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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIIHHE, COOTHECEHHbIE ¢ MJIAHMPYEeMbIMH
pesyabratamu ocBoennss OIIOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hampasnenuto noArotoBku 35.03.06 ArpouHkeHepHs TOHKEH ObITh MOArOTOBJICH
K PEUICHUI0 337ay IpO(eCCHOHAIBHOW JAEATEIIBHOCTU CIEIYIOIUX THUIIOB: IPOU3BOICTBEHHO-
TEXHOJIOTUYECKUHN, HAyYHO-UCCIIET0BATEIbCKHUI.

Heab AucHMIIMHBI — CPOPMHUPOBATH y CTYAEHTOB CHUCTEMY (yHIAMEHTAIbHBIX 3HaHUM,
HEOOXOAUMBIX ISl MOCIEeNYIONIEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/Jad  CEeJIbCKOXO3AWCTBEHHOTO IPOM3BOACTBA, a TAKXKE CIIOCOOCTBYIOLIMX
JAJbHEUIIIEMY Pa3BUTHIO JUYHOCTH.

3agauM JUCHMIIMHBI:

— H3YYUTb OCHOBHBLIC (bH?:PI‘-ICCKHG SABJICHHUA, OBJIAACTH q)YHl[aMeHTaJIBHLIMI/I IIOHATUAMU,
3aKOHaMHM U TEOPUSMH KJIACCHUECKON U COBPEMEHHON (DU3UKH;

— cOopMHUPOBATH OCHOBBI HAYYHOTO MHUPOBO33PECHHSI i COBPEMEHHOTO (DU3MUECKOTO MBIIICHHUS,
O3HAKOMHUTBCS C HAy4YHOH ammaparypodl W MeTojaMu (U3MYECKOTO MCCIEeJOBaHUs, MPUOOPECTH
HAaBBIKU IPOBCACHUA (1)I/ISI/IIICCKOFO OKCIICPUMCHTA,

— HAY4YMUThCS BBIICJATH (U3MYECKOe COJepkKaHWE B MPHUKIAAHBIX 3ajadax Oynymiei
NeSTeIbHOCTH;

— OBJIAJICTh METOJAMHU PELICHUs HH)KEHEPHBIX 3a/1au.

1.2. KomneTeHIIMU U MHAUKATOPBI HX JOCTHKEHH I
OIIK-1 CrocobeH pemiath THUITOBBIC 3aadd MPOGECCHOHATBHOM JEATEIbHOCTH Ha OCHOBE 3HAHUM

OCHOBHBIX 3daKOHOB MATEMATHYCCKHUX H CCTCCTBCHHBLIX HAYK C IHIPHUMCHCHHEM I/IH(bOpMaIII/IOHHO-
KOMMYHHUKAIITUOHHBIX TEXHOJIOTUI

Konu
HauMEHOBaHUE
HHAUKATOpa ®opmupyemsie 3YH
JOCTUKEHUS
KOMIICTEHIIH
3HAHUSI OOyuaromuiics 10HKeH 3HATh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCHUIUIUH ((PU3NUKN) IS peLIeHUs
VJT-1 o1, CTaHJAPTHBIX 33J]a4 B COOTBETCTBUH C HANPABIEHHOCTHIO
Vcnonb3yer PO ECCHOHATBEHOM AESITeTbHOCTH
OCHOBHBIC 3aKOHBI _ (Bl.O. 10-3. 1)
€CTECTBEHHOHAY4YH
BIX JUCHUILUIMH IS | yMEHHUS OO0yyaromuiicst OJMKEH YMETh: UCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTeCTBEHHOHAYYHBIX TUCIUIUINH ((PU3UKH) IS
CTaHJIapTHBIX pelIeHNs CTaHAAPTHBIX 33/1a4 B COOTBETCTBUHU C
3aj1a4 B HaMpaBJIEHHOCTHIO POPECCHOHANBHOM IeATETbHOCTH
COOTBETCTBHUU C - (b1.0.10-Y.1)
HaNpaBJIEHHOCTHIO
npodeccronanpro | HaBBIKH | OOyYarOmHiics TODKCH BIaJCTh: HABBIKAMH:
i TesTenpHOCTH WCIOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX AUCHUIUINH ((HPU3NKN) IS peLIeHUS
CTaH/JapPTHBIX 33/1a4 B COOTBETCTBHH C HAIIPABJIEHHOCTHIO
npodecCHOHATIBHOMN J1eITETbHOCTH -
(b1.0.10-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Hucnunmuna «Pu3rka» OTHOCHTCS K 0053aTeIbHON YacTH OCHOBHOW Mpo(decCHOHAIbHOM
o0pa3zoBaTeNbHON MPOrpaMMBbl OaKkaaBpuaTa.

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl

O0bem auctuIuIMHBL cocTaBisaeT 9 3adetHbix enaununil (3ET), 324 akajmeMuueckux yaca.
Jvcuunimnza n3ydaercs:

- ouHas (popma obyuenus B 2, 3, 4 cemecrpax;

- 3a04yHas Gopma oOydyeHus B 1, 2 cemecTpax.

3.1. Pacnipenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

KonmgectBo yacoB
Bun yuebHoit paboTbl
Ounas gopma 3aounas Gopma
00y4deHus o0OyueHus
KonrakTHasi pa6ora (Bcero), 150 26
B TOM 4HcJe PAKTHYeCcKasi MOAT0TOBKA
B Tom uncne:
Jlextum (JI) 50 12
[Tpaktuueckue 3ansatus (I113) 50 4
Jlaboparopusie 3ausaTus (JI3) 50 10
CamocrositesibHas padora o0yuarwmuxcs (CP) 120 280
KonTpob 54 18
Hroro 324 324

3.2. PacnipenesieHne yueOHOro BpeMeHH 10 pa3jesaM H TeMaM

Ounas ¢popma o0yueHus

B TOM 4YHCJIC é
Ne HanMeHoBaHue pa3nena v TeMbI Beero KOHTaKTHAs pabora =
TEMBI pasi 4acoB Cp =
) I3 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MmosiekynspHasi Gu3MKa U TEPMOJMHAMUKA
1.1. | Beegenue B pusuky 2 2 - - - X
1.2. | Kunemaruka 14 2 2 2 8 X
1.3. | Jlunamuka 18 2 4 4 8 X
2.4. | 3akoHBI COXpaHEHUs 16 2 2 4 8 X
15. Mexannueckue KoyuebaHus u 20 4 4 4 8 <
BOJIHBI
16. DIIEMEHTHI MoanynﬂpHoﬁ nu 20 4 4 4 8 <
CTaTUCTHUYECKON (PU3UKHU
1.7. | OcHOBBI TEPMOJUHAMUKHU 20 4 2 4 10 X
Paznen 2. DnexTpruyecTBO 1 MarHeTU3M
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2.1. | DnexTpocTaTHKa 18 2 2 4 10 X
ITocTOSIHHBIN TOK,
2.2. | BNEKTPUYECKHUE LIETHU U 24 4 6 4 10 X
MaTepuabl
23 [TocTrosiHHOE MarHUTHOE ) 4 4 4 10 .
noJie
24, ONeKTpOMarHuTHbIE 20 4 4 4 8 «
Kos1ie0aHusl U BOJIHBI
Paznen 3. Ontuka u atomHast pu3nka
31 ['eomeTpuyeckas 1 BOJTHOBAs 18 5 4 4 8 X
OTTHKA
3.2. | KBantoBas ¢usuka 20 4 4 4 8 X
33 ®u3rKa aToMa U JIEMEHTBI 18 4 4 2 8 «
($u3uKN TBEpAOro TEIa
3.4. | SAnepnas ¢pusuka 18 4 4 2 6 X
3.5. | ®usnyeckas KapTuHa MHUpa 4 2 - - 2 X
KoHTposb 54 X X X X 54
OO01mast Tpy10eMKOCTh 324 50 50 50 120 54
3aounas ¢popma 00yueHusn
B TOM YHCJIC
KOHTaKTHas paboTa
Ne =
° | HaumeHOBaHME pas/ena U TEMbI Bcero 2
TeMBE acos 1 | m | 1m3 P z
4
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJIApHAs
1 ¢busnKa 1 TepMOJUHAMHUKA. 100 4 4 5 92 "
' 3JIEMEHTHI CTATUCTUYECKON
¢bu3uku
2 DIIeKTPUYECTBO U
' maraetusm. Konebanus u 103 4 4 2 91 X
BOJTHBI
Onrtuka. KBanroBas dusuka.
®du3rka aTomMa. HIEMEHTBI
($u3KKHU TBEPAOIO Tela.
3. SAnepnas ¢puzuka. 103 4 2 I X
duznyeckas KapTUHA MUPA.
KoHTpob 18 18
HTtoro 324 12 10 4 280 18

4. CTpyKTYpa M coepkaHHe IMCUMININHBI, BKIIYAKIIee IPAKTHYECKYI0 IIOAT0TOBKY
[IpakTudeckas MOArOTOBKAa IpPH pealu3alid y4eOHbIX MPEIMETOB, KYPCOB, TUCIMILIMH
(Mopyneil) opraHuszyercsl MyTeM NPOBEACHUS MPAKTUUECKUX 3aHSITHH, MPAKTUKYMOB, JIaOOPaTOPHBIX
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paboT M HMHBIX aHAJOTMYHBIX BHUJOB Y4eOHOH [eATeNbHOCTH, NPEAyCMATPUBAIOIIMUX YydacTHe
oOydaromuxcsi B  BBINOJHEHHH OTHCIBHBIX JJIEMEHTOB paboT, CBSI3aHHBIX C Oymymiei
npoeccuoHaNbHOM e TeNIbHOCTbIO.

[IpakTHyeckas MOArOTOBKA MOXKET BKJIIOUATh B ce€0sl OT/AEIbHBIC 3aHATHUS JIGKIIMOHHOTO THUIIA,
KOTOpBIE MpeaycCMaTpHUBAIOT Mepenady yueOHOM uHbopManuu 00ydarolmuMcs, HeoOXOIUMOM ams
MOCTIeTYIOIIETO BBITIOJTHEHUS Pa0OT, CBSI3aHHBIX C Oyaymiel npodecCuOHaTbHON AEATEIbHOCTHIO.

4.1. Conepxanue TMCUUILIUHBI

Pa3nea 1. Mexanuka, MoJsieKy/asipHasi pU3MKa M1 TEPMOAUHAMHUKA

BBengenue

[Ipenmer ¢usuku. Meton mo3HaHus B (pusmke. DKCHEPUMEHTHI U TeOpuH. Poib poccuiickux
yueHbIX B pa3BUTHM Qu3uku. Ouznueckue 3akoHbl. Ilonsatue daxra B ¢pusuke. Mogenu. Ilpsmelie u
oOpatHble 3a1a4n (pu3ukn. PazmMepHocTr GU3NUECKUX BETHYHUH.

Kunemarnka

JIBikeHne Kak rnaBHas (opma cymiectBoBaHus Matepuu. IIpoctpanctBo m Bpems. CrocoObl
ONMCAaHUs COCTOSHUS Tela M cucTeMbl Ten. CHCTeMbl OTCYeTa M KOOpPAMHAT. Poib M NpUHIMIIBI
BbIOOpa cucteM koopauHat. CTeneHn cBOOOIbI, MHBAPUAHTHBIC CBOWCTBA YMCIIA CTETIEHEH CBOOOIBI.
TpexmepHOe 1 MHOrOMEpPHOE IPOCTpaHCTBA. MaTepuanpHas TOUYKa U paclpOCTPAHEHNUE 3TOH MOAEIU
Ha MHOTOMEpHBIN citydail. TpaeKTopus U MUpOBasl IUHUS, UX CBOMcTBA. CKOPOCTh U YCKOPEHHE Kak
npousBojaHele. IlocTymaTenbHOe M BpamjaTelbHOE [BHKEHUS KaK OCHOBHBIE BHJBl JIBUKCHHM.
VYTr10BBIE CKOPOCTH U YCKOPEHHE, HOPMAIbHOE U TaHT'€HLIMAJIbHOE yCKOopeHus. CKOpOCTh U YCKOpEHHE
B MHOT'OMEPHOM IIPOCTpaHCTBE. MHepLuanbHble CUCTEMBl U PABHOIIPABHOCTH IOKOS U PABHOMEPHOIO
psIMOJIMHENHOrO ABMXKeHus. [locTynaTt o mocTossHCTBE CKOPOCTH cBeTa B BakyyMme. IIpeobpazoBanue
MHTEPBAJIOB BPEMEHH U JJIUHBI IPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JBM)KEHUIH MHEPLUAIbHBIX
cucreMm. [IpeoOpasoBanus JlopeHIla M PEISATHBUCTCKOE CIIOKEHHE CKOpocTed. MHTepBanm Mexmy
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JAunamuka

Cuna u macca, cynepnosuuus cuil. I[lepseiii u BTopoii 3akoHbl HproTOHA. YpaBHEHUS IBUKEHUS,
pOJIb HAYAJIBHBIX YCIOBHUW, NPUHLHII JAeTepMUHH3MA. [IpuMmepsl pemieHus ypaBHEHUN JBHKEHUS.
JIBrOKeHUE Tel B IIOJIE CHJI TATOTEHMS, SIBIICHUE HEBECOMOCTH B CIIyTHUKAX. JIlMHaAMUKa ClIeIAIuX
cucrteM. Mmnynbc, 3aKOH COXpaHEHUs HMITYJIbCa I MEXAaHWYECKOM CHUCTEMBI, TPETHUH 3aKOH
Herotona. BzaumopeiictBue ten uepes nose. OOmas GopMyaupoBKa 3aKOHA COXPaHEHHsI UMITYJIbCA.
Kunernueckas sHeprus MarepuanbHON TOYKH, CBA3b €€ C KOMIIOHEHTaMU BEKTOpa UMITyibca. Pabora
U NOTeHIMaIbHas sHeprus. Paborta mepemenieHns MaTepualbHOM TOYKU MO KPUBOJIMHEHHOMY MYTH.
[loTeHumanpHple  CWJIBI, BBEICHUE IIOHATUA IOTEHIMAana Uil  B3aUMOJCHCTBYIOIIMUX  TE.
[TorennuaneHast GyHKIMS, TOTEHIMAIbHAs OBEPXHOCTh. CBsI3b KOMIIOHEHT CHUJIBl M MOTEHIMAIBHON
¢ysakun. [loTeHuuanpHas siMa U ycJIOBHE YCTOWYMBOrO paBHOBecHs. HeBO3MOXXHOCTh paBHOBecCHs
CUCTEMBI B3aMMOJEHUCTBYIOIIMX CTaTUYECKUX TOYEUHBIX DJIEKTPUYECKMX 3apsanoB. lIpuHnun
IUIOTHEHIIEH YMakoBKHM U OOBSCHEHHE MPOCTPAHCTBEHHBIX (opM KpucTtauioB. KoHdopmannoHHbIN
aHanu3 MOJEKyJl. MOMeHT cwibl. JIMHAMUKa BpAIEHHUs TOYKU U Tela BOKPYI IOCTOSIHHOM OCH,
MIOHSATHE O MOMEHTE MHEPLUUU MATEPUAIBHOM TOYKM WM Teia. Y PaBHEHHUE JBM)KCHMS BPAIAOIIETOCs
BOKPYTI' HETIOJABMKHOU OCHU Tesla. MOMEHT UMITYJIbCa, CBA3b €0 KOMIIOHEHT C KHHETUYECKOU DHEprueit
BpauieHus. M3MeHeHne MOMEHTa MHEpIUU Tela MpU MEPEeHOCEe OCH BpamieHus. ['J1aBHbIE MOMEHTBI
MHEPLUMH U YCTOWUYMBOCTH BPAIICHUS Tell. 3aKOH COXPAaHEHHsS MOMEHTAa MUMIyJbca Tela U CUCTEMBI
ten. OcoOeHHOCTH KOHCTPYKIUHU BepTosieToB. ['Mpockombl M uX mnpumeHeHue. LlenTp macc u
ypaBHEHUE €ro ABWXKeHUsA. Pa3nenenne nocTynareabHbIX U BpallaTelIbHbIX JBUKEHUN TBEPIOTO Tela.
[Tapa cun. Cucrema ypaBHEHUH JUIsl ABMO)KEHHS TBEPAOIO Tejla M €ro KMHETHYecKas dHeprus. 3aKoH
COXpPaHEHUs1 DHEPIMU U €ro CBsA3b C PAaBHOMEPHOCTBIO TEYECHHS BpEMEHU. [IBHIKEHHE CHCTEM CO
MHOTHMMHU CTeneHs MU cBoOOIbl. DyHKk1Ms Jlarpanxka u ypaBHenus Jlarpanxka. [IpuHuun HauMeHbIIEro
JNEUCTBUS.

JAnHamuka 00JbIIKX CKOPOCTEN



[Ipunnun otHocuTenpHOCTH B Gu3uKe. PenstuBnucrckuit ummynbc. [IpeobpasoBanue sHepruu-
nMIyinbca. Macca U ee CBs3b € DHEpPruey Nnokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3aumMoJeiictBus vacteid. HeagnutuBHocTh Maccwl. JlegekT Macchl M 3Hepreruka. Kunetnueckas
SHEpPruss B PEIATHBUCTCKOM MEXaHUKE. YPaBHCHUE JBWKCHUS MATECPUAIIbHOW TOYKH B
PENATUBUCTCKOM MeXaHUKE. J[BMKEHHE MaTEpUAJIbHOW TOYKM IO/ JIEWCTBHEM IOCTOSHHOW CHJIBL.
CkopocTh cBeTa Kak IpefAesibHas CKOpocTh. YacTuipl ¢ HyJIeBoM wmaccoil mnokos. [lpunimn
SKBUBAJIECHTHOCTH U TEOPUS IIPOUCXOKIECHUS CUII BCEMUPHOTO TATOTECHHUS.

KoJsie0anusi u BOJIHBI

Konebanusi kak dYacTHBIM CIly4ail JBMOKCHHs, YCJIOBHS TOSBJICHHS KOJICOAaHWH. YpaBHEHHE
IBIDKEHUS TPYKMHHOTO MasiTHUKA UM €ro pemeHue. [apMoHMYeckoe KojlebaHUE U ero
XapaKTePUCTUKU. YpaBHEHHE JIBIKCHUS (PU3NYECKOTO0 MasTHUKA U €ro pelieHre, MaTeMaTHYeCKHit
MasTHUK. DHEpPrus rapMOHUYECKHX KoyieOaHuil. BeIHyKAeHHbIE KojeOaHHUs M SIBICHUE PE30HaHCA.
Pe3onanc kak nposiBienue Oudypxaruu. ABrokonedanus. Ilpumepsl mMposiBIEHHUS PE3OHAHCHBIX U
aBTOKOJICOATENbHBIX SIBICHUI B KMBBIX OpraHU3Max M TeXHUKe. Pe30HaHCHas mepenada SHEPIUd B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNIpyrux cpenax, JTMHEHHbIE, TOBEPXHOCTHBIE
U 00BbEMHBIC BOJIHBI, MONEPEYHBIE M IMPOOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U CepuuecKue
BOJIHBI. AHaNUTHYECKas 3aIUCh Oeryiieil BonHbl. BoaHoBoe ypaBHenue. [lepenoc sneprum Oeryieit
BostHOW. Crnoxenue xoneGanuii u BoyiH. KorepeHTHbIe MCTOYHMKH BOJIH. MHTepdepeHuus BOIH OT
TOYEUHBIX KOT€PEHTHBIX MCTOYHUKOB. Y CIIOBHS MOSBIECHUS MAaKCUMYMOB U MUHUMYMOB. CloxeHue
KpPYroBbIX M cepudecknx BOiH. [locTpoenne ¢ponTa BonHBI 1o npuHImNy [roiireHca, moBeneHue
(dbpoHTa BOJTHBI B HEOAHOPOIHOM cpene. OTpakeHue u npenomiienue BoiH. [punmun @epma. BriBog
3aKOHa IIPEJIOMJICHUS BOJIH Ha I'PaHUILE IBYX Cpell Ha ocHOBe npuHiuna @epma. [Ipuanun depma kak
YacTHBIN cilydail oOlero mpuHuuna MuHuUMakca. [losiBieHrne OTpaKeHHBIX BOJH B HEOJHOPOIHBIX
cpenax, ClI0XKEHHE BCTPEUHBbIX BOJIH U 0Opa3oBaHME CTOSIYMX BOJH. [lepexoaHoe cocTosiHMe U BpeMst
penakcauuu. CBsI3b IJIMH CTOSYMX BOJIH C pa3MEpaMH Cpeibl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanroBanue. YnpaBieHue 3By4aHHEM MY3bIKaIbHbIX HHCTPYMEHTOB.

DJIeMEeHThI CTATUCTHYECKOH W MOJIEKY/JISIPHON (PU3UKH

MUKpOCKONIMYECKHE W MAKpOCKOIMYECKHE sBJIEHMs. VneanbHbIi ra3 Kak CTaTUCTUYECKas
cucTeMa MHOTHMX yactuil. [/laBieHue, o0beM U TeMmIeparypa raza Kak 000OIEHHbIE XapaKTePUCTUKU
COCTOSIHMSI ra3a. PaBHOBECHble M HEpPaBHOBECHBIE COCTOSIHMS ra3a. OOpaTtuMble U HeOOpaTHUMbIE
mpoueccel. Jlmarpamma aaBieHHE-00beM. OKCIEPHUMEHTaJbHbIe Ta30BbIe 3aKOHBI, 000OIEHHBIN
ra3oBblil 3aKOH (YpaBHEHHME COCTOSHUS H/I€aJIbHOrO ra3a). BeIBo/ ypaBHEHHS COCTOSHUS HJ1€aTbHOTO
ra3a Ha OCHOBE KMHETHYECKUX MpeacTaBieHUN. DU3NYECKUI CMBICT MOHATUS TEPMOAMHAMUYECKON
temneparypbl. Pacrpenenenue sHeprum mo creneHsM cBoOoabl. Pacrpenenenuss MakcBemna u
Bonbimana, 6apomerpudeckas ¢opmyna. HepaBHoBecHble mpouecchl. Juddysus, auddysus depes
MeMOpaHbl, OCMOC, OCMOTHYECKOE JaBJIEHWE U €ro pojib B IKU3HEIAEATEIBHOCTH pPACTEHUH.
Tennonepenaua. BuyrpenHee TpeHue. BrlpakeHre HEpaBHOBECHBIX MPOLIECCOB Yepe3 0OO0OILIECHHbIE
TepMoauHamuueckue cuibl. CooTHomeHnue B3auMHocTH OHcarepa. PeanbHble rasbl, ypaBHeHHe Ban-
nep-Baanbca, KpuTHYecKkas TOYKa, pEabHbIE HW30TE€PMBI, CKUKEHUE ra3oB. DaykTyanuuun u
camoopraHu3anus npu (pa3zoBoM Mepexoje ra3z-KuaKocTb. JKUIKOCTH, MOBEPXHOCTHOE HATSKEHHE B
KUIKOCTAX, OXJAXKICHHE >XHIKOCTH NpPH HCHAPEHHH, TEPMOPETYISIUS PACTEHUHW M >KUBOTHBIX.
CmaumBaroniye 1 HecMauMBaroIue xuakoctu. Kanwmnspssle siBienus, Gpopmyina Jlamiaca.

DJIeMeHTbI TEPMOAMHAMUKHA

[lepBoe Hawamo TepMOIMHAMUKH, W30IPOLECCH], aAnadaTHUYECKUN MPOLECC, OXJIaXJACHHUE ra3oB
npu aanabaTUYeCKOM pPAacCHIMPEeHUU U TOJy4YeHHe HU3KHX Temreparyp. YpaBHeHue [lyaccona u ero
BbIBOJI. Kitaccuueckasi Teopus TEMJI0EMKOCTEH, MPUYUHBI OTKJIOHEHUS PeabHBIX TEINIOEMKOCTEN Kak
(GYHKIIUU TeMIiepaTypsl OT pe3yIbTaTOB KIacCUYeCKor Teopun. PaboTa naeanpHOro raza B pa3iMyHbIX
npoueccax. ObpaTumble U HeOOpaTUMBble UKL TeroBble MamuHbl U UK KapHo, BTOpoe Haudaio
TepMoArHaMUKH. KoMmmpecCMOHHbIE XOJOAWIBHMKM W  TEIUIOBBIE HACOCHl. OHTPONUS  Kak
TepMoauHaMHueckuil noteHiuan. dopmyna [Uisi SHTpONUHM HuaeadbHoro rasza. Teopema Kaphno u
0000IIeHNe TIOHATHUS DSHTPOIMU KaK TEPMOAMHAMHYECKOTO TMoTeHmuana. CBs3b HSHTPONUU C
MUKPOCOCTOSIHUSIMH U7€anbHOro raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPONHUU. DHTPONUS U CTEICHb
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BBIpOXKIeHUsT cucTeMbl. @opmyna bonbimana. DHTponus ¥ uHpopManusa. Bospactanue sHTpomuu
Ipu HeoOpaTHMBIX IpoLecCax Ha NpUMEpe BBIPABHHMBAHUS TEMIIEpATypbl IBYX HAaxXOJSMIIUXCS B
KOHTAKT€ HarpeThiX TEJ M IPU BBIPABHUBAHWUM JABJICHHUM B JIBYX 4acTsIX cocyna ¢ raom. llepsoe u
BTOpPOE Hauala TePMOJUHAMUKH, U JKUBbIE OpraHu3Mebl. [loHATHE O TepMOAMHAMHUKE HEOOPATUMBIX
MPOLIECCOB U OTKPBITBIX CHCTEM. OHTPOIUS B CUCTEME OpPraHU3M - OKpyXKarouas cpena.
IIpon3BOACTBO SHTPONIMU B HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3znes 2. JjieKTprU4€eCcTBO M MAarHETU3M

JJIeKTpUYecKHe M MATHUTHBIE SIBJICHHUS

[lonsTne O mNOJAX, MOJNS CKAIAPHBIE W BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIpPSDKEHHOCTb, IMOTOK, LMPKYJSLMS, CHUIOBBIE JUHUM BEKTOpHOro mnoisd. Cyneprnosunus IONeH,
3aps/ibl, 3aKOH COXPAaHEHUs 3apsi/i0B.

