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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl N0 JUCIUIINHE, COOTHECEHHbIE ¢ IVIAHNPYeMbIMH
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-
TEXHOJIOTMYECKUI, IIPOCKTHBIMN.

Heab aucuumiImHbl — cHOpMHUPOBATh y 00yYaroLMXCs cUCTeMy (DyHIAMEHTalIbHBIX 3HAHU,
HEOOXOAUMBIX ISl MOCIEeNYIONIEH MOAroTOBKH OakanaBpa, CIIOCOOHOTO K 3(PPEKTHBHOMY PEIICHUIO
IPAKTUYECKUX 3a/a4  CEeJIbCKOXO3AHCTBEHHOTO IPOM3BOACTBA, a TaKXe CHOCOOCTBYIOLIMX
JaJIbHENIIEMY Pa3BUTHIO JINYHOCTH.

3agauM JUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIC (DM3UYECKHE SBICHHS, OBJIAACTh (DYHIAMEHTAIbHBIMH TOHITHUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUUECKOM U COBPEMEHHOM (PU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTbBCS C HAY4HOM anmaparypoil 1 MeToiaMu (pu3nyecKoro UCCIeJ0BaHus, IPUOOPECTH HABBIKU
MPOBEICHUS (PU3UIECKOTO IKCIIEPUMEHTA;

— HAY4YMUThCS BBIIEJATH (U3MYECKOE COJepXKaHWE B MPUKIATHBIX 3a4adax Oyaylei
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 MaTEeMAaTUYECKUX M €CTECTBCHHBIX HayK C IPUMCHCHUCM I/IH(bOpMaIII/IOHHO-
KOMMYHUKAIITUOHHBIX TEXHOJIOTHI

Konx n HanmeHoBaHue
MHARKATOPA ®opmupyemsie 3YH
JOCTUKEHUS
KOMIIETEHIIUU
3HAHUA OOyuaronuiics JOJKEH 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
VJT-1 onk-1. CTaHJapTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPABIEHHOCTHIO
Vcnomb3yer poeCCHOHATLHOM e TENBHOCTH
OCHOBHBIC 3aKOHBI _ (Bl '0_10_3.1)
€CTECTBEHHOHAYYHBIX
JUCIUIUIAH JJIs1 YMEHHUS OOyyaromuiics JOKEH YMETh: HCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIUH ((HU3NKN) JUIS
CTaHJIapPTHBIX 3a/1a4 B pelleHusl CTaHIapTHBIX 3a/1a4 B COOTBETCTBUH C
COOTBETCTBHH C HaNpaBJICHHOCTHIO TPOPECCHOHATBHON 1€ TETbHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-V¥.1)
npodecCHOHaNBHOM
JEATENbHOCTH HaBbIkKM | OOydJarOIIHMIICs TOHKEH BJIA/IETh: HABBIKAMHU:
MCII0JIb30BAaHUs 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
CTaHJapPTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPaBIEHHOCTHIO
npo¢eCCUOHAIBHON NEATETHHOCTH -
(b1.0.10-H.1)




OIIK-5. Cmnocoben ydacTBOBaTh
npoeccCHOHABLHON e TEIBHOCTH

B MMPOBEACHHUU  SKCIICPUMCHTAJIbHBIX I/ICCJ'Ie,HOBaHI/Iﬁ

Kon n HanmeHoBaHue
HWHJHUKATOpa

®opmupyemsie 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
CpeACTB aBTOMAaTH3aIUU 3aKOHBI €CTECTBEHHOHAYYHBIX AUCIUIUINH ((DU3NUKH) B
IKCIIEPUMEHTAIBHBIX HCCIICIOBAHUSIX
3JIEKTPOOOOPYIOBAHUS M CPEICTB AaBTOMATU3AIUH -
(51.0.10-V.2)
HaBblkk | OOyJaromuics J0JKEH BIAJCTh: HABBIKAMH:

UCIMOJIb30BAaHUS 3HAHUN OCHOBHBIX 3aKOHOB
€CTeCTBEHHOHAYYHBIX JUCIHUIUIUH ((HDU3HKH) B
HKCHEPUMEHTAIbHBIX UCCIIEIOBAHUIX
JIEKTPOOOOPYOBAHUS U CPEACTB aBTOMATU3ALUY -
(51.0.10-H.2)

2. Mecro aucuuniaunbl B cTpykrype OIIOIIT

B

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

3. O0bémM AUCHMILVINHBI U BUJbI y4eOHOH padoThl

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

Jlucuuniumza u3yqaercs:

- ouHas (popma oOydeHus B 2, 3, cemecTpax.
- 3a04yHas Gpopma oOyueHus B 1, 2, 3 cemectp.

3.1. Pacnpenesnienne o0beMa JMCOMIIMHBI IO BUAAM Y4eOHOI padoThI

Bun yue6HO# paboThI

KoanuectBo yacoB

Ounas popma 3aouHas Gopma
oOyueHus o0OyudeHus
KonraktHasi pabora (Bcero), 162 20

B TOM YHUCJIC IPAKTHYECKAA MOAT0OTOBKA

B ToM umucie:




Jlexrum (JI) 58 6
[TpakTuueckue 3ansatus (I13) 60 8
Jlaboparopusie 3ausatus (JI3) 44 6
CamocrosiTesibHas padora ooyuyawmuxcsi (CP) 135 291
KonTpoJb 27 13
Hroro 324 324
3.2. Pacnipenesienue y4eOHOro BpeMeHHM 10 pa3jiejiaM U TeMaM
Ounas popma o0yueHust
B TOM 4YHCJIC é
No o Bcero KOHTaKTHas paboTa g
TeMBbI ANMCHOBAHHUC pa3/Jiciia U TCMbL 4acoB CP E
b I3 | 113 S
1 2 3 4 5 6 7 8
Pasznen 1. Mexanuka, MoJekynspHas QU3nMKa U TEPMOJAMHAMUKA
1.1. | Beegenue B pu3uKy 2 2 - - - X
1.2. | Kunematuka 20 4 2 4 10 X
1.3. | lunamuka 22 4 4 4 10 X
2.4. | 3aKOHBI COXpaHEHHS 22 4 2 6 10 X
15 Mexanuueckue KoneGaHus u 29 4 4 4 10 <
BOJIHBI
16, DeMEeHThI MOIIEKYJIAPHOH 1 29 4 4 4 10 <
CTaTUCTHUYECKON (PU3UKH
1.7. | OCHOBBI TEPMOJUHAMUKH 20 4 2 4 10 X
Paznen 2. DnexTpu4ecTBO U MarHeTU3M
2.1. | DnexTpocTaTrka 22 4 2 6 10 X
IlocTosTHHEBIN TOK,
2.2. | DNEKTpUYECKHE IEMU U 22 4 4 4 10 X
MaTepHabl
23 [TocTosiHHOE MarHUTHOE 29 4 4 4 10 <
moJie
24 DneKTpOMarHuTHbHIE 29 4 4 4 10 X
KoJie0aHus U BOJIHBI
Paznen 3. OnTuka n atomHast huznka
31 I'eomeTpuueckas U BOTHOBAs 19 9 4 4 9 <
OIITHKA
3.2. | KBanroBas ¢usuka 18 4 2 4 8 X
33, ®u3ukKa aToMa U AJIEMEHTHI 20 4 4 4 8 .
(U3HMKHN TBEPAOTO TeNa
3.4. | Snepnas ¢puznka 18 4 2 4 8 X
3.5. | ®dusndeckas KapTHHA MHpa 4 2 - - 2 X
KoHTpo:b 27 X X X X 27
OO6m1ast TPy 10€MKOCTh 324 58 44 60 135 27




3aounas popma o0yueHust

B TOM 4YHCIJIC
KOHTaKTHas paboTa
Ne =
TCNII:I HaumenoBanue pa3aena u TeMbl Bcero CP g
4acoB J JI3 113 %
=~
1 2 3 4 5 6 7 8
Mexanuka, MOJIEKYJISIpHAs
e .
1 ¢bu3uka u T PMOIMHAMHKA. 108 5 2 4 100 X
AJIEMEHTBI CTATUCTUYECKOU
bu3uKu
5 DNEeKTPUYECTBO U
' MarHetusMm. Konebanus u 108 2 2 4 100 X
BOJIHBI
Ontuka. KBanToBas ¢usuka.
®dusuka aToma. 3JIEMEHThI
W3HUKHU TBEPAOTO Tea.
3. ¢ pA 95 2 | 2 - 01 X
SAnepHas pusuka.
®dusnyeckas KapTuHa MUpa.
KonTtpob 13 13
Hroro 324 6 6 8 291 13

4. CTpyKTYpa M coiep:KaHHe JMCHUIIIMHBI, BKJIOYAK0IIee NPAKTHYECKYI0 IIOAT0TOBKY
[IpakTuyeckas NOArOTOBKAa IpH pealu3alud y4eOHbIX HPEIMETOB, KYPCOB, IUCLMILIMH
(Mopyneil) opraHusyercsl MyTeM HPOBEJACHHS MPAKTUUYECKUX 3aHSATHH, MPaAKTUKYMOB, JJaOOpaTOPHBIX
pabOT W MHBIX AaHAJOTMYHBIX BHJOB Y4YeOHOM JesATEeIbHOCTH, NPEAyCMATPUBAIOIIUX y4yacTHe
oOyyaroluxcsi B  BBIIOJHEHUM OTHENIBHBIX JJIEMEHTOB paldoT, CBs3aHHBIX C Oymaymeil
poeCCHOHATILHOMN 1€ TENbHOCTBIO.
[TpakTHyeckasi MOArOTOBKA MOXET BKJIIOYATh B C€0Sl OTJENbHbBIE 3aHATHUS JIEKIIMOHHOTO THIIA,
KOTOpbIE MpeAyCMaTpHBAIOT Iepenady ydyeOHOM uH(opmanuu oOydaromumcs, HeoOXOIUMOHN A
MOCJIETYIOLIETO BBIIOTHEHUS Pa0OT, CBSA3aHHBIX C Oyaymield NpodecCHOHATBHON AEATEIBHOCTBIO.

4.1 Conepxxanue Q¥ CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pU3MKA M TEPMOAUHAMHUKA

BBenenue

[Ipenmer ¢usuku. Bxkinax poccHHCKUX yueHBIX B pa3BUTHE (GU3MKU. MeTo] MO3HAaHUS B (PU3HKE.
OkcniepuMeHTHI U Teopun. Posib mareMatuku. ®usnueckue 3akoHbl. [lonarue dakra B pusuke. Mogenu.
[Tpsimble u oOpaTHbIe 3a1aun (HU3uKH. PazmepHoCTH (PU3NUECKUX BETHUMH.

Kunemaruka

JIBixkeHne Kak rnaBHas (opma cymiectBoBaHus Matepuu. IIpoctpanctBo m Bpems. CrocoObl
OIMCAHUs COCTOSTHUS TeJa U CUcTeMbl Tell. CUCTeMBbI OTCYETa U KOOpAUHAT. POk ¥ mpUHIMITBEI BBIOOpa
cucreM koopauHar. CremeHu cBOOO/bI, WHBAPHUAHTHBIE CBOWCTBA 4YHCIA CTEMEHEH CBOOOJIBI.
TpexmepHOE 1 MHOTOMEPHOE MPOCTPAaHCTBA. MarepranpHas TOYKa M pacpOCTpaHEHUE 3TOM MOJEIN



Ha MHOTOMEpHBIN ciydail. TpaekTopust 1 MUpOBas JIUHUS, UX CBOKMCTBA. CKOPOCTh U YCKOPEHUE KaK
npousBoHble. [locTynarenbHOe U BpalaTenbHOE IBUKEHUS KAaK OCHOBHBIE BUbI IBUKEHUN. YTIIOBbIE
CKOPOCTb M YCKOpPEHHE, HOPMaJbHOE M TAHICHIMAIBbHOEC YyCKOpeHus. CKOpPOCTb M YCKOpEHHE B
MHOTI'OMEpPHOM IIPOCTpaHCTBE. MHepiuanbHble CUCTEMBI M PABHOIIPABHOCTH IIOKOSI U PAaBHOMEPHOT'O
npsiMosinHeHoro aBmxeHus. IlocTynar o mocTossHCTBE CKOpOCTH cBeTa B BakyyMme. IIpeoOpa3oBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCHUTEIBHBIX JABMKEHUIH MHEPLUAIBHBIX
cucreM. [IpeoOpazoBanus JlopeHna M pEISATUBUCTCKOE CIIOKEHHE CKopocTed. MHTepBan Mexny
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAunamuka

Cuina u macca, cynepno3uuus cui. [lepBbiii u BTopoii 3akoHbl HbtoToHa. YpaBHEHUs IBHKEHUS,
pOJIb HAaYalIbHBIX YCJIOBUM, IPUHLHUI JeTepMHUHU3MA. [IpuMmepbl pemeHus ypaBHEHUN JBUKCHHS.
JIBr>KeHUe Tea B IIOJIE CHJI TATOTECHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKAX. JlMHaAMuKa Cleqsamux
cucteM. MMmynbC, 3aKOH COXpaHEHUs HMITYJIbCa U1l MEXaHUYECKON CUCTEMBI, TPETH 3aK0H HproTOHA.
B3aumoneiicteue Ten wuyepe3 mone. OOmas (GopMynuMpoBKa 3aKOHAa COXpPAHEHUS HMITYJIbCA.
KuneTtnueckas sHeprusi MaTepualbHONU TOUKH, CBS3b €€ C KOMIIOHEHTaMM BEeKTOopa UMIyibca. Pabota u
NOTeHIMaIbHast >Heprusi. Pabora mepeMerieHns MaTepUantbHON TOYKH MO KPUBOJIMHEHHOMY ITyTH.
[loTeHuManpHble CWJIBI, BBEIEHUE IOHATUSA IMOTEHUUaJa i  B3aUMOACUCTBYIOHNIMX  TEIl
[ToreHunanpHas QyHKUMSI, TOTEHLIMATIbHAs TIOBEPXHOCTh. CBsI3b KOMIOHEHT CHJIbI U NOTEHLIMAIbHON
¢ynkuuu. [loreHuumaneHas siMa U ycJIOBHE YCTOWYMBOro paBHoBecus. HeBO3MOXKHOCTh paBHOBECHS
CUCTEMBI B3aMMOJICHCTBYIOIIMX CTAaTHYECKUX TOYEYHBIX JJIEKTPUYECKUX 3apsaoB. [IpuHnmn
IUIOTHEHIIeH yNakoBKU M OOBSICHEHHE MPOCTPAHCTBEHHBIX (opM KpucTtauioB. KondopManmoHHbIi
aHanu3 MoJIeKysl. MoMeHT cuiibl. JIMHaMuKa BpalleHUs: TOYKU U TeJIa BOKPYT IIOCTOSTHHOW OCH, TOHATHE
O MOMEHTE MHEpPLUU MATEpUAIbHONW TOUKHM M Tela. YPaBHEHHUE JBWKEHUS BPAILAIOLIErocs BOKPYT
HEINOJBMKHOM OCH Tena. MOMEHT MMIIyJbCa, CBA3b €r0 KOMIIOHEHT C KMHETHYECKOM JHEpruei
BpalleHus. M3MeHeHne MOMEHTa MHEPLUHU Tejla IIPU NEPEeHOCe OCH BpauicHMs. [J1aBHbIE MOMEHTBI
WHEPLMU U YyCTOMUMBOCTH BPALIECHUS T€Jl. 3aKOH COXPaHEHUSI MOMEHTAa UMIIyJIbca Tejla U CUCTEMBI Tel.
Oco6eHHOCTH KOHCTPYKIUH BEPTOJIETOB. ' MpOCKOIbI U MX puMeHeHue. LleHTp Macc u ypaBHeHuUE ero
NBIKEHUs. Pa3nenieHre nocTynarenpHbIX M BpallaTelbHBIX JBMKEHUM TBepaoro tena. Ilapa cuil.
Cucrema ypaBHEHHMH JJIs IBUYKEHUS TBEPAOIO TeJla U €r0 KUHETHYECKask SJHEPIHsl. 3aKOH COXPaHEHUs
SHEPTHHU U €T0 CBSI3b C PABHOMEPHOCTBIO TEUEHHSI BDEMEHH. J[BMKEHUE CUCTEM CO MHOTMMH CTEIICHIMHU
cBobobl. dynkuus Jlarpanxka u ypasHenus Jlarpamxka. [IpuHIun HauMeHbIIEro AeHCTBHSL.

JAuHaMuka 00JIbIIMX CKOPOCTEi

[Tpunuun otHocuTeNnbHOCTH B (pusmke. PenstuBucrckuil mmnynsc. [IpeoOpa3zoBaHue sHeprum-
nMITynbca. Macca U ee CBs3b € DHEpruey Nnokos. Macca CIOKHOM CHCTEMBI M €€ CBSI3b C DHEpPruei
B3auMojieiictBus yacteid. HeapautuBHocTh Macchl. [ledexT macchl M sHepretuka. Kunernueckas
SHEPTHUsl B PEISATUBUCTCKOM MEXAaHUKE. Y PaBHEHUE JABUKEHUS MAaTEPUAIIbHOU TOUKHU B PEIISTUBUCTCKOMN
MexaHMKe. [[BikeHne MaTepruaibHOW TOYKU MOJ JIEHCTBUEM MOCTOSIHHOM cuiibl. CKOpPOCTh CBETAa Kak
npeaenabHasl CKOpoCTh. YacTHIbl ¢ HYJEBOW Maccod MOKOsA. [IpuHUWN 3KBUBAJICHTHOCTH U TEOPHUS
IIPOUCXOXKACHUS CUJI BCEMUPHOTO TATOTEHUS.

Koneb6anus n BoJIHBI

Konebanus kak yacTHBIM ciyyail JBMIKEHUs, YCJIOBUS TOSIBIEHUS KojeOaHWH. YpaBHEHUE
JBUKEHMSI IPYKUHHOTO MasiTHUKA U ero peuieHue. ['apmMmoHnueckoe kojaebaHue u ero XxapakTepUCTUKH.
VYpaBHeHHE JIBMKEHUS (PU3MUECKOTo MAasiTHUKA U €ro pelleHue, MaTeMaTUYeCKUi MasTHUK. DHeprus
rapMOHMYECKUX KoseOaHui. BpIHyX/IeHHble KoyieOaHHs W SIBJIEHHE pe3oHaHca. Pe3oHaHC Kak
nposiBiienue  Oudypkanuu.  ABTokosneOaHus.  [Ipumepbl  HPOSBICHUS ~ PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBICHUN B )KMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas Iepenaya SHEPTrUU B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B ynpyrux cpenax, JIMHENHHBIE, TOBEPXHOCTHbIE
1 00bEeMHBIE BOJHBI, TONEPEUHBbIE U MPOJIOJIbHBIE BOJHBI, (DPOHT BOJHBI, IUIOCKHE U chepuueckue
BOJIHBL. AHaTUTHYeCKas 3amuch Oeryuieil BonHbl. BonHoBoe ypaBHeHue. Ilepenoc sneprum Oeryiueit
BosiHOM. CroxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHHMKHM BOJIH. VIHTepdepeHuus: BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBICHUS MaKCUMyMOB U MUHUMYMOB. ClOXEHHE
KpyroBeIx U chepuueckux BosiH. [locTpoenue ¢poHTa BONHBI 10 NpuHIUMNY [loiireHca, moBeaeHUE
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(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenune u npenomieHue BoiH. [Ipuanun depma. BeiBoa
3aKOHa IIPEJIOMJICHUS BOJIH Ha I'PaHULIEe IBYX cpel Ha ocHOBe npuHuuna Gepma. [Ipunnun depma kax
YacTHBIM cilydail oOlero mpuHUMIa MUHUMakca. llosBieHne OoTpakeHHBIX BOJH B HEOJHOPOJHBIX
cpelax, CIOKCHHE BCTPEUHBIX BOJIH U 00pa30BaHHE CTOSIYMX BOJH. [lepexomaHoe COCTOSIHME U BpeMs
penakcauuu. CBs3b IJIUH CTOSYMX BOJIH C pa3MepaMH Cpelbl, TUCKPETHOCTh JJIUH CTOSYUX BOJIH.
KBanToBanue. YnpasieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JJIeMEeHTBbI CTATUCTUYECKON M MOJIEKYJISIPHOH (PU3UKH

MUKpOCKONIMYECKHE U MAaKPOCKOITMUECKHE sIBJICHUS. M 1eanbHbli ra3 Kak CTaTUCTUYECKAs CUCTEMa
MHOTUX YacTull. JlaBneHue, o0beM 1 TeMriepaTypa raza kak 00001IeHHbIe XapaKTePUCTUKU COCTOSHUS
rasa. PaBHOBecHbIE M HEpaBHOBECHBIE COCTOsSHUS raza. OOparumble W HEOOpaTHMBIE IMPOLECCHI.
Huarpamma naBieHne-o0beM. DKCIIEpUMEHTaIbHbIE Ta30BbIe 3aKOHbBI, 0OOOIIEHHBIN ra30BbId 3aKOH
(YypaBHEHHE COCTOSIHUS MACAIbHOIO ra3a). BeiBo ypaBHEHUS! COCTOSHUS MCAIBHOTO ra3a Ha OCHOBE
KMHETUYECKUX MpeacTaBIeHud. PU3NUECKUIl CMBICT MOHATHS TEPMOJMHAMUYECKOW TEMIIepaTyphl.
Pacnipenenenne sHepruum mo cremeHsM cBoOoabl. Pacmpenenenuss MaxkcBemnia u  bonbivana,
O0apomerpuueckas ¢opmyna. HepaBHoBecHble mporiecchl. Juddysus, nuddysus yepe3 memMOpaHBI,
OCMOC, OCMOTHYECKOE JaBJIEHHE U €ro pojb B JKU3HENEATEIbHOCTH pacTeHuil. Temionepenaya.
BuyTtpennee  TpeHue.  BplpakeHHe ~ HEpaBHOBECHBIX  IpOILIECCOB  4Yepe3  000OIIeHHBIE
TepmoarHamudeckue cuibl. CooTHomeHue B3aumMHoct OHcarepa. PeanbHble rasel, ypaBHeHue Ban-
nep-Baanbca, kpuTHyeckas TOYKa, pEalbHbIE HW30TE€PMbl, CKWKEHUE ra3oB. DiaykTyauuum u
camoopranu3anus npu (GpazoBoM MEPexoje ra3-KUAKOCTh. KUJIKOCTH, TOBEPXHOCTHOE HATSIKEHUE B
KUIKOCTAX, OXJAXKICHHE >XHAKOCTH IPH HCHAPEHUHU, TEPMOPEryJsilus PACTEHHM U MKUBOTHBIX.
CmauunBaronyie 1 HecMadnBarolIre Kuakoctu. Kanmuispaslie siBienus, Gopmyna Jlamnaca.

