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

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp no Hanpasienuto noArotoBku 35.03.06 ArpouHkeHepust J0JKEH OBITh MOATOTOBIICH K
pelieHnIo  3a1a4  MpO(EeCCUOHAIBHOW JEATENbHOCTH CIEAYIOIIMX THUIIOB: IPOU3BOJCTBEHHO-
TEXHOJIOTUYECKU I, IPOCKTHBIMN.

Heab aucuumiImHbl — chOpMHUPOBATh y 00yYaroLMXCs cUcTeMy (DyHIAMEHTalIbHBIX 3HAHUM,
HEOOXOAUMBIX ISl MOCIEeNYIONIEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/Jad  CEeJIbCKOXO3AWCTBEHHOTO IPOM3BOACTBA, a TAKXKE CIIOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agauM JUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIC (DU3MYECKHE SBICHHS, OBIAACTh (DYHIAMEHTAIbHBIMH TOHITHUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUYECKOM U COBPEMEHHOM (PU3HKH;

— c(opMHUPOBATH OCHOBBI HAYYHOI'O MUPOBO33PEHUSI U COBPEMEHHOT'O (PU3HUECKOT0 MBILICHHUS;
O3HAKOMUTbBCS C HAY4HOM anmaparypoil 1 MeroaMu (pU3nuecKoro ucciae10BaHus, IPUOOPECTH HABBIKU
MPOBEICHUS (PU3UIECKOTO IKCIIEPUMEHTA;

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

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

1.2. KoMneTeHUY ¥ MHAMKATOPBI UX J0CTHKEHUH
OIIK-1. CnocobeH pemarh THUIIOBBIE 3a/lauyd MPOQPECCHOHAIBHOW JESITEILHOCTH Ha OCHOBE

3HAHWI OCHOBHBIX 3aKOHOB MaTE€MAaTHUYECKUX M €CTCCTBEHHBIX HayK C IPUMCHCHUCM I/IH(bOpMaIII/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI

Konx n HaumeHoBaHue
HHANKATOpa dopmupyemsie 3YH
JOCTUKEHUS
KOMITETEHIIHH
3HAHUA OOyuaronuiics JOJKEH 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX AUCUUIUINH ((PU3UKH) [Tl pelIeHUs
VJT-1 onk-1. CTaHJAPTHBIX 33]]a4 B COOTBETCTBHH C HANIPABIEHHOCTHIO
Ycnonbsyer poeCCHOHATLHOM e TENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl '0_10_3.1)
€CTECTBEHHOHAYYHBIX
JAUCLUIUINH JJIs YMEHHUS OOyyaromuiics JOKEH YMETh: HCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIUH ((HU3NKN) JUIS
CTaHJIapTHBIX 3a/1a4 B pellleHus: CTaHAapPTHBIX 3a/1a4 B COOTBETCTBHHU C
COOTBETCTBHH C HaNpaBJICHHOCTHIO TPOPECCHOHATBHOM 1A TEILHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-V¥.1)
npodecCHOHaNBHOM
JEATENbHOCTH HaBbIkKM | OOydJarOIIHMIICs TOHKEH BJIA/IETh: HABBIKAMHU:
MCII0JIb30BAaHUs 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
CTaHJApTHBIX 33]]a4 B COOTBETCTBHH C HAIIPABIEHHOCTHIO
npo¢eCCUOHAIBHON NEATETHHOCTH -
(b1.0.10-H.1)




OIIK-5. Cmnocoben ydacTBOBaTh
npoeccCHOHABLHON e TEIBHOCTH

B MMPOBEACHHUU  SKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,Z[OBaHI/Iﬁ

Kon n HanmeHoBaHue
HWHJHUKATOpa

®opmupyemslie 3YH
JOCTHKECHUS
KOMITCTCHIIHH
3HAHUS OOyuaronuiicst JOJDKEH 3HATh: OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUINH ((HPU3KKH),
VJT-1 ones. WCTIOJIB3YIONIHECs B OKCTICPUMEHTAIBHBIX HCCICTIOBAHUSX
YuactByer B 3JIEKTPOOOOPYIOBAHUS U CPEACTB aBTOMATU3ALUM
IKCHEPUMEHTAIBHBIX —(51.0.10-3.2)
MCCIICIOBAHMIX
3IIEKTPOOOOPYAOBAHUS U | yMEHHMS OOyuaronuiicst J0OJDKEH YMETh: UCTIOIb30BaTh OCHOBHBIC
CpEeACTB aBTOMAaTH3AINU 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUINH ((PU3NKH) B
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUSIX
3JIEKTPOOOOPYIOBAHUS M CPEICTB AaBTOMATU3AIUH -
(51.0.10-V.2)
HaBblkk | OOyJaromuics J0JKEH BIAJCTh: HABBIKAMH:

UCIMOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX JUCIUIUINH ((HDU3HUKH) B
HKCHEPUMEHTAIbHBIX UCCIIEIOBAHUIX
JIEKTPOOOOPYOBAHUS U CPEACTB aBTOMATU3ALUY -
(51.0.10-H.2)

2. Mecto nucunmimabl B ctpykrype OITIOII

B

Jucuunnmba «®Pu3nka» OTHOCUTCS K 00s3aTe€IbHOM YacTH OCHOBHOW IMpo(ecCHOHATbHOU
o0Opa3oBaTeNnbHOM MporpaMMbl OakaaBpuaTa.

3. O0bémM AUCHMIVINHBI U BUbI y4eOHOH padoThl

O6bem muctumiuHbel coctaBnsieT 9 3auvetHwix enuuun, (3ET), 324 akamemuyeckux wyaca.

Jlucuuniumza u3yqaercs:

- ouHas popma oOydenus B 2, 3, cemecTpax;
- 3a04yHas Gopma oOydeHus B 1, 2, 3 cemecTpax.

3.1. Pacnpenesnenne o0beMa IMCUMILIMHBI IO BUIAM YUeOHOIi paGoThI

Bun yue6HO# paboTh

KomunuectBo yacos

Ounas popma 3aounas popma
o0y4yeHHs o0y4yeHus
KonrakTHasi pabora (Bcero) 162 32

B ToM umucie:




Jlexuu (JI) 58 14
[TpakTuueckue 3ansatus (I13) 60 8

Jlaboparopusie 3ausatus (JI3) 44 10
CamocrosiTesibHas padora ooyuyawmuxcsi (CP) 135 279
KonTpoJb 27 13
Hroro 324 324

3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3jeiaM U TeMam

Ounasn ¢opma o0yueHus

B TOM 4YHCJIC é
No o Bcero KOHTaKTHas paboTa g
TeMBI ANMCHOBAHHUC pas3Jiciia U TCMbIL 4aCOB CP E
1 I3 | 113 S
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJieKyJsipHasi U3UKa M TEPMOTMHAMHKA
1.1. | Bexenue B pusmuky 2 2 - - - X
1.2. | Kunemaruka 20 4 2 4 10 X
1.3. | JIunamuka 22 4 4 4 10 X
2.4. | 3aKOHBI COXpaHEHUS 22 4 2 6 10 X
15, Mexanuueckue KonebaHus 1 22 4 4 4 10 X
BOJIHBI
16. DneMeHTbI MonfxynﬂpHoﬁ u 29 4 4 4 10 X
CTaTUCTHUYECKON (PU3HKHU
1.7. | OcHOBBI TEPMOJUHAMUKHU 20 4 2 4 10 X
Paznen 2. DneKTprUuecTBO M MarHeTU3M
2.1. | DnexTpocTaThka 22 4 2 6 10 X
IlocTostHHBIN TOK,
2.2. | DIIEKTPUYECKHUE LIENH U 22 4 4 4 10 X
MaTepHabl
23 [TocTosiHHOE MarHUTHOE 29 4 4 4 10 <
moJie
24, DNeKTpOMarHuTHbIE 29 4 4 4 10 <
K0J1e0aHus U BOJIHBI
Pasnen 3. Ontuka u atomHas pusmnka
31 I'eomerpuueckas u BOJHOBAs 19 5 4 4 9 .
OITHKA
3.2. | KanroBas ¢usuka 18 4 2 4 8 X
33 ®dusnka aTomMa 1 3JEMEHTHI 20 4 4 4 8 <
(U3KMKHN TBEPOro Tena
3.4. | Snepnas ¢pusuka 18 4 2 4 8 X
3.5. | ®usnyeckas KapTUHA MUpa 4 2 - - 2 X
KonTpomis 27 X X X X 27
OO61mas TpyA0eMKOCTh 324 58 44 60 135 27




3aounas popma o0OyueHust

B TOM YUCJIIC
KOHTaKTHas paboTa
Ne 5
TeMEL HawnmenoBanme pasziena u TeMbl Bcero CP 2.
4acoB JI JI3 113 %
4
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKyJIsIpHas
1 ¢u3nKa 1 TepMOAMHAMHUKA. 109 6 4 4 95 X
' 3JIEMEHTBI CTATUCTUYECKOMN
buzuKu
5 DIEKTPUUYECTBO U
' Maraetu3M. Konebanus n 107 4 4 4 95 X
BOJIHBI
Ontuka. KBanToBas ¢usuka.
®du3uka aToMa. AIEMEHTHI
(bu3MKK TBEPAOTO Tema.
3. SAnepnas pusuka. % 4 2 89 X
Oduznyeckas KapTUHA MUPA.
KoHTposb 13 13
Hroro 324 14 10 8 279 13

4. CTpyKTYpa M coiep:KaHHe JMCHUIIIMHBI, BKJIIOYAK0IIee NPAKTHYECKYIO MIOAT0TOBKY
[TpakTuyeckas MOJArOTOBKAa MpH peanu3alid y4eOHbIX MPEIMETOB, KYPCOB, TUCIMILIMH
(Mopyneil) opraHusyercsl MyTeM HPOBEJACHHS MPAKTUUYECKUX 3aHSATHH, MPaAKTUKYMOB, JJaOOpaTOPHBIX
pabOT W MHBIX aHAJOTMYHBIX BMJOB Y4YEOHOH JEATEIBHOCTH, NPEAyCMAaTPHBAIOIIUX Yy4yacTHe
oOyyaroluxcsi B  BBINOJHEHUM OTAENBHBIX JJIEMEHTOB pPaldOT, CBSI3aHHBIX C Oymyuieit
poeCCHOHATILHOMN 1€ TENbHOCTBIO.
[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B C€0Sl OTJENbHbBIE 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpbIE TpeAyCMaTpHBAIOT Mepenady ydyeOHOM uH(opManuu oOydaromumcs, HeoOXOJUMON A
MOCJIETYIOLIETO BBIIOTHEHUS Pa0OT, CBSA3aHHBIX C Oyaymield NpodecCHOHATBHON AEATEIBHOCTBIO.

4.1 Conepxxanue QM CUUIITHHBI

Paszpen 1. Mexanuka, MosiekyJasipHasi GU3UKa U TEPMOAUHAMMKA

Brenenne

[Ipenmer ¢usuxu. Briaan poccuiickux y4eHbIX B pazButue (Gu3uku. Merona mo3HaHus B (U3MKE.
OkcnepuMeHTHI M Teopuu. Ponb MmaremaTrku. dusnyeckue 3akonsl. [lonsrue ¢akra B puzuke. Moaenu.
[Ipsimble u oOpatHble 3a1au Gu3nku. PazMepHocTH (PU3HUECKUX BEIUYMH.

Kunemarnka

JIBukeHne kak rinaBHas (opma cymectBoBaHus marepuu. IIpoctpanctBo u Bpems. CrocoObl
OIMCAaHMs COCTOSIHUS TeJa U cucTeMbl Tel. CUCTeMbI 0TcueTa U KOOpAuHAT. Posib U MpUHIIMIBI BEIOOpa
cucteM koopauHaT. CreneHu cBOOOABI, MHBAapUAHTHBIE CBOICTBa 4YHCIIa CTENEHEW CBOOOIBI.
TpexmepHOe 1 MHOTOMEpPHOE IPOCTPaHCTBA. MaTepuanpHas TOUKa U paclpoCTPaHEHHUE 3TON MOAEIU
Ha MHOTOMEpHBIN citydail. TpaekTopus 1 MUpoOBasi TUHUS, UX CBoicTBa. CKOPOCTh U YCKOpPEHHE Kak



nponsBoHble. [IocTynarenbHOe U BpalaTenbHOE IBUKEHUSA KaK OCHOBHBIC BUBI IBHYKEHUHN. YTIIOBBIC
CKOPOCTb M YCKOpPEHHE, HOPMaJbHOE€ M TaHIEHIMAIbHOE YycKopeHus. CKOpPOCTh M YCKOpEHHE B
MHOT'OMEPHOM IIpOCTpaHCTBe. MHepuuanbHble CUCTEMBI M PaBHOIIPABHOCTH ITOKOSI U PABHOMEPHOI'O
npsMOJIMHEHHOTO aBMKeHUs. [locTynar o MOCTOSHCTBE CKOPOCTH cBeTa B Bakyyme. IIpeoOpasoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JABM)KEHUH MHEPLUAIbHBIX
cucreM. [IpeoOpazoBanus JlopeHIla W PEIATUBUCTCKOE CIIOKEHHE CKOopocTell. MHTepBan Mexmy
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JInHamuka

Cuna u macca, cynepno3uiusi cui. [lepBbiii 1 BTOpoi 3akoHbl Hbl0TOHA. YpaBHEHUS JBHXKCHUS,
pOJIb HAYAIBHBIX YCIOBUW, NPUHLHMI JAeTepMHUHHU3MA. [IpuMepsl pelieHus ypaBHEHWM IBUKECHUS.
JIBM>KEHHE Tell B IIOJIE CHUJI TATOTCHMs, SBJICHUE HEBECOMOCTH B CIIyTHHMKax. /luHamuka clensiux
cucreM. IMmyibc, 3aKOH COXpaHEHUS UMITYJIbCa U1 MEXaHUYECKOM CUCTEMBI, TPETUH 3aKOH HbroToHA.
B3aumoneiictBue Ten wuepe3 mose. OOmas (GopMyaupoBKa 3aKOHAa COXPAHEHUS HMITYJIbCA.
Kunernueckas sHeprust MaTepHabHON TOUYKH, CBSI3b €€ C KOMIIOHEHTaMH BEKTOopa UMIyibca. Pabora u
NOTEHIMabHas 3Heprus. Pabora mepeMereHus MarepuanbHON TOYKM IO KPUBOJIMHEHMHOMY ITyTH.
[loTeHuumanpHple  CWJIBI, BBEACHUE IIOHATUSA IIOTECHUMANAa I B3aUMOJACHUCTBYIOIIMX  TeIl.
ITorennuaneHast (pyHKIMS, TOTCHIMAIbHAS TOBEPXHOCTh. CBsI3b KOMIIOHEHT CHJIbl M NOTEHIMAIbHON
¢bynkuuu. [loTeHnumaneHas siMa U yCJIOBHE YCTOWYHMBOTO paBHOBecHs. HeBO3MOXKHOCTh paBHOBECHS
CUCTEMBl B3aUMOJACHUCTBYIOIIMX CTAaTUYECKMX TOYEYHBIX JJIEKTPUUECKUX 3apsnoB. IIpuHnumn
TUTOTHEWIIE YIMaKOBKA M OOBSICHEHHE NMPOCTPAHCTBEHHBIX (opM KpucTauioB. KoHdopMarmoHHbIH
aHaJIn3 MOJIeKyJl. MoMeHT cuibl. JlMHaMKKa BpallleHNsl TOYKHU U TeJla BOKPYT IIOCTOSIHHOM OCH, IOHATHE
O MOMEHTE MHEPLUM MATEPUAIBHOW TOYKM M Tea. YPAaBHEHUE JIBHKCHHs BPAILLAIOIIETOCS BOKPYD
HENOJBWKHOM OCH Tejna. MOMEHT HMIIyJIbCa, CBSI3b €r0 KOMIIOHEHT C KHHETHMYECKOM JHepruei
BpauieHus. M3MeHeHne MOMEHTa MHEPLUHU Tela IpU IIEPEHOCE OCH BpalleHus. [J1aBHbIE MOMEHTHI
MHEPLMH U YyCTOMUNUBOCTb BPALCHUS TeJl. 3aKOH COXPAaHEHUSI MOMEHTA UMILYJIbCa Tejla U CUCTEMBI TEIl.
OcoOeHHOCTH KOHCTPYKIIUH BEPTONIETOB. | MpOCKOIBI M X mpuMeHenue. LleHTp macc u ypaBHeHHE €ro
IOBUKEHMs. PasneneHne mocTynarenbHbIX M BpalllaTENIbHBIX [BHKEHMM TBepporo tena. Ilapa cui.
Cucrema ypaBHEHHUN AJis1 IBUKEHUS TBEPAOIO TeJla U €ro KUHETUYECKasi SHEPIUsl. 3aKOH COXpaHEHUs
SHEPIUHU U €70 CB3b C PABHOMEPHOCTBIO TEUEHHS BpEMEHHU. J[BHKEHUE CUCTEM CO MHOTMMHU CTEIICHAMU
cBoOoabl. dynkius Jlarpanxka u ypaBHenus Jlarpanxa. [IpuHumn HauMeHsbI1ero qeiCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTEN

[IpuHuun otHocuTensHOCTU B (u3uke. PenstuBucrckuil umnynsc. IIpeoOpasoBanue 3Hepruu-
uMIrynbca. Macca U ee CBsA3b C DHEpPruen Nnokos. Macca CI0KHOM CHCTEMBI M €€ CBSI3b C DHEPruei
B3auMojieiicTBusl udactei. HeammutuBHOCTh Maccel. Jlepext maccel u 3Hepretuka. Kuneruueckas
JHEPIUs B PEIATUBUCTCKOM MEXaHUKE. Y PaBHEHUE ABUKEHUS MaTEPUAIIbHOW TOUYKHU B PEISATUBUCTCKOMN
MexaHuKe. [[BrkeHrne MaTepualibHOM TOYKHU TOJ IEUCTBHEM MOCTOSHHON CHiibl. CKOPOCTh CBETa Kak
IpeAeiIbHAs CKOPOCThb. YacTULbI C HYJIEBOW Maccoi MOKOs. IIpuHIUII SKBUBAJIEHTHOCTH U TEOPUS
IIPOUCXOXKACHUS CUJI BCEMUPHOTO TATOTEHUS.

Koneb6anus n BOJIHBI

Konebanuss kak 4YacTHbBIM ciydail JBUKEHMs, YCIOBHUS TIOSBICHHUS KojeOaHWU. YpaBHEHUE
JBMOKEHUS MTPY)KMHHOTO MasiTHUKA U €ro perieHue. ['apMoHnueckoe KojiebaHue U ero XapakTepUCTUKH.
VYpaBHeHHe OBUKEHUS (PU3NUECKOrO0 MasiTHUKA U €ro pelieHre, MaTeMaTUYecKuid MasiTHUK. DHEprus
rapMOHUYECKUX KoJjeOaHui. BbIHyXIeHHble KojeOaHUS M sBIIEHHE pe3oHaHca. Pe3oHaHC Kak
nposiieHue  Oudypkanuu.  ABTokoieOanusa.  I[Ipumepbl  mposiBI€HHMS ~ PE30HAHCHBIX U
aBTOKoJIeOATeNbHBIX SBICHUH B KMBBIX OpraHU3Max M TeXHUKe. Pe30HaHCHas mepenaya >HEPrUU B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yNIpyTrUX Cpelax, TMHEHHbIE, TOBEPXHOCTHBIE
U 00bEMHBIE BOJIHBI, TONEPEUYHbIE U MPOAOJIbHbBIE BOJHBI, ()POHT BOJHBI, IIOCKHE U CepuuecKue
BOJIHBI. AHAJIMTAYECKAs 3amuch Oerymiel BojHbI. BomHoBoe ypaBHeHue. [lepeHoc sHeprum Oeryieit
BosiHOW. CrnoxeHue koneGanuil u BoyH. KorepeHTHble MCTOYHMKM BOJIH. MHTepdepeHuus BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. Y CIIOBHS IOSIBIECHUS MAaKCUMyMOB WU MUHUMYMOB. ClOXeHue
KpPYroBbIX M cdepudeckux BoiH. [locTpoenue ¢ponTa BonHbI mo npuHiuny [roiireHca, moBeaeHue
(¢bpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoiH. [Ipuanun depma. BeiBoa
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3aKOHa IPEJIOMJIEHUS BOJIH Ha TPaHUILIE IBYX cpell Ha ocHOBe npuHuuna depma. [Ipunnun depma kax
YaCcTHBIA Cllyyail oO0IIero mpuHIMIIAE MUHMMakca. [losBiIeHne OTpa)XeHHBIX BOJH B HEOJHOPOJHBIX
cpenax, CI0KEeHHE BCTPEUHBIX BOJIH U 00Opa3oBaHME CTOSIYMX BOJH. [lepexoaHoe cocTosiHue U Bpemst
penakcauuy. CBS3b JJIMH CTOSYMX BOJH C pa3MepaMu Cpeibl, AMCKPETHOCTb JJIMH CTOSYUX BOJIH.
KBanToBaHue. YnpaBieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMeHTBI CTATHCTHYECKON U MOJIEKYJISIPHON (pU3MKH

MUKpOCKOIIMYECKHE U MAKPOCKOITMUECKUE SIBICHUS. M 1eanbHblil ra3 Kak CTaTUCTUYECKast CUCTEMA
MHOTHX 4acTull. /laBnenue, o0beM 1 TemmnepaTypa rasza Kak 0000IIeHHbIE XapaKTEPUCTHUKH COCTOSHUS
raza. PaBHOBecHbIE M HEpaBHOBECHBIE COCTOSHUA Taza. OOpaTuUmble U HEOOpAaTUMBIE IMPOLIECCHI.
Jlnarpamma aaBiieHHE-00beM. DKCIIEpUMEHTAIbHBIE Ta30BbIe 3aKOHBI, 0OOOIICHHBIN T'a30BbIi 3aKOH
(YpaBHEHHE COCTOSTHUS MJI€ATbHOIO Ta3a). BeIBOJ ypaBHEHMs COCTOSHUS HI€aTbHOIO T'a3a Ha OCHOBE
KUHETUYECKUX IMpeACTaBIeHUN. DPU3NYECKUI CMBICH NOHATHS TEPMOJAMHAMHUYECKON TEMIIEPATYPHL.
Pacnipenenenne sHepruum mo cremeHsM cBoOoxabl. Pacnpenenenuss MaxkcBemna u  bonbimana,
6apomerpuueckas (opmyna. HepaBHoBecHble mporuecchl. Jduddysus, nuddysus yepes memOpansl,
OCMOC, OCMOTHYECKOE [aBJIEHHE U €ro pojb B KU3HEAEATEIBHOCTH pacTeHuil. Teronepenaya.
Buytpennee  Tpenume.  BrlpaxkeHHe ~— HEpaBHOBECHBIX  MPOIECCOB  4epe3  00O0OIIEeHHBIC
TepMoarHamudeckue cuibl. CooTHomeHue B3auMHocTu OHcarepa. PeanbHbie rassl, ypaBHeHue Ban-
nep-Baanbca, KpuTuyeckas TOYKa, pealbHbIE M30TEPMBl, CHKIKEHUE Ta30B. QDuyKTyauuu u
camoopranu3zaius npu (GpazoBoM Mepexojie ra3-KUIKOCTh. JKUIKOCTH, MOBEPXHOCTHOE HATSIKEHHE B
KHUAKOCTAX, OXJIAXKACHHUE >KUAKOCTU IPU HUCHAPEHUU, TEPMOPETYJSIMS PACTEHUH U KUBOTHBIX.
CmaumBaronye 1 HecMauMBaromue xuakoctu. Kanumnspusie seienus, popmyna Jlannaca.

DJIeMeHTbI TePMOJIMHAMMKH

[TepBoe HauaoO TEPMOAMHAMUKY, U30MPOIIECCHI, a1nadaTHUYECKUii MPOIIeCC, OXJIaKICHUE T'a30B MpU
a711abaTUYECKOM PaCIIMPEHHUH U MOJIyY€HNE HU3KUX TeMIleparyp. YpaBHeHue [lyaccoHa u ero BbIBOI.
Krnaccuueckast Teopust TeII0eMKOCTEH, MPUUUHBI OTKIIOHEHHSI PEaIbHBIX TEIIOEMKOCTEH Kak pyHKIUH
TEMIepaTypbl OT pe3yJIbTaTOB KIIACCHUECKOW Teopun. PaboTa wmmeanbHOro ra3a B Pa3IUYHBIX
npoueccax. ObpaTumbie U HEOOpaTUMBbIe ITUKIBL. TernoBsie MamuHbl U UK KapHo, BTOpoe Haydano
TepMOJUHAMHUKU. KOMIpecCHOHHbIE XOJIOAMJIBHUKA UM TEIUIOBBIE HACOChl. OJHTPONMS  Kak
TepMOJUHAMUYEeCKU mnoreHuuan. dopMyna Ui SHTponuM uaeanpHoro rasa. Teopema KaphHo u
00001IEHNEe TOHATHUSA SHTPOIUU KaK TEePMOAMHAMHYECKOro moTeHnuana. CBsi3b SHTPONUHM C
MHUKPOCOCTOSIHUSIMHM HUEAIBHOTO raza. CTaTUCTUYECKOE TOJKOBAHUE DHTPOIUU. DHTPONMS U CTEIECHb
BbIpoxkieHus cuctembl. Dopmyna bonbimana. DuTponus u uHpopmanus. Bo3pactanue sHTponuu npu
HEOOpaTUMBIX IpOLeccax Ha MpHUMEpe BbIpaBHUBAHMS TEMIIEPATypbl IBYX HaXOASIIMXCS B KOHTAKTE
HarpeThIX TeJ U PU BhIpaBHUBAHUM JaBJICHUI B IByX YacTAX cocyza ¢ razoM. [lepBoe u Bropoe Havaa
TEPMOJIMHAMHKH, U KHUBble opraHu3Msel. IloHsATHE O TepMoaMHaMUKE HEOOPATUMBIX IMPOLIECCOB U
OTKPBITBIX CUCTEM. DHTPOIHS B CUCTEME OpPraHU3M - OKpy»Xatomias cpena. [[pon3BoAcTBO SHTpONUH B
HEPABHOBECHOM cpene u Teopema [Ipuroxuna.

Pazjen 2. DjieKTpU4ecTBO U MArHETU3M

JIEKTPHYeCKHEe 1 MATHUTHBIC SIBJICHHUS

[lonsiTe O mMONSAX, MONS CKAISpHbIE M BEKTOPHbIE. XapaKTEPUCTHUKU BEKTOPHBIX MOJIEH:
HaIpsDKEHHOCTb, ITOTOK, LMPKYJALMS, CHIOBBIE JUHUM BEKTOpHOro noisd. Cyneprnos3unus IONEH,
3apsi/bl, 3aKOH COXPAHEHUs 3aps0B.

