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

1.1. Hean u 3a7a4m TUCHUILIAHBI

BakanaBp mo nanpasienuto noaroroBku 20.03.01 Texnocdepnas 6e30macHOCTh JODKEH OBITH
MOJrOTOBJIEH K PELICHUIO 3a]au NPOo(pECCHOHAIBHON IEATEIbHOCTU CIEAYIOIUX TUIIOB: IPOEKTHO-
KOHCTPYKTOPCKHUM; HAy4HO-UCCIICIOBATEIbCKUM;, OKCIEPTHBIA, HAA30PHBIA M HHCIEKIIMOHHO-
ayAMTOPCKUI; OPraHU3al[MIOHHO-YIIPABJICHUECKUH.

Heab AMCHUIUIMHBI — cHOPMHUPOBATH y OOYYAIOUIMXCS CHCTeMY (DYyHIAaMEHTaIbHBIX 3HAHUM,
HEOOXOAMMBIX Ui MOCIeNyIolell NOArOTOBKY OakanaBpa, CIIOCOOHOrO K 3(P(PEKTUBHOMY PEIIECHHUIO
NPaKTHUECKUX 3aJad  CEIbCKOXO3AHCTBEHHOTO IPOM3BOACTBA, a TAKXKE CIIOCOOCTBYIOLIUX
JanbHeHIIeMy pa3BUTHUIO JINYHOCTH.

3agaum JUCHMINJIMHBI:

— U3y4UTh OCHOBHBbIE (U3MYECKHE SBIEHMS, OBJIANECTh (DyHIAMEHTAJIbHBIMHM IOHITUSAMH,
3aKOHAMH U TEOPUSMH KJIACCHUECKON U COBPEMEHHOM (DM3UKH;

— c(opMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHUSI U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTBCS C HAYYHOMH anmaparypoil 1 MeTogaMu (pU3H4ecKoro UCCiaeI0BaHus, TPHOOPECTH HABBIKU
IIPOBEICHUS (PU3UUECKOr0 IKCIEPUMEHTA;

— HAYYHMTBCS BBIICNIATH (DU3MYECKOE COJCpKaHWE B TMPHKIAAHBIX 3aJadax Oymymei
NesTeNbHOCTH;

— OBJIAJICTh METOJAMHU PEUICHUS HH)KEHEPHBIX 3a/1a4.

1.2. KomMmnerenuun u HHAUKATOPbI UX JOCTHKEHMIt

VYK-1 CnocobGeH oCcyImecTBIsITh HOUCK, KPUTHUECKUI aHAIN3 ¥ CHHTE3 WH(POPMAILIUH, TPUMEHSTh
CHCTEMHBIH ITOIXO JJIsl pEIICHHUS! TIOCTABICHHBIX 3a/1a4.

Kona n HaumeHnoBanue
MHIMKATOpa ®opmupyemsie 3YH
JIOCTHIKEHMUS
KOMITETCHITUHT
VK-1.1 3HaHUs | OOydaromuiicss JODKEH  3HATh:—0a30BbIE  COCTAaBIISIOIINE
AHanuszupyer 3aj1auy, 3a/1a4d, BO3MOXKHbIE BAPHAHTBI PEIICHMS TOCTABICHHOM 3a/1a4
BBIZICIISIS €€ 0a30BBIC - (b1.0.15-3.1)
COCTaBJISIONINE, _
PACCMATPUBAET H yYMEHUs OOyyaromuiicst TOMKEH YMETh: - BBICTATH Oa30BbIC
npeJaraer COCTABJISIONINE 3a/1a4H, pacCMaTpUBaTh U npevzmaran,
BO3MOYKHBIE BAPHAHTHI BO3MOJKHBIE€ BApPUAHThI PELICHUS TOCTaBICHHOM 3a/1auu,
petmeHus OIICHUBATh UX JIOCTOMHCTBA U HEJOCTATKH
IMOCTaBJICHHOM - (51.0.15-V.1)
3aJla4d, OLICHUBAs X
TIOCTOMHCTBA U HaBBIKH OOyyaromuiics JOMKEH BIAAETh: - HABBIKAMH PEIICHHS
HEIOCTaTKU MOCTABJICHHOM 3aJ1auM, OLICHUBAHHUSA HX JTOCTOMHCTBA U
HEIOCTaTKU
- (b1.0.15-H.1)
VK-1.2. 3HAHUS OOyyJaromuiicst TOMKEH 3HaTh:— KaK OMpPeAeseTCs U
Omnpenenser, pamxupyercsa nHpopmanus, Tpedyemas Ui pelieHus
UHTEPIPETUPYET U MOCTaBJIEHHOM 3a7]a4uM, KaK OCYIIECTBISAETCS MOUCK
paHXUpPyeT WH(pOpMAIUK TT0 Pa3IMYHBIM THIIAM 3alPOCOB
UH(OpPMAIIHIO, (b1.0.15-3.2)




Kox 1 sHanmenoBanue
WHIUKAaTOpa

®opmupyemsie 3YH
JOCTHKEHUS
KOMIIETEHIINH
Tpedyemyro s yYMEHUS OOyuarouuiicss JOJDKEH YMETh: - HHTEPIPETUPOBATH U
peleHus pamxupoBath UH(pOpMalHIo, TpeOyeMyIo ISl pEIICHUS
NIOCTaBJICHHON MOCTABJIICHHOMW 3aJ]auy; OCYIIECTBIIATH MOUCK HH(POPMALIUU TIO
3a/1a4u; Pa3IMYHBIM THUIIaM 3aIIPOCOB
OCYIIECTBIISET MOUCK (51.0.15-Y.2)
uH(pOpMaLIUU 1O HaBBIKH OOyuaromuiics JOKEeH BIAAETh: - HAaBbIKaMH ITOMCKA
Pa3TUYHBIM THITAM MH(OPMAIIUY TIO Pa3IMYHBIM THUIIAM 3alPOCOB
3arpocoB (b1.0.15-H.2)
YK-1.3. sHaHus | OOywaromuiics MTO0JDKEH 3HaTh:— Kak 00paboTke nHdopmau
[Tpu oGpaboTke OTIMYaTh (PAKTHI OT MHEHH, HHTEPIPETALUH, OIICHOK, KaK
uH(popMaIuu (dhopMupoBaTh COOCTBEHHbBIE MHEHUS U CYKICHHUSI,
oTIr4aeT (haKkThl OT apryMEHTHPOBATh CBOW BBIBOJIBI M TOUKY 3PCHHUS
MHCHHIA, (51.0.15-3.3)
UHTEpIIpeTalNi, ymenusi | OOy4aromuics TOJKEH yMETh: - OTINYaTh (PaKThl OT MHEHUH,
OLIEHOK, (hOopMHUPYET WHTEPIpETAIHA, OLIEHOK, KaK (OPMUPOBATH COOCTBEHHbBIE
COOCTBEHHBIC MHEHUS MHEHUS U CYKJICHUS, apTyMEHTHPOBATh CBOU BBIBOJIBI U TOUKY
U CYXICHHUS, 3peHus
apryMEHTHPYET CBOU (51.0.15-V.3)
BbIBOJbI U TOUKY HaBBIKH O6yqa}01u1/1171051 JIOJIKEH BIIAJIETh: - HABBIKAMHU UHTEPIPETAIUN,