DJIeMeHTbI TEPMOAMHAMUKHI

[lepBoe HauasI0 TEPMOAMHAMMKY, U30MPOLIECCHI, a1MadaTHUECKUN IPOLIECC, OXJIaKIEHUE I'a30B pU
a11abaTUYeCKOM PACIIUPEHHUH U MOJIyYeHUEe HU3KUX TeMIieparyp. Y paBHeHue [lyaccoHa u ero BbIBO/I.
Kraccudeckast Teopusi TEIII0EMKOCTEH, TPUYUHBI OTKIIOHCHHSI PEATTbHBIX TEIUIOEMKOCTEH KaK (DyHKIIUN
TEMIIEpPaTypbl OT pEe3yJabTaTOB KIAcCHYeCKOW Teopuu. PaboTa wuaealbHOro rasa B pa3iMYHBIX
nporeccax. O0parumbie 1 HEOOpaTUMbIE ITUKJIIBI. TeroBeie MamMHbl U MK KapHo, BTOpoe Havasio
TepMoAMHaMUKH. KommpecCMOHHbIE XOJOAWJIBHUKM UM  TEIUJIOBBIE HACOCHIL. OJHTPONMS  KaK
TepMoArHaAMuYeckuid noreHuuan. dopmyna 11 SHTponuM wuaeanbHoro rasa. Teopema Kapno u
0000IIeHNe TIOHATHUS SHTPOIMU KaK TEePMOJMHAMHUYECKOro MoTeHIMana. CBsS3b DSHTPONUU C
MHUKPOCOCTOSIHUSIMU UeIbHOTO Ta3a. CTaTUCTUYECKOe TOJKOBAHUE SHTPOMUU. DHTPOIUS U CTENIEHb
BbIpOXkieHus cuctembl. opmyna bonbiimana. DuTponus u uHGopmalus. Bo3pactanue sSHTpONUU Npu
HEOOpaTUMBIX TPOIleccax Ha MPUMEPE BHIPABHUBAHUS TEMIIEPATYPHI IBYX HAXOJSAIIUXCS B KOHTAKTE
HarpeThIX TeJ U IPU BIPaBHUBAHUM JIABJICHUH B JIBYX 4acTAX cocya ¢ razoM. [lepBoe u BTopoe Hauana
TEPMOJMHAMUKH, U >KUBbIE opraHu3Mmbl. [loHsATHE O TepMOaMHAMUKE HEOOPATUMBIX MPOIIECCOB M
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPraHu3M - OKpy»Karomas cpena. [[pon3BoacTBo s3HTponuu B
HEpaBHOBECHOM cpese u Teopema [Ipuroxuna.

Pa3neu 2. DiieKTpu4ecTBO 1 MArHETH3M

DJleKTpUYeCKHe U MATHUTHBIE SIBJIEHUS

[lonsTHe O mMOJMAX, MONS CKAJISIPHBIE U BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX TOJICH:
HaIpPsHKEHHOCTh, TOTOK, IUPKYJAIMS, CUJIOBBIC JIMHUM BEKTOpHOTO mosist. Cyneprno3uius mojei,
3aps/ibl, 3aKOH COXPAHEHUS 3apsI/I0B.

B3anmopeiicTBrE HEMOABMKHBIX M IBUKYIIUXCS 3apsaoB, ODU3NYECKUN CMBICT MATHUTHOTO TOJISA.
[Tone Toueunoro 3apsana (3akoH Kynona) u cucremsl 3apa0B. [lone qunosnst. D1eKTpocTaTuuecKoe noje
MOJICKYJIBI U XUMudeckue peakuun. MHTETpansHas dopma 3akona Kymona, reopema ["aycca (mepBoe
ypaBHeHHe MakcBemna). BwiBog Qopmyn s HanmpsOKEHHOCTH  DJIEKTPOCTATHUECKHUX — IMOJIeH
3apsHKEHHOTO TPSMOTO MPOBOJIA, IJIOCKOCTH, KOHJeHcaropa. Pabora mnepememieHus 3apsaa B
3JEKTPOCTATUUECKOM T10JIe, MOHATHE MOoTeHMana. Bropoe ypaBHenre MakcBeia i 3JIeKTPOCTaTUKU
B HWHTErpaibHON ¢opme. DIeKTpruyecKkass €MKOCTh OJHOTO TMPOBOJHHMKA M JIBYX IPOBOJHHUKOB,
KOHJICHCATOPbI, paboTa Mo 3apsAaKe KOHACHCATOPOB. DHEPTHUS ANEKTPOCTATUYECKOTO 1MoJIsl. VI3MeHeHue
HaIPSHKEHHOCTH AJICKTPUYECKOTO TIOJS TIPU BBEACHUHU JTUAJICKTPHKA, MOSIPU3YEMOCTh JAUAJICKTPUKA,
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IOUDJIEKTPUUECKAs MPOHULIAEMOCTh. MI3MeHeHne AUAIEKTPUYECKON POHUIIAEMOCTH IIPH XUMHUYECKUX
peaKIMsIX M MCIOJIB30BaHUE ATOro 3PdexTa. DIEKTpUIecKkoe moie B mpoBoaHukax. [lonarue o Toke
IIPOBOJIMMOCTH, BEKTOp TOKa M cwiia Toka, 1uddepenuunansHas gopma 3akona Oma. IlepBoe npasuio
Kupxroga. [IpuurHa mosBICHUS AJIEKTPUUYECKOTO TOKA B MPOBOJHUKE, (PU3UUYECKUN CMBICI MOHATHUS
CTOPOHHMX 3JIEKTpUYecKux cuwi. BeiBoj 3akoHa Oma juia Bceil nenu. Bropoe npasuno Kupxrodga.
MarnuTHOoe TOJie TPSAMOTO TOKa, OOBSCHEHHWE €ro IMOSIBICHUS Ha OCHOBAHHUU PEIIITUBHUCTCKHUX
npenacrasicHui. FIHTerpanbHble ypaBHeHN MakcBeIla AJ1s MIOCTOSHHBIX MATHUTHBIX noJiel. [Ipumepst
BBIUMCJICHUSI  HANpsHKEHHOCTEH  MarHuroctaruueckux mnojiel. 3axkoH  buo-Casapa-Jlamnaca.
B3aumopeiicTBue noneit u 3apsaaoB (Tokos). ®opmyna JlopeHia ajis cuiibl, 1eHCTBYIOIICH Ha 3apsij] CO
CTOPOHBI 3JIEKTPUYECKOIO0 M MarHuTHoro mnoseu. [lpuHuun nelcTBus Macc-CHEKTPOMETPOB M MX
IPUMEHEHHUs. B XUMMU. VIHAYKUIMOHHBIE SBJIEHUSA, TpaHC(HOpPMATOpPbl, (U3NYECKHE NPUHLMIBI MX
neiictBus. Okcrpatoku. IlonHas cuctema HMHTErpainbHBIX ypaBHeHUM MakcBemia. CMBICH 4JIEHOB
CUCTEMBI YpaBHEHUIM MakcBesia, ONUCBHIBAIOIINX SABJICHUS, CBSI3aHHBIE C U3MEHEHUSAMH JJIEKTPUYECKUX
Y MarHUTHBIX BEJIMYUH BO BpEMEHU. B3anMOCBSA3b ANEKTPUUECKUX U MAarHUTHBIX IEPEMEHHBIX IOJIEH,
NEKTPOMAarHUTHOE 1oJie U u3nydeHue. [lons nqermxymmxcs 3apsaaoB. M3nydeHue 3J1eKTpOMarHuTHOTO
110JI1 HEPABHOMEPHO ABIKYIIUMcs 3apsaaoM. «Ilapagoke» atoma.

Paznen 3. OnTuka u aromHasi pusuka

DJIEKTPOMATHUTHOE U3JTy4eHHe H ONITHKA

CB00O/IHOE HIIEKTPOMArHUTHOE IOJIE U €ro CYIECTBOBAHUE B BHUJIE 3JIEKTPOMATHUTHOM BOJIHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHBIX BOJMH. CKOPOCTb PACIpPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
criocoObl ee u3mepenus. Illkana snekrpoMarHuTHBIX BOJIH. CIOCOOBI T'€HEpalui U UCIOJIb30BaHUE B
HayKe U TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBrieHus1, onuchIBaeMble BOJHOBOM Teopueil csera. IHTepdepeHuus cBera, yCIOBUs MOSABICHUS
CTaTU4ECKON HMHTEePPEPEHIIMOHHON KapTUHBI, MHTEPPEpEHIHs TpU pas3leleHud (POHTA BOJHEI,
IIPOCBETIICHUE ONTUKHU, UHTEp(EepOMETphl U MX HcIosb30BaHue. Dypbe-ciekTpoMeTpsl. [lonarue o
ronorpadun. Jdudpakuus, mudppakuus Ha mend. DOoKyCHpOBKa 3JIEKTPOMATHUTHBIX BOJIH M CBS3b
pasmepa IUGPAKLIMOHHOTO IATHA C pa3Mepamu peduiekTopoB. OCOOEHHOCTH OpraHu3aluu
PaINOIOKAIIMOHHON CITY>KObI. YCIIOBUS TIepexoja OT BOJHOBOW ONTHKUA K T€OMETPUYECKON. 30HBI
@penens, 30HHas acTuHKa OpeHens kak GoKycupyromuil saeMenT. AudpakiuuonHas pemeTka Kak
IHCTIEPTUPYIONIAs CUCTeMa. AHallM3 cOCTaBa CBETa IO JUIMHAM BOJIH. PeHTreHOoBckas Mudpaknus,
noHATHe 00 00paTHBIX AU(PAKIMOHHBIX 3a7ayaX, peHTTeHOCTPYKTYPHBIM aHaIU3 U €ro 0COOEHHOCTH
NPUMEHHUTEIBHO K OuonormdyeckuMm obObektam. IlpoctpanctBennas crtpyktypa [JHK u PHK.
JudpakimoHHbIi Ipeaen pa3peranneil cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBer U BelIecTBO, NOHITHE O BTOPUUHBIX BOJHAX, pa3felieHue SHEPruu Ha rpaHule pasnaena ¢as,
PE30HAHCHBIN XapakTep B3aMMOJAEUCTBHS CBeTa M BellecTBa. Jlucnepcus, Kiaccuueckoe oObsICHEHNE
3aBUCHUMOCTH KO3((QUIMEHTa NPEJOMJIEHUS CBETa OT JJIMHBI BOJIHBI MAJAIOLIEro cBeTa. SIBieHue
JBOMHOTIO JIy4enpesoMIIEHUs, TOJIIpu3alus cBeTa KpucrauiaMu. [1osipu30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaXapOMETPHs, HCIIOJIb30BAHMUE SBJICHMSI BpAIICHHUS IUIOCKOCTH IMOJIIpU3aLUU B
MoJieKysipHOi 6nonorun. @oroaddexr u kBaHTOBas Mpupoaa cBera. Kpyr sBieHH, 00bICHUMBIX C
KBaHTOBON TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MaKpPOCKOIMYECKOE B OINTUKE. [[BONCTBEHHOCTH
IPUPOJIBbI CBETA. 3aKOHBI MOTJIOIIEHHUS CBETA, TOHATHE O HEIMHEHHBIX AP dexTax. OCHOBHBIE FTI€MEHTHI
KOHCTPYKLUHU CIEKTPOPOTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCHUMOCTh OCBELIEHHOCTH OT BHJA
OCBETHUTEIIEH.

KBanToBas ¢pusuka. ®uznka aroMa u 3J1eMeHThbI (PU3MKH TBEPAOTO TeJIa

OcoOeHHOCTH TIOBEACHHUS MHMKPOYACTHIl. [IpUHIMIBI OMUCAaHUS TIOBEACHUS MHKPOYACTHIL,
BOJIHOBasi (DYHKIIMsI, COOTHOIIEHHE HEONmpeaeleHHocTe, BonmHa 1ne bpoins. [loctymarer bopa.
VYpasuenue [llpeaunarepa (BpeMeHHOE U CTAIIMOHAPHOE), GU3UIECKUN CMBICI BXO/ISIINX B HETO WICHOB.
Pemenue craunonapHoro ypasHenus lllpenuHrepa s 4yacTUIbl B OJHOMEPHOM IOTEHLIHAIBHOM
SIIIIUKE M YaCTHUIIbl HA OKPYXHOCTHU. YCJIOBHUSI MOSIBJIECHUSI KBAHTOBBIX SIBJICHWW. BnusHMe maccel u
o0yacTu TOKaIu3aIuy 4acTull. /J[BymepHas moTeHIMAIbHAS sIMa, BBIPOXKICHHE KBAHTOBBIX COCTOSIHUN
U cHsTHE BBIpoXxAcHUS. [loTeHInanpHas ssMa KOHEYHOU TTYOMHBI U BJIUSHUE €€ TITyOUHBI U IITUPUHBI Ha
YPOBHU DHEPIUM 4YacTULbI. BO3MOXHOCTH JIOKAJIM3AaLMU YaCTHUIBl B IPOCTPAHCTBE. TyHHEIBbHBIN
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3¢ dexT. 3anonHeHue ypoBHeW M npuHuun Ilaynu, nmoiHas 3HEpPruss COBOKYMHOCTH 3JIEKTPOHOB B
KBaHTOBOM CHUCTEME. YPOBHM OJHEPrMM B aTOME BOJIOPOAA, IEPEXOAbl MEXKAY YPOBHSAMH.
NHauBuayanbHOCTh CHEKTPOB AaTOMOB M 3MHMCCHOHHBIM CIIEKTpalbHBIM aHaInM3. Meraumueckas
MOJICNIb MOJIEKYJIBI U OOBSACHEHHE KOPPESAIMM I[BETHOCTH BemlecTBa M A(QeKTa CONPsHKEHUS
XMMHMYECKHX CBA3CH B Mosekynax. HopmanpHas M MHBEpCHas 3aCEJICHHOCTb KBAHTOBBIX COCTOSIHHU.
[Tornomenue, CIOHTaHHOE M BBIHYXICHHOE wu3nydeHus. Koadoummentsr DitHITeHa. DoOpmyna
IInanka. YcuneHue cBeta Ipy MPOXOKACHUN Yepe3 NHBEPCHO 3aceIcHHYI0 cpeny. [lonsaTtue o nazepax.

duznyeckas IpUPOJa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anys, OObSACHEHHE NPUYMH IOSBJIECHUS IPOCTPAHCTBEHHBIX (opM Moisekyn. I[IpuHuumn
MaKCHMAaJIbHOTO IEepeKpbIBaHus. BHyTpeHHEe BpallleHHe B MOJIEKYJIaX U €ro poJib B OMOXMMHYECKHUX
peakuusx. J[BrkeHue 4acTul B MHOTOATOMHBIX MOJIEKYJIaX M BHJbl MOJIEKYJISIPHOM CHEKTPOCKOIIUU.
CummeTpusi MOJIEKYIT M TTOSIBJICHUE TIPaBHII 0TOOPA.

@DOTOXMMHUYECKHE PEAKIMM U OCOOEHHOCTH IOTEHLUANbHBIX IIOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJICHHBIX JIEKTPOHHBIX COCTOSIHMW B MoOJieKynax. Pacnan mosexkyn mpu (GpoToBo30YKACHUSX.
®dusnueckas npupona (GoTrocuHTe3a. TpaHCHOPT SHEpruuM npu (GOoTOocHHTE3e. 30HHas CTPYKTypa
ANEKTPOHHBIX COCTOSIHUIM KPUCTAJUIOB. 3allOJHEHHBbIE M HE3AIOJHEHHBIE 30HBI. YpoBeHb DepMu.
ITpoBOIHUKY, MTOJIYTIPOBOAHUKU U TUAIEKTPUKH. OCOOEHHOCTh POBOJUMOCTH B IOIYIIPOBOIHUKAX.

Snepuas pusuka

CucremaTHKa 3JIEMEHTAapPHBIX YaCTUL. 3aKOHbI B3aUMOIPEBPAILCHUN YacTHL], SACPHbIE peakluy,
nedext maccel. CTpoeHue sep, sJIepHble CUIIbl, YCTONUMBbBIE M HEYCTOWYMBBIC s/pa, €CTECTBEHHAs U
HCKYCCTBEHHAas PaaOAKTUBHOCTD. 3aKOHbI PaanoaKTUBHOIO pacnaja. [TpuHIMIIBI
pallMOaKTUBALMOHHOIO aHainu3a. «MedeHble» atoMmbl B Ouosioruu. Ilytu ucronp3oBaHMs sSAEpHOM
SHEPIHUH.

duznyeckas KApTHHA MUPa

[lonatne o0 »HBomonM B (QHU3UKE, OWONOTMM H JPYrHX HaykaxX. [IpOTHBOIIOIIOKHOCTH
HAIIPABJIEHHOCTEN ATHX 3BOJIIOLMOHHBIX NpoleccoB. [IyTu npeonosnenns npoTuBopeyus.

Bpewms B knaccuueckom Mupe. Posib mepuoandeckux U HENEpUOAUYECKUX IPUPOIHBIX IIPOLIECCOB
B (OpPMHMpPOBAHUHU IOHATUS BpPEeMEHHU. VIHBApUMAHTHOCTh MPOCTEHIIMX (PU3MUECKUX 3aKOHOB
OTHOCHTEJILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOLIECCH] B CIOKHBIX CHCTEMAX U MOSIBICHUE
cTpesibl BpeMeHU. Poib ciaydalHbIX (akTopoB B (OPMHPOBAHUHU CTpenbl BpeMeHH. DiykTyarnuw,
MOSIBJICHUE CaMOOpPraHU3allMd B  OTKPBITHIX CUCTEMaxX M IepepacTaHue (QIUyKTyaluu B
Makpockonuueckuit a¢p¢pexr. Ponp Oudypkanuii. [loBeneHne SHTpONHUU B OTKPBITBIX CHCTEMAaX.
[IpyHIMI TOMOTHUTETBLHOCTH U €r0 BCEOOIIHOCTh. Mcnonb3oBaHue Mozenell siBJIeHUM U 00bEKTOB B
npoliecce NO3HAaHUs KaK CIEeICTBHE MPUHILIMIA TOMOIHUTENbHOCTH. OOpaTHbIe 3a7jaui, CyObEeKTUBHBIN
¢aktop mpu ux pemeHud. OTpaHMYEHHOCTh MPHUHIMNA JI0OKA3aTelIbHOCTH B Hayke. [IpuHuun
COOTBETCTBHSI, HAOI0aeMble U HEHAOII0JaeMble BETMUUHBI B pu3nke. TpeboBaHus K pOpMUPOBAHUIO
¢usznueckux Teopuil. PacmimpeHHoe mNOHMMaHME MNpUHLUNA JeTepmMuHu3Ma. CiydaiiHoe W
3aKOHOMEPHOE B IIPUPOJIE U IIPEAECIIbI IPUMEHUMOCTH HAYYHOT'0 IIPOrHo3a. Hay4dHbli IpOrHo3 B HayKe
00 obmiectse. @u3nka u kubepHerrka. Crnesiye CUCTEMbI U YIIPaBIICHUE.
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4.2. Cogepxanue JeKI Ul

Ounas popma oOyueHust

/o

KpaTKOC COACPIKAHUE JICKIIUU

Kon-8o

JacoB

IIpakTuueckas

IIOATrOTOBKa

DOBOJIONUS U COBpEMEHHbIE MoJenu (pu3nueckor kKapTuHbl Mupa. CoBpeMeHHas
du3MKa Kak KyJIbTypa HaOIIOJCHUN, MOJCIUPOBAHMS, SKCIICPUMEHTAILHOTO
WCCJIEIOBAHNUS U KOJUMYECTBEHHOIO IMPOTHO3MPOBAHUS SIBICHUA NpPUPOAbL. Poiib
GU3MKK B Pa3BUTHUM TEXHUKA W arpoONpPOMBIIUICHHOTO NPOU3BOACTBA. Bkiana
POCCHUHCKHUX y4YeHBIX B pa3Butue (usuku. KuHemartnka marepHalbHON TOYKH.
Koopauuatselii Meton omnucanus JBWKEHUM. KuHemaTuueckoe ypaBHEHHUE
JIBJKEHHUSI M OIIpeieIieMble IO HEMY KMHEMAaTH4YEeCKUE XapaKTEPUCTHUKHU.