B3anmoneicTBre HENMOABUKHBIX U IBUKYILIMXCS 3apsiAoB, OU3HUECKUI CMBICI MAarHUTHOTO TOJIS.
[Tone Toyeunoro 3apsana (3axoH Kymnona) u cucremsl 3apsnoB. [lone aumons. DiekTpocTaTuiyeckoe
MoJIe MOJICKYJIBl M XUMHUYeCKue peaknuu. MuTerpanbhas ¢gopma 3akona Kynona, teopema [Maycca
(nepBoe ypaBHenue MakcBesia). BoiBoa (opmyn s HaIpsHDKEHHOCTH 3JIEKTPOCTATUYECKUX MOJeH
3apsOKEHHOIO NPSIMOIO MPOBOJA, IUIOCKOCTH, KOHJeHcaropa. Pabora mnepemelmieHus 3apsjaa B
3JIEKTPOCTATUUECKOM  IOJIe, TOHATHE TMoTeHuuana. Bropoe ypaBHeHue MakcBemna st
AJIEKTPOCTATUKA B WHTETPATbHON (hopMe. DIIEKTpHUEcKass €MKOCTb OIHOTO IMPOBOJHUKA U JIBYX
MIPOBOJHHUKOB, KOHJIEHCATOPHI, paboTa MO 3apsAaKe KOHIEHCATOPOB. DHEPrusi 3JIEKTPOCTATUYECKOTO
noyigs. M3MeHeHue HamnpsyKEHHOCTU  AJIEKTPUYECKOrOo IOJIE IPU  BBEACHUM  JIUAJIEKTPUKA,
MOJISIPU3YEMOCTh JTUAJIEKTPUKA, IUANEKTPUYECKas MPOHUIAEMOCTb. V3MEHEHHE IUAIEKTPUUYECKOM
IIPOHUIIAEMOCTHU TPU XUMUYECKUX PEAKLUAX U UCIOIb30BaHUE 3TOro 3 (eKra. DNEeKTPUUIECKOE 10JIe
B MpoBojHUKaX. [IoHATHE O TOKE MPOBOJMMOCTH, BEKTOp TOKAa M CHia TOKa, nuddepeHiranpHas
dopma 3akona Owma. IlepBoe mpasmio Kupxroda. [IpudmHa TOSBICHUS AIEKTPUYECKOTO TOKA B
MPOBOAHUKE, PU3NYECKUI CMBICI MOHATHS CTOPOHHUX 3JEKTPUUECKUX cuil. BriBoa 3akona Oma ans
Bcel nenu. Bropoe npaBuiio Kupxroda. MaraHutTHOE 10JI€ TIPSIMOTO TOKA, OOBSICHCHHE €T0 TIOSIBIICHUS
Ha OCHOBAHMM pEISATUBUCTCKUX IMpeAcTaBieHuil. WHrerpaibHble ypaBHeHHMs MakcBemna uist
MIOCTOSIHHBIX MAarHUTHBIX Mojei. IIpumepbl BbIYMCICHUS HANpPSDKEHHOCTEH MAarHUTOCTATHYECKHX
noneit. 3akoH buo-Caapa-Jlamnaca. B3aumoneiictBue noneii u 3apsinoB (TokoB). @opmyna Jlopenia
JUIS CUJIBl, NEHCTBYIOIEH Ha 3aps] CO CTOPOHBI 3JEKTPUUECKOr0 M MarHUTHOro mnosied. ITpunuun
JNEUCTBUS Macc-CIEKTPOMETPOB M HX IPUMEHEHMS B XUMUU. HHAYKIMOHHBIE SBJICHMS,
TpaHc@opmaTopsl, (uU3MUecKkHe MNPUHIUOB UX JeiicTBus. Okcrparoku. [lonHas cucrema
UHTETpalbHbIX ypaBHEeHUMH MaxkcBemia. CMBICT WIEHOB CHCTEMBl ypaBHeHuUM MakcBeiia,
OINMCHIBAIOUINX SIBICHHUS, CBS3aHHBIE C M3MEHEHMSIMH JJIEKTPUYECKMX W MAarHUTHBIX BEJIMYUH BO
BpeMeHH. B3auMOCBSA3b 2NEKTPUUECKUX U MATHUTHBIX IEPEMEHHBIX MOJIEH, JIEKTPOMarHuTHOE 110JI€ U
n3nyuyenue. Ilons naBwxymuxcs 3apanoB. M3nmydeHue 51€KTPOMAarHUTHOIO IO HEPAaBHOMEPHO
nBrKymmmMcst 3apanom. «Ilapagoke» atoma.

Pa3nea 3. OnTuka u aromMHas pusnka

JJIEKTPOMATHUTHOE U3/ TyYeHHE H ONITHKA

CB00OIHOE AIIEKTPOMArHUTHOE TIOJIE U €r0 CYIECTBOBAaHUE B BUJE 3JIEKTPOMArHUTHOM BOJIHBI.
IlonepeyHOCTh AMEKTPOMArHUTHBIX BOJH. CKOPOCTH PACIpPOCTPAHEHMs 3JIEKTPOMAarHUTHBIX BOJIH U
criocoOnl ee m3Mepenus. Lllkana smekTpoMarHuTHRIX BOJTH. CriocoObI TeHEpaIlui U UCIOJIh30BaHUE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHusi, onuceiBaeMble BOJHOBOW Teopuel cBeta. HTepdepeHus cBera, yCIOBHS MOSBICHUS
CTaTUYECKON HMHTEepPEepeHIIMOHHON KapTUHBI, MHTEpEpeHIMs NpU pa3lieleHud (POHTA BOJHBI,
MIPOCBETJIEHHE ONTHKH, UHTEPPEPOMETPhl U UX HCHoib30oBaHue. Dypre-cnekTpoMeTpsl. [loHsaTue o
ronorpapun. Jdudpakuus, mudppakuus Ha mend. PoKyCcHpOBKa 3JIEKTPOMArHUTHBIX BOJIH U CBS3b
pasmepa udPaKIMOHHOTO TIISITHA C pasmepamu  peduiektopoB. (OCOOCHHOCTH OpTraHHU3aAIUuU
PalMOIOKAIIMOHHOM CITy>KOBI. YCIIOBHSI IepexoAa OT BOJIHOBOM ONTHKH K T€OMETpUYECKOH. 30HBI
Openenst, 30HHas miIacTuHka OpeHenst kak QoKycupyromuil 3nemMenT. JudpakironHas pernieTka Kak
TUCTIEPTUPYIOIIAsl CUCTeMa. AHallM3 cOCTaBa CBeTa MO JUIMHAM BOJIH. PeHTreHoBckas nudpakuus,
MOHATHE 00 OOpAaTHBIX AU(PPAKIMOHHBIX 3a/1a4aX, PEHTI€HOCTPYKTYPHBIM aHAINU3 U €ro 0COOEHHOCTH
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MPUMEHUTETIFHO K OuonornueckuMm obObekTam. IIpoctpanctBennas crpykrypa JHK wu PHK.
JudpakiimoHHBIN Tpeaes pa3penaneii crocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBer U BelIecTBO, MOHIATHE O BTOPUYHBIX BOJHAX, pa3zelieHue SHEpruu Ha rpaHulle paszgena das,
PE30HAHCHBIN XapaKTep B3aMMOJACUCTBHS CBETa M BemlecTBa. Jlucnepcusi, Kiaccuueckoe 00bsICHEHNE
3aBUCHUMOCTH KO3(QHIeHTa IpeToMJICHUSI CBETa OT JAJMHBI BOJIHBI MAaJaloOUIero cBera. fIBiieHue
JIBOMHOTO JIY4EIPEIOMIICHUS, MOJIIPU3aLUsl CBETAa KpucTajuiaMu. [1onspu30BaHHbIN CBET, ONTHYECKAS
AKTUBHOCTb, CaxapOMETpHs, HCIIOIb30BAHUE SIBJICHUS BpAILEHUS IUJIOCKOCTH MOJSPU3ALHAHU B
MoJIeKy sipHOM Ononoruu. @oroaddext u kBaHTOBas Mpupoaa cBeta. Kpyr siBneHuid, 00bICHUMBIX C
KBAaHTOBOM TOYKHM 3pPEHHS, MUKPOCKONUYECKOE M MAKPOCKOIIMYECKOE B ONTHKE. J[BOWCTBEHHOCTH
MPUPOABI CBETA. 3aKOHBI TMOTJIONMICHUS CBETA, TMOHATHE O HETUHEHHBIX 3]dekxtax. OCHOBHBIC
AJIEMEHTHI KOHCTPYKIMU CHEKTPO(POTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCHUMOCTh OCBEILIEHHOCTHU
OT BU/1a OCBETUTEIICH.

KBanToBas pusuka. ®usuka aroMa u 3jieMeHThbl (GU3MKH TBEPAOro Teaa

OcobeHHOCTH TOBEACHHS MHUKpoyacTUl. IIpMHIMIBI ONMCAaHWS TOBEACHHS MHUKPOYACTHII,
BOJTHOBas (DYHKIIMS, COOTHOIICHHE HeompeneaeHHocTe, BosHa 1e bpoitmsa. Ilocrymarel Bopa.
VYpasaenne [penunrepa (BpeMEHHOE W CTAalMOHAPHOE), (U3MYECKUN CMBICI BXOISIIMX B HETO
wieHoB. Pemenue cranumonapHoro ypaBHeHus llpeauHrepa mains 4YacTvibl B OJHOMEPHOM
MOTEHUMAIBHOM SIIMKE M YacCTULbl HAa OKPYKHOCTH. Y CJIOBHS TIOSIBIICHUS KBAaHTOBBIX SIBIICHUM.
Bnusinue maccbl u o0siacTu JoKanu3alUM 4acTull. J[BymepHas moTeHUualbHasl siMa, BBIPOXKICHHE
KBaHTOBBIX COCTOSIHUH U CHATHE BbIpOXKIeHUs. [loTeHInanbHas sMa KOHEUHO!M TTTyOHHBI U BIIHMSHHE €
ryOMHBl M IOUPUHBI HA YPOBHH SHEPrHMM YacTHUIBl. BO3MOXHOCTh JIOKAaNM3allMM YacTUIBl B
npoctpanctBe. TyHHenbHBIH 3¢ dekt. 3anonHenue ypoBHed u mpunuun llaynu, momHas sHeprus
COBOKYITHOCTH 3JIEKTPOHOB B KBaHTOBOHM cHCTeME€. YPOBHU 3HEPIMHM B aTOME BOAOPOJA, MEPEXObI
MEXIy ypoBHAMH. WHIMBHIYyalbHOCTh CIHEKTPOB ATOMOB M 3MHUCCHOHHBIA CHEKTPaJbHBIM aHAIM3.
Merammndeckass MOJENb MOJEKYJIbl M OOBSCHEHHE KOpPPENSIUH [BETHOCTH BemiecTBa M 3¢ ¢dekra
CONPSKEHUsS] XUMHUUYECKHUX CBsI3el B Mousiekynax. HopmanbHas U MHBEpCHas 3aCE€JI€HHOCTh KBAHTOBBIX
coctosinuii. Ilormomenne, COHTaHHOE W BBIHYXJIEHHOE u3nydeHus. Koadounumentsr DiHIITEHHA.
®opmyna [lnanka. ¥Ycunenue cBeta npu IPOX0XKJIECHUH Yepe3 UHBEPCHO 3aceeHHyto cpeny. [lonarue
0 Ja3epax.

®duznueckas Npupoja XMMHUUYECKON CBSI3U. DJIEKTPOHHOE CTPOECHHUE MHOTO3JIEKTPOHHBIX aTOMOB,
rudpuansanus, OOBSCHEHHE MPUYMH TOSABIECHUS IMPOCTPAHCTBEHHBIX (GopM Mosekyin. [IpuHnun
MaKCHUMaJIbHOTO MepeKpbIBaHMs. BHyTpeHHee BpalleHue B MOJIEKYJIaX U €ro pojiib B OMOXMMUYECKHUX
peakuusx. J[BukeHue 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX M BUJbl MOJIEKYJISIPHON CHEKTPOCKOIHUH.
CummeTpHst MOJIEKYIT M TTOSIBJIEHUE TTPaBHII 0TOOPA.

@DOTOXMMHUYECKUE PEAKIMM M OCOOCHHOCTH MOTEHIHUAIbHBIX ITOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJIEHHBIX JIEKTPOHHBIX COCTOSIHUH B MoJsiekynax. Pacman monekyin npu (poToBO30YXICHHSX.
®dusnyeckas npupoja ¢orocuHTe3a. TpaHcmopT sHepruum npu (orocuHTe3e. 30HHAS CTPYKTypa
ANIEKTPOHHBIX COCTOSIHUM KPUCTAJIOB. 3allOJIHEHHBIE M HE3AIIOJHEHHBIE 30HBI. YpOBeHb DepMu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUAIEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B MOTYIPOBOAHHUKAX.

Anepuas puszuka

CucremaTHKa 3JI€MEHTapHBIX YacTUL. 3aKOHbBI B3aMMOIPEBPAILCHUN YacTHL], SAEpHBIE peaKkiuy,
nedext maccel. CTpoeHue sJep, sJIepHble CUIIbl, YCTONUMBBIE M HEYCTOWYMBBIE S/Ipa, €CTECTBEHHAs U
HCKYCCTBCHHAA PaarOaKTUBHOCTD. 3aK0HEBI PaauOaKTUBHOI'O pacmazna. HpI/IHHI/IHBI
paZvoaKkTUBALMOHHOIO aHanu3a. «MedeHble» atombl B Ouosoruu. Ilytu mcmonb3oBaHuUs siaepHOU
JHEPTHUH.

Pu3znyeckas KapTUHA MHPA

[lonatue o0 »HBomonMM B (HU3UKE, OUONOTMM M JPYrHX HaykaxX. [IpOTHBOIIOIIOKHOCTH
HaITpaBJIEHHOCTEHN 3THX HBOJIFOLIMOHHBIX ITporeccoB. [IyTh npeogoneHns npoTUBOpEYUs.

Bpewms B knaccudueckom Mupe. Posb epuoanueckux U HENMEpUOAUYECKUX IPUPOJHBIX IIPOLIECCOB
B (OpMHUpPOBaHMM TOHATHS BpeMeHH. VIHBapHaHTHOCTh MpocTeUIMNX (U3NYECKUX 3aKOHOB
OTHOCHUTEJILHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHBIE MPOLIECCHI B CIOKHBIX CUCTEMAX U IOSBIICHUE
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CTpesibl BpeMeHU. Poib ciaydalHbBIX (akTOpoB B (OPMHPOBAHUHU CTpenbl BpeMeHH. DiykTyanuw,
MOSIBICHHE CAaMOOPTaHU3allM B  OTKPBITHIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuit 3¢ ¢exr. Ponp Oudypkanuii. [loBeneHue SHTponuMM B OTKPBITBIX CHCTEMAX.
[TpuHIMT TOTIOJIHUTENBFHOCTH U €r0 BCEOOUTHOCTH. Vcnonap30oBaHne MOAeel SABICHUA U OOBEKTOB B
Ipolecce NO3HaHUs KaK CIIeJICTBHE MPUHLIKIIA JONOIHUTEIbHOCTH. OOpaTHbIe 3a7jauu, CyObEeKTUBHBIN
¢dakTtop mpu ux pemeHud. OrpaHMUEHHOCTh IPHHLMIA JIOKA3aTeIbHOCTH B Hayke. llpuHiun
COOTBETCTBHS, HalOioJaeMble M HeHaOiroJaeMble BelMMUMHBI B ¢usuke. TpeOoBaHus K
dopmupoBanuio ¢GHU3NUECKUX Teopuid. PacmmpeHHOe TNOHMMaHHWE MNPUHIMIA JETEPMHHU3MA.
CrnyuailHOe ¥ 3aKOHOMEPHOE B IPUPOJE U Npezesbl IPUMEHUMOCTH HayyHOro nporuosa. Hayunbii
MPOTHO3 B HayKe 00 obmiecTBe. @u3nka u kudepHetruka. Creasiiue CUCTEMBI U YIIPaBIICHUE.

4.2. Conepxanue JeKIui

Ounasn gopma o0yueHus

R

Ne 38| 2¢

Kpatkoe conepxanue aexuuu TS| B8

n/m EF| 2 &

o e

2 = E

1. | OBomromust W COBpEMEHHbIE MoJenu (u3mueckod KapTHHBI Mupa. Pomb | 2 +
POCCUICKHMX yueHBIX B pa3BUTHU Qu3nku. CoBpeMeHHas (pU3MKa Kak KylIbTypa
HAOMIOACHNH, MOJEIUPOBAHUS, JKCIEPUMEHTAIBHOTO HCCIEAOBAaHUS U
KOJINYECTBEHHOI'O IPOrHO3UPOBaHMS sBJIEHUH Mpupoisl. Poinb ¢usuku B
pa3BUTUM TEXHUKM U AarpolpOMBIIIIEHHOTO Mpou3BojacTBa. KuHemarnka
MaTepuaabHOM  TOYkH. KoopauHaTHBIH METOX  ONUCAaHUSA  JIBUKCHHM.
Kunematnyeckoe ypaBHEHHME [JBMKEHHS U OLpeAeisIeMble 110  HEMY

KMHEMATUYECKUE XaPAKTEPUCTUKH.

2. | BexTopHbIil crocO0 omucaHus IBHKEHHUN. BEKTOpHI mepemMenienns, CKOpOCTH, 2 +
YCKOpEHUS. YTJIOBBIE XapaKTEPUCTUKU IBUKCHUS 110 OKPYKHOCTH. DJIEMEHTBI
PENATUBUCTCKOU MEXaHUKH. ITocTymatel CIIELUaJIbHON TEOpUHU

OTHOCHUTCIBHOCTH. Hp606pa3OBaHI/I}I HopeHua. CrnoxxeHnne CKOpOCTeI\/’I.
OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JJIMTCIIbHOCTHU BPCMCHHBIX MHTCPBAJIOB.

3. | AuHamuka maTepuasbHOM TOYKM M TOCTYNaTeIbHOrO JBUXKEHHS TBEpAOro | 2 +
tena. IIpyHumn oTHocuTenbHOCTH. 3akoHbl HproToHa. Buasl cuil. JlnHamuka
BpallareiabHOro JBHKeHUs. MomeHT cuiabl. MOMEHT HHepIuH. 3aKOHBI
COXpaHEHUs HUMIIyJIbCa M  MOMEHTa UMIylbca. [HepuuaibHble U
HEUHepLHaabHble cucTeMbl OTcu€Ta. CHIIbl MHEPLUUHU IMPH PA3JIUYHBIX BUIAX
JBHKEHUS.

4. | PaboTta, MOImIHOCT, W DJHEprus. MexaHmdyeckas paboOTa W MOIIHOCTh TpH | 2 +
IIOCTYNAaTEIbBHOM M BpPAILATEIbHOM JBIKEHUAX. KuHeTnueckas osHeprus u
TeopemMa O KHHETUYECKOM SHEPTUH.

KoHcepBaTuBHbBIE CUIIBI U OTEHIMANIBHAS dHeprus. [Ipumepsl moTeHIMaIbHbBIX
1osiel. 3aKOH COXpPaHEHHUs] SHEPTHH B MEXAHMKE.

5. | Mexanunueckue koneOanus. KuHemaTtuka TrapMOHHYECKMX  KoyeOaHuid. | 2 +
Crnoxenue xonebaHuii. AKyCTHUECKHE PE30HATOPHI.

JluHamuka rapMoHundeckux kosnebanuil. JuddepenuunansHoe ypaBHeHHE
KojeOaHui. 3aryxarolue U BBIHY)XJIEHHblE KojieOaHus. MexaHHUuecKui
pe3oHaHc. MasgTHUKM.

6. | Mexanuueckue BoJiHBL. BonmHoBoe ypaBHeHue. Bunbel BonH. UnTepdepenuus, | 2 +
nudpakiys U qucnepers BosiH. BonHbl 1 nHdopmanus.
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OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON TeopuH. M eanbHblil ras.
OcnoBHoe ypaBHeHne MKT u ypaBHEeHUE COCTOSIHUS MACATBHOIO rasa.

ArperaTHbie cocTOsiHUS M (ha3oBbIe mepexojipl. PeanbHble ra3bl. CxxmkeHue
ra3oB. OcoOEHHOCTH XUAKOro cocTosiHus. CtpoeHue KpucrauwioB. [ledexTsr
KPUCTAJIJINYECKOro cTpoeHus. [IpouHOCTh U NIIACTUYHOCTD.

SBnenust mepenoca. uddysus, TEmonpoBOAHOCT, W BHYTPEHHEE TpEHHE.
MoJieKynsipHO-KMHETUYECKAsl TEOPHS SIBJIEHUN IIEpeHoca.

10.

OCHOBBI TEPMOJMHAMHMKU. BHYTpeHHsAsI »3Heprus MW IEpBOE  HAYAIO
TepMOAMHAMHUKHU. PaboTa W TETUIOEMKOCTh Ta3a MPH Pa3IMYHBIX IPOIeccax.
Bropoii 3akoH TepmoaMHaMMKU. TeraoBble JABUTaTeId M  XOJOAWJIbHBIE
MamHbl. KIIJ[ TeruioBbIx ABUTaTeneid M CTATHCTUYECKUN CMBICH BTOPOTO
3aKoHa TepMmoauHaMuku. llonstue sHTponuu. IloHsTHE O TepMoaMHAMHUKE
HEO0OPATHMBIX MPOIIECCOB M OTKPBITHIX CUCTEM.

11.

DIeKTpuYecKui 3apsaia. BzaumoeicTBre 3apsgoB. IJIEKTPOCTATUUECKOE TTOJIE.
Bekrop HanpsbkéHHOcTH. Pacu€r anexkrpocrarndeckux mnosei. [lorennman
ANEKTpOCTaTUYECKOro mousig. Pabora 1o mepeMenieHuro 3apsaoB B
aNeKTpocTaTuyeckoM  mose. IloTeHuman ©  rpagueHT  MOTEHLHMaia.
OKBUINOTEHUIUAJIbHBIE TOBEPXHOCTH.

12.

BemectBo B snexrtpuueckoM 1moisie. IlonsipHble UM HEMOJISPHBIE MOJIEKYJIBI.
[Monspuzauus  nuanexktpukoB.  Bekrtop  cmemenus. IlpoBogHuku B
IEKTPOCTATUYECKOM I10JIE. DIEKTPOEMKOCTb NPOBOJHUKOB. KOHIeHCATOPBI.

13.

[TocTostHHBIN 53neKkTpuyeckuii TOK. 3akoH Oma. DJEKTpOABMXKYILAs CHIIA.
[TpaBmwia Kupxroda u pacuérel snexkrpudeckux renei. Kinaccuueckas teopus
3leKTponpoBoAHOCcTU. BbiBog 3akoHa Oma. Ilpupona cBEepXmpOBOAMMOCTH.
Hocutenn Toka B  pasiWyHBIX MPOBOJHHMKAX. JJEMEHTHI  TEOPUU
anekTponpoBoaHocTH. llomynpoBoguuku. IlomynmpoBogHHKOBBIE TPUOOPHI.
DneMeHThl (U3NYCCKOW IJICKTPOHUKU. KOHTAaKTHBIC SIBICHHS B METallaX M
MOJIYITPOBOIHUKAX. Ycnexu COBPEMEHHOM MOJIyITPOBOIHUKOBOM
KOMITBIOTePHOU TEXHUKH. bHOTOKM 1 OnonH(popmaTuka.

14.

MaruutHOoe Tone.  B3amMonencTBHE  DJIIEKTPUYECKUX TOKOB. Pacuérsl
MarHuTHbIX moned. 3akoH buo-Capapa-Jlamaca. MarauutHble CBOWCTBa
BemiectBa. Jlua-, mapa- u  ¢eppomarHeTuku. JlomeHsl.  DeppuTHI.
DNeKTpOMarHUTHBIE CemapaTopbl B arpouHx)eHepuu. J[elicTBHE MarHUTHOTO
MOJIsl Ha BJIEKTPUYECKUNA TOK W JBWXKYIIHMECS 3apssKeHHble yacTuipl. Cuia
Awmrniepa u cuia Jlopenma. Dddext Xoima. DneKTpoIBUTaTEH.