3peHHS

OIICHOK, ()OPMHUPOBAHUS COOCTBEHHBIX MHCHHU U CYXICHHUI
(b1.0.15-H.3)

2. Mecto aucunmimnsl B ctpykrype OINOII

Huctunnuna «®Pu3nka» OTHOCHTCS K 0053aTeTbHON 4YacTH OCHOBHOW MpodeccHOHaIbHOM
o0pa3oBaTenpHON MporpaMMbl OakanaBpuaTta.

3. O0bém AuCHMILVINHBI U BUJbI Y4eOHOH padoThl

O0beM muctuIUIMHBI coctaBisieT / 3adeTHbIx enuuul (3ET), 252 akamemudeckux wyaca.

Z[I/ICI_[I/IHJII/IHa H3y4aeTCs.

- ouyHas (popma oOyuenus B 1, 2 cemectpax;
- 3a04Has ¢popma oOyuenus Ha 1, 2 kypce.

3.1. Pacnpenesnienne o0beMa JMCUMILIMHBI IO BUAAM Y4eOHOI padoThI

KomnunuectBo yacoB

Bun yuebHoit paboTbl
Ounas popma 3aounas popma
o0y4yeHHs o0y4yeHus
KonrakTHasi pa6ora (Bcero) 144 34

B ToM umncie:




Jlexrum (JI) 48 10
[Tpaxtrueckue 3ausatus (I113) 32 12
Jlaboparopusie 3ausatus (JI3) 64 12
CamocrosiTesibHas padora ooyuyawmuxcsi (CP) 54 200
KonTpob 54 18
Hroro 252 252
3.2. Pacnipenesienne y4eOHOro BpeMeHH 10 pa3jieiaM u TeMaM
Ounas ¢opma o0yueHus
B TOM YHCJIC
KOHTaKTHas paboTa
No Bcero g
TeMBI HaumenoBanue pasaciia U TEMbI — &
JI JI3 113 CP z
i
1 2 3 4 5 6 7 8
Pa3nen 1. Mexanuka
1.1. | Beegenue B pu3uKy 2 2 - - - X
1.2. | KunemaTtuka 12 2 4 2 4 X
1.3. | lunamuka 14 4 4 2 4 X
1.4. | 3akoHBI COXpaHEHUS 18 4 8 2 4 X
15 Mexanuueckue KoneGaHus u 29 4 12 5 4 <
BOJIHBI
Paznen 2. DnekTpuyecTBO U MarHeTU3M
2.1. | DnexTpocraThka 20 4 8 4 4 X
IlocTosTHHEBIN TOK,
2.2. | NMEKTPUYECKHE IS U 20 4 8 4 4 X
MaTepuabl
2.3. | IlocTosITHHOE MarHUTHOE TT0JIC 20 4 8 4 4 X
o4 DneKTpOMarHuTHbHIE 14 4 5 4 4 X
KOJIeOaHUsI U BOJTHBI
Pa3nen 3. OnTuka u atomHast pusuka
31 I'eomeTpuueckas U BOTHOBAs 16 2 5 9 4 <
OIITHKA
3.2. | KBaHnrtoBas ontuka 12 4 2 2 4 X
DNeMEeHThI KBaHTOBOMU
3.3. | MEXaHUKH U aTOMHOUN 10 4 - 2 4 X
(bu3uKN
34. ATOMHOE Sp0 U 10 4 ) 5 4 X
JJICMEHTAPHBIC YaCTHUIIBI
35. CoBpemenHas puzndeckas 8 2 ) ) 6 «
KapTHHA MHpa
KonTtpouns o4 X X X X 54
Htoro 252 48 64 32 | 54 54




3aounas popma o0OyueHust

B TOM YHCJIC
KOHTaKTHas paboTa

wa
=
Tg\ﬁm HaumeHoBaHue pasiena u TeMbI Bcero CP g
JacoB JI JI3 I13 %
=~
1 2 3 4 5 6 7 8

MexaHuka, MOJIEKyIJIsIpHAs
1. ¢du3uKa 1 F7I€eMEHTHI 92 4 4 4 80 X
CTaTHUCTUYECKON (PU3UKH

DJIEKTPUYECTBO U
2. Maraetu3M. Konebanus n 72 4 4 4 60 X
BOJIHBI

Ontuka. KBanToBas ¢usuka.
®duszuka aToma. DIEMEHTHI
(bu3MKK TBEpAOTO TETA.

3. 70 2 4 4 60 X
SAnepnas pusuka.
dusnueckas KapTuHa MUPA.
KoHTposb 18 18
Hroro 252 10 12 12 200 18

4. CprRTypa H CoAEpPKaHuE TUCHUIIJIHHBI, BKIIIOYAIIIEE MPAKTUYICCKYIO TOATOTOBKY

[IpakTHyeckass MOATOTOBKAa NpU pealn3allud y4eOHBIX IPEIMETOB, KYpCOB, IHUCLUIUIMH
(Momyrneit) opraHu3yercsi IyTeM MPOBEAEHUsS MPAKTUYECKUX 3aHATUH, MPaKTUKYMOB, JJAOOPATOPHBIX
paboOT M MHBIX aHAJIOTMYHBIX BHUJOB Y4YeOHON [€ATeNbHOCTH, MNPEeAyCMATPUBAIOIINX YydacTHe
oOyJaroImuxcss B  BBIMOJHEHUH OTAEIbHBIX JJIEMEHTOB paboOT, CBA3aHHBIX ¢  Oyayei
PO ECCHOHATIBHOM 1EATENbHOCTBIO.