B3aumoaencTBue HEMOABMKHBIX M IBUKYIIUXCS 3apsii0B, PU3NYECKUI CMBICIT MATHUTHOTO TIOJISL.
[Tone Toueunoro 3apsina (3akoH Kynona) u cucremsl 3apsiioB. [lone qunons. DnekTpocTaTHUecKoe MmoJie
MOJIEKYJIbl U XUMHUYeckue peakiuu. uTerpansHas ¢opma 3akoHa Kynona, Teopema ["aycca (mepBoe
ypaBHeHne MakcBemna). BwBom dopmyn ais  HaNpsSOKEHHOCTH  AJIEKTPOCTATHYECKHX — TOJICH
3apsDKEHHOr0  MPSIMOTO  MPOBOJAA, IJIOCKOCTH, KOHAeHcaTopa. Pabora mnepememieHus 3apsaa B
ANIEKTPOCTATUYECKOM I10JIE, MOHATHE OoTeHInana. Bropoe ypaBHeHne MakcBesuia Asisi 3JI€eKTPOCTaTUKU
B MHTErpajbHOW (Qopme. DIeKTpuyeckas eMKOCTh OJHOTO NPOBOJHHMKA M JABYX IPOBOJHHKOB,
KOHJIEHCATOPbI, paboTa Mo 3apsAaKe KOHACHCATOPOB. DHEPTHs AIEKTpocTaTudecKkoro nosys. Mi3menenue
HAIPSHDKEHHOCTH 3JIEKTPUUYECKOTO IMOJI MPU BBEACHUU JUAIEKTPUKA, MOJIIPU3YEMOCTh TUAIEKTPUKA,
IUBJIEKTPUYECcKasi MPOHUIIAEMOCTb. M3MeHeHne AM3IeKTpUUecKOol MPOHUIIAEMOCTH IPU XUMUYECKHX
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PEaKIMIX M UCIOJb30BaHUE ITOro 3PdekTa. DIeKTpUIecKoe 1nojie B NpoBogHUKax. [IoHsATHE O TOKE
MIPOBOJIMMOCTH, BEKTOp TOKa M cuia Toka, nuddepennuansuas Gopma 3akona Oma. IlepBoe npasuiio
Kupxrocga. [IpuunHa nosBiaeHus 3JIEKTPUYECKOr0 TOKA B NPOBOJHUKE, (GU3UYECKUN CMBICI HNOHATHS
CTOPOHHHUX D3JIEKTPUYECKHUX CHI. BbiBonm 3akona Oma mns Bced nenu. Bropoe mpasmiio Kupxroda.
MarHnuTHoe mojie HpPSAMOro TOKa, OOBSCHEHHWE €ro IOSIBIEHUS Ha OCHOBAHHUU PEJIATUBUCTCKHUX
npeacrasieHuil. IaTerpanbHble ypaBHeHUs MakcBesuia 1Jis IOCTOSIHHBIX MarHUTHBIX 1Tosel. IIpumepsl
BBIYMCIICHHUS]  HAIPSOKEHHOCTEH  MarHuTocTarthueckux mnojed. 3akoH buo-Casapa-Jlamnaca.
B3aumogeiictBue noneit u 3apsaaoB (ToxoB). ®opmyna Jlopenia amis cuiiel, 1eUCTBYIONIECH Ha 3apsij] CO
CTOPOHBI JJIEKTPUYECKOIO M MAarHUTHOro mnosieu. [IpmHuun nelcTBHs Macc-CIEKTPOMETPOB M MX
IPUMEHEHUS B XUMHU. VHIYKIMOHHBIC SBIICHUS, TPaHCPOPMATOPHI, (PU3HMUECKUE MPHUHIUIBI HUX
nenctBus. OkcrpaTtokd. [lonHas cucremMa MHTErpanbHbIX ypaBHEHUMM MakcBemia. CMBICHT YJI€HOB
CUCTEMBI YpaBHEHUI MakcBeia, ONUCBIBAIOIINX SIBJICHUS, CBSI3aHHBIE C U3MEHEHUSAMH 3JIEKTPUUECKUX
Y MarHUTHBIX BEJIMYMH BO BPEMEHU. B3aMMOCBA3b 3JIEKTPUYECKMX U MAarHUTHBIX NIEPEMEHHBIX ITOJIEH,
AJIEKTPOMAarHuTHOE 1oJie U u3nydeHue. [lons quxymmxces 3apsaoB. M3nydeHue 3;1eKTpOMarHuTHOIO
I10JI1 HEPABHOMEPHO ABMXKYIIMMC 3apsaaoM. «Ilapagokc» atoma.

Pa3nea 3. OnTuka u aromHas ¢pusnka

JJICKTPOMATHMUTHOE U3/ IyYeHHE H ONITHKA

CB00O/IHOE DIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAHUE B BHUJIE SJCKTPOMATHUTHOW BOJHBI.
Ilonepe4HOCTh 2MEKTPOMArHUTHHIX BOJNH. CKOPOCTH PACHPOCTPAHEHMs JIEKTPOMArHUTHBIX BOJIH U
criocoObl ee m3mepenus. lllkana snekrpoMarHuTHBIX BOJH. CIIOCOOBI TEHEpAlMi M UCTIOJIh30BAHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YaCTOT.

SIBrieHus1, onMCHIBaeMbIe BOJHOBOW Teopueil cBera. MHTEepdepeHnns cBera, YCIOBUS NOSBICHHUS
CTaTUYECKON HMHTEepPEpeHIIMOHHON KapTUHBI, MHTephEpeHLMsT NpU pa3lieleHud (POHTA BOJHBI,
IIPOCBETJIIEHUE ONTHKHU, UHTEPPEPOMETPhl U UX HCHOIb30BaHue. Dypre-cuekrpoMeTpsl. [loHsaTue o
ronorpapuu. Jdudpakuus, nudppakuus Ha mend. PoKyCUpOBKa 3JIEKTPOMATHUTHBIX BOJH M CBS3b
pasmepa IUGPAKIMOHHOTO TIATHA C pasMepamu peduiekTopoB. OCOOCHHOCTH —OpraHH3aIud
PaluOIOKAlMOHHOM CIIy>KOBl. YCIIOBHSI Iepexoia OT BOJIHOBOM ONTHKM K I€OMETpUYeCcKOH. 30HbI
@penens, 30HHas wracTHHKa Openens kak (GOKycUpyromui siueMenT. AudpaknuonHas pemerka Kak
JMCTIEPTUPYIONIasl cUcTeMa. AHallu3 cocTaBa CBeTa IO JUIMHAM BOJIH. PeHTreHoBckas audpakuus,
MOHATHE 00 OOPATHBIX AUPPAKIMOHHBIX 3a/1a4aX, PEHTI€HOCTPYKTYPHBIM aHAINU3 U €ro 0COOEHHOCTU
IPUMEHUTEIbHO K OuonornyeckuMm obObektam. IIpoctpanctBennas crpykrypa JHK wu PHK.
JppaKIMOHHBIN Mpesien pa3pelaronieil CiocOOHOCTH ONTHYECKUX MPUOOPOB.

CBeT U BeliecTBO, MOHATHE O BTOPUYHBIX BOJHAX, Pa3J/leIeHUe SHEPTUU Ha TpaHule pa3jaena ¢as,
PE30HAHCHBIN XapaKTep B3aUMOJICHCTBUS CBeTa U BemlecTBa. Jlucnepcusi, Kiaccuyeckoe 0ObsICHEHNE
3aBUCUMOCTH KO3((UIMEHTa NMpeToOMIIeHUs CBeTa OT JJIMHBI BOJHBI MAJaloIlero cBera. SIBieHue
JBOMHOTIO JydyenpeaoMJIeHus, MoJIIpu3alus cBeTa KpuctauiamMu. [1onsipru30BaHHbIi CBET, ONTHYECKas
aKTUBHOCTb, CaxXapOMETPHs, HCIIOJIIb30BAHUE SBJICHMS BpAIICHHUA IUIOCKOCTH IOJIIpU3aluu B
MoJieKyisipHoil Ononorun. ®otosddexT u kBaHtoBas npupoaa csera. Kpyr sBieHnid, 0ObSICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIIMYECKOE B ONTHKE. /[BONCTBEHHOCTH
MIPUPO/IBI CBETA. 3aKOHBI MTOTJIOLIEHUS CBETA, IOHATHE O HENMHENWHBIX AP dekTax. OCHOBHBIE JIEMEHTHI
KOHCTPYKLIUU CIEKTPO(POTOMETPOB. 3aKOHBI OCBEIIEHHOCTH, 3aBHUCUMOCTh OCBELIEHHOCTH OT BHJA
OCBETHUTEIEH.

KBanToBas pusuka. ®usuka aromMa u 3jieMeHThbl (GU3MKH TBEPAOro Tejaa

OcobeHHOCTH TOBEACHUS MHUKpoyacTUl. [IpMHIMIIBI ONMCAaHUs MOBEACHHS MHKPOYACTHII,
BOJIHOBass (YyHKIHUS, COOTHOILIEHHE HeompeneieHHocTe, BonmHa ne bpoinsa. I[loctynarsr bopa.
VYpasuenue lllpeaunrepa (BpeMeHHOE U CTALIMOHAPHOE), (PU3HMUECKUI CMBICI BXOJISAIINX B HETO YWICHOB.
Pemenne CTallMOHApPHOTO YPAaBHCHUA IHpe)erepa AJid 4acTulbl B OAHOMCPHOM IMMOTCHIHAJIbHOM
AIMKE U YaCTHIbl HA OKPYXHOCTH. YCIIOBUS IOSIBICHMsI KBAaHTOBBIX SIBJICHWN. BnusHue maccel u
o0acTu JJOKaJIM3allku 4aCTHII. HBYMepHaSI NMOTCHUHAJIbHAA AMa, BBIPOXKIACHUC KBAHTOBBIX COCTOSTHHH
U CHSATHE BBIpOKAeHUs. [loTeHIInanbHast sMa KOHEUHOW TIIyOMHBI U BIIMSTHUE €€ TTTyOUHBI U IMPHUHBI Ha
YPOBHH OSHEPTrUM YaCTHIBI. Bos3moxxHOCTE JIOKaJIn3alu 4YacCcTUllbl B IPOCTPAHCTBE. TYHHeJILHBII)’I
s dexT. 3anonHeHne ypoBHeW M npuHuMn Ilaynu, moiHas 3HEpPrusi COBOKYMHOCTH JJIEKTPOHOB B
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KBAaHTOBOM cHCTeMe. YPOBHM OHHEPrUM B AaTOME BOJOPOJA, IEPEXOAbl MEXKIYy YPOBHIMHU.
NHauBUAyalbHOCTh CIEKTPOB aTOMOB M 3MHUCCHOHHBIM CIEKTpPaJIbHBIA aHainu3. Merammueckas
MOJIeJIb MOJIEKYJbl U OOBSICHEHHE KOppeNsMM IBETHOCTH BemiecTBa U 3(dexta compsuKeHus
XUMHUYECKUX CBA3€H B Mosiekynax. HopmanbHas M MHBEpCHasl 3aCElIEHHOCTh KBAHTOBBIX COCTOSIHUU.
[Tormomenue, COHTaHHOE W BBIHYXAeHHOEe wu3nmydeHus. Koaddummentsr OiHmreiina. dopmyna
[Inanka. ¥Ycunenue cBera IIpu IPOXOKICHUN Yepe3 MHBEPCHO 3aCElICHHYIO cpeny. IlonsaTue o na3epax.

®duznueckas NpUpoJa XMMUUYECKON CBS3U. DJIEKTPOHHOE CTPOEHHUE MHOTOXJIEKTPOHHBIX aTOMOB,
ruOpuan3anysi, OObSICHECHHE NPUYMH TOSBICHUS TMPOCTPAHCTBEHHBIX (opMm Mmonekyn. I[IpuHimmn
MaKCHMaJbHOTO MepeKpbiBaHus. BHyTpeHHee BpalleHre B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHX
peakuusx. J[BukeHue 4yacTUI] B MHOTOATOMHBIX MOJIEKYJIaX M BUJbl MOJIEKYJISIPHON CHEKTPOCKOIIUH.
CumMMeTpHsi MOJIEKYJ U MOSIBJICHHE MPaBUi 0TOOpA.

@DOTOXMMHUYECKHE pPEaKIMH U OCOOEHHOCTH IOTCHIUANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y>KICHHBIX 3JIEKTPOHHBIX COCTOSIHMM B MoJsiekyiax. Pacmaa monekyn mpu (OTOBO3OYKIACHUSX.
@dusnueckas npupona ¢GorocuHTe3a. TpaHcHoOpT dHepruud npu (GoTocuHTe3e. 30HHAs CTPYKTypa
3JIEKTPOHHBIX COCTOSIHUM KPHUCTAJUIOB. 3allOJIHEHHBIE W HE3allOJHEHHbIE 30HBI. YpOBeHb Depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUIIEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B MOIYIPOBOAHHUKAX.

Anepuas puszuka

CucremaTka 3J€MEHTapHBIX YacTULl. 3aKOHbI B3aMMOINPEBPALEHUN YaCTULl, SIACPHbIEC PEaKILIMH,
nedext maccol. CTpoeHue siiep, AAepHbIE CUibl, YCTOWYMBBIE U HEYCTOMYMBBIE s1pa, ECTECTBEHHAs U
HCKYCCTBEHHAas PaAOAKTUBHOCTD. 3aKOHBI PaOaKTUBHOIO pacnaja. [IpuHLHnBI
palMOaKTUBALIMOHHOTO aHanmu3a. «MedeHble» aroMmbl B Ouonoruu. [lyTw HMCIONB30BaHUS SIEPHOM
SHEPTUH.

DuznvecKkasi KApTUHA MUPA

Ilonatue o0 »HBomonMM B (HU3MKE, OUOJOTMM M JpPYrHX HaykaxX. [IpOTHBOIIOJIOKHOCTH
HaIPaBJIEHHOCTEN ATUX IBOJIIOLIMOHHBIX MpolieccoB. [IyTu npeosonenrs npoTuBoOpeyus.

Bpewms B knaccuueckoMm mupe. Poib nepuoudeckux 1 HeNepuoAnYecKUX IPUPOIHBIX MPOLIECCOB
B (OPMHpPOBAHWU TIOHATHS BpPEMEHH. VIHBapHMAaHTHOCTh MPOCTEUIINX (PU3HUECKUX 3aKOHOB
OTHOCHUTEJIBHO CMEHBI 3HaKka BpeMeHU. HepaBHOBECHBIE ITPOLIECCHI B CIIOKHBIX CUCTEMaxX U MOSIBIICHUE
cTpensl BpeMeHH. Ponb cimyuyaiiHeIX (akTopoB B (hOpMHpOBaHHM CTpesbl BpeMeHu. Dunykryanuw,
MOSIBIEHHE CAaMOOPTaHU3allMM B  OTKPBITBIX CHCTEMax M IepepacTaHue (QIyKTyaluu B
Makpockonuueckuii 3¢ ¢ekr. Ponbp Oudypxanuii. IloBeneHue 3HTPONUU B OTKPBITBIX CHUCTEMaXx.
[TpuHIMT TOTIOJIHUTENBFHOCTH U €ro BCeoOUIHOCTh. Vcnonabp3oBaHue Mozenei SBIeHUH U 0ObEKTOB B
Ipolecce MO3HaHMs KakK CJIe/ICTBUE MPUHIIUIA JOMOIHUTENbHOCTH. OOpaTHBIE 3a/1a4M, CYObEKTUBHBIN
¢dakTop mpu ux pemeHud. OrpaHMYEHHOCTh IPHHLMIA JIOKAa3aTeIbHOCTH B Hayke. IlpuHiun
COOTBETCTBHUS, HAO/II0JaeMble U HEHa0Jt01aeMble BETUYMHBI B pu3uke. TpeboBaHus K GOpMUPOBAHUIO
¢usnueckux Teopuil. PacummpeHHoe TOHMMaHME NOpUHLMNA JeTepMuHM3Ma. CriydaiiHoe ¢
3aKOHOMEPHOE B IIPUPO/JIE U MPEEIIbl IPUMEHUMOCTH HAay4yHOTro NMporHo3a. Hay4Hslit Ipor1o3 B Hayke
00 obmecrse. Pusnka u kubepHeTrka. Cieadiine CUCTEMBI U yIIpaBJIEHUE.
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4.2. ConepxaHue JeKI Uit

Ounas popma o0OyueHust

/o

Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[IpakTuueckas

IIOArOTOBKA

DBoOLMs U COBPEMEHHBIE Mojenu (usnueckor kapTuHbl Mupa. CoBpeMeHHas
¢u3uka Kak KyJabTypa HaOJIOAEHUH, MOJEIMPOBAHUS, HKCIEPUMEHTAIBHOIO
UCCJIENOBAHNUS M KOJUMYECTBEHHOI'O IPOTHO3MPOBAHHUS SIBJICHHHM IPUPOABL. Poiib
Gu3uKM B pPa3BUTUM TEXHUKUM M arpolpOMBILIUIEHHOIO HPOM3BOJCTBA. Bxman
POCCHIMCKHMX y4YeHbIX B pa3BuTHe (pu3uku. KuHemaTnka MarepuanbHON TOUYKH.
Koopaunatueii merton onucaHus JBmkeHui. Kunemarnueckoe ypaBHEHHE
JIBHJKCHHSI M OIIPENIeIIIEMbIE IO HEMY KMHEMATU4YECKUE XapaKTEPUCTHUKHU.

=+

BekropHbili crioco0 omnucaHusi ABMKEHHH. BEKTOpBI HepeMeleHus, CKOPOCTH,
YCKOPCHUH. VYrioBrle XapPaKTCPUCTHKU JABMIKCHUA I10 OKPYKHOCTH. DJIeMEHTBI
PENSTUBUCTCKON MeXaHUKH. [10CTymnaTel crienuaibHON TEOPUH OTHOCHTEIBHOCTH.
[IpeoOpazoBanust Jlopenna. Cnoxenue ckopocteid. OTHOCUTENBHOCTH JJTMHBI
OTPE3KOB M JUIUTESILHOCTH BPEMCHHBIX HHTEPBAJIOB.

JlnHaMuKa MaTepHAIbHOM TOYKHM M ITOCTYINATEIBHOI'O JABUKEHUS TBEPAOrO Teia.
[Ipuniun  otHocuTenbHOCTH. 3akoHbl Hprorona. Bunabl cuin.  JluHamuka
BpallaTeIbHOTO ABMKEHUSI. MOMEHT criibl. MOMEHT MHEPIIMH. 3aKOHBI COXPAaHEHUS
MMITyJIbCa U MOMEHTa UMIlyJibca. MHepuuaibHble 1 HEMHEPUUAIbHbBIE CUCTEMBI
otcuéra. CHIJIbI HTHEPLIMH NPU PA3TUYHBIX BUJAX TBUXKCHUS.

Pabora, momHocTe W dHeprus. MexaHudeckas paboTa M MOIIHOCTh MpU
[OCTYMATEebHOM U BpalllaTeIbHOM JBIKeHUsIX. KuHeTnueckas sHeprus u TeopeMa
0 KHHETUYECKON DHEPTHUN.

KoHcepBaTuBHbBIE CHIIBI U MOTEHIMaIbHas SHeprus. I[Ipumepsl MOTEHLMATBHBIX
noJiei. 3aKOH COXpaHEHUs SHEPTUH B MEXaHUKE.

Mexannueckue konebanus. Kunematuka rapMoHnueckux kojeOanuid. CioxeHue
Kosie0aHui. AKyCTUYECKHE PE30HATOPHI.

JluHamMuka rapMoHMuYeckux — kosneOanuid. JuddepeHuumanbHoe  ypaBHEHHE
KoJIeOaHUH. 3aTyxarolne U BEIHY)KICHHBIE KoJleOaHusi. MexaHHUeCcKuil pe3oHaHC.
MasTHuKU.

Mexanunueckue BoJHbI. BonHoBoe ypaBHenue. Buasl BomH. MHTepdepenuus,
Jubpakius ¥ qucnepers BosiH. BonHbl 1 nHdopmanus.

OCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KUHETUUECKOW Teopuu. MpaeanbHblil ras.
OcHoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSIHUS WEATHHOTO rasa.

ArperaTtHble cocTosiHUA U (pa3oBble nepexoibl. PeanbHble razpl. CokMKEHHE Ta30B.
OcoOenHoctu  xuakoro  cocrosiHuss.  Crtpoenue  kpucramioB. [ledexTsl
KPUCTAJIIIMYECKOT0 CTpoeHUsl. [I[poyHOCTh M IIIACTUYHOCTD.

SABnenust nepenoca. [luddysus, TemnonpoBOoJHOCTh U BHYTPEHHEE TpPEHUE.
MonexkyJIsipHO-KMHETUYECKasi TEOpUs SIBJIICHUN IIEpEHOCa.

10.

OCHOBBI TEPMOJAMHAMHUKH. BHYTpEHHSIS1 SJHEPTHUs U IIEPBOE HAYaJI0 TEPMOJINHAMUKH.
PaGora u Temino€MKOCTh Ta3a MpH pPa3IMYHBIX Mporeccax. Bropoit 3akoH
TepMOJIMHAMUKU. TernnoBele ABUTATENN U X0n0auibHble MamHbl. KITJ[ TernoBeix
JIBUTATEJIEN U CTATUCTUYECKUI CMBICI BTOPOIO 3aKOHA TepMOAUHAMUKHU. [loHsATHE
sHTporuu. [loHsATHE O TepMOIMHAMHKE HEOOpPATUMBIX MPOIECCOB U OTKPBITHIX
CHCTEM.
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[IpakTuueckas

IIOAr0OTOBKaA

11.

DneKkTpuueckuil 3apsi. B3aumoneiicTBue 3apsiioB. DJIEKTPOCTATHYECKOE IOJIE.
Bekrop mHanpsok€éHHocTH. Pacuér snektpocratmdeckux modied. [loteHiman
AIIEKTPOCTaTHYECKOro  moyisi. Pabora 1m0  mepeMemieHuro  3apsAfaoB B
aleKTpocTatuyeckoM  mone.  [loreHuman W TpagMeHT  MOTEHIMAA.
DKBUIOTEHIUAJIbHBIE TOBEPXHOCTH.

=+

12.

BemectBo B anexrtpuueckoM moisie. llonspHble M HENOJSAPHBIE MOJIEKYJIBL.
Ilomsipusanus  OUINEKTPUKOB.  Bekrop  cmelieHwus. IIpoBoniHMKHM B
JNEKTPOCTATHYECKOM I0JI€. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPEI.

13.

[TocTosiHHBIN AneKTpuUecKuid TOK. 3akoH Oma. DnekTpoaBuxyias cuia. [IpaBuna
Kupxropa wu pacuérel osnektpuueckux 1neneil. Kiaccuueckas  teopus
AJIEKTPONpPOBOJHOCTU. BpiBoj 3akona Owma. [lpupoma cBepXIpoOBOIUMOCTH.
Hocurenu  TOoka B pasiaMuYHBIX  INPOBOJHHUKAX.  OJJEMEHTbl  TEOPHUH
anekTponpoBogHocTH.  [lomynpoBognuku.  [1omynpoBOJAHUKOBBIE — MPHOOPHI.
OneMeHThl (U3MYECKO 31eKTpoHUKU. KOHTakTHblE $BIEHHMS B MeTaylaX M
IIOJIYIIPOBOJIHUKAX. YCIEXH COBPEMEHHOM IOIYNPOBOJIHUKOBOM KOMIIBIOTEPHOU
TeXHUKHU. bruotoku u OuonHdopmaTuka.

14.

MarnutHoe noiie. B3auMoieiicTBue 31EeKTPUUECKUX TOKOB. Pacué€Thl MarHWTHBIX
nosieli. 3akoH bruo-CaBapa-Jlanyiaca. MarauTHbsle cBoiicTBa BellecTBa. Jua-, mapa-
u ¢eppomarHeTuku. [Jomenbl. DeppuThl. DNEKTPOMArHUTHBIE CEMApaToOpPbl B
arpouH)xeHepuu. JleCTBHE MArHUTHOTO TIOJIA HA DJJIEKTPUYECKH TOK U
JIBUOKYIIUECs 3apshkeHHble yacTuipl. Cuna Amnepa u cuna Jlopenna. Dddexr
Xouta. DIeKTPOABUTATEIH.

15.

OneKkTpoMarHuTHass MHAyKnus. 3akoH Papaznes u npaBwio Jlenuna. Mexanusm
Bo3HUKHOBeHUss OJIC wnHaykuuu. ['enepatopbr rapmonuueckor JDJC wu
TparcGopmaTtopsl. THIYKTUBHOCTH MPOBOJTHUKOB. DHEPTUSI MATHUTHOTO TIOJIS.

16.

[TepemenHbIit anexkTpuyeckuii Tok. Llenu nepemennoro toka. 3akon Oma i rienei
NEpEMEHHOro Toka. [lomHoe compoTUBIEHUE INEPEMEHHOMY TOKY. BekrTopHas
quarpaMmma. Pe3oHaHC B LIEIsIX NEPEMEHHOTO TOKA.

17.

OnexTpoMmarauTHoe noje. O0o0mmeHue 3akona Mapajes. 3aKOH MOJIHOro Toka. Tok
CMEIIeHHs. OJIEKTPOMAarHWTHbIE BOJHBL. YpaBHeHUs Makcpemna. Cucrema
ypaBHeHMI MaxkcBemna B auddepeHunanbHoi 1 nHTerpanbHoit popmax. Bekrop
VYwmosa-Iloitntunra. Jlapnenne ceta. ['apmonudeckuii ocuusuisitop. CBoOoaHbBIE
AJIEKTPOMAarHUTHbIE KOJIeOaHUs. 3aTyxarollie W BBIHYXKJIEHHbIE KoJeOaHMUs.
Pe3onanc.

18.

I'enepauus, mnepenaya W OpPUEM  ANEKTPOMATHUTHBIX  BOJIH.  OTKPBITHIN
KoJieOaTeTbHBIN KOHTYD. [TpunaIMn paboThl panuornepenaTinka u
paguornpuéMHuKa. Moaynauus W JETEKTUPOBAHUE DIIEKTPOMArHUTHBIX BOJIH.
Pamnonokamusa n teneBuaeHue. Illkama snekTpoMarHUTHBIX BOJIH. Pa3nuuHbie
JUANa30Hbl YaCTOT JJEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTH W
TEXHHYICCKHE CpeACcTBa  HX MOJTYy4YEHHUSI. Hcmons3oBanne BUJTMMBIX
yIbTPauOIETOBBIX U JPYTUX MU3ITYYCHHI B PACTEHUEBOJCTBE U KUBOTHOBOJICTBE.

19.

DIJIEMEHTHI T€OMETPUIECKON ONTUKU. OCHOBBI T€OMETPUUECKON ONTUKU. DOpMyIIBI
Openens. [IpuHuun oOpaTUMOCTH CBETOBBIX Jydel. IIpubopsl reomerpuyeckoit
onTUKu. GOTOMETPHUSI.