15.

OnexTpoMaruuTHas uHAyKuus. 3akoH dapanes u npaswiio Jlenna. Mexanusm
Bo3HUKHOBeHHd OJIC wunnykuuu. I'eHepatopel rapmonuueckoil OJIC n
TpaHcGopmaTopsl. THAYKTHBHOCTH MPOBOIHUKOB. DHEPTUsl MArHUTHOTO TOJISL.

16.

IlepemennbIlt anekTpuyeckuil Tok. Llenu nepemenHoro toka. 3akoH Oma s
LENed NepeMeHHOro Toka. llosHoe conpoTHBIEHHE IEPEMEHHOMY TOKY.
Bekropnas nuarpamma. PezoHaHc B iensx nepeMeHHOro TOKa.

17.

OnexkrpomarauTHoe nosie. O606meHne 3akona dapasesi. 3akOoH MOJHOTO TOKa.
Tok cmemenus. DIeKTpOMarHuTHbIE BOJIHBL. Y paBHeHMsI Makcsema. Cucrema
ypaBHeHU MakcBema B Aud@epeHuuanbHOR U UHTErpalibHOM  (dopmax.
Bexrop Ywmosa-Ilolintunra. /laBnenue ceera. ['apMOHMYECKMH OCLMILIATOP.
CBOOOJHBIE 3JEKTPOMAarHUTHBIE KosieOaHUS. 3aTyXalollue U BBIHYXICHHbBIE
Kosebanus. Pezonanc.

18.

l'enepamnus, mnepenada U TNPUEM  INEKTPOMArHUTHBIX BOJH. OTKpPBITHIM
KosnebarenbHbIl  KOHTYyp. [IpuHmmm  paboThl  paavonepenaTiuka U
paauonpuéMHUKa. Moaynsiysi ¥ JAETEKTUPOBAHHUE 3JIEKTPOMArHUTHBIX BOJIH.
Paguonokanus u tenesuaeHue. Illkana 21eKTpOMarHUTHBIX BOJH. Pasnuunble
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JIMara3oHbl YacTOT 3JEKTPOMATrHUTHBIX BOJIH, UX XapaKTepHbIE 0COOCHHOCTH U
TEXHUYECKHE CpeACTBA WX  IoJydeHus. lcronb3oBaHWe — BUAMMBIX
yabTpaUONETOBBIX M JPYIMX  M3JIy4YeHHMH B  PAcTEHUEBOACTBE U
YKUBOTHOBOJCTBE.

19.

ONEeMEHTbl T'€OMETPUYECKOM ONTHUKU. (OCHOBBI T€OMETPUYECKOW OINTUKH.
®opmynel Openens. [lpuHiunm oOpaTUMOCTH CBETOBBIX Jiydei. [IpuGopbl
Ir€OMETPUYECKON ONTUKUA. POTOMETPHSL.

20.

DOneMeHThl BOJHOBOHM ontuku. [lpuuiun [roitrenca. MuTepdepenmus cperta.
KorepeHTHOCTb M ONTUYECKHUN XOJ JIydeH. Y CIIOBHsSI MAaKCUMyMa U MUHUMYyMa.
HNutepdepomerprl. Dnementsl rosiorpaduu. Judpakuus csera. [lpuHiun
Ioifrenca-®penens. Judpakunonnas pemérka. Crnekrporpadus. Judpakuus
PEHTI€HOBCKHUX JIy4eil.

21.

B3anmopeincteue wu3nyueHus ¢ BemecTtBoM. [lomsgpusanms cBera Ipu
OTpa)XKCHHH W mpenomiieHuu. JIBolHOoe myuenpenomieHue. ONTnyecku
akTuBHble BemiecTBa. Caxapumerpel. McKkyccTBeHHass aHU30Tponusi U €€
ucnosbp3oBanue. HopmaibHas n anomanbHas aucnepcus. TernoBoe u3inydeHue.
AbcomotHo yépHoe Teno. 3akonsl Kupxroda, Credana-bonsiimana n Buna.
@®opmyna I[lnanka. Ontudeckas nupometpusa. Dotosddexr. BuemHwid,
BHYTPEHHUH W  BEHTWIbHBIA  (oTodddexr. VYpaBHeHHe ODHHIITEHHA.
IIpumenenue ¢dorornementoB. Oddext Komnrona. JlromMuHecueHTHOE
U3JIy4CHHE. buomomunecueHnus. doroburosnoruyeckue IIPOLIECCHI.
dotocunTe3. TepMmouHaMUKa U MeXaHU3M (poTocuHTe3a. buosHepreTuka.

22.

DOneMeHTbl KBAHTOBOM MexaHUKU. KopIycKyasipHO-BOJIHOBOM — JIyallu3M.
Hudpakus s1nekTpoHOB. COOTHOILIEHHUS HEOMpeneIEHHOCTe. Y paBHEHHE
Hlpenunrepa. ATom Bojopoaa. DHepreTuueckue ypoBHU atoma. [loTeHmman
BO30OykaeHus: u uoHmzanuu. [locrynatel bopa. M3mydyeHue u moriorieHue
sHeprun. BomopopomnogoOubie uOHBL.  CTpyKTypa  CIOXKHBIX  aTOMOB.
DHepreTu4eckue ypoBHHU B CHOKHbIX atomax. [Ipunuun Ilaynu. Onrtuueckue
CHEKTpPbl M CIEKTPbl PEHTIC€HOBCKOro u3iyuyeHus. [lepmoaudeckas cucrema
anemenToB J.M.Menneneena.

23.

dusznka MOJIEKYJ.  DHEpreTHYecKue ypoBHH  Moiyiekyd.  OOmeHHOe
B3auMojieiicTBue. MonekyssipHble crnekTpbl. [IpuHIun paboThl KBaHTOBBIX
reHepaTopoB. DJIEKTPOHHBIM apaMarHUTHBINA pe3oHaHc. [lomumeps! 1 xukue
kpuctaypl. OCHOBHBIE BHIbBl  KOJUIEKTMBH3ALlMM  MOJEKYN.  SIBieHue
paaMoaKTUBHOCTH. Buapl paamoakTHUBHOrO pacraja. 3akoH PaJIuOaKTUBHOTO
pacriaga.  CraOuiapHble W PagUMOaKTUBHBIE  W30TONBL.  [IpHHIMIBI
paZaMoOaKTUBALIMOHHOTO aHaiu3a. SlnepHble peakiuu. MexaHu3M sJepHbIX
peaknuii. Llennas peaxuus neneHust snaep «MedeHble» aTOMbl B OHMOJIOTHHU.
[1yTn ucnosp30BaHus AIEPHOU SHEPTHH.

24.

OneMeHTapHble  yacTulbl.  Krnaccupukanuss — 3J€MEHTapHBIX — YacTHIL.
B3anmMomnpeBpamiaeMocTs 3JIeMEHTAPHBIX YacTHIl. MeTOIbI YCKOPEHUS YaCTHII.
AnTHuacTuiel M aHTHBeulecTBO. CoBpeMeHHas (U3MKa U arpoOMH)KEHEepus.
BemectBo u mone. OOBEKTHI W MPOLECCHl. DBOJIIOLMOHHBIE MPOLECCHI
npeoOpa3oBaHus MaTepuH. BemectBennsie, SHEepreTHYEcKue,
AJIEKTPOMArHUTHBIE H WH(GOPMAIMOHHBIE IPeoOpa3oBaHus OHOOOBEKTOB.
PasButne  arpodusuku, OHOMexaHWKH, OuoPu3UKHU, OHOPHEPTETUKH,
61onH(OpMaTUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.

Hroro

50

10%
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3aounas popma o0OyueHust

ConeprxaHue JEKINH

JacoB

[IpakTuueckas

IIOArOTOBKA

DOBOMIOLUS M COBPEMEHHBIE MOJENN (PHU3UUECKOW KapTUHBI Mupa. Poib
pOCCHICKMX Y4eHBIX B pa3Butun ¢usnkd. CoBpeMeHHas (Qu3nkKa Kak
KyJbTypa HaOJII0ICHUI, MOJCIIUPOBAHUS, HKCIIEPUMEHTAIILHOTO
HCCIEAOBAaHUS W KOJIMYECTBEHHOI'O IPOTHO3UPOBAHMS SIBJICHUW TPUPOJIBI.
Ponb ¢u3uku B pa3BUTUM TEXHUKH M arpONPOMBIIIICHHOTO MPOW3BOJICTBA.
Kunematnka wMarepuasibHOM TOuKkd. KoopauHaTHBIA METOJ OMUCAHUS
nBwkeHui. KuHemMatnueckoe ypaBHEHUE IBUKEHUS M OMpeeisieMble 0
HEMYy KHWHEMAaTHYECKHE XapaKTECPUCTHKH. BEKTOpHBIN CHoco0 OnucaHus
NBIDKEHUM. BekTopsl mepeMeleHus, CKOPOCTH, YCKOPEHHs. YTJIOBbIE
XapaKTePUCTHKU IBUKEHUS IO OKPYXKHOCTU. DJIEMEHTHI PENSATUBUCTCKON
MEXaHHKH. [TocTynaTel  crnenuaJbHOW  TEOPUH OTHOCHTCILHOCTH.
[IpeobpazoBanus Jlopenna. CinoxeHue ckopocteid. OTHOCUTEILHOCTD JJTMHBI
OTPE3KOB U JUIUTEILHOCTH BPEMEHHBIX HHTEPBAJIOB.

rno| KommuecTtso

=+

JluHaMyKa MaTepUaJbHOW TOYKHM M IOCTYIATEIBHOIO ABUXKEHUSA TBEPAOrO
tena. 3akoHsl HeioroHa. Bunbl cun. JluHaMuka BpaliaTeabHOrO JBUKEHHMS.
MowmeHT cunbl. MOMEHT HHEPLMH. 3aKOHBI COXPAaHEHHS UMITYJIbCa 1 MOMEHTA
uMIyabca. VMHepuuanbHble U HEMHEpLMaJIbHbIE CUCTEMbl oTcuéra. Pabora,
MOIIHOCTh U 3Heprus. MexaHnuuyeckue kosebanusi. Mexanudeckas paboTta u
MOLIHOCTh  IIPM  IIOCTYNATEJIBHOM M  BpAllaTeIbHOM  JABUIKCHUSX.
Kunernuyeckass oSHeprus W TeopeMa O  KHHETHYECKOM  DHEPIHUH.
KoHcepBaruBHple  cHiBI M NOTEHIMaNbHasg  dHeprus.  lIpumepsr
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.

OcHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOU Teopuu. M neanbHblii ras.
Peanbuble ra3pl. OCOOEHHOCTH KHJKOTO COCTOSHUS. SIBIeHus mepeHoca.
Huddys3us, TEMIONPOBOJAHOCTL U BHyTpeHHee  TpeHue.  OCHOBBI
TEPMOJUHAMUKN. BHYTpEHHsAsI PHEpPrus W INEpPBOE HA4ajao TEPMOJWHAMUKH.
PabGora u TemnmoémMKOCTh raza HpH pa3IUYHBIX Tpoieccax. BTopoil 3akoH
TEPMOJUHAMHUKHU. TeIUIOBblE IBUTAaTE€NM M XOJIOAWIbHblE MaimuHbl. KIIJ]
TEIUIOBBIX  JIBUTaTelI€l M  CTaTHUCTHUYECKHM CMBICI BTOPOrO  3aKOHa
tepmoguHamMuku. Ilonstue oSHTpommu. IloHsTHE O TepMOAMHAMHUKE
HeoOpaTUMbIX MPOLECCOB U OTKPBITBIX CHUCTEM. OJEMEHTHl CTaTHYECKOU
bu3uku.

ONEKTPUUECKUN 3aps]. DJIEKTPOCTATUYECKOE Tosie. BEKTOp HanpsyKEHHOCTH.
Pacuér anexrpocrarnueckux nosneu. [loreHnman 3mekTpocTaTnyeckoro mosis.
PaboTa 1o nepemMereHuno 3apsAa0B B 3JIEKTPOCTATHYECKOM Tojie. BemecTso B
anekTpuyeckoMm mone. [lonspuzanus AuAAeKTpUKOB. BekTop cmemieHus.
IIpoBOAHMKHN B 3JEKTPOCTATHUUECKOM IIOJIE. DIEKTPOEMKOCTH MPOBOJIHUKOB.
Konnencaropsl.  IlocTossHHBIM ~— 3yIeKTpUYecKMM  TOK.  3akoH  Owma.
Onexrpoasmxkymas cuwia. [IpaBuna Kupxroda u pacuérsl 31eKTpUUECKUX
neneil. 3akoH Owa. Ilpupoma cepxmpoBoaumoctu. Hocurenn Ttoka B
pa3IMYHbIX TPOBOAHHUKAX. DJIEMEHTHI TEOPUH HIEKTPOIPOBOJIHOCTH.
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Ne 88| & ¢
Copepxanue JeKIUU 53| E5
n/n =5 | E&
s | E¢
=
5. | MaruutHoe mnone. 3akoH buo-CaBapa-Jlamnaca. MaruutHble CBOWCTBa 2 +
BemiectBa. Cuna Awmmepa u cwia JlopeHua.  DiaeKTpoJBUTaTENH.
OnexTpoMarHuTHas UHIYKIMs. 3akoH Papanes u npasuio Jlenna. Mexanusm
BO3HUKHOBeHMST DJIC MHIyKIMU. DHEpruss MarHUuTHOro mnosist. IlepeMeHHbIi
ANEKTPUUYECKUH TOK. DiekTpoMarHuTHoe nosie. O6o0menue 3akona dapanes.
3aKkoH TMOJIHOTO TOKa. TOK cMemeHus. DJIEKTPOMarHUTHBIE BOJIHBI.
VYpaBuenust MaxkcBemia. CBOOOIHBIE — 3JEKTPOMAarHUTHBIE — KOJIeOaHUS.
3aryxarolue U BeIHYX/IeHHbIe Kojebanusd. [1lkana 31eKTpOMarHUTHBIX BOJIH.
6. | Ontuka. Ilpuanun [roiirenca. Murtepdepenius cera. Qudpakmus cpera. 2 +
[lonspuzanusa ceera. BzanmoneicTBue U3IydeHHs C BELIECTBOM. TerioBoe
uznydyenue. KsanroBas ¢usuka. Dotordpdexr. Pusnka aroma, >JIEMEHTHI
¢busuku TBepaoro tena. Anepuas pusuka. Gusndeckast KapTUHA MUPA.
Hroro 12 10%
4.3. Conep:xanue 1a00paTOPHBIX 3aHATHI
Ounas ¢popma o0yueHus
Ne y 83| g°8
HanmenoBanue 1ab0paTOpHBIX 3aHATUI =2 | 5
/i EF| £ &
g |2
=
1 | M3yyeHne MeXaHUYECKOro IBM)KEHUS Ha MallliHE ATBya 2 +
2 | Onpenenenne MoOMeHTa nHepuy MasTHHKA ObepOeka 4 +
3 | OmpeneneHre MOMEHTa MHEPIIMK METOI0M KPYTUJIbHBIX KOJIeOaHUH 2 +
4 N3yuenne konebaHnii MaTeMaTHYECKOTO MasiTHAKA U ONIPE/IeNICHHE YCKOPEHUS 5 +
CBOOOJTHOTO Ma/ICHUS
5 | U3ydyeHnue rapMOHHYECKHX KOJI€OaHUI ¢ OMOIIBIO PY>KUHHOT'O MAasTHUKA 2 +
6 | M3ydenue 3aryxarommx KojgeOaHUH PH BHYTPECHHEM TPEHHUH 2 +
7 | Onpenenenue BI3KOCTH XKUAKOCTH 1o MeToay CTokca 2 +
8 Ornpenenenne JIMHBI CBOOOHOTO Mpodera MoJIeKys U KoddduimenTa 2 +
BHYTPEHHEI0 TPEHMsI BO3AyXa
9 | UccregoBanue 21€KTPOCTATHYECKOTO TIOTIS 2 +
10 | Mi3mepeHne EMKOCTH KOHJEHCATOpa 2 +
11 | Vi3smepeHue CONpOTUBIEHUS POBOAHUKOB METOJIOM MOCTa YUTCTOHA 4 +
12 | V3y4yeHne 1ienu NOCTOSTHHOTO TOKA 4 +
13 | Vi3mepeHne ropu30HTAILHON COCTABISIONIEH MarHUTHOTO 10T 3eMIIH 2 +
14 | U3ydyeHnue nenu nepeMeHHOro TOKa U OIpe/ieJIeHHe WHIYKTUBHOCTH KaTyIIKH 2 +
15 N3yuenne qudpakiinu cBeTa U onpeieeHne JIMHbI CBETOBOM BOJIHBI NIPH 5 +
MOMOIIN TA(PAKIIMOHHON PENIETKA
16 | Ilomydenue U aHAJTU3 NOJISIPU30BAHHOTO CBETA 2 +
17 W3yueHne BpameHust IIIOCKOCTH TOJSIPU3AIIH CBETa ONITUYECKH aKTUBHBIMHU 4 +

BCIICCTBaAMH
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18 | VM3y4yeHue ONTHYECKUX MUPOMETPOB 2 +
19 | Uzydenwne 3akoHOB BHemHEro Gpotodddexra 2 +
20 | Ananu3 criekTpa M3Jy4eHHsI ra30pa3psIHON JIaMIIbl 2 +
21 | AHanu3 CrieKTpa U3JIy4eHUS JTaMITbl HAKJTMBAHUS 2 +
Hroro 50 | 20%
3aounas popma oOyueHust
o 3
.| %
Ne y 38| 2¢
HaunmenoBanue 1ab0paTOpHBIX 3aHATUI z9 | o
n/m EF | E&
g | Eg
=
1. | M3yueHue MeXaHWYEeCKOro IBHKEHUS Ha MalTuHe ATByAa 2 +
2. | Ompenenenue BI3KOCTH KUAKOCTH 1o Metory CTokca 2 +
3 Omnpenenenre rOpU30HTAIBLHON COCTABIAIONIECH HAPSHXKEHHOCTH MAarHUTHOTO 2 +
" | monst 3emiu
4. | UccnenoBanue 3I€KTPOCTATHUECKOTO OIS 2 +
5 W3yuenne qudpakiuu cBeTa U ONPEIEICHNE TMHBI CBETOBOM BOJHEI IIPH 5 +
" | moMormm TupPaKIMOHHONW PEIIETKH
Hroro 10 20%
4.4. Conep:xaHue NPaAaKTHYECKUX 3aHATHIA
Ounasi popma 00yueHus
o 3
=58
Ne . 38| 252
HauMmeHnoBaHue MpakTHYECKUX 3aHATUN =2 | 6
i EF | 2 &
g | Zg
=
1 Kunemarnka 2 +
2 JlnHamuka 4 +
3 3aKOHBI COXpaHEHMSI 4 +
4 Mexannyeckue Koyie0aHusl ¥ BOJTHBI 4 +
5 OeMeHThl MOJIEKYJISIPHONW U CTaTUCTUYECKON (PU3HKHI 4 +
6 DJIeMEHTHl TEPMOJMHAMUKH 4 +
7 DneKTpocTaThKa 4 +
8 I1OCTOSIHHBIN TOK, 2JIEKTPUYECKHE LIENTH U MAaTEPUAIIBL. 4 +
9 [TocTostHHOE MarHUTHOE TI0JIE 4 +
10 DJeKTpOMarHuTHbIE KOJICOAHUS M BOJIHBI. 4 +
11 ['eomeTpryeckas ¥ BOJHOBasE ONTHKA 4 +
12 KBanToBas ontuka 4 +
13 DJeMEeHTHl KBAaHTOBOW MEXaHUKHU M aTOMHON (DU3UKHU 2 +
14 ATOMHOE S7JpO U DJIIEMEHTAPHBIE YaCTULIBI 2 +
HTroro 50 20%
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3aounas popma o0yueHust

n/n

HanmenoBaHue NpakTUYECKUX 3aHATHN

KonnuectBo

qacoB

[IpakTrueckas
MTOATOTOBKA

1 KunemaTuka 1 [uHaMuKa MaTepruagbHON TOUKHU U TBEPJOTO Telld. 3aKOHBI
’ coxpaHeHus. MexaHndyeckue KojeOaHusi U BOJIHBI.

N

+

2 OnektpocTaTuka. [I0CTOSIHHBIN TOK, SJEKTPUIECKUE IS U MaTEPHAIIBI.
' [TocTostHHOE MarHUTHOE T0JIe. DIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI.

Hroro

20%

4.5. Buabl u cojiep:KaHue CaMOCTOATEIbLHON padoThl 00yYAKO M XCS
4.5.1. Buasl caMOCTOSTEIFHOM pabOThl 00YJArOIITUXCS

KomnnuectBo yacos
Buasl camocTosiTennbHONM pabOThl 00yUYaIOIIUXCS
p v Ounas popma 3aounas popma
oOyueHus oOyueHus
[loaroroBka K NpakTUYECKUM 3aHATUSAM 42 8
[ToaroroBka k 1a00PATOPHBIM 3aHATHUSM H K 3aIIUTE 44 32
71a00paTOPHBIX pabOT
CaMocTosATEIbHOE U3YUYEHHUE OT/IEIbHBIX TEM U BOIIPOCOB 25 222
[ToaroroBka K MpOMEKyTOYHON aTTeCTALlUU 9 18
Hroro 120 280
4.5.2. Coneprxanre CaMOCTOSITEIbHONW pabOThI 00yUYarOIIHUXCS
KonnuectBo
No 4acoB
/i HanmenoBanue TeM 1 BONpocoB Ounas 3a09nas
¢dhopma ¢dhopma
oOyueHHus | OOy4eHHs
1. Kunemarunka. 3agaun OaLIMCTUKU, HABEJACHHUSA HaA I€b, ONTHMH3AIUN 3 29
JBUKEHUS, UX IPUMEHEHUE B arPOMHKEHEPHH.
2. Junamuka. PeaktuBHOe nBrkenue. JIBmxeHue HeOeCHBIX Te. [1onér 8 20
B KOCMOC. Y CTOMYMBOCTb JIBMKEHHUS. | UPOCKOIIBI.
3. 3akoHbl coxpanenus. [lepegaya MOIITHOCTH B MEXaHUYECKUX CHUCTEMaX.
[IpoGnema Oe3omopHoro nBuxkeHUs. [IpoGnema BEYHOTO [BUTATENS 8 20
TIEPBOTO POJIa.
4. Mexanuueckre KoieOaHusi U BOJMHBL. PacuéT KOHKPETHBIX COCTOSHUM U 8 20
ompesieJIeHue COOCTBEHHBIX YaCTOT KOJIeOATEIbHBIX CHCTEM

17




S. DneMeHTBl MOJEKYISIpHOW M cTaTHCTU4ecKoil (usuku. OcoGeHHOCTH
KUIKOTO cocTossHus. [loBepXHOCTHOE HATsHDKCHHE, CMaddBaHME, 8 20
Kanuuisipel. [louBeHHas Biara v oJIiB PaCTEHUM.

6. OEeMEHTHI TCPMOIUHAMUKMU. TenmoBas OHCPIrCTHUKaA U €€ IKOJIOTHYECKHI

10 20
acnekt. Ternounsousanus, METOAbl SKOHOMUH TEILIA.

7. OnekrpoctaTrka. CTaTHYECKOE JICKTPUYECTBO. ODIIEKTPU3AIUS Tel. 10 20
JIBUXKEHUE 3apsDKCHHBIX YaCTHIl B JJIEKTPUYECKUX MOJAX. AHAJIOrUU
MCKAY DJICKTPOCTATUUCCKHUM U I'PABUTAIIMOHHBIM MMOJIAMMU.

8. [TocTOSIHHBIN TOK, JEKTPUUYCCKUE 1SN U MaTepUaIbl. DJIEKTPUUECKHUMA 10 20
TOK B XHJKOCTSIX ¥ ra3zax. KopoHHbI! pa3psia. D1eKTpoPHUIbTPHL

9. ITocrosgaaoe MmarauTHOE noJe. IlocTossTHHBIE MAarHUTEL. MardauTHOE I10JIE 10 20
3emnu. [[BuKeHHE 3apsHKCHHBIX YacTHIl B MarHUTHBIX TOJsX. Macc-
CIICKTPOMETPHS.

10. | DnekTpomarHuTHBIE KoneOaHuWs © BOJHBL 300pereHue pamwo. 8 20
[Tepenava curHagoB. Pamuocesa3p U paanosokarus. MHKpPOBOIHOBAsS
TCXHUKA.

11. | 'eomerpuueckass u BoJHOBas onTuka. Ontuyeckue H300paKEHUS. 8 20
Mexanm3m  3peHusi, naedektel 3peHus. OnThueckue SBICHUS B
aTMocdepe.

12. | KBanToBas ¢u3uka. DIeMEHTHl KBAaHTOBOW ONTHUKH. JIFOMUHECIIEHITHSI. 8 16
BeiHyK/IeHHOE  W3JTyYeHHE M ONTHYECKHE KBAHTOBBIE T'E€HEPATOPHI.
®otonsl. OnbiT bére, a3 dext Komnrona.