+

BexTopHblii crioco0 onucaHusl ABM>KEHUN. BekTophl mepemernieHus, CKOpOCTH,
YCKOpPEHHS. YTJIOBbIE XapaKTEPUCTUKHU IBUIKEHUS MO OKPYXKHOCTH. DJIEMEHTHI
PEIATUBUCTCKOM MEXaHUKH. [locTynaTel crienuanibHON TEOPUU OTHOCUTEIBbHOCTH.
[IpeoOpazoBanms Jlopenna. CnokeHne ckopocTeidl. OTHOCUTEIBHOCTh JIJTMHBI
OTPE3KOB U JUIMTEIbHOCTH BPEMEHHBIX HHTEPBAJIOB.

JuHaMuka mMaTepUaTbHOM TOYKH M MOCTYNATEIbHOIO JABUXKEHUS TBEPAOrO Tea.
[lpunuun oTtHocuTenbHOCTH. 3akoHbl HptoroHa. Buael cuin.  [unamuka
BpaIllaTeJIbHOTO JBH)KEHUA. MOMEHT criibl. MOMEHT UHEPLIMHU. 3aKOHbI COXPaHEHUS
MMITyJIbCa U MOMEHTa UMITyJbca. MHepUHaIbHbIE U HEUHEPLHAIbHBIE CHCTEMBI
otcyéTta. CHibl MHEPLIMH IIPHU PA3TUYHBIX BUJAX JIBUKCHUS.

Pa60Ta, MOHIIHOCTb MW OJOHCPIHUA. MexaHuueckas pa60Ta H MOIIHOCTHL IIpH
MMOCTYIAaTCJIbHOM U BpallaTCJIbHOM ABHUXKCHUAX. Kunernueckas OHEPIUA U TCOPEMA
0 KHHETHYECKOM OHCPIuu.

KOHCGpBaTI/IBHI)IG CHJIbI U NOTCHUWAJIbHAsA SHCPIrus. HpI/IMepLI NOTCHIHAJIBHBIX
rmoJjiei. 3aKoH COXPAHCHUA DHCPI'UH B MCXAHHUKCE.

Mexannueckue konebanus. Kunemarnka rapmMoHnuecknx kosieOanuii. CioxeHue
KoneOaHui. AKyCTUYECKHE Pe30HATOPHI.

HunamMuka rapMoHMueckux KkoneOanuit. JuddepennumanbHoe  ypaBHEHHUE
KosebaHuil. 3aTyxarolue U BIHYKJIECHHbIE Koliebanus. MexaHn4ecKHii pe3oHaHC.
MasTHUKH.

Mexanuueckue BOJHbL. BonHoBoe ypaBHenue. Buabl BosnH. WHTepdepenius,
Judpakuus 1 gucnepcus BojiH. BonHbl u nHGopmanus.

OCHOBHBIE TIOJIOKEHUSI MOJICKYJIAPHO-KUHETUUECKOW Teopuu. MpeanbHbli Tas.
OcHoBHoe ypaBHeHne MKT u ypaBHeHHE COCTOSIHUS NIEaIbHOTO rasa.

ArperaTHble COCTOSIHUS U (pa3oBble nepexobl. PeanbHble ra3pl. CxKIKEHNE ra3oB.
OcobenHoctn  xuakoro  coctosiHus.  CrpoeHue  KpuctamioB.  JledexTs
KPUCTAJIIMYECKOro cTpoeHusl. [I[pouHOCTh 1 MIIaCTUYHOCTD.

SBnenuss nepenoca. [uddys3us, TemIonpoBOIHOCT, U BHYTPEHHEE TpEHHE.
MonekynspHo-KHHETUYECKasi TEOPHs SIBJICHUN NepeHoca.

10.

OCHOBBI TEpMOJIMHAMHUKU. BHYTpEHHSsI 3HEPTUs 1 IEPBOE HAYATIO TEPMOIUHAMUKH.
PabGora u TemnoéMKOCTh Traza MpU pa3WYHBIX Ipoleccax. Bropoil 3akoH
TepMOJAMHAMUKHU. TerIoBbIle ABUTATENH U X0N0oauiIbHble MamnHbl. KIT/] TernmoBeix
JIBUTATEJIEN U CTATUCTHYECKUI CMBICI BTOPOTO 3aKOHA TepMoAMHAMUKHU. [loHsTHE
sHTponuu. [loHATHE O TEepMOAMHAMUKE HEOOPATHMBIX IMPOILIECCOB U OTKPBITHIX
CHCTEM.
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Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[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 snextpuueckux neneil. 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 MHAyKuusa. 3akoH Papaznes u npaBwio Jlenuna. Mexanusm
Bo3HuKHOBeHust OJIC wunaykuuu. ['enepatoper rapmonuueckon OIJC 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
quarpamma. Pe3oHaHC B LIEIsIX NEPEMEHHOT0 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
KoJieOaTeIbHBIN KOHTYP. [Mpunuun  pabGoTel  paguonepenaTiMKka U
paguornpuéMHuKa. Monynauus W JETEKTUPOBAHUE DIIEKTPOMArHUTHBIX BOJIH.
Pamnonokamusa n teneBuaeHue. Illkama snekTpoMarHUTHBIX BOJIH. Pa3nuuHbie
JUANa30Hbl YaCTOT JJEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIE OCOOCHHOCTH W
TEXHHUYECKHE  CpPEICTBA WX  MOJy4YCHHS. Hcnonp3oBanne  BUAMMBIX
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.
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qacoB

[IpakTuueckas
MOJITOTOBKA

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-bonpumana u Buna. ®opmyna I[lnanka. Onrtudeckas
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
JI.1.MeHnneneena.

Hroro

58

10%

3aounasi popma o0yueHusn

/o

Coneprxkanue JTEeKITUN

KomnnuectBo

JacoB

IIpakTrueckas

IIOATrOTOBKA

OBoNIOLIMA M COBPEMEHHbIE MoJienu (U3M4ecKkoil kapTuHbl Mupa. Poib
POCCHUICKHX yUEHBIX B pa3BUTUU (u3uk. CoBpeMeHHas pU3uKa Kak KylIbTypa
HaOJroeHUH, MOJETUPOBAHUSA, SKCIHEPUMEHTAIBHOIO HCCIEAOBAaHUS U
KOJIMYECTBEHHOTO TPOTHO3UPOBAHUS SBICHUNA mnpupoisl. Ponb ¢usuku B
pa3sBUTUM TEXHUKHM MW arpoNpOMBIIUIEHHOTO Mpou3BoAcTBa. KnHemaTnka
MarepuaibHOM TOuku. KoOOpAWMHATHBIA METOJ OMNUCAaHUS JIBUKEHHI.
Kunemarndyeckoe ypaBHEHUE [BIKEHMS U ONpEIEIsiEMble 10 HEMY
KMHEMaTHYeCKUE XapaKTepUCTUKU. BEeKTOpHBIN crioco6 onucaHus ABUKEHUH.
Bekropsl nepeMenieHus, CKOpOCTH, YCKOPEHHs. YTJIOBBIE XapaKTEpUCTUKHU
JBWKEHHSI IO OKPYXHOCTH. JlMHaMuMKa MarepualbHOM TOYKH U
NOCTYNATEIbHOrO JIBWJKEHUS TBEPIOro Tena. 3akoHel HeroToHa. Buasl cuil.
JlnHaMpKa BpamiaTesNbHOro ABWXKEHUS. MOMEHT cuiibl. MOMEHT WHepIuu.
3aKOHBl COXpaHEHHUs MMIIyJIbCa M MOMEHTa HuMIyjibca. VHepuuanbHble U
HEUHepLaJdbHble CcHUCTeMbl oTcuéra. PaboTra, MOIIHOCTP M SHEPrus.

N

+
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ConeprkaHue JeKITUU

Konuuectso

qacoB

[IpakTrueckas
ITOJATrOTOBKA

Mexanuueckue KoneOanus. MexaHudeckas paboTa M MOIIHOCTh TIPHU
MOCTYINATEIbHOM M BpalllaTeIbHOM JBWXKEHUIX. KuHeTrnueckas sHeprus u
TeopeMa 0 KUHeTH4eCKoi 3Hepruu. KoHcepBaTUBHBIE CUIIbI M TTOTEHIIMATIbHAS
sHeprus. [IpuMepsl MOTEHIMANBHBIX MOJEH. 3aKOH COXPAHEHUs SHEPruu B
MEXaHUKe. DJIEMEHThI PeISTUBUCTCKON MexaHuku. [locTynarel cnenuanbHOM
TeopuH oTHOcUTenbHOCTH. [IpeoOpa3zoBanus Jlopenna. CiioxxeHne CKOpOCTEH.
OTHOCUTEIBHOCTD JITTUHBI OTPE3KOB U JITTUTEIHLHOCTU BPEMEHHBIX HHTEPBAJIOB.

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM Teopun. MneanpHelii ras.
Peanbnble raspl. OCOOEHHOCTH KMJKOTO COCTOSHMS. SIBJIeHUs mepeHoca.
Juddy3us,  TEmIONpoBOJHOCT, M BHyTpeHHee  TpeHue.  OCHOBBI
TEPMOJAVHAMUKHA. BHYTpEHHSSA SHEpPrus M IEPBOEC HAYAIO TEPMOJUHAMUKHU.
PaGota M TemnoéMKOCTh Ta3a IMpHM pa3IMyHBIX Ipoueccax. BTopoil 3akoH
TepMOJMHAMUKHU. TeruoBble IBUTaTeNd W XOJoAwiIbHble MamuHbl. KIIJ]
TEIUIOBBIX  JBUIaTeled W  CTaTUCTUYECKUM CMBICI BTOPOrO  3aKOHA
tepmonvHamMuku. llonstue oHrpomuu. IloHATHEe O TEepMOIMHAMHKE
HEOOpaTHUMBIX IPOLIECCOB M OTKPBITBIX CHUCTEM. OJIEMEHTbl CTaTUYECKOMH
¢u3uku. ONeKTpUYecKUil 3apsi. OJeKTpocTaTHdeckoe mose. Bektop
Hanpsok€HHOCTH.  Pacuér  snektpoctatmueckux — nosied.  [loreHuuman
AIIEKTpOCTaTUYECKOro moisid. Pabora 1o mnepeMelieHuIo 3apsiioB B
JJIEKTPOCTAaTUYECKOM IoJie. BemecTBo B anexrpuueckoM node. Ilongpuzanus
JIUAJIEKTPUKOB. BekTop cmemenus. [IpoBOAHUKH B JIEKTPOCTATUYECKOM I10JIE.
DneKTpOoEMKOCTh NPOBOIHUKOB. KonaeHcaTopsl. I1ocTOsIHHBIN 27E€KTpUYECKU
ToK. 3akoH Oma. DnexTponsuxkymas cuia. [Ipasuna Kupxroda u pacdérsr
aneKkTpuueckux uenei. 3akon Oma. IIpupona ceepxnposogumoct. Hocurenn
TOKA B Pa3JINYHBIX IPOBOJHUKAX. DJIIEMEHTBI TEOPUH JIEKTPOIIPOBOJHOCTH.

MaruutHoe mnone. 3akoH buo-Casapa-Jlamiiaca. MarHuTHele CcBOMCTBA
BemectBa. Cuma Awmmepa wu  cuna JlopeHna.  DieKTpoJBHUTaTENH.
OnexkTpoMarHuTHas MHAyKus. 3akoH Papanes n npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUs DJIC mHAaykuuu. DHeprus MarHuTHOro mnojs. IlepemeHHbIH
ANIEKTPUUYECKHUM TOK. DieKkTpomMarHuTHoe nosne. O6o6menue 3akona dapases.
3aKoH MOJIHOTO ToKa. TOK cMemieHns. DIeKTPOMarHUTHBIE BOJIHBI. Y paBHEHUS
Makcpemna. CBoOOJIHBIE 3JEKTPOMArHUTHbIE KoJieOaHus. 3aryxarolme |
BbIHYX/IeHHble Kojebanus. [llkama srmekTpoMarHUTHBIX BOJH. OnTuHKa.
[Tpuniun I'rolirenca. Marepdepennns ceta. Judpakuus ceera. [Tongpuzanms
cBeTa. B3amMonelcTBHE H3IIydeHHS C BEHIECTBOM. [€IUIOBOE H3IIyYCHHE.
KBanToBas pusnka. Dororpdext. Puznka aroma, 3eMeHTbl GU3UKH TBEPIOTO
tena. AnepHas pusuka. usnyeckasi KapTuHa MHUpa

Hroro

10%
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4.3. Coaep:xanue JJadOPATOPHBIX 3aHATHIH

Ounas popma o0OyueHust

g s
2 2
Ne . g2 88
HaunmenoBanue 1a00paTOpHBIX 3aHATUI =3 | =56
/1 g7 | E&
g2
=
1 | M3yueHne MeXaHMYECKOIro JBMKEHMsI Ha MalllMHEe ATBY/1a 2 +
2 | Onpenenenrie MOMEHTa MHepIUK MasTHHKAa O0epOeka 4 +
3 | OnpeneneHrie MOMEHTa MHEPIMU METOJIOM KPYTHIIBHBIX KOJICOaHUH 2 +
4 N3yuenue konebaHUi MaTeMaTHUECKOTO MasiTHUKA U OIIPEJeNIEHUE YCKOPEHUs 5 +
CcBOOOHOrO Na/ICHUS
5 | M3yyenue rapMOHHYECKHUX KOJE€OaHUI ¢ HOMOIIBIO NPYKUHHOI'O MAasgTHUKA 2 +
6 | M3ydenue 3aryxarommx KojaeOaHUI IPU BHYTPEHHEM TPEHHUU 2 +
7 | Onpenenenue BA3KOCTH KUAKOCTH 1o MeToy CTokca 2 +
8 Omnpenenenue JJIMHBI CBOOOHOTO pobera Mosekyl u kodhduirenrta 9 +
BHYTPEHHETO TPEHHSI BO3yXa
9 | UccnenoBaHue 3J1€KTPOCTATUYECKOTO OIS 2 +
10 | M3mepenne EMKOCTH KOHJIEHCATOpA 2 +
11 | M3mepeHue cOnpOTUBIECHUS IPOBOJHUKOB METOI0M MOCTa Y UTCTOHA 2 +
12 | M3y4yeHue 1ienu NOCTOSTHHOTO TOKA 2 +
13 | M3mepeHne ropu30HTaIbHON COCTABIISAIOLIEH MarHUTHOT'O MOJIsE 3eMJIH 2 +
14 W3yuenue 1enu nepeMeHHoro Toka ¥ onpeAeaeHue MHIyKTUBHOCTH KaTyIIKH 9 +
15 W3yuenue nudpakuuu cBeTa 1 OnpeaeIeHne AIMHbI CBETOBOM BOJIHBI IPU 9 +
MOMOIIHN AU(PAKITMOHHON PEeHIETKH
16 | [lonydeHue u aHaIU3 MOJIPU30BAHHOTO CBETA 2 +
17 W3yuenue BpamieHus MI0CKOCTH MOJSPU3ALUHN CBETAa ONTHYECKH aKTHBHBIMA 5 +
BEIIECTBAMHU
18 | M3y4yeHne ONTHYECKUX MUPOMETPOB 2 +
19 | M3yyeHue 3akoHOB BHelHero gorospdexra 2 +
20 | Ananmu3 ciekTpa M3IIydeHHsl ra30pa3psiIHON JTaMITbI 2 +
21 | Ananu3 cieKTpa M3ITy4eHHsl JJaMITbl HaKaJTHBaHUS 2 +
HTroro 44 | 20%
3aounas popma o0yueHust
Neo . 88 | 8¢
HaumenoBanue 1a00paToOpHbIX 3aHIATUN ] =5
n/m EF | £ &5
s | E¢
=
1. | U3ydyeHnne MeXaHMYECKOTO JBIKCHHS HA MalllHEe ATBY/a 2 +
5 Omnpenenenne ropu30HTAIBLHON COCTABISAIONIEH HANPSHKEHHOCTH MarHUTHOTO 9 +
| mousia 3emum
3 N3yuenue nqudpakinu cBeTa U OnpeeeHne AIMHbI CBETOBON BOJIHBI PU 9 +
" | moMon TP PAKITUOHHON PEIIETKH
Hroro 6 20%
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4.4. Coagepxanue MPaAKTHYECKUX 3aHATUI