13




/o

Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[IpakTuueckas

IIOAr0OTOBKaA

20.

OnemenTsl BoMHOBOH ontuku. Ilpunmun [oiirenca. Murtepdepenuus caera.
KorepeHTHOCTh U ONTHYECKHI XOJ Jydei. YCIOBUS MaKCUMyMa U MHUHHMYMa.
Wutepdpepomerpsl. Dnementsl rojorpaduu. Hudpakmus csera. [lpuHnmmn
['totirenca-®penens. Judpakumonnas pemeérka. Cnekrporpadwus. ludpakius
PEHTIC€HOBCKHUX JIY4Eil.

=+

21.

BsanmopeiicTBue nznyyenus ¢ BemecTBoM. [losipuzamnus cBera npu OTpaKeHUH U
npenomiieHuu. J[BoiHoe nyuenpenomiieHne. ONTHYECKH AaKTHBHBIE BEIECTBA.
Caxapumerpsl. UckyccTBeHHas aHM30Tponus U e€ rucnoiib3oBanue. HopmansHas u
aHoMaibpHas qucnepcus. TerioBoe u3iaydeHue. AOCOIIOTHO YEPHOE TeN0. 3aKOHBI
Kupxroga, Credana-bonmpumana u Buna. ®opmyna Ilmanka. Onrtuueckas
nupometpust. Potorddext. BHernnmii, BHyTpeHHUN 1 BEHTHIBHBINA (PoTOdDPEKT.
VYpaBuenue OinHmteiina. [Ipumenenne QotosnementoB. Dddexr KommnroHa.
JromMuHecnieHTHOE  HW3iydeHue. buomomunecueHuus. DdortoOuonornyeckue
nporeccel.  @otocuHTe3. TepmoaumHamMuka W MeXaHM3M  (DOTOCHHTE3a.
brosHepreruka.

22.

ONeMEeHTbl ~ KBAaHTOBOM  MeXaHUKU. KopIycKyJasipHO-BOJIHOBOM  Jyaiu3M.
Hudpakuus smekTpoHoB. COOTHOIIEHHsSI HEONpeAeaEHHOCTEH. YpaBHEHHE
[penunrepa. AtoM BoJOpoAa. DHepreTHyeckue ypoBHM aroma. IloreHuman
B030yxaeHus 1 nonuzanuu. [locrynatsl bopa. U3myuenue v noriaomeHue SHepruu.
Bopopononono6usie moHBL. CTpyKTypa CIOXHBIX AaTOMOB. JHEPreTHYEeCKHe
ypOBHU B cin0XHBIX aroMmax. IIpunnun [Taymu. OnTtudeckue CIEKTPhl U CIEKTPhI
PEHTT€HOBCKOTO U3ITy4YEHHUS. [Tepuoanueckas cucrema AJIEMEHTOB
J.M.Menneneena.

Hroro

58

10%

3aounasi popma o0yueHusn

o/

Coneprxanue JTeKIu

IIpaktuueckas

IIOATrOTOBKa

OBOJdIOLUSA U COBpEMEHHBIE MOJIENH (pu3nueckoi kapTuHbl Mupa. CoBpeMeHHas
¢u3uka Kak KyJabTypa HaOJIOAEHUH, MOJEIUPOBAHUS, HKCHEPUMEHTAIBHOTO
WCCJIEIOBAHNS M KOJUYECTBEHHOIO IPOTHO3UPOBAHHUS SIBICHUM Npupoabl. Poib
(GU3UKK B Pa3BUTUU TEXHUKHU M arpONPOMBIIUIEHHOTO MPpou3BoAcTBa. KuHemaTnka
MaTepuaibHOM  TOYKW. KOOpAWMHATHBIA  METOJl  ONWCAHUS  JBHXKCHUHU.
Kunemarndyeckoe ypaBHEHHUE JIBW)KEHHS M OIpENEIseMble 10  HEMY
KMHEMaTUYeCKUE XapaKTepUCTUKU. BeKTOpHBIH crmoco0 omucaHus ABUKEHUM.
Bekropsl nepeMenieHus, CKOPOCTH, YCKOPEHHs. YTIOBBIE XapaKTEPUCTUKHU
JBWKEHHSI TI0O OKPYKHOCTH. DJIEMEHTBI PEISATUBUCTCKOM MeXaHWKH. [locTymaTel
CrenuanbHOM Teopuu oTHocuTenbHOCTH. [IpeobpazoBanus Jlopenua. Crnoxenue
ckopocte. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB M JUIMTEIBHOCTH BPEMEHHBIX
WHTEPBAJIOB.

N | Koi-Bo yacoB

=+
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Coneprxanue JeKIUU

IIpakTuueckas
ITOJITOTOBKA

JlunamyKka MaTepuaJbHOM TOYKM M IIOCTYNATEIbHOTO JBUKCHMS TBEPAOIO TEa.
3akonbl HproToHa. Bunpl cun. J[MHaMuka BpallaTelbHOIO JBH)KEHUS. MOMEHT
cuiibl. MOMEHT MHepUUH. 3aKOHBI COXPAHEHHs MMITYJIbCA U MOMEHTA MMIILYJIbCa.
WuepunanbHbple 1 HEMHEPLUUAIBHBIE CHCTEMBI OTCUETA.

N | Ko-Bo yacoB

+

Pabora, MomHOCTb U Heprus. Mexanndeckue koneOanusi. Mexanuueckas padbora
¥ MOUIHOCTh IPH MOCTYNATEILHOM M BpalaTeIbHOM JABMXKEHUsX. KuHernueckas
SHEprusi M TeopemMa O KUHEeTHYecKoil »sHepruu. KoHcepBaTHBHBIE CHIIBI U
noTeHIManbHast sHeprus. [IpuMepsl MOTEHIMAIBHBIX TOJIeH. 3aKOH COXpaHEHUS
SHEPTrUU B MEXAHUKE.

OCHOBHBIE TI0JIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOU Teopur. M ieanbHblil ras.
Peanbupie Ta3pl. OCOOCHHOCTH KHUIKOTO COCTOsSHMS. SIBJIEHMS TepeHoca.
Huddysus, TemnonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TePMOIMHAMUKU.
BuyTpeHHss 3HEprus U nepBoe Hayaio TepMoJuHaMUKU. PaboTa U TeninoéMKocTb
raza Inpu pasauyHbIX Ipoueccax. BTopoill 3akoH TepMOAMHAMHUKHU. TernioBbie
JBUTATENIM MW XoyiogwibHble MammuHbl. KIIJ[ TemmoBbIX  aBurareine u
CTaTUCTUYECKUM CMBICI BTOPOTO 3aKOHAa TepMOJAMHAMHKHU. [loHsATHE 3HTpOmNUU.
[TorsiTHE O TEepMOIUMHAMHUKE HEOOPATUMBIX IPOIECCOB U OTKPBITBIX CHCTEM.
DJeMEHTBI CTaTUIeCKOH (pHU3HKH.

ONEeKTpUYECKU 3apsal. OJIEKTPOCTATUYECKOE Mose. BekTop HanpskEéHHOCTH.
Pacuér anexrpocrarnueckux mnojned. lloTeHmuanm 31eKTpOCTaTHYECKOro MOJIS.
PaGoTta mo mepemeleHuI0 3aps0B B 3JIEKTPOCTaTHYECKOM Iojie. BemiectBo B
anekTpuyeckoM 1none. [lonspusanms nudneKTpukoB. BekTtop  cMmelieHus.
ITpoBOAHMKM B IJIEKTPOCTATUYECKOM TOJE. OJIEKTPOEMKOCTH IPOBOJIHUKOB.
Kongencaropsl. [loctostHHbIN 21ekTpruecKkuii TOK. 3akoH Oma. DNeKTpoABIKYIIAs
cuna. [Ipasuna Kupxroda u pacuérsl anextpuueckux ueneil. 3akon Oma. Ilpupona
cBepxmpoBoguMocTu. Hocutenun Toka B pas3IMYHBIX MPOBOJHHUKAX. DJIEMEHTHI
TEOPHUH HJIEKTPONIPOBOJHOCTH.

MaruutHoe none. 3akoH buo-Casapa-Jlamiaca. MarHuTHbIe CBOMCTBA BEIIECTBA.
Cuna Awmmnepa u cuna JlopeHnma. OJeKTpoIBHUraTesd. JIEKTPOMAarHUTHas
uHaykuus. 3akoH @apazaes u npasuio Jlenna. Mexanusm Bo3HukHoBeHus:t J/C
UHAYKIMHA. OHEPrus MarHUTHOrO nojsA. llepeMeHHBI 3IEKTpUUYECKHH TOK.
DnekTpomarHuTHoe nosie. O6o0menue 3akona dapazes. 3akOH MOJHOTO ToKa. Tok
CMEIIeHHs. OJEeKTPOMarHuTHbIE BOJHBL. YpaBHeHMs MakcBemna. CBoOOgHBIE
AIIEKTPOMarHuTHBIE KoJieOaHus. 3aTyXarolre 1 BeIHYKIeHHbIe konebanus. [Ikana
3NIeKTpOMarHuTHBIX BosH. Ontuka. [Ipunnun Itoiirenca. Matepdepenuus caera.
Hudpaxkmus ceera. [lomspuszanus cBeta. BsaumopeiictBue wuzmyyeHus ¢
BemecTBOM. TemoBoe m3nydyenue. KBantoBas ¢usuka. dortoaddexr. dusnka
aToMa, 3JIeMEHTHI (PU3UKHU TBEpAOro Tena. SAaepHas pusuka. Pusnyeckas KapTuHa
Mupa.

Hroro

14

10%
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4.3. Coaep:xanue JJadOPATOPHBIX 3aHATHIH

Ounas popma oOyueHust

Ne . 28| 28
i HaumenoBanue 1a00paToOpHbIX 3aHATUN E 8 : 2
S o
=
1 | M3yueHne MexaHMYECKOro TBMKEHHS Ha MallMHe ATBY/1a 2 +
2 | Onpenenenue MoMeHTa nHepuu MasitHuka O6epOeka 4 +
3 | Onpenenenrne MOMEHTA HHEPLIMK METOJIOM KPYTHIIbHBIX KOJeOaHUi 2 +
4 W3yuenne konebaHUi MaTEMaTHUECKOTO MAsiTHUKA U ONIPEesIeHIE YCKOPEHHUS 5 +
cBOOOHOrO NaJIeHUs
5 | M3yueHue rapMOHUYECKUX KOJEOAHUI C IOMOIIBIO PYKUHHOTO MAasATHUKA 2 +
6 | M3yuenue 3aTyxaronmx KojaeOaHuil Ipyu BHYTPEHHEM TPEHUU 2 +
7 | Onpenenenue BA3KOCTH KHUAKOCTU 1o MeToty CTokca 2 +
3 Onpenenenne JIMHBI CBOOOTHOTO podera MoyieKysl u koddduimenrta 2 +
BHYTPEHHETO TPEHUs BO3yXa
9 | UccrnemoBanme 2I1eKTPOCTATUYECKOTO OIS 2 +
10 | M3mepeHue EMKOCTH KOHICHCATOpa 2 +
11 | M3mepeHue CONMPOTUBICHUS TPOBOJHUKOB METOIOM MOCTa YUTCTOHA 2 +
12 | U3yyenue nenu noCTOSTHHOTO TOKA 2 +
13 | U3mepenue ropu30HTAIBHON COCTABISIONICH MArHUTHOTO TIOJIST 3eMITH 2 +
14 W3yuenue nenu nepeMeHHOro TOKa ¥ ONpeAeTIeHHe HHIYKTUBHOCTH KaTyIIKH 9 +
15 W3yuenue nudpakuny cBeTa U ONpeAeTICHNE JIMHBI CBETOBON BOJHBI IIPU 9 +
MOMOUTH TU(PAKIMOHHON PEemETKU
16 | IMomydeHne u aHAN3 MTOJIIPU30BAHHOTO CBETA 2 +
17 W3yuenue BpalieHus MI0CKOCTH MOJSPU3ALIMK CBETa ONTUYECKH aKTHBHBIMU 5 +
BEIIECTBAMHU
18 | M3yyeHue ONTHYECKUX TUPOMETPOB 2 +
19 | Usyuenwne 3aK0HOB BHENTHETO oTodddeKra 2 +
20 | Ananu3 cekTpa M3J1ydyeHHsl ra30pa3psiiHON JTaMIIbl 2 +
21 | Ananu3 ciekTpa M3J1y4eHHMsl JaMIlbl HaKaJIUBaHUs 2 +
Hroro 44 | 20%
3aounasi popma o0yueHusn
Ne . o L g
i HaumenoBanue 1a00paTOpHBIX 3aHATUN 2 = 3
Ny
1. | M3ydyeHue MeXaHUYECKOTO IBIKEHUS Ha MaluHe ATBY/a 2 +
2. | OnpeneneHne BI3KOCTH KUAKOCTH 110 MeToay CTokca 2 +
3. | MccnenoBaHue 3J€KTPOCTATHYECKOTO MOJIst 2 +
4. | OnpeneneHre TOPU30HTAILHON COCTABJISIFONIEH MAarHUTHOTO TTOJIST 3eMJTH 2 +
5 W3yuenne nudpakinny cBeTa U ONpeaeieHHe JITUHBI CBETOBOW BOJHBI TIPH 9 +
" | momonm nudpakimOHHON pemETKU
HTtoro 10 | 20%
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

Ounas popma o0OyueHust

g s
2 2
Q
Ne . 28| g8
HaumeHoBaHue MpakTUYECKUX 3aHATUN =8| Eo
11 g7 | £k
g2
=
1 Kunemartuka 4 +
2 Junamuka 4 +
3 3aKOHBI COXPAHCHUS 6 +
4 MexaHnueckue KojaeOaHus ¥ BOJHBI 6 +
5 DJIEMEHTHI MOJICKYJISIPHOM M CTaTUCTUYECKON (DU3UKH 4 +
6 D1eMeHTHl TEPMOIMHAMUKHI 4 +
7 DIEKTPOCTATHKA 6 +
8 [TocTosSTHHBIN TOK, SJIEKTPUYECKUE IIEMH U MaTepHaJbl. 6 +
9 [TocTossHHOE MarHUTHOE T0JIe 4 +
10 DNEeKTPOMArHUTHbBIE KOJICOAHUSI U BOJIHBI. 6 +
11 I'eomeTpuyeckas ¥ BOJHOBAs! ONTHKA 2 +
12 KBanrtoBas ontuka 2 +
13 DNeMEeHThl KBAHTOBOM MEXaHUKHU M aTOMHON (DU3HKHU 4 +
14 ATOMHOE SIZIPO U DJIEMEHTAPHbBIE YaCTUIIBI 2 +
Hroro 60 | 20%
3aounas ¢opma o0yueHusn
g s
2 2
Ne . 2g| ¢ 5
HanmeHoBaHMe PaKTUIECKUX 3aHATUI =9 | =6
n/m S5 | &
S o
E- =
1 Kunemartnka u JuHaAMHKa MaTepHabHON TOYKU M TBEPAOTO Tela. 3aKOHBI 5 +
' coxpaHeHHs. MexaHndecKue KojaeOaHus U BOJHBI.
5 OnexTpocraTrka. [I0CTOSIHHBIN TOK, SJIEKTPHUECKUE [IETTH U MAaTEPHAIIBL. 5 +
' [TocTossHHOE MAarHUTHOE MOJIe. DIEKTPOMAarHUTHBIE KOJIeOaHHs ¥ BOJHBI.
3 BonnoBast ontuka. SIBnenus nHTepdepeHIyy, MPaKId, TOIIPU3AIITH 5 +
' CBETOBBIX BOJIH.
4, KBanToBas ontuka. fABnenne Gpororddexra. TeroBoe nznyueHue 2 +
Hroro 8 20%
4.5. Buabl u cofepxaHue CaMOCTOATEIbHON PadoThI 00y4aromuxcst
4.5.1. Buzpl caMOCTOSATENBbHOM paboThl 00yUYaromMxcst
KonuuectBo yacos
Bunasl camocTosiTensHOM paboThl 00yJaromuxcs
Ounas popma 3aouHas popma
0o0y4deHus oOy4deHus

17




[ToaroToBKa K MPaKTUIECKUM 3aHATHSIM 42 16
[ToaroToBka K 1a00paTOPHBIM 3aHATHSAM U K 3aIUTE 34 28
1a00paTOPHBIX padOT
CaMoCTOATEIbHOE U3YUYEHNE OTIEIbHBIX TEM U 50 226
BOIIPOCOB
[ToaroroBka Kk MPOMEKYTOYHON aTTeCTalluU 9 9
Hroro 135 279
4.5.2. ConepxaHue caMOCTOSTEILHON pabOThl 00YJaIOIINXCs
Kon-Bo
No 9acoB
wn HaumeHoBaHue TeM 1 BOIIPOCOB Ounast 3aoqnas
¢dbopma ¢dbopma
oOyueHus | oOy4deHus
1. Kunemaruka. 3amaun OalaWCTUKHM, HaBEOEHUS Ha LENb, 3 20
ONTUMM3AINH IBHKEHHS], UX IPUMEHEHHE B arPOUHKEHEPHUH.
2. Junamuka. PeakTuBHOE aBrokeHue. [[BMkeHHE HEOECHBIX TEII. 8 20
ITonérel B KOCMOC. Y CTOMUMBOCTD IBHKEHUSI. [ MPOCKOIIBIL.
3. 3akoHbl coxpaHeHHs. I[lepemada MOITHOCTH B MEXaHHYECKUX
cucremax. IIpobGnema Oe3omopHoro aBwxeHus. [IpobGiema 8 20
BEYHOTO JIBUTATEJIS IEPBOTO POJIA.
4. Mexannyeckue KoneOaHWsi U BOJHBL. Pacyér KOHKpETHBIX
COCTOSIHUI U OTpe/ieJIeHue COOCTBEHHBIX YAaCTOT KOJeOaTeIbHbIX 8 20
CHCTEM
5. DOneMeHThl  MONEKYISIPHOM M CTaTUCTUYECKOW  (PU3MKH.
Oco0eHHOCTH )KHUJIKOTO cOCTOSIHUS. [Il0oBEepXHOCTHOE HATSIKEHUE, 8 20
cMauMBaHHe, KanuJuiapel. [louBeHHas Biara u MojJuB pacTEHUH.
6. DJeMeHThl TepMOJUHAMHKH. TeruioBas »JHepreTuka u eé
HKOJOTUYECKUM acmleKkT. Tenaou3oisius, MEeTOAbl SKOHOMHHU 10 20
TETIa.
7. Onexkrpocratka. CTaTH4ecKOe 3JIEKTPUYECTBO. DJIEKTpHU3ALUL 12 20
Ten. JIBIDKeHWe 3apsOKEHHBIX YacTUI[ B DJEKTPHUYECKUX TTOISIX.
AHaJIOTUM MEXAYy DSJICKTPOCTATHUYECKUM U T'PaBUTALMOHHBIM
TIOJISIMH.
8. [TocTOSIHHBIM  TOK, DJJEKTPUYECKHME LENM U  MaTepualbl. 12 20
DJIEKTPUYECKUI TOK B KUIKOCTAX WM razax. KOpOHHBIN paspsia.
DneKTpOQUIBTPEIL.
9. [locTtostHHoe  MarHuTHOEe  moJie.  [loCTOSSHHBIE ~ MarHUTHI. 12 20
MaruautHoe mone 3emnu. [IBuKeHHE 3apsDKEHHBIX YacTHIl B
MarHUTHBIX MOJIIX. Macc-CIIeKTPOMETPHS.
10. | DnekTpoMarHuTHBIC KOJeOaHUs M BOJHBL M300peTeHme paauo. 8 20
[lepemawa  curHamoB.  PaaMocBs3p U paauoNIOKaIlUs.
MUKpOBOIHOBAs TEXHHKA.
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Kon-Bo
4acoB
Ne
i HaumeHnoBanue TeM 1 BOIIPOCOB Ounas 3aounas
¢bopma ¢dbopma
oOyueHus | oOy4eHHs
11. | 'eomerpuueckas 1 BOJHOBAs oNTUKA. ONTHYECKHE N300paKCHHUS. 10 20
MexanusMm 3peHusi, nedexTsl 3peHus. Ontudyeckue SBICHUS B
atMocdepe.
12. | KanroBas  ¢Qu3uka.  DJIEMEHTHl  KBAaHTOBOH  OITHKH. 10 20
JliomunecneHnus. BpiHy)XIeHHOE UW3IIyYeHHE U ONTHUYECKUE
kBaHTOBbIe reHepatopbl. ®ortonsl. Ombir  bére, s3ddexr
KomnroHa.
13. | ®uszuka aToMa U 3JIEMEHTHl (PU3UKH TBEPAOrO Tena. DIIEMEHTHI 10 20
KBaHTOBOIl MexaHuku. IlocraHoBka 3agau O JBHXKEHUU
MuKpodacTuil. Omeparopsl (U3NYECKUX BeIWYMH. KBaHTOBBIC
COCTOSTHUSL.
14. | Snepnas ¢usuka. ATOMHOE SIpPO W DIIEMEHTApHBIC YaCTHIIBL. 7 15
Honuzupytomnyie H3JIy4eHUssT M OIeHKa UX JeHCTBUS Ha
MaTepuaibl M OKUBBIE OpraHu3Mbl. MeToabl  M3MepeHUs
WHTCHCUBHOCTH HOHHU3HUPYIOIIUX H3ITy4eHU. EcTecTBeHHBIH
pasuanoHHbIN QOH.
15. | CoBpemeHHas ¢u3nueckas kapTuHa mupa. Ponb ¢pusnku B 4 4
pa3BUTHH TEXHUKH M arpONPOMBIIUICHHOTO MTPOU3BOJICTBA.
Hroro 135 279

5. Y4eOHO-MeTOaMYECKOE 0O0ecIieYeHHe CAMOCTOATEeIbHOH padoThl 00yYAOIIHUXCS
10 JUCIUILJINHE

Y4eOHo-MeTonuueckue pa3padborku umerotes B Hayunoit  6ubnuorexke ®I'bBOY BO HOxHo-
VYpansckuii 'AY:

1. MonekynsipHast Qu3MKa ¥ TepMOAMHAMHUKA [DIEKTPOHHBIM pecypc] : yueb. mocobue uis
CaMOCTOATENIbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHus: [HampaBieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii 'AY, Uncturyr arpomnxkenepun ; coct. E. M. Bacapeiruna. - Yensbunck: FOxHo-
VYpansckuit ['AY, 2019. - 47 c. : 1abn. - bubmuorp.: c. 47 (5 Has3B.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKre OCHOBBI KIIACCHYECKON MEXaHUKHU [ DIEeKTPOHHBIN pecypc] : yuel. mocodue ams
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pactutenbHOro  Chipbs, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJOTMYECKMX MAIIMH U
KOMIUIeKCOB, cnernanbaoctu 23.05.01 HazemHble TpaHCOpTHO-TeXHOJIOTHYecKue cpenacTa] / KOxHo-
VYpaneckuii 'AY, Unctutyr arpomnxkenepuu ; coct. E. M. Bacapeiruna. - YemsObunck: FOxHo-
VYpansckuit ['AY, 2019. - 99 c. : wun, tabn. - bubmworp.: c¢. 99 (5 HasB.). Pexxum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrtpoctatuka. IlocTosHHBIH TOK [DNEeKTpOHHBIM pecypc]: yueO. mocobue s
CaMOCTOSITENTbHOM paboOThl CTYEHTOB O4YHOW U 3a04. ¢opMbl oOyueHus / FOxuo-Ypanbckuii 'AY,
Wuctutyt arpounkenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Jocrym u3 nokanbHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.
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4. DNEKTPOMAarHUTHEIE SIBJICHUS M KBAHTOBBIE (D PeKThI [ DIEKTPOHHBIN pecypc]: yuel. mocodue
ISl CAMOCTOSITENIbHOW PabOoThI CTYJJCHTOB OYHOH U 3a04. (hopMmbl 00yueHus / FOxxno-Ypansckuiit [AY,
HNHuctutyT arponnxkenepun; cocT. E. M. bacapeiruna - Yensionnack: KOxxno-Ypanbckuii 'AY, 2018 - 49
c. - Jocrym u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. @OoHT OLIEHOYHBIX CPEIACTB /ISl NIPOBEIeHUs
NMPOMEKYTOUYHOM aTTeCTAINH 00yYAIOUINXCS 10 TUCHUIIHHE

Jis yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH oOyuatommxcs Tpedoanusim @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUI TEKYILEro KOHTPOJS YCIEBAEMOCTH W IPOBEAEHUS
MIPOMEKYTOUHOM aTTeCTall 00yJaroIuXCcs Mo AUCUUIUINHE. POH OIIEHOYHBIX CPEACTB MPEACTABICH
B [Ipuiioxxenun.

7. OCHOBHAS U I0NOJHHUTEIbHAS yueOHasl IuTepaTypa, Heo0Xoaumasi 1J1s1 0CBOEHHUS
AUCHMILINHBI

OcHoBHasl ¥ AONOJHHUTENNbHAS ydeOHas TuTeparypa umeercs B Hayunoii  Omubnmuoreke u
ANEeKTpOHHON nHpOopMamoHHo-o0pazoBarensHoi cpene @I'BOY BO I0xuo-Ypansckuit [AY.
OcHoBHas1 JInTepaTypa
1.1. TI'pabGosckuii, P. Y. Kypc ¢usuku : yaeOHOe mocodue amns By3oB / P. W. I'paGoBckuit. — 13-e u3n.,
crep. — Cankr-IletepOypr : Jlans, 2022. — 608 c¢. — ISBN 978-5-8114-9073-8. — Tekcr :
ANEKTPOHHBIH // Jlanp : ANIEKTPOHHO-OMOIMOTeYHAs CUCTEMaA. — URL:
https://e.lanbook.com/book/184052.
1.2. Hsanos, U. B. CoopHuK 3aga4 1o Kypcy OCHOBHI pu3uku U 6nopusuku : yuedHoe nocodue / 1. B.
WBanoB. — 2-e m3x., uctp. — Cankt-IletepOypr : Jlanp, 2021. — 128 ¢. — ISBN 978-5-8114-1349-
2. — Tekecr: osnektpoHHblit// JlaHb: sreKkTpoHHO-OMONMoTewyHas cucrema. — URL:
https://e.lanbook.com/book/168419.
1.3. Jlusenues, H. M. Kypc ¢wusuku : yueOnuk / H. M. JluBenieB. — 7-e usn., crep. — CaHKT-
[TerepOypr : Jlans, 2022. — 672 ¢. — ISBN 978-5-8114-1240-2. — Tekcr : 31eKTpOHHBIH //
Jlaub : anekTpoHHO-OMOMMoTeuHas cuctema. — URL: https://e.lanbook.com/book/210782.
1.4. Casenbes, M. B. COopHMK BOIpOCOB M 3aja4 1o oOmei ¢usnke : yuedOHoe nocolOue ams
By30B / . B. CaenbeB. — 10-e uzn., crep. — Cankr-IlerepOypr : Jlanp, 2022. — 292 ¢. —
ISBN 978-5-8114-9199-5. — Tekcr : anexkTpoHHbli // JlaHb : 31eKTpOHHO-OMOIMOTEYHAs
cucrema. — URL.: https://e.lanbook.com/book/187820.
JlonoJIHUTe/ILHAA JIUTEPATypa

1.5. Hsanos, U. B. OcHoBsl pusuku u 6nopusuku: yuedHoe nocodbue/ 1. B. UBaHoB. — 2-¢ u3n., ucnp.,
norn. — Cankr-IlerepOypr : Jlans, 2021. — 208 ¢. — ISBN 978-5-8114-1350-8. — Tekcr:
ANIEKTPOHHBIH// Jlanb: ANEKTPOHHO-ONOIMOTeuHAS CUCTEMaA. — URL:

https://e.lanbook.com/book/168418.