[TpakTryeckas MOJArOTOBKa MOXKET BKJIIOUATh B ce€0sl OT/AEIbHbBIE 3aHATHUS JIEKLIMOHHOTO THUIIA,
KOTOpbIE MpEeayCMaTpHUBAIOT Iepenady yueOHoM uHpopManuu o0ydaroluMcs, HeoOXOoIWMOM ams
MOCTIEeTYIOIIET0 BBIIIOIHEHUS pabOT, CBA3aHHBIX ¢ Oyaylield npodeccnOHaIbHON AeATeIbHOCTHIO.

4.1 Conepxxanue Q¥ CUUILTHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pU3MKA M TEPMOAUHAMHUKA

BBenenue

[Ipenmer ¢u3uku. Bkinax poccHiCKUX yueHBIX B pa3BUTHE (GU3MKU. MeTos MO3HaHUS B (pU3HKe.
OkcniepuMeHTHI U Teopun. Posib mareMatuku. ®usnueckue 3akoHbl. [lonstue paxra B pusuke. Moaenu.
[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 OTcUeTa U KoopAuHAaT. Poiib M MpUHIUIIBI BEIOOpa
cucreM koopauHar. CremeHu cBOOO/bI, WHBAPHUAHTHBIE CBOWCTBA 4YHCIA CTEMEHEH CBOOOJIBI.
TpexmepHOE 1 MHOIOMEPHOE MPOCTPAHCTBA. MarepranpHas TOUYKa M pacCpOCTpaHEHUE 3TOM MOJEIU



Ha MHOTOMEpHBIN ciydail. TpaekTopus U MupoBas JIMHUS, UX CBOWCTBA. CKOPOCTh U YCKOPEHUE KaK
npousBoaHble. [locTynarensHoe U BpalaTebHOE ABUKCHHUSA KAK OCHOBHBIEC BUJIbI IBUKEHUN. Y TIIOBBIE
CKOPOCTb M YCKOpPEHHE, HOPMaJbHOE M TAHICHIMAIBbHOEC YyCKOpeHus. CKOpPOCTb M YCKOpEHHE B
MHOTI'OMEpPHOM IIPOCTpaHCTBE. MHepuuaibHble CUCTEMBl U PABHOIIPABHOCTH IIOKOSI U PAaBHOMEPHOT'O
npsiMosinHeiiHoro aBmxeHus. Iloctynar o mocTosHCTBE CKOpocTH cBeTa B BakyyMme. IIpeoOpasoBanue
MHTEPBAJIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCHUTEIBHBIX JABMKEHUIH MHEPLUAIBHBIX
cucreM. [IpeoOpazoBanus JlopeHna M pPEIATHUBUCTCKOE CIIOXKEHUE CKOpocTed. VHTepBanm mexay
COOBITHSIMH U €70 HHBAPUAHTHOCTb.

JAunamuka

Cuia u macca, cynepno3uuus cui. [lepBbiii u Bropoit 3akonbl HploTOHA. YpaBHEHUS JBUKEHUS,
pOJIb HAaYalIbHBIX YCJIOBUM, IPUHLHUI JeTepMHUHU3MA. [IpuMmepbl pemeHus ypaBHEHUN JBUKCHHS.
JIBrKeHHE Tel B IIOJIE CHJI TATOTCHMS, SIBJICHUE HEBECOMOCTH B CIIyTHUKAX. /luHaMuKa Cleqsamux
cucteM. MMmynbC, 3aKOH COXpaHEHUs UMITYJIbCA JIJIs1 MEXaHUYECKOM CUCTEMBI, TPETHU 3aK0OH HproTOHA.
B3aumoneiicteue Ten wuyepe3 mone. OOmas (GopMynuMpoBKa 3aKOHAa COXpPAHEHUS HMITYJIbCA.
Kunernueckas sHeprusi MaTepualbHONW TOUYKH, CBSA3b €€ ¢ KOMIIOHEHTaMH BEKTopa UMIyibca. PaboTa u
NOTeHIMaIbHas >Heprusi. PaboTa mepeMenieHns MaTepUaNbHON TOYKH MO KPUBOJIMHEHHOMY ITyTH.
[loTeHuManpHble CWJIBI, BBEIEHUE IOHATUSA IMOTEHUUaJa i  B3aUMOACUCTBYIOHNIMX  TEIl
[TorennmaneHast GyHKIHS, TOTEHIMAIbHAS TTOBEPXHOCTh. CBSI3b KOMIIOHEHT CHJIBI M MTOTEHIIHAIHLHON
¢ynkuuu. [loTeHuumanpHas sMa M yciaoBHE YCTOWYMBOIrO paBHOBecus. HeBO3MOXHOCTb paBHOBECHS
CUCTEMBI B3aMMOJICHCTBYIOIIMX CTAaTHYECKUX TOYEYHBIX JJIEKTPUYECKUX 3apsaoB. [IpuHnmn
IUIOTHEHIIeH YNaKOBKU U OOBSICHEHUE MPOCTPAHCTBEHHBIX (opM KpuctauioB. KoHdopmanmoHHbIi
aHanu3 MoJIeKysl. MoMeHT cuiibl. JluHaMuKa BpalieHUsl TOYKH U Tejla BOKPYT ITIOCTOSTHHOW OCH, IOHATHE
O MOMEHTE MHEpPLUU MATEpUAIbHONW TOUKHM M Tela. YPaBHEHHUE JBWKEHUS BPAILAIOLIErocs BOKPYT
HEINOJBMKHOM ocH Tena. MOMEHT MMIIyJbCa, CBA3b €r0 KOMIIOHEHT C KHUHETHYECKOM 3HEpruei
BpalleHus. M3MeHeHne MOMEHTa MHEPLMU Tejla IPHU NEPEHOCe OCH BpalleHHs. ['JTaBHbIE MOMEHTBI
WHEPLMU U YyCTOMUMBOCTH BPALIECHUS T€Jl. 3aKOH COXPaHEHUSI MOMEHTAa UMIIyJIbca Tejla U CUCTEMBI Tel.
Oco6eHHOCTH KOHCTPYKILIUHU BepTONIEeTOB. ' MpocKomnbl U uX npuMeHeHue. LleHTp macc u ypaBHEeHHE ero
NBIKEHUs. Pa3nenieHne mocTynarenpHbIX M BpalllaTelbHBIX JBWKEHHUW TBephoro rtena. [lapa cui.
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. dynknus Jlarpanxka u ypaBHenus Jlarpawka. [IpyHInn HauMeHbIIEro 1eHCTBUS.