Ounas popma oOyueHust

Ne " 28] 8¢
- HanmeHoBaHMe PaKTUYECKUX 3aHATUI E g : 2
g2
=
1 Kunemaruka 4 +
2 JluHamuka 4 +
3 3aKOHBI COXPaHEHUS 6 +
4 Mexannueckue KoueGaHus ¥ BOJIHBI 6 +
S) DJeMEeHTHl MOJIEKYJISIPHON M CTAaTHCTUYECKOH (pr3uKu 4 +
6 DJIeMEHTHI TEPMOIUHAMUKHI 4 +
7 DJIeKTPOCTATUKA 6 +
8 I1OCTOSIHHBIN TOK, IEKTPUYECKUE LIS U MAaTEPUAJIBL. 6 +
9 [TocTossHHOE MAarHUTHOE MOJIe 4 +
10 DJIEKTPOMAarHUTHbIE KOJICOAHUSI U BOJIHBI. 6 +
11 ['eomeTpuyeckas v BOJHOBAs ONITHKA 2 +
12 KBanToBas onTuka 2 +
13 | DneMeHTH KBaHTOBOM MEXaHUKH M aTOMHOM (pHU3HKH 4 +
14 ATOMHOE S7JpO ¥ DJIEMEHTAPHBIE YaCTUIIBI 2 +
Hroro 60 | 20%
3aounas ¢popma 00yueHusn
Ne . 88 | 278
wn HaumeHoBaHMe MPaKTUYECKUX 3aHATUN E 2 : 3
s | Z¢
=
1 Kunemaruka n 1uHaMMKa MaTepUabHOW TOYKH U TBEPJOTO Tela. 3aKOHBI 4 +
' coxpaHeHHs. MexaHndecKkre KoiueOaHus U BOJHBI.
5 OnextpocraTka. [I0CTOSIHHBIN TOK, SJIEKTPHUECKUE [IETTH 1 MAaTEPHAITBL. 4 +
' [TocTosiHHOE MarHUTHOE MOJIe. DJIEKTPOMArHUTHbIE KOJIeOaH!Us U BOJIHBI.
Hroro 8 20%
4.5. Buasbl u coep:kaHue CaMOCTOSITETbHOI PadoThl 00yYaIOLIUXCS
4.5.1. Buasl caMoCTOSITENIbHON paboThl 00yJaromuxcs
KonngectBo yacoB
Bunpsl camoctosiTensHON paboThl 00ydaronmxcs Ownan hopma Saouran hopva
00y4yeHHs o0y4yeHHs
[TonroroBka K MPaKTUYECKUM 3aHSATHIM 42 32
[TonroroBka Kk 1a00PATOPHBIM 3aHATHUSAM U K 3aIIUTE 34 50
1a00paTOPHBIX pabOT
CamocTosTenbHOe U3YYEeHUE OT/AETIbHBIX TEM U BOIIPOCOB 50 191
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[ToaroToBKa K MPOMEKYTOYHOM aTTeCTAIIKN 9 18
Hroro 135 291
4.5.2. ConepxaHue cCaMOCTOSITEILHON pabOThl 00YJatOIINXCs
Komunyectso
No 4acoB
i HaumenoBanue TeM 1 BOpocoB Ounas 3a0qnas
¢dopma ¢dopma
oOydeHns | oOydeHus
1. Kunemaruka. 3agaun OajIMCTHUKH, HABCJACHMSA HA ICIb, ONTHMU3AIUU 8 20
JIBUKECHMSI, UX IPUMEHEHHE B arpOUHKEHEPHUH.
2. Junamuka. PeaktuBHOE nBrokeHue. [[Bruxkenne HeOecHbIX Tell. [1onETh! B 8 20
KOCMOC. Y CTOMYMBOCTD JBHKEHUA. [ MPOCKOIIBIL.
3. 3akoHbI coxpaHeHus. [lepenadya MOIIHOCTH B MEXaHUYECKUX CHUCTEMaX.
[IpoGnema Oe3omopHoro nBwkeHus. [IpoOiemMa BeYHOro JBHTaTENs 8 20
IIEpPBOro poja.
4. Mexannuyeckue kojieOaHus U BOJHBIL. PacuéT KOHKPETHBIX COCTOSIHUM U 8 20
orpeienieHne COOCTBEHHBIX YaCTOT KOJICOATEIBHBIX CHCTEM
3. DNEeMEHTBl MOJISKYJIIPHOW W cTaTUCTHYeCKOW ¢u3nku. OcoOeHHOCTH
KUAKOTO cocTtosiHUS. [loBepxHOCTHOE HATsKEHHE, CMadyuBaHHeE, 8 20
kanusuisipel. [louBeHHas Biiara v MoJIMB PACTEHUM.
6. DneMeHThl TePMOAMHAMUKH. TeIuioBas SHEPreTHKa U €€ SKOJIOTHUeCKUn 10 19
acrekT. Ternon3omsnus, MeToIbl SJKOHOMHH TeTlIa.
7. OnektpoctaTtuka. CTaTUYECKOE€ 3IEKTPUUYECTBO. IJIEKTPU3ALMS Tel. 12 18
JIBikeHne 3apspKEHHBIX YacTUI[ B OJIEKTPUYECKUX MOJISAX. AHAJIOTHH
MEXY AJIEKTPOCTATUYECKUM U IPABUTAIIMOHHBIM IOJISIMU.
8. ITocTOSIHHBIN TOK, 2JIEKTPUUECKHUE LIENU U MaTepHalIbl. DIEKTPUUECKUN 12 18
TOK B JKUJIKOCTAX U Tra3ax. KopoHHsIt paszpsn. InekTpodubTphL.
9. [TocTostnHOE MarHuTHOE ToJ1e. [locTOsIHHBIE MAarHUTHI. MarHuTHOE MOJIE 12 18
3emun. JIBmkeHWe 3apsDKEHHBIX YacTHI[ B MAarHMTHBIX TOJsX. Macc-
CHEKTPOMETPHSL.
10. | DnekTpoMarHWTHBIE KoOJieOaHWsT © BOJHBL M300pereHue pasuo. 8 20
[Tepenaua curnanoB. PaguocBs3p u paaunoniokanus. MHUKPOBOJHOBas
TEXHUKA.
11. | I'eomerpuueckass ¥ BOJHOBass onTuka. ONTHYECKUE H300pa’keHUs. 10 18
Mexanu3aMm 3peHus, aedexTsl 3peHus. ONTHYECKUE SBICHHUS B
aTMocdepe.
12. | KBanToBas ¢m3uka. DIeMEHTHl KBAaHTOBOW ONTHKU. JIFOMUHECHIEHITHS. 10 22
BeIHYy)XIleHHOE  M3JIydyeHHE W OINTHYECKHE KBAaHTOBbIE T'€HEPATOPHI.
®oronsl. OnbIT béte, apdext Komnrona.
13. | ®u3uka aromMa W DJIEMEHTHl (U3UKU TBEPJOrO Teja. DIEMEHTHI 10 20
KBaHTOBON MexaHWKH. [locTaHOBKa 3a7ad O JBWKEHHH MHUKPOYACTHII.
OmnepaTops! Gpu3nueckux BeanyrH. KBaHTOBBIE COCTOSHHUSL.
14. | SfAnepnas ¢wusuka. ATOMHOE SIpO M JJIEMEHTapHbIE YaCTHIIBL. 7 20
HoHuzupyronye u3aydeHHus W OLEHKa MX JCWCTBUS HAa MaTepUallbl U
KHUBBIE OpTaHU3MBI. Metonpl  HW3MEpeHHS ~ HWHTEHCHBHOCTH
MOHU3HPYIOMINX M3J1ydyeHH. EcTecTBeHHbIN pauaiMoHHbIH (QoH.
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15. | CoBpemennas usznueckast kapTuHa Mupa. Ponb ¢pu3nku B pa3BUTHH 4 18
TEXHHUKH U arpoIpOMBIIIIEHHOTO TPOM3BO/ICTBA.

Hroro 135 291

5. YueOHO-MeTOANYeCcKOe o0ecnieyeHrne CaMOCTOsITeIbHOI padoThl 00y4aromuxcst
0 AUCHHUILINHE

YyebHo-meToanueckue pazpabotku umerorcs B Hayunoit 6ubnmoreke ®I'bOY BO HOxHo-
VYpansckuii 'AY:

1. MonekymnspHas ¢u3UKa U TepMOAMHAMUKA [DIEKTPOHHBIA pecypc] : yded. mocodue ais
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB OYHOW U 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTsl nuTaHus U3
pactutenbHOro  cbipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaibHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii 'AY, Unactutyr arpomnkenepuu ; coct. E. M. bacapeiruna. - YensOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexxum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyuecKre OCHOBBI KIIACCUYECKONH MEXaHHUKH [ DIeKTpOHHBIN pecypc] : yued. mocobue ans
CaMOCTOSITEITLHOM pabOThl CTYICHTOB OYHOW M 3a04HOU (hopmbl oOyueHus [HampasieHwuit 35.03.06
Arpounxenepus, 13.03.02 DnexkrposnepreTuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJOTHYECKUX MAIlUH U
KOMIUIEKCOB, cnernanbHoctu 23.05.01 Hazemubie TpaHcmopTHO-TeXHOJIoTrHYeckue cpenctna] / KOxuo-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensOunck: FOxHo-
VYpansckuii ['AY, 2019. - 99 c. : wun, tabn. - bubmmorp.: c. 99 (5 nHas3p.). Pexxum npoctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrtpocratuka. llocTrossHHBIH TOK [DneKkTpoHHBI pecypc]: yueb. mocobue st
CaMOCTOSITENTLHOW Pa0OTHI CTYACHTOB OYHOW M 3a04. popmbl oOyuenust / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounxenepun; coct. E. M. bacapeiruna - Yensiounck: IOxno-Ypanbckuit AY, 2018 - 95
c. - Joctym u3 nokanbHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpoOMarHUTHbIE SIBIICHUS U KBaHTOBBIE 3(h(PeKThl [ DneKTpoHHBIN pecypc]: yuebd. mocodue
JUIS CaMOCTOSITENIbHON pabOThI CTYJEHTOB OYHOM U 3a04. popMbl 00yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounkeHepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 49
c. - Joctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. DoHJ 01IEHOYHBIX CpeacTB 1Jisl MIPOBECACHUSA
HpOMeHCYTO‘IHOﬁ aTTeCTallun 06yqam1unxcs1 Mo JMCHUIIJINHE

Jly1s ycTaHOBJIEHUS! COOTBETCTBHSI YPOBHSI MOATOTOBKH oOyuatommxcs Tpedoanusim GI'OC BO
pa3zpaboTaH (OHJ OLEHOYHBIX CPEIACTB JI TEKYIIEro KOHTPOJII YCHEBAEMOCTH U IPOBEIEHUS
MIPOMEKYTOUHON aTTecTalMy o0yJaromuxcs o AucuuIuinHe. GoHA OLIEHOYHBIX CPEJICTB MPeICTaBIeH
B [Ipunoxxenuu.

7. OcHOBHASI M 1ONOJIHUTEJIbHAS y4eOHAasl TUTepaTypa, He00X0AUMas /15l OCBOCHHSA
AUCHHUITIIMHBI

OcHoBHasl 1 JOTIOJIHUTENbHAS yueOHas uteparypa umeercs B Hayunoit  6ubimnoreke 51
ANEeKTpOHHON HHPOopMaImoHHO-00pazoBarensHoi cpene @I'BOY BO I0xHo-Ypansckuit [AY.
OcHoBHas1 JiuTEepaTypa
1.1. TI'pa6orckuit, P. U. Kypc ¢usuxu / P. U. I'paboBckuit. — 14-e u3gd., crep. — CaHKT-
[MerepOypr : Jlans, 2024. — 608 c¢. — ISBN 978-5-507-47391-5. — Tekcr : anekTpoHHbI#t //
Jlanb : anexTpoHHO-OMOMHOTEeYHas cuctema. — URL: https://e.lanbook.com/book/367019.
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1.2. Usanos, . B. COopHUK 3a/1a4 110 KypCy OCHOBBI (PM3HKH U OMOPU3HKH : yaeOHOE TTocoOre
/ Y. B. UBaHoB. — 2-¢ u3n., ucnp. — Cankrt-IlerepOypr : Jlans, 2022. — 128 ¢c. — ISBN
978-5-8114-1349-2. — Tekct : aiekTpoHHBIM / JlaHb : 3JI€KTpOHHO-OMOIMOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/210920.

1.3. JlusenneB, H.M. Kypc ¢usukn: yueobnuk / H. M. Jlupennen. — 7-¢ u3a., crep. — CaHKT-
[etepOypr : Jlanp, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2.— TekcT: 31€KTPOHHBIIH//
Jlanb : aekTpoHHO-O0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/210782.

1.4. bacapeiruna, E. M. 3akoHbI TOCTOSTHHOTO TOKa : yueOHoe nmocodue / E. M. bacapeiruna, 1O.
A. Huxwnmus ; FOxno-Ypansckuit ['AY, UacTuTyT arponmkeHepuu. — YenssOMHCK :
IOxnO-Ypanbckuii T'AY, 2022. — 116 c¢. : wi, Tabn. — Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - TekcT : 3MeKTPOHHBI.

JlonoIHUTeIbHAS JTUTEpaTypa

1.5. Hsanos, U. B. OcHoBsl ¢pusuku u 6uodusuku: yuedHoe nocodue / . B. Banos. — 2-¢
u3 ., ucnp., gor. — Cankr-IlerepOypr: Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8.
— Tekcr: onextpoHHslii /  JlaHb: 3nekTpoHHO-OMOMMoTeyHas cucrema. — URL:

https://e.lanbook.com/book/210917.

1.6. Hponos, U. E. 3agaun no obmieit ¢pusuke: yaebHoe nocodbue mis By3os / U. E. Upomos. —
18-e uzn., crep. — Caunkrt-IlerepOypr: Jlanp, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. — Texkcr: osnextponnsblit/ Jlanb: snekrpoHHO-OMOnMMoTeyHast cuctema. — URL:
https://e.lanbook.com/book/152437.

1.7. Tpa6orckuii P.1. Coopuuk 33124 1o pusuke: yuebnoe nocodue / P. U. I'paboBckmii. — 4-¢
u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
Tekct: oanekrponsblit// Jlab:  2JIeKTpOHHO-OMONMOTewHass cucrema. —  URL:
https://e.lanbook.com/book/210959.

8. Pecypchl nHGOpMAIMOHHO-TEJIEKOMMYHUKAIMOHHO# ceTn «AHTEepHET», He0OX0TUMBbIE
JJISI OCBOEHHSI U CIUILIHHBI

1. EnnHoe okHO AoCTyma K yueOHO-MeTOIMYecKuM pa3paboTkam https://toypray.pd

2. OBC «JIamw» http://e.lanbook.com/

3. YuuBepcurerckas oudmnoreka ONLINE http://biblioclub.ru

4. ®uzuka. MexaHuMKa: BUPTYaJbHBIM aHaior J1abopaTOpHOro 00OpYAOBAaHUSA: OO0yYaroIIUH
pecypc IUIsi caMOCTOATENIbHOM pabOThl CTYACHTOB OUYHOM M 3a04HON (opmbl 0OydeHus. - Tekcr:
AJIEKTPOHHBIN. - Azipec B cetu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauyeckne yKazaHus sl 00y4alOIIUXCSl 10 OCBOEHUIO JUCIHUNIMHBI

Y4eOHo-MeTonnuyeckue pa3padbotku umerorest B Hayunoit  Oubnnotexe 51 JIEKTPOHHOU
uHpopMannoHHO-00pa3oBarenbHoil cpene PI'BOY BO HOxHo-Ypansckuii AY:

1. MonexynsapHas (u3uKka U TEpPMOJMHAMUKA [DIIEKTPOHHBIN pecypc]: yuel. mocobue st
CaMOCTOSITENIbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl oOyueHMs [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacTuTenpHOro  cuipbs, 23.03.03 OkcmryaTtanus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIUH U
KOMILIEKCOB, criennaibHOCTH 23.05.01 HazemHsie TpaHcnopTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxuo-
VYpansckuit I'AY, HUuctutyt arpounxkenepuu; coct. E. M. bacapeirmna. - YemnsOunck: OsxHo-
VYpanmeckuii T'AY, 2019. - 47 c.: tabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBBI KJIACCHUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]|: yueb. mocodue st
CaMOCTOSITENTbHONH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opmbl 00yueHus [HampasieHuil 35.03.06
Arponnxenepus, 13.03.02 Dnexrposnepretuka u snmekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pacturenpHOro cuipbs, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKUMX MAIUH U
KOMILIEKCOB, criennaibHOCTH 23.05.01 Hazemnsie TpancnopTHO-TeXHOJIOTHYECKUE cpeactna] / KOxHo-
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VYpaneckuii I'AY, Unacturyr arpomsmxkenepun; coct. E. M. bacapeiruna. - Yensounck: HOxHO-
VYpansckuit TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 HasB.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. DOmnekrpoctaruka. llocTosHHBIH TOK [DNEeKTpOHHBIA pecypc]: yueO. mocobue s
CaMOCTOATEIILHON pabOThl CTYJAEHTOB OYHOM W 3a04. ¢opmbl oOydeHus / FKOxHo-Ypansckuii [AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Yensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Joctym u3 nokanpHoM cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEeKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIC 3(h(eKThI [ DnekTpoHHbIN pecypce]: yued. mocodue
JUTSI CAMOCTOSTEIILHON PabOThI CTYJCHTOB OYHOM U 3204. popMbl 00yueHus / KOxxHO-Ypansckuii [AY,
Wucturyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit [AY, 2018 - 49
c. - Joctym u3 nokanpHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnexrpuuectBo. Marnetn3sm. OnTuka M KBaHTOBasg (U3MKa [DIEKTPOHHBIN pecypc]:
71a00paTOPHBIN MPAKTUKYM JIJIsI CTYJIEHTOB OYHOM 1 3a049HOM (hopMbl 00yueHwus [HanpasiaeHuit 35.03.06
Arpounxenepus, 13.03.02 Dnexkrtposnepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutaHus u3
pacTutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIeKCOB, criermaibHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYecKue cpencTra] / KOxHo-
VYpansckuii 'AY, Uacturyt arpounkenepuu; coct.: E. M. bacapeiruna, 10. A. Hukummus. - 2-¢ u3n.,
uchp. u gon. - Yensaounck: FOxuo-Ypansckuit AV, 2019. - 182 c.: uin., Tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum noctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckue OCHOBBI MEXaHUKU. MoJeKkyispHas (u3MKa U TEPMOJNHAMUKA [ DJIEKTPOHHbBIN
pecypc]: 1abopaTOpHBIN MPAKTUKYM VIS CTYJEHTOB OUHOM U 3a04HOM (hOpMBI 00yUeHHUs [HapaBICHHIA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrka u snekTporexHuka, 19.03.02 ITpomykTb
MUTAaHUS U3 PACTUTENIBHOTO ChIpbs, 23.03.03 DkcrutyaTaus TpaHCIOPTHO-TEXHOJOTUYECKUX MAILIUH U
KOMIUICKCOB, crieruaibHocTr 23.05.01 HazemHbIe TpaHCIIOPTHO-TEXHOJIOTHYeCKHe cpencTra] / KOxHo-
VYpansckuii 'AY, Uacturyt arpounkenepuu; coct.: E. M. bacapeiruna, 10. A. HukummuH. - 2-¢ u3n.,
ucnp. u joi. - Yenssounck: FOxuno-Ypansckuii I'AY, 2019. - 136 c.: wi., Taba. - C npui. - bubauorp.:
c. 133 (5 nasB.). Pexxum goctyna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. Jlabopatopuas pabora Nel. OmpenernieHne YCKOPEHHSI CHJIBI TSKECTH C IOMOIIBIO
MaTEMaTHYECKOr0 MAasTHHKA: METOJIMYECKUE YKa3aHUA Al CaMOCTOSTEIbHOW pabOThl CTYACHTOB
OyHOM M 3aoyHOoM Qopm oOyueHuss [HanpaBiaeHuil 35.03.06 Arpounxkenepus, 13.03.02
OnexTposHepreTuka M 3ieKTpoTexHuka, 19.03.02 IlpoaykTbl nmuTaHUs W3 PaCTUTEIBHOTO CHIPHS,
23.03.03 DOxcrutyaranusi TPAaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH U KOMIUIEKCOB, CIEIHUaTbHOCTH
23.05.01 HazemHble TpaHCIIOPTHO-TEXHOJIOTHUECKUe cpesicTBa] / coctaBurenu: E. M. bacapeiruna, HO.
A. Huxunms; ¥OxH0-Ypansckuit 'AY, Unctutyt arponmxenepun. - Uensounck: KOxHo-Y panbekuii
I'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: 2AEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGopatopHass paborta Ne2. MccienoBaHue paBHOYCKOPEHHOTO JBMKEHHMsS Ha MallllHE
ATByJa: METOAMYECKUE YKA3aHUSI JIJII CAMOCTOSITEIbHOW pabOTHI CTYJEHTOB OYHOM M 3a04HOU (Hopm
o0yuenus [Hanpasienuit 35.03.06 Arpounkenepusi, 13.03.02 DnekTposHepreTHKa 1 31eKTPOTEXHUKA,
19.03.02 IlpoaykThl HUTaHMUSI M3 PACTUTENBHOTO CbIpbs, 23.03.03 DOxcrutyaTanusi TPaHCHOPTHO-
TEXHOJIOTHYECKUX MaIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HazemHble TpaHcnopTHO-
TexHoJoruueckue cpenctsal / cocraButenu: E. M. bacapsiruna, 10. A. Hukumus ; FOxHO-Y panbsckuit
I'AY, UnctutyTt arpowxkenepur. - Yensounck: FOxno-Ypansckuit AV, 2021. - 10 c.: w1, tabmn. -
bubnuorp.: c. 10 (8 Ha3B.). - TeKkcT : AMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. Jlabopatopnas paborta Ne3. OnpeneneHrue MOMEHTAa MHEPIMH Tella METOJOM KPYTHUIIbHBIX
KOJICOaHUH : METONMYECKHE YKa3aHUs JJIsi CaMOCTOATEIHbHON paOOThI CTYJICHTOB OYHOM M 3a0YHOM
¢dopm oOyuyenus [HampaBineHuil 35.03.06 Arpoumnxenepus, 13.03.02 DnexTposHepreTuka u
anektporexHuka, 19.03.02 IIpoaykTel muTaHus M3 pacTUTENBHOTO ChIpbs, 23.03.03 Dxcruryaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanbHoctd 23.05.01 Hazemuble
TPAHCIIOPTHO-TEXHOJOTHYeCKUe cpenctBa] / cocraBurenu: E. M. bacapeirunaa, HO. A. HuxkumwH ;
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IOxnO0-Ypanbckuit 'AY, UnctutyT arpomxenepun. - Yensouuck: FOxuo-Ypansckuit 'AY, 2021. - 9
C.: W, Ta0u. - bubnuorp.: c. 9 (8 Ha3B.). - TEKCT : AIMEKTPOHHBIN. - ApeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabGora Ned. I3ydyeHue rapMOHHMYECKOrO KoJieOaHUS C IOMOIIBIO
NPY>KUHHOTO MasTHUKA: METOJAWYECKHE YKAa3aHUS JJISI CaMOCTOATENbHOI pabOThl CTYJCHTOB OYHOU U
3a0uHOM (hopm 00yueHus [HampaBienuirr 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anekTporexHuka, 19.03.02 IlpoxykTel nmuTaHus U3 pacTUTENBHOrO cbipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanpHoctd 23.05.01 Hazemubie
TPAHCIIOPTHO-TEXHOJIOTHYEeCKUe cpenacTBa] / cocraButenu: E. M. bacapeiruna, FO. A. Hukwmun ;
IOxnO-Ypanbckuii 'AY, Unctutyt arpowkenepun. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: M., Tabu. - bubnmorp.: c. 10 (8 Ha3B.). - TekcT: aeKTpOHHBIN. - AJlpec B CeTu:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. Jlaboparopnas pabotra NeS5. HccrnemoBaHWe 3aTyXawmuX KoJeOaHWUN: METOJAHYECKUe
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTYIEHTOB OYHOM U 3a04HOM (opM 00yueHHUs [HarpaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 DnexrposnepreTuka u siekTporexHuka, 19.03.02 IlpomykTb
MUTAHUS U3 PACTUTEIBHOTrO ChIpbs, 23.03.03 Dkcrutyaraius TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUICKCOB, creruanbHocTH 23.05.01 HaszemHBIE TpaHCTIOPTHO-TEXHOJIOTHMYECKHUE CpeacTBa] /
cocrautenu: E. M. bacapeiruna, 1O. A. Hukumuna; OxHo-Ypansckuit ['AY, HWacrutyt
arpowxkeHepuu. - Yensounck: KOxuno-Ypansckuit 'AY, 2021. - 10 c.: uin., Tabn. - bubnuorp.: c. 10 (8
Ha3B.). - TeKcT: AJeKTpOHHBIN. - Aapec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. Jlabopartopnast pabora Ne6. OmpezneneHue MOMEHTa HHEpUMH MasiTHUKAa Makcsema:
METOJIMYECKUE YKa3aHUs Il CAMOCTOSATEIbHONU paboThl CTYIEHTOB OYHOM U 3a04HOM GopM oOyueHus
[manpaBnenuit 35.03.06 Arpounskenepus, 13.03.02 DnekTposHepreTuka u 3eKTpoTexHuka, 19.03.02
[IponykTbl mnUTaHusT U3 pacTUTENbHOro  Chipbsi, 23.03.03 DOkcrutyatanus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemubie TpaHcnopTHO-
TexHoJoruueckue cpeacrnal / coctaButenu: E. M. bacapeiruna, 10. A. Hukumun; KOxHO-Y panbekuit
I'AY, Uncturyr arpomxenepuu. - Yenssounck: FOxuo-Ypansckuit I'AY, 2021. - 9 c.: un., Tabu. -
bubmuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2JIEKTPOHHBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopHasi paGota No7. OmpezneneHue CKOPOCTH MHyIHM C HOMOIIbIO KPYTHUIIBHO-
OAJUTMCTUYECKOT0 MasiTHUKA: METOIMYECKUE YKA3aHUS JIJIsl CAMOCTOSITENIbHOM pabOThI CTYJI€HTOB OYHON
1 3a0uHON (popm oOyuenus [Hanpasiaenuit 35.03.06 Arpounkenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlpoxykTel muTaHus U3 pacTUTENBHOIO Chipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, creunanbHoctu 23.05.01 Hazemuble
TPAHCIIOPTHO-TEXHOJIOTUYecKkue cpeactBal / cocraBurenu: E. M. bacapeiruna, 0. A. Hukumuh;
OxHo-Ypansckuit [AY, UactutyT arponxkenepui. - Yensounck: FOxuo-Ypansckuiit AY, 2021. - 10
C.: WI., Ta0i1. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TekcT: INEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopHass pabora Ne8. M3yueHue ympyroro u HEympyroro yjaapa: METOJWYECKHE
YKa3aHUs JJIs1 CaMOCTOSITENIbHON paboThl CTY/IEHTOB OUYHOM M 3a04HOI (hopM 00ydeHUs [HampaBlIeHUH
35.03.06 Arpounkenepus, 13.03.02 OnexrposHepreruka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOrO ChIphs, 23.03.03 DkcrmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAaIIUH U
KoMIUIeKcoB, crnenuanbHoctd 23.05.01 HaszemHble TpaHCIOPTHO-TEXHOJOTHYECKUE cpencTBal /
cocraputen: E. M. Bacapeiruna, 1O. A. Huxumun; OxHo-Ypansckuit ['AY, HWacrtutyt
arpomxenepuu. - Yensounck: FOxuno-Ypansckuit AV, 2021. - 14 c.: un., Tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - Tekcr: aneKTpOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpemennbie nHPOPMAMOHHBIE TEXHOJIOTHHU, HCIOJIb3yeMble MPU 0CYIIeCTBICHUH
0o0pa3oBaTeIbHOIO NMpoLecca Mo AUCHUIIHHE, BKJIIOYasl epedYeHb NPOrpaMMHOr0 odecredeHus
U MHGOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoit OubiamoTexe ¢ TepMUHABHBIX CTAHIIMKA MPEOCTABIISIETCS JIOCTYM K Oa3aM JaHHBIX:
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- Texaskcnept (mHGOpMarmoHHO-cripaBouHast cucrema 'OCTos);
- My TestX10.2.