1.6. Hpomos U. E. 3agaun mo obmieit ¢usuke [DnekTpoHHBIN pecypc]: yueOHoe mocobue /
Wponos U. E. - Canxr-IlerepOypr: Jlans, 2020 - 420 c. - locTyn K MOJTHOMY TEKCTY € caiiTa
3BC Jlans: https://e.lanbook.com/book/126942.

1.10. I'pabosckuii, P. U. CoopHuk 3anau o ¢usuke : yueOHoe nocobue / P. U. ['pabosckuii. — 4-e uzn.,
crep. — Cankr-IlerepOypr : Jlanb, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. — Tekcr :
3JIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-0MOIMOTeUHAS cUCTEMa. — URL:
https://e.lanbook.com/book/210959.

8. Pecypchbl HHGOPMALIMOHHO-TEJIEKOMMYHHUKAIMOHHOM ceTH «AHTEpHET», HE0OX0AMMbIe
JJIS1 OCBOEHMS IV CHUTITTHHBI

1. EnnHoe okHO AocTyma K yueOHO-MeToIM4ecKuM pa3paboTkam https://toypray.pd

2. OBC «JIanb» http://e.lanbook.com/

3. VuuBepcuretckas oudamorexka ONLINE http://biblioclub.ru
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4. ®uszuka. MexaHuKa: BUPTYaJIbHBI aHAJIOT JIAOOPATOPHOTO OOOpPYAOBAHUS: OO0y4arOIUN
pecypc Asl caMOCTOSTEIbHOM pabOThl CTYyJEHTOB OYHOM M 3a04HOU (opmbl 0OydeHus. - Tekcr:
3JIEKTPOHHBIN. - AJlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauvecKkue YKa3aHUsA Il 00y4al0IIUXCH M0 OCBOEHHUIO TUCIIHILIHHBI

Y4eOHo-MeToauuYecKue pa3padboTku umeroTest B Hayunoit  Oubnuotexe u JNEKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypanbckuii [AY:

1. MonekynsapHas (u3MKa U TEPMOJIMHAMHKA [DJIEKTPOHHBIH pecypc]: ydeO. mocobue mis
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepretuka u snekTporexuuka, 19.03.02 IIpoaykTel nuTaHUs U3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaiibHOCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeactsa] / KOxHO-
VYpansckuit ['AY, Unacturytr arpowskenepuu; coct. E. M. Bacapeiruna. - YemsOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c.: tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nvecKrue OCHOBHI KJIACCUYECKOW MEXaHUKH [DJIeKTPOHHBIN pecypc]: yuel. mocodbue s
CaMOCTOSITEITLHOW pabOThI CTYIEHTOB OYHOW M 3a04HON (GopMbl oOydeHws [Hampasienui 35.03.06
Arpounxxenepus, 13.03.02 DnekrposHepreTuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcruryatanuss TPaHCHIOPTHO-TEXHOJIOTHYECKUX MAIlMH U
KOMIUIEKCOB, crernanibioctu 23.05.01 Hazemubie TpancnopTHO-TeXHOJIOrHYeckue cpenactsa] / KOxuo-
VYpansckuii ['AY, Uncturyr arpoumxenepun; coct. E. M. bacapeiruna. - Yensounck: HOxHO-
VYpansckuit 'AY, 2019. - 99 c.: wun., T1abn. - bubmuorp.: c. 99 (5 masB.). Pexum npoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrtpocratuka. llocTrossHHBIH TOK [DnekTpoHHBI pecypc]: yueb. mocobue st
CaMOCTOSITENTLHOW Pa0OThI CTYACHTOB OYHOW M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypanbckuit [AY, 2018 - 95
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNeKTpOMarHuTHbBIE SIBJICHUS U KBAaHTOBBIE 3(h(eKThI [ DneKTpoHHBII pecypc]: yuebd. mocodue
JUIS. CaMOCTOSITEIbHON pabOThI CTYJEHTOB OYHOM U 3a04. popMbl 00yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounxenepun; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 49
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DOnextpuuectBo. Marnetusm. OnThka W KBaHTOBas ¢u3nuka [DIEKTPOHHBIA pecypc]:
71a00paTOPHBII MPAKTUKYM JUIsl CTYJIEHTOB OYHOM U 3a04HON (popMbl 00yueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TPaHCHOPTHO-TEXHOJOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONMOTHUecKue cpeactnal / FOxHo-
VYpanbckuiit [AY, Uncturyt arponmkenepun; coct.: E. M. bacapeiruna, 10. A. HukummHs. - 2-e u3f.,
uchp. u gon. - Yensaobunck: FOxuo-Ypansckuit 'AY, 2019. - 182 c.: un., tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnyeckre OCHOBBI MeXaHUKHU. MolekynsapHas (U3MKa U TEpMOJUHAMUKA [ DIEKTPOHHBIH
pecypc]: 1abopaToOpHBIN MPAKTUKYM TSI CTYACHTOB OYHOU U 3a09HON (hOpMBI OOyUEHHS [ HarIpaBIeHUH
35.03.06 Arpounenepus, 13.03.02 Dnexrposnepreruka u snekTporexHuka, 19.03.02 IlpogyxTsl
MATAHUSI U3 PACTUTENBHOTO ChIpbs, 23.03.03 DkcruryaTanus TpaHCIOPTHO-TEXHOJOTHYECKUX MAIIWH U
KOMIUIeKCOB, criernanbaoctu 23.05.01 HazemHble TpaHCOpTHO-TeXHOJIOTHYecKue cpenacTa] / KOxHo-
VYpaneckuiit [AY, Unctutyt arponmkenepun; coct.: E. M. bacapeiruna, 10. A. HukummHs. - 2-e u3f.,
uchp. u jon. - Yensounck: FOxuo-Ypansckuit AY, 2019. - 136 c.: uin., Tabn. - C npui. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopHas pabota Nel. OmnpezneneHue YCKOPEHHsSI CHJIBI TSDKECTH C  TOMOILBIO
MaTEeMaTHYeCKOro MasTHHKA: METOJIMYECKHE YKa3aHUs IJIs CaMOCTOSTEIbHOW pabOThl CTYAEHTOB
OyHOH ¥ 3ao4yHoil Qopm oOyueHuss [HampaBienudt 35.03.06 Arpounkenepusi, 13.03.02
DnexTposHepreTrka M 3iekTpoTexHuka, 19.03.02 IlpoaykThl mUTaHUS W3 PACTUTENIBHOTO ChIPbS,
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23.03.03 OkcrutyaTanust TPAHCIOPTHO-TEXHOJOTUYECKUX MAIlMH M KOMIUIEKCOB, CHENHAIBHOCTH
23.05.01 Ha3emHble TpaHCIIOPTHO-TEXHOJIOTHUECKUE cpencTBa] / coctaBurenu: E. M. bacapeiruna, tO.
A. Huxumms; FOxHo-Ypansckuit I'AY, UacTHTYT arpomxeHepun. - Yensounck: KOxxHo-Y panbckuid
'AY, 2021. - 10 c.: un., Tabn. - bubmumorp.: c. 10 (8 Ha3B.). - TeKCT: ANEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGoparopHass pabora Ne2. McciaenoBaHue paBHOYCKOPEHHOTO JBHKCHHUS Ha MaIllMHE
ATByJa: METOIMYECKHE YKA3aHUS JJISI CAMOCTOSITETILHON paboOThl CTY/IEHTOB OYHOM M 3a04HOU (hopm
oOyuenus [Hanpasienuit 35.03.06 Arpounskenepus, 13.03.02 DaeKTpo3HEpPreTHKA U SJIEKTPOTEXHHKA,
19.03.02 IlpoaykThl HUTaHMSI M3 PACTUTEIBHOTO CbIpbs, 23.03.03 OxcruryaTanuss TPaHCIOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Haszemuble TtpaHcnopTHO-
TexHosiornueckue cpeacrsal / cocrasutenu: E. M. bacapeiruna, FO. A. Hukummn ; FOxxHO-Y panbckuii
I'AY, Unctutyt arpowkenepuu. - Yemssounck: HOxuo-Ypansckuii 'AY, 2021. - 10 c.: un., Tabm. -
bubnmorp.: c. 10 (8 Ha3B.). - TekcT : AMEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas pabora Ne3. OmpenerneHrne MOMEHTAa MHEPIIUHM Tela METOJIOM KPYTHIBHBIX
KojeOaHui : METOAMYECKHUE yKa3aHUs AJIi CaMOCTOSTENbHON pabOThl CTYJEHTOB OYHON M 3a0YHOU
dbopm oOyuenus [HampaBieHwit 35.03.06 Arpouwmxkenepus, 13.03.02 DnexTposHepreTHka u
anektporexHuka, 19.03.02 IIpoaykTel muTaHus M3 pacTUTENBHOTO Cbipbs, 23.03.03 Dxcruryaranus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MalllMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TPaHCIOPTHO-TEXHOJIOTHYeckue cpenactBal / coctasutenu: E. M. bacapeiruna, FO. A. Huxumun ;
OxHo-Ypanbckuit 'AY, UactutyT arpomwxkenepun. - Yensounck: FOxuo-Ypansckuit [AY, 2021. - 9
C.: WL, Ta0J1. - bubnuorp.: ¢. 9 (8 Ha3B.). - TEKCT : AIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnas pabora Ne4. VI3yueHue TrapMOHHYECKOrO KOJIEOAHHUS C IMOMOUIBIO
MPYKUHHOTO MasiTHUKA: METOJUYECKHE YKa3aHUs JJI1 CaMOCTOSITENIbHON paboThl CTYJEHTOB OYHOU U
3a04yHOi (popm oOyuenus [HanpasneHuii 35.03.06 Arpounxenepusi, 13.03.02 DnexTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlpoxykTel nmuTaHus U3 pacTUTENBHOIO Cbipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, crneunanbHoctd 23.05.01 Hazemuble
TPaHCIIOPTHO-TEXHOJOTHYecKue cpencra] / cocraBurenu: E. M. bacapeiruna, HO. A. Hukumms ;
OxHo-Ypansckuit [AY, UnctutyT arponxkenepui. - Yensounck: FOxuo-Ypansckuiit AY, 2021. - 10
C.: WI., Tabi. - bubnuorp.: ¢. 10 (8 Ha3B.). - TeKCT: 2NIEKTPOHHBIH. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlabGoparopHass pabGora Ne5. MccrnemoBanue 3aTyxamooIuxX KoJeOaHUIl: METOAMYECKHE
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTYyIEHTOB OYHOM M 3a04HOM (opM 00yueHHUsl [HarpaBiIeHUN
35.03.06 Arpounkenepus, 13.03.02 Onexrposnepreruka u snekrporexHuka, 19.03.02 IIpoxyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MaIIUH U
KOMILIeKcoB, crnenuanbHocTd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
cocraputen: E. M. bacapeiruna, 1O. A. Hukumun; OxHo-Ypansckuit T['AY, HWacrtutyt
arpomxenepuu. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 10 c.: ni., Tabxa. - bubmuorp.: ¢. 10 (8
Ha3B.). - TeKcT: aNeKTpOHHBIN. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGoparopHas pabora Ne6. OmpeneneHue MOMEHTa HMHEPLMHM MasTHHKa MakcBesua:
METOJIMYECKUE yYKa3aHUs Il CAMOCTOSATENbHONU paboThl CTY/IEHTOB OYHOM U 3a04HOM GopM oOyueHus
[nanpaBnenuid 35.03.06 Arpounskenepus, 13.03.02 DnexTposHepreTrika u 3ekTporexHuka, 19.03.02
[IponykTel mUTaHUs W3 PacTUTENBHOrO  Chipbs, 23.03.03 DOkcruryatanus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAaIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemuble TpaHcnopTHO-
TexHoJoruueckue cpeactnal / coctautenu: E. M. bacapeiruna, 10. A. Hukumun; KOxxHO-Y panbekuit
I'AY, Uncturyr arpomxenepuu. - Yenaounck: IOxuno-Ypansckuit 'AY, 2021. - 9 c.: un., tabdn. -
bubmuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2IEKTPOHHBIN. - AJIpecC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnass pabora Ne7. OmpeneneHue CKOPOCTH MyJIH C TOMOIIBIO KPYTHJIBHO-
0aJITMCTUYECKOTO MasiTHUKA: METOAMYECKHE YKa3aHUs JJIsl CAMOCTOSATENIbHOM pabOTHI CTYACHTOB OYHOM
1 3a04HON (popm oOyuenus [HanpasieHuit 35.03.06 Arpounkenepus, 13.03.02 DnexTposHepreTuka u
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anektporexHuka, 19.03.02 IIpoaykTel muTaHUs W3 PACTUTENBHOTO Chipbs, 23.03.03 DkcrmyaTtanus
TPAHCIIOPTHO-TEXHOJIOTUYECKUX MaIlMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TPaHCIIOPTHO-TEXHOJOTHYeCKue cpenactBal / cocraBurenu: E. M. bacapeirmna, 0. A. Huxummh;
HOxHo-Ypanbckuit [AY, UactutyT arpomwxenepud. - YensOunck: FOxuno-Ypansckuii [AY, 2021. - 10
C.: WI., Ta0J1. - bubmuorp.: ¢. 9-10 (8 Ha3B.). - TekcT: INEKTPOHHBIN. - AJpeC B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopatopHas pabora Ne8. M3ydeHue ympyroro W HEYNpyroro yjuapa: METOAHYECKUE
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTYIEHTOB OYHOM U 3a04HOM (hopM 00yueHHUs [HarpaBiIeHUN
35.03.06 Arpounxenepusi, 13.03.02 Dnexrposnepretuka u sjekTporexHuka, 19.03.02 ITpomykTbl
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHbIe TpaHCTIOPTHO-TEXHOJIOTHYECKHE CpeacTBal /
cocraputen: E. M. bacapeiruna, 0. A. Hukumumb; HOxHo-Ypanbckuit ['AY, HWuHCTHTYT
arpomwkeHepun. - Yensiounck: FOxuo-Ypansckuit [AY, 2021. - 14 c.: un., tadiu. - bubmuorp.: c. 13-14
(8 Ha3B.). - TekcT: AMeKTpOHHBIN. - Aapec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmanuoHHble TEXHOJOTHH, HCIOJIb3yeMble MIPU OCYIIeCTBICHUHU
o0pa3oBaTe/IbHOIO Mpolecca Mo AMCHUIINHE, BKJIIYas NepevyeHb NPOrpaMMHOIo odecrevyeHus
U MH(OPMAIHOHHBIX CIPABOYHBIX CHCTEM

B HayuHoii On0i11roTeke ¢ TepMHUHAIBHBIX CTaHIMIA TPEIOCTABIISETCS TOCTYI K 0a3aM JaHHBIX:
- Texakcnept (nHbOpManoHHO-cripaBovHas cucrema 'OCToB);

- «CenbXx03TeXHUKa» (ABTOMATU3UPOBAHHAS CIIPABOYHASI CHCTEMA);

- My TestX10.2.

Hepeqeﬂb JJUICH3UOHHOI'0 MporpamMmmMHOro odecrneueHus
MyTestXPRo 11.0
Microsoft Windows PRO 10 Russian Academic OLP 1License NoLevel Legalization
GetGenuine
MoitOdpuc CrannapTHbIit

11. MaTepuanbHo-TeXHH4YecKasi 6a3a, Heo0OXoAuMasi /Il OCYLeCTBJICHHSA
00pa30BaTeIbHOIO NMpPoOLECcca MO0 TUCHUIIIHHE

YueOHble ayTUTOPUHU VISl IPOBE/IEHUS 3aHATHI, MPeIyCMOTPEHHBIX NMPOrPaMMOii, OCHAIIlEHHbIE
000py10BaHMEM H TEXHHYECKHMMH cpeacTBaMu o0ydeHus. [lomemeHus 1 caMOCTOSTEIbHOI
padoThI 00yUAIOIIUXCS.

[Tomemenune nusi camocrosarenbHOM paboTel 454080, UYensOunckas o0m., r. YensaOuHCK,
npocnekt JlennHa, 75, rinaBuslil kopiryc, ayauropus Ne303.

YyueOHast ayTUTOpHS IS TIPOBENICHHSI 3aHATHI JIEKITHOHHOTO M CEMUHAPCKOTO THIIA, KypPCOBOTO
NPOEKTUPOBAHUS, TPYNIOBBIX M HWHIMBUAYAJIbHBIX KOHCYJbTAllMi, TEKYyIIEro KOHTPOIS U
npoMexyTouHoil arrecraunu,454080, Yensbunckas o6m., r. Yensbunck, yn. Kpacnas, 38, yueOHbIN
kopmyc, ayauropuu Ne 310s.

Y4eOHble ayAUTOPUM [UIS TPOBEACHUS 3aHATHH JIGKIMOHHOTO W CEMHHApPCKOTO THIIOB,
TPYIIOBBIX U UHIUBHYaIbHBIX KOHCYIbTAIUN, TEKYIIET0 KOHTPOJS U MPOMEKYTOUHOU aTTeCTallH,
OCHAIIleHHasi 00OPYJIOBaHWEM U TEXHUYECKUMH CPEICTBAMH JUIS BBIIOJHEHHS JTAOOPAaTOPHBIX padboT
454080, Yensbunckas o0im., r. Yenabunck, yin. Kpacnas, 38, yuebnblil kopnyc, aynutopun Ne 2093,
2055.

IlepeuyeHb 000py1I0BaHNS U TEXHHYECKHX CPEICTB 00y4eHH s
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Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIbHBI KOMITBIOTEP B KOMIIIEKTE: cucremnsiii 6ok Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, monutop 19" LCD, knaBuarypa, mbims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepusiit; Dxpan ¢ anekrponpusogoM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y UL DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK yHUBEPCAJbHBIN»; YCTaHOBKA
nabopatopHas «MasTHUK MakcBeuiay; YcTaHoBKa jaboparopHas «CoynapeHue mapoBy; Y CTaHOBKA
nabopatopnas «MamuHa ATByga»; YCTaHOBKa Ui OIpPEICIICHUS OTHOIIEGHHUS  YIEIbHBIX
TEIUIOEMKOCTEH BO31yxa; YcTaHoBKa JaboparopHas «l'mpockom»; Harnsnxble ydeOHble mocoOwus;
Kommexkt naGopartopum "DnektpuuecTBO W MarHetusMm'"; Monoxpomatop YM2; VYcraHoBka yis
M3y4YeHHs 3aKOHOB I'€OMETPUUYECKON ONTUKHU; YCTaHOBKA JJIs U3y4eHUs AUQpakiuy; YCcTaHOBKA Ui
M3ydeHHUs] MHTep(GEpEeHIMH CBETa; YCTAHOBKA Ui M3YYCHHUs IMOJSAPU3AIMM CBETa; YCTAaHOBKA JUIA
u3ydeHus: aOCOJIOTHO YEpHOIo Teja; YCTAHOBKA JUISl MCCIEJOBAHUS XAPAKTEPUCTUK BaKyyMHOIO
¢dorosnemenTa.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIlU
00yyJaronmxcs
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

OIIK-1 Cnocoben pemiath THIOBBIC 3a1a4d MPOQPECCHOHAIBHON IESITEIIbHOCTH Ha OCHOBE 3HAHMM
OCHOBHBIX 3aKOHOB MAaTEMaTHYEeCKMX M €CTECTBEHHBIX HAyK C NPHUMEHEHHEeM HWH()OpPMAIMOHHO-
KOMMYHHKAITUOHHBIX TEXHOJIOTHM

Kon u HanmeHoBaHME Dopmupyemsie 3YH Haunmenosanme
WHIUKATOpa 3HAHUS yMEHHs HABBIKH OLIEHOYHBIX
JIOCTHKECHHS CpeacTs

KOMIETEHIIUU
WJI-1.0mx-1 OG6yyaroruics OGyuaroruiics OGyuaroruiics Texymuit
Hcnonb3yer JOJIKEH 3HATh: JOJIKEH YMETh: JOJIKEH BIAJETh: | KOHTPOJIb.
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI UCTIOJIb30BaTh HaBBIKAMU: - ompoc Ha
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | OCHOBHBIE 3aKOHbI HICTIONIb30BAHHUS TIpaKTITICCKOM
JTUCUUTUINH IS JUCIUILTNH ((DU3KUKH) | €CTECTBEHHOHAYYHBIX | 3HAHUW OCHOBHBIX ‘:‘aHHmH;
pereHus JUTSL PETICHUS IACTIATLINH ((pr3UKH) 3aKOHOB Ha6ogzz§;mﬁno
CTaHAAPTHBIX 3a/1a4 B | CTAHJAPTHBIX 33/1a4 B JUISL peLIeHUs €CTECTBEHHOHAYTHBIX | 1o6ore:
COOTBETCTBHH C COOTBETCTBHH C CTaHJAPTHBIX 33]1a4 B | JUCIHMILINH ((PU3UKH) | _ TeCTHPOBAHHE
HaIlpaBJICHHOCTBIO HaIlpaBJICHHOCTBIO COOTBETCTBHUU C AJI1 pCIICHUA HpOMe)KyTO‘IHa?I
npohecCHOHANBHOMN npohecCHoHaIbHON HaIlpaBJICHHOCTBIO | CTAHJAPTHBIX 33Ja4 B | aTTecTanys:
JIeATETLHOCTH JIeATETLHOCTH npodeccuoHaIbHON COOTBETCTBHH C - 9K3aMEH;
—(b1.0.10-3.1) IESATENLHOCTH HANPAaBJIEHHOCTBIO | - 334eT
- (b1.0.10-V.1) npodeccroHaTLHOM
JIeSITEIbHOCTH -
(b1.0.10-H.1)
OIIK-5. CmocoGeH y4dacTBOBaTh B IPOBEIECHUU OKCIEPUMEHTAIBHBIX  HMCCIEAOBAHUNA B
po(heCcCHOHATLHOM NI TEIILHOCTH

Kon u HaumeHnoBaHue ®Dopmupyemsie 3YH Haumenosanue
HWHIOWKATOpa 3HAHUA YMEHUS HAaBBIKU OLICHOYHBIX
JIOCTYDKCHHUS CpeacTs

KOMIIETEHIIMH
NA-1.0nk-s5 OO6yuatronuiics qomxkeH | OOydarommiics gobkeH | OOywaromuiics AomkeH | Texymui
Y‘IaCTByeT B 3HATh: OCHOBHBIC YMETH: UCTIOJIB30BATH BJIaJI€Th: HABBIKAMU: KOHTpOJ'IB:
OKCICPUMEHTAJIbHBIX 3aKOHbI OCHOBHBIC 3aKOHbI HCITOJIL30BAaHUS 3HAHUI - OTBET Ha
HUCCIICA0OBAHUAX €CTCCTBCHHOHAYYHBIX €CTCCTBCHHOHAYYHBIX OCHOBHBIX 3aKOHOB IMPaKTUYECKOM
3eKTpooOopyOoBaHUs | MUcHUIUIAH (QU3nKW), | JUCOUIUTNH (QU3WKH) B | E©CTECTBEHHOHAYYHBIX | 3aHSATHH;
" CpCACTB HCIOJIB3YONIUECs B OKCIICPUMCHTAJIbHBIX JUCHUITIINH ((I)I/ISI/IKI/I) B - OTYET o
aBTOMAaTHU3allun OKCIICPUMCHTAJIbHBIX HCCIICAJOBAHUAX SKCIICPUMCEHTAJIbHBIX na60paT0pH01“4
HUCCIICA0BAHUAX 3JI€K'I‘pOO60py,Z[OBaHI/I$I HUCCIICA0OBAHUAX pa60Te;
3eKTPO0OOpyIOBAHHUS U CPEJCTB ANEKTPOOOOPYIOBAHUS | - TECTHPOBAHUE
" CpCACTB aBTOMaTu3aluu - " CpCACTB HpOMexcyTquas[
aBTOMaTH3aluu (b1.0.10-Y.2) aBTOMAaTHU3aLUU - arTecTauus:
—(b1.0.10-3.2) (b1.0.10-H.2) - DK3aMeEH,;
- 3a4eT

2. IToka3aTejn, KPpUTEPUM U IIKAJIA OLCHUBAHUS UHAUKATOPOB JOCTHKEHUS KOMIIETEeH Uil

dopmupyembIe Kputepun u 1mkasna orjeHUBaHUS pPe3yJbTaTOB 00yUYEHHS MO JUCHUTUINHE
3YH
Henocrarounsrit JocratouHslit Cpennuii ypoBeHb BrIcoknii ypoBeHb
YPOBEHb YPOBEHb
b1.0.10-3.1 OOyyaromuiicst He OOyuaromuiicst c1abo OOyyatomuiicst OOyyaronuiicst ¢

3HACT OCHOBHBIC 3HACT OCHOBHKBIC 3aKOHBI HE3HAYUTCIIbHBIMU Tpe6yeM0171 CTCIICHBIO

3aKOHBI C€CTCCTBCHHOHAYYHBIX omrOKaMu U IIOJIHOTBI 1 TOYHOCTH

CCTCCTBCHHOHAYYHBIX JUCHUIIINH ((1)I/I3I/IKI/I) OTACIIBHBIMHA 3HAa€T OCHOBHBIC 3aKOHBI
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TUCIIUTUTAH ((pU3UKH)
JUTSL PELICHUS
CTaHJApPTHBIX 33j1a4 B