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 uyacteid. HeapautuBHocTh Macchl. [ledekT macchl u 3Hepretuka. Kunermueckas
SHEPIHUs B PEIATUBUCTCKOM MEXAaHUKE. Y PAaBHEHHE JBUKEHUS MAaTEPUAIbHON TOUYKHU B PEIIITUBUCTCKON
MexaHMKe. [[BikeHne MaTepruaibHOW TOYKU MOJ JIEHCTBUEM MOCTOSIHHOM cuiibl. CKOpPOCTh CBETAa Kak
npeaenabHasl CKOpoCTh. YacTHIbl C HYJIEBOW Maccod MOKos. [IpyHIMIT 3KBUBAJEHTHOCTH U TEOPHS
IIPOUCXOXKACHUS CUJI BCEMUPHOTO TATOTEHUS.

Koneb6anus n BoJIHBI

Konebanus kak yacTHBIM ciyyail JBMIKEHUs, YCJIOBUS TOSIBIEHUS KojeOaHWH. YpaBHEHUE
JBUKEHMSI IPYKUHHOTO MasiTHUKA U €ro petieHue. ['apmonnyeckoe koneOaHue v ero XapakTepUCTUKH.
VYpaBHeHHE JIBIKEHUS (PU3MUECKOr0 MasiTHUKA U €ro peleHne, MaTeMaTHYeCKUil MasTHUK. DHEprus
rapMOHMYECKUX KoseOaHui. BpIHyX/IeHHble KoyieOaHHs W SIBJIEHHE pe3oHaHca. Pe3oHaHC Kak
nposiBiienne  Oudypkanuu.  ABTokosieOaHus.  [Ipumepsl  TpOSIBIEHUS  PE30HAHCHBIX U
aBTOKOJIEOATEIbHBIX SIBJICHUN B )KMBBIX OpraHM3Max M TeXHHUKe. Pe3oHaHCHas mepepaya SHEpPTUu B
CHUCTEME OJJMHAKOBBIX CBSI3aHHBIX MasTHUKOB. BOJHBI B ynpyrux cpenax, JIMHENHHBIE, TOBEPXHOCTHbIE
1 00bEeMHBIE BOJHBI, TONEPEUHbIE U MPOJIOJIbHBIE BOJHBL, (DPOHT BOJHBI, IUIOCKHE U chepruecKue
BOJIHBL. AHaUTHYecKas 3amuch Oerymiel BoiHbl. BonHoBoe ypaBHeHnue. IlepeHoc sneprum Oeryiuei
BosiHOM. CroxeHue kojebaHuid u BosH. KorepeHTHble MCTOYHHMKHM BOJIH. VIHTepdepeHuus: BOIH OT
TOYEYHBIX KOTEPEHTHBIX MCTOUYHUKOB. YCJIOBHSI MOSBIEHUS MAKCUMYMOB M MUHUMYMOB. Cllo)keHHE
KpYyroBeIX M chepuueckux BosiH. [locTpoeHue (ppoHTa BONHBI 1O NMpUHIUMY |loiireHca, moBeAeHUE
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(¢bpoHTa BOJHBI B HEOAHOPOAHOU cpene. OTpakenune u npenomieHue BoiH. [Ipuanun depma. BeiBoa
3aKOHa IIPEJIOMIICHUS BOJIH Ha TPaHULIE IBYX cpel Ha ocHOBe npuHiuna @epma. [Ipuanun depma xak
YacTHBIN cilydail oOlLIero mpuHIMIa MUHUMakca. [losiBieHHe OTpa)KeHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CI0KEHHE BCTPEUHBIX BOJH M 00pa30BaHME CTOSYMX BOJH. IlepexomHoe cOCTOsHUE W BpeMs
penakcauuu. CBs3b IJIMH CTOSYMX BOJIH C pa3MepaMH Cpeibl, JUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBantoBanue. YnpaBieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

Pa3znes 2. JjieKTprU4eCcTBO M MArHETU3M

DJleKTpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsTne O mNOJAX, MOJNS CKAIAPHBIE W BEKTOpPHbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIPsSHKEHHOCTh, MOTOK, IUPKYJALMS, CUJIOBBIC JIMHUM BEKTOpHOro mnouist. Cyneprno3uiusi IMoJieH,
3aps/ibl, 3aKOH COXPAaHEHUs 3apsI/I0B.

