUMu MoJieKyd. CTpoeHue NOoJMMEepoB M HUX
¢usnueckue cBoicTBa. THIBI XKHUIKUX KpUCTaLIOB. Jlucruien Ha
KUIKUX KpPUCTAJUIAX.

35.5lBnenne paguoakTUBHOCTU. BHIBI paguoakTHBHOIO pacmaja.
3akoH paauoakTUBHOrO pacrnana. CTaOuibHBIE U PAaTUOAKTHUBHBIC
n3oTonbl. COBpeMEHHBIE METObl PAAUOXUMHUHN U PATUOOHOIOTHH.
[Tpo6eMbI paIno’KOIOTHH.

36. CocraB aromHOro siipa. M3oTonsl. MexaHn4ecKui 1 MarHUTHBIN
MOMEHTHI siiep. SnepHble CUIIBI U 3HEPTUs CBA3M siapa. SnepHbId
MarHMTHBIN PE30HAHC U €r0 UCIIOJIb30BaHNUE.

37. SnepHble peakuuud. MexaHu3M sAepHbIX peakiuid. llenHas
peakuust neneHus snaep. Fcnonb3oBaHME AaTOMHOW  JHEPIUH.
[Ipobnema ynpapnssemMol TepMosiiepHoi peakiuu. DHeprus CoHIa
U 3BE31. SepHas HKOJIOrusl.

38. DnemeHtapuple yactulbl. Kiraccudukammsi sraeMEHTapHBIX
yacTull. B3aumoInpeBpaiaeMocTh 3JIeMEHTapHbIX YacThll. MeTobl
YCKOPEHHUsI 4acTUL. AHTHYACTHIBl M aHTHBEUIECTBO. BemniecTtro B
9KCTPEMAJIBHBIX YCIOBHSIX.

39. CoBpemenHas (u3uKa M arpoumHkeHepus. BemiecTtBo u mode.
OOBEKTHI ¥ MPOLECCHI. DBOIIOIMOHHBIE ITPOIECCH TPE0Opa3OBaHUSA
Marepuu. BelecTBeHHbIE, SHEPreTUYECKNEe, EKTPOMArHUTHBIE U
uHpOpPMAIMOHHbIE TpeoOpa3zoBaHus OHO0OBEKTOB. PaszBurue
arpodpu3uku,  OWOMEXaHWKH, OWMOPU3UKH,  OMOIHEPTETHUKH,
O61onH(pOPMATHKH, OMOTEXHOJIOTUH U arpOMH)KEHEPUH.

[IIkana u KpUTEpUX OLIEHUBAHUS OTBETA O0YYAIOILIETOCS MPEICTABICHBI B TA0JIUIIE

Hlkana Kpurepun oueHuBanust
BCECTOPOHHEE, CHUCTEMATHUYECKOe M TIyOOKOe 3HAaHUE MPOTPAMMHOTO
Ouenka 5 Marepuajia, YCBOCHHE OCHOBHOM U JOTOJHHUTEIBHOW JIMTEPaATYpBHl,
(OTIIUYHO) PEKOMEHIOBAaHHON IIPOrpaMMOM IUCLHUILIMHBI, IIPAaBUIBHOE PpEILICHUE
3aJlauM.
MOJIHOE 3HAHWE MPOTrPaMMHOTO MaTepuala, YCBOCHHE OCHOBHOM
Ouenka 4 JIUTEPATyPHI, PEKOMEHIOBAHHOM B MporpaMme, HaJIM4ue
(XOpOH_IO) MaJIO3HAYUTCIbHBIX OIJ_II/I60K B pClICHUM 3adavu, WX HCIOCTATOYHO
MOJIHOE PACKPBITHE COJIEpKaHKe BOIIpoca.
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3HaHME OCHOBHOTO MPOTPAMMHOTO MaTepuajia B MUHUMAIbHOM 00BbeMe,
MOTPEIIHOCTH HEMPUHIIUIHAILHOTO XapaKkTepa B OTBETE Ha 3K3aMEHE U B
pEeLIeHUN 3a/1a4u.

Onenka 3
(YIOBIIETBOPUTEIHHO)

Onenka 2 npobesnbl B 3HAHUAX  OCHOBHOIO  MPOTPaAaMMHOIO  MaTepualna,
(HEYIOBIIETBOPUTENHHO) | MPUHIMTTHATHHBIE OITHOKH MPU OTBETE HA BOIIPOCHI U B PEIICHUU 3a]1a4H.
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JUCT PETUCTPAIIMA U3SMEHEHUI

Howmepa auctoB OcHoBaHUe 111
Homep P PacmmgpoBka Jlata BHECEHU

BHECCHUA Iloxnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX M3MCHEHUIA ToATHCH H3MCHCHHA