JJIA peIICHUA
CTaHJAapTHBIX 3a4a4 B
COOTBCTCTBUU C

npoOenaMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX

€CTeCTBEHHOHAYYHBIX
JUCLUILIHH ((PU3UKH)
JUISL peILIeHUs

COOTBETCTBUH C HAarpaBJIeHHOCTHIO JUCUUILIAH ((PU3UKH) CTaH/AapTHBIX 33/1a4 B
HarpaBJIeHHOCTHIO npodeccroHabHO JUISL peILIeHUs COOTBETCTBHH C
npodeccroHaNbHOM JeATEILHOCTH CTaH/apTHHIX 33714 B HAarpaBJIeHHOCTHIO
JIeSITeIIbHOCTH COOTBETCTBHH C npodeccHoHAIBLHOM
HaINpaBICHHOCTHIO JEATeIBHOCTH
npodecCHOHATBHOM
JEATEIbHOCTH
F1.0.10-Y.1 OO0y4atomuiics He | OOyuaromuiics  cmabo | OOywarommmiics  ymeer | OOygarommiicss  ymeeT
yYMEET HCIIONb30BaTh | yMEET  HCIIOJIb30BaTh | HCIIOIH30BaTh HCTIONIb30BaTh
OCHOBHBIE  3aKOHBI | OCHOBHBIC 3aKOHBI | OCHOBHBIE 3aKOHBI | OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
muctuiuine (pusuku) | gucummnue  (Qusuky) | aucuumiuH - (Qusuky) | aucuuiuinH - (QU3UKH)
TSt pewenus | s peuieHust | st peuieHust | st pemeHus
CTaHAApTHBIX 33724 B | CTAaHNAPTHBIX 3aJad B | CTAaHJApTHBIX 3aJad B | CTAaHJApTHHIX 3aJad B
COOTBETCTBUH C | cooTBETCTBUU C | COOTBETCTBHUU C | COOTBETCTBHUHU c
HAaIpaBJIEHHOCTHIO HAarpaBJIEHHOCTHIO HAaIpaBJIeHHOCTHIO HaIpaBJIeHHOCTHIO
npodeccHoHaNTBEHOM npodeccrnoHaNbHOM npodeccrnoHaIbHOM npodeccrnoHaIBEHOM
JEATETbHOCTH JIESITEIIHOCTH JIESITEIIEHOCTH C | IesATeNpHOCTH
HE3HAYUTEIIbHBIMA
3aTpyJHEHUSIMU
b1.0.10-H.1 OO0yuaromuiics He OO6y4atomtmiicst cnadbo OObyuarommiics ¢ OO0y4atonruiics
BJIaIceT HaBBIKAMU BJIajiceT HaBBIKAMHU HEOOIBIINMHU CBOOOHO BiIageeT
HCTIONIb30BAHUS WCTIONIb30BAHMS 3HAHUH 3aTpyJHEHUSIMA HaBBIKAMHA
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIajieeT HaBbIKAMU WCIIOJIb30BaHMS 3HAHUI
3aKOHOB €CTECTBEHHOHAy4YHbIX | HCIOJB30BaHMS 3HAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAy4YHbIX | JUCUUILIMH ((PU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUIUIHAH ((DU3UKH) JUISL pELICHHUS €CTECTBEHHOHAYUYHBIX JTUCLUILIHH ((DU3UKH)
JUISL peLLICHUST CTaH/IapTHBIX 327124 B JUCUUILIHH ((DU3UKH) JUISL peILIeHUsT
CTaH/IAPTHBIX 3271349 B COOTBETCTBHU C JUISL pETLICHUS CTaHAAPTHBIX 33714 B
COOTBETCTBHH C HaIpaBICHHOCTHIO CTaH/AAPTHBIX 3371349 B COOTBETCTBHH C
HaIpaBJIeHHOCTHIO npodeccrnoHabHOM COOTBETCTBHH C HaIpaBJICHHOCTHIO
npodeccrnoHaNbHOM JIeSITeIIbHOCTH HAaIpaBJIEHHOCTHIO npodeccHoHAIEHOM
JIeITeIIbHOCTH npodeccrnoHaIbHOM JIeSITEIIEHOCTH
JIeSITEIIbHOCTH
51.0.10-3.2 OOyuarommiics He OO6yJatomnmmiicst cnadbo OOyuarommiics ¢ OO0yuJarommiics ¢
3HAeT OCHOBHBIE 3HAEeT OCHOBHBIC 3aKOHBI HE3HAYMTEIIbHBIMU TpeOyeMoii CTeNeHbI0
3aKOHBI €CTECTBEHHOHAYYHBIX ouIMOKaMu U MOJIHOTBI ¥ TOYHOCTH
€CTECTBEHHOHAy4YHbIX | JUCUMIUIMH ((HU3UKH), OT/EIbHBIMU 3HAeT OCHOBHBIEC 3aKOHBI
JMCUMILIAH UCTIONIb3YIOIINECS B npobenaMu 3HaeT €CTECTBEHHOHAYYHBIX
(puzuknm), 9KCIIEPUMEHTAIbHBIX OCHOBHBIE 3aKOHBI JUCIUILIHH (HU3UKH),
HCTIOJIB3YIOIINECS B UCCIIEeIOBaHUAX €CTECTBEHHOHAYYHBIX UCTIOJIb3YIOIINECS B
9KCIIEPUMEHTAIIBHBIX | 3IJIEKTPOOOOPYIOBAHUS JCIUILINH ((PU3UKH), 9KCTIEPUMEHTATBHBIX
HCCIIEIOBaHMAX U CPEJICTB UCTIONb3YIOIINECS B HCCIEJOBAaHMAX
JNEKTPO- aBTOMAaTH3alNU 9KCTIEPUMEHTAIILHBIX 3JIEKTPOOOOPYAOBAHUS
o0opynoBaHus 1 HCCIIEJOBaHMAX 1 CPEICTB
CpeACTB IIEKTPOOOOPYLOBAHUS aBTOMAaTHU3alNU
aBTOMAaTH3ALUH U CPEICTB
aBTOMAaTHU3alUU
b1.0.10-V .2 OO0yuatonuiics He OO6yuqatommiics ciabo OObyuarommiics ymeer OObyuarommiicss ymeet
YMEET HCII0JIb30BaTh yYMeEEeT UCIIOJIb30BaTh HCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHbIE 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHbIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAYYHBIX
qucnuIuinH (Gusnkn) | mucuuiuivH (Gusukw) B | AUCIUIUINH (GU3UKK) B | TUCHUIUINH ((pr3ukn) B
B 9KCIEPUMEHTAIILHBIX 9KCTIEPUMEHTAIILHBIX 9KCTIEPUMEHTATBLHBIX
9KCIIEPUMEHTAIBHBIX HCCIIEIOBaHMAX HCCIIEJOBaHMAX HCCIIEJOBAaHMAX
HCCIIEIOBaHMAX JIEKTPOOOOPYAOBAHUS | BIIEKTPOOOOPYAOBAHUS | 3IIEKTPOOOOPYHLOBAHUS
JNEKTPO- U CPEJICTB U CPEJCTB 1 CPEJCTB
o0opyioBaHus U aBTOMAaTH3alUuHU ABTOMATH3aLUH C aBTOMAaTHU3alUuU
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CpencTB HE3HAYUTEIILHBIMH
ABTOMAaTH3ALUH 3aTpyIHEHUSIMU
b1.0.10-H.2 OOyyatomuiicst He OOyuaromuiicst ciabo OOyyatomuiicst OO0yuaromuiics
BJIajieeT HaBBIKAMH BJIajieeT HaBbIKAMU HeOOJIBLIINMU CBOOO/IHO BiIaieeT
UCTIONIb30BAHUS WCTIONIb30BAHMS 3HAHU I 3aTpyJHEHUSIMU HaBBIKAMH
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaieeT HaBbIKAMU UCIIONIb30BaHMsl 3HAHUN
3aKOHOB €CTECTBEHHOHAYYHbIX | HCIOJB30BaHMS 3HAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | JUCHUIUIMH ((DU3UKH) B OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
OUCIUTUTAH ((HU3HKN) AKCIIEPUMEHTAIBHBIX €CTECTBEHHOHAYTHBIX mucturuiaH (pr3ukn) B
B HCCIIETOBAHIIIX mucnutuiaH (pr3uku) B 9KCIEPUMEHTAIBHBIX
9KCIIEPHMEHTAIBHBIX | 3JIEKTPOOOOPYIOBaHUS IKCIIEPHUMEHTAIBHBIX HCCIICIOBAaHUAX
HCCIIeIOBAHUSX U CPE/CTB HCCIIIOBAHUAX 3JIEKTPOOOOPYIOBaHUS
JJIEKTPO- ABTOMATU3aLUH 3JIEKTPOOOOPYIOBAHUS U CPEACTB
o0opynoBaHust 1 U CPEJICTB aBTOMAaTHU3alNU
CpeACTB aBTOMAaTHU3alUU
ABTOMAaTH3ALUH

3. TunoBbIie KOHTPOJIbHBIC 3aIaHUA U (I/I.TI]/I) HHBbIC MaTE€pHUaJbI, H606X0)II/IMI>IC JJIF OICHKH
3HaHHﬁ, yMeHHﬁ, HAaBBbIKOB U (I/IJ'I]/I) onbITa 1€ATCJIBHOCTH, XapPaKTCPU3YIOLIIHX
C(l)OpMI/IpOBaHHOCTI) KOMIIeTEHIINI B nmpouecce OCBOCHUS TUCHHUIIIMHBI

TunoBbele KOHTPOJIbHBIE 3a/laHUS U MaTepUabl, HEOOXOIUMbIE JUI OLEHKU 3HaHUM, YMEHUN U
HaBBIKOB, CO/iepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynspHas ¢u3uKa U TepMOAMHAMHUKA [DJEKTPOHHBIA pecypc]: yueb. mocobue uis
CaMOCTOATENIbHOM pabOThl CTYJEHTOB OYHOW U 3a04HOM (opmbl 0O0yueHus [HampaBienuit 35.03.06
Arpounxxenepus, 13.03.02 Dnekrposnepreruka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMIUIEKCOB, crernanbaoctu 23.05.01 Hazemuble TpancnopTHO-TeXHOJIorHYeckue cpenactsa] / KOxuo-
VYpansckuii ['AY, Uncruryr arpoumkenepun; coct. E. M. bacapeiruna. - Yensounck: HOxHO-
VYpansckuii ['AY, 2019. - 47 c.: Taba. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum gocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. duznyecKkre OCHOBBI KJIACCHYECKON MEXaHUKH [DNeKTpoHHBIN pecypc]: yuel. mocodue s
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreTuka u 3nekrporexHuka, 19.03.02 IIpoxykTsl nutanus u3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii I'AY, Uncturyr arpouwmkenepun; coct. E. M. bacapeiruna. - Yensounck: HOxHO-
VYpansckuit T'AY, 2019. - 99 c.: wun., T1abn. - bubmuorp.: c. 99 (5 HazB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctatuka. IlocTosHHBIH TOK [DNEeKTpOHHBIM pecypc]: ydeO. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYIEHTOB OYHOW U 3a04. (opMbl 00yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounskeHepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Jloctym u3 nokanbHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. D7eKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(h(eKThI [ DnekTpoHHbIN pecypc]: yuebd. mocodue
JUISL CaMOCTOSITEIbHON pabOThI CTYJEHTOB OYHOM U 3a04. (hopMbl 00yueHus / FOxuo-Ypanbckuii 'AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 49
c. - Hocrym u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. OnextpuuectBo. MarnetusMm. OnTuka M KBaHTOBas (¢u3MKa [DIEKTPOHHBIH pecypc]:
71a00paTOPHBII IPAKTUKYM JJISl CTYJICHTOB OUHOM M 3204HOM opMbl 00yueHus [Hanpasienuii 35.03.06
Arponnxenepus, 13.03.02 Dnextposnepretuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus U3
pacturenpHOro cuipbsi, 23.03.03 OxkcmyaTanus  TPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMILIEKCOB, criennaibHOCTH 23.05.01 HazemHsie TpancnopTHO-TEXHOJIOTHYECKUE cpeactna] / KOxHO-
VYpansckuii [AY, Uncturyt arponnskenepun; coct.: E. M. bacapsiruna, 10. A. Hukummus. - 2-e u3f.,
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uctp. u nom. - Yensounck: KOxHo-Ypansckuiit [AY, 2019. - 182 c.: un., Tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum noctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. du3nueckre OCHOBBI MEXaHUKH. MoJieKysipHast (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc]: 1abopaTOpHBIA MPAKTUKYM JJIs CTYJEHTOB OYHOM U 3209HOM (hOpMbI 00yUCHHUS [HAPABICHHIA
35.03.06 Arpounxkenepus, 13.03.02 DnexkTposHeprervika M 3iekrporexHuka, 19.03.02 IIpomykTsl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEKCOB, criennanbHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii 'AY, Uncturyt arponrkenepun; coct.: E. M. bacapeiruna, 10. A. Hukummn. - 2-e u3f.,
ucrp. u goi. - Yensounck: KOxnHo-Ypansckuii 'AY, 2019. - 136 c.: wi., Tadim. - C npwit. - bubauorp.:
c. 133 (5 nasB.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeroauvecKkue MaTepuaJibl, ONpeaeasaoiue Npoueaypbl OeHNBAHUS 3HAHUI, YMEHUH,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOImMX c()OPMUPOBAHHOCTH
KOMIIeTeHIUi

B nmaHHOM paszgene METOOMYECKHE MaTepHallbl, OINPEACIAIOIUE IPOLEAYPHl OLICHUBAHMS
3HAaHUH, yMEHHWH, HABBIKOB, XapaKTEPU3YIOMIMX 0a30BbI ATam (OPMHUPOBAHUS KOMIIETCHIIMN I10
mucuuiuinHe «Dusuka», IpUBEIEHbl IPUMEHNUTENBHO K KaKJIOMY U3 HCIOJIb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTU U IPOMEXKYTOYHON aTTeCTalluK 00yUYaroIIuXCsl.

4.1. OneHoYHbIE CPeCTBA JIJIsl IPOBeAeHUsI TEKYIEro KOHTPOJIsSI yCIIeBaeMOCTH B
npouecce NPaAaKTHYECKOH MOATOTOBKH

4.1.1. Onpoc Ha IPAKTUYECKOM 3aHITHU

OTBeT Ha MPAKTUYECKOM 3aHSATUU UCTIOIb3YETCs [Tl OLIEHKH KaueCTBa OCBOCHUS 00YJarOIIUMCS
OCHOBHOH TpodecCHOHATBHON 00pa3oBaTeIbHON NPOTPaMMBI 10 OTACIBHBIM BONPOCAM M TEMam
OUCHUIUTMHBL. Tembl ¥ TMJaHbl 3aHATHH (CM. MeToApa3paboTKu M. 3) 3apaHee CcOOOLIAIOTCs
oOyuatormumcsi. OTBET OLICHUBAETCSI OLEHKON «OTIMYHO», «XOPOILIO0», «YAOBIETBOPUTEIBHO» WIIU
«HEYOBJIETBOPUTEIILHOY.

Ne O1eHOYHBIE CpesICTBA Kon u HaumeHoBaHue
TumnoBele KOHTPOJbHBIE 3aJaHust W (WJIM) UWHBIE MaTepuabl, MHIMKATOpa
HEOOXOMMBIE JIJIsl OIICHKH 3HaHWH, YMEHUH, HABBIKOB U (MJIH) OIBITA KOMIIETEHIIMH
NeSITebHOCTH, XapaKTepU3YIOIUX c(OPMHUPOBAHHOCTH
KOMIETEHIIMH B POLIECCE OCBOSHUS! TUCHUTIIIMHBI

1 | Jluck pagmycom 20cM BpaIaeTcs COracHo ypaBHeHHIo ¢=A+Bt+Ct?, NI-1.0omk1
rae A=3 pax; B=- 1c; C=0,1c?, ¢ - yron moBopoTa pagmyca aucKa. Hcnons3yer
Onpenenuts 1is MOMeHTa BpeMeHU 4,0 ¢ 3HaueHue yria MexIy OCHOBHBIE 3aKOHbI
BEKTOPAMH IIOJIHOTO M HOPMAJIBHOIO YCKOPEHHMH, a TaKK€ YHUCIIO | €CTECTBEHHOHAYYHBIX
000pOTOB, CHENAaHHBIX IJUCKOM K JaHHOMY MOMEHTY OT Hauana JUCIUIUIAH AJIs
BpaieHus. M300pa3uTh BEKTOPHI BCEX KMHEMAaTHYECKHX BEIMYUH B peteHus
YKa3aHHbIII MOMEHT BPEMEHHU CTaHJapPTHBIX 3a/1a4 B
COOTBETCTBUHU C
HaNpaBJIEHHOCTHIO
npo¢eCCHOHATBHON
JESITEIBHOCTH
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2 | 'anpBanometp umeer conportusierue 200 Om, u npu cuie Toka 100 NA-1.0nk-s.
MKA CTpeiKka OTKJIOHEHHWs Ha BClo Imkamy. Kakail n00aBOYHBIHA VYyactByeT B
pEe3UCTOp HAAO TMOAKIIOYHTH, YTOOBI TPUOOP MOXKHO OBLIO | AKCHEPUMEHTAIBHBIX
MCIOJIb30BaTh KaK BOJIBTMETP ISl U3MEPEeHUs HampspkeHus ao 2 B? UCCIIETOBaHUSIX
Kakoii myHT Hafo MOAKIIOYUTE K 3TOMY TaJIbBAaHOMETPY, YTOOBI €T0 | AIIEKTPOOOOPYIOBAHUS
MOKHO OBLIO HCIOJIb30BaTh KaK MUJUIMAMIIEPMETP AJIsi U3MEHEHHS U CPE/ICTB
cuiiel Toka 1o 10 MA? aBTOMAaTHU3aIuU

Kputepun ouenku orBera (Tali.) TOBOAATCSA A0 CBEJACHHS OOy4arolIMXCS B Hayayle 3aHSATHM.
OneHka 00BsABISIETCS 00YYAIOLIEMYCSl HEITOCPEACTBEHHO OCIE OTBETA.

Hlkana Kpurepun oneHuBanusi

- 00yJaIONUICS TIOTHO YCBOWII YU€OHBIN MaTepuat;

- IPOSIBJISIET HABBIKKM aHaIM3a, 0000ICHHS, KPUTHUECKOTO OCMBICIICHUS
H BOCIIPUATHA HHq)OpMaHHH, HaBBbIKHU OIIMCaHUS OCHOBHBIX (l)I/I3I/I‘ICCKI/IX

- Marepuaj H3JIOKEH TPaMOTHO, B ONPEACICHHOW JIOTHYECKOM
MOCJIEIOBATEIbHOCTH, TOYHO UCIIOJIb3YETCSl TEPMHHOJIOTHUS;

- MOKa3aHO yMEHWE WILTIOCTPUPOBATh TEOPETUUCCKUE TIOJIOKCHHSI
KOHKPETHBIMH MTPUMEPaMHU, IPUMEHSTh HX B HOBOW CHTYallUH;

- IPOJAEMOHCTPHPOBAHO YMEHHUE peliaTh 3a/1auu;

- MOryT OBITh JONYIICHBI OJHA—IBE HETOYHOCTH IPHU OCBEIICHUU
BTOPOCTETICHHBIX BOIIPOCOB.

OTBET YJIOBJICTBOPSIET B OCHOBHOM TPEOOBAHUSM Ha OIICHKY «5», HO TIPU
Onenka 4 9TOM MMEET MECTO OJIMH U3 HEJOCTATKOB:

(xoporo) - B YCBOGHUU Yy4eOHOr0 Marepualia J0nyieHbl HeOOIbIIue MPOOEIbl, HE
MCKa3MBIIINE COACPKAHKUE OTBETA,

- B PEUICHUU 33134 JONYICHb He3HAYUTEIbHBIC HETOUHOCTH.

- HETIOJTHO WJIM HETIOCJIeIOBATEILHO PACKPBITO COMIEpPKaHUEe MaTeprara,
HO TMOKa3aHo oOllee MOHMMAaHHE BOMPOCAa W MPOAEMOHCTPUPOBAHBI
YMEHHSI, TOCTATOYHBIC IS JATBHEUIIIETO YCBOCHHS MaTepraa,

- UMENHCh 3aTPyAHEHHUS WIH JONYIIEHbl OMIMOKU B OINpeAeTeHUH
MOHSTHIA, WCIOJIB30BAHHH TEPMHUHOJIOTHH, OIMCAHUU (U3NICCKUX
3aKOHOB, SIBJICHUW W TIPOIIECCOB, PEIICHUH 33]a4, UCIIPaBIEHHbIE TIOCTIE
HECKOJIbKUX HABOJISIIIUX BOIIPOCOB;

- HETMOJIHOE 3HaHWE TEOPETHUECKOTo Marepuana; oOydarouiuiics He
MOJKET MPUMEHUTH TEOPUIO B HOBOU CHUTYAITUH.

- HE PACKPBITO OCHOBHOE COJICPKaHHUE YUeOHOTO Marepraa;

- oOHapy)XeHO HE3HaHWE WJIM HENMOHMMaHue OoJbllel Wiu Haubosee
BaXHOW YacTH y4yeOHOro Marepuania;

- IOMyIIEHBl OMMOKH B OMpEACNEHUU MOHITHA, MPH UCHOIH30BAHUU
TEPMHHOJIOTHMH, B ONHCAHWHM (U3HUSCKHX 3aKOHOB, SIBICHUH U
MIPOLIECCOB, PEUICHHUH 3a]1a4, KOTOPbIE HE UCIIPABIICHBI TOCIIE HECKOIBKHIX
HABOJSTIMX BOTIPOCOB.

Onenka 5
(oTIMYHO)

Ouenka 3
(YZIOBJIETBOPUTEIHHO)

Onenka 2
(HEeY1OBIETBOPUTENHHO)

4.1.2. OnieHuBaHue OTYETA 1O JTAOOpPATOPHOIT padoTe

Otuyet no MabopaToOpHON PaboOTEe UCTIOIB3YETCS IS OIEHKH Ka4eCTBAa OCBOCHHS 00YJArOIIIIMCS
OCHOBHOU Tpo(hecCHOHATBHOM 00pa30BaTeIbHOM MPOTPaAMMBI MO OTAEIBHBIM TeMaM JAUCIUILTUHBL.
Conepxanne u popma oTdeTa 1o J1abopaTOpHEIM pabOTaM MPUBOIUTCS B METOJUYECKUX YKa3aHUAX K
naboparopubiM pabotam (m. 3 POC). CoxepxaHue oTyeTa M KPUTEPUU OIEHKKM oTdera (Tabm.)
JOBOJIATCSI IO CBEACHUST 00YJarONIuXCsl B HaYaJle 3aHsATHH.
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Ne OneHOYHbBIE CpEeICTBA Kon n naumenoBanue
TunoBble KOHTPOJBHBIE 3aMaHUsl WU (WIM) HHBIE MaTepHalbl, WHIUKaTOpa
HEOOXOIUMBIC ISl OLICHKH 3HAHWH, YMEHWH, HABBIKOB W (W) KOMITETCHIIHI
OMbITa JESATENIbHOCTH, XapaKTepU3YIOUMX CHOPMUPOBAHHOCTD
KOMIIETEHIIUH B IPOLIECCE OCBOEHUS TUCLUIIIIMHBI

1 1. Uto Ha3BIBACTCS CHIION TSHKECTH? NJI-1.omx-1
2. Yto nogHUMaeTcs Mo CUI0OH BCEMUPHOIO TATOTEHUS? Hcnons3yer
3. 3anuiute GopMyiy Ul ONPENEICHNUS YCKOPEHUS CHIIbI OCHOBHBIE 3aKOHBI
TSAKECTHU. €CTECTBEHHOHAYYHBIX
4. Kak omnpenensieTcsi yCKOpeHHE CBOOOIHOIO MaJeHHs ¢ TOMOUIBIO JUCLHUTIINH JJIs
MaTEMaTHYECKOIro MasiTHUKa? perieHus

5. YUto Ha3pIBaeTCsAI MAaTEMAaTHUYECKUM MAITHUKOM?
6. Kak onpenenuth

CTaHAApPTHBIX 3a1a4 B

nepuon KoJIeOAaHMII MaTEeMaTHYECKOro COOTBCTCTBHHU C

MasiTHUKa? HAIPaBJIEHHOCTHIO
npodeccuoHaATBLHOMI
JIESITENIbHOCTH

2 1. Uto moHuMaeTcs 1o CONPOTUBICHUEM TPOBOAHUKA? NJI-1.omx-5.
2. OT KaKuX mapaMeTpoB MPOBOJHHUKA 3aBUCHUT €T0 YyacTByeT B
COMPOTHUBIICHUE? AKCIIEPUMEHTAIIbHBIX
3. Kak 3aBUCHUT CONTPOTUBICHHE METAIITNYECKOTO MTPOBOAHHUKA OT UCCIIETOBaHMSIX
TeMIiepaTypbl? AIEKTPOOOOPYIOBAHUS
4. 3mepeHue COMpOTUBICHUI METOOM MOCTa Y UTCTOHA. U CPE/ICTB
5. Kak onpenennTs NOJIHOE CONPOTUBIICHUE TTPU aBTOMAaTU3aluU

ITOCJICIOBATCIIbHOM U ITapaJJICJIbHOM COCIMHCHHUHN pe3I/ICTOp0B?

Otuer OLNCHUBACTCA II0 YCMOTPCHHIO IIPCIIOAaBaTCIA OLICHKOM COTIUYHO», «XOPOLIOo»,
«YHAOBJICTBOPUTCIIBHO», «HCYAOBJIICTBOPUTCIILHO» HIIN OHCHKOﬁ BadTCHO», «HEC 3a4YTCHO». OHCHKa

«3a4YTCHO» CTAaBUTCA

oOyJaromumcs,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPUSM,

YCTAHOBJICHHBIM JIJISl TIOJIOXKHUTEIBHBIX OIEHOK («OTIUYHO», «XOPOIIOY», «yIOBICTBOPHUTEIHHOY).
OreHka 00BSBIIACTCA 00YUAIONMIEMYCsl HETTOCPEICTBEHHO MOCTIE CIauu OTUYETa.

HMlxkana

Kpurtepuu onenuBanus

Onenka 5
(oTHMYHO)

- U3JI0’)KEHHUE MaTepuaia JIOTHYHO, TPaMOTHO;
- cBOOOHOE BJIaJIEHUE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATbH CBOM CYKJEHHUS MPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U TPOIIECCHI;

- YMEHHE NMPOBOJIUTH U OIEHUBATh PE3YyIbTaThl H3MEPEHUM;

- CIIOCOOHOCTD pellaTh 3aJJauu.

Ouenka 4
(xoporto)

- U3JI0OKCHUC MaTCpuraia JOTUIHO, I'PaMOTHO,

- CBO6OI[H0€ BJIaJACHUC TepMHHOHOFHCﬁ;

- OCO3HAaHHOC TIIPUMCHCHHUE TCOPCTUUCCKHUX 3HAHWI JJIs1 OIMMCaHUus
(1)H3PI‘ICCKI/IX 3aKOHOB, SIBIICHUH U mponecCoB, pCIICHHUA KOHKPCTHBIX 3a1a4,
IMPOBCACHUA W OLICHUBAHHUA PE3YJIHTATOB I/ISMepeHI/If/'I, HO COJACpKaHUEC U
¢)opMa OTBCTAa UMCIOT OTACIIbHBIC HCTOYHOCTH.