13. | ®uzuka aromMa U DIEMEHThl (PU3UKKM TBEPAOTO Tena. JIEMEHTHI 8 17
KBaHTOBON MexaHWKH. [locTaHOBKa 33a7a4 O JBMIKCHUHW MUKPOYACTHII.
Omneparops! pusnyeckux BeanurnH. KBaHTOBBIE COCTOSTHUSI.

14, | Snepnas ¢wusuka. ATOMHOE SAPO | dBJIEMEHTApHBIC YaCTHIIBI. 4 13
Honusupyronye u3aydeHdus W OLEHKA MX ACWCTBUS HAa MaTepHalbl U
KUBbIE  OPraHU3MBI. Metonel  uU3MepeHUs ~ WHTEHCHUBHOCTHU
MOHM3HUPYIOUINX M3IydeHUi. EcTecTBeHHBIN painaioHHbIN QOH.

15. | CoBpemenHas ¢puznyeckas kapTuHa Mupa. Ponb Gu3nku B pa3BUTUH 4 12
TEXHUKH U arpONPOMBIIIIEHHOTO TPOM3BOJICTBA.

Hroro 120 280

5. YueOHO-MeTOANYeCKOe 00ecneYeHne CaMOCTOATEIbHOM Pa0doThI 00y4aromuXxcs
N0 JMCHUILINHE

YuebHo-MeToanueckue pazpadborku umerorcs B Hayunoit 6ubnuoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. MonekynsipHas (usuka U TepMoAMHAMMKa [DIIEKTpOHHBIN pecypc] : yued. mocobue ais
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl 0OyueHMs [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacTuTenpHOro  coipbs, 23.03.03 Okcmryatanus TpaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMIUIEKCOB, crnenuanbHocTi 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpeacTBal /
HOxHo-Ypansckuit 'AY, Unctutyt arpounxeneput ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuit 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c¢. 47 (5 Ha3B.). Pexum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KJIACCHUECKOW MEXaHUKH [ DNEKTPOHHBIN pecypc] : yueb. mocobue st
CaMOCTOSITENTbHONH PabOThl CTYACHTOB OYHOM M 3a0uHOU (opmbl 00yueHus [HampasieHuil 35.03.06
Arponnxenepus, 13.03.02 Dnextposnepretuka u snmekrporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIUIUH U
KOMIUTeKCOB, crnenuanbHocTh 23.05.01 HazemHble TpaHCHIOPTHO-TEXHOJOTUYECKHE cpenacTsal /
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http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

IOxnO0-Ypanbckuii 'AY, UacTuTyT arpounkenepud ; coct. E. M. bacapeiruna. - Yensounck: KOxHO-
VYpansckuit ['AY, 2019. - 99 c. : wn, tabn. - bubmmorp.: c. 99 (5 HasB.). Pexxum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrpoctaruka. llocTosHHBIH TOK [DNEeKTpOHHBIA pecypc]: yueO. mocobue s
CaMOCTOATEIIbHON pabOThl CTYJAEHTOB OYHOM W 3a04. ¢opMbl o0yueHus / FOxHo-Ypansckuii [AY,
Wucturyt arpounxenepun; coct. E. M. bacapeiruna - Yensa6unck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 mokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEKTpOMAarHUTHBIC SIBICHUS W KBaHTOBbIE 3(dexTsl [DnekTpoHHBIA pecypc]: yuel.
mocoOue I CaMOCTOATENbHOW palbOThl CTYAEHTOB OYHOM W 3a04. ¢dopmbl oOydeHust / HOxHO-
VYpansckuit ['AY, Uuctutyr arpoumkeHepun; coct. E. M. bacapeirmna - UYensOunck: HOxHo-

VYpansckuit Ay, 2018 - 49 c. - Hoctyn u3 JIOKAJIbHOM CEeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®oH/1 OLIEHOYHBIX CPECTB /ISl MPOBeIeHUs
NPOMEKYTOUYHOM aTTeCTAUMHU 00y4aIOIIUXCS 10 JUCIUIIHHE

Jlise ycTaHOBIIEHUSI COOTBETCTBHUSI YPOBHS NMOATOTOBKM oOyuwatomuxcs TpedoBanusiM OI'OC
BO pa3pabotan (HoHII OLIEHOYHBIX CPEACTB U TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH W TPOBEICHUS
IIPOMEKYTOUHOW arTecTauuu oOyyaroluxcs Mo JucuuiuiiHe. @OHA  OLEHOYHBIX CpEeACTB
npeacrasieH B [Ipunoxenun.

7. OcHOBHASI M JONOJTHUTEJIbHAS y4eOHAasl TUTepaTypa, He00X0AUMas 1JIsl OCBOCHHSA
JAUCHUITHHBI

OcHoBHasl U JONOJNIHUTENbHAS yueOHas uTeparypa umeercs B Hayunoii  O6ubimoreke u
ANEKTPOHHON HHPOpMaImoHHO-00pazoBarensHOi cpene @I'BOY BO 10xHO-Ypansckuii [AY.

OcHoBHas JInTepaTypa
I'padorckuii, P. U. Kypc ¢usukn : yuebnoe mocobue mist By3oB / P. U. I'paboBckuit. — 13-e
u3n., crep. — Cankr-IlerepOypr : Jlawp, 2022. — 608 c. — ISBN 978-5-8114-9073-8. —
Texcr: onekTtponnsblii /  Jlane :  3nexkTpoHHO-OmOMmoreyHass cucrema. —  URL:
https://e.lanbook.com/book/184052.

WBanos, U. B. COopHUK 3amauy 1o Kypcy OCHOBBI (M3MKH M OModu3ukH : yueOHoe mocobue / U. B.
WBanoB. — 2-e u3n., ucnp. — Cankr-IletepOypr : Jlanb, 2021. — 128 c. — ISBN 978-5-8114-1349-
2.— Tekcr: onekrtpoHHblii// Jlamp : snekTpoHHO-OMOnmoTeynas cucrema. —  URL:
https://e.lanbook.com/book/168419.

1.1.

1.2.

JIusenues, H. M. Kypc ¢usuku : yuebnuk / H. M. JluBenues. — 7-e u3a., crep. — CaHKT-
1.3. lerepOypr : Jlanw, 2022. — 672 c. — ISBN 978-5-8114-1240-2. — TekcT : 31eKTpOHHbIH //
Jlans : anexTpoHHO-OnOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/210782.

Cagenbes, 1. B. CoopHuK BOIIpOCOB U 3a/1a4 10 o011el pusuke : yueOHOE mocodue AJis By30B /
H. B. CaBenbeB. — 10-e u3z., crep. — Cankr-IlerepOypr : Jlans, 2022. — 292 ¢. — ISBN 978-
5-8114-9199-5. — Texkcrt : 27eKTpoHHBIN // JlaHb : 2JEKTPOHHO-OMOIMOTEYHAsT CUCTEMa. —
URL.: https://e.lanbook.com/book/187820.

JdomosiHuTeILHAS JIUTEpaTypa

1.4.

WBanos, 1. B. OcHoBBI husnkn n Onodusuku : yauednoe nmocoodue / M. B. ViBaHoB. — 2-¢ u31.,
uchp., gon. — Cankr-IlerepOypr : Jlanp, 2021. — 208 c. — ISBN 978-5-8114-1350-8. —
Texcr : anexTponHsii // JlaHb : aMeKTpoHHO-OMOMMoTeunas cucrema. — URL:
https://e.lanbook.com/book/168418.

Hponos U. E. 3agaun no ob6mieit pusnke [DneKTpoHHBIN pecypc|: yuedHoe mocodue / ipoaos
W. E. - Cankr-IlerepOypr: Jlans, 2020 - 420 c. - [locTyn K HOIHOMY TeKcTy ¢ caifta ObC

1.5.

1.6.
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http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
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http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
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Jlans: https://e.lanbook.com/book/126942.

I'pabosckuii, P. 1. Coopauk 3amau o ¢usuke : yuedHoe mocoodue / P. U. I'paboBckuit. — 4-¢
7 3L, cTep. — Cankr-IlerepOypr : Jlans, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
" " Tekct : anexkTpoHnHsbIi // JIanb : a5ekTpoHHO-OMOHoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210959.

8. Pecypchl uHGOPMALIMOHHO-TEJIEKOMMYHUKANIMOHHOM ceTu «AHTepHeT», HEOOX0AMMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnuHoe oKHO nocTyna K yaeOHO-MeToandeckuM pazpadboTkam https://roypray.pd

2. BBC «JIauw» http://e.lanbook.com/

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

4. ®uzuka. MexaHuka : BUPTYyaJbHBIA aHAJIOT JIAOOPATOPHOrO 0OOPYAOBAaHUS : OOy4arOIIHii
pecypc I CaMOCTOATENIBHOM pabOTHI CTYJACHTOB OYHOW M 3a04HOW (GopMbl oOyueHus. - Tekcr :
AJIEKTPOHHBIN. - Ajpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauveckne yKazaHus s 00yYAIOIIUXCS 10 OCBOEHUIO JUCIHUNIMHBI

VY4eOHo-MeTonnuYecKue pa3padboTku umerorest B Hayunoit  Oubnnorexe u IEKTPOHHOU
uHpopmannoHHo-o0pazoBarensHoil cpene PI'BOY BO FOxHo-Ypansckuii [AY:

1. MonekymnsipHass (pu3uKa U TEpPMOAMHAMHKA [DIIEKTPOHHBIN pecype] : yued. mocobue s
CaMOCTOSITENILHOM pabOThl CTYIEHTOB OYHOW U 3a04HOM (GopMbl 00ydyeHus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 Dnexkrtposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro cbipbsi, 23.03.03 DOkcrulyaTtauus TpPaHCHOPTHO-TEXHOJIOTMYECKHMX MAallUH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HaszemHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
HOxno-Ypanbckuit 'AY, Unctutyt arponnkeneput ; coct. E. M. bacapeiruna. - Uensa6unck: KOxHo-
VYpaneckuit [AY, 2019. - 47 c¢. : 1abn. - buOmmorp.: c. 47 (5 wnHas3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nueckre OCHOBBI KJIIACCUUECKOW MEXaHUKH [ DIEKTPOHHBIN pecypc] : yueb. mocodue ais
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a04HOM (hopMbl 0OyueHus [HampasieHuit 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacturenpHOro  cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKHMX MAIIUH U
KOMIUIEKCOB, crenuanbHocTi 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTBal /
OxHo-Ypansckuit 'AY, UnctutyTt arpounxeneput ; coct. E. M. bacapeiruna. - Yensaounck: FOxHo-
VYpansckuii I'AY, 2019. - 99 c. : wun., Tabn. - bubmumorp.: c. 99 (5 Ha3zB.). Pexum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocTrostHHBIH TOK [DneKTpoHHBIN pecypc]: yded. mnocobue ISt
CaMOCTOSITENIbHOW PabOThl CTYAECHTOB OYHOM M 3a04. popmbl oOyuenus / IOxno-Ypansckuit 'AY,
Wuctutyt arpounkenepun; coct. E. M. bacapeiruna - Yenabunck: IOxuo-Ypansckuit I'AY, 2018 -
95 c. - Joctyn u3 nokansHOU cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKkTpoMarHUTHBIE SIBICHHUS W KBaHTOBBbIE 3(PQeKThl [DIEKTPOHHBIM pecypc]: yueo.
nocobue il caMOCTOATENbHON pPabOThl CTYAE€HTOB OYHOM M 3a04. ¢Gopmbl oOyueHus / HOxHO-
VYpaneckuii I'AY, Huctutyr arpommkenepun; cocT. E. M. Bacapeirmna - UYensOunck: HOxHO-
Ypansckuii Ay, 2018 - 49 c. - Hoctyn u3 JIOKaJIbHOM CETH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DOmnextpuuectBo. Marnetusm. OnTHKa M KBaHTOBas (u3uKa [DIEKTpOHHBIM pecypc] :
a0OpaTOPHBIA TMPAKTHKYM IS CTYJEHTOB OYHOM M 3a09HOM (OpMBI OOydeHUs [HarpaBiIeHUN
35.03.06 Arpounenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 IlpogyxTsl
MIATAHUSI U3 PACTUTENBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIIWH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
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http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

IOxHo-Ypansckuit 'AY, UHcTuTyT arpounkenepuu ; coct.: E. M. bacapsiruna, 0. A. HukumuH. -
2-¢ u3A., ucnp. u jpoi. - Yenadunck: FOxuo-Ypansckuit AY, 2019. - 182 c. : un., Tabn. - bubnuorp.:
c. 182 (5 na3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nveckre OCHOBBI MEXaHUKH. MoeKyispHas GU3nKa U TEPMOAMHAMUKA [ DJIEKTPOHHBIN
pecypc] : mabopaTOpHBI NPAKTUKYM [UIsl CTYIAEHTOB OYHONM M 3a04HOM (QopMBI 00ydeHUS
[nanpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DiekTposHepreTuka u 3aeKTpoTexHuka, 19.03.02
[IponykThl TWTaHUS W3  pacTUTEIBLHOrO  Chipbs, 23.03.03 DOxkcmiyaTtauusi TPaHCIOPTHO-
TEXHOJIOTHYECKUX MAaIllMH M KOMIUIEKCOB, crnenuainbHoctd 23.05.01 HazemHble TpaHCHOpPTHO-
texHosnoruueckue cpeactral / KOxHo-Ypansckuii 'AY, UHCTHTYT arpouHkeHepuu ; cocT.. E. M.
bacapeiruna, 10. A. Hukummus. - 2-e u3a., ucnp. u jo1. - Yensounck: FOxuo-Ypansckuit [AY, 2019.
- 136 c¢. : wn, Tabm. - C mpun. - bubmwmorp.: c. 133 (5 Has3.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpeznernieHre YCKOPEHHUSI CHJIBl TSKECTH C IOMOIIbIO
MaTEMaTHYECKOro0 MAasTHHKA : METOJWYECKHE YKa3aHHs JUIsl CaMOCTOSITENIbHOM paboThl CTYIAEHTOB
OyHOH ¥ 3ao4yHoil Qopm oOyuenuss [HampaBienuit 35.03.06 Arpoumxkenepusi, 13.03.02
DJIEeKTpO’HEPreTrKa U 3yekTpoTexHuka, 19.03.02 IlpoaykTel NUTaHUA W3 PACTUTEIIBHOTO ChIPHS,
23.03.03 Dxcrutyaranus TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOMIUIEKCOB, CIEUHUATBbHOCTH
23.05.01 HazeMHbIe TpaHCIOPTHO-TEXHOJIOTUYECKUE cpeacTBa] / coctaButenu: E. M. bacapsiruna, 1O.
A. Huxumus ; FOxno-Ypansckuit 'AY, Uncturyt arpomxenepuu. - Yensounck: FOxxno-Ypanbckuit
I'AY, 2021. - 10 c. : ni1., Tabn. - bubnuorp.: c. 10 (8 Ha3B.). - TeKCT : 2NEKTPOHHBIN. - AApec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopnas pabora Neo2. HMccinemoBanue paBHOYCKOPEHHOTO IBM)KCHHSI Ha MAIlIMHE
ATBy/a : METOIMYECKUE YKA3aHHUS JUISI CAMOCTOSITEIILHOW PabOThI CTYIEHTOB OYHOHM M 3a04HOU (opM
oOyuenus [HanpaBienuit 35.03.06 Arpourkenepus, 13.03.02 DnekTposHepreTuka u AIeKTPOTEXHUKA,
19.03.02 IlpoaykThl HUTaHMUSI M3 PACTUTEIBHOTO CbIpbs, 23.03.03 DOkcruryaTanusi TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HaszemHble TpaHcnopTHO-
TexHoyorn4eckue cpeactsal / cocrasutenu: E. M. bacapeiruna, F0. A. Hukumms ; FOxxHO-Y panbsckuii
I'AY, Unctutyt arpomwxkenepun. - Yensounck: FOxuHo-Ypansckuii ['AY, 2021. - 10 c. : wi., Tabmn. -
bubnuorp.: c¢. 10 (8 mHa3B.). - Tekct : DOIEKTPOHHBIM. - Ajpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas paborta Ne3. OnpenerieHrne MOMEHTAa HHEPIIUH TeJla METOJOM KPYTHIIbHBIX
KoJIeOaHUH : METOJUYECKHEe YKa3aHUs JUIsl CaMOCTOSATENbHOM padoThl CTYAEHTOB OYHOM M 3a0YHOM
dbopm o00yuenusi [HampaBnenuit 35.03.06 Arpoumkenepusi, 13.03.02 DnexkTposHepreTuka Hu
anekTporexHuka, 19.03.02 IlpoxykTel muTaHus U3 pacTUTENBHOrO Chipbs, 23.03.03 Dxkcruryaranus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MalllMH W KOMIUIEKCOB, crnenuanbHocth 23.05.01 Haszemusbie
TpPaHCHOPTHO-TEXHONIOrn4Yeckue cpenctsal / cocrasurenu: E. M. bacapeiruna, 0. A. Hukumwun ;
OxHOo-Ypanbckuii 'AY, UactutyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuit AV, 2021. - 9
C. : wi., Tabm. - bubmmorp.: c. 9 (8 Ha3B.). - TekcT : SIEKTPOHHBIA. - Azpec B ceTu:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGopatopHast pabGota Ned. W3ydeHWe TapMOHHUYECKOTO KOJEOAHUS C TIOMOIIBIO
NPY>KUHHOTO MasTHUKA : METOAMUYECKUE YKAa3aHUS JUIs CAMOCTOSITEIbHON paboThl CTY/IEHTOB OYHOM U
3a04HOM (popm oOyuenus [HampasieHuil 35.03.06 Arpounxenepusi, 13.03.02 DnextposHepreTuka u
anekTporexHuka, 19.03.02 IIpoxykTel muTaHus U3 pPacTUTENBHOrO ChIpbs, 23.03.03 Dkcrmyaranus
TPAHCIOPTHO-TEXHOJIOTUYECKUX MaIllMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TpPaHCIOPTHO-TEXHOJNOrn4Yeckue cpenctal / cocrasurenu: E. M. bacapeiruna, 10. A. Hukumun ;
IOxnO-Ypanbckuit 'AY, UnctutyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit ['AY, 2021. -
10 c. : wn., tabm. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT : HSNEKTPOHHBIA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGopatopHast pabora Ne5. MccrnemoBanue 3aTyxaroIuxX KOJICOAaHUH : METOIUYECKHE
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTY/IEHTOB OYHOM M 3a04HOM (hopM 00ydeHHsl [HanpaBiIeHUH
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretuka u snekTporexHuka, 19.03.02 IIpomyxTsl
MIATAHUSI U3 PACTUTENIBHOIO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIIWH U
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http://nb.sursau.ru:8080/localdocs/vmat/40.pdf
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

KOMIUTeKCOB, crnenuanbHocTH 23.05.01 HazemHble TpaHCHOPTHO-TEXHOJOTUYECKHE cpenacTsal /
cocraputenu: E. M. bacapeiruna, FO. A. Hukummn ; HOxHOo-Ypansckuit ['AY, HWuctutyT
arpomxeHepud. - Yensaounck: KOxno-Ypansckuii ['AY, 2021. - 10 c. : uin., Tabmn. - bubmmorp.: c. 10 (8
Ha3B.). - TeKCT : 3NeKTPOHHBIN. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabotra Ne6. OmpejneneHrne MOMEHTa WHEPIMH MasTHHKa MakcBesia :
METOJIMYCCKUE YKa3aHUs JJII CAMOCTOSATEIHHON PabOThl CTYIEHTOB OYHOU | 3a04HOM GopM oOyueHus
[HanpaBnenuii 35.03.06 Arpounskenepusi, 13.03.02 DnekTposHepreTrka u 3aeKTporexHuka, 19.03.02
[IpogykTsl mMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmiyaranus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MAIlMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HaszemHble TtpaHcnopTHO-
TexXHoJIorn4eckue cpeactsa) / cocraButenu: E. M. bacapeiruna, FO. A. Huxumu ; KOxxHO-Y panbckuii
I'AY, UHctutyT arpowkenepuu. - Yensounck: KOxno-Ypanbckuit [AY, 2021. - 9 c. : wi., tabmn. -
bubmmorp.: c. 89 (8 mHa3e.). - Tekcr : ONeKTPOHHBIA. - AJpec B  CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopHasi pabora Ne7. OmnpezneneHue CKOPOCTH IMyJIH C MOMOUIbIO KPYTHJIBHO -
0AJUTMCTUYECKOTO MAsTHUKA : METOJUYECKHE YKa3aHWs JUISI CAMOCTOSITEIIBHONH padOThI CTYIEHTOB
OYHOH u 3aouHor ¢opMm oOyuenuss [HampaBnenuit 35.03.06 Arpoumxenepus, 13.03.02
OnexTposHepreTka M 3iekTpoTexHuka, 19.03.02 IlpoaykTel HmUTaHUS U3 PACTUTENIBHOTO CHIPbS,
23.03.03 DOkcrnuryarauus TPAaHCHOPTHO-TEXHOJOTMYECKMX MAIIMH U KOMIUIEKCOB, CIELUAIBHOCTH
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJOTHYECKUE cpencTBa] / cocraButenu: E. M. bacapeiruna, 1O.
A. Huxummn ; KOxno-Ypansckuit ['AY, Unctutyt arpowxkenepuu. - YensiOunck: KOxxHo-Y panbckuii
'AY, 2021. - 10 c. : un., Tabn. - bubnuorp.: c. 9-10 (8 Ha3B.). - TekcT : AESKTPOHHBIN. - AJIpEC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlabopatopHas paborta Ne8. M3yueHue ympyroro u HEympyroro yjaapa : METOAMYECKHUE
yKa3aHUs JIJIs1 CAMOCTOSITENIbHOIM pabOThl CTYJIEHTOB OYHOW U 3204HOM opM 00ydeHHUs [HarpaBiIeHUN
35.03.06 Arpounxenepusi, 13.03.02 Dnexrposnepretrika u snekrporexHuka, 19.03.02 IlpomykTsl
MATAHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaius TpaHCIOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HasemHBIE TpaHCTIOPTHO-TEXHOJIOTHYECKHUE CpeacTBa] /
cocrautenu: E. M. bacapsirmna, 1O. A. Huxkumun ; IOxHo-Ypansckuii T'AY, HWuctutyt
arpowxkeHepuu. - Yemsiounck: Oxuo-Ypansckuit 'AY, 2021. - 14 c. : wi., tabin. - bubnuorp.: c. 13-
14 (8 Ha3B.). - TekcT : 3NEKTPOHHBIN. - Afpec B cetH: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UndopmanuoHHbIe TEXHOJOTHH, HCIOJIb3yeMble IIPH OCYLIECTBJICHUHU
00pa3oBaTeIbHOIO MpoLecca Mo JUCHHILIMHE, BKJIYasi NepedyeHb IPOrpaMMHOro odecrned4eHust
U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

B HayuHoii OubnmoTeke ¢ TepMUHAIBHBIX CTAaHIUI MpeAoCTaBIsIeTCs JOCTYM K 0a3aM JaHHBIX:

- Texakcnept (nHpOpManMoHHO-cripaBoyHas cucrema 'OCToB);

- «CenbXx03TeXHMKa» (aBTOMAaTU3UPOBAHHASI CIIPABOYHAsS CCTEMA).

- My TestX10.2.

Ilepeyennb JMIEH3NOHHOTO TPOrPAMMHOIO o0ecneYeHust

MyTestXPRo 11.0

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

MoiitOduc CrannapTHbIit

11. MaTtepuajibHO-TeXHUYecKas 0a3a, HeoOXoaUMAasl /ISl OCYIIECTBJICHUS
0o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIIHHE

Y4yeOHble ayAuTOpMH /IS TPOBEJCHUS] 3aHATHI, NPeIyCMOTPEHHBIX IPOrpamMMmoi,
OCHaAIlCHHbIC OﬁopyIIOBaHI/IEM U TEXHUYECCKMMH CpeaACTBAMH oﬁyqennﬂ. HOMellleHl/lﬂ IS
CaMOCTOSITEIbHOM PadoThl 00y4aroIuXCcs
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[Tomemenue st camoctostenbHOM pabotel 454080, YensOuuckas o00d., T. YenssOWHCK,
npocnekT Jlenuna, 75, rmaBHblid Kopnyc, ayautopus Ne303.

YyeOHass aymauropus UIsl TPOBEACHHS 3aHSATHH JIGKIIMOHHOTO M CEMHHAPCKOTO THIIA,
KYPCOBOTO IIPOEKTUPOBAHMSI, TPYNIIOBBIX M MHAWBUIYATbHBIX KOHCYJIbTAIMI, TEKYIIETr0 KOHTPOJS U
mpoMexyTouHoi arrecranuun,454080, YensOunckas o6m., r. Yensounck, yn. Kpachas, 38, yueOHBbIi
kopmyc, ayautopuu Ne 3105.