B3anmoneicTBre HENMOABHKHBIX U IBUKYILIMXCS 3apsa0B, OU3NYECKUN CMBICT MATHUTHOTO ITOJIA.
[Tone Toueunoro 3apsina (3akon Kynona) u cucremsl 3apsiioB. [lone qunons. DnekTpocTaTHUecKoe moie
MOJICKYJIbl M XUMHU4YecKue peakiuu. VaTerpansHas ¢popma 3akona Kynona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBemna). BeiBox Qopmyn s HampsDKEHHOCTH — DJIEKTPOCTATUUECKHX — MOJIei
3apsOKEHHOIO NPSIMOIO MPOBOJA, IUIOCKOCTH, KOHJeHcaropa. Pabora mnepemelmieHus 3apsjaa B
3JIEKTPOCTATUUECKOM I10JIe, IOHATHE NoTeHuana. Bropoe ypaBHenne MakcBesuia [uisl 371€KTPOCTATUKU
B HMHTETrpasbHOU (opme. DIeKTpudeckas €MKOCTh OJHOTO TPOBOIAHHWKA H JIBYX IPOBOJHHKOB,
KOHJICHCATOPbI, paboTa Mo 3apsaKe KOHACHCATOPOB. DHEPTHUsl NIEKTPOCTaTUIECKOro noss. Vi3menenue
HaAIPSHDKEHHOCTH 3JIEKTPUUYECKOTO IMOJIS MPU BBEACHUM JMAJIEKTPUKA, MOJISIPU3YEMOCTh IHUAJIEKTPUKA,
JTUAJIEKTPUYECKas: MPOHUIAEMOCTb. M3MeHeHne AUAIEKTPUUECKOW MPOHUIAEMOCTH ITPU XUMHUYECKUX
peakusaX M UCIoJib30BaHUE ATOro 3¢ dexra. IIEKTPUIECKOE ToJie B MpoBOoAHUKAX. [loHsTHE O TOKE
MIPOBOAMMOCTH, BEKTOP TOKa U cuiia Toka, nuddepennuansuas ¢popma 3akona Oma. [lepBoe nmpaBuio
Kupxroda. [IpuunHa mosBIeHUS 3JIEKTPUISCKOTO TOKA B MPOBOJIHUKE, PU3NUSCKUN CMBICIT TIOHSATHS
CTOPOHHHUX d3JIEKTpHUecKux cuil. BeiBon 3akona Oma ans Bcedt nenu. Bropoe mpasmiio Kupxroda.
MarautHoe 10Jie NPSMOr0 TOKA, OOBSICHEHHWE €ro IOSBIEHUS HAa OCHOBAaHUHU PEJSTHUBHUCTCKHUX
npeacrasieHuil. UuTerpanpHble ypaBHeHUs: MakcBesuia 11 IOCTOSTHHBIX MarHUTHBIX Tosiel. [Ipumepbt
BBIUMCJICHUSI  HaNpsOKEHHOCTEHM  MarHurocrarnyeckux mone. 3axkoH  buo-Casapa-Jlamnaca.
BiaumopeiictBue noneit u 3apsnoB (Tokos). @opmyna JlopeHa it CUITbI, TEHCTBYIOIIEH Ha 3apsif CO
CTOPOHBI 3JIEKTPUYECKOIO0 M MarHuTHoro mnoseu. [IpuHuun nelcTBus Macc-CHEKTPOMETPOB U MX
MPUMEHEHHUS] B XUMHUU. VIHIYKIIMOHHBIE SBIEHUS, TpaHCHOPMATOPhI, (UINYECKUE MPUHIUMBI HX
neiictBus. Okcrpartoku. I[lonmHas cuctema HMHTErpanbHBIX ypaBHeHUM MakcBemia. CMBICT 4JIEHOB
CUCTEMBbI ypaBHEHU MakcBellia, ONMCHIBAOIINX SIBJICHUS, CBI3aHHBIE C U3MEHEHUAMMU 3JIEKTPUUECKUX
Y MarHUTHBIX BEJTMYUH BO BPEMEHH. B3aMOCBSI3b AJEKTPUUECKUX U MAarHUTHBIX TIEPEMEHHBIX MOJIEH,
3JIEKTPOMArHUTHOE Moje U u3nydenue. [lons apuxymmxcs 3apanoB. M3iayueHne 3J1eKTpOMarHuTHOTO
T10JI1 HEPAaBHOMEPHO ABIKYIIUMcs 3apsaaoM. «Ilapagokcey» atoma.

Pazpnen 3. OnTuka u aroMmHas pusnka

JIEKTPOMATHUTHOE U3/ TyYeHHe H ONTHKA

CB00OIHOE PIIEKTPOMATHUTHOE TIOJIE U €0 CYIIECTBOBAHUE B BUJE DJCKTPOMATHUTHOW BOJHBI.
[TonepeyHOCTh AMEKTPOMAarHUTHBIX BOJH. CKOPOCTb PACIpPOCTPAHEHUS 3JIEKTPOMArHUTHBIX BOJH U
crioco6b! ee u3mepenus. [llkana snekTpoMarHUTHBIX BOJIH. CrIOCOOBI TeHEpaluu U UCIOIB30BaHUE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBneHusi, onuchiBaeMble BOJIHOBOUM Teopueil cBeTa. MIHTepdepeHins cBeTa, YCIOBUS MOSBICHUS
CTaTUYECKON HHTEp(EpEeHIIMOHHON KapTHHBI, MHTepdepeHIus Mpu pas3aeiaeHuu (POHTA BOJHBI,
MIPOCBETJIICHHE ONTHKHU, UHTEPPEPOMETPHI M UX HCMOIb30BaHue. Dypre-crnekrpoMeTpsl. [loHsaTHEe 0
rojorpadpun. Judpakuusa, nudpakuus Ha menu. DokycHpoBKa 3JIEKTPOMATHUTHBIX BOJH U CBSI3b
pasmepa JIUGPAKIMOHHOTO TsATHA C pa3Mepamu peduiekTopoB. OCOOEHHOCTH —OpraHU3aluu
PaINOIOKAIIMOHHON CITY>KOBI. YCITOBUS TIepexoja OT BOJHOBOM OINTHUKH K TeOMETPHYECKOW. 30HBI
Openenst, 30HHas muacTuHka OpeHens kak Qokycupyrommii aneMeHT. udpakinonHas peneTka Kak
JUCTeprupyomas cucremMa. AHajau3 cocTaBa CBeTa IO JUIMHAM BOJH. PeHTreHoBckas audpakuus,
noHsATHE 00 OOpaTHBIX AU(PPAKIMOHHBIX 33/1a4aX, PEHTTCHOCTPYKTYPHBIM aHAINU3 U €r0 0COOEHHOCTH



MPUMEHUTETIFHO K OuojornueckuMm oObekTam. IIpoctpancrBennas crpykrtypa JIHK u PHK.
JudpakiimoHHBIN Tpeaen pa3peamnei cnocoOHOCTH ONTHYECKUX MTPUOOPOB.