Onenka 3
(YAOBIETBOPUTEIBHO)

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEMOCIE0BATEIbHO,
- HETOYHOCTH B OIPEACICHHH TOHSATHH, B MPUMEHEHUH 3HAHUHN IS
ormucaHusi (U3NYECKUX 3aKOHOB, SIBICHHH W TMPOIECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, POBE/ICHUS U OLICHUBAHUS PE3yIbTAaTOB U3MEPEHUH,

- 3aTpYAHEHUS] B 000CHOBAaHUH CBOMX CYKIICHHIA,

- 00Hapy)XMBaeTCsl HEJOCTAaTOYHO TJIyOOKOEe IOHMMAaHUE H3YyYEHHOTO
MaTtepuana.
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Onuenka 2
(HEYTOBIETBOPUTEIHLHO)

- OTCYTCTBHE HEOOXOJUMBIX TEOPETUICCKHIX 3HAHHI; JOMYIIEHbI OIIUOKH B
OTIPENICICHUH TIOHSATHI W ONUCAaHWHM (PU3MUYECKUX 3aKOHOB, SIBICHUHN H
MPOLIECCOB, MCKAXEH WX CMBICH, HE pEIIEHBbI 3a/a4d, HE MPaBUIBHO
OLICHUBAIOTCSI PE3YyJIbTAaThl N3MEPEHUH;

- HE3HaHME OCHOBHOI'O MarepHaja y4eOHOW MpOTrpaMMBI, TOITYCKAOTCS
rpyObIe OIIMOKHU B U3JIOKCHHH.

HIkaJuaa

Kpurepun oueHuBanus

OH€HKa GBauyTCHO»

- U3JI0)KEHHME MaTepuasa JOTHYHO, TPaMOTHO;
- cBOOOIHOE BJIa/ICHUE TEPMUHOJIOTHEIH;

- YMEHHE BBICKA3bIBaThb M OOOCHOBATH CBOM CYXAECHHs IPU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUECKHE 3aKOHBI, SIBJICHUS U MTPOLECCHI;

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3yJIbTAaThl U3MEPEHUI;

- CHOCOOHOCTH pellaTh HHYKEHEPHbIE 3aJaud (JOIYCKAeTCsl HaJIuudue
MaJO3HAYUTENbHBIX OMIMOOK WM HEIOCTATOYHO IOJIHOE PACKPBITHE
coJiep’KaHue BOIIPOCA MM MOTPEIIHOCTh HEMPUHIUMITUAIBHOIO XapaKTepa
B OTBETE Ha BOIPOCHI).

OreHka «He 3a4TEHOY

- OTCYTCTBHE HEOOXOJAMMBIX TCOPETHUSCKUX 3HAHWU; JIOMYIICHBI OMNOKA
B OIPEACACHUM IMOHATHH M ONMHCAHUUA (PU3NYCCKUX 3aKOHOB, SIBIICHUH U
MPOIIECCOB, MCKAXKEH HMX CMBICI, HE PEIICHBI 3a/a4yd, HE MPaBUIHHO
OLICHUBAIOTCSI PE3yJIbTAThl U3MEPCHUH;

- HE3HAHWE OCHOBHOTO MarTepHalia y4eOHOW MpPOrpaMMBbl, JOIMYCKAIOTCS
rpyOblie OIMOKH B M3JI0KEHUU.

4.1.3. TectupoBaHue

TectupoBanue UCHONIB3yeTCS M OLEHKM KadecTBa OCBOEHHUS OOy4aroUIMMCs OCHOBHOM
npodeccnoHanbHOM 00pa30BaTENbHON MPOrPaMMBbI IO OT/IEIBHBIM TEMaM WUJIH pa3/ieiaM JUCIHUILTUHBL.
Tect mpencrasisieT coOOW KOMIUIEKC CTaHAAPTU3MPOBAHHBIX 3aJaHUl, MO3BOJSIOLIUI YINPOCTUTH
IpoLelypy U3MEpPEHHs 3HAaHUH 1 YMeHMH o0ydaronuxcs. OO0ydaromMes BbIAAIOTCS TECTOBBIE 3a/1aHUS
¢ (GOpMyJIUPOBKOW BOIPOCOB U NPEJIOKEHUEM BBIOPATH OAMH NPABUIBHBIA OTBET M3 HECKOJBKHUX

BapHUaHTOB OTBETOB.

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTHIO
2. MoMeHT HMHepIMH TOHKOro oOpyda maccoil M, paamycom R

Ne OneHouHBIE CpeICTBA Kon u HanmeHoBaHue
TunoBble KOHTPOJBHBIE 3aJaHUs M (WIM) HHBIE MaTepHalbl, HMHJUKaTOopa
HEOOXO/AUMBIE I OLIEHKM 3HaHUM, YMEHUH, HaBBIKOB M (WJIH) KOMIIETEHIIUU
OMbITa JESATENIbHOCTH, XapaKTepHU3yIoLuX c(HOPMUPOBAHHOCTh
KOMIIETEHIIMI B IIPOLIECCE OCBOCHUS AUCLUIIIMHBI

1 1. Ecnim uMIIyJIbC CHCTEMBI MaTE€PHAIBHBIX TOYEK B OTCYTCTBHH N-1.0onk-1
BHEIIHHUX CHJI OCTAETCS NOCTOSHHBIM, TO LIEHTP MAacC 3TOM CUCTEMBI Hcnons3yer
MOXET JIBUTaThCA ... OCHOBHBIE 3aKOHBI
- pPaBHOMEPHO U MpsIMOJIUHENHO V €CTECTBEHHOHAYYHBIX
- C IIOCTOSIHHBIM YCKOpPEHUEM JUCLUIUIAH AJIs
- C IEPEMEHHBIM YCKOPEHUEM pelieHus

CTaHJApPTHEBIX 3a/ia4 B
COOTBCTCTBHHU C

OTHOCUTENIbHO  OCH, TMpOXOoAsdllell uepe3 IeHTp oOpyda | HamnpaBIEHHOCTHIO
NEPIEHAUKYIIIPHO TUIOCKOCTH, B KOTOPOH JIeXKHUT 0Opyd, paBeH | HpodecCHOHATHHON
I=mR?. Ecii och BpalleHHs MEPEeHECTH MAPaIeNbHO B TOYKY Ha NesITeIbHOCTH

o0pyue, TO MOMEHT UHEepIUH 00pyya
- YMEHBIINTCA B 2 pa3a
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- yBenuuutcs B 1,5 pasa

- HE UBMEHUTCS

- ymeHsured B 1,5 pasza

- yBenuuuTcs B 2 paza V

3. OTHOCUTENTBHON BETUUYUHOU SBIISIETCS ...

- CKOpPOCTh CBETa B BaKyyMe

- OApHOHHBIN 3apsi

- JUIMTENBHOCTH COOBITHS V

- DJIEKTPUYECKUI 3apsif

4. CpenHsisi KHHETUYECKast SHEPT U MOJICKYJIbI HICAJIbHOTO Ta3a MPH
temrnepatype T paBHa e=ikT/2.. 3aech I=Ng+ Ngp+2Nk, € Ny, Nep, Nk
— YHCJIO CTeNeHel CBOOOMBI MOCTYMATEeNbHOTO, BPAIATeIbHOTO H
K0J1e0aTeNbHOr0 ABMKEHUN MoJeKynbl. [Ipu ycioBuu, 4To UMEIOT
MECTO TOJIBKO MOCTYINAaTEIbHOE U BpAIIATEIbHOE JBUKEHHE, IS
Bojgopoa (Hz) umcio i paBHO

-7

-5V

-2

-8

5. B mporuecce M30TepMUUYECKOTO COOOIIEHUS TEIJia MOCTOSHHOU
Macce UIeaTbHOI0 ra3a ero SHTPOIHS ...

- HE MEHACTCS

- YMEHbIIIaeTCs

- yBenuuuBaercs V

6. V3mMeHeHne BHYTpPEHHEW SHEPrUM raza MpPOM30IUIO TOJBKO 3a
cyeT paboThI CHKATUSA ra3a B ...

- U30TEPMHUECKOM MpoIiecce

- 1300apHOM TIpolLecce

- U30XOpPHOM IIpoLecce

- aquabaruyeckoM rnpouecce V

7. ToueuHblil 3apsin +q HaXOAUTCS B UEHTpe ceprudecKoi
noBepxHocTU. Ecau 3apsa cMecTuTh U3 IeHTpa cdephl, OCTaBIss
€ero BHYTPM Hee, TO TOTOK BEKTOpa HANpPsKEHHOCTU
ANEKTPOCTATUYECKOTO MOJISI YEPE3 MOBEPXHOCTH CRPEpHI. . .
YMEHBIIUTCS

He u3MeHutcs V

YBEJIUYUTCS

8. Ecin yBenuuuTh B JBa pa3a HANPSIKEHHOCTh JIEKTPUUYECKOTO
T0JIs B TPOBOJHUKE, TO YAENIbHasl TETIOBAs MOITHOCTD TOKA ...

- YMEHBIINTCS B JIBa Pa3a;

- HE U3MEHHUTCS;

- YMEHbIINTCA B 4 pa3a

- yBenuuuTcs B 4 paza; V

- YBEJIMUUTCS B JIBa pa3a;

9. Ilpm moOMELIEHMH JWAJIEKTpUKAa B DIIEKTPUYECKOE T0JIe
HaMpsDKEHHOCTh  DJIEKTPUYECKOr0 TMOJIE BHYTPU OECKOHEYHOI'O
OJTHOPOJHOTO HM30TPOMHOIO JAMIJIEKTPUKA C JIUAJIEKTPUUYECKOMH
MIPOHUIIAEMOCTBIO € ...

- OCTaeTCsl HEU3MEHHON

- OCTAETCsl PaBHOU HYJIIIO

- YBEJIMUMBACTCS B € pa3

- yMeHbI1aercs B € paz V
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10. YMeHbIIeHHE aMIUIMTY/IbI KOJIEOAHHUH B CHCTEME C 3aTyXaHUEM
XapaKTepU3yeTcss BpeMEHeM pellakcaluu. Eciau mpu HeM3MEHHOM
OMHUYECKOM CONPOTHBIICHUH B KOJIEOATEILHOM KOHTYPE YBEITUYUTh
B 2 pa3a HHAYKTUBHOCTb KaTYIIKH, TO BpeMs pPeIaKCalluu. ..

- YMEHBIINUTCSA B 2 pa3a

- yBenuuuTes B 2 paza V

- yBenuuuTcs B 4 pasza

- yMEeHbUINTCS B 4 pa3a

1. Kakoe siBjieHHE JI€XHUT B OCHOBE JIEUCTBUSI caxapumerpa?

- nHTep(epeHIIHs MOJIIPU30BAHHOTO CBETA,

- IBOMHOE Jy4YEINPEIOMIICHHUE;

- BpallleHHE TJIOCKOCTH MOJsipu3anun; V

- U3MCHCHHE HHTCHCHUBHOCTH CBETA.

2. VYcraHoBka mis modydeHus kousiell HproToHa ocBemaercs
MaJaloliM HOPMAJIbHO MOHOXPOMATHYECKUM CBETOM JIJIMHOMN
BoJHBI 0,6 MkM. Onpenenure TONIIMHY €0l BO3/lyXa, TaM, € B
OTPaXKEHHOM CBETE BUJIHO MIEPBOE CBETIIOE KOIbI0 HphroTOHA.

- 0,15 mxm; V

- 0,30 MKM;

- 0,45 MxwMm;

- 0,75 MKM.

3. UeMy paBHa pa3HOCTb BOJIH, PUXOJSIINUX B JAHHYIO TOUKY OT
nByXx coceaHux 30H Openens?

-M2:V

4. Ha nudpakuvoHHYIO  pemIeTKy MajaeT  HOPMalbHO
MoOHOXpomaTudeckuii cBet (A=0,7 mkm). Omnpenenure Mnepuo
TUGPaKIMOHHON — pemeTKd, eciau Ha JdKpaHe BugHo 11
TUQPPAKITUOHHBIX MAKCUMYMOB.

- 3,5 mxm; V

- 7,0 MKM;

- 7,7 MKM;

- 0,14 MxMm.

5. OnpenenuTe CKOPOCTh CBETa B BOJIE, eciu yroy bproctepa mpu
OTpaKeHUHU CBETa OT OBEPXHOCTHU BOJIbI OKA3aJCsl paBHBIM 53°.
-3.10% m/c;

- 2,8-10% m/c;

-2,25.108 m/c; V

- 1,33-10% m/c.

6. Kak wu3MeHseTCS WHTEHCHBHOCTh €CTECTBEHHOTO CBETa,
MPOILEIIIETO Yepe3 OJUH Nosipu3aTop?

- yMeHbI1aeTcs B 4 pasa;

- yMeHbIaercs B 2 pasza; V

- YCUJIMBaeTCA B 2 pasa;

- ocraercs 0e3 U3MEHCHHUI.

7. Ha mieHKy OJMHAKOBOM TOJIIMHBI (TIOKAa3aTelh MPETOMIICHUS
1,4) HopmanbHO manaer Oenblif cer. Ilpu kakol HauMeHbIIeH
TOJIITUHE TUICHKU OTPAXXEHHBIN OT Hee CBeT OyaeT 3eneHbM (A=0,56
MKM)?

W-1.omk-5.
VYyactByeT B
HKCIEPUMEHTAIBHBIX
UCCIIEIOBAHMSIX
AIIEKTPOOOOPYIOBAHUS
U CPEJIICTB
aBTOMaTH3alUU
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-2:107 Mg

-1107 My V

-0,4-10° m;

-0,5-107 m.

8. Ompenennute KUHETUYECKYIO SHEPIHIO (DOTORIEKTPOHOB, €CIU
paboTa BhIxozna pasHa 4,8-107° JIxk, a yacTora magaromiero cera
1.10% ¢, h=6,6-10"%* ix-c.

- 1,810 Ix; V

- 3,3:10%° I1x;

- 4,8-10° JTx;

- 6,6-10° JTx.

9. ®oron c snHeprueir 100 k3B B pe3ynpTaTe KOMHITOHOBCKOTO
paccesiHusl Ha 3JEKTPOHE OTKJIOHWJCA Ha yroa 90°. Onpenenute
SHEPTUIO paccesHHOTO GpoToHa. OTBET OKPYIIUTE 10 IEIbIX.

- 68 ¥3B;

-84 x3B; V

- 92 k3B;

- 102 k3B.

10. TomHas JrydenmrycKaTelIbHast CIIOCOOHOCTh a0COFOTHO YEPHOTO
Tena paBHa 3  Br/cm?.  Ompefenute  AIMHY — BOJHBI,
COOTBETCTBYIOLIYI0O MaKCHMyMY HCITyCKaTeIbHOH CIOCOOHOCTH
3TOTO Tena.

- 6,1 MKM;

- 3,4 mxm; V

- 1,91 mxwM;

- 0,8 MKM.

[To pe3ympraTam TecTa OOYyYaroOmIEeMYCsi BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIHHO» UITH «HEYOBICTBOPUTEITHLHO.

Kputepuu ouenuBanus orBera (Tali.) HOBOAATCA A0 CBeACHUA OOydarolmuxcs 10 Hayaia
TeCTUpPOBaHUA. Pe3ynbTaT TecTUpOBaHUSI OOBABISETCA OOYYAIOIIEMYCs] HETIOCPEACTBEHHO TOCIIE €ro
CIaYH.

Kpurtepun onenuBanns

IIxkana o
(% npaBUJIBLHBIX OTBETOB)

Onenka 5 (OTJIIMYHO)

Onenka 4 (xopoiio)

Orenka 3 (yI0BIETBOPUTENHHO)

Orrenka 2 (HEYIOBIETBOPUTEIBHO) Menee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCHUUIUIMHBI C IOMOILBIO
nH(pOpMalMOHHBIX TexHonorui, mnpuseneHsl B PIIJ[: «10. HMuHdopmanuoHHblE TEXHOJIOTUH,
HCTOJIb3yeMblIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOI0 MPoLecca N0 AUCHUILTNHE, BKIII0OYas TIepeueHb
MIPOTPaMMHOTO 0OecTieueHus] 1 MHPOPMAIIMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.
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4.1.4. KouTponbsHas pabora

KonTponsHas pabota npegycMoTpeHa it 3aouHoit popmer o0yuenus. KonrponpHas padora (KP)
SIBIIICTCSL TIPOJIYKTOM, IMOJTYYaeMbIM B PE3YyIbTaTe€ CAMOCTOSATEIHHOTO TUIAHUPOBAHUS M BBIMTOTHEHUS
yueOHbIX 3amad. KoHTposbpHas paboTa MO3BOJSET ONCHHUTh 3HAHUS M YMECHHS CTYJCHTOB, a TaKKe
ypoBeHb CHOPMUPOBAHHOCTH HABBIKOB IIPH PaboTe ¢ yueOHOH IUTEepaTypoi U APYrUMH HCTOYHUKAMH.
TurmoBele 3amaun O BCEM TeMaM, a Takke MHUQPB ¥ 33aJaHus I CAMOCTOSITEIBHOTO pPEHICHUS
coJiepKaTcs B y4eOHO-MeTOANIecKHuX pa3padorkax kadeapsl (m. 3 ®OC).

Ne O1eHOYHBIE CpesICTBA Kozn u HanmeHoBaHue
TunoBble KOHTPOJIBHBIE 3aJaHUs M (WIM) HHBIE MaTepHabl, WHJUKaTopa
HEOOXOIUMBIE JJI OLICHKU 3HAHUI, YMEHHI, HABBIKOB U (MJIH) OIbITa KOMIIETEHIIUH
JESITEIIbHOCTH, XapaKTEepU3YIOLINX c(OpMHPOBAHHOCTH
KOMIETEHIIMH B POLIECCE OCBOCHHUSI TUCIUTIIMHBI

1 | ismxenue MaTepuanbHOil TOUKH 3a1aHO ypaBHeHHeM X = Bt+Ct?, NA-1. onk-1.
rae X - mpsMoJUHeiHas koopauHara, t - Bpems, B = 3wm/c; C= - Hcnonssyer
0,25m/c?>.  TlocTpouts rpaduKM 3aBHCHMOCTH OT  BpeMEHH OCHOBHBIC 3aKOHEI
KOOPJUHATHI, IPOUIEHHOTO IIyTH, CKOPOCTU U YCKOPEHHUS 3a nepBble | CCTCCTBCHHOHAYYHBIX
10 cekyHna ABMXKEHHUS, a TAaKKEe HAWTHU 3HAUYEHUE CpPEIHEN MyTEeBOU AHUCIHILTHH I
CKOPOCTH 32 TOT K€ UHTEPBAJl BPEMEHH. pCIICHHAA

CTaHJAPTHBIX 33724 B
COOTBETCTBUHU C
HaIPaBJICHHOCTHIO
npodeccnoHanbHOM
NEeSTeTbHOCTH

2 | YcraHoBKa AJis noiydeHus konel HproToHa ocBelaercs najaroimum
HOpPMaJIbHO MOHOXPOMaTUYECKUM CBETOM JUIMHOM BOJHBI 0,55 MKM.
Onpenenure TONIIKHY €10 BO3AYXA, TaM, TJ€ B OTPAXECHHOM CBETE
BUJHO BTOPOE CBETJIOE KOJbLl0 HbroTOHA.

NJ-1. onk-s.
VYyacTByeT B
HKCIEPUMEHTAIbHBIX
HCCIIETOBaHUIX

3JIEKTPOOOOPYIOBAHUS
U CPEZICTB
aBTOMaTHU3alluu
OueHka 00BSABIAETCSA CTYICHTY HEIIOCPEICTBEHHO TIOCIIE TPOBEPKU KOHTPOIBHOM PabOTHI.

Ikana Kpurepuu onennBanus
Orenka 5 Copnepxxanne KP momHocThiO cooTBeTcTBYeT 3azanuto. KP conmepxkut
(OTIHHHO) JIOTUYHOE, TIOCIEN0BATEILHOE M3JI0KEHUE MaTepuana ¢ IPaBUILHBIM
pELICHUEM 3a71a4.
Onenka 4 Conepxanne KP monnoctero coorsercTByeT 3amanuio. KP comepxut
(xopomo) JOTUYHOE, II0CIEN0BATEILHOE M3JI0KEHUE MaTepHana C IPaBUIBHBIM
pemieHreM 3anad. MmeroTcs onHa-ABE HECYLIECTBEHHbIE OIIMOKU B
HCIIOJIB30BAHHUU €AVMHUI] U3BMCHCHU A, B TIOCTPOCHHBIX rpaq)mcax, CXEMax u
T.J
Onenka 3 Conmepxxanne  KP  uyacTMuHO  HE  COOTBETCTBYET  3aJlaHMIO.
(YZIOBIETBOPHTEIBHO) ITpocmaTpuBaeTcs  HENMOCNENOBATENBHOCTh  M3JI0KEHUA — Marepuaa,
IPe/ICTaBICHBI HEJI0CTaTOYHO 000CHOBaHHBIE TEOPETHYECKHE
TI0JIOKEHHS], UCIIOIb30BaHHBIE TIPH PEIIEHUH 3a1a4. MIMeroTcs ommoOku B
HCIIOJIB30BAHUU CAWHUL] HW3MCHCHHUA, B IIOJIYYCHHBIX pPE3yJIbTaTaX, B
IOCTPOEHHBIX rpaUKax, CXeMax U T.J
Orenka 2 Conepxanne  KP  uyacTMyHO  HE  COOTBETCTBYET  3a/JaHUIO.
(HEYIOBICTBOPHTEEHO) [IpocmaTpuBaeTcs  HEMOCIENOBATENbHOCTh  M3JI0XKEHHS  MaTepuaa,
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MNpEaACTaBJICHBI HEAOCTATOYHO 000CHOBaHHBIC TCOPCTUUCCKHUC
ITOJIOKCHHU, HCIIOJIb3OBAHHBIC IIpW  PCHICHUM  3aaad. HNmerorcs
CYHICCTBCHHBIC OIIMOKM B HCIOJIb30BAHUU CIHUL H3MCHCHUSA, B
IMOJIYYCHHBIX PE3YyJIbTaTax, B IOCTPOCHHBIX l"pa(bI/IKaX, CXEMax U T.4

4.2. [Ipoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl NPOBEAEHUS MPOMEKYTOYHOM aTTeCcTAllUU

4.2.1. 3auer

3ayer saBnsercs (QOpPMON  OLIEHKM KadecTBAa OCBOCHHMS  OOYYalONMMCS  OCHOBHOM
npodeccnoHanbHOM 00pa3z0oBaTEeNbHOM MPOrpaMMBI IO pa3zesiaM TucHuIuInHbL. [1o pe3ynbpratam 3auera
00y4JaroImemMycsi BHICTABIISICTCS OLEHKA «3aUTEHO» WM «HE 3aUTEHO»; OLEHKA «OTIUYHO», «XOPOIIO,
«YIOBJIETBOPUTEIILHO», «HEYAOBIECTBOPUTEIBLHO» B ciydyae TuddepeHIImpoBaHHOTO 3a4eTa.

3ayer TPOBOAUTCS MO OKOHYAHMM UTEHHUS JIGKIMA W BBIOJHEHUS J1a0OPAaTOPHBIX
(mpakTUYeCKUX) 3aHATHHA. 3adyeT NPUHUMAETCA MPENnoJIaBaTeNsIMU, MPOBOJUBIIMME JIabopaTOpHbIE
(mpakTHUECKUE) 3aHATHSA, WM YUTAIOMIMMU JICKIMH 10 JAaHHOM AMcUMIUIMHE. B ciaydae oTcyTcTBHS
BEIyIIEro IMpernojaBaTess 3a4eT MPUHUMAETCs MpernojaBaTelieM, HAa3HAYEHHBIM paCHOpsKEHHEM
3aBenytoniero kadenpoit. C paspemieHus 3aBenyromero kagenapoi Ha 3a4eTe MOXKET IMPUCYTCTBOBATH
npenojaBaTenb Kadeapsl, MPUBICYSHHBIH 71 TOMOIIY B IpUEMeE 3a4eTa.

[lpucyrcTBHEe Ha 3adere mpenojaBaTeNeil c Apyrux kKadenp ©0€3 COOTBETCTBYIOLIETO
pacriopsKeHHs peKTOpa, IPOPEeKTopa Mo yueOHOW U BOCIIUTATENBHON paboTe, 3aMeCTUTENs TUPEKTopa
MHCTHUTYTA 110 y4eOHOI paboTe HE AOIYCKAeTCsl.

@opma(bl) TMPOBEACHUSA 3aueTa (VCMmHbILU ONpoc No Oulemam, HNUCbMeHHas paboma,
mecmupoganue u Op.) ONpPeneNstoTcs: Kadheapoil U JOBOAATCS 0 CBEACHUS OOydaroluXcs B Havale
ceMecTpa.

Jns mpoBeleHMs 3adeTa BEAYIIMH MperojaBaTeNlb HaKaHyHE IIOJydaeT B CEKpeTaphare
IUPEKTOpaTa 3aueTHO-9K3aMEHAIIMOHHYI0 BEIOMOCTh, KOTOpas BO3BpAILAETCs B CEKpeTapuaT Mocie
OKOHYAHUS MEPONPUATHUS B ACHb IIPOBEICHUS 3a4eTa UIN YTPOM CIIEAYIOIIEro JHSI.

Bo Bpemst 3auera 00y4aromuecss MOTYT IOJIb30BaThCSI ¢ Pa3pelIeHuUs BEIYIETro MPEenoaaBaTes
CIPaBOYHON M HOPMATHBHOM JTUTEPATypOil, APYTUMH MOCOOUSIMHU M TEXHUYECKUMU CPEICTBAMM.

Bpewmst moiroToBKY OTBETa B YCTHOM (hopMe TP cliaue 3a4eTa JIOJHKHO COCTABIATh He MeHee 20
MUHYT (I10 >KeJIaHUI0 00YYarolIerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems orBera - He Gonee 10
MUHYT.

[TpenonaBaTemnto MpenoCTaBIsIeTCs IPABO 3a/1aBaTh 00YUYAIOIIUMCS JJOMIOJHUTEIbHbBIE BOIPOCHI
B PaMKax MPOTPaMMbl JUCITUTUINHBL.

KayecTBeHHass OIleHKa «3a4TE€HO», BHECEHHass B 3a4e€THO-PK3aMEHAIIMOHHYIO BEJIOMOCTb,
SBIISIETCS PE3YJIBTaTOM YCIIEIIHOTO YCBOSHHS YIeOHOTO MaTepuania.

Pe3ynbTatr 3aueTa BBICTaBIISETCS B 3aU€THO-3K3aMEHALMOHHYIO BEIOMOCTb B JIEHb MPOBEICHHS
3ayera B TNPHUCYTCTBHM camoro oOydatomierocs. IIpemomaBarenn HeCyT TEpCOHAIBHYIO
OTBETCTBEHHOCTb 32 CBOEBPEMEHHOCTh M TOYHOCTh BHECEHUS 3aIllUCEN O pe3ysbTaTax MPOMEXYyTOUHOM
aTTeCTAlllU B 3a4E€THO-IK3aMEHAIIMOHHYIO BEIOMOCTb.