Y4eOHbIC ayAWTOpPHH ISl TIPOBEACHUS 3aHATHH JIEKIMOHHOTO W CEMHUHAPCKOrO THIIOB,
IPYNIOBBIX U UHIMBUIYaJbHBIX KOHCYJIbTALMH, TEKYIIETO KOHTPOJIS U IPOMEXYTOUYHOM aTTeCcTalluu,
OCHaIIeHHasi 000py/IOBaHUEM M TEXHUYECKHUMH CPEICTBAMU IS BBITIOJHEHUS J1aOOpaTOPHBIX padoT
454080, Yensounckas o6m., r. YensaOunck, yn. Kpacnas, 38, yueOHbIi Kopmyc, ayautopuu Ne 2093,
2055.

Hepeqeﬂb OﬁopyHOBaHHH U TEXHUIECKUX CPEACTB Oﬁy‘leﬂlflﬂ

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
[TEPCOHAJIbHBIN KOMITBIOTEP B KOMIUIEKTE: cucremusiii 610k Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, monutop 19" LCD, knaBuarypa, meiis — 30 wr.; [IPUHTEP CANON LBP-
1120 nazepusiii; Jkpan ¢ snexrponpusogom; [IPUHTEP CANON LBP-1120 nazepusrii; UK I[TYJIBT
AV IJIA DKPAHA C SJIEKTPOITPMBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka nabopatopHas «MasSTHUK yHHBEpCaJbHBIN», YCTaHOBKA
nabopatopras «MasTHUK MakcBemiay; YcraHoBka jJabopatopHas «CoynapeHue mapoB; Y CTAaHOBKA
naboparopHas «MamuHa ATByga»; YCTaHOBKa JJisi ONpEACNICHUS OTHOIICHUS  YIEIbHBIX
TEIUIOEMKOCTEH BO3ayxa; YcraHoBKa jabopatopHas «lupockom»; HarmsimHble ydeOHBIE MOCOOUS;
Kommnekt mnaGoparopum "OnektpuuectBo u MarHeTusM'"; Monoxpomarop YM2;YcraHoBka ais
M3y4YeHUs 3aKOHOB T€OMETPUUYECKOW OITHUKH;Y CTAHOBKA /I M3y4eHUs AU(PaKIKK;Y CTAHOBKA st
U3y4YeHUs HHTep(hEepeHIMd CBETa; YCTaHOBKA MJS W3Y4YEHHs MOJSpHU3alMM CBETa;Y CTaHOBKA s
U3y4eHUsl aOCOJIFOTHO YEpHOro Teja; YCTaHOBKAa MJIi HCCIENOBAaHUS XapaKTEPUCTHK BaKyyMHOI'O
(dhoTod1eMEeHTA.

I1PH/IO/KEHUE
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-

®OHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U TIPOBEJCHUS MPOMEKYTOYHON aTTeCTallun
o0ydJaronuxcs

COAEPXKXAHUE

KomneTeHuu u ux UHAUKATOPBI, (GOPMUPYEMBIE B MIPOIECCE OCBOCHHSI TUCITUTUIMHBI
[TokazaTenu, KpuUTepuu U  IIKAJIa  OLEHUBAHUS  WHIUKATOPOB  JIOCTHKEHUS
c(hOpPMHUPOBAHHOCTH KOMITETEHITUI

TumnoBble KOHTPOJIBHBIC 33/laHUsT ¥ (WJIM) WHBIC MaTEpHaIbl, HEOOXOIUMBIE JIJISi OLICHKH
3HAHUM, YMEHUM, HaBBIKOB M (WIM) OMNbITa JACATENBHOCTH, XapaKTEpPU3YIOIIUX
c(hOpMUPOBAHHOCTH KOMIIETSHITHI B TTPOIIECCE OCBOEHUS TUCITUTIITMHBI

Mertoauueckrue MaTeprabl, ONPEAEIISAIONINE MTPOLIEAYPhl OLICHUBAHUS 3HAHWM, YMEHHI,
HABBIKOB ¥ (MJIHM) OTIBITA IEATETHHOCTH, XapaKTePU3YIOIINX C(HOPMUPOBAHHOCTh
KOMITCTEHITU I
4.1. O1eHOYHBIE CPEICTBA TSI MPOBEACHIS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B MPOIIECCE
MPaKTUYECKON MOArOTOBKU
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4.1.1. Omnpoc Ha TPAKTUYECKOM 3aHATHH 29
4.1.2. OueHuBaHue oT4eTa Mo JabopaTopHoOit pabore 32
4.1.3. TecrupoBanue 33
4.1.4. KontpoasHas padboTa

4.2. [Tpouienypsl U OIICHOYHBIE CPEICTBA JIS TIPOBEICHUSI IIPOMEKYTOTHOM 34

aTTecTaluu

4.2.1. 3auer 34
4.2.2. DK3aMeH 36

1. KomneTeHIIUH U UX HHIUKATOPLI, ([)opanyeMLIe B IIpouecce 0CBOCHUSA TUCHUIIIMHBI

OIIK-1 CriocobeH pemiath TUIOBBIE 3a1a4dl TPOGECCHOHATBLHOM JEATEeIbHOCTH Ha OCHOBE 3HAHUMN
OCHOBHBIX 3aKOHOB MAaTEMaTHMYECKUX U E€CTeCTBEHHBIX HAayK C MPUMEHEHHUEM HH(OpPMaIMOHHO-

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH

KOH 1 HAMMCHOBAHUEC
HHAWKaATOopa
JOCTHUKCHUA

®opmupyemsie 3YH

HauMmeHnoBaHUe OLIEHOUHBIX
CpencTB
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KOMIICTCHIIMHU

Tekymas
aTTecTaius
IIpomexxyTouHas
aTTecTalus

3HAHMS yMEHHUS HaBBIKH
OO6y4atontmiics 1. Ompoc Ha 1. Dx3ameH;
Oobyuarommiics JTOJDKEH YMETh: OO0yqatomntmiics MIPaKTH- 2. 3ager
NI-1 onk-1. JOJDKEH 3HATh: HCIIONB30BAaTh JOOJDKEH  BJAACTH: | YECKOM
Hcnons3yer OCHOBHBIC 3aKOHBI | OCHOBHBIC 3aKOHBI | HaBBIKAMH: 3aHSTHY;
OCHOBHBIE 3aKOHBI €CTECTBEHHO- €CTECTBEHHO- HCIIOJIb30BaHUS 2. Otyer o
€CTECTBEHHOHAYYHBIX HaY4HBIX Hay4HBIX 3HAHMH OCHOBHBIX | JabopaTop-
JMCIMTUTAH JUTS JUCIUIUIAH JUCUUTUIAH 3aKOHOB HOH pabore;
peleHus (puzukn) ans (puzukm) nost €CTECTBEHHO- 3.Tectupo-
CTaHAapTHBIX 33/1a4 B permeHus pemeHus Hay4YHBIX BaHHE
COOTBETCTBHH C CTaHIAapPTHBIX 3aJa4 | CTaHIapPTHBIX 3a1a4 JHCIUTITHH
HaTPaBICHHOCTHIO B COOTBETCTBHUH C B COOTBETCTBHH C (du3uxm) ms
npo(ecCHOHANBbHOW | HANpPaBICHHOCTBIO | HAIPABICHHOCTHIO perIeHns
JeATEeIbHOCTH npodeccHoHaNbHOU | MPO(pECCHOHANBHON | CTaHIAPTHBIX 3a1a4
JeATEeIbHOCTH JeATEITEHOCTH B COOTBETCTBHH C
- (b1.0.10-3.1) -(b1.0.10-Y.1) HaNpaBJIEHHOCTHIO
npodheCCUOHATBHOM
JIeSITeIIbHOCTH -
(b1.0.10-H.1)

2. HOK833Te.]'ll/l, KPUTEPHUH U HIKAJA OUCHUBAHUA MHIAUKATOPOB TO0CTHKCHU S KOMIIeTeHLIMii

N-1 onk-1. Ucnions3yeT OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX JUCITUIUIMH JIJIs1 PEIICHUS
CTaHJAPTHBIX 3a7]a4 B COOTBETCTBHH C HANPABICHHOCTHIO MPOGECCHOHAIBHON IEATSIbHOCTH

Dopmupyembie Kpurepuu u mikana olieHUBaHUS PE3YJIbTATOB 00YUYEHMUS 110 AUCLUIIIIMHE
3VH
Henocratounsrit JlocTatouHsIi Cpennuii ypoBeHb Bricokuii ypoBEHb
YPOBEHBb YPOBEHBb
B51.0.10-3.1 OO0yJatonimiics: He Oobyuarommiics cnado OO0y4arontuiics ¢ OO0yJaromuiics ¢
3HAET OCHOBHEIE 3HAET OCHOBHEBIC 3aKOHBI HE3HAYUTEIbHBIMH TpeOyeMoii CTereHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX OLIMOKAMH HOJIHOTBI ¥ TOYHOCTH
€CTECTBEHHOHAYYHBIX | AUCHUILINH (PU3HKHM) OT/ICNIbHBIMH 3HAET OCHOBHBIC 3aKOHBI
JMCIUIUIAH ((H3UKK) JUISL PEILCHUS npobenamu 3HaeT €CTECTBEHHOHAYYHBIX
JUISL PEILCHUS CTaHJAPTHBIX 33124 B OCHOBHBIE 3aKOHbI JHCUUIUIAH ((H3UKH)
CTaHAapTHBIX 33/1a4 B COOTBETCTBHH C €CTECTBEHHOHAYYHBIX JUISL pELLICHUS
COOTBETCTBHH C HaIpaBJIeHHOCTHIO JUCUUIUIMH ((DU3UKH) CTaH/IapTHBIX 3a/1a4 B
HAaIpaBJIEHHOCTHIO npodeccuoHaTbHOM JUISL pELICHUS COOTBETCTBHH C
npodeccHoHaIbLHON JIeSITeIbHOCTH CTaH/apTHBIX 3a/1a4 B HarpaBJIeHHOCTHIO
JeSTeIbHOCTH COOTBETCTBHH C npodeccroHabHOM
HAaIPaBJICHHOCTBIO JeATEeIbHOCTH
npohecCHOHAIBHOM
JIeATEeIbHOCTH
b1.0.10-V.1 OO0y4aromnimiics He | OOyuarommiics cmabo | OOywarommiics ymeer | OOy4aromuiicss  ymeer
yYMEeT HCIOJb30BaTh | YMEET  HCIOJIb30BaTh UCIIONB30BaTh HCIIOJIB30BAaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHbIX
mucuuiuiiH (¢u3ukn) | pucuuiuinH  (Guswkm) | gucnuiuinH (Gusukn) | gucnuiuiH - (usnkm)
JUIst peweHus | st peteHus JUISL peLICHUS JUTst peuieHus
CTaH/apTHBIX 33/1a4 B | CTAaHJAPTHBIX 3aJad B | CTaHAAPTHHIX 33/1a4 B | CTAaHJApPTHBIX 3a1ad B
COOTBETCTBUH C | COOTBETCTBHHU c COOTBETCTBHH C COOTBETCTBHHU c
HAarpaBJIeHHOCTHIO HaIpPaBJICHHOCTHIO HaIpPaBJICHHOCTHIO HaIpaBJIeHHOCTHIO
npodeccnoHamTbHOMI npodeccuoHaTLHOM npodeccuoHaTLHOM npodeccHnoHaTbHOM
JIeITeIIbHOCTH JeATeIbHOCTH JIeSITEIIbHOCTH JeATeIbHOCTH

26




b1.0.10-H.1

OO6ygaromnimiicst He
BJaJiceT HaBBIKAMH
HCITOJIb30BaHMS
3HaHUM OCHOBHBIX
3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCUUILIAH ((U3UKH)
JUTSL pEIIeHUS
CTaHJapTHBIX 33/1a4 B

Obyuarommiics cnabo
BJIaIEET HaBLIKAMU
HCITOJIb30BaHMS 3HAHUHI
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX
JUCUUIUIAH ((DU3UKH)
JUTSL pEIICHUS
CTaHIAPTHBIX 33724 B
COOTBETCTBHU C

OO0y4atontuiics ¢
HEOOJIBIIMMU
3aTpYAHCHUSMHA
BJIAZIEET HABLIKAMU
HCIIOJb30BaHUs 3HAHUHI
OCHOBHBIX 3aKOHOB
€CTEeCTBEHHOHAYYHBIX
qucnuIuiaH (Gu3ukm)
JUTSL pEIICHUS

Obyuarommiics
CBOOOIHO BJIAIEET
HaBbIKAMHU
UCTIOJIb30BaHMs 3HAHUI
OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX
JUCUUIIMH ((U3UKH)
JUISL pELLICHNUS
CTaHIApPTHHIX 3a7a4 B

COOTBETCTBHH C HaINpaBJICHHOCTHIO CTaH/apTHBIX 3a/1a4 B COOTBETCTBHH C
HaIpaBJICHHOCTHIO npodecCHOHANBHOM COOTBETCTBHH C HaIpaBJICHHOCTHIO
npodeccHoHaNIBEHOM JEATETbHOCTH HaINpaBJICHHOCTHIO TIpodeCCHOHANBHOM
JEATETbHOCTH IpodeCcCHOHANTBHOMN JEATEIIBHOCTH

JeATEIbHOCTH

3. TunoBble KOHTPOJIbHBIE 3aJaHNUS U (MJIH) HHbIE MATEPUAJIbI, HEO0X0UMBbIE IJISl OLlEHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeSITeIbHOCTH, XapaKTePU3y IO X
copMUpPOBAHHOCTH KOMIIETEHIIHI B MpoLecce 0CBOECHHS TN CIUTITHHBI

TumnoBele KOHTPOJIbHBIE 33/1aHUSI U MaTEpUabl, HEOOXOIUMBIE Ul OLEHKH 3HAaHUM, YMEHUN U
HAaBBIKOB, COJIepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynsipHas (usuka U TepMoAMHAMHKa [DIEKTpOHHBIN pecypc| : yueb. mocobue ais
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILIeKcoB, crnenuanbHocTd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHE CpeacTBa) /
IOxnO-Ypansckuit 'AY, UncTutyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensbunck: KOxHo-
VYpansckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 nHas3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyeckre OCHOBBI KIACCUUECKOM MeXaHUM [DIEeKTPOHHBINA pecypc] : yued. mocodue ams
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOM U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 Okcrutyatands TpPaHCIOPTHO-TEXHOJIOTMYECKUX MAIIUH U
KOMILIEeKCoB, crnenuanbHoctd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
IOxnO0-Ypanbckuit 'AY, UnctutyT arpounkenepud ; coct. E. M. bacapeiruna. - Uensounck: KOxHo-
VYpansckuit ['AY, 2019. - 99 c. : wun, tabn. - bubmmorp.: c¢. 99 (5 HasB.). Pexxum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctaruka. IlocTossHHBIH TOK [DNEeKTpOHHBIM pecypc]: ydeO. mocobue s
CaMOCTOSITENIbHOM pabOThl CTYEHTOB OYHOW U 3a04. (opMbl 00yuyeHus / FOxuo-Ypanbckuii 'AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Yensabunck: FOxno-Ypansckuit 'AY, 2018 -
95 ¢. - loctyn u3 nmokansHOM cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DJEeKTpOMarHuTHbIC SIBICHUS W KBaHTOBbIE 3(dexTsl [DneKTpoHHBIA pecypc]: yuel.
nocodue Al CaMOCTOATEIbHOW pabOThl CTYJEHTOB OYHOM M 3a04. Gopmbl oOyueHus / HOxHO-
VYpansckuit ['AY, HWuctutryr arpounxenepuu; coct. E. M. Bbacapeirmna - Yensbunck: FOxHo-
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VYpansckuit Ay, 2018 - 49 C. - Hoctyn u3 JIOKAJIbHOM CeTH:
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

5. DnekrtpudectBo. Mar"etusM. OnThka ¥ KBaHTOBas (u3HMKa [DIEKTPOHHBIA pecypc] :
mabopaTOPHBI TPAKTHKYM JUISi CTYACHTOB OYHOH W 3a0YHOM (OpMBI OOyYCHHs [HampaBICHHUN
35.03.06 Arpounxenepus, 13.03.02 DnexkTposnepretrka W siekTporexHuka, 19.03.02 IIpoaykTel
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUTeKCOB, crnenuanbHocTH 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpenacTsal /
IOxno-Ypansckuit 'AY, Uuctutyt arpounskenepuu ; coct.: E. M. bacapeiruna, 0. A. Hukumus. -
2-¢ w31, ucnp. u jaoi. - Yensounck: KOxno-Ypansckuii 'AY, 2019. - 182 c. : un., Tabin. - bubauorp.:
c. 182 (5 nasB.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MEeXaHUKH. MoJieKysipHast (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc] : mabopaTOpHBIA TPAKTHKYM [UIsl CTYACHTOB OYHOM M 3a04HOW (QOpMBI 0OydeHHUS
[HanpaBnenuii 35.03.06 Arpounkenepus, 13.03.02 DaekTposHepreTuka u 3eKkTporexHuka, 19.03.02
[IpogykTsl mnMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmyaranus TpPaHCIOPTHO-
TEXHOJIOTMYECKUX MAIIMH M KOMIUIEKCOB, crenuanbHoctd 23.05.01 HaszemHble TpaHCcnopTHO-
TexHonoruueckue cpeacra] / FOxuo-Ypansckuii ['AY, MacTUTYT arpomHxkenepuu ; coct.: E. M.
bacapeiruna, 0. A. HukumuH. - 2-e u3f., ucnp. u aon. - Yensounck: FOxHo-Ypansckuii 'AY, 2019.
- 136 c¢. : wn, Tabm. - C mpwr - bubmuorp.: c¢. 133 (5 Hase.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npoue1ypbl OllecHNBAHUS 3HAHUN, YMEHHH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaAKTePU3yIOIMX C()OPMUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM paszmene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLEAYpPbl OLICHUBAHMS
3HaHUH, yMEHHWH, HAaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbIH ATam (OPMHUPOBAHUS KOMIIETECHIIMN I10
mucuuiuinHe «Dusuka», IpUBEIECHBI IPUMEHUTEIBHO K KaXKIOMY U3 UCIIOJIB3YEMBIX BUAOB TEKYILLIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarolUXCsl.

4.1. Ouenounble CPeICTBA 115 POBEAECHUST TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH B Ipolecce
NMPAKTHYECKOI MOAT0TOBKH

4.1.1. Onpoc Ha NIPaKTUYECKOM 3aHITHH

OTBeT Ha NPAKTUYECKOM 3aHATUU UCHOIb3YeTCs JUIsl OLIEHKH KauecTBa OCBOECHUS 00yJaroIuMCs
OCHOBHOI mpodeccroHanbHOH 00pa30BaTEIbHOM NpPOrpaMMbl MO OTAEIBHBIM BOIIPOCAM U TeMam
IMCUUIUIMHBL. TemMbl M IUlaHbl 3aHATHH (cM. MeToapa3paboTku M. 3) 3apaHee cOOOIIAIOTCA
oOyuatoumcsi. OTBET OLICHUBAETCSI OLEHKON «OTIMYHO», «XOPOILIO», «YAOBIETBOPUTEIBHO» WU
«HEYOBJIETBOPUTEIILHOY.

Ne OLEHOUHbIE CPEJICTBA Koz ¥ HauMeHOBaHUe
THIIOBBlE KOHTPONBHEIE 33aJaHMS W (WIM) WMHBIE MaTepHabl, MHINKaTopa
HeOOXOUMBIE ISl OLEHKH 3HAHUM, YMEHHH, HABBIKOB U (MJIM) OTbITA KOMITETEHIIUH
NEATETBHOCTH, XapaKTePU3YIOIIHX c(OpPMHPOBAHHOCTH
KOMHeTeHHI/Iﬁ B IpOoHeCCC OCBOCHUA NUCIHUITIIMHBI

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

paanyca OucCkKa. OHpeI[eHI/ITL IJIk MOMCHTA BPpECMCHU 4,0 C 3HAQUYCHUC OCHOBHBIC 3aKOHBI
yriia MEXAY BCKTOpaMu IIOJIHOI'O W HOPMAJIBHOT'O yCKOpeHHfI, a | CCTCCTBCHHOHAYYHBIX

TaKXe YHUCI0 000POTOB, CAETAHHBIX TUCKOM K JAHHOMY MOMEHTY OT JUCLUIIINH IS
Havaja BpameHus. M300pa3uTh BEKTOpHI BCEX KHUHEMAaTHYECKUX penieHus
BEJIMYUH B YKA3aHHBI MOMEHT BPEMEHHU CTaHJAPTHBIX 33Ja4 B
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COOTBETCTBHUHU C
HAINpaBJICHHOCTHIO
npohecCuOHATBLHOM
JeSATEIbHOCTH

Kpurepun onenku orBera (Tabi.) ITOBOAATCS J0O CBEASHUS OOYYAIOIIMXCS B Hadalle 3aHSATHH.
OneHka 00OBSBISETCS 00YJIAOIIEMYCsl HETIOCPEICTBEHHO MOCIIE OTBETA.

Ixana

Kpurtepuu oneHnBanus

Ornenka 5
(oTIMYHO)

- o0yuaromuiics IOJIHO YCBOWJ yueOHBIN MaTepuat;

- IPOSBIISICT HABBIKM aHAIM3a, 0000IEHHSI, KPUTHUYECKOIO OCMBICIIEHUS
Y BOCTIPUATHS MH(OpMAIMY, HABBIKM OMHCAHUS OCHOBHBIX (PH3HUECKUX
3aKOHOB, SIBJICHUH U IIPOLIECCOB;

- Marepuan M3J0KEH TIPAaMOTHO, B OIPEACIICHHONW JIOTUYECKOMN
IIOCJIEI0BATENBHOCTH, TOYHO UCIIOJIB3YETCS TEPMUHOJIOTHS;

- T0Ka3aHO YMEHHE WIUIIOCTPUPOBATh TEOPETUYECKUE IOJIOKEHUS
KOHKPETHBIMH IIPUMEPAMH, IPUMEHATH UX B HOBOM CUTYalluU;

- IPOJEMOHCTPUPOBAHO YMEHHUE PElIaTh 3a/1a4u;

- MOryT OBITh JONYLIEHbl OAHA—]BE HETOYHOCTU IPU OCBELIECHUU
BTOPOCTENIEHHBIX BOIIPOCOB.

Ouenka 4
(xoporio)

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

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

- B pCHICHUHU 3a4a4 JOIMMYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTHU.

Orenka 3
(YIOBIETBOPUTENHHO)

- HCIIOJIHO HJIM HEIIOCJICAOBATCIILHO PACKPBITO COACPIKAHUC MaTcpuala,
HO IIOKa3aHO 06mee IIOHMUMAHHUC BOIIPOCa U IPOACMOHCTPHUPOBAHBI
YMCHHA, JOCTATOYHBIC OJIA JTaabHEHUIIETo YCBOCHUA Marcpuaia,

- HUMCIUCH 3aTpyAHCHUA HIIM HOOIYIICHBI OIIMOKH B OIIpCACIICHUN
HOHﬂTHﬁ, HCIIOJIb30BAHMH TCPMUHOJIOTHHU, OIMCAHUN (1)I/I3I/I‘-IGCKI/IX
3aKOHOB, SIBIICHUH U IIponecCcoB, pCICHNUU 3a1a4, UCITPABJIICHHBIC ITOCJIC
HCCKOJIBKUX HABOAAIIHX BOIIPOCOB;

- HCIOJHOC 3HAaHHUC TCOPCTHYCCKOIO Marcpualia; O6y‘l&f0]l[HfICH HC
MOXCT IMPUMCHUTH TCOPHIO B HOBOH CHUTyalluu.

Onenka 2
(Hey10BJIETBOPHUTEIBHHO)

- HE PAcKpPBITO OCHOBHOE COZIEpKaHKME Y4eOHOTO Marepuana;

- 0OHApY)KEHO HE3HAHWE WJIM HEMOHMMaHWe OoJblled WiIu Hambosee
BaXHOW YacTH yueOHOTO Marepuana;

- JOIMYUICHBI OIIMOKHU B OMpCaACIICHUU HOHS[TI/Ifl, IIpru HCIOJIb30BAHUHA
TEPMUHOJIOTUH, B ONHCAHUM (UBUYECKUX 3aKOHOB, SIBICHHH U
MPOIECCOB, pEUICHWH 3a/ad, KOTOpble He WCIPaBIEHBl IOCIe
HECKOJIbKHX HABOSIINUX BOIIPOCOB.

4.1.2. OnenuBanue ot4era mo 1adboparopHoit pabore

Otuer o mabopaTopHO paboTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUSI 00ydatomuMcs
OCHOBHOM TIpO(PeCCHOHATILHON 00pa3oBaTEIHbHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM THCIUILIAHEIL.
Copepxanne u ¢opMa oT4eTa 10 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopupiM pabotam (. 3 ®POC). CopepkaHue oTdeTa W KPUTEPHH OICHKH oTyeTa (Tald.)
JIOBOJISITCS JIO CBEJICHUsI 00yJaOIIMXCs B HAYAJIe 3aHSITHH.