CBer U BelIecTBO, MOHIATHE O BTOPUYHBIX BOJHAX, pa3zelieHue SHEpruu Ha rpaHulle paszgena das,
PE30HAHCHBIN XapaKTep B3aMMOJACUCTBHS CBETa M BemlecTBa. Jlucnepcusi, Kiaccuueckoe 00bsICHEHNE
3aBUCHUMOCTH KO3(QHIMEHTa MPEeTOMIICHUSI CBETa OT JJIMHBI BOJIHBI MAJaloUIero cBera. SIBiieHHe
JBOMHOTIO JIy4yenpesoMJIEHus, MoJIIpu3anus cBeTa KpuctauiaMy. [1onsipu30BaHHbIi CBET, ONTHYECKas
AKTUBHOCTb, CaxapOMETpHs, HCIIOIb30BAHUE SIBJICHUS BpAILEHUS IUJIOCKOCTH MOJSPU3ALHAHU B
MoJieKysipHO# Ononorun. @orodadpdexr u kBaHToBast mpupoaa cera. Kpyr siBneHuid, 00bICHUMBIX C
KBAaHTOBOM TOYKHM 3pPEHHS, MUKPOCKONUYECKOE M MAKPOCKOIIMYECKOE B ONTHKE. J[BOWCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI MOTJIOIIECHUS CBETA, TOHATHE O HEIMHEHHBIX Y pexTax. OCHOBHBIE FTIEMEHTHI
KOHCTPYKLUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBELIEHHOCTH, 3aBUCUMOCTH OCBEUICHHOCTH OT BUAA
OCBETHUTEIIEH.

KBanToBas puzuka. ®usuka aromMa u 3jieMeHThbl (U3MKH TBEPIOro Tejaa

OcobeHHOCTH TIOBEACHHS MHUKpoyacTUl. IIpMHIMIBI ONMCAaHWS TOBEACHHS MHUKPOYACTHII,
BOJTHOBas (DYHKIIMS, COOTHOIICHHE HeompeaeieHHocTe, BoiaHa e bpoita. Ilocrymarer Bopa.
VYpasuenue llpeaunrepa (BpeMeHHOE U CTAIMOHAPHOE), (PU3HUUECKUIT CMBICI BXOJISIINX B HETO YWICHOB.
Pewenne craumonapHoro ypaBHeHus lllpenuHrepa nias yacTHIbl B OJHOMEPHOM IOTEHUUAIBHOM
AIIUKE U YaCTHUIIbl HA OKPYKHOCTH. YCIIOBHUS IOSIBICHHS KBAaHTOBBIX SIBJICHUH. BiusHue maccel u
o0yacTy TOKaIu3aluy YacTull. J[BymepHas MoTeHIMallbHAs sIMa, BBIPOXKICHHE KBAHTOBBIX COCTOSIHUN
U CHATHE BBIpOKAeHUs. [loTeHnanpHast sMa KOHEUHOW TIIyOMHBI U BIIMSTHUE €€ TITyOHHBI U IMPUHBI Ha
YPOBHHU SHEPrUM 4YacTHUIbl. BO3MOXKHOCThH JIOKaIU3alMK YacTULbl B NPOCTpaHCTBE. TyHHEIbHBIN
s¢dexT. 3amomHeHne ypoBHeW W npuHIun llaynu, moiHas HEPTUsi COBOKYHMHOCTH JJIEKTPOHOB B
KBAaHTOBOM cucTeMe. YPOBHM »HHEPrUd B AaTOME BOJOPOJA, IEPEXOAbl MEXKIYy YPOBHIMHU.
NHanBuAyanbHOCTh CHEKTPOB aTOMOB M 3MHMCCHOHHBIM CIEKTPaJIbHBIM aHaIW3. Merammueckas
MOJIeTIb MOJIEKYJbl U OOBSICHEHHE KOPpENSIMM LBETHOCTU BemlecTBa W d(PQeKxTa compspKeHus
XUMHUYECKUX CBA3€H B Mosiekynax. HopmanbHas M MHBEpCHasl 3aCElIEHHOCTh KBAHTOBBIX COCTOSIHUU.
[Tornomienne, CHOHTaHHOE W BBIHYXJEHHOe u3nyudeHus. Kosdduumentsr DitnmreitnHa. Popmyna
[Inanka. Ycunenue cBera npu MpOXOoKICHUM Yepe3 HHBEPCHO 3aceleHHyto cpeny. [lonsTue o nasepax.

duznueckas Npupoja XMMUUYECKON CBSI3U. DJIEKTPOHHOE CTPOEHHUE MHOTO3JIEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TIOSBICHUS MPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHnmmn
MaKCHUMaJIbHOTO TNepeKpbIBaHMsl. BHyTpeHHee BpallleHne B MOJIEKYJIaX U €ro pojb B OMOXMMHUYECKHX
peakuusx. J[BukeHue 4acTUI] B MHOTOATOMHBIX MOJIEKYJIaX M BUJbl MOJIEKYJISIPHON CHEKTPOCKOIHUH.
CummeTpHst MOJIEKYIT M TTOSIBJIEHUE TTPaBHI 0TOOPA.

@DOTOXMMHUYECKUE PEAKIIMM M OCOOEHHOCTH MOTEHIUAIbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30Y)KJIEHHBIX JIEKTPOHHBIX COCTOSIHUH B MoJsiekynax. Pacman monekyin npu (poToBO30YXICHHSX.
®dusznyeckas npupoja ¢orocuHTe3a. TpaHcHopT sHepruum npu (orocuHTeze. 30HHAS CTPYKTypa
AJIEKTPOHHBIX COCTOSIHUM KPUCTAJIJIOB. 3aIllOJIHEHHBIE M HE3AIIOJHEHHBIE 30HBI. YpoBeHb dDepmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U JUIIEKTPUKUA. OCOOEHHOCTh MPOBOAMMOCTH B MOJTYIPOBOAHHUKAX.

Anepuas puszuka

CucremaTHKa 3JIEMEHTapHBIX YacTUL. 3aKOHbBI B3aMMOIPEBPAILEHUN YacTHL], SAEpHBIE peaKiuy,
nedext maccel. CTpoeHue g1ep, epHble CUIIbl, YCTOHUMBBIE M HEYCTOMYMBBIE S]Ipa, €CTECTBEHHAs U
HCKYCCTBEHHAst pPaZiO0aKTUBHOCT. 3aKOHbI PaaMoaKTUBHOTO pacnana. [puHumns!
palMOaKTUBALMOHHOIO aHanu3a. «MedeHble» aToMmbl B Ouosioruu. IlyTu ucnonp3oBaHMs sSAEpHOM
SHEPTHUH.