IlepeyeHb JMLIEH3MOHHOTO POTPAMMHOI0 00ecreYeHn st

OmneparrioHHast CHCTEMA CIIEIHaIbHOr0 Ha3HaueHus «Astra Linux Special Edition» ¢ oduchoii
nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepcus 10.0 nokanshas, nanoCAD
Otonnenune Bepcust 10.0 nokansHas, PTC MathCAD Education - University Edition, Moit O¢uc CrannapTHbIi,
1C: peanputsue 8. Kommiekt a1t 00y4eHus B BBICIIUX U CPEIHUX y4eOHbIX 3aBenenusx, Windows 10 Home
Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMIIAC 3D v19,
KOMIIAC 3D v18, KOMIIAC 3D v17, 1C: Yuusepcuter ITPO® 2.1, 1C: Komnemx [TPOD, Kaspersky
Endpoint Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1 License User
CAL, Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine, Microsoft
Office 2010 Russian Academic OPEN 1 License NoLevel, BuptyasnbHblii y4eOHbIH CTCH] «IEKTPOMOHTANK
(CITIO), MOODLE, «Ham Can» Kpucramn (Bepcus 10).

11. MaTepuajibHO-TeXHUYecKas 6a3a, HeoOXoAUMAs 1JIsl OCYIIEeCTBJICHUS
00pa3oBaTeJILHOIO NMPOIecca Mo JUCHUILIHHE

Y4yeOHble ayauTOpHMH JJIsi NPOBEJACHMS 3aHATHH, NPeIyCMOTPEHHBIX NPOrpPaMMOoi,
OCHAIIIeHHBIE 000PY/I0BAHNEM U TEXHUYECKHMMH CPEICTBAMHU 00yUeHHs

YueOHast ayJUTOpHS 715l MPOBEACHUS 3aHITHI JIEKIIMOHHOTO U CEMHHAPCKOT0 THUIIA, KYpCOBOTO
MPOCKTHPOBAHMSI, TPYIIOBBIX W WHAWNBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOJIS U
mpoMexyTouHoil arrecranuu,454080, YensOunckas obu., r. Yensbunck, np-t Jlenuna, 75, yueGHo-
nabopaTopHbIi Kopiryc, ayautopus Ne 427.

Y4eOHble ayAUTOPUU [UIsl TPOBEACHUSA 3aHITUNA JIEKIIMOHHOTO U CEMHHApCKOrO THIIOB,

TPYNIOBBIX U WHIWBHUIYATbHBIX KOHCYJIBTAIIMH, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOW aTTECTAIINH,
OCHaleHHasi 000py/I0BaHUEM M TEXHUYECKUMH CPEJICTBAMU JJIsl BHITOJHEHHS J1a00paTOpHBIX padboT
454080, YensOounackas o0:1., r. Yensounck, yi. Kpacnas, 38, yueOnbIil xopryc, ayauropun Ne 2093,
2055.
VYdeOHass ayauTOpus Ui TPOBEACHUS 3aHATHUN JIGKIIMOHHOTO W CEMHHAPCKOTO THIA, KYpPCOBOTO
MPOEKTUPOBAHMSI, TPYIMOBBIX ¢ HWHAMNBUAYAIbHBIX KOHCYJbTAIMMA, TEKYIIEr0 KOHTPOJS U
poMexyTouHoi arrectaunu,454080, Yensbunckas o6i., r. Uensounck, yn. Kpacnas, 38, yueOHbIN
kopmyc, ayauropust Ne 310o.

ITomemenus 1Jisi CAMOCTOATEIBLHOM PadOTHI 00Y4AI0IMXCS.

[Tomemenue st camoctosiTenbHOM paboTel 454080, YensOunckas o61., r. YemnsOMUHCK,
npocnekt Jlenuna, 75, rinaBHbli kKopiryc, ayautopust Ne303.

Hepeqeﬂb oﬁopyuonamm H TEXHUIECCKHUX CPEIACTB Oﬁy‘-lel-[l/lﬂ

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
[TEPCOHAJIBHBIN KOMITBIOTEP B KOMIUJIEKTE: cucremusiii 610k Pentium E 5400 2.7GHZ,
xectkuid tuck 250 Gb, monutop 19" LCD, knaBuarypa, mbib — 30 wr.; [IPUHTEP CANON LBP-
1120 nmazepusrit; Jkpan ¢ nexrponpuBogom; [IPUHTEP CANON LBP-1120 nazepnsrit; UK ITYJIBT
Y JIA SKPAHA C DJIEKTPOITPUBOOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka maboparopHas «MasSTHUK YHHUBEPCAJIbHBIN»; YCTaHOBKA
naboparopnas «MasTauk MakcBemia»; YcraHoBka naboparopHas «CoynapeHue mapoBy; Y CTaHOBKA
nabopatopHast «MamHa ATByJga»; YCTaHOBKA i ONpPENETICHUS OTHOIICHMS  YISIhbHBIX
TEIUIOEMKOCTE Bo3ayxa; YcraHoBKa jabopatopHas «lupockom»; HarmsmHbele ydeOHBIE mocoOus;
Kommekt nmaGopatopum "DnektpudectBO W MarHeTusMm'"; Monoxpomarop YM?2; VYcraHoBka mis
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U3yYEHHs] 3aKOHOB I€OMETPUYECKOM ONTHKU; YCTaHOBKA JUIs M3YYeHUs TU(PpaKInK; YCTaHOBKA IS
U3ydYeHHUsT WHTep(epeHIMN cBeTa; YCTaHOBKA JII W3YYCHHUs NOJSPHU3AIMU CBETa; YCTaHOBKA [T
u3ydeHus: aOCOJIIOTHO YEPHOrO Tena; YCTaHOBKA [UIS HCCICIOBAHUS XapaKTEPUCTUK BAaKyyMHOIO
¢dorosnemenTa.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIlU
00yyJaronmxcs
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COJEPXAHME

KomnereHmuu u ux UHIUKaTOphl, GOpMUpPYEMBbIE B IPOLIECCE OCBOCHUS AUCIIUITITUHBI
[lokazaTenu, KpuTepun U  IIKaJa  OIEHUBAHUS  HMHAUKATOPOB  JOCTHXKCHHS
c(OpPMUPOBAHHOCTH KOMITETEHIIUI

TunoBbie KOHTPOJIBbHBIC 3a/1aHUs U (M) WHBIC MaTepPHalbl, HCOOXOANMBIE IS OLICHKH
3HAaHWW, YMEHWH, HABBHIKOB U (WIM) OMNbITa JAEATEIbHOCTH, XapaKTEePHU3YIOIIUX
c(hOPMHUPOBAHHOCTH KOMITETEHITUH B TIPOIIECCE OCBOCHUS TUCITUTLIAHBI

Meronuyeckue MaTepualibl, OIPEIEISIIOIINE IPOLEAYPbl OLICHUBAHUsI 3HAHUM, YMEHUH,
HaBBIKOB U (WJIN) ONBITA JESITEIBLHOCTH, XapaKTEPH3YIOLINX CHOPMHUPOBAHHOCTh
KOMIIETEHIINH
4.1. OneHouHble CPEICTBA IS IPOBEAECHUS TEKYIIET0 KOHTPOJIS YCIIEBAEMOCTH B
nporecce NPakTUYECKOM MOArOTOBKH
4.1.1. Omnpoc Ha NIPaKTUYECKOM 3aHATHU

4.1.2. OuenuBanue oT4yeTa Mo 1ab0paTopHOit padore
4.1.3. TecrupoBanue

4.2. [Tpouenypsl 1 OLIEHOYHBIE CPEICTBA JUISI POBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3ameH
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1. KomnereHuuu u UX HHAMKATOPBI, (opMuUpyeMble B IpoLiecce 0CBOEHUS TUCHUILINHBI

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

Kon u HaumeHoBaHME 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 BJIAJETh: | KOHTPOJIb.
OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI UCTIOJIb30BaTh HaBBIKAMU: - ompoc Ha
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX | OCHOBHBIE 3aKOHbI HICTIONIb30BAHHUS TIpaKTITICCKOM
JTUCUUTUINH IS JUCIUILTNH ((DU3KUKH) | €CTECTBEHHOHAYYHBIX | 3HAHUW OCHOBHBIX ?aHﬂ:)I;I:;eT o
pereHus TUTSL pETICHUS IACTIATLINH ((pr3UKH) 3aKOHOB nabopaTopHoii
CTaHJIapTHBIX 33J1a4 B | CTaHAApTHBIX 3a/1ay B JUISL peleHus €CTECTBEHHOHAYTHBIX | oGore;
COOTBETCTBHH C COOTBETCTBHH C CTaHJAPTHBIX 33J1a4 B | JUCHMILINH ((PU3UKH) | _ TeCTHPOBAHHE
HaIlpaBJICHHOCTBIO HaIlpaBJICHHOCTBIO COOTBETCTBHUU C AJI1 pCIICHUA HpOMe)KyTO‘IHa?I
npohecCHOHANBHOMN npohecCHOHATBHOMN 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
HWHAWKATOpa 3HAHUA YMEHUS HAaBBIKU OLICHOYHBIX
JIOCTHKCHHS CpeacTs

KOMIIETEHIINH
NA-1.0nk-s5 OO6yuaronuiics qomxkeH | OOydarommiics gobkeH | OOydaromuiics AomkeH | Texymuid
Y‘IaCTByeT B 3HATh: OCHOBHBIC YMETH: UCTIOJIL30BATH 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 ((1)I/ISI/IKI/I) B - OTYET 1o
aBTOMAaTHU3allun OKCIICPUMCHTAJIbHBIX HCCIICAJOBAHUAX SKCIICPUMCEHTAJIbHBIX na60paT0pH01”4
HUCCIICA0OBAHUAX 3JI€K'I‘pOO60py,I[OBaHI/I$I HUCCIICA0OBAHUAX pa60Te;
3eKTPO0OOpyIOBAHHUS U CPEJCTB ANEKTPOOOOPYIOBAHUS | - TECTHPOBAHUE
" CpCACTB aBTOMaTu3aluu - " CpCACTB HpOMe)KyTO‘IHa?I
aBTOMaTu3aluu (b1.0.10-Y.2) aBTOMAaTHU3aLUU - arTecTauus:
—(b1.0.10-3.2) (b1.0.10-H.2) - DK3aMeEH,;
- 3a4eT

2. HOK33aTe.]'[l/I, KPUTECPHUHU A HIKAJIA OHCHUBAHUA UHAHXKATOPOB JOCTUKCHUS KOMIIeTeHIIMii

dopmupyembIe Kputepun u 1mkasna olieHUBaHUS pe3yabTaToOB 00yUYEHUS MO JUCLUIUINHE
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 omuOKaMu U IIOJIHOTBI 1 TOYHOCTH

CCTCCTBCHHOHAYYHBIX JUCHUIIINH ((1)I/IBI/IKI/I) OTACIIBHBIMHA 3HAa€T OCHOBHBIC 3aKOHBI

27



TUCIIUTUTAH ((pU3UKH)
JUTSL PELICHUS
CTaHJApPTHHIX 33]a4 B

JJIA peIICHUA
CTaHJAapTHBIX 3a4a4 B
COOTBECTCTBUU C

npoOenaMu 3HaeT
OCHOBHBIC 3aKOHBI
€CTECTBEHHOHAYYHBIX

€CTeCTBEHHOHAYYHBIX
JUCLUILIHH ((PU3UKH)
JUISl peILIeHUs

COOTBETCTBHH 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 | OOyuarommuiics  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 33/1a4 B | CTAaHNAPTHBIX 3aJad B | CTAaHJApTHHIX 3aJad B | CTAaHJApTHHIX 3aJad B
COOTBETCTBUH C | cooTBETCTBUU C | COOTBETCTBHUU C | COOTBETCTBHUHU c
HarpaBJIeHHOCTHIO HAarpaBJIeHHOCTHIO HAarpaBJIeHHOCTHIO HAarpaBJICHHOCTHIO
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
HaIpaBIEHHOCTHIO npodeccrnoHaNbHOM COOTBETCTBHH C HaIpaBJICHHOCTHIO
npodeccrnoHaNbHOM JIESITEIIHOCTH HaIpaBJICHHOCTHIO npodeccrnoHaIEHOM
JeATEIIBHOCTH npodeccrnoHaIbHOI 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-Y .2 OOyuaromuiicst He OO6yuatommuiics ciabo OObyuarommiicss ymeer OObyuarommiics ymeer
YMEET HCII0JIb30BaTh yYMeEET 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 OOyyaromuiicst He O0yuaromuiicst ci1abo OOyyatomuiicst OO0yuaromuiics
BJIajieeT HaBBIKAMH BJIajieeT HaBbIKAMU HeOOJIBLIINMU CBOOO/IHO BiIaieeT
UCTIONIb30BAHUS WCTIONIb30BAHMS 3HAHU I 3aTpyJHEHUSIMU HaBbIKAMU
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 HCCIIEIOBaHMAX JUCLUIUIAH ((QU3UKH) B 9KCTIEPUMEHTABHBIX
9KCIIEPHMEHTAIBHBIX | 3JIEKTPOOOOPYIOBaHUS IKCIIEPHUMEHTAIBHBIX HCCIICIOBAaHUAX
HCCIIeIOBAHUSX U CPE/CTB HCCIIIOBAHUAX 3JIEKTPOOOOPYIOBaHUS
JJIEKTPO- ABTOMATU3aLUH 3JIEKTPOOOOPYIOBAHUS U CPEACTB
o0opynoBaHust 1 U CPEJICTB aBTOMAaTHU3alNU
CpeACTB aBTOMAaTHU3alUU
ABTOMAaTH3ALUH

3. TunoBbIe KOHTPOJIbHBIC 3aIaHUA U (I/IJ'II/I) HHbIC MaTE€pHUaJbI, H606X0)11/IM]>I€ JJIF OCHKHU
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-
Vpansckuii I'AY, Uncturyr arpoumkenepun; coct. E. M. bacapeiruna. - Yemsbunck: HOxHO-
VYpansckuii ['AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum gocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. duznyecKkre OCHOBBI KJIACCHYECKON MEXaHUKH [DNeKTpOoHHBIN 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-
VYpaneckuii I'AY, Unacturyr arpoumkenepun; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuit T'AY, 2019. - 99 c.: wun., T1abn. - bubmuorp.: c. 99 (5 HazB.). Pexum npoctyma:
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 arpounkenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - loctym u3 nokanpHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DeKTpOMarHUTHBIE SIBJICHUS U KBAaHTOBBIE 3(h(eKThI [ DnekTpoHHbIN pecypc]: yuebd. mocodue
JUIS CaMOCTOSITEIbHON pabOThI CTYJEHTOB OYHOM U 3a04. (hopMbl 00yueHus / FOxuno-Ypanbckuii 'AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 49
c. - Hocrymn 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 MAaTepHallbl, ONPEACISAIOIUE 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
oOy4aromumcsi. OTBET OIICHHMBACTCSI OIEHKOH «OTIMYHOY», «XOPOIIO», «yIOBJICTBOPUTEIHHO» WIH
«HEY/IOBJICTBOPUTEIILHOY.

Ne O1eHOYHBIE CpesICTBA Kon u HanmeHoBaHue
TumnoBele KOHTPOJbHBIE 3aJaHust W (WJIM) UWHBIE MaTepuabl, MHIMKATOpa
HE0OXO0UMbIE JJIs OLICHKHU 3HAHWM, YMEHUI, HAaBBIKOB U (WJIN) 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 YCKOPEHMH, a TaKK€ YHCIIO | €CTECTBEHHOHAyYHBIX
000pOTOB, CHENAaHHBIX IJUCKOM K JaHHOMY MOMEHTY OT Hauana JUCIUIUIAH AJIs
BpaueHus. M300pa3uTh BEKTOPHI BCEX KMHEMAaTHYECKUX BEIMYUH B peLeHus
YKa3aHHbIII MOMEHT BPEMEHHU CTaH/IapTHHIX 3a/1a4 B
COOTBETCTBUH C
HaNpaBJIEHHOCTHIO
po¢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 TMOMAKIIOYUTH, YTOOBI TPUOOP MOXKHO OBUIO | AKCIEPHUMEHTATBHBIX
MCIOJIb30BaTh KaK BOJIBTMETP ISl U3MEPEeHUs HampspkeHus ao 2 B? UCCIIETOBaHUSIX
Kakoli myHT HaJl0 TOJKITIOYUTH K 3TOMY TaIbBAHOMETPY, YTOOBI €ro | 3JIEKTPOOOOPYIOBAHHUS
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.

- HETMIOJTHO WJIM HETIOCJISIOBATEIbHO PACKPBITO CONEPKaHUE MaTepuara,
HO TMOKa3aHO OO0Ilee MOHMMAaHUE BOMPOCA W MPOAESMOHCTPUPOBAHBI
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
TEPMHUHOJIOTHH, B ONHCAaHWHM (U3MUSCKUX 3aKOHOB, SIBICHUH U
MPOLIECCOB, PELICHUH 3a]1a4, KOTOPBIEC HE UCIIPABIICHBI TTOCJIe HECKOJIBKUX
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 u naumeHnoBanue
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
podeccCHoHATBLHOM
JIESITEIIbHOCTH

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 00YUAIOIIEMYCsl HEITOCPEICTBEHHO MOCTIE CIaYu OTYETA.