Ne O1LieHOYHBIE CPEJICTBA Kox u nammenosanue
TumoBble KOHTpPONbHBIC 3afaHuWsl W (WJIH) WHBIE MaTepuabl, WHJUKaTOpa
HeoOXOJIMMBbIE JUIsl OLEHKHM 3HAHWW, yYMEHUH, HaBBIKOB U (WJIN) KOMIIETEHIIUH
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OMBITa JIEATEIBHOCTH, XapaKTEepPU3yIIIUX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIHBI
1 1. Yro Ha3bIBaETCSA CHIION TXKECTH? NI-1 onk-1.

2. Yto nogHuUMaeTcs Mo CUI0N BCEMUPHOTO TATOTEHUS? Hcnons3yet

3. 3amumute GopmMyTy VIS ONPEISIICHUS YCKOPEHUS CHITBI TSDKECTH. OCHOBHBIE 3aKOHBI

4. Kak omnpezensercst yCKOpEeHHEe CBOOOTHOTO MaJICHUS C TTOMOIIBIO €CTECTBEHHOHAYYHBIX

MaTeMaTUYEeCKOro MasTHUKA? JHUCLMIUIMH IS

5. Urto Ha3pIBaeTCI MATEMATUYECKUM MaSTHUKOM? penieHus

6. Kakx onpenenuts mnepuoJ KoJIeOAHMM MaTeMaTHYECKOrO | CTaHIAPTHBIX 33724 B

MasiTHUKA? COOTBETCTBHHU C
HaIPaBJIECHHOCTHIO
npodecCuoHaTbHON

JIeSITeIIbHOCTHU

Otuer oOlEHUBAETCS IO YCMOTPEHUIO MPENOAaBaTessi OLEHKON «OTIMYHO», «XOPOIIO»,
«YJOBJICTBOPUTEIBHO», «HEYIOBIECTBOPUTEIHHO» WM OIICHKON «3auTeHO», «HE 3auTeHo». OIeHKa
«3aUTEHO» CTaBUTCS oOOydarommmcs, ypoBeHb 3YH KOTOpPBIX COOTBETCTBYET KPHUTEPUSM,
YCTAaHOBJICHHBIM JUISI TIOJIOKUTEIBHBIX OILICHOK («OTJIMYHO», «XOPOIIO», «YIOBJICTBOPUTEIHHON).
Onenka oOBSABISETCS 00YUarOIIEeMYyCsl HETIOCPEICTBEHHO MOCIIE CAauu OTYeTa.

Ikana Kpurepun oneHuBanusi

- U3JI0KEHHE MaTepHrasia JJOTHYHO, TPaMOTHO;
- CBOOOIHOE BJIaJICHUEC TEPMHUHOJIOTHEH;

- YMCHHUC BBLICKA3bIBATh U 000CHOBATH CBOU CYXKACHUA IpPU OTBCTC Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIIUCBIBATb (1)I/I3I/I‘-ICCKI/IG 3aKOHBI, ABJICHUA U IPOUCCCHI;

- yMEHHE TPOBOIUTH U OIICHUBATh PE3yJbTAThl H3MEPEHHUIA,

- CITOCOOHOCTH PeIaTh 3aJa4u.

Onenka 5
(oTIIMYHO)

- U3JIOKEHHE MaTepHralia JIOTHYHO, TPAMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;

Orenka 4 - OCO3HAHHOE TMPUMEHEHHE TEOPETUYECKUX 3HAHUU [JJIs OMUCAHUS
(xopor1o) (bU3UYECKUX 3aKOHOB, SIBIIGHMM W TIPOIECCOB, PEIICHHS KOHKPETHBIX
3aa4, TPOBEACHHUS U OICHUBAHHS pPE3yIbTaTOB HM3MEPEHHH, HO
coJiep>kanue ¥ popmMa OTBETa HMEIOT OT/ICITbHBIC HETOYHOCTH.

- N3JI0’KEHHE MaTepHalia HEeMOJIHO, HEMTOCIIe10BaTebHO,
- HCTOYHOCTH B OHNPCACICHUN HOH?ITI/Ifl, B NPHUMCHCHHUUA 3HAaHUH JIIA
onucaHuss (U3NYECKUX 3aKOHOB, SBIEHUH U MPOLECCOB, pEIIEHUS
KOHKPCTHBIX 3a/a4, IPOBCACHUSA U OLICHUBAHUA PE3YyJIbTATOB HSMCpCHHﬁ,

- 3aTpyAHEHUs] B 000CHOBAaHUM CBOMX CYXKJICHHIA;

- OoOHapyXuBaeTCs HEJOCTaTOYHO TJIyOOKOE€ IOHMMAHUE H3YUYEHHOTO
MaTepuaa.

Ouenka 3
(YIOBIETBOPUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TEOPETHUECKUX 3HAHHIA, JOMYIICHBI OIIHOKH

B OIpEJCICHUH MOHATUN U ONUCAHUM (PU3NYECKHX 3aKOHOB, SIBICHUH U
Onenka 2 MPOLIECCOB, MCKAXEH WX CMBICI, HE pELIeHbl 3aJayd, HE MpPaBUIbHO

(HeyIOBIIETBOPHUTEIBHO) | OLEHUBAIOTCS PE3YJIbTaThl U3MEPEHHIA;

- HEe3HaHHE OCHOBHOTO Marepuaia y4eOHOH HpOrpaMMbl, JOMYCKAIOTCS

rpyOble OITMOKH B U3JI0KEHUU.

IIkaua Kpurepun ouennBanus
- U3JIOKEHHE MaTepuasa JOTUIHO, TPAMOTHO;
O11eHKa «3a4TEHO» - cBOOOHOE BIIaJIEHUE TEPMUHOJIOTHEN;
- YMEHHE BBICKAa3bIBaTh M 00OOCHOBATH CBOM CYXJCHHS TpU OTBETE Ha
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KOHTPOJIbHBIE BOTIPOCHI;

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

- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThl U3MEPEHUN;

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

OLEeHKa «HE 3aYTEHO)

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

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

4.1.3. TectupoBanue

TCCTI/IPOBaHI/Ie HCIIOJIB3YCTCA JJI1 OLCHKH Kad€CTBa OCBOCHHA O6yanOHlHMCﬂ OCHOBHOM

npodeCCHOHATBbHONH  00pa30BaTeIbHOM MPOrpaMMBbl IO

OTACJIIBHBIM TCMaM WM  pasjaciiaM

IUCUUIUIMHBL. TecT mpencTaBiseT co0OW KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJJaHUN, MO3BOJISIOILUI
VIIPOCTUTH TPOIENypy H3MEpeHHs] 3HaHUH W yMeHui oOydarommxcs. OOydarommMmcsi BBIAAIOTCS
TECTOBBIE 3a/1aHUs ¢ (POPMYJINPOBKON BOIPOCOB U MPEAJIOKEHUEM BBIOpATh OJIUH MPABUIIbHBIN OTBET

M3 HCCKOJIbKHUX BAPUAHTOB OTBCTOB.

Ne OneHoYHbIE CPEJICTBA Kon u HanmeHoBaHue
TunoBele KOHTpOJIbHBIE 3aJaHusi U (WIM) HHBIE MaTepuasbl, MHAMKATOpa
HEOOXOJMMBIC ISl OLEHKH 3HAHWW, YMEHHUH, HAaBBIKOB W (WJIH) KOMIIETEHIIUH
OIbITa JEATENbHOCTH, XapaKTePU3YIOLIMX Cc(HOPMUPOBAHHOCTD
KOMIIETEHIIUH B NPOLIECCe OCBOEHUS TUCHUIIIINHBI

1 1. Ecnu uMmynbsC CHUCTEMBI MaTEPUAIBHBIX TOYEK B OTCYTCTBUH N-1 onk-1.
BHEUIHUX CHJI OCTAe€TCs MOCTOSIHHBIM, TO LIEHTP MacC 3TOM CUCTEMBbI Ucnonp3yer
MOJKET ABUTaThCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO M NPSIMOJIMHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOPEHUEM JUCLIUIUINAH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

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

CTAaHAApPTHBIX 3a/1a4 B
COOTBETCTBHH C

OTHOCUTENILHO  OCH, TMpOXOAAIIeH depe3 IeHTp oOpyya | HampaBICHHOCTHIO
MEePIEHIUKYISIPHO TIJIOCKOCTH, B KOTOPOM JIEKUT OOpydY, paBeH | MNpodecCHOHATbHON
I=mR?. Ecnu och BpalieHHs MEpeHeCTH MapalieNbHO B TOUKY Ha JeATETbHOCTH

o0pyde, To MOMEHT MHEPLIUHU 00pyya

- YMEHBIINTCA B 2 pa3a

- yBenmuurcs B 1,5 paza

- HE UBMEHUTCS

- ymeHbured B 1,5 paza

- YBeJIMYHUTCH B 2 pa3a

3. OTHOCUTENBHON BETUYUHOM SBIISIETCS ...
- CKOpPOCTb CBETa B BaKyyMe

- OapUOHHBIN 3aps

- JJIMTEJbHOCTH COOBITHSA

- DJIEKTPUYECKUN 3apsi

4. CpenHsisi KUHETUYECKasi SHEPTUSI MOJIEKYJIbl HEabHOTO Ta3a Mpu

temmepatype T paBHa e=iKT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Ny, Nep, Nk—
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YHCJIO CTENeHeld CBOOOABI MOCTYMATENLHOTO, BPAIATEILHOTO H
KOJIC0ATeIbHOTO JIBUKCHUH MOJIEKYINBL. [Ipu yCIIOBUH, 4TO UMEIOT
MECTO TOJIBKO IOCTYINATEIIbHOE W BpalaTeIbHOE IBUKCHHE, IS
Bojgopoa (Hz) umcio i paBHO

5. B mporecce M30TEPMHUECKOTO COOOIIEHUS TeIia IMOCTOSHHON
Macce UAeanbHOro raza ero SHTPOMNuU ...

- HE MEHSEeTCs

- YMEHBUIAETCS

- YBeJIMYNBaeTcs

6. V3MeHeHne BHYTpPEHHEH 3HEpPruy ra3za MPOU30LLIO TOJBKO 3a
cyeT paboThI CHKATUSA ra3a B ...

- H30TEPMHUYECKOM ITpolecce

- 1300apHOM TIpolLecce

- H30XOPHOM IIpo1iecce

- ainadaTH4ecKoOM npouecce

7. ToueuHslii 3apsn +q HaXOAUTCI B LEHTpe chepuueckont
noBepxHOCTU. Ecny 3apsg cMecTuTh M3 IeHTpa cdepsl, OCTaBiss
€ro BHYTPU Hee, TO IIOTOK BEKTOpa  HaNpPsXKEHHOCTU
AJIEKTPOCTATUYECKOTO TOJIS Yepe3 TOBEPXHOCTh CHepHl. ..

- YMEHBUIUTCS;

- He UI3MEHUTCH,

- YBEJIMYUTCS

8. Ecnm yBenmuuuTh B JBa pa3a HAMPSHKEHHOCTh AJIEKTPHUYECKOTO
10JIs1 B IPOBOJIHUKE, TO YZAEJIbHAs TEIUIOBasi MOIIHOCTh TOKA ...

- YMEHBIINUTCSA B J[Ba pa3a;

- HE UBMEHUTCH;

- yMeHbIINTCA B 4 pa3a

- YBeJIM4NTCH B 4 pasa;

- YBEJIMUUTCS B JIBa pas3a;

9. Ilpu mnoMelmeHun [OUINEKTPUKA B IJIEKTPUYECKOE IIOJIE
HalpsDKEHHOCTh  DJIEKTPUYECKOI0 MOJsl BHYTpU OECKOHEYHOIO
OJTHOPOJHOTIO H30TPOIHOTO [JUAIEKTPUKA C AUDIEKTPUYECKON
MIPOHUIIAEMOCTBIO € ...

- OCTAaeTCs HEU3MEHHOI;

- OCTAETCs PAaBHOW HYJIIO;

- YBEJIMUUBAETCS B € pas;

- YMeHblIaeTcs B € pa3

10. YMeHbIIeHUE aMIUIUTY bl KOJI€OaHUH B CHCTEME C 3aTyXaHUEM
XapaKTepu3yercs BpeMeHeM penakcanuu. Eciu mpu Hen3MEeHHOM
OMUYECKOM COIPOTHBIIEHUH B KOJIEOATEIbHOM KOHTYpE YBEIUYHUTH
B 2 pa3za UHAYKTUBHOCTh KaTYyIIKU, TO BPEMS peaKCalyu. ..

- YMEHBUINTCS B 2 paza;

- YBeJIMUMTCH B 2 pa3a;

- YBEJTMYHUTCS B 4 pasa;

- yMeHbIINTCA B 4 pa3a
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[lo pe3ynpraTam TecTa O0OyYarolIeMyCsi BBICTABISIETCS OLICHKA «OTIUYHO», «XOPOIIOY,
«YJOBJIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIHLHO.

Kputepun ouenuBanus otBera (Tali.) AOBOAATCA A0 CBEACHHUS OOydYaIOIIMXCS 10 Hadyasa
TeCcTUpoBaHUs. Pe3ynpTar TecTupoBaHusi OOBSBISETCS 00ydarOIIeMycsl HEMOCPEACTBEHHO IOCIE €To

cllaym.

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

TecroBbic 3amaHus, WCHOJB3YIONIMECS IS OIEHKH KAa4ecTBa JUCHUIUIMHBI C TOMOIIBIO
nHpopManMoOHHBIX TexHojoruk, mnpuBeacHsl B PIIJ[: «10. HHpopManuoOHHBIE TEXHOJOTHH,
UCIOJIb3YEMbIE TIPU OCYIIECTBJIEHUU O00pa30BaTEIbHOIO IIpolecca MO JUCUUIUIMHE, BKIIOYas
MepeveHb MPOrPaMMHOT0 o0ecriedeHUsI U HH(OOPMAIIMOHHBIX CITPaBOYHBIX cuctem» - My TestX10.2.

4.1.4. KontponbsHas pabora

KonTponbHas paborta mpegycMoTpeHa Juis 3a04HOM (opmbl oOyuenus. KoHrtponbHas pabota
(KP) sBnsercst NpoayKTOM, IIOJIyYya€MbIM B pE€3yJlbTaT€ CaMOCTOSTENIBHOIO IUIAHUPOBAHUA U
BBINOJIHEHUS y4eOHbIX 3a1a4. KoHTposibHas paboTa MO3BOJISIET OLICHUTh 3HAHUSI M YMEHHUS CTYICHTOB,
a TaKKe YpOBEHb C(POPMHUPOBAHHOCTH HABBIKOB IpU paboOTe C yuyeOHOW JIMTEepaTypod U APYrUMU
MCTOYHUKAaMU. THUIIOBBIE 3aJjauu 110 BCEM TeMaM, a TaKkKe MUQPbI U 3aaHUs AJIS CaMOCTOSITEIbHOTO

PEIICHUS COJIePIKATCS B y4eOHO-METOUIECKHX pa3padorkax kademnpsl (. 3 POC).

Ne OneHoYHbIE CPEJICTBA Kon n HanmeHoBaHMe
TumnoBele KOHTPOJIBHBIE 3afaHusd U (WIKM) MHBIE MaTepHalbl, WHJIAKaTopa
HE0OXO0IUMBIE JUIsl OLIEHKH 3HAHUW, YMEHU, HAaBBIKOB U (MJIN) OTbITa KOMIIETEHLINU
JEATENbHOCTH, XapaKTEepU3YIOLINUX c(OPMHPOBAHHOCTh
KOMITETEHIIMM B IIPOLECCE OCBOCHMS TUCIIUIUIMHBI

1 | Isuxenue maTepuanbHOil TOUKHM 3a7aHO ypaBHeHHeM X = Bt + Ct?, NI-1 onk-1.
rae X - mpsAMoJuHEHHas KoopauHata, t - Bpems, B = 3m/c; C= - Hcnomne3yer
0,25m/c?. [Toctpouts rpaduku  3aBUCHUMOCTH OT  BpPEMEHHU OCHOBHBIC 3aKOHBI
KOOPJMHATHI, IPONJAEHHOTO ITyTH, CKOPOCTH M YCKOPEHHS 3a nepBple | CCTCCTBCHHOHAYYHBIX
10 cekyHn OBMXKEHMS, a TaKKe HAUTH 3HAYEHHE CPEJHEH MyTeBOU AUCTHUTUIAH 1A
CKOPOCTH 3a TOT K€ UHTEPBAJI BPEMEHHU. pemeHusA

CTaHJAapTHBIX 3a/1a4 B
COOTBETCTBUHU C
HaIIPaBJIICHHOCTHIO
npodecCuoHaATBHOM
JEeATEeIIbHOCTH

OneHka 0OBABIISIETCS CTYIEHTY HENOCPEACTBEHHO NOCIE MPOBEPKH KOHTPOJIBHON PaOOTHI.

IlIkana Kpurepun onenuBanus

Orenka 5 Conepxxanne KP momnocTtero coorsercTByer 3amanuro. KP comepxur
JIOTMYHOE, IIOCJIEI0BATENILHOE H3JI0KEHUE MaTepHuana C IPaBUIbHBIM

(0TIIMYHO)
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pELICHUEM 3a/1au.

Onenka 4 Conepxxanne KP momHocThro cooTBeTcTBYeT 3amanuto. KP comepxut
JOTMYHOE, IOCIIEA0BAaTEIbHOE HU3JI0XKEHHE Marepuanga ¢ IpPaBUIbHBIM
pemieHreM 3amad. MMerorcs oOfHA-IBE HECYIIECTBEHHbIC OIIMOKU B
HCIIOJIb30BAHUU CAWHUL] UBMCHCHHS, B IIOCTPOCHHBIX rpa(blzncax, cxemax
U T.J

(xopor10)

Ouenka 3 Conmepxxanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.
IIpocmarpuBaeTcss  HENOCIENOBATEIBHOCTh  M3JI0KEHHMS  MaTepuala,
IIPEACTABIICHbI HEJIOCTaTOYHO 000CHOBaHHBIE TEOPETUYECKUE
HOJI0>KEHHS], UCIIOIb30BaHHbIE IIPU PELICHNH 3a1ad. MIMeroTcs ommoku B
HCIIOJIb30BAHHUU CAWMHUL] HW3MCHCHUA, B IIOJNYYCHHBIX pPE3yJibTaTax, B
HOCTPOEHHBIX IpaduKax, cCXeMax U T.1

(YIOBIIETBOPUTEIIHLHO)

Ouenka 2 Conmepxxane  KP  uyacTMYHO  HE  COOTBETCTBYET  3aJaHMIO.
IIpocmarpuBaeTcss  HEMOCIENOBATEIBHOCTh  M3JI0KEHHMA  MaTepuala,
IIPEACTABIICHbI HEJIOCTaTOYHO 000CHOBaHHBIE TEOPETUYECKUE
MIOJIOKEHMs, HCIOJb30BaHHBIE IIPH  pelleHuM 3azad. Fmerorcs
CYIICCTBCHHBIC OIIMOKH B HCIIOJIb30BaHUU ¢AnHul, H3MCHCHHUS, B
HOJIYYEHHBIX pe3yabTaTaX, B HOCTPOECHHbIX Ipadukax, cCXemax u T.1

(HEYTOBJICTBOPUTEIIHHO)

4.2. Ilpoueaypsl M OLICHOYHbIE CPEACTBA /s IPOBEIEHUS IPOMEKYTOYHOM aTTeCTANU

4.2.1. 3auer

3ager sBnsercs (QOpPMON  OLEHKM KadecTBa OCBOCHHSI OOYYalONIMMCS  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHOW MPOrpaMMbI MO pazfenaM AUCHUILTUHBL [lo pesynapTatam
3ayeTa 0Oy4YaroIIEMYyCsl BBICTABJISIETCSI OLIEHKA «3aUTEHO» WJIM «HE 3a4TEHO»; OLIEHKA «OTIMYHOY,
«XOpOIIO», «YIOBIETBOPUTEIHHO», «HEYIOBJIECTBOPUTEIHHO» B ciy4dae AudQepeHInpoBaHHOTO
3ayera.

3aueT MPOBOAUTCA MO OKOHYAHMM YTEHHMsS] JIEKUMHA U BBINOJIHEHHUS JaOOPaTOPHBIX
(IpakTUYEeCKUX) 3aHATHH. 3a4eT MPUHUMAETCA MPENOJaBaTEISIMU, MPOBOAMBIIMMH JabOpaTOPHbIE
(mpakTUYEeCKUE) 3aHATUS, WM YUTAIOUIMMH JIEKIMHM M0 JAaHHOW MUCHUIUIMHE. B ciydae oTcyTcTBUS
BEIYyLIEro IMpernojaBaTess 3adeT MNPUHUMAETCs MpernojaBaTesieM, Ha3HAYeHHBIM paclopsDKEeHHEM
3aBefytouiero kadenpoil. C pasperieHus 3aBenyromero kagenpoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npenojaBaTesb Kadeapsl, NPUBICYEHHBIHN /171 TOMOILU B IPUEME 3a4eTa.

[TpucyrcTBHMe Ha 3adere mpenojaBaTeneil ¢ Jpyrux kKadeap ©0€3 COOTBETCTBYIOLIETO
pacrnopspKeHUs peKTopa, IPOpeKTopa Mo yueOHOW U BOCIUTATENbHOM paboTe, 3aMECTUTENS AUPEKTOPa
MHCTUTYTA 10 y4eOHOU paboTe He JOMYyCKaeTCsl.

®opma(pl) TNpOBEACHUS 3aueTa (VCmHubll Onpoc No Oulemam, HNUCbMeHHAs paboma,
mecmupoganue u 0p.) ONpenensoTcs Kadeapoil U JOBOAATCSA 10 CBeAEHUs oOyyarolluXcs B Hayale
ceMecTpa.

Jna mpoBeneHMs 3adeTa BENyIIUM IIPENOJABaTENIb HAKaHyHE IIOJy4aeT B CEKpeTapuare
JUPEKTOpaTa 3a4yeTHO-7K3aMEHALIMOHHYI0 BEJIOMOCTh, KOTOpas BO3BPAILLAETCS B CEKpeTapHar Ioclie
OKOHYAHUS MEPONPHUATHUS B JCHb IIPOBEICHNUS 3aUETA WU YTPOM CIIEIYIOIIErO JHS.

Bo Bpems 3adera oOyyvaromiyiecss MOI'yT IOJIb30BaThCS C pa3pelIeHHs] BEAYIIEro MPenoaBaTes
CIPaBOYHON M HOPMATHBHOM TUTEPATypOil, APYTUMH MOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMH.

Bpems moaroTroBku oTBeTa B yCTHOM opMme Mpu clade 3aueTra JI0JDKHO COCTABIATH HE MEHeEe
20 MUHYT (110 XKeJTaHUI0 00ydJaroLIerocs OTBET MOXKET OBbITh 1O0CPOUHBIM). Bpemst oTBerta - He Gomnee 10
MUHYT.

[IpenoaBaTemnto MpenoCTaBiIsieTCsl MPaBo 3a/1aBaTh 00YUYaAOIIUMCS JJOMOJHUTEIbHBIE BOIPOCHI
B paMKax MpOorpaMMbl JUCLUUTIIINHBIL.

KauecTBeHHast OLIEHKAa <«3auyTEHO», BHECEHHAs B 3au€THO-9K3aMEHALIMOHHYIO BEIOMOCTb,
SBJIIETCS PE3YIBTATOM YCIIEHITHOTO YCBOCHUS yueOHOr0o MaTepuara.
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Pe3ynpraT 3auera BHICTABISIETCS B 3a4E€THO-3K3aMEHAIIMOHHYIO BEIOMOCTD B JICHb ITPOBEICHHS
3ayera B INPHUCYTCTBUM camoro oOydatomierocs. IlpemonmaBaTenu HeCyT MEpPCOHAIBHYIO
OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh ¥ TOYHOCTh BHECEHHS 3aIMCEH O pe3yabTaTax MPOMEKyTOYHOM
aTTeCTAlllU B 3a4E€THO-IK3aMEHALIMOHHYIO BEIOMOCTb.

Ecnu oOydarommiicst sBUIICS Ha 3a4eT M OTKA3aJICS OT MPOXOXKJICHMS aTTECTallud B CBS3HM C
HETMOATrOTOBJIEHHOCTBIO, TO B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISICTCS OL[CHKA «HE
3a4TEHO».

HesiBka Ha 3aueT oTMeyaeTcsi B 3a4€THO-3K3aMEHAIIMOHHON BEJOMOCTH CIIOBAMU «HE SIBUJICS».

Hapymienne AMCHMIUIMHBI, CIHMCBIBAaHHME, HCIOJIB30BaHHE OOYYarOUIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele()hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB M JPYIMX BHOB JINYHOW KOMMYHHKAIIMOHHOW M KOMITBIOTEPHON TEXHUKH
BO BpeMs 3adera 3ampelieHo. B ciaydae HapymieHHs 3TOro TpeOOBaHHUS IpernojaBaresb 00s3aH
yIQIUTh 00y4arouIerocs U3 ayJUTOPHH U IPOCTABUTH €MY B BEZIOMOCTH OLICHKY «HE 3a4TEHO».