Ecnu oOyuaromuiics sSBWICA Ha 3a4eT M OTKA3aJCs OT MPOXOXKJIEHHs aTTeCTallMd B CBS3U C
HETIOJrOTOBJICHHOCTBIO, TO B 3a4€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISIETCS OI[CHKA «HE
3aYTEHOY.

HesiBka Ha 3a4eT 0TMEYaeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEZIOMOCTH CIIOBAMH «HE SIBHIICS.

Hapymenne AMCHMIUIMHBL, CIUCBIBAHUE, HUCIOJIb30BaHUE OOYUYAIOMIMMUCS HEpa3peIIeHHBIX
MEYaTHBIX M PYKOIMCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHKATOPOB, TUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U JJPYTUX BUI0B JTMYHOW KOMMYHHUKALIMOHHON M KOMITBIOTEPHOM TEXHUKHU BO
BpeMs 3adeTa 3alpenieHo. B ciryuae HapymieHus 3TOro TpeOOBaHUS MPEToaaBaTellb 00s3aH yIAIUTh
00y4YaroIerocst U3 ayIMTOPHH U MPOCTAaBUTh EMY B BEZIOMOCTH OLICHKY «HE 3a4TE€HO.

OOyJaronMcsi, He CIABIIMM 3a4€T B YCTAHOBJICHHBIE CPOKH IO YBKUTEIBHOW TNPUYMHE,
WH/IMBU/yaJIbHbIE CPOKH MPOBEACHHUS 3aUeTa ONpeAeIsIOTCS 3aMEeCTUTEIeM AUPEKTOpa WHCTUTYTA 110
yueOHoii paboTe.
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OOyuyaronuecs, HUMEIONIME aKaJEeMHUYECKYI0 3aJl0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
ompejenseMbie YHUBEpCUTETOM. MHpopManus o JIUKBUJAIMHM 33J0JDKEHHOCTH OTMEUYaeTcsl B
HK3aMEHALIMOHHOM JIHCTE.

JlomyckaeTcs ¢ pa3pelieHus 3aMeCTUTENS TUPEKTOpa MHCTUTYTA 110 yueOHOM paboTe JocpodHas
c/1aua 3a4eTa C 3aMUChI0 Pe3yJbTaTOB B SK3aMEHAIIMOHHBIH JIUCT.

WMuBanuapl M A ¢ OrPaHUYCHHBIMU BO3MOXKHOCTSIMH 3JJOPOBBSI MOTYT C/IaBaTh 3a4eThl B
CPOKHU, YCTAaHOBJICHHbIC WHIUBUAYAIbHBIM Y4€OHBIM IJIaHOM. VIHBaJIMIBI U JIMLIA C OTPaHUYCHHBIMU
BO3MOKHOCTSIMH 3/I0POBbSI, UMEIOIIME HAPYIIEHUS ONIOPHO-/IBUTaTEIBHOTO arnapaTa, JOIMyCKalTCs Ha
aTTeCTAallMOHHbIC UCTIBITAHUS B COIPOBOXK/IEHUU aCCUCTEHTOB-COMPOBOXK/IAIOIIUX.

[Iporienypa mpoBeACHUS NPOMEKYTOYHOW AaTTEeCTallMd JJsl OCOOBIX CIIydaeB H3JIOKEHA B
«[TonoxeHnu 0 TEKyIIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXKYTOUHOM aTTecTaluu 00yJaroluXxcs 1o

OIIOII 6akanaBpuara, cnequanurera u Maructpatyps» ®I'BOY BO I0xHo-Ypansckuii [AY.

Ounasn gopma o0yueHus

3akon OMa aiis neneil nepemeHHoro Toka. [loinHoe conporuBieHne
HepeMEeHHOMY TOKYy. BekrtopHas nmarpamma. Pe3onanc B memsix

Ne OneHoYHbIE CPEJICTBA Konx n HanmeHoBaHue
TunoBble KOHTPOJBHBIE 3aJaHusi M (WIM) UHBIE MaTepuabl, MHJHUKaTopa
HEOOXOIUMBIC ISl OLIEHKH 3HAaHWUMW, YMEHUW, HABBIKOB U (WJIH) KOMIIETCHIINU
OTBITa JIEATENBHOCTH, XapaKTePU3YyIOUNX CcHOPMUPOBAHHOCTD
KOMIIETEHIIMI B IPOLECCE OCBOCHMS TUCLIUIUIMHBI

1. 3 cemecTp WNJI-1 ork-1.

1. DOnektpomarHuTHass MHAYKIMUSA. 3akoH Papanes U IpaBUIIO Ucnonszyer
Jlennia. Mexanusm Bo3HuKHOBeHMs DJ{C HHIYKIUH. OCHOBHBIE 3aKOHBI
29. Teneparopsl rapmonuyeckoit DJIC u TpaHchopMmaTtopbl. | eCTECTBEHHOHAaYYHBIX
NHAYKTUBHOCTh POBOHUKOB. DHEPIUs MarHUTHOTO TOJIS. JUCLATIIINH IS

2. IlepeMeHHBIN aeKkTpuueckuid TOK. Llenmn mepeMeHHOro ToKa. pelieHust

CTaHJAapTHBIX 3a/1a4 B
COOTBCTCTBHUHU C

MEPEMEHHOT0 TOKA. HaIPaBJIEHHOCTHIO
3. DOnexkrpomarautHoe nojie. O6obmenne 3akoHa Papazes. 3akoH | MPodecCHOHATBHOM
MOJIHOTO ToKa. TOK cMemeHus. OJIeKTPOMarHUTHBIE BOJIHBI. NeSITeIbHOCTH
VYpaBHenuss Makcsemna. Cucrema ypaBHeHMM Makcsenna B

nuddepeHnabHON W MHTETpaibHOM (opmax. Bektop Ymona- N-1.0omk-s
IToiinTHHra. /laBneHue ceera. YyacTByer B

4. T'apmonunyeckuii ocunuisiTop. CBOOOAHBIE AJIEKTPOMArHUTHBIE | SKCIIEPUMEHTAIBbHBIX
KosieOaHus. 3aTyXarolue U BEIHYK/IeHHbIe Koebanus. Pe3oHaHc. UCCIIEIOBaHUX

5. T'enepanus, mnepenada M OpUEM DBJIEKTPOMArHUTHBIX BOJIH. | JIEKTPOOOOPYIOBAHUS
OTkpbIThIl  KONeOaTenbHBIH  KOHTYp.  IlpuHiunm — paGoTsl Y CPEZCTB
paavonieperaTuyMka M paavonpuéMHuKa.  Moaymsauus U aBTOMAaTH3alUU

JETEKTUPOBAHUE DJIEKTPOMAarHUTHBIX BOJIH. Paauonokauusa u
TEJICBUJICHNUE.

6. IlIxana 371eKTPOMarHUTHBIX BOJIH. Pa3nuuHble Auana3zoHbl 4acToT
AIIEKTPOMAarHUTHBIX BOJIH, HX XapaKTepHble OCOOEHHOCTH U
TEXHUYECKHE CPEACTBA UX MOJIy4eHHs. VIcroib30BaHNE BUIMMBIX,
yABTPa(UONETOBBIX M APYTrUX HU3IY4YE€HUI B PACTEHHEBOACTBE U
KUBOTHOBOJICTBE.

7. DneMeHTBl TeOMETPUYECKON ONTHKU. OCHOBBI F€OMETPUUECKOM
ontuku. Popmynsl Openens. [IpuHIMIT 0OPaTUMOCTH CBETOBBIX
aydeid. [Ipubopbl reoMeTpruvecKoil ONTHKH.

8.doTomeTpus.

9. DOnemenTs! BosHOBOM onTUKH. [Ipunimn ['tolireHca.
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10. Unrtepdepenmust cBera. KorepeHTHOCTh W ONTHYECKUH X0
ayded. YcCIoBUA MakcMMyMa W MuHUMyMa. WHTEepdepomeTpsl.
DeMeHTHI TosIorpaduu.

11.  Jdudpakums  cBera. [lpuamun  T'roirenca-dpenens.
Hudpakumonnas  pemérka.  Cnekrtporpadusa.  dudpaxmus
PEHTTEHOBCKUX JTy4eil.

12. BzaumoselictBue usinydeHus ¢ BemectsoM. [lonsipusanus ceera
P OTPAXKEHUH U MTPEIIOMIICHHUU.

13. /IBoitHOe snyuenpenomieHne. ONTHYECKU aKTUBHBIE BELLIECTBA.
Caxapumetpsl. VickyccTBEHHasi aHU30TPONMS U €€ UCII0JIb30BaHUE.
HopmanbHast u anomanbHasi AUCTIEPCHSI.

14. TemnoBoe wuznyueHue. AOCOMIOTHO 4YEPHOE TeNO. 3aKOHBI
Kupxroda, Credana-bonpiivana u Buna. ®opmyna Ilmanka.
OnTuueckast IMPOMETPUSL.

15. ®otosdpdexr. BuemHui, BHYTPEHHUH W BEHTUJIHHBINA
dororddekr. YpaBHCHHE DWHIITEHHA. [Ipumenenne
b oTORIIEMEHTOB. Opdexr  Komnrona.  JlroMuHECIIEHTHOE
n3Jy4yeHue. buonomMuHecueHuus.

16. ®otobuonornyeckue mnpoueccel. @orocunres. TepMoanHAMHUKA
U MexaHm3M (poTocuHTe3a. buosHepreruka.

17. DnemeHTBl KBaHTOBOM MeXaHMKU. KopmycKyJsspHO-BOJIHOBOM
JlyaJu3M. Hudpaxus 3JIEKTPOHOB. CooTHotieHus
Heonpenenénuocren. Ypasnenue lpeaunrepa.

46. Atom Bozopoaa. DHepreTuueckue ypoBHu aroma. [loreHmuan
Bo30yxkaenuss u wuoHuzanuu. lloctynmatel bopa. Usnydenue wu
NOTJIOUIEHHE SHEPruu. Bonoponono100HbIE HOHBI.

18. CrpykTypa CIOXHBIX aTOMOB. ODHEPreTUYECKUE YpPOBHU B
cnoxHblx aromax. llpunnun Ilaynmu. OnTuueckue CHEKTpbl U
CIEKTPBl PEHTIEHOBCKOro H3nydeHus. Ilepuoanueckas cucrema
anemenToB JI.M1.Meneneena.

19. ®usuka MoneKkysa. OHEPreTUYECKHE YPOBHU  MOJIEKYII.
O6menHoe B3auMoaelcTBre. MosekyispHble ceKTpbl. [IpuHiun
paboThl KBAaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIM NapaMarHUTHBIH
pe30HaHC.

20. Ilomumepsl u xujakue Kpuctamibl. OCHOBHbIE BUIBI
KOJUIEKTUBM3AMK  MojeKkyd. CTpoeHue MOJIMMEpPOB M HX
¢u3nueckue cBoiictBa. THMbBI KUIKUX KpUCTaIoB. Jlucrien Ha
KUJKUX KpUCTAIIaX.

21.5lBneHne paaMOAaKTUBHOCTH. BHIBl pagnoakTUBHOIO pacraja.
3akoH pamuoakTUBHOrO pacrnaga. CtaOwibHBIE U PaTUOAKTUBHBIC
u3otonbl. COBpeMEHHbIE METObl PATUOXUMUN U PAAHOOUOIOTHH.
[TpoGaemMbl pagnodKOIOTHH.

22. CocraB artoMHoro sapa. MW3oromsl. MexaHnyeckuii u
MarHUTHBII MOMEHTHI sifiep. SIepHble CUIIBI U SHEPTUS CBA3H sjipa.
S nepHbIi MarHUTHBIN PE30HAHC U €T0 UCITOJIb30BaHUE.

23. Snepubie peakuuu. MexaHu3M siaepHbIX peakuuid. llemHas
peakuus geneHus sAnep. Mcenonb3oBaHHME ATOMHOM  DHEPIMM.
[Tpo6iema ynpasnsieMoil TepMosiiepHoit peakuuu. Dueprust ConHua
U 3BE31. SepHas HKOJIOrusl.

24. DnemenTtapHble yacTulbl. Kiaccuduxamuss sieMeHTapHBIX
yacTull. BzaumonpeBpamaeMocTb 3J€MEHTAPHBIX YacTHLl. MeTo1bl
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YCKOpPEHUSI YacTHUIl. AHTUYACTHUIIBI U aHTHUBEIIECTBO. BerecTBo B
IKCTPEMAITBHBIX YCIIOBHSIX.

25. CoBpemenHas (usmka W arpouHkeHepus. BemiectBo u more.
OOBEKTHI ¥ TIPOIIECCHI. DBOIOIIMOHHBIE TIPOIIECCHI IPEOOPA3OBAHMS
MaTepuu. BelecTBeHHbIC, SHEPreTHYECKHE, dJICKTPOMATHUTHBIE U
nHpopMmanmoHHeie npeobOpazoBanus OMO0OBEeKkTOB. PasButHe
arpopu3uku, OHMOMEXaHWKH, OWOPU3UKH, OMOIHEPreTUKH,
O6monHGOPMATHKH, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

3aounas popma 00yyeHUs

Ne OlLieHOYHbIE CPEJICTBA Kox u HaumeHoBaHue
TumnoBble KOHTPOJbHBIE 3afaHUsi W (WIM) HWHBIE MaTepUabl, WHJIHKaTopa
HEOOXOIUMBIEC ISl OLIEHKH 3HAaHWUW, YMEHUW, HABBIKOB U (WJIH) KOMIIETCHIINHT
OMbITa JEATEIILHOCTH, XapaKTepHU3yMmuX CHOPMUPOBAHHOCTh
KOMIIETEHIIMI B IPOLECCE OCBOCHMS TUCLIUIUIMHBI

1. 3 cemecTp NJI-1 ork-1.

1. DnektpomarHuTHass MHAYKIUSA. 3akoH Papanes U IpaBUIIO Ucnonszyer
Jlenna. Mexanusm Bo3HuKHOBeHMS DJ{C UHIYKIUH. OCHOBHBIE 3aKOHBI
29. Teneparopsl rapmonudeckoit DJIC u TpaHchopMmaTtopbl. | eCTECTBEHHOHAYYHBIX
NHIyKTUBHOCTH MMPOBOJAHUKOB. DHEPIHSI MATHUTHOTO TOJISI. JUCLUIUIUH IS

2. IlepeMeHHBIN aeKkTpUueckuid TOK. Llenmn mepeMeHHOro TokKa. pelieHust

3akon OMa aiis neneil nepemeHHoro Toka. [loinHoe conporuBieHue
IIEPEMEHHOMY TOKYy. BekropHas nuarpamma. Pe3oHaHc B wLemsix
MIEPEMEHHOT0 TOKA.

3. DnekrtpoMarautHoe nojie. O6o0menne 3akoHa Papanes. 3akoH
NOJHOTO ToKa. TOK cMemeHusa. OJIEKTPOMarHUTHBIE BOJIHBI.
VpaBuenus Makcpemna. Cucrema ypaBHeHMil MakcBemia B
mubdepeHManbHO U HMHTErpaibHOU (opmax. Bekrop Ymosa-
[ToitnTunra. JlaBnenue crera.

4. T'apmonunyeckuit ocumwysATop. CBOOOHBIE AIEKTPOMATHUTHBIE
KosieOaHus. 3aTyXarolue U BEIHYKeHHbIe Konebanus. Pe3oHaHc.
5. T'eHepanus, nepenadya W NOPUEM DIIEKTPOMATHUTHBIX BOJIH.
OTkpbIThIl  KONeOaTenbHBIH  KOHTYp.  IlpuHiunm — paGoTsl
paavonieperaTuMka M paavonpuéMHuKa.  Moaymsauus U
JETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BONH. Panuosokanus u
TEJIEBUICHUE.

6. llIkana 21neKTpOMarHUTHBIX BOJIH. Pa3nuuHble 1nana3oHbl 4acTOT
AIIEKTPOMAarHUTHBIX BOJIH, HX XapaKTEepHblE OCOOEHHOCTH U
TEXHUUYECKHE CPEJICTBA UX MOIydeHMs. Mcronb3oBaHUe BUINMBIX,
yIbTPa(pUOJIETOBBIX U APYTUX M3JIYYEHUH B PACTEHUEBOJCTBE U
YKUBOTHOBOJICTBE.

7. DneMeHThl reoMeTpUYeCKO ONTHUKHA. OCHOBBI T€OMETPUUECKON
ontuku. @opmynsl @penens. [Ipuniun oOpaTUMOCTH CBETOBBIX
ayueil. [Ipubopsl reoMeTpUyYeCcKOil ONTHKH.

8.doromeTpusi.

9. DnemeHTHI BOTHOBOW onTukH. [IpuHium ['rolirenca.

10. Unrepdepenuus cera. KorepeHTHOCTh M ONTHYECKUH XOA
aydyeil. YcnoBuss MakcuMyma U MUHUMYMa. HHTepdepomerpsl.
DeMeHTHI rosiorpaduu.

CTaHJApTHBIX 33724 B
COOTBETCTBUHU C
HaIPaBJICHHOCTHIO
npodeccnoHanbHOM
NEeSATETbHOCTH

W-1.0mk-5
VYyacTByeT B
AKCIIEPUMEHTAIBHBIX
HCCIIEIOBAaHMSIX
AIEKTPOOOOPYIOBAHUS
U CPEJICTB
aBTOMATH3AIUN

41




11.  [udpaxkuus  cera. Ilpunmun  Tiolirenca-dpenens.
Hudpakamonnass  pemérka.  Crnektporpadus.  dudpakmus
PEHTI€HOBCKHUX JIY4eil.

12. BzaumonaeiictBue uziaydeHus ¢ BeuiectBom. [lossipuzanus ceera
IIPU OTPAKEHUU U ITPETOMIICHUU.

13. [IBoiinoe nmydenpenomiieHne. ONTUYECKH aKTUBHbBIE BEIIECTBA.
Caxapumetpsl. VickyccTBEHHasi aHU30TPONMS U €€ UCII0JIb30BaHUE.
HopmainibHast u aHOMasibHas TUCIIEPCUSL.

14. TemnoBoe wu3nmyueHue. AOCOMIOTHO 4YEPHOE TeNO. 3aKOHBI
Kupxroga, Credana-bonpumana u Buna. ®opmyna I[lnanka.
Onrtrueckast TMpOMETPHUSL.

15. ®orospdexr. Buemnui, BHYTpEHHMH U BEHTUJIBHBINA
dboTtoadekr. VYpaBHeHue DWHIITEHHA. [Ipumenenue
dorornmementoB.  Opdexr  Komnrona.  JIroMUHECIICHTHOE
u3ilydeHue. buonromMuHecueHuus.

16. ®oTtobuonornyeckue npoueccel. Porocunres. TepMoauHaAMHUKA
U MexaHu3M (porocunTesa. buosnepreruka.

17. DnemeHTbl KBAaHTOBOM MexaHUKU. KopmycKylisipHO-BOJIHOBOM
Jyalli3M. Hudpaxus 3JIEKTPOHOB. CooTHoueHus
Heonpenenénnocreid. Ypasuenue peaunrepa.

46. Atom Bomoposa. DHepreTuyeckue ypoBHU atoMma. [loTenuuman
BO30yxneHuss W wonuzanuu. Ilocrynmarer bopa. Wznydyenue wu
MOTJIOLICHHE SHEPTruu. Bomoponono100HbIE HOHBIL.

18. CrpykTypa CIOXHBIX aTOMOB. DHEPreTUYECKHE YpPOBHU B
cinoxkHbix aromax. I[lpunnun Ilaynu. OnTtudeckue CHEKTPHl U
CHEKTpbl PEHTIE€HOBCKOro wu3nydeHus. Ilepuoauueckas cucrema
sneMenToB [.M.Mennencena.

19. ®wusuka MoOJIEKyJ. ODHEPreTHYECKHE YPOBHH MOJIEKYIIL.
O6MenHoe B3aumojeiicTBue. MonekymnspHble crekTpbl. [Tpuniun
paboThl KBAaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIN MapaMarHUTHBIN
pE30HAHC.

20. Ilomumepst u xujgkue Kpuctamwibl. OCHOBHBIE  BUIBI
KOJUIEKTUBH3allMM  MoJeKyld. CTpoeHue TMOoIMMEpOB M HX
¢uznyeckue cBoicTBa. THUMBI XKUIKUX KpUCTAJUIOB. Jucrien Ha
KUAKUX KpUCTAJIIaX.

21.51BneHue paamoaKkTUBHOCTU. BUIBI paloakTUBHOIO pacmaja.
3aKoH pajnoakTUBHOTO pacrnana. CtaOuibHbIE U paJllOAKTUBHbIE
n3otornbl. COBpeMeHHbIE METO/bl PATUOXUMHUU U PaTUOOUOIOTHH.
[TpoGnembl pagro3KOIOTHH.

22. CocraB aromHoro suapa. MW3otombl. MexaHudyeckui u
MarHMTHBII MOMEHTHI s1iep. SnepHble CUIIBI U DHEPTUS CBA3M SApa.
SInepHbIli MAarHUTHBIN PE30HAHC U €T0 UCIIOJIb30BAHUE.

23. Snepuble peakuuu. MexaHu3m sanaepHbIX peakuuil. Llennas
peakuus paeneHus snaep. Mcmosib30BaHME ATOMHOM SHEPrUM.
[Tpobnema ynpasisieMoii TepmosiiepHo peakiuu. JHeprust ConHia
Y 3BE31. SlmepHas 3KOJIOorus.

24. DnemenTapHble uacTHlbl. Kiaccupukamus 3ieMeHTapHBIX
yacTull. B3aumonpeBpaiiaeMocTb 351eMEHTapHbIX YacTUIl. MeTobl
YCKOpPEHUs 4acTUll. AHTUYACTHLIBI U aHTHBEIECTBO. BemiecTBo B
HKCTPEMATIbHBIX YCIOBUSX.

25. CoBpemeHnHas (u3mka U arpouHxkeHepus. BemiectBo u more.
OOBEKTHI U MPOIECCHl. DBOIIOIMOHHBIE TPOLECCHI MPeoOpa3zoBaHUs
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MaTepuu. BelecTBeHHbIC, SHEPTeTHYECKHE, YJICKTPOMATHUTHBIE U
nHpopmarmoHHeie npeoOpazoBanus OMO0OBEekTOB. PazButHE
arpopu3uku, OHMOMEXaHWKH, OWOPU3UKH, OMOIHEPreTUKH,
OnonH(POPMATHKH, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

[Ikana u KpUTEpUN OLIECHUBAHUS OTBETA O0YYAIOLIETOCs MPEICTABICHBI B TAOIUIIE.

IlIkana Kpurepuu oueHnBaHus

OneHka «3auTeHo» 3HAHME  INPOTPaMMHOIO  MaTepuana, YCBOEHHE  OCHOBHOM U
JOTIOJIHATEIBHONM ~ JIUTEPaTyphl,  PEKOMEHIOBAHHOW  MPOTrpaMMOu
JUCLUILIMHBL, IPAaBUJIbHOE PELLIEHUE MHXKEHEPHOHM 3adauu (J0IycKaeTcs
HaJIMYME MAaJO3HAYUTEIbHBIX OIIMOOK MM HEJIOCTaTOYHO IIOJIHOE
PaCKpBITHE COEpKAHUE BOIIPOCA WIIX ITOIPEIIHOCTh HEIPUHIUIINATIBHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OweHka «He 3a4TeHO» | mpoOesbl B 3HAHUSAX ~ OCHOBHOTO — IPOTPAaMMHOTO  MaTrepuala,
PUHIUIINAIbHBIE OIIMOKHU IPU OTBETE HA BOIIPOCHI.

4.2.2. Dk3aMeH

DOk3aMeH sBisgeTcs (QOpMON OLEHKM KadecTBa OCBOEHHUS OOYyYarolIMMCS OCHOBHOM
npodeCCHOHATBFHON 00pa3oBaTeIbHON MPOTPaMMBI IO paszieniaM TucHMIUIMHEL. [lo pesynapratam
HK3aMeHa 00Y4YaroIIeMyCsl BBICTABIISETCS OIEHKA «OTIUYHOY, «XOPOIIO», «YJOBICTBOPUTEIHLHOY WU
«CHECYHAOBJICTBOPUTCIBHO.

DK3aMeH MO JUCHMIUIUHE MPOBOJUTCS B COOTBETCTBUM C PACIUCAHUEM IMPOMEKYTOUHOU
aTTeCTallii, B KOTOPOM YKaA3bIBACTCA BPEMs €TI0 IMMPOBCACHWA, HOMEP ayaAUTOPUHU, MCCTO IIPOBCACHUSA
KOHCYJbTAaIlMK. Y TBEPKACHHOE paclucaHue pa3Meniaercs Ha THPOPMAIMOHHBIX CTEH/IaX, a TAKXKe Ha
ounmaneHOM caiite YHHUBEpCHTETA.

YpoBeHb TpeOOBaHMH Ul NPOMEXYTOYHOH aTTecTaluud OOYyYaroIIMXCsl YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHUIUIMHBI U TOBOAMUTCS 10 CBEACHUS 00yJalonuxcs B Hayajie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuio, Jekropamu. C paspelieHus 3aBenyonero kadeapoit
Ha 3K3aMeHe MOXKET IPUCYTCTBOBATH MIpenoaBaTelib Kadeapsl, IPUBICUEHHBIN 1J11 IOMOIIM B IpUEMeE
9K3aMeHa. B ciydae OTCyTCTBHS BEAYLIETO MPENOAaBATENs K3aMEH MPUHUMAETCS MPENOJAaBATENIEM,
Ha3HAYEHHBIM PACIIOPSKEHUEM 3aBEYIOIIEro Kadeapoi.

[TpucyrcTBHME Ha 53K3aMeHe mpernojaBaTeneil ¢ aApyrux kadeap 0e3 COOTBETCTBYIOLIETO
pacrhopspKeHUsl PeKTopa, NMPOpEeKTopa MO y4eOHOM M BOCHMTATEIbHOW pabOTe€ WM 3aMECTUTEINS
aupekTopa MHcTUTyTa 10 yueOHOI paboTe He JoIycKaeTcs.

Jlns mpoBeneHusl 3K3aMEHa BeyLIUI MpernojaBaTeilb HaKaHyHE IOJydaeT B CEKpeTapuaTe
JUPEKTOpaTa 3a4eTHO-9K3aMEHALIMOHHYIO BEIOMOCTh, KOTOpas BO3BPAILLAETCS B CEKpeTapuar IocCie
OKOHYAHUS MEPONPUATHUS B A€Hb POBEICHUS HK3aMEHA WM YTPOM CIEAYIOLIETo JHS.