HMlxkana

Kpurtepun 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
(xoport1o)

- U3JI0OKCHUC MaTCpuraia JOTUIHO, I'PaMOTHO,

- CBO6OI[H0€ BJIaJACHUC TepMHHOHOFHCﬁ;

- OCO3HAHHOC TIIPUMCHCHHUE TCOPCTUUCCKHUX 3HAHUH IS ONHCAHMS
(I)I/I3I/ILI6CKI/IX 3aKOHOB, SIBIICHUH U MponeccoB, pCIICHUA KOHKPCTHBIX 3a14a4,
MMPOBCACHUA W OLICHUBAHHA PE3YJIHTATOB I/ISMCpeHPIfI, HO COJCpKaHUC 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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Ouenka 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 IIOJIHOE 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 npexacraBisger coOOM KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33JaHUN, IMO3BOJISIIOIIMA YIPOCTUTH
MpoLEeaYypY U3MEPEHHUS 3HAaHUH U yMeHH oOyuatomuxcs. OOydaromuMcs BbIIAIOTCS TECTOBbIE 3a/1aHuUs
¢ (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

CTaHJAPTHEBIX 3ajJia4 B
COOTBCTCTBHHU C

OTHOCUTENIbHO  OCH, TMpOXOoAsdllell uepe3 IeHTp oOpyda | HamnpaBIEHHOCTHIO
NEPIEHAUKYIIIPHO TUIOCKOCTH, B KOTOPOH JIeXKUT 0Opyd, paBeH | HpodecCHOHATBHON
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=ikKT/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

- U30XOPHOM IIpolLiecce

- aquabaruyeckoM npouecce 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
10JIS1 B IPOBOJIHUKE, TO YAETIbHAsl TEIUIOBasi MOIIHOCTh 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
BoJIHBI 0,6 MKM. OnpeaenuTe TONIMIMHY CJIOSI BO3AyXa, Tam, T€ 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
MOHOXpoMmaTudeckuii cBer (A=0,7 Mkwm). Ormnpeneiaute Mepuo
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

- 1,33-108 m/c.

6. Kak wu3MeHseTcs WHTCHCHBHOCTh €CTECTBEHHOTO CBETa,
MIPOLIEAIIETO Yepe3 OJIUH MOoJspu3aTop?

- yMeHbI1aeTcs B 4 pasa;

- yMeHbIaercs B 2 pasza; V

- YCUJIMBaeTCA B 2 pasa;

- ocTaercs 0e3 U3MEHEHUH.

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
AKCIIEPUMEHTATBLHBIX
UCCIIEIOBAHMSIX
ANIEKTPOOOOPYTOBAHUS
U CPEJIICTB
ABTOMATH3AINH
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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 K3B;

-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.

Ilo pe3ynpraTam TecTa OOyYaromIeMyCsi BBICTABISETCS OICHKA «OTIUYHO», «XOPOIIOY,
«YIOBJICTBOPUTEIHHO» UITU «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)

Orenka 2 (HEYIOBJIETBOPUTEIHLHO) Mmenee 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 Kon u HaumeHoBaHue
TumnoBble KOHTPOJIbHBIE 3alaHus W (WIM) HHBIE MaTepUabl, WHJUKaTopa
HEOOXOIUMBIE JJI OLICHKU 3HAHUI, YMEHHI, HABBIKOB U (MJIH) OIbITa KOMIIETEHIIUH
JESITEIIbHOCTH, XapaKTEepU3YIOLINX c(OpMHPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHMS TUCIIUIUIMHBI

1 | JIswxenue maTepuanbHON TOYKH 3a7aHO ypaBHeHHMeM X = Bt + Ct?, NI-1 onx-1.
rae X - mpsSMOJIMHEWHas KoopauHarta, t - Bpems, B = 3m/c; C= - Ucnons3yer
0,25m/c?>.  TlocTpouts rpaduKM 3aBHCHMOCTH OT BpeMEHH OCHOBHBIC 3aKOHBI
KOOPJMHATHI, IPOUIEHHOTO MyTH, CKOPOCTU U YCKOPEHHUS 3a NepBble | CCTCCTBCHHOHAYYIHBIX
10 cekyHna ABMXKEHHUS, a TAaKKe HAWTHU 3HAUYEHUE CpeIHEN MyTeBOU AUCHHUTLINH JJIS
CKOPOCTH 32 TOT K€ UHTEPBAJl BPEMEHH. peuIcHAA

CTaHJApPTHLBIX 3aJia4 B
COOTBCTCTBUHU C

HaIPaBJIEHHOCTHIO
npodeccuoHanbHOMI
JeSITEIbHOCTH
2 | I'anpBanomMetp umeet conporuieHue 200 Om, u npu cuie Toka 100 N-1.onk-s.
MKA CTpenka OTKJIOHEHHMS Ha BClO mmKanmy. Kakail mo0aBOYHBII VYyacTByeT B
pPE3UCTOpP HAAO MOJAKIIOYUTH, UYTOOBI MPUOOP MOXKHO OBUIO | AKCIEPUMEHTAIbHBIX
MCIIOJIH30BaTh KaK BOJIBTMETP ISl M3MEpPEHUs HarpspkeHus o 2 B? HCCIIEIOBAHUSX
Kakoii myHT Ha0 TOJKITIOYUTH K 3TOMY TaJIbBAHOMETPY, YTOOBI €ro | 3EeKTPOo0OOPYI0BaHHUS
MOKHO OBLIO HCIOJIb30BaTh KaK MUJUIMAMIIEPMETP AJIsi U3MEHEHUS U CPEJICTB
cuibl Toka 10 10 MA? aBTOMAaTHU3alluU

OHGHKa 00BIBIACTCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC TPOBCPKU KOHTpOJ’ILHOfI pa6OTLI.

Ilkana Kpurepuu onenuBanus

Orenka 5 Conepxxanne KP momHocThiO cooTBeTCcTBYET 3ananuto. KP comepxur

(OTIHUHO) JIOTMYHOE, IOCJIEOBAaTEIbHOE H3JI0XKEHHE MaTepHhaga C IPAaBUIbHBIM
pELICHUEM 3a/a4.

Onenka 4 Copnepxxanne KP momHocThiO cooTBeTcTBYeT 3ananuto. KP conmepxkut

(xoporio) JIOTUYHOE, IIOCJIEJOBAaTEIbHOE H3JI0KEHHE MaTepuala C IPAaBHIbHBIM
pemieHreM 3anad. VMeroTcss OfHa-IBE HECYIIECTBEHHbIE OIIMOKU B
UCIIOJIb30BAHUM €IMHUI] U3MEHEHUS, B IOCTPOCHHBIX Ipadukax, cxemax u
T.J

Onenka 3 Conmepxxanne  KP  4yacTMuHO  HE  COOTBETCTBYET  3aJaHHIO.

(Y IORICTBOPHTCIHHO) [TpocmarpuBaeTcss HEMOCIENOBATEIbHOCTh H3JIOKEHHS MaTepHala,

IPEJCTAaBICHbI HE0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
IMMOJIOKCHHS, UCITIOJIB30BAHHBIC ITPU PCIICHUU 3a1a4. HNmeroTcst omnOKH B
UCIONB30BAHUU €IUHUI M3MEHEHUS, B IOIYYECHHBIX pe3yibTaTaX, B
MOCTPOEHHBIX IpadrKax, cxeMax U T.J
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Orenka 2 Conepxanne  KP  uyacTmyHO  HE  COOTBETCTBYET  3aJaHUIO.
[IpocmaTpuBaeTcs  HEMOCIENOBATEABHOCTh  M3JIOKECHHMA — MaTepuana,
IPEICTABICHB  HEJOCTaTOYHO 00OCHOBaHHbIE ~ TEOPETUYECKHUE
NIOJIOKEHUs, MCIOJIL30BaHHBIE IIpM  pemeHud 3anad.  Mmerorcs
CYILECTBEHHBIE OLIMOKM B MCHOJIB30BAHMM €JUHUILl H3MEHEHUs, B
TIOJIy4EHHBIX PE3YJIbTAaTaX, B IOCTPOCHHBIX Irpadukax, cXxemMax u T.J

(HEYTOBIETBOPUTEIHHO)

4.2. IIpoueaypsl U OlIEHOYHBIE CPEACTBA /IJIsl MPOBEAEHUS NMPOMEKYTOYHOM aTTeCcTAllUU

4.2.1. 3auer

3auer sBhsercs (GopMOW  OIEHKM KadecTBa OCBOCHHUS  OOYYArONIMMCS ~ OCHOBHOM
npodeccnoHanbHOM 00pa3zoBaTeNbHOM IPOrpaMMBbI IO pa3zaenaM JUCHUILTMHEL 1o pesynpraTtam 3auera
oOyuJarolemMycs BHICTABIISICTCSI OI[CHKA «3aYTCHO» WIIH «HE 3a4TEHOY; OIEHKA «OTIUIHOY, «XOPOIIOY,
«YIOBJIETBOPUTEIILHO», «HEYAOBIECTBOPUTEIBHO» B ciydae TU(PepeHInpOBaHHOTO 3a4eTa.

3aueT TNPOBOAUTCA MO OKOHYAHMM YTCHHS JIEKIMHA U BBHIMOJIHCHHUS JaOOPATOPHBIX
(mpakTUYeCKUX) 3aHATHHA. 3adeT MNPUHUMAETCA IPENnoJaBaTeNsIMU, MPOBOJUBIIMME JiabopaTOpHbIE
(IpakTUYEeCKUE) 3aHATHS, WM YUTAIONIMMHE JICKIIMH M0 JAaHHON TUCHUIUIMHE. B ciydae OTCYTCTBUS
BEIYyIIEro IMpernojaBaTess 3a4eT MPUHUMAETCs MpernojaBaTeieM, Ha3HAYEHHBIM pPaclopsiKeHUeM
3aBenyroniero kadenpoit. C paspemeHus 3aBenyromero kagenapoi Ha 3a4eTe MOXKET MPUCYTCTBOBAThH
npenojaBaTenb Kadeapsl, MPUBICYESHHBIH JIJIs TOMOILY B IpUEMeE 3a4eTa.

[lpucyrcTBHMEe Ha 3adere mpemojpaBaTeneil ¢ Apyrux kadenp ©0€3 COOTBETCTBYIOLIETO
pacrnopsbKeHUs pEKTopa, MPOPeKTopa Mo yueOHoH padboTe uiu aupekropa MHCTUTYTa HE JOMyCcKaeTcsl.

dopma(bl) MPOBEACHHS 3a4eTa (YCMHbIL ONPOC NO Ouremam, NUCbMEHHAs paboma u Op.)
ornpeaenstoTcs kagenapoil U JOBOAATCS 10 CBEEHUSI 00yJaloIXcs B Hayalle ceMecTpa.

Jlyist mpoBeieHNS 3a4eTa BeIyIIUN TPero1aBaTeiib HaKaHyHE IMOTy9aeT B JUPEKTOPATE 3a4€THO-
HK3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpasi BO3BPAIIAETCS B TUPEKTOPAT MOCIe OKOHYAHHS MEPOTPUATHUS
B JICHb MPOBEICHUS 3aUeTa WIIM YTPOM CIIEIYIOIIETO JIHS.

Bo Bpemst 3auera 00y4aromuecss MOTYT IOJIb30BaThCSI ¢ Pa3pelIeHuUs BEIYIETro MPEenoaaBaTes
CIPaBOYHON M HOPMATUBHOM JIUTEPATYPOH, IPYTUMH MOCOOUSIMU U TEXHUYECKHUMH CPEICTBAMHU.

Bpemst moroToBKM 0TBETA B YCTHOU (hopMe MPH cl1adue 3aueTa TOJDKHO COCTABIIATh He MeHee 20
MUHYT (TI0 KETaHUI0 00YyYaroerocsi OTBET MOKET OBITh JOCpOUHBIM). Bpems orBera - He Oonee 10
MUHYT.

[IpenogaBaTento MpeaOCTaBIsAETCS MPaBO 33aBaTh 00YJAOIIMMCS JAOMOJHUTEIBHBIE BOMPOCHI
B paMKax MMPOTPaMMBbI JTUCIIUATIINHBL.

KauecTBeHHast OlleHKa «3auTEHO», BHECEHHas B 3a4€THO-IK3aMEHAIIMOHHYIO BEIOMOCTbD,
SIBJIIETCS PE3YITATOM YCIICIITHOTO YCBOCHHS YIeOHOTO MaTepuala.

[IpenogaBaTenu HeCyT NEPCOHAIBHYIO OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTh U TOUYHOCTH
BHECEHUS 3alUCcel O pe3yibTarax IPOMEKYTOYHOW aTTeCTalid B 3a4eTHO-IK3aMCHAIMOHHYIO
BEZIOMOCTb.

Ecin oOyuaromuiicss sIBUJICS Ha 3a4€T W OTKA3JICS OT MPOXOXKIACHUS aTTECTAIUUA B CBSI3H C
HEMOJINOTOBJICHHOCTHIO, TO B 3aU€THO-IK3aMEHAIIMOHHYIO BEJIOMOCTh €MY BBICTABIISIETCS] OLIEHKA «HE
3aYTEHOY.

HesiBka Ha 3aueT oTMe4aeTcs B 3a4€THO-IK3aMEHAIIMOHHOW BEJOMOCTH CIIOBAMH «HE SIBUJICS).

Hapymienne AWCHMIUIAHBL, CIHCHIBAHWE, HCITOJIB30BAHHE OOYYAIOMIUMUCS Hepa3peIIeHHBIX
MEYAaTHBIX M PYKOMHUCHBIX MaTEpHUaIoB, MOOWIBHBIX Tele()OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTHX BUIOB JINYHOW KOMMYHUKAIIHOHHOUW U KOMITEIOTEPHOU TEXHUKHU BO
BpeMs 3a4eTa 3ampelieHo. B cnyyae HapyiieHus 3Toro TpeboBaHUs MpernojaBaTelb 00s3aH yIaluTh
00yYaroIerocst U3 ayIuTOPHH U TIPOCTABUTH €My B BEJIOMOCTH OIICHKY «HE 3a4TEHOY.

OOyyaromMcsi, HE COABIIMM 3a4eT B YCTAaHOBIEHHBIC CPOKU MO YBaXKUTEIBHOW MpPHUWHE,
WHMBUIYAIbHBIC CPOKH TIPOBEACHHS 3a4eTa ONPEICSIOTCS JUPEKTOpoM MHCTHTYTA.
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OOyuaromyiecsi, HWMEIOIIME aKaJAEMHUYECKYI0 3aJOJDKCHHOCTb, CHAIOT 3a4eT B  CPOKH,
ompenenseMble YHHUBepcUTeTOM. MH(opMamus o JIUKBUIAIMK 33J0JDKEHHOCTH OTMEYAeTCsl B
9K3aMEHAIIMOHHOM JIUCTE.

Jlomyckaercst ¢ paspelieHust aupexkropa MHCTUTYTa M JOCpouHas clada 3aueTa C 3alHChio
PE3YJIBTaTOB B 9K3aMEHAIIMOHHBIN JIUCT.

WMHBanmuapl ¥ JIMIA C OrpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3]I0POBbSI MOTYT CIaBaTh 3a4€Thl B
CPOKH, yCTaHOBJICHHBIC WHAWBUAYaTbHBIM y4eOHBIM IUIAaHOM. VIHBanmuapl ¥ JUIa ¢ OrpaHUYCHHBIMH
BO3MOKHOCTSIMH 3/I0POBbSI, UMEIOIIME HAPYILIEHHUS ONIOPHO-IBUTaTEIBHOTO arnapaTa, JOMyCKalTCs Ha
aTTECTAIIMOHHBIE UCIIBITAaHNS B COIPOBOK/ICHIH aCCUCTEHTOB-COMPOBOKIAIOIHX.

[Ipouenypa mpoBeneHHUs NPOMEKYTOUHOH aTTECTAllMM IJISI OCOOBIX CIIydyaeB H3JIOKEHA B
«[TonoxeHNH O TEKyIeM KOHTpPOJIC YCIIEBAEMOCTH U NMPOMEKYTOYHOM aTTECTAIlMH OOYYarOIIUXCS 10
OIIOIl OakanaBpmara, crenuanurera u maructparyps» OI'BOY BO IOxno-Ypansckuit ['AY

(IOYpI'AY-T1-02-66/02-16 ot 26.10.2016 T.).

Ounas popma oOyueHust

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

Ne OneHoYyHbIE CPECTBA Konx n HaumeHoBanue
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 rapmonuueckoit DJIC u TpaHcpopMaTOphl. | €CTECTBEHHOHAYYHBIX
NHAYKTUBHOCTh MPOBOHUKOB. DHEPrus MarHUTHOTO MOJIS. JUCLATIIINH IS

2. IlepeMeHHBIN aeKkTpuueckuid TOK. Llenmn mepeMeHHOro Toka. pelieHust

CTaHJApPTHLBIX 3aJia4 B
COOTBCTCTBHUHU C

MIEPEMEHHOT'0 TOKA. HaIPaBJIEHHOCTHIO
3. DnektpoMarautHoe nojue. O0oOuienne 3akoHa Dapanesa. 3akoH | NpodeccuOHANTBHON
MOJIHOTO ToKa. TOK cMemeHus. OJIEKTPOMarHUTHHIE BOJIHBI. NeSITeIbHOCTH
VpaBuenuss MakcBemna. Cucrema ypaBHeHMil MakcBemia B

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

4. T'apmonnyeckuit ocunyuisiTop. CBOOOAHBIE AJIEKTPOMArHUTHBIE | SKCIIEPUMEHTAIBHBIX
KosieOaHus. 3aTyXarolue U BEIHYKEHHbIe Konebanus. 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. Paauvonokauusa u
TEJICBUJICHNUE.

6. llIkana aneKTpOMarHUTHBIX BOJH. Pa3nuuHble nuana3oHbl 4acTOT
AIIEKTPOMAarHUTHBIX BOJIH, HX XapaKTEepHbIE OCOOEHHOCTH U
TEXHUYECKHE CPEACTBA UX MOJIy4eHHs. VIcroib30BaHNE BUIMMBIX,
yABTPa(UONETOBBIX M APYIHMX H3JIy4YE€HUH B PacTEHHEBOJACTBE H
KUBOTHOBOJICTBE.

7. DneMeHTBl TEOMETPUUECKON ONTUKH. OCHOBBI T'€OMETPUUYECKOM
ontuku. Popmynsl Openens. [IpuHIMIT 0OPaTUMOCTH CBETOBBIX
aydeid. [Ipubopbl reoMeTpruvecKoil ONTHKH.

8.doTomeTpus.

9. DOnemenTs! BosHOBOM onTUKH. [Ipunimn ['tolireHca.
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10. Untepdepennus cBera. KOrepeHTHOCTh W ONTHYECKHA XOJ
ayded. YCIoBUS MakcMMyMa W MuUHUMyMa. HHTepdhepomeTpsl.
DeMeHTHI TosIorpaduu.

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

12. BzaumozelictBue usinydeHus ¢ BemectsoM. [lonsipusanus csera
[P OTPAXKEHUH U MTPETIOMIICHHUU.

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

14. TennoBoe wuzmydeHue. AOCOIIOTHO UYEPHOE TENO. 3aKOHbI
Kupxroda, Credana-bonpiivana u Buna. ®opmyna I[lnanka.
OnTuueckast IMPOMETPUSL.

15. ®otosdpdexr. BuemHui, BHYTPEHHUH W BEHTUJIHHBINA
dororddekr. YpaBHeHHE DWHIITEHHA. [Ipumenenue
b oTORIIEMEHTOB. Opdexr  Komnrona.  JlroMuHECIIEHTHOE
W3Jy4yeHue. buoatoMuHeCcHeHIus.

16. ®oTtobuonornyeckue npoueccel. Porocunres. TepMoarHAMHKA
U MexaHm3M (poTocuHTe3a. buosHepreruka.

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

18. Atom Bomopona. DHepreTndeckue ypoBHH aroma. [loreHmman
Bo30yxkaenuss u wuonuzanuu. lloctynatet bopa. Usnydenue wu
NOTJIOUIEHHE SHEPruu. Bonoponono100HbIE HOHBI.

19. CrpykTypa CIOXHBIX aTOMOB. DHEPreTHYECKUE YpPOBHU B
cnoxHblx aromax. llpunnun Ilaynu. OnTuyeckue cHeKkTpsl U
CHEKTPBl PEHTIeHOBCKOro wu3nydeHus. [lepuoamueckas cucrema
anemenToB JI.M1.Meneneena.

20. @usuka MOJEKyJd. OHEpPreTHYecKHe YPOBHHU MOJIEKYIL
O6menHoe B3auMoaelcTBre. MosekyispHble ceKTpbl. [IpuHiun
paboThl KBAaHTOBBIX I'€HEPATOPOB. DJIEKTPOHHBIM NapaMarHUTHBIH
pe30HaHC.

21. Tlomumepsl U Kkujakue KpucTamibl. (OCHOBHBIE BH[bI
KOJUIEKTUBM3AMK  MojieKyld. CTpoeHue TMOJIMMEpPOB M HX
¢u3nueckue cBoiictBa. THMbBI KUIKUX KpUCTaIoB. Jlucrien Ha
KUJKUX KpUCTAIIaX.