OOyuarouMcs, He CIABIIMM 3a4€T B YCTAaHOBJICHHBIE CPOKH IO YBaKUTEIBHOW NPHUYMHE,
VHIUBHIyaJIbHBIC CPOKH TPOBEICHHS 3aU€Ta ONPEIEIISIOTCS 3aMECTUTENIEM TUPEKTOPa MHCTUTYTa TI0
yuebHoii pabore.

OOyuaromyiecs, WMEIOUIME aKaJAEMHUYECKYI0 3aJO0JDKCHHOCTb, CHAIOT 3a4eT B  CPOKH,
ormpenenseMble  YHHUBEepcHTEeTOM. MH(opMamus o JIMKBHIAIMK 33J0JDKEHHOCTH OTMEYAeTCsl B
9K3aMEHAIIHOHHOM JIHCTE.

JlomyckaeTcsi ¢ paspelieHus 3aMECTUTENsl IUPEeKTOpa HHCTUTYTa 10 y4eOHOW pabore
JIOCPOYHAsl Cllaua 3a4eTa C 3alUChi0 PEe3yJIbTaTOB B 9K3aMEHAIIMOHHBIH JIHCT.

WMHBamuapl ¥ JIMIAa C OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 3JI0POBBSI MOTYT CIaBaTh 3a4€Thl B
CPOKH, yCTaHOBJICHHbIC WHAWBUAYaIbHBIM y4eOHBIM IUIAaHOM. MIHBaNWABI M JHUIA C OrPaHMYCHHBIMH
BO3MOYKHOCTSIMH 3/I0POBbBSI, UMEIOIINE HAPYIICHUS OIOPHO-IBUTATEIBHOTO ammapara, AOMyCKaloTCs
Ha aTTECTALMOHHBIC UCTIBITAHNS B COMPOBOXKICHUU aCCHCTEHTOB-COIIPOBOK/IAIOIIUX.

[Iporienypa mpoBeACHUsT MPOMEXKYTOYHON AaTTECTallMd JUIsi OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHNH O TEKYyIEeM KOHTpPOJIE YCIIEBAEMOCTH U NMPOMEKYTOYHOM aTTECTAIlMA OOYYArOIIUXCS T10
OIIOII 6akanaBpuara, cnequanurera u Maructpatyps» ®I'bOY BO IOxHo-Ypansckuii [AY.

Ounas ¢popma 00yueHusn

Ne O1neHOYHBIE CpesICTBA Konx n HanmeHoBaHue
TumnoBele KOHTPOJBbHBbIE 3aJaHUS M (WIM) MHBIE MaTepUalbl, UHJUKATOpa
HEO0OXOIUMBIE JJIsl OLIEHKH 3HAaHUN, YMEHUI, HaBbIKOB U (WJIM) OIBITA KOMIIETCHIINH

ACATCIIBHOCTH, XapaKTCPU3YIOIIUX Cq)OpMI/IpOBaHHOCTL KOMIIETEHIIUN
B IIPOLECCEC OCBOCHHUA NUCIUITIIMHBI

1. 1. DIIEeKTPUIECKHUI 3apsi. B3anmoneiicteue 3apsa0B. NI-1 onk-1.
Onekrpocratudyeckoe moje. Bekrop Hampspbk€HHocTH.  Pacuér Hcnonwsyer
AEKTPOCTATUYECKUX ITOJIEH. OCHOBHBIE 3aKOHBI
2. IloTeHuuan anIeKTpocTaTudeckoro nossd. Pabora mo nepeMemieHno | eCTeCTBEHHOHAYYHBIX
3apsIoB B AJIEKTPOCTaTHYECKOM moje. IloTteHnman w  rpajaueHt JUCLUTIIINH JJIs
NOTEHLMaNa. DKBUIIOTEHINAIbHBIE TIOBEPXHOCTH. pelieHus
3. BemectBo B anexkTtpuueckoMm mnoje. [lonsipHble M HEMOJSpHbIE | CTAHJAPTHBIX 3a]1a4 B
Moutekybl. [lonspusanus nudnekTpukoB. Bekrop cMmelneHus. COOTBETCTBUU C
4. IIpoBOAHMKM B 3JEKTPOCTATHUYECKOM II0JIe. OJIEKTPOEMKOCTH | HAlpaBICHHOCTHIO
IIPOBOJTHUKOB. KOHAEHCATOPBI. npodeccroHanbHOI
5. IlocTostHHBIN 37IEKTpUYECKUM TOK. 3akoH Oma. DIeKTpoABHKYLIas JeATEIbHOCTH

cuna. [IpaBuia Kupxroda u pacd€rsl 231EeKTpUIECKUX TIETEH.

6. Kiaccuueckas Teopust 31€KTpOIpoBOAHOCTH. BriBox 3akoHa Oma.
IIpupoaa cBepXIpOBOIUMOCTH.

7. Hocurenu Toka B Pa3IMYHBIX NPOBOJHUKAX. DJIEMEHTBHl TEOPUU
anektponpoBoaHocTH.  [lomympoBognuku.  IloaympoBOgHUKOBBIE
npubopsl.  DneMeHThl  (pu3nuecKod ANeKTpoHUKH. KoHTakTHbIE
SBJICHUSI B METAJUIaX U MOJIYINPOBOJHHUKAX.
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8. MarnutHoe moJse. B3aumopeicTBuE ANEKTPUYECKUX TOKOB.
Pacuérsl MmarauTHBIX noJiel. 3akoH bruo-Casapa-Jlammnaca.

9. MaruutHble cBoOiicTBa BemecTBa. Jua-, mapa- U GpeppoMarHeTHKH.
JlomeHsl. Deppurtsl. DIIEeKTpOMarHuTHbIE cenaparopsl B
arpoOMHXXEHEPHUH.

10. JleficTBME MarHUTHOrO TIOJA HA JJICKTPUYECKUUA TOK U
JBUKYLIUECS 3apsykeHHble yacTulbl. Cuna Amiepa u cuna Jlopenna.
DddexT Xomna. DIEKTPOIBUTATEH.

11. DnexTpomaruutHas uHIyKIUs. 3akoH Papanes u npasuiio Jlenua.
Mexanu3m Bo3HukHOBeHUs1 DJ]C MHAYKIIIH.

12. Teneparopsl rapmonmueckoir DJIC u  TpaHcHOpMATOPHI.
NHIyKTUBHOCTH MPOBOJAHUKOB. DHEPIHsl MATHUTHOTO MOJISI.

13. IlepeMeHHBIN 5JeKTpuyYecKUd TOK. llenmu mnepeMeHHOro ToKa.
3akoH Oma g neneil nepeMeHHoro toka. IlomHoe compoTuBieHHE
nepeMeHHOMYy TOKy. Bekropnas nuarpamma. Pe3onanc B wemsx
IIEPEMEHHOT0 TOKA.

14. DnexrpomarautHoe moje. OO6obOmenne 3akoHa Papaznes. 3akoH
MOJIHOTO TOKa. TOK cMemieHus. DJIEeKTPOMArHUTHBIE  BOJIHBI.
VYpaBuenus MakcBemna. Cucrema ypaBHeHMM MakcBemna B
muddepeHaIbHOl UM MHTErpanbHOM  Qopmax. Bekxtop Ymona-
[lovinTuHra. JlaBnenue ceera.

15. Tapmonudeckuit ocumwsiTop. CBOOOJHBIE 3JIEKTPOMArHUTHBIC
KosiebaHusl. 3aTyxarolie U BEIHYKICHHbIE Konebanus. Pesonanc.

16. T'enepauus, mnepegaya UM MHOPUEM BIEKTPOMArHUTHBIX BOJIH.

OTKpBITHII Kosie0aTeNbHbIN KOHTYD. [Tpunnmn paboThI
paauoneperaTInKa u paauonpuéMHUKA. Monynauus U
JETEKTUPOBAHUE  O3JEKTPOMArHUTHBIX BOJH. Paauonoxkauusa
TEJIEBUJICHUE.

17. IlIkana 31€KTPOMAarHUTHBIX BOJH. Pa3nuuHble quana3oHbl 4acToOT
AJIEKTPOMAarHUTHBIX  BOJIH, HUX XapakTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPEJICTBA UX MOJIYYEHUS.

18. MHcnonb3oBaHHWE BHAWMBIX, YIbTPAaQUOJETOBBIX U JIPYIHX
W3JIy4EHUI B pACTEHUEBOJCTBE M JKUBOTHOBOJCTBE.

Ixama u KpUTCpUH OICHUBAHUA OTBCTA 06yqa}omeroc;1 MMpEACTABJICHLI B Ta6J'II/II_Ie.

IIxkana Kpurepuu oueHnBanus

OnenHka «3auTeHo» 3HAHWE  IPOrPaMMHOrO0  MaTepuana, yCBOEHHE  OCHOBHOM H
JOTIOJIHUTEIIbHOM ~ JIMTEpaTypbl,  PEKOMEHJOBAHHOM  IPOrpamMMoi
JUCLUIUIMHBL, TPAaBUIIBHOE PELICHHEe MHXEHEPHOHM 3a/lauM (JIoImycKaeTcs
HaJIMYue MaJO3HAUUTENbHBIX OIIMOOK WM HEAOCTAaTOYHO IOJHOE
PacKpBITHE COJEPKaHUE BOIIPOCA UIIU MTOTPELUIHOCTh HENPUHIUIIUAIBHOTO
XapakTepa B OTBETE Ha BOIMPOCHI).

OneHka «He 3a4T€HO» | MpOOensl B 3HAHWSIX ~ OCHOBHOTO — INPOTPAMMHOTO  MaTepHana,
MPUHIMITAATIbHBIE OIIMOKYU MPU OTBETE HA BOMPOCHI.

4.2.2. Ok3aMeH
Dk3aMeH sBiseTcs (QOpMOM OLEHKM KadecTBa OCBOEHHUS OOYYaroIIMMCS OCHOBHOM
npodeCCHOHAIBHOW 00pa30BaTEIbHOM MPOTpaMMbl IO pasfenam AuciuiuimHbl. [lo pesympTaTam
9K3aMeHa 00YYaroIIEeMyCsl BBICTABIISETCS OIEHKA «OTIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHLHOY HIIN
«HEYJOBJIETBOPUTEIHLHO.

36




OK3aMeH N0 IUCLHMILIMHE IMPOBOJUTCS B COOTBETCTBHHM C PACIHUCAHUEM IPOMEKYTOYHOU
aTTeCTaluy, B KOTOPOM YKa3bIBae€TCs BPEMsl €0 IIPOBEICHHUs, HOMEP ayJUTOPUU, MECTO IPOBEICHUS
KOHCYJIbTAllMH. Y TBEPKAECHHOE paclucaHue pa3MellaeTcs Ha UHQOPMAIIMOHHBIX CTEHAX, a TaKXKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VYpoBeHb TpeOOBaHMH I MPOMEKYTOUYHOM aTTecTaluy OO0YyYaroluXcs YyCTaHaBIMBAETCS
paboueii mporpaMMoil TUCIUILTUHBI ¥ IOBOJUTCS IO CBEJCHUS 00YUYaIOUINXCsl B HaUaJIe CeMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, Jektopamu. C pasperieHus 3aBenyrouero kadeapoi
Ha 9K3aMEHE MOXKET MPHUCYTCTBOBATh IIperojaBaTeNb Kadenpsl, MPHUBICYEHHBIA IJs MOMOIIUA B
mpueMe 5HK3aMeHa. B ciydae OTCyTCTBHA BeyHIErO IPENOJaBaTeNss HK3aMEH NPUHUMAETCS
IpernojaaBaTeeM, Ha3HaU€HHBIM PACIOPSKEHUEM 3aBEAYIOLIEro Kadenapoil.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenel ¢ aApyrux kageap 0e3 COOTBETCTBYIOLIETO
pacropspDKeHHsT PeKTopa, MPOPEeKTOpa MO Y4eOHOW M BOCIUTATEIbHOH paboTe WM 3aMECTUTENs
aupekTopa MHcTuTyTa 1o yueOHoi paboTeHe 1omycKaeTcs.

1 mpoBeneHns 5K3aMEHa BENYIUMM NpernojaBaTellb HAaKaHyHE II0JydaeT B CEKpeTapuare
JUPEKTOpaTa 3a4€THO-3K3aMEHALMOHHYI0 BEIOMOCTb, KOTOpas BO3BPAILlAE€TCsi B CEKPETAapUATIIOCIIE
OKOHYAHMS MEPOIIPUATHUS B IEHb [TPOBEACHUS IK3aMEHA WIHA YTPOM CIIEAYIOIIErO JTHS.

OK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WM IHUCBMEHHOM BHJE, JUOO B BHJE
TECTHPOBAHMA. JDK3aMEHALIMOHHBIE OMIIETHI COCTABIISIOTCS 110 YCTAaHOBIEHHON (hOpME B COOTBETCTBUHU
C YTBEpKJIEHHBIMH Kadeapoll H5K3aMEHAIMOHHBIMU BOIIPOCAMHM U YTBEPXKJIAIOTCS 3aBENYHOIIUM
Kagenpoi exeronHo. B Omiiere cogepkutces 2 TEOPETUUECKUX BOIIPOCa U 3ajada.

DK3aMeHaTOpy HNPEeAOCTaBIIAETCS MPaBO 337aBaTh BONPOCHI CBEpX OWieTa, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB J1aBaTh Ul PELICHMs 3a4a4d W IIPUMEPBI, HE BBIXOIALIME 32 PAMKHU
IIPOMJEHHOI0 MaTepuaa 1o U3y4aeMou JUCLUILINHE.

3HaHUs, YMEHHSI ¥ HABBIKA OOYYAIOIIMXCS OMPEIEINSIOTCS OICHKAMU «OTIMYHO», «XOPOIIOY,
«yZIOBJIETBOPUTEIILHO», «HEYIOBJIETBOPUTEIBHO» M BBICTABIAIOTCA B 3a4€THO-3K3aMEHALMOHHYIO
BEJOMOCTh 00y4aroUerocs B A€Hb IK3aMEHA.

[Ipy npoBeneHMM YCTHOIO 3K3aME€Ha B ayJUTOPHUM HE JOJDKHO HaxXxoIuThbcs Oonee 6
o0ydaromuxcs Ha OJHOTO IIPEroJaBaTes.

[Ipy mpoBeneHMM YCTHOIO 3K3aMeHa OOydarolMHCs BBIOMpACT 3K3aMEHALMOHHBIM OuieT B
CIly4aifHOM TOpSJIKE, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTYECTBO U HOMEP SK3aMEHAIMOHHOTO OMIIeTa.

Bo Bpems »5sk3ameHa oOyuaromuecs MOTYT TOJb30BAaThCA C pa3pelieHHs SK3aMeHaTopa
MPOrpaMMOil JHMCUMIUIMHBI, CHPAaBOYHOM M HOPMATHUBHOM JIUTEPAaTypoM, IPYIrMMM IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpemsi moaroToBku oTBeTa MpH cAaue dK3aMeHa B YCTHOM (hopMe JOIKHO COCTaBISTH HE
MeHee 40 MUHYT (110 JKeJIaHUI0 00YYaroLIerocst OTBET MOXKET ObITh JOCPOYHbIM). Bpemsi oTBeTa — He
6ozee 15 MUHYT.

OOyuaromiuiics, HCIBITHIBAIOLINM 3aTPyIHEHHS MPU MOJTOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OouseTy, UMeeT IpaBO Ha BHIOOP BTOPOro OuieTa ¢ COOTBETCTBYIOUIMM IPOJIEHMEM BPEMEHM Ha
noaroToBky. [Ipy OoxkoHYaTeIbHOM OIICHMBAHUM OTBETA OLIEHKAa CHMJKAeTcsl Ha OAuH Oayul. Beimaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnun oOyuarommiicss sIBUJICS Ha 5K3aMEH, M, B3SB OWJIET, OTKa3ajicsi OT MPOXOXKICHHS
aTTeCTalMd B CBS3UM C HENOATOTOBICEHHOCTBIO, TO B  BEIOMOCTH €MY BBICTaBISETCS OLICHKA
«HEYIOBJIETBOPUTEIILHO.

Hapymienne AMCUMIUIMHBL, CHHCBHIBAaHWE, MCIIOJIb30BaHHE OOYYaIOIIMMUCS Hepa3pelIeHHbIX
MEYaTHBIX M PYKOIHUCHBIX MaTepHajoB, MOOWJIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JPYTUX BUIOB JUYHON KOMMYHUKAIIMOHHON M KOMIBIOTEPHON TEXHUKU
BO BpeMs aTTECTAllMOHHBIX MCIBITAaHUM 3ampenieHo. B cimyuyae HapymieHHst 3TOro TpeOGOBaHUS
npenojaBaTesb 00s3aH yJaIUTh 00ydYarollerocs W3 ayJuTOPUU U IPOCTaBUTh €MY B BEIOMOCTHU
OLICHKY «HEYOBJIETBOPUTEIILHON.

BeIcTaBiieHHEe OLEHOK, ITOJIYYEHHBIX IpU MOJABEACHUM PE3YJIbTAaTOB IMPOMEXKYTOUYHOU
aTTecTalMy, B 3a4CTHO-DK3aMEHALMOHHYI0 BEJOMOCTb IIPOBOJUTCS B IPUCYTCTBUH CAMOIO
obyuaromerocs. IlpernonaBaTenu HeCyT NEPCOHANBbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M
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TOYHOCTh BHECEHHUs 3alucedl o
AK3aMEHALIMOHHYIO BEJIOMOCTb.

HesiBka Ha »K3aMeH OTMEYaeTcs B 3aU€THO-7K3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICS).

Jns oOydaromuxcsi, KOTOpble HE CMOTJM CcJaTh 5K3aMEH B YCTaHOBJICHHBIE CPOKH,
VYHUBEPCUTET YCTAaHABIMBAET MEPUOJ JIMKBUJALUU 3aJ0KEHHOCTH. B 3TOT mepuoj mpernojaBaren,
MPUHUMABILIKME 3K3aMEH, JTOJDKHBl YCTAaHOBUTh HE MeHee 2-X JHEW, Korga OHM OyayT IpUHUMATH
3aI0JDKEHHOCTH. MHpOopManusi o JIMKBUAANUU 33J0JHDKCHHOCTH OTMEYAeTCs B IK3aMEHAIMOHHOM
JIUCTE.

OOyuarmumcsi, MOKa3aBIIMM OTJIWYHBIE U XOPOIIME 3HAHUS B TEUCHHE CEMECTpa B XOJIe
MOCTOSIHHOTO TEKYILEro KOHTPOJS YCHEBAEMOCTH, MOXKET OBbITh MPOCTAaBJICHAa 3K3aMEHAI[MOHHAs
OILICHKAa JOCPOYHO, T.€. 0e3 caaun sk3aMeHa. OleHKa BBICTABIISCTCS B K3aMEHAIIMOHHBINA JIUCT WK B
3a4€THO-IK3aMEHALIMOHHYIO BEJOMOCTb.

WNHBanupl ¥ JMila ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI MOT'YT CJaBaTh SK3aMEHbI B
MEKCECCUOHHBIN MEePHO/] B CPOKHU, YCTAHOBIIEHHBIE HHIUBUIYATbHBIM yU4€OHBIM ITaHOM. MHBanus1 1
JUIAa C OTPAaHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBBSI, UMEIOIME HAPYIICHUS OMOPHO-IBUTATEIHHOTO
amnmaparta, [JOMYCKalOTCS Ha AaTTeCTAlMOHHBIE WCIBITAHUS B COMPOBOXKICHUH AaCCHUCTEHTOB-
COTPOBOXKTAIOIIHX.

[Ipouenypa mpoBeneHUs MPOMEKYTOUHOM aTTeCTallM JUIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TonmoxkeHn O TEKyIIeM KOHTPOJE YCIEBAEMOCTH U MPOMEKYTOYHOM aTTeCTallui 00Yy4arolmuXcs 1o
OIIOII 6akanaBpuara, cermanurera u Maructpatyps» ®I'bOY BO HOxHo-Ypansckuit [AY.

pe3ynbTaTax IPOMEXKYTOYHON aTTecTalMd B  3a4€THO-

Ounas ¢popma 00yueHusn

Ne OueHouHBIE CpeCTBA Kon n HanmeHoBanue
1 TunoBble KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTepUAJIbI, WHJUKATOpa
HE00XOAMMBIE 1JI51 OLICHKHU 3HAHUHM, YMEHUH, HABBIKOB U (UJIH) OIIbITA KOMIIETCHIINH
JeSITENIbBHOCTH, XapaKTEPU3YIOIINUX CPOPMUPOBAHHOCTD
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS TUCHUIIIIMHBI

1 2 cemecTp NI-1 onk-1.
1. Ponp Qusuku B pa3BUTUM TEXHUKU U arpoNpOMBIIUIEHHOTO Hcnonssyer
IIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunemartnka MarepuaabHOW TOukH. KOOpAMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
onMcaHus JBWXKeHUH. KuHemarnueckoe ypaBHEHWE [BWKEHUS H JUCLIUIUINAH JJIs
onpeensieMble 10 HEMY KUHEMaTU4YECKUE XAPAKTEPUCTHKHU. pelieHus

3. BekrtopHblii  crmoco® — onucaHus ~— JBWKEHHH.  BekTopbl
IIEpEMELICHUS, CKOPOCTH, YCKOPEHHUsS. YTIJIOBBIE XapaKTEPUCTUKH

CTAaHAApTHBIX 3a/1a4 B
COOTBETCTBHH C

JBUKEHMUSI 110 OKPY’KHOCTH. HaIPaBJIEHHOCTHIO
4. DneMeHThl peNATUBUCTCKON MexaHMKH. [locTynaTsl cnenuanbHoil | npodeccroHalbHON
TeOpuH OTHOcHUTeNnbHOCTU. [IpeoOpazoBanust Jlopenua. CroxxeHue JEATEIIBHOCTH

ckopocteil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB W JJIUTEIHHOCTU
BPEMEHHBIX UHTEPBAJIOB.

5. JIuHaMHKa MaTepuaIbHOW TOYKH W TMOCTYIATEIBHOTO JBHKEHUS
TBEpAOro Tena. I[IpuHIMI OTHOCUTENBHOCTH. 3akoHbl HpIOTOHA.
Bunr! cui.

6. /lnHamuka BpalIaTebHOTO ABWKEHUSA. MOMEHT cuibl. MOMEHT
HMHEpUUHU. 3aKOHBI COXPAaHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. VHepuuanbHble M HEWHEpPUUAIbHBIE CUCTEMBI OTCU€Ta. CHIIbI
MHEPLMH IIPU PA3JIUYHBIX BUIAX JIBUKEHHUS.

8. Pabora, MomHOCTh ¥ 3Heprusa. Mexanndeckas paboTa U MOLUTHOCTh
MpU MOCTYNATENIbHOM W BpallaTelIbHOM ABMXKEHUAX. KuHeTtnueckas
SHEPrus U TEOPEMa O KHHETUYECKON YHEPIUH.
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9. KoHcepBaTtuBHbIE cHIbl U NOTEHIMalbHas 3Heprus. IIpumepsl
MNOTEHINATIbHBIX MOJIEH. 3aKOH COXPaHEHUS SHEPTUH B MEXaHUKE.
10. Mexannveckue Konebanusi. KuHemaTMka TrapMOHMYECKHX
koJjiebanuii. CinoxkeHune KojieObaHui. AKYCTHYECKHAE PE30HATOPHI.
11. Jmramuka rapMoHHuYeckux KoyieOanwii. [luddepenumansaoe
ypaBHeHHE KojeOaHWM. 3aTyXxarouiye M BBIHYXIEHHbIE KOJeOaHMS.
Mexanndeckuil pe3oHanc. MasiTHUKHU.
12. Mexanuueckue BOJIHBL. BoyiHOBoe ypaBHeHHe. Buibl BOJIH.
Wntepdepennus, audpakmuss u aucnepcuss BoiH. Bonabl
uHpOpMaIHs.
13. OcHOBHbBIEC TOJIOKEHUS MOJIEKYISIPHO-KMHETUYECKON TEOpHH.
Wneanphbiii raz. OcHoBHoe ypaBHeHne MKT u ypaBHeHue cocTosIHUS
U7eaIbHOIO ras3a.
14. ArperatHble cocTosiHUS U (a30BbIe Nepexoabl. PeanbHble rasbl.
Cxwxenne razoB. OcoOEHHOCTH >KHUAKOro coctosHuss. CTpoeHue
KpUCTaIOB. JleQeKTsl KpHcTanieckoro crpoeHus. [Ipoynocts u
IUTACTUYHOCTb.
15. SBnenms mnepenoca. Juddy3us, TEIONPOBOTHOCTH U
BHYTpEeHHee TpeHHue. MoJeKyIsipHO-KMHETHYECKass TeopUs SBICHUN
IepeHoca.
16. OcCHOBBI TEpMOJMHAMUKHU. BHYTpeHHSS SHepruss u IepBoe
Hayajio TepMoauWHAMHKH. Pabora u Tero€éMKocTh rasa mpu
pa3IMYHbIX [Ipoleccax.
17. Btopoil 3akoH TepMOAMHAMUKH. TeEmJIOBbIE [ABUTATEId U
xonoaunbHble  MamuHbl.  KITJ[  TemnoBbIX — aBurartenel  u
CTaTUCTUYECKUN CMBICI BTOPOro 3akoHa TepMmoauHamuku. [lonstue
SHTPOIIUH. Tpetnii  3aKkOH  TEPMOJMHAMUKHU. OeMeHThI
OMODHEPTeTHKH.