Pu3znyeckas KApTUHA MHPaA

[Tonstue o0 »BomonM B (U3MKe, OMOJOTMHM W JPYrux Haykax. [IpOTHBOMOJIOKHOCTH
HaIPaBJIEHHOCTEN ATHX ABOJIIOLMOHHBIX MpoleccoB. [IyTu npeoionenns mpoTuBOpeyus.

Bpewms B knaccuueckom Mupe. Poib nepuoanueckux U HEMepHuOANYEeCKUX MPUPOJHBIX MPOLIECCOB
B (OpPMHMpPOBAHMUU TMOHATUS BpEeMEHU. VIHBAPUAHTHOCTH MNPOCTEHUIIMX (PU3MUYECKUX 3aKOHOB
OTHOCHUTEJIbHO CMEHBI 3HaKa BpeMeHU. HepaBHOBECHbIE IPOIECCHI B CIOKHBIX CUCTEMaX U MOSBICHUE
cTpesibl BpeMeHU. Poib ciaydallHbIX (GakTopoB B (OPMHPOBAHUHU CTpenbl BpeMeHH. DiykTyaruw,
MOSIBJICHHE CaMOOpPraHU3allMd B  OTKPBITHIX CHUCTEMax M IepepacTaHue (QIyKTyaluu B
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Makpockormueckuii dddext. Ponp Oudypkamnuit. [loBeneHue HSHTpONMMH B OTKPBHITHIX CHUCTEMax.
[TpuHIMI TOMOTHUTETHFHOCTH U €r0 BCEOOIIHOCTh. Vcmonp3oBaHue Mojelnell SBiIeHU U 00BEKTOB B
mpolecce MO3HaHMs KaK CJe/ICTBUE MPUHIIUIA TOMOIHUTENbHOCTU. OOpaTHbIE 3a/1a4l, CYObEKTHUBHBIH
¢dakTop mpu ux pemeHud. OrpaHHUEHHOCTh MPHHLMIA JIOKA3aTeIbHOCTH B Hayke. llpuHiun
COOTBETCTBHUS, HAOIIOJaeMbIe U HeHA0II01aeMble BETUYMHBI B pu3nke. TpeboBanus k GopMUPOBAHUIO
¢usnueckux Teopuil. PacmmpeHHoe TOHMMaHME TpUHIMNA JeTepMuHHM3Ma. CriydaiiHoe H
3aKOHOMEPHOE B IIPUPOJIE U MPEAEIIBI TPUMEHUMOCTH HAyYHOTO TPOrHo3a. HayuHslil MPOrHO3 B HAyKe
00 obmectBe. Pusnka u kubepHeTrka. Cieasiue CUCTEMBI U yIIpaBJICHHUE.

4.2. Conepxanue JeKiuii

Ounas gopma o0yueHus

n/o

Kpatkoe conepxanue neKuuii

KonunuectBo

qacoB

[IpakTuueckas

IIOAr0OTOBKa

OBOJIIOLMUS U COBPEMEHHBIE MOJIENH (pu3nueckoil KapTuHbI Mupa. CoBpeMeHHas
¢u3uKa Kak KyJbTypa HaOJIIOJICHHH, MOJETUPOBAHMS, HKCIEPUMEHTAIBHOTO
WCCJIE0BAHNS U KOJUYECTBEHHOTO IIPOTHO3UPOBAHUS SIBICHUN IpUposl. Poib
¢u3uKn B Pa3BUTUM TEXHUKM M arpolpOMBIIUIEHHOIO IPOU3BOACTBA.
Kunematnka MarepuasibHOM TOYKH. KoOOpAMHATHBIA METOA  ONUCAHUS
JIBUKEeHUN. KnHemaTnueckoe ypaBHEHHE IBUKEHUS U ONPEACIIiEMBbIE TI0 HEMY
KMHEMATUYECKHE XapaKTePUCTUKU. BEKTOPHBINA CrIOCOO ONMMCaHMS JBHKCHHM.
BekTopbl mepemMenieHus, CKOPOCTH, YCKOPEHHs. YTJIOBBIE XapaKTEPUCTUKU
JIBUKEHUS 110 OKPY>KHOCTH. DJIEMEHTHI PEISITUBUCTCKON MexaHuKH. [TocTynaTel
crienManbHOM Teopun oTHOCUTENbHOCTHU. [IpeoOpasoBanus Jlopenua. Cioxenue
ckopocTeil. OTHOCUTENBHOCTh UIMHBI OTPE3KOB U JUIMTEIbHOCTU BPEMEHHBIX
UHTEPBAJIOB

N

+

JlnHaMuKa MaTepHaIbHON TOYKH U IOCTYNATEIBHOTO IBM>KEHUS TBEPIOTO TEINA.
[Tpunumn otHOcUTENbHOCTH. 3akoHbl HproToHA. Buasl cun. MHepuuaneHele n
HEUHepLUaibHble cUCTeMbl OTcuéra. CHUibl MHEPLUUHU MPH PA3JIMYHBIX BUAAX
IBWKEHU [luHaMMKa BpalaTenbHOroO IBHKEHHS. MOMEHT cuiibl. MOMEHT
MHEpUHH. 3aKOHBI COXPAaHEHUS] UMITYJIbCAa U MOMEHTA UMITYJIbCA.

Pabora, MomHoCTh M »Heprus. Mexanudeckas paboTa M MOIIHOCTH TMpHU
MOCTYNATEeIbHOM W BpAallaTeJIbHOM JBHKEHUSIX. KHHeTHyeckas sSHeprus u
TeopeMa O KMHETUYeCKOW sHepruu. KoHcepBaTUBHbBIE CUIIbI U MOTEHIIMAJIbHAS
sHeprus. [Ipumepsl MOTEHIMATBHBIX TOJieH. 3aKOH COXPAaHEHHS SHEPTUU B
MEXaHHKE.

JIBukeHue Ten B rpaBUTallMOHHOM mojie. 3akoHbl Kemnepa. OcHOBBI Teopuun
ynpyrocti. Bugst nedpopmarun. Moayns FOnra. Koadduuuent [lyaccona.