22.51Bnenue paauoaKTUBHOCTH. BuIbl pajinoakTHBHOIO pacraja.
3aKkoH pamuoakTUBHOTO pactiana. CTaOWIbHBIE U PAIMOAKTHBHBIC
u3otonbl. COBpeMEHHbIE METOBl PAJMOXUMUU M PanoONOIOTHH.
[TpoGneMbl paauod’KOIOTHH.

23. CocrtaB aroMmHoOro szapa. M3zotombsl. MexaHuueckuit u
MarHUTHBII MOMEHTHI sifiep. SIepHble CUIIBI U SHEPTUS CBA3H sjipa.
SnepHbIi MAarHUTHBIN PE30HAHC U €0 UCIIOJIb30BaHUE.

24. Snepuwle peakmuu. MexaHWU3M SIEpHBIX peakmwid. [lenmHas
peakuus geneHus sAnep. Mcenonb3oBaHHME ATOMHOM  DHEPIMM.
[Tpo6iema ynpasnsieMoil TepMosiiepHoit peakuuu. Dueprust ConHua
U 3BE31. SepHas HKOJIOrusl.

24. DnemeHTtapHble yacTUIpl. Kiaccuduxaius siaeMeHTapHBIX
yacTull. BzaumonpeBpamaeMocTb 3J€MEHTAPHBIX YacTHLl. MeTo1bl
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YCKOpPEHUSI YacTUIl. AHTUYACTHUIIBI U AaHTHUBEIIECTBO. BemecTBo B
IKCTPEMAITBHBIX YCIIOBHSIX.

25. CoBpemenHas (usmka W arpouHkeHepus. BemiectBo u more.
OOBEKTHI M TIPOIIECCHI. DBOJIIOIIMOHHBIC TIPOIIECCHI MPEOOPA30BAHHMS
MaTepuu. BelecTBeHHbIC, SHEPreTHYECKHE, dJICKTPOMATHUTHBIE U
nHopmanmoHHeie npeoOpazoBanus OMO0OBEeKkTOB. PasButHE
arpopu3uku, OHMOMEXaHWKH, OWOPU3UKH, OMOIHEPreTUKH,
O6monHGOPMATHKH, OMOTEXHOJIOTHH U arPOUHKCHEPHUH.

3aounas popma 00yyeHus

N OueHouHbIE CPEACTBA Kon n HaumeHoBaHue
1 TunoBele KOHTPOJIbHBIE 3aJaHUsI U (UJIM) UHBIE MAaTEpUAIbI, MHJUKaTOpa
HeoOXO0UMbIE 1JIs OLICHKH 3HAHUM, YMEHHI, HAaBBIKOB U (WJIN) OIIbITA KOMIIETCHIIUU
NesTeIbHOCTH, XapaKTEPU3YIOLIMX CPOPMHUPOBAHHOCTh KOMITETEHLIUI
B [IPOLIECCE OCBOCHHUSI TUCHUILINHBI
1 3 cemecTp NJ-1 onx-1.
1. MaruuTHOe nosie. BzaumopeiicTBue anekTpuyeckux TokoB. Pacuérel | Mcnonb3yeT ocHOBHbBIE
MarHMTHbIX nosied. 3akoH buo-Casapa-Jlamnaca. 3aKOHBI
2. MarHuTHBIE CBOWCTBa BemiecTBa. Jlua-, mapa- u ¢eppoMarHeTHKH. | €CTECTBEHHOHAYYHBIX

JloMeHBI. ®eppuThI.
arpOMH>KEHEPUH.

3. [lelicTBUE MarHUTHOI'O MOJISl HA JIEKTPUUYECKUM TOK U JIBUXKYIIHECS
3apspkeHHbIe acTulbl. Cuna Ammepa u cuina Jlopenna. Dddexr Xomna.
OneKTpoaBUTaTEIN.

4. DnexkTpomariuTHas MHAYKUMs. 3akoH Papaznes u npasuio JleHua.
Mexanusm Bo3HUKHOBeHU DIC MHAyKIMY.

5. T'enepatopet rapmonuyeckoit JJC wu  TpaHchopmaropsl.
WHAyKTUBHOCTS IPOBOJHUKOB. DHEPIUs MarHUTHOT'O TIOJIS.

6. [TepemennsIii anekTpuueckuii Tok. Llenn mepemenHOro TOKa. 3aKOH
Oma s wnenedt mnepemeHHoro Toka. llomHoe comporuBieHue
MepeMeHHOMY TOKY. BektopHas nmarpamma. Pe3oHaHc B 1ernsx
IIEPEMEHHOT0 TOKA.

7. DnextpoMaruutHoe mnose. O0obmenue 3akoHa Papanes. 3akoH
IIOJIHOTO TOKa. TOK cMeleHus. DIeKTPOMarHUTHBIE BOJIHBI. Y paBHEHUS
Makcgemna. Cucrema ypaBHeHH MakcBesia B iuddepeHnmanbHol u
uHTerpaiabHoi Gpopmax. Bekrop YmoBa-IloitHTunra. JlaBienue ceera.
8. Tapmonmdeckmii ocrmuiaTop. CBOOOJIHBIC 3JICKTPOMArHUTHBIC
KosiebaHus. 3aTyXaolue U BEIHYK/IeHHbIe Koebanus. Pe3oHaHc.

9. I'enepanus, nepeaaya u NpuEM IIEKTPOMArHUTHBIX BOJTH. OTKPBITHIN
KosnebarenbHbIl KOHTYp. IlpuHimn paGoThl paavonepenaTyuka H
paauonpuéMHUKa. MoaysIus U AETEKTUPOBAHUE 3JIEKTPOMArHUTHBIX
BOJIH. Pagronokanyst v TeIeBUICHUE.

10. IlIxana 3MeKTPOMArHUTHBIX BOJH. Pa3muyHbIe MUama3oHbl 4acTOT

9HeKTp0MarHHTHHe CCIIapaTophbl B

9JIGKTPOMArHUTHBIX ~ BOJH, WX XapaKTepHble OCOOCHHOCTH U
TEXHUYECKHUE CPEJICTBA UX MOJIyUYEHHUSI.
11. Hcnonb3oBaHWE BUAUMBIX, YIbTPA(UONETOBBIX U JAPYIHX

W3JIy4YECHHII B PACTEHUEBOJICTBE M >KUBOTHOBOACTBE.18. DneMeHTbI
reoMeTpuuecKoil onTUKU. OCHOBBI TeOMETPUUYECKOM ONTUKH. DOpMyIIbI
Openens. Ilpunuun o6patumocTu cBeToBBIX Jy4eil. [IpubGopsr
re€OMETPUUECKOMN ONTUKH.

12.doTomeTpwsl.

JUCIUIUINAH AJIs
pelIeHus CTaHAAPTHBIX
3aJ1a4 B COOTBETCTBUU C
HaIPaBJICHHOCTHIO
npodeccnoHanbHOMI
NEeSATEeTbHOCTH

W-1.omx-s
YyacTByeT B
AKCIIEPUMEHTAIbHBIX
UCCIIETOBaHMSIX
AIEKTPOOOOPYIOBAHUS
Y CPEICTB
aBTOMAaTHU3alUU
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13. DnemenTs! BomHOBOM onTukH. [Tpuniun [roiirenca.

14. Unrepdepennus cBera. KorepeHTHOCTh M ONITUYECKHUI XOJT JIy9EH.
VYcnoBust MakcumMymMa M MUHHMyMa. MHTepdepomeTpbl. DIeMeHTHI
roJjiorpadum.

15. Hudpaxius CBETA. [TpuHIMD I'tolirenca-®peneis.
JudpakuronHas pemméTka. Cnexrporpadus. Hudpakmms
PEHTI€HOBCKHUX JIy4eHl.

16. B3aumopeiicTBue m3naydeHus c BemecTBoM. llomspusamust cBeta
IIPU OTPAKEHUU U MTPEIIOMIIEHUU.

17. JIBoitHoe nydenpenomieHue. ONTUYECKHM AaKTUBHBIE BELLECTBA.
Caxapumerpsl. MckyccTBeHHass aHM30TpONUS M €€ HCIOJIb30BaHUE.
HopMmanbHas 1 aHomMalibHas JUCTIEPCUSL.

18. TemmoBoe wu3nydeHue. AOCOTIOTHO YEpHOE TENO. 3aKOHBI
Kupxroga, Credana-bonbiimana u Buna. ®opmyna [lnanka.
OnTnyeckas MUPOMETPHSL.

19. ®otorddexr. Buennuii, BRyTpeHHHI 1 BEHTHIILHBINA (POTOI(D(DEKT.
VpaBuenue OiHiTeiiHa. I[Ipumenenue ¢orosnemeHToB. Oddekr
Komnrona. JIxomuHecieHTHOE u3llydeHue. buoimroMuHecueHIusl.

20. dorobuonornyeckue nporeccel. Porocuntes. TepmoauHamuka u
MexaHu3M ¢orocuHTe3a. buosHepreTuka.

21. DnemeHTbl KBaHTOBOH MexaHMKH. KopmyckyasipHO-BOJIHOBOH
JyaJI3M. Hudpakmus AIEKTPOHOB. CooTHoteHus
Heonpenenéunocteil. Ypasuenue lpeaunrepa.

22. AtoM Bomopona. DHepreTHuecKkue ypoBHH aToMma. [loTeHiman
BO30yxJeHuss u uoHmzauuu. Iloctynatel bopa. Wznydenue wu
MOTJIOLIEHUE dHEpruu. Bo1oponono100HbIE HOHBIL.

23. CTpyKTypa CI0XKHbBIX aTOMOB. DHEPreTHYeCKHEe YPOBHU B CIOKHBIX
atoMax. Ilpunnun Ilaynu. Onrtuyeckue CHEKTPHI M CHEKTPbI
PEHTreHOBCKOTO u3iydeHus. llepuonmyeckas cucrema 3J1EMEHTOB
JA.N.Meunneneena.

24. ®usuka MoJeKysld. DHepreTuyeckue ypoBHH Mojekyid. OOMeHHoe
B3aumojeiicteue. Monekynspable crnekTpel. [lpuHiun  palboTsl
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
25. Tllommmepsl W  Kuakue Kpuctautbl. OCHOBHBIE — BHIBI
KOJIJIGKTUBH3AMU MoJieKys. CTpoeHHue MoJuMepoB U UX (uznyeckue
cBorcTBa. TuUNbl JKUAKUX KpUCTAUIOB. JlUCruiem Ha KHAKUAX
KpHUCTaJlIax.

26.5IBnenHne paInoaKTHBHOCTH. BHJIBI palnOaKTUBHOTO pacmaaa. 3aKoH
pannoakTuBHOro pacnaga. CtabuiabHbIE U PAaJUOAKTUBHBIE H30TOIIBI.
CoBpeMeHHbIE METOAbl PaguoXuMuUU U paauoduonoruu. [IpobGrembl
PaMOIKOJIOTHH.

27. CocraB aromMHOTO sijipa. M3oTombl. MexaHU4YeCKHii U MarHUTHBIN
MOMEHTHI s1ep. SlnepHble CUIBl M DHEpPrus CBA3M sAapa. SnepHslil
MarHMTHBIN pE30HAHC U €ro UCIOJIb30BaHUE.

28. SlnepHble peakiui. MexaHu3M sfepHbIX peakuuil. LlenHas peakuus
nenenus spep. Mcnonb3oBanue atomHoOM sHepruu. IIpoGnema
YIpaBIsieMOW TepMosAepHON peakuuu. OHeprus ConHuna M 3BE3N.
SAnepHas 3K0JIOTHS.

29. DnemeHTapHble YacTHIbl. Kiaccudukaiys s1eMeHTapHbIX YaCTHII.
BsaumornpespaiaeMocTh 31€MEHTapHbIX YacTHll. MeTobl yCKOpeHus
yacTUll. AHTUYACTHUIIBl U AaHTHUBELECTBO. BEIIecTBO B AKCTPEMAIIBHBIX
YCIIOBUSIX.
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30. CoBpemeHHas (u3uKa M arpouHkeHepus. BemiectBo u moue.
OOBEKTHI M TPOIECCHL. DBOJIOIMOHHBIC MPOIECCHl MpeoOpa3oBaHus
MaTepud. BellecTBEHHBIC, JHEPreTHYECKHE, SJICKTPOMATHUTHBIE U
nHpopManMoHHbIE ~ TpeoOpa3oBaHus  OMOOOBEKTOB.  Pa3Butune
arpopu3uKu, OHMOMEXaHUKH, onousukwy, OMOYHEPTETHKH,
OMOMH(POPMATUKHU, OMOTEXHOJOTUH U arPONHKEHEPHH.

Ikama u KPUTCpHUH OUCHHUBaHWA OTBETA 06yqa}omeroc>1 IpEaACTaBJICHLI B Ta6J'II/II_IC.

Hkana Kpurepumn ouneHuBanus

OLieHKa «3a4TeHO» 3HaHWE  MPOTPAaMMHOIO0  MaTepuana, YCBOGHHE  OCHOBHOHM U
JOTIONIHUTEIBHON ~ JIUTEpaTyphbl,  PEKOMEHJOBAaHHOM  Mporpammon
JTUCHUIUIUHBI, MPABUIIBHOE pELICHUE WHKEHEPHOU 3aaauu (JoIycKaercs
HaJIMYME MaJO3HAUYUTEIbHBIX OIIMOOK WM HEAOCTAaTOYHO IIOJHOE
PacKpheITHE COAEPIKAHUE BOIIPOCA WU ITOTPEIIHOCTE HENIPUHITUIINAIIEHOTO
XapakTepa B OTBETE Ha BOIIPOCHI).

OrneHka «He 3a4T€HO» | mpoOeibl B 3HAHHSAX  OCHOBHOTO  IPOTPAMMHOIO  Marepuala,
MIPUHIMIIHATBHBIC OIIMOKHU MPU OTBETE HA BOMPOCHI.

4.2.2. Dk3aMeH

Ok3aMeH sBnseTcs (GOpMOIl OLEHKM KadecTBa OCBOCHMsS OO0YYaroIIUMCS OCHOBHOM
npodeccHoHaIbHOM 00pa30BaTENPHOM MPOrpaMMbl IO pasaenaM aucuuiumHbl. [lo pesympTaram
9K3aMEHa 0OYYaroIEeMyCsl BBICTABISICTCS OIICHKA OTIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHHOY HIIH
«CHECYHAOBJICTBOPUTCIBLHO.

OK3aMeH MO0 AUCUUILUIMHE IPOBOJUTCS B COOTBETCTBUM C PACHHCAHUEM IPOMEKYTOUHOM
aTTeCTalli, B KOTOPOM YKaA3bIBACTCA BPEMs €TI0 IMMPOBCACHWA, HOMEP ayaAUTOPUHU, MCCTO IIPOBCACHUSA
KOHCYJIbTAllMH. Y TBEPKACHHOE paclucaHue pa3MelaeTcs Ha UH(QOPMAIIMOHHBIX CTEHAX, a TaKXKe Ha
ounmaneHOM caiite YHHUBEpCHTETA.

VpoBeHb TpeOOBaHWI UIsi MPOMEXKYTOUYHON AaTTeCTAllMM OOYYAIOUIMXCS yCTAaHABIMBACTCS
paboueil mporpaMMoi AUCIUIIIMHEI U IOBOAUTCS 10 CBEICHHS 00yJaromuxcsl B Hagaje ceMecTpa.

OK3aMeHbl IPUHUMAIOTCS, KaK MpaBuilo, jJektopamu. C paspelieHus 3aBenyronero kadeapoit
Ha 3K3aMeHe MOXKET IPUCYTCTBOBATH MIpenoaBaTelib Kadeapsl, IPUBICUEHHBIN 1J11 IOMOIIM B IpUEMeE
sK3aMeHa. B ciydae oTcyTcTBUS BeAyIIEro mpernojaBaTesis 3K3aMeH NMPUHUMAETCs MPeroaaBaTeieM,
Ha3HAYEHHBIM PacTOpsHKEHHEM 3aBeIyIOMIEro Kadeapo.

[TpucyrcTBHEe Ha 53K3aMeHe mpernojaBaTenel ¢ apyrux kageap 0e3 COOTBETCTBYIOLIETO
pacnopspKeHUs. peKTOpa, MPOpeKTopa Mo yueOHoil padore nimm aupekropa HCTUTYTa HE HOITyCKaeTCsl.

Jlis mpoBeAeHUs SK3aMeHa BeAyIIMH MpernojiaBaTelb HaKaHyHE IOJIy4YaeT B JUPEKTOpaTe
3a4€THO-?K3aMEHAIMOHHYI0 BEIOMOCTb, KOTOpas BO3BpAINACTCA B JUPEKTOPAT IOCIEC OKOHYAHUS
MEpONPHUATHS B JIEHb IPOBEICHUS SK3aMEHa HIIM YTPOM CIIEIYIOLIEro THS.

DK3aMeHBI MMpOBOAATCA IIO ouiietaM B YCTHOM MWW IMHUCbMCHHOM BHJC, 1Moo B BHUC
TECTHUPOBaHUA. DK3aMEHALMOHHbIE OMJIEThI COCTABISAIOTCS MO YCTaHOBJIEHHON (hOopMe B COOTBETCTBUU
C YTBCPXKIACHHBIMU Ka(be]:[pOI\/'I OK3aMCHAIIMOHHBIMU BOIIPOCAMH W YTBCPKIAAIOTCA 3aBCAYIOIIHUM
kadenpoil exxeronHo. B Ouiere copepkutces, 2 TEOPETUUECKUX BOIIPOCA U 33a4a.

DK3aMEeHATOPy MPEIOCTaBISETCS MPaBO 3aJaBaTh BOIPOCHI CBEPX OMIIETA, a TaKKe IMMOMHMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUIS PELICHMs 33Ja4d W TMPUMEPHI, HE BBIXOSIINE 33 pPaMKU
NPOWJEHHOTO MaTepHraia Mo U3y4aeMoi TUCIUIUINHE.

3HaHUs, YMEHHsI U HABBIKM OOYYAIOIIMXCS OMPEIEISIOTCS OLIEHKAMHU «OTIMYHO», «XOPOIIO»,
«yJOBJIETBOPHUTEIBHOY», «HEYIOBIETBOPUTEIHLHO)» W BBICTABIAIOTCS B 3a4€THO-IK3aMEHAIMOHHYIO
BEZIOMOCTb B JIEHb 9K3aMEHa.
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[Ipy mpoBeneHHM YCTHOTO »SK3aMeHa B ayAUTOPHUM HE JOJDKHO HaXxoAuTbes Oonee 6
00yJaroImuxcs Ha OAHOTO MPEToaaBaTEs.

[Tpu mpoBeIeHNH YCTHOTO 9K3aMeHa CTYIEHT BHIOMPAET 9K3aMEHAIIMOHHBIN OMIeT B ciydyailHOM
MOpPS/IKE, 3aTEM Ha3bIBAeT (DaMuUIIHIO, UMSI, OTYECTBO U HOMEP SK3aMEHALIMOHHOTO Ouera.

Bo Bpems »sk3ameHa oOydarolmimecs MOTYT IIOJIb30BaThCA C pa3pellieHus SK3aMeHaTopa
IIPOrpaMMOMl JIMCLUUIUIMHBI, CIPAaBOYHONM M HOPMATUBHOW JIUTEPATypOM, APYIrMMH IOCOOMSMHU U
TEXHUYECKHMHU CPEICTBAMHU.

Bpewmst moroToBKH OTBETA MPH cjaue SK3aMeHa B YCTHOH (popMe TOIKHO COCTaBISATh HE MEHEe
40 MuHYT (TI0 YKETaHUIO 00YJaIOIIErocs OTBET MOXKET OBITh JOCPOUHBIM). Bpems orBeTta — He Oosee 15
MUHYT.

OO0yyaronuiicsi, HCTIBITHIBAIOIINN 3aTPYAHEHUS MPU MOATOTOBKE K OTBETY 110 BHIOPAHHOMY UM
Ounery, UMeeT MpaBO HAa BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOIIUM MPOIJCHHEM BPEMEHH Ha
noarotoBky. [Ipu okOHYATENbHOM OIEHMBAHUHU OTBETA OLIEHKA CHUXKAaeTcs Ha oauH Oami. Beriaua
TpeThero Ouiera He pa3peIacTcs.

Ecnu oOyyaromuiics siBUJICS Ha 9K3aMEH, U, B35B OMJIET, OTKA3aJICsl OT IPOX0XKICHUS aTTeCTAIlH
B CBA3M C  HEMOATOTOBIEHHOCTBIO, TO B  BEAOMOCTH €My  BBICTaBISETCS  OLEHKA
«HEYIOBJIETBOPUTEIILHOY.