OK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHJAE, JTHOO B BHUJE
TECTUPOBAHUAA. SKSaMeHaHI/IOHHBIe OWJIETHI COCTABIISIIOTCS 11O YCTaHOBJIeHHOfI @opMe B COOTBETCTBHU
C YTBEpKIEHHBIMH Kadenpoil 3K3aMEHAIIMOHHBIMH BOMPOCAMU M YTBEPKIAIOTCS 3aBEIYIOIINM
kadenapoii exxeroHo. B 6uiere comepKuTCs 2 TEOpETUUECKUX BOIPOCa M 3aa4a.

DK3aMeHaTOpy NPEeAOCTaBIIsETCs MPaBO 337aBaTh BOMPOCHI CBEpX OWieTa, a TakkKe MOMHUMO
TCOPETUYCCKUX BOIPOCOB OaBaThb AJId PCIICHHUA 3aJadd W IMPUMCEPBI, HC BBIXOOAIIUC 3a PAMKH
IIPOMJEHHOI0 MaTepraa 1o U3y4aeMon JUCLUILINHE.

3HaHMsI, YMEHUS U HABBIKM OOYYAIOUIMXCS OMPENEISIOTCS OLEHKAMHU «OTIHYHOY, «XOPOILIO),
«YIOBJIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIBHO» W BBICTABISIIOTCA B 3a4€THO-3K3aMEHAIMOHHYIO
BEJIOMOCTh 00y4aronierocs B IeHb IK3aMeHa.

[Ipy mnpoBeneHMHM YCTHOTO 5K3aMEHa B ayJUTOPUM HE JOJDKHO HaxoJIuThcs Oosee 6
oOyyaroluxcsi Ha OIHOTO MPernoiaBaTesl.
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[Ipu mpoBemeHWH YCTHOTO SK3aMEHa OOYYarolIuics BBHIOMpPAET SK3aMEHAIIMOHHBIM OWJIET B
CIly4ailHOM MOpSJIKE, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTUECTBO U HOMEP IK3aMEHAIMOHHOTO OMIIeTa.

Bo Bpems »sk3ameHa oOydaromiuecs MOTYT IIOJB30BaThCS C paspelleHus SK3aMeHaTopa
IIPOrpaMMOIl JIMCLUIUIMHBI, CIPAaBOYHONM U HOPMATUBHOW JIUTEPATypOM, APYIrMMH IOCOOMSMHU U
TEXHUYECKUMHU CPEJICTBAMHU.

Bpewmst moroToBKH OTBETA MPH cjaue SK3aMeHa B YCTHOH (popMe TOJIKHO COCTaBISATh HE MEHEe
40 MuHYT (TI0 YKETaHUIO 00YJAIOIIErocs OTBET MOXKET OBITh JOCPOYHBIM). Bpems orBeTa — He Oosee 15
MUHYT.

OO0yyaronuiicsi, UCTIBITHIBAIOIINN 3aTPyIHEHHUS MPU MOATOTOBKE K OTBETY MO BHIOPAHHOMY UM
Ounery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOIJCHHEM BPEMEHH Ha
noarotoBky. IIpu okoHYaTeNTbHOM OIEHMBAHWU OTBETA OLIEHKA CHIKAeTCsl Ha oAuH Oaii. Boigaua
TpeThero Ouiera He pa3peracTcs.

Ecnu oOyyaromuiics siBUJICS Ha 9K3aMEH, U, B35IB OMJIET, OTKA3aJICS OT MPOXOXKICHUS aTTEeCTAllUH
B CBS3UM C  HENOATOTOBIEHHOCTBIO, TO B  BEIOMOCTH €My  BBICTABJISETCA  OLIEHKa
«HEY/I0BJICTBOPUTEIILHO.

Hapymenue IuCHUIUIMHBL, CHUCBIBAHUE, MCIIOJIb30BaHHE OOYYaIOIIMMUCS HEpa3peIIeHHbIX
MEYATHBIX M PYKONMHUCHBIX MaTEpHUajoB, MOOWJIBbHBIX Tele(OHOB, KOMMYHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JJPYTUX BUIOB JTMYHOW KOMMYHHUKAIIMOHHON M KOMITBIOTEPHOIN TEXHUKHU BO
BpeMsl aTTECTAllMOHHBIX HWCIIBITAHUNA 3ampemeHo. B cioydae HapymieHus SToro TpeOoBaHUs
MperoiaBaTeNb 00s3aH yAauTh 00y4JaroIerocs u3 ayJAuTOPUH U MMPOCTAaBUTh €MY B BEIOMOCTH OLICHKY
«HEYIOBJIETBOPUTEIILHOY.

BoicTaBieHne OLIEHOK, IIOJYYEHHBIX IIPU IMOJBEIEHUU PE3YyJIbTaTOB MPOMEXKYTOYHOMN
aTTecTallid, B 3a4ETHO-DK3aMEHAIMOHHYIO BEAOMOCTb MPOBOAMTCA B MPUCYTCTBUU CaMOTO
oOyuaromerocs. IlpernonaBaTenu HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTH M
TOYHOCTH BHECEHHUSI 3aIIUCEH O pe3ynbTaTax IPOMEXXYTOYHOM aTTECTAIH B 3a4€THO-IK3aMEHAIIMOHHYIO
BEJIOMOCTb.

HesiBka Ha »K3aME€H OTMEYaeTcs B 3a4€THO-9K3aMEHAIIMOHHOW BEAOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jiis 06y4daronuxcs, KOTOpbIE HE CMOIJIM CJIaTh 9K3aMEH B YCTAaHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHO]I JTUKBUIALUHU 3a/10JKEHHOCTU. B 3TOT nepuos npenogaBaTean, IpUHUMAaBIINE
9K3aMeH, JJOJDKHBI YCTAaHOBUTh HE MEHee 2-X JIHEH, Korja oHM OyAyT NMPUHHMMATh 3a/10JKEHHOCTH.
WNupopmanys o TMKBUIAUY 330DKEHHOCTH OTMEUYAETCs B 3K3aMEHAI[MOHHOM JIUCTE.

OOyuaronmMes, MOKa3aBIIUM OTJIMYHbIE W XOpOIIME 3HAHHS B TEUEHHE CEMECTpa B XOje
MTOCTOSIHHOTO TEKYILIEr0 KOHTPOJISl YCIIEBAEMOCTH, MOXKET ObITh TPOCTaBJICHA 3K3aMEHAI[MOHHAs OLIEHKa
JOCPOYHO, T.. 0e3 caauu sk3ameHa. OIeHKa BBICTABIISAETCS B 9K3aMEHALIMOHHBIH JIUCT UM B 3a4€THO-
HK3aMEHAIIMOHHYIO BETOMOCTb.

WHBanuap! ¥ JULa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbS MOTYT C/1aBaTh 3K3aMEHBI B
MEKCECCHUOHHBIN MEPHOJ] B CPOKHU, YCTAHOBIIEHHbIE NHIUBUAYaTbHBIM yU€OHBIM ITaHOM. MHBanue1 1
JMIa C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/J0POBbSI, MMEIOLINE HApyLUICHUsI ONOPHO-IBUTATEIBHOTO
anmaparta, [JOIYCKalOTCs Ha aTTeCTAllMOHHBIE MWCIBITAHUS B CONPOBOXKJIEHUU AaCCHUCTEHTOB-
COIIPOBOXAAIOIIUX.

[Tpouenypa mnpoBeneHUs MPOMEKYTOUHOM arTecTalu JUIsi OCOOBIX CIIy4aeB H3JI0KEHa B
«[TomoxxeHnH 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallui OOyUYarOMIUXCs MO0
OIIOII 6akanaBpuara, cequanurera 1 Maructpatyps» ®I'bOY BO 0xno-Ypansckuit [AY.

Ounas popma o0yueHust

Ne O1LieHOYHBIE CPEJCTBA Kox u HaumeHoBaHue
1 TunoBble KOHTPOIIBHBIC 3a/IaHUS U (UJIM) UHBIE MAaTEPHUATIBI, WHJUKaTopa
HE0OXOUMbIE JJIs OLICHKH 3HAHUM, yMEHUI, HAaBBIKOB U (MJIN) KOMIIETEHIUN

OIIbITAa ACATCIBHOCTH, XapPAKTCPUIYIOIUX C(bOpMPIpOBaHHOCTL
KOMHGTCHHI/Iﬁ B IIPOIECCE OCBOCHUA JUCIUIIIIMHBI
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2 cemecTp
1. Ponp u3uku B pa3BUTHH TEXHUKH W arpONPOMBIILICHHOTO
MIPOU3BO/ICTBA.
2. Kunematuka wmatepuaibHOM TOUKU. KoOpIMHATHBI MeTOn
onucanusi ABWxkeHuM. KuHemarnueckoe ypaBHEHHE JIBIDKCHHS U
onpenessieMble 0 HeMY KHHEMaTHYECKUE XapaKTEePUCTUKH.
3. BekropHblii crmoco® omucaHus — JOBWO)KEHUH.  BekTopbl
MepPEMEIICHHS, CKOPOCTH, YCKOPEHHUS. YTJIOBBIC XapaKTEPUCTUKH
JIBUKEHUSI IO OKPY>KHOCTH.

4. DnemeHTbl  pensATUBUCTCKOM  MexaHuku.  [locTynarsl
CHelMalbHOM  TEeopuM  OTHOCHUTENbHOCTH.  IIpeobpazoBaHus
Jlopenna. Cnoxkenue ckopoctedl. OTHOCUTENBHOCTh JIJIMHBI

OTPE3KOB U JUIMTEIIbHOCTU BPEMEHHBIX HHTEPBAJIOB.

5. JluHaMHKa MaTepUAIbHOM TOYKH M MOCTYNATEIbHOIO JBUKCHUS
TBépaoro tena. IlpuHuun orHocuTenbHOCTH. 3akoHb HbrOoTOHA.
Bunaer cuin.

6. lunaMuka BpamiateabHOro ABMXKEHUs. MoMmeHT cuiibl. MOMEHT
MHEpLUHU. 3aKOHBI COXPAHEHUS UMITYJIbCAa U MOMEHTA UMITYJIbCA.

7. NHepuuanbHble U HEUMHEpLHUAIbHbIE CUCTEMbl OTCY€Ta. CHIbl
WHEPIUHU TP PA3JIMYHBIX BUIAX JABUKCHUSI.

8. Pabota, momHOCTh W SHeprusa. Mexanudeckas paboTa u
MOIIIHOCTh IIPU IOCTYIATEJIbHOM M BpPALATEIIbHOM JBUKECHUSIX.
Kunernueckast sHeprus u reopemMa 0 KHHETHYECKON SHEpruu.

9. KoHcepBaTtuBHblE CHIJIBI M TOTEHLMaNbHas 3Heprus. [Ipumepsl
MOTEHIMAIBHBIX NOJIEH. 3aKOH COXPaHEHUS! YHEPTUU B MEXAHUKE.
10. Mexanuueckue kosiebanus. Kunematuka rapMOHHMYECKHX
kosnebanuii. Cnoxenue koineOaHui. AKyCTUYECKUE Pe30HATOPHI.
11. Iunamuka rapmMoHmdeckux kojebanuil. JuddepeHnumansnoe
ypaBHEHHUE KoNleOaHMii. 3aTyXarolle U BEIHYKACHHbIE KoJeOaHusl.
Mexannyeckuil pe3oHaHC. MasiTHUKH.

12. Mexanuueckue BoiHBL. BoiHOBOe ypaBHeHue. Buabl BoiH.
Nurepdepentiusa, nudpakius u aucnepcus BOJH. BomHB H
uHpOpMaIus.

13. OcHOBHbBIE TMOJOXKEHUS MOJIEKYISIPHO-KUHETHUYECKONH TEOPHUHU.
WNneansHpiii ra3. OcHoBHoe ypaBHenne MKT wu ypaBHeHue
COCTOSIHMS MICAIIBHOTO ra3a.

14. ArperatHbie cOCTOSHUS U (pa30BbIe MEPEXObl. PeanbHble Ta3bl.
Cxmxenne ra3oB. OcoOEHHOCTH KUIKOTO cocTosiHusg. CTpoeHue
KpucTayyoB. [ledekTsl kpucTamimueckoro ctpoeHus. [lpoynocts u
IJIACTUYHOCTb.

15. SBnenus mnepeHoca. [uddys3us, TEMIONPOBOAHOCTE H
BHYTpEHHee TpeHHe. MoJeKyIIpHO-KUHETUYECKask TEOPHsI ABJICHUIN
nepeHoca.

16. OcHOBBI TEpMOIWHAMHMKH. BHYTpEHHss >HEprusi U IepBOe
HAYajIo TepMoAuHaMHUKU. PaboTa ¥ TEmIoEMKOCTh Ta3a MpHU
Pa3IMYHBIX MTPOLIECCAX.

17. Btopoil 3akoH TepMOAMHAMUKH. TeruioBble JBUTaTENN U
xononuibHble  MamuHbl.  KIIJI  TeruioBbIX — aBurartened u
CTaTUCTUYECKUM CMBICII BTOPOTO 3aKOHA TepMOAUHAMUKU. [loHsITHE
SHTpONUU.  TpeTuid  3aKOH  TEPMOJUHAMUKH.  DJIEMEHTHI
OMOPHEPTETHKHU.

WI-1 onk-1.
Ucnonp3yer
OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX
JUCHUITIIUH 1A
peeHus
CTaHJApTHBIX 3a/ia4 B
COOTBETCTBUH C
HAIPaBICHHOCTHIO
npodeccuoHaTBLHOMI
JESTEITbHOCTH

NJ-1 onx-5
VYyacTByeT B
HKCIEPUMEHTAIbHbBIX
UCCIIEIOBaHUIX
3JIEKTPOOOOPYIOBAHUS
U CPE/ICTB
aBTOMaTHU3aluu
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18.  Omnextpuueckuil  3apsn.  B3aumopneiictBue — 3aps10B.
DnekTpocTaTuueckoe 1mone. Bekrtop HanpskéHHocTH. Pacuér
ANEKTPOCTATHYECKUX TTOJEH.

19. [Ilorenmman ayeKTpocTaThyeckoro mojs. PabGora 1o
NEPEMELICHUIO 3apsJI0B B AJIEKTpocTaTuuecKoM rnouie. [lorennuman u
IpaJueHT MOTeHIMaNa. DKBUIIOTCHIIMAIbHBIE TOBEPXHOCTH.

20. BewectBo B 31exTpuueckoM mosie. [losspHble U HENOIspHbIE
Moekynbl. [lonspusanus nuanekTpukoB. Bektop cMerenus.

21. IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE. DIEKTPOEMKOCTh
IIPOBOIHUKOB. KoHAEHCATOPBI.

22. IlocrosnHbll  3jekTpuyeckuii  Tok.  3akoH  Owma.
OnexkTtponBuxkymas cuna. IlpaBuna Kupxrodpa wu  pacuérs
JIEKTPUUYECKUX LICTICH.

23. Knaccuueckass TeOpHUsl 3JEKTPOIIPOBOJHOCTU. BriBOA 3akoHa
Owma. IIpuposa cBepXnpoOBOJIUMOCTH.

24. Hocurenu TOKa B pa3jiMYHbIX IPOBOJHUKAX. DJIEMEHTHI TEOPUU
anexkTponpoBoaHocTH. [lomymnpoBoguuku. [lomynmpoBoAHUKOBBIE
npuOopsl. DieMeHTHl (pu3uuecKor dIeKTpOHUKU. KOHTaKTHBIE
SBIICHUS B METAJIaX U MOJIYIMPOBOIHUKAX.

25. MarnutHoe moJjie. B3aumomeincTBue AIEKTPUYECKUX TOKOB.
Pacuérel MmaruutHbIX nosneit. 3akon buo-Casapa-Jlamnaca.

26. MaruutHble cBoMcTBa  BemiectBa. Jlwa-, mapa-
dbeppomarnetuku.  Jlomenbl. @DeppuTbl.  DIEKTPOMArHUTHbBIE
cernapaTopsl B arpOMHXEHEPHUH.

27. JleiicTBMe MarHUTHOTO TIOJS HA OJJIEKTPUYECKUI TOK U
JIBUKYLIMECs 3apspkeHHble dacTulbl. Cuna Ammepa U cuia
Jlopenna. Dddext Xomna. DneKTpOBUTATEIH.

3aounas popma o0yueHnus

onucaHus JBUKEHMHW. KnHeMaTrmdyeckoe ypaBHEHHME IBUKECHHS U
onpeesieMble 0 HeMY KHHEMaTHYECKUE XapaKTEPUCTHKHU.

3. BekTtopHblii crmoco® — omucaHMs — ABMKEHHH.  BekTopsl
MepEMENICHUs, CKOPOCTH, YCKOpPEHHUs. YTJOBBIE XapaKTEPUCTUKHU
JBUKEHUS 110 OKPYKHOCTH.

4. DeMeHTHI peNSITUBUCTCKON MexaHUKH. [locTynaTel cnenuanbHON
TeopuHu OTHOcuTenbHOCTU. [IpeobpazoBanus Jlopenua. CroxxeHue
ckopocTte. OTHOCUTEIBHOCTh JJIMHBI OTPE3KOB M JUIUTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHamMuKa MaTepuaibHOM TOYKH M MOCTYIATEIbHOTO JABUKEHUS
TBEéproro Ttena. IlpuHumn orHocuTenbHOCTH. 3akoHbl HbrOTOHA.
Buns! cuin.

Ne OneHoYHbIE CPEJICTBA Konx n HanmeHOBaHMe
1 TunoBele KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTepUabI, UHJUKaTOpa
HE0OXOUMBbIE JJIs OLICHKH 3HAHUM, YMEHU, HAaBBIKOB U (WJIN) KOMIIETEHIINHT
OTIbITA JAEATENbHOCTH, XapaKTEPU3YIOINX CPOPMUPOBAHHOCTh
KOMITETEHIIMM B IIPOLECCE OCBOCHMS TUCIIUIUIMHBI
1 1, 2 cemecTp WJI-1 onk-1.
1. Ponp ¢u3uku B pa3BUTUM TEXHUKH U arponpomsbliuieHHOro | Mcronb3yer OCHOBHBIE
IIPOU3BO/ICTBA. 3aKOHBI
2. Kunemaruka wmatepuaibHOW TOYKH. KoOpIuMHATHBIA METOJ | €CTECTBEHHOHAYYHBIX

JTMCIUTUIAH JIJIS
pelICHUA CTaHAAPTHBIX
3aJa4 B COOTBETCTBHH
C HAMPaBICHHOCTHIO
npodeccuoHaNbHOMI
JEeSITETIbHOCTH

H-1.omx-s
YyacTByeT B
AKCTIEPUMEHTATBHBIX
UCCIIEIOBAaHMSIX
AIIEKTPOOOOPYIOBAHHS
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6. JIluHamuka BpamaTenbHOrO ABUXKEHUsA. MOMEHT cuibl. MOMEHT
WHEpLUHU. 3aKOHBI COXPAHEHUSI UMITYJIbCa 1 MOMEHTA UMITYJIbCA.

7. WHepuuanpHble U HEUHEpLHUAIbHBIE CUCTEMbl OTCUETA. CHIIBI
WHEPLUU IIPU PA3JIMYHBIX BUJIAX ABUKEHUS.

8. Pabora, mommHocTe M dHeprus. MexaHuueckas pabora u
MOIIHOCTh IpU MOCTYNATEIbHOM M BpPAILATEIbHOM JIBUXCHUSIX.
Kunernueckast sHeprust 1 TeopemMa 0 KHHETUYECKON YHEPTUN.

9. KoHcepBaTuBHBIE CWIBI U NOTEHIMaNbHas 3Heprus. [Ipumepsl
MOTEHLIMAJIbHBIX M0JIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.
10. Mexannveckue konebanusi. KuHemaTHka TrapMOHMYECKHX
koJjiebanuii. CioxkeHne KojiebaHui. AKYCTHYECKHE PE30HATOPHI.

11. Jlmramuka rapmMoHmueckux koseOanuil. Juddepennmansuoe
ypaBHEHHE KoyieOaHUl. 3aTyXarolue U BhIHYXJIEHHbIE KOJeOaHusl.
Mexannyeckuil pe3oHaHc. MasTHUKU.

12. Mexanuyeckue BOJIHBL. BoyiHOBoe ypaBHeHue. Bujbl BOJIH.
Wntepdepennus, muppakuus W Aucnepcus BoidH. BomHbl u
nHpopMarus.

13. OcHOBHBIC TOJOXEHUS MOJECKYISIPHO-KHHETHUECKOW TEOPHHU.
Wneanenbiii raz. OcHoBHoe ypaBHeHne MKT u ypaBHeHue
COCTOSIHMS MJ1€aIbHOTO rasa.

14. Arperatnbie cocTosiHUS U (Pa3oBbIe nepexobl. PeanbHble ra3bl.
Cxxmxernne ra3zoB. OCOOEHHOCTH KUIKOTO cocTosiHUS. CTpoeHue
kpuctaios. JlepexTsl KpucTtamuyeckoro crpoeHus. [Ipounocts u
IJIACTUYHOCTb.

15. SBnenuss mnepenoca. Juddysus, TEMIONPOBOAHOCTh U
BHYTpeHHee TpeHue. MoeKyIsspHO-KUHETUYECKasi TeOpusl SABJICHUMN
repeHoca.

16. OcHOBBI TEpMOJMHAMUKHU. BHYTpeHHsIsI SHEprusi U IepBOE
Hayajio TepMOAUHaMUKHU. Pabota M TEIIOEMKOCTh Ta3za IMpH
Pa3IMYHbIX IpoLEeccax.

17. Bropoii 3akoH TepMOAMHAMUKH. TeNjgoBble JBUTATEIN H
xonoauibHble  MammHbl.  KIIJ[  TerioBbIx — AgBUrareined
CTaTHUCTUYECKUI CMBICII BTOPOI'O 3aKOHA TeEpMOANHAMUKU. [[oHsATHE

SHTponMH.  TpeTudt  3aKOH  TEPMOJUHAMUKH.  IJIEMEHTHI
OMOdPHEPTeTHKH.
18.  DOnextpuyeckuid  3apsn.  B3aummopeiictBue  3apsijos.

OnekTpocTaTuueckoe 1mose. Bekrop HanpskéHHocTu. Pacuér
JJIEKTPOCTATHYECKUX TIoJIed. IloTeHmman 3JIeKTpOoCTaTHYeCKOoro
nojsi. PaboTa mo mepeMenieHnto 3apsaoB B 3JIEKTPOCTaTHUECKOM
nosie. IloreHuman u rpagueHT NoTeHIuana. JKBUIOTEHIUAIbHbBIE
MTOBEPXHOCTH.

19. BemecTtBo B 3yiekTpHueckoM mosie. [lomsipHble M HEMOJIsSpHBIE
Mousiekynbl. Ilomspuzanus auanekTpukoB. Bektop cmemeHus.
[IpoBOIHMKM B 3JEKTPOCTATHUYECKOM ITOJIE. IJIEKTPOEMKOCTH
npoBoAHUKOB. KoHeHcaTopsl.

20.  IlocTostHHBIM  3neKTpuyecKHd  TOK.  3akoH  Owma.
Onexrponasmxkymas cuna. IlpaBuna Kupxrodpa wu  pacuérsl
BJIEKTPUYECKUX LIETEH.

21. Knaccuueckas TeopHsl 3JIEKTPONPOBOJHOCTH. BbIBOA 3akoHa
Owma. Ilpupoaa cBepXmpoBOIUMOCTH.

22. Hocurtenu ToKa B pa3Iu4HbIX MPOBOJHUKAX. JJIEMEHTHI TEOPUHU
anekTponpoBoaHocTH. IlomynpoBoguuku. [lonynpoBoHUKOBBIE

U CPEICTB
aBTOMATH3AIHA
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npubopsl. DieMeHTbl (PU3HUECKOW AIIEKTPOHUKH. KOHTaKTHBIE
SIBJICHUSI B METaJlJIaX U MOJYIPOBOJHUKAX.

23. MaruutHoe mnoje. B3aumopeiicTBHE 53JIEKTPUUECKUX TOKOB.
Pacuétel MmarauTHbIX noJieid. 3akoH buo-Caapa-Jlamiaca.

24. MarauTtHele  cBolicTBa  BemlecTBa. Jlua-, mapa- U
dbeppomarnetuku.  JlomeHbl.  DeppuUThl.  DIEKTPOMArHUTHBIC
cernapaTopbl B arpOMHKEHEPUH.

24. ]JleiicTBM€ MArHUTHOTO TIOJSl Ha DJJEKTPUYECKUA TOK U
IOBUOKYIIMECS 3apshkeHHble vacTuipl. Cuna Amnepa U cuia
Jlopenma. Dddext Xomra. DIEKTPOIBUTATEIIH.

[IIkana ¥ KpUTEPUU OLICHUBAHUS OTBETA OO0YYAIOIIETOCs MPEACTaBICHBI B TaOauIe. 3amava s
sk3amena Oepercst u3 matepuainos .3 @OC PITJ] (Nel - Ned.)

Ilxana Kpurepum oneHnBaHus

BCECTOPOHHEE, CHCTEMAaTH4YecKoe M IIIyOOKOe 3HaHHWE IPOrpaMMHOIO
Onenka 5 MaTepuana, YCBOCHHE OCHOBHOM M JIONOJHHUTEIBHOM JIATEpPATypHI,
(0TIM4HO) PEKOMEHIOBAHHOW IIPOrpaMMOM JUCLMIUIMHBL, IPAaBHIBHOE DPELIECHUE

3a/1a4ul.

IIOJIHOE 3HAaHWE MPOrPpaMMHOIO MaTepuala, YCBOCHHME OCHOBHOM
Orenka 4 JIUTEPATYPHI, PEKOMEHIOBAHHOM B MpOrpaMme, HaJln4ne
(xopo110) MaJIO3HAUUTENbHBIX OIIMOOK B PpEIICHUM 3aJauyd, UM HEAOCTATOYHO

IIOJIHOE PAaCKPBITHE COJAEPKAHUE BOIIPOCA.
3HaHUE OCHOBHOI'O IPOrpPaMMHOI0 MaTepHaja B MUHMMAaJIbHOM OObeMe,
MOTPENIHOCTH HENPUHIUIINAILHOTO XapaKkTepa B OTBETE HA dK3aMEHE U B
pELICHUH 33]]auu.

Onenka 2 npoOesnbl B 3HAHMAX  OCHOBHOI'O  IPOrpaMMHOr0  MaTepualia,
(Hey10BJIETBOPUTEIBHO) | IPUHIMITMAIBbHBIE OIIMOKH IPU OTBETE HA BOIIPOCH! U B PEILICHUH 33Jauu.

Ouenka 3
(YZIOBJIETBOPUTEIHHO)
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JIMCT PETUCTPAIIMA U3SMEHEHHU

Howmepa auctos OcHoBaHue 11d
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHbIX HOBBIX aHHYJIMPOBAaHHBIX H3MCHEHUI TOATHCH M3MCHCHHA