4 cemecTp
18. DnemeHThl reomeTpuyeckoil onTUKU. OCHOBBI T'€OMETPUUYECKOM
ontuku. Popmynsl Ppenens. [IpuHIMI 0OPaTUMOCTH CBETOBBIX
nmydeid. [Ipubopbl reoMeTpruvecKoi ONTHUKH.
19.®@oromerpus.
20. DnemenTsl BotHOBOM onTuku. [Ipunnun [tolirenca.
21. Wurepdepenuus csera. KorepeHTHOCTb M ONTHYECKUH XOJ
aydyed. YcnoBus MakcMMymMa M MHUHMMYyMa. MHTepdepomeTpsl.
DneMeHTHI Tosiorpaduu.
22. Hudpaxus CBETA. [TpuHDHN ['tolirenca-@penens.
JudpakimonHas pemeérka. Crniextporpadus. Hudpakius
PEHTI€HOBCKHX JIy4eH.
23. B3aumopeiicTBue m3inydeHus ¢ BemecTBoM. [lomsipusanus csera
IIPU OTPAKEHUU U MTPEIIOMIICHUU.
24. ]JIBoiiHOe mnydenpenomieHue. ONTHYECKH AaKTHBHBIE BEILECTBA.
Caxapumerpsl. MckycCTBEHHass aHU30TPOINHS U €€ HCIIOIb30BAHME.
HopMmanbHas 1 aHomMallbHasE JUCTIEPCUSL.
25. TemnnoBoe wusnydeHue. AOCOMIOTHO UYEPHOE Teso. 3aKOHBI
Kupxroga, Credana-borbumana un Buna. ®opmyna I[lnanka.
OnTrueckas MUpOMETPHSL.
26. ®oroaddexr. BuemHuit, BHYTpeHHMH ¥  BEHTWJIbHBIN
dhoTodrddexr. VYpaBueHue DWHIITEHHA. [Ipumenenue
¢dorosnementoB. Dpdexr Komnrona. JlroMHMHECHIEHTHOE HU3ITydYEHHUE.
BbuomoMmunecnennus.
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27. ®dotobuonornyeckue npoueccel. @otocunTes. TepmoauHamMuka u
MexaHu3M ¢oTocuHTe3a. bruosHepreTuka.

28. DOneMeHTbl KBAaHTOBOM MeXaHUKH. KopiycKylssipHO-BOIHOBOM
yalli3M. Hudpaxus AJIIEKTPOHOB. CooTHouleHus
HeonpenenéHnocreil. Ypasuenue penunrepa.

29. Atom Bomopona. DHepreTudeckue ypoBHM aroma. IloreHiman
Bo30OyxkaeHuss U uoHuzauuu. lloctynatel bopa. W3nyduenue wu
MOTJIOLIEHUE SHEPruu. Bo1opoaono100HbIE HOHBIL.

30. CrpykTypa CIOXHBIX aTOMOB. OHEPre€THMYECKHE YPOBHU B
cinoxHblX atoMax. Ilpunnun Ilaynun. Onruyeckue CcHeKTpsl U
CHEKTpPbl PEHTIe€HOBCKOro wu3nydeHusd. llepuonmueckas cucrema
anemeHToB JI.M.Meneneena.

31. ®uszuka MoJIeKyJl. DHEPreTUYeCKre ypoBHH MoJieKys. OOMEHHOe
B3auMoJieiicTBre. MolekysipHble CHEeKTphl. [lpuHImMNI paboThI
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
32. Tlomumepbl u KuUAKHE KpUCTALIbl. (OCHOBHBIE  BUJIBI
KOJUIEKTUBH3AIMHN MoJieKysl. CTpoeHHe MOIUMEPOB U UX (PU3NYECKUE
cBorcTBa. Tumbl KUIOKUX KpUCTaLoB. Jlucruiem Ha KUIKHX
KpUcTajiax.

33.5lneHue paguoOaKTUBHOCTU. BuIpl pagMoOaKTHBHOIO pacraja.
3aKkOoH paguoakTHUBHOrO pacnanga. CrtaOuiabHBIE W PaJIUOAKTHUBHBIC
n30Tonbl. COBpEMEHHBIE METOABI PAAMOXUMHUU M PATUOOHOIOTHU.
[TpoGeMbl paAOIKOIOTHH.

34. CoctaB atoMHOTrO0 simpa. M3oTonel. Mexannueckuii 1 MarHUTHBINA
MOMEHTHI fAliep. SlaepHble CUIIBI U SHEPrusl CBs3U siapa. SnepHblid
MarHMTHBIN PE30HAHC U €ro UCIOJIb30BaHUE.

35. Snepuble peakuuu. MexaHusm siepHbIX peakuuil. llenHas
peakuust geneHus saaep. Mcnosb30BaHME  ATOMHOW — DHEPIuM.
[IpoGnema ympapnseMoil TepMosiiepHoii peakuuu. JHeprus ComHIa
1 3BE31. SiepHas SKOJIOrHsL.

36. DnemeHtapHble 4YacTHIbl. Kinaccudukaius 3IeMEHTapHbBIX
yacTull. B3auMmonpeBpaniaeMocTh 3J€MEHTapHbIX YacTUll. MeTomabl
YCKOPEHHUS] 4YacTULl. AHTUYAaCTULIBI M AHTHBENIECTBO. BemiecTtBo B
9KCTPEMAJIBHBIX YCIOBUSIX.

37. CoBpemeHHas ¢u3uMKa W arpouHxeHepus. BemectBo u moe.
OOBEKTHl U MPOLECChl. DBOMIOIMOHHBIE MPOIECCH TPE0OpPa30OBaHUS
Marepuu. BeliecTBeHHbIE, 3HEPreTUYECKUE, SJIEKTPOMAarHUTHBIE U
nH(popMalMoOHHbIE — TpeoOpa3zoBaHusi  OMooOBEKTOB.  Pa3BuTHe
arpo(u3uKH, OMOMEXaHMKH, 6uodpu3uKy, OMOdPHEPreTHKH,
O61onH(pOpMaTUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.

3aounasi popma o0yueHus

Ne OneHoYyHbIE CPEJICTBA Konx n HanmeHOBaHMe

1 TumnoBsle KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTEPUAIbI, WHJMKAaTOpa
HE0OXOUMBIE JJIs OLICHKH 3HAHUM, YMEHH, HAaBBIKOB U (WJIN) OTIbITa KOMIIETECHIIUU
JeSITeIbHOCTH, XapaKTePU3YIOLUINX CPOPMHUPOBAHHOCTh KOMITETEHIIUM

B [IPOIIECCE OCBOEHHUSI TUCIUTIIINHBI
1 1, 2 cemecTp WJI-1 onk-1.

1. Ponp ¢u3ukum B pa3BUTUH TEXHUKH M arponpombliuieHHoro | Mcmnonb3yer oCHOBHBIE
IIPOU3BO/ICTBA. 3aKOHBI
2. Kunemarmka wmarepuanbHONM TOYKM. KoOpaMHAaTHBIE METOJ | €CTECTBEHHOHAYYHBIX
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onucaHusi JBWKeHUU. KuHemaTmyeckoe ypaBHEHUE ABUKEHUSA W
onpenensieMble 0 HeMY KHHEMaTHYECKUE XapaKTEPUCTHUKHU.

3. BekTopHbIii cioco0 onucanus JBMKEeHUI. BekTopbl nepeMernienus,
CKOPOCTH, YCKOpPEHHMs. YTJOBBIE XapaKTEPUCTHUKU JABUKEHUS IIO
OKPYKHOCTH.

4. DneMeHThI peNsITUBUCTCKOW MexaHUkHU. lloctynarsl cnenuanbHOM
TEOpUU OTHOCUTENBHOCTH. IIpeoOpazoBanus Jlopenma. CnoxxeHue
ckopocTteid. OTHOCUTENBHOCTh JJIUHBI OTPE3KOB M JJIUTEIBHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. IlnHamMuKa MaTrepHaJbHOM TOYKM MU ITOCTYNATEIbHOIO JIBUKEHUS
TBEpaoro tena. llpuHumMn oTHOCUTENBbHOCTU. 3akoHbl HpIOTOHA.
Buner cui.

6. /lunamMyka BpallaTeabHOro ABWXKEHUA. MomeHT cuiibl. MOMEHT
WHEpIUU. 3aKOHBI COXPAaHEHUSI UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. VHepuuanpHble M HEWHEpUUAIbHblE cHUCTeMbl OTcuéTa. Cuibl
WHEPIUU MIPHU PA3JIMYHBIX BUIAX JBUKEHUS.

8. PabGota, MomHOCTh ¥ 3Heprusa. Mexanuueckas paboTa ¥ MOLTHOCTh
MIpU TIOCTYIATEIFHOM W BpalaTeIbHOM JBIKeHHsIX. Kunernueckas
SHEPTHUs U TEOpEMA O KHHETUYECKON SHEPTHUH.

9. KoncepBaTuBHbIE CHJIBI M TOTEHIHAbHAs 3Heprus. [Ipumepsr
MOTEHUMATbHBIX MOJIEU. 3aKOH COXPAHEHUsI SHEPTUU B MEXAHUKE.

10. Mexanuueckue kosiebanus. KuHemartnka TrapMOHMYECKHX
kosebOanuit. CinoxeHue kojaebaHud. AKyCTUYECKHE PE30HATOPHI.

11. [wnamuika rapMoHWYecKuX KoneOanuii. JuddepeHnnansHoe
ypaBHeHHE KoyiebaHMil. 3aTyxamoliue U BBIHYKIEHHBbIC KOJeOaHUs.
Mexanunveckuil pe3oHaHc. MasTHUKU.

12. MexaHnnueckue BOJIHBL. BoiiHOBoe ypaBHeHue. Buabsl BOJH.
WNurtepdepentius, audpakmumss W JAUCIEPCHs BOJH. BOJHBI U
nHpopMarus.

13. OcHOBHBIE MOJOXKEHUS MOJIEKYISIPHO-KUHETHUYECKONH TEOPHUH.
Wneanesiii ra3. OcHoBHOe ypaBHeHHMe MKT u ypaBHEHUE COCTOSIHUA
UJealIbHOTO Ta3a.

14. ArperatHbie cocTosiHUSI U (Da3oBble mMepexojbl. PeanbHble ra3bl.
Cxmxenne T1a3oB. OCOOEHHOCTH JKMIKOTO cocTostHUSI. CTpoeHue
kpuctamioB. JlepexTsl KpHucTamummueckoro crpoeHus. [IpouHocts u
MJIACTUYHOCTb.

15. SBnenuss mnepenoca. [uddys3us, TEmIONPOBOAHOCTb U
BHYTpeHHee TpeHue. MoJeKyIsIpHO-KUHETUYECKAsT TEOPHs SIBJICHHUI
IepeHoca.

16. OcHOBBI TepMOAMHAMHUKA. BHYTpEHHsIsSI SDHEPTHUs U MIEPBOE HAYAJIO
TepMoauHaMHUKU. PaboTa ¥ TEmno€MKOCTh ra3za MpU Pa3IUYHBIX
nporeccax.

17. Bropoii 3akOH TepMOAMHAMUKHU. TermioBble [BUrartead H
xonogunabHeie  MammHbL.  KIIJI  TemmoBeIX  agBurareine u
CTATUCTUYECKUN CMBICI BTOPOTO 3aKOoHa TepMoAauHamMuku. [lonsarue

SHTPOMUH. Tperuii 3aKOH TEPMOANHAMUKHU. DIJIEMEHTBI
OMOdPHEPTeTHKH.
18. DJIEKTPUUYECKUI 3apsi. Bzaumoneiicteue 3apsa0B.

OnekTpocratuueckoe 1none. Bekrop Hampspk€HHOCTH.  Pacuér
JNEKTPOCTATUYECKUX NoJIeH. [ToTeHnman 3J1eKTpoCTaTHYECKOro MOJIsl.
Pabota mo mepeMerieHuIo 3aps0oB B AJIEKTPOCTATUYECKOM IIOJIE.
[loTeHnman W TIpaJMeHT MNOTEHNHANa. OJKBHIIOTEHUIHAJIbHBIE

AUCHUIIIINH OJIA
pEIICHHUS CTaHIaPTHBIX
3a1a4 B COOTBETCTBHUU
C HAMPaBJICHHOCTHIO
npohecCuOHATBLHOM
JeSATEIbHOCTH

41




MIOBEPXHOCTH.
19. BemectBo B a3yiekTpuueckom rmose. [lonsipHble U HEmonsipHbIe
Mousiekynbl.  [lomsipusanmst  auanekTpukoB. Bektop  cMenieHwus.
[IpoBOogHMKM B  JJEKTPOCTATHMYECKOM IIOJIE.  DJIEKTPOEMKOCTH
IIPOBOJHUKOB. KOHZEHCATOPBI.

20. [TocTrossHHBIM BIIEKTPUYECKUI TOK. 3aKkoH Owma.
Onexrpoasmwxkymas cuina. IlpaBuna Kupxrodpa wu  pacuérsl
NMEKTPUYECKUX LICTICH.

21. Knaccuueckas Teopust 3J€KTpOIIpoBOAHOCTH. BriBoj 3akoHa OMa.
IIpupona cBepXIIpOBOIAUMOCTH.

22. Hocutenu TOKa B pa3auyHbIX MPOBOJHUKAX. DJIEMEHTHI TEOPHU
anekTponpoBoaHocTH.  IlomynmpoBognuku.  IlonynpoBoIHUKOBBIE
npubopsl.  OneMeHTbl (u3uyeckol IeKTpoHUKU. KoHTakTHBIE
SIBJICHUSI B METaJlJIaX U MOJIYIPOBOJHUKAX.

23. MaruutHoe mnone. B3anMonencTBHE SIIEKTPUYECKUX TOKOB.
Pacuérel maruuthbix nosnei. 3akon buo-Caapa-Jlamnaca.

24. MarautHble CBoWcTBa BelecTBa. J(ua-, mapa- u peppoMarHeTUkH.
JIoMeHBL. DeppuThl. DJEeKTpOMarHuTHbIE  Cemaparopsl B
arpOMHKEHEPHH.

24. JlelicTBU€ MAarHMTHOTO TIOJSl Ha DJEKTPUYECKUH TOK U
INBUOKYLIMECs 3apshkeHHble yacTulbl. Cuita Amnepa u cuiia Jlopenna.
Dddext Xomra. DICKTPOABUTATEIH.

25. OnexkTpomarHuTHas HHAyKUusA. 3akoH Papajges U IIpaBUIIO
Jlenna. Mexanu3m Bo3HukHOBeHUs DJIC nHIyKIUH.

26. T'enepatopst rapmonumyeckoir JIJIC wu Tpanchopmaropsl.
WHayKTUBHOCTH IPOBOJAHUKOB. DHEPIUsS MArHUTHOIO MOJIS.

27. llepeMeHHBIN HieKkTpuueckuid Tok. llemu mepeMeHHOro Toka.
3akon Oma it uenei nepemeHHoro Toka. IlomHoe comportuBiieHue
IIEPEMEHHOMY TOKy. BekropHas nauarpamma. Pe3oHanc B wemsx
IIEPEMEHHOTI'0 TOKA.

28. DnexktpomarautHoe mnone. O6odmenne 3akoHa Papazges. 3akoH
MOJIHOTO ToKa. TOK cMemeHus. OJIEKTPOMArHUTHBIE  BOJIHBI.
VYpaBuenuss MakcBemia. Cucrema ypaBHeHMl MakcBemia B
muddepeHIMaTbHOM W MHTerpajibHOil  Qopmax. Bekrop VYmona-
IToitnTHHra. JlaBnenue ceera.

29. T'apmonunueckuii ocuusuisiTop. CBOOOJHBIE 3JIEKTPOMArHUTHBIC
KosiebaHus. 3aTyXarolue U BEIHYKICHHbIe KoeOaHus. Pe3oHaHc.

16. T'enepamus, nepenaya M NOpUEM BJIEKTPOMArHUTHBIX BOJIH.
OTKpBITHIH KoJIeOaTebHBbIHI KOHTYD. ITpuHIMn paboTHI
paavonepenaTiMka M paJAdONpUEMHHUKA. Monynauuss  u
JNETEKTUPOBAHUE  DJIEKTPOMATHUTHBIX BOJIH. Pajguonokamus u
TEJEeBUICHHUE.

30. IlIxana 351€eKTPOMAarHUTHBIX BOJH. Pa3nuyHble quana3oHbl 4acTOT
ANIEKTPOMArHUTHBIX BOJH, UX XapakTepHble OCOOEHHOCTH U
TEXHUUYECKNE CPEJCTBA UX MOJIyUYEHUSI.

31. Wcnonb3oBaHWe BHJIWUMBIX, YIbTPa(UONETOBBIX U JAPYrUX
U3JIyYEHUN B PACTEHUEBOJACTBE M KUBOTHOBOACTBE.18. DnemMeHTbI
F€OMETPUYECKOM  ONTUKU. (OCHOBBI TI'€OMETPUYECKOW  OITHKH.
@®opmynel  Dpenenst. [lpuHmmn oOpaTUMOCTH CBETOBBIX JIyYeH.
[Ipubops! reoMeTpuyecKoil ONTHKH.

32.doromeTpus.

33. DnemeHTsl BoHOBOM onTuku. [Tpunuun ['toiirenca.
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34. HUurtepdepenmusi cBera. KOrepeHTHOCTh M ONTHYECKUH X0
nydei. YcCloBHS MakCMMymMa W MHHHMYyMa. HHTepdepomeTphl.
DneMeHTsI Tosorpaduu.

35. Judpakaus CBeTA. [Tpuniun ['toiirenca-dpenens.
Hudpakimonnas pemeérka. Crnextporpadusi. Hudpaxius
PEHTI€HOBCKHUX JTy4eil.

36. B3aumoneiictBue usnydeHus c¢ BemecTBoM. Ilonspusanus csera
IIPU OTPAXKEHUU U TIPEITIOMIICHUH.

37. [Boitnoe nydenpesnomieHue. ONTUYECKU AKTUBHBIC BEILIECTBA.
Caxapumerpsl. MckyccTBeHHass aHM30TpOINUsS M €€ MCIOJIb30BaHUE.
HopmasibHas u aHoMalibHAsI TUCTIEPCHUS.

38. TemnoBoe wu3nmydeHue. AOCONMIOTHO 4YEPHOE TeENO. 3aKOHBI
Kupxroda, Credana-bonmprimana wu Buna. ®opmyna I[lnanka.
OnTHueckasi IUPOMETPHUSL.

39. ®@ororddexr. BHemHMi, BHYTpEHHUH W  BEHTUJIHHBINA
dbotorddexr. YpaBHeHHE DWHIITEHHA. [Tpumenenue
dotornementoB. DPdext Komnrona. JIroMHUHECIIEHTHOE U3TyUYCHHE.
buomromunecueHnus.

40. ®otobmonoruueckue nporeccsl. Porocuntes. TepMmoanHaMuka u
MexaHu3M ¢orocuHTe3a. buosHepreTuka.

41. DOnemeHTHI KBaHTOBOM MexaHMKHU. KopIyCKyJIsspHO-BOJIHOBOMI
JyaJIN3M. Hudpaxmus AIEKTPOHOB. CooTHotieHust
Heonpenenéunocreil. Ypasuenue llpeaunrepa.

42. Atom Bonoposaa. DHeprernyeckue ypoBHM aToma. I[loTeHuman
Bo3OykieHuss u wuoHuzanuu. lloctynatel bopa. Wsnyuenue wu
MOTJIOLIEHUE dHEpruu. Bo1oponono100HbIE HOHBIL.

43. CrpykTypa CIOXHBIX aTOMOB. OHEPIeTUYECKUE YPOBHU B
cinoxHblX aromax. [lpunnun Ilaymu. OnTuueckue CHEKTPBI H
CHEKTpbl PEHTTeHOBCKOro wu3nyueHusa. llepuoamyeckas cucrema
anemenToB JI.M.Meneneena.

44. ®u3uka MOJIEKyNl. DHepreTudeckue ypoBHU Mosekyn. OOMeHHoe
B3aumojeiicteue. Monekynspable cnekTpbl. [IpuHIun paboTbl
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
45. Tlomumepsl U kujkue KpucTauibl. OCHOBHBIE — BUABI
KOJIJIEKTUBHM3aMK MoJieKysl. CTpoeHHe NOJIMMEPOB U UX (PU3NUECKUe
cBorcTBa. THIBI KUAKUX KpPUCTALIOB. JlHCruiem Ha KUIKHX
KpUcCTaJIax.

46.51BneHue paauoaKTUBHOCTU. BHIBI pagumoakTUBHOIO pacmaja.
3aKkoH paguoakTUBHOrO pacnajna. CTaOwibHblE W pPagHMOAKTUBHBIE
n3ortonbl. COBpEeMEHHbIE METOJIbl PATUOXUMUU U PaguoOHOJIOTHH.
[Tpobnembl pagir03KOIOTUH.

47. CocraB aroMHOTO siapa. M3oTtonbl. MexaHWYeCKUid 1 MarHUTHBIN
MOMEHTHI siiep. SlAepHble CUIIBI M DHEprus CBA3M Anpa. SnepHbIi
MarHMTHBIN pEe30HAHC U €ro UCIOJIb30BaHUE.

48. Snepubple peakuuu. MexaHusm saepHbIX peakuuil. IlenHas
peakuust neneHus  saep. Mcnosnb3oBaHWE ATOMHOW — SHEPIUM.
[Ipobnema ympasnsiemMoil TepMosiiepHoOi peakiuu. DHeprus CosHna
U 3BE311. SiepHast 5KOJIOTHUs.

49. DOnemeHTtapHble yacTulbl. Kiaccudukanus dSIeMEHTapHBIX
yactull. B3aumomnpeBpaiiaeMocTh 3J€MEHTAPHBIX YacTHll. MeTobl
YCKOpPEHHUS 4acTHll. AHTHYACTUIBl M aHTUBEUIECTBO. BemecTtBo B
9KCTPEMAJIbHBIX YCIOBHSIX.
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50. CoBpemeHHass (Qu3UKa W arpoMHXKeHepHs. BemecTBo u moe.
OOBeKThl M MpoLEecChl. DBOJIIOLMOHHBIE IPOILECCHl IPe0Opa3oBaHUs
MaTepuu. BelecTBEeHHbIE, SHEPreTUUECKHUE, 3JIEKTPOMArHUTHBIE U

WH(POPMAIMOHHBIC
arpopu3uKu, OMOMEXaHUKH, onou3uKwy, OMOPHEPTETHKH,
OMOMH(POPMATUKHU, OMOTEXHOJOTUH U arPOUHIKEHEPHH.

npeoOpa3zoBanuss ~ OMooOBekTOB.  Pa3Butune

[Ikana u KpUTEpUHN OLICHUBAHUS OTBETA 00YYAIOLIETOCs IPECTABICHBI B TAOIHUIIE

IlIkana Kpurepun oueHnBanus
BCECTOPOHHEE, CHCTEMAaTHYeCKoe M IIIyOOKOe 3HaHHWE IPOTrPaMMHOIO
Onenka 5 Marepuana, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIIBHOM JIMTEpPaTypHI,
(oTIIMYHO) PEKOMEHIOBAHHOM ITPOrpaMMOM JUCLUIUIMHBI, IPAaBUIBHOE pEIICHUE
3aJ1a4H.
IIOJIHOE 3HAaHWE MPOrPaMMHOIO MaTepualla, YCBOCHHME OCHOBHOMU
Onenka 4 JUTEPATYPBIL, PEKOMEHI0BaHHOU B Iporpamme, Hajau4yue
(xopo1o) MaQJIO3HAUUTENIBHBIX OIIMOOK B PEILICHUWU 3a/auM, WM HEJOCTaTOYHO
IIOJTHOE PACKPBITHE COJAEPIKAHKUE BOIIPOCaA.
Orenka 3 3HaHUE OCHOBHOI'O MPOIPaMMHOI0 MaTepHuaja B MUHUMAJIbHOM OObeMe,
IIOIPEIIHOCTH HEIIPUHIMIINAIBHOIO XapaKTeEPAa B OTBETE HA 3K3AMEHE U B
(YIOBIETBOPUTEIHHO)
pELICHNN 33aJa4H.
Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOIO  IMPOTPAaMMHOTO  Marepualna,
(Hey1OBJIETBOPUTEIBHO) | MPUHIMIIHAIbHBIE OUIMOKY IIPU OTBETE HA BOIIPOCH! M B PELLICHUH 33Jauu.
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JUCT PETUCTPAIIMUA U3SMEHEHU

Howmepa nucros OcHoBanue a1g
Homep P Pactmmdposka JlaTa BHEceHUs

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHBIX HOBBIX aHHYJIMPOBAaHHBIX U3MCHEHHIA TOATHCH M3MCHCHHA




	doc01252020220419105206
	Готово! Б1.О.10 Физика_ТС АБ