Hapymienne AuCOMIUIMHBL, CIUCBIBAHUE, HUCIIONB30BaHUE OOYUYAIOMIMMUCS HEpa3pelIeHHBIX
MEYAaTHBIX M PYKONMHUCHBIX MaTepHalioB, MOOWIBHBIX Tele(pOHOB, KOMMYHHUKATOPOB, IUIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U JJPYTUX BUIOB JTMYHOW KOMMYHHUKAIIMOHHON M KOMITBIOTEPHOIN TEXHUKHU BO
BpEMsl aTTECTAllMOHHBIX HCIIBITAHUN 3ampemeHo. B cioydae HapylmieHus SToro TpeOoBaHUs
MperoiaBaTeNb 00s3aH yIaluTh 00y4aromIerocs U3 ayJUTOPUU B IIPOCTABUTH EMY B BEZJOMOCTH OIICHKY
«HEYIOBJIETBOPUTEIILHO.

[IpenoaBaTeny HECYT MEPCOHAIBHYIO OTBETCTBEHHOCTH 32 CBOEBPEMEHHOCTh M TOYHOCTH
BHECEHHUSl 3amucel o pe3yibTarax MPOMEKYTOYHOM aTTecTalid B 3a4€THO-IK3aMEHALMOHHYIO
BEZIOMOCTb.

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

Jiis 06y4daronuxcs, KOTOpble HEe CMOIIIM C/IaTh 9K3aMEH B YCTAHOBJICHHbIE CPOKHU, Y HUBEPCUTET
yCTaHABJIMBACT MEPUOJI TUKBUIAINH 33J0JDKEHHOCTH. B 3TOT mepuon npenoaaBareny, MpUHUMABIINAE
9K3aMeH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JIHEH, Korja OoHM OyAyT NMPUHHMMATh 3a/10JKEHHOCTH.
Wudopmanus o TUKBUAAINH 33I0JDKEHHOCTH OTMEYAETCsl B 9K3aMEHAIIMOHHOM JIHCTE.

OOyuaronmMes, MOKa3aBIIUM OTJIMYHbIE W XOpOIIME 3HAHHS B TEUEHHE CEMECTpa B XOje
MOCTOSTHHOTO TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH, MOKET OBITh IPOCTABJICHA SK3aMEHAI[MOHHAS OLIEHKA
JOCPOYHO, T.. 0e3 caauu sk3ameHa. OIeHKa BBICTABIISAETCS B 9K3aMEHALIMOHHBIH JIUCT UM B 3a4€THO-
HK3aMEHAIMOHHYIO BEIOMOCTb.

WHBanuap! ¥ JUIa ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMHU 370POBbSl MOT'YT CllaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN TIEPHO/] B CPOKH, YCTAHOBJICHHBIC WHANBUYAITbHBIM YU€OHBIM IIaHOM. VIHBaIH Bl 1
JMIa C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMU 3/J0POBbSI, MMEIOLINE HApyLUICHUsI ONOPHO-IBUTATEIBHOTO
ammapara, JOIyCKAaloTCS Ha AaTTeCTAllMOHHBIE WCIBITAHUS B  COMPOBOXIEHHUH ACCHCTEHTOB-
COITPOBOKIAIOIIUX.

[Tpomeypa mpoBeACHUS TPOMEKYTOYHOW AaTTEeCTallMd sl OCOOBIX CIIydaeB H3JIOKEHA B
«ITonmoxxeHnu 0 TEKyIieM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTecTallui 0Oy4YaromMXCsl Mo
OIIOIl OGakanaBpuara, crneuuanurera u Maructparyps» DOI'BOY BO IOxHo-Ypanbckuiit ['AY
(IOYpI'AY-I1-02-66/02-16 ot 26.10.2016 T.).
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Ounas popma o0yueHust

O1leHOYHBIE CPEJCTBA

Kox n HaumenoBanue

TunoBble KOHTPOJIBHBIC 3a1aHUS U (UJTM) UHBIE MaTepUAJIbL, WHJUKaTOpa
HEOOXOAMMBIE /IS OLICHKH 3HAHHWM, YMEHUI, HABBIKOB U (WJIH ) KOMIICTCHITUH
OTIBITA JICATEITBHOCTH, XapaKTEPU3YIOMIHX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI
1 2 cemecTp NA-1 onk-1.
1. Ponp ¢u3uku B pa3BUTHH TEXHUKH W arpONpPOMBIILICHHOTO Hcnons3yer
MIPOU3BO/ICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka wmatepuanibHOH TOYKU. KOOpAWHATHBIM METON | €CTECTBEHHOHAYYHBIX
onucanusi ABMxeHuM. KuHemarnueckoe ypaBHEHHE JIBIKCHHS U JUCLUIUIMH IS
onpenesieMble 0 HeMY KHHEMaTHYECKHUE XapaKTEePUCTUKH. perieHus

3. BekropHblii cmoco® omucaHus — JOBWO)KEHUH.  BekTopbl
HepeMeIIeHHs], CKOPOCTH, YCKOPEHHUS. YTIIOBBIC XapPAKTEPUCTHKU
JBYDKEHUS 110 OKPYKHOCTH.

4.  DnemMeHTbl  peNATUBUCTCKOM  MexaHuku.  Iloctynatsl
CICIUAILHOM ~ TEOpHH  OTHOCHUTENBHOCTH.  [IpeoOpazoBanwms
Jlopenna. Cnoxenue ckopocted. OTHOCUTENBHOCTb JJIMHBI

OTPE3KOB U JUIMTEIBHOCTU BPEMEHHBIX HHTEPBAJIOB.
5. /luHamuka MarepuaJbHON TOYKH M ITOCTYNATEIbHOTO JBUKCHHUS
TBEépHoro Tena. [lpuHuun orHocutenbHOCTU. 3akoHbl HbroToHA.
Bungsr cui.

6. lunamuka BpamareabHOro ABMKEHUS. MoMeHT cuiibl. MoMeHT
MHEPLHHU. 3aKOHBI COXPAHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. ViHepuuanbHble U HEMHEpUUAIbHbIE cUCTeMbl OoTcuéra. CHIlbl
WHEPLMHU [IPYU Pa3INYHbIX BUJAX JBUKCHHUS.

8. Pabota, MmomHOCTh W dHeprus. MexaHuueckas pabota u
MOIIHOCTh IIPU IOCTYIATEJIbHOM M BPALLATEIBHOM JBUKCHMSIX.
Kunernueckas sHEprus 1 reopemMa 0 KHHETUYECKOM SHEPIUH.

9. KoHcepBaTtuBHbIE CHIJIBI M IOTEHLMaNbHAs 3Heprus. [Ipumepsr
MOTEHLUATbHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTHUH B MEXAHUKE.
10. Mexanuueckue Konebanuss. KuHemaTnka TrapMOHHYECKUX
konebanuii. CinoxxeHue KojaeOaHuil. AKyCTHYECKHE PE30HATOPHI.
11. Iunamuka rapMoHuyeckux konebOanuil. uddepenunansuoe
ypaBHEHUE KOJIeOaHUN. 3aTyXaloIIle U BBIHYXJICHHBIC KOJICOAHMUS.
Mexanndeckuii pe3oHaHc. MasTHUKH.

12. Mexanuueckue BONHBL. BomHOoBoe ypaBHeHue. Buibl BOJIH.
Wntepdepennys, audpakuus W aucnepcus BOJH. BonHbl u
uH(popManus.

13. OcHOBHBIE NOJNOXKEHUS MOJIEKYISIPHO-KUHETUYECKONH TEOPHH.
Uneanpupiii ra3. OcHoBHOoe ypaBHeHue MKT u ypaBHeHue
COCTOSIHMS UCAIIBHOIO rasa.

14. ArperatHbie coCcTOIHUS U Pa30BbIe Nepexobl. PeanbHble rasol.
Cxxmwxkenne 1a3oB. OcoOEHHOCTH KUIKOTO cocTosiHus. CTpoeHue
KpUCTaOB. [leeKTsl KpHCTaINUecKoro crpoeHus. [IpoyHocTs u
IJIACTUYHOCTb.

15. SBnenuss mnepeHoca. [uddys3us, TEMIONPOBOAHOCTE H
BHYTpEHHEE TpeHue. MOJIeKyIIpHO-KUHETUYECKAsl TEOPHUS SIBJIICHUI
nepeHoca.

16. OcHOBBI TEpMOIWHAMHMKH. BHYTpEHHss >HEprusi U IepBOE
Hayalo TepMoAMHaMHUKU. Pabora M TemnoéMKOCTh Tras3a IpH
pa3IMYHBIX MTPOLIECCAX.

CTaHJapTHHIX 33124 B
COOTBETCTBUHU C
HaIPaBJICHHOCTHIO
npodeccuoHanbHOM
NEeSATETbHOCTH

W-1 onk-s
VYyacTByeT B
AKCIIEPUMEHTAIbHBIX
UCCIIETOBaHMSIX
AIEKTPOOOOPYIOBAHUS
U CPE/ICTB
aBTOMAaTH3aLUU
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17. Bropoil 3akoH TepMOAMHAMUKH. TeruioBble JBUTATENN U
xojmomuiabHbie  MammHbl.  KIIJZ[  TemmoBeIX  aBurareneiin  u
CTATUCTUYECKUM CMBICII BTOPOT0 3aKOHA TepMoiuHaMuKu. [lonsarue
SHTpornuu.  Tperuil  3aKOH  TEPMOJAMHAMHUKH.  DIJIEMEHTBI
OMO3HEPreTHKY.

18. DIIEKTPUUYECKUI 3apsi. BsaumonerlictBue 3apsI0B.
OnekrpocraTuueckoe 1none. Bekrop Hampspk€HHocTH. Pacuér
3JIEKTPOCTATHYECKUX IOJEH.

19. Ilorenuman »snekrpocrarnyeckoro mnoms. PabGora 1o
MEePEMENICHUIO 3apsI0B B dJIEKTpOCTaTHUecKoM 1ose. [lotenuan u
rPAIUEHT MOTEHIMAaa. DKBUIIOTEHIIMAIbHBIE TOBEPXHOCTH.

20. BewectBo B 31exTpuueckoM mosie. [losspHble U HENOIspHbIE
Mouekyibl. [lonspuzanus nusnekTpukoB. Bekrop cMmenienus.

21. IIpoBOOHUKH B 3JIEKTPOCTATUYECKOM IIOJIE. DIEKTPOEMKOCTH
IPOBOJIHUKOB. KoHAEHCATOPBI.

22.  llocrossHHBIA  3nekTpuuyeckuid  TOok.  3akoH  Owma.
Onektponasuxkymias cuna. IlpaBuna Kupxrodba wu  pacyérsr
ANEKTPUYECKUX LIETICH.

23. Kiaccuueckast Teopusi 3JIEKTPOIPOBOAHOCTU. BbIBOA 3aKkoHa
Owma. IIpupona cBepXIpoOBOIUMOCTH.

24. HocuTenu TOKa B pa3jiuyHbIX IPOBOJIHUKAX. DIIEMEHTBI TEOPUU
anekTponpoBoaHocTd. [lomynpoBoguuku. [loaynpoBoIHUKOBBIE
npubopbl. DnemMeHThl (u3n4eckor d3IeKTpOHUKU. KoOHTaKTHbBIE
SIBJICHHS B METAJIaX U MOJTYIPOBOIHUKAX.

25. MarnutHoe mnoje. B3aumonaeicTBue 3JIEKTPUUECKUX TOKOB.
Pacuérel maruutHbIX TIONEH. 3akoH buo-CaBapa-Jlamaca.

26. MarunutHele cBoiicTBa  BemectBa. Jlua-, mapa- u
dbeppomarnetuku. Jlomensl. Depputhl.  DIEKTPOMArHUTHBIC
cenapaTopbl B arpOMHXEHEPUH.

27. JleiicTBME MarHUTHOTO TIOJS HA OJJIEKTPUYECKUI TOK U
JIBIKYIIMECS 3apsbkeHHble uactunbl. Cuna Ammepa U cuia

Jlopenna. Dddext Xosna. DIeKTPOIBUTATENH.

3aouHas popma o0yueHus

onvcaHus JBWKeHWH. KuHemaTnmueckoe ypaBHEHWE IBIDKEHHS U
orpeJiesiieMble TI0 HEeMY KHHEMAaTHYeCKUE XapaKTePUCTUKH.

3. BektopHblii cnocob6 omnucaHus ~ JABMKEHUH.  BekTopsl
NepeMeIeHusl, CKOPOCTH, YCKOPEHHUs. YTJIOBBIE XapaKTePUCTHKH
JBYDKEHUS 110 OKPY)KHOCTH.

4. DneMeHTHI peNsITUBUCTCKOM MexaHuku. [locTynatel ciennanbHOM
TEOpPUH OTHOCUTEIHHOCTH. [IpeobpazoBanus Jlopenma. CroxxeHnue

Ne OneHouHble CpeaCcTBa Kon u HanmeHoBaHue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPUAIbL, MHJUKaTOpa
HE00XO0/IMMBbIE /7S OLICHKH 3HaHUH, YMEHUH, HaBBIKOB U (WJIH) KOMIIETEHIINH
OTIbITA JIEATENbHOCTH, XapaKTEPU3YIOIIHNX CHOPMUPOBAHHOCTh
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS TUCLIUTIIIMHBI
1 1, 2 cemectp WJI-1 onx-1.
1. Ponb (u3MKM B pPa3BUTUM TEXHUKM M arpolpoMblluIeHHOro | Mcrnonb3yeT OCHOBHBIE
MIPOU3BOJICTBA. 3aKOHBI
2. Kunemaruka MartepuanbHOW TOUYKH. KOOpAMHATHBIM METOJX | €CTECTBEHHOHAYYHBIX

JUCHATIINH OJIs
peIleHus CTaHAAPTHBIX
3a1a4 B COOTBECTCTBHUU
C HAMpPaBJICHHOCTHIO
npodecCuoHaATBHON
e TeIbHOCTH
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cKopocTel. OTHOCUTEIBHOCTh JJIMHBI OTPE3KOB M JUIMTEIBHOCTHU
BPEMEHHBIX UHTEPBAJIOB.

5. /IluHamMuKa MaTepuagbHOW TOYKH U MOCTYIATENbHOTO JBHKEHUS
TBEporo tena. IlpuHmun orHocuTenbHOCTU. 3akoHbl HbrOTOHA.
Buner cui.

6. JlnuHamuKa BpalaTeabHOrO ABUKEHUA. MOMEHT cuiibl. MoMeHT
MHEpLUUU. 3aKOHBI COXPAaHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCa.

7. VHepunanbHble W HEHWHEpLUAIbHblE CUCTEMBI OTCYETa. CHIIBI
WHEPLMHU [IPU Pa3IUYHbIX BUJAX JBUKCHMUS.

8. Pabora, MomHocTe M dHeprus. MexaHuuyeckas pabora u
MOIIHOCTh IpU IOCTYNATEIbHOM U BpAIATEIbHOM JBUKEHUSX.
Kunernueckast sHeprust 1 TeopemMa 0 KHUHETUYECKON SHEPTUU.

9. KoHcepBaTuBHBIE CWIIBI M NOTEHUUaNbHas 3Heprus. [Ipumepsl
MOTEHLMAJIbHBIX M0JIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.
10. Mexannyeckue konebOanusi. KuHemaTmka TrapMOHHYECKHX
kosnebanuii. CinoxeHne kojaebanuii. AKyCTUYECKHE PE30HATOPHI.

11. Jlunamuka rapmMoHuyeckux kosebanuil. J(uddepennuansnoe
ypaBHEHHE KojeOaHuM. 3aTyXarolie U BbIHYX/ICHHbIE KOJECOaHMUs.
MexaHn4eckui pe3oHaHCc. MasiTHUKH.

12. Mexanudeckue BOJIHBL. BoiiHOBoe ypaBHeHue. Buabl BOJH.
Wntepdepentus, nudpakius u Aucriepcus BOJH. BomHbl u
nHpOpMAaIHSL.

13. OcHOBHbIE TIOJIOKEHUSI MOJIEKYJIAPHO-KUHETUUECKOU TEOPHH.
Uneanpupiii ta3z. OcHoBHOoe ypaBHeHue MKT wu ypaBHeHue
COCTOSIHMSI MJICAJIbHOT'O ra3a.

14. Arperatnbie cocTosiHus U (pa3oBbie mepexoibl. PeanbHble Ta3bl.
Cxumxenne razoB. OcoOEHHOCTH KUIKOTO coctosHus. CTpoeHue
Kkpuctamios. JledhekTsl kpucTammnaeckoro crpoenus. [IpoyHocTs u
IJIACTUYHOCTb.

15. SBnenuss mnepenoca. Juddysus, TemIonpoBogHOCTH U
BHYTpEHHee TpeHue. MoJeKyIIpHO-KUHETUYECKAsl TEOPHUs SIBJICHUN
nepeHoca.

16. OcHOBBI TepMOIVMHAMUKH. BHYTpeHHsSs SHeEpruss U IepBOE
Hayajmo TepMoaMHaMuKU. Pabota ¥ TemnoéMkocTh rasza Ipu
Pa3IMYHBIX IIPOLECCAX.

17. Bropoil 3aKOH TEpMOJAMHAMUKHU. TEIJIOBBIE JABUTATENIA U
xonoawnbHble  MamuHbl.  KIIJ[  TennoBeIx — aBurareneid U
CTaTUCTUYECKUIN CMBICI BTOPOTO 3aKOHA TepMOAMHAMUKU. [ToHsATHE
SHTponuu.  Tpernii  3aKOH  TEPMOAMHAMUKH.  ODJIEMEHTHI
OMOPHEPTETUKHU.

18.  DOnextpuueckuili  3apan.  BsaumopneictBue — 3apsaoB.
OnekTpocTaTuueckoe rmone. Bekrop HanpsokéHHocTu. Pacuér
NEKTPOCTaTUUYECKUX Tojied. [loTeHmman 3IeKTpOCTaTHYECKOTO
nosig. Pabota mo mepemernieHuio 3apsi0B B 3JIEKTPOCTATHUECKOM
nosie. IloreHnman u rpagueHT noTeHuuana. JKBUIOTEHLIUAIbHbBIE
MTOBEPXHOCTH.

19. BemectBo B 3nekTpuueckoM mnouie. IlonspHble U HEMOJISApHbIE
Mousiekynbl. [lonmspuzanus nuanekTpukoB. BekTop cmemieHus.
IIpoBOOHMKM B D2JIEKTPOCTATHYECKOM TOJE. DIEKTPOEMKOCTH
pOoBOTHUKOB. KOHEHCATOPBI.
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20.  TlocToAHHBI  dneKTpuyeckud  TOK.  3akoH  Owma.
OnektpoaBuxkymas cwia. IlpaBuna Kupxropa wu  pacuérsr
3JIEKTPUYECKUX LIETEN.

21. Knaccuyeckass Teopusi 3JEKTPOIPOBOJHOCTH. BbIBOJ 3akoHa
Owma. [Ipupozaa cBepXIpOBOJIUMOCTH.

22. Hocurenu TOKa B pa3IMUHbIX IPOBOJHUKAX. DIIEMEHTBI TEOPUHU
anektponpoBoaHocTd. [lomynpoBoguuku. [loaynpoBoaHHKOBEIE
npuOoOpbl. DNeMEHThl (QU3NYECKOW 3IeKTpPOHUKU. KoHTakTHBIE
SIBJICHUS] B METAJIaX U MOJYIPOBOJHUKAX. .

[Ikana U KpUTEpUH OLIEHUBAHMS OTBETA OOYYAIOUIETOCs MPEACTaBICHB B Tabnuue. 3aaada s
sk3ameHa oepercs u3 matepuayion 1.3 ®OC PIIJ (Nel - Ned.)

Hlkana Kpurepun ouneHuBanusi

BCECTOPOHHEE, CUCTEMATHUECKOE M TIJIyOOKOE 3HAHHE IMPOrpaMMHOIO
Onenka 5 MaTepuaia, YCBOGHHE OCHOBHOM W JOMOJHUTEIBHON JUTEpaTyphl,
(oTIMYHO) PEKOMEHIOBAaHHON MPOrpaMMON JAUCIUIUIMHBL, TPABUIBHOE pPEIICHUE

3aJlauH.

[IOJIHOE 3HaHWE TMPOrpaMMHOIO MaTepuajla, YCBOCHHME OCHOBHOM
Ouenka 4 JUTEpaTyphl, PEKOMEHI0BaHHOM B porpamme, HaIU4Yue
(xopor10) MaJO3HAYUTENBHBIX OIMMOOK B PEHICHUH 3aJadyH, WJIA HEJO0CTaTOYHO

IIOJIHOE PACKPBITUE COAEPKaHUE BOIIPOCA.
3HaHHE OCHOBHOT'O MPOrPAMMHOTO MaTepHajia B MUHMUMAJIbHOM O0BEME,
IOIPEIIHOCTH HENPUHIUITUAIIBHOIO XapaKTepa B OTBETE HA DK3aMEHE U B
pPELICHHUH 3a/1a4H.

Ouenka 2 npobenbl B 3HAHMAX  OCHOBHOIO  NPOTpaMMHOrO  MaTepualna,
(HEYTOBIETBOPUTEIILHO) | IPUHIIUIIAAIBHBIC OITMOKHY ITPH OTBETE HA BOIPOCHI U B PEIICHUH 3a]]a4H.

Onenka 3
(YAOBIETBOPUTENBHO)
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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