Mexannueckue koneOaHusi. KuHemaTnka TapMOHUYECKHUX  KOJIEOaHUIA.
Crnoxenue xonebanuil. AKyCTUYECKHE PE30HATOPBI.

JunamMuka rapMOHWYEeCKHWX KosieOanuid. JluddepeHnuansHoe ypaBHEHHE
KosebaHnid. MasTHUKM. 3aTyxalolmue U BBIHY)KICHHBIE  KOJIeOaHUs.
Mexanndecknii pe3oHaHC. MexaHndeckue BoJHbl. BoHOBoE ypaBHeHHE. Buibl
BoJIH. HTepdhepenus, mudpakuus 1 qucrnepcus BoJiH. BoiHbl 1 nHGOpManus.

11




/o

Kpatkoe conepxanue nekuui

KonnuectBo

JacoB

IIpakTuueckas

IIOATrOTOBKa

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. MaeanbHslil ras.
OcHoBHoe ypaBHeHue MKT u ypaBHeHUEe COCTOSIHUS MI€aIbHOIO rasa.
ArperatHble cocTOsiHMSL U (ha3oBble mepexonbl. PeanbHble rassl. CxxuxeHue
ra3oB. OcoOEHHOCTH >XUAKOTO cocTosiHUs. CTpoeHue KpUcTamwioB. JledexTs
KPUCTANINYECKOr0 cTpoeHUs. [IpouHOCTh M MIIaCTUYHOCTb.

N

+

DnekTpuueckuil 3apsia. BzaumonaeictBue 3apsagoB. DIEKTPOCTATUUECKOE TOJIE.
Bekrop Hanpsok€éHHOcTH. Pacuér smekTpoctatmueckux mnosiei. [lorennuman
AIIEKTPOCTaTHYECKOro mojs. Pabora mo mepemMemeHuio  3apsjaoB B
JNeKTpocTaTuyeckoM  mone. [loTeHuman u  TrpagueHT  [OTEeHLHaja.
DKBUIOTEHIUAILHBIE TOBEPXHOCTH.

BemectBo B snexkrtpuueckoM 1mosie. IlonsipHble M HEMOJSPHBIE MOJIEKYJIBI.
[Honspuzanus qu3seKTpukoB. BekTop cMelienus. Y cnoBusi Ha rpaHuLE pa3zelia
JBYX AUAIEKTPUKOB. CErHETOIIEKTPUKHI

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IOJE. DIEKTPOEMKOCTH IPOBOJHUKOB.
Konpencaropsl.

10.

[locTostHHBIM 3neKTpuYeCKUd TOK. 3akoH OMa. DJIeKTpOoABMXKYILas CHIIA.
[TpaBmia Kupxroda u pacu€rsl snekTpuueckux neneil. Kimaccnyeckas teopus
31eKTponpoBogHOCTH. BbiBoJ 3akoHa Oma. [Ipupona cBepXnpoBOIUMOCTH.

11.

Hocurenu TOka B pasinMuYHBIX IPOBOJHMKAX. OJJEMEHTBl  TEOPHH
anektponpoBoaHocT. lomynpoBognuku. IlomynpoBogHUKOBBIE TPUOOPHI.
OneMeHThl (U3N4ecKoil 3eKTpoHuKU. KoHTakTHbIE sBICHMS B MeTalaXx M
[IOIYIIPOBOIHUKAX. Ycenexu COBPEMEHHOU IIOJIYIIPOBOJJHUKOBOM
KOMITbIOTEPHOM TeXHUKH. BUOTOKM 1 GMOMHpOpMaTHKa.

12.

MaruutHoe 1none. B3auMoIeWCTBHE  DIIEKTPUYECKUX TOKOB. Pacyérel
MarHuTHbIX noneu. 3akoH buo-Casapa-Jlamnaca. JlelicTBue MarHUTHOTO MMOJIS
Ha 3JIEKTPUUYECKUM TOK U JIBHXKYIIMECS 3apsbKeHHbIe yacTulbl. Cuita Amnepa u
cuna Jlopenma. Dddexkr Xommra. DAEKTpoABUTATENU. IJIEKTPOMArHUTHHIC
cenapaTopsl B arpOMHXEHEPUH.

13.

MaruuTHoe 1noJie B BeecTse. BEKTOp HAMarHWYEHHOCTH. Y CIIOBUS Ha TPaHULIE
pas3zena IByX MarHeTMKoB. MarHuTHble CBOMCTBa BeunlectBa. [[ua-, mapa- u
dbeppomarneTuku. JlomeHbl. GeppuTHI.

14.

DneKTpoMarHuTHas MHAyKuus. 3akoH Papaned u npaswio Jlenna. Mexanusm
Bo3HUKHOBeHUst DJIC wunayknuu. [enepatopel rapmonmueckoir JJIC u
TparcGopmaTtopsl. THIYKTUBHOCTH MPOBOJTHUKOB. DHEPTUSI MATHUTHOTO TIOJISL.

15.

IlepemenHsbIil anextpudyecknid Tok. Llenn nepemenHoro toka. 3akoH Oma s
neneil nepeMeHHoro Toka. [lonHoe compoTHBIIEHHME IEPEMEHHOMY TOKY.
BekTopHas nuarpamma. Pe3oHaHC B HENsIX MEPEMEHHOT0 TOKA.
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Kpatkoe conepxanue nekuui

KonnuectBo

JacoB

IIpakTuueckas

IIOATrOTOBKa

16.

DnektpomarautHoe mone. O6o0meHne 3akona @apajnes. 3aK0H MOJTHOTO TOKA.
Tok cmemieHus. DJIeKTpOMarHuTHbIE BOJIHBL. Y paBHeHUsI MakcBema. Cucrema
ypaBHeHUH MakcBemia B auddepeHInanbHO W MHTErpadbHON  (opmax.
Bektop Ywmosa-lIlolintunra. JlaBineHue cBera. ['apMOHMYECKHI OCLUIUISTOP.
CBoOOIHBIE SJIEKTPOMArHUTHBIE KojeOaHus. 3aTyXawllue U BBIHYKICHHBIC
koneOanus. PezoHanc.

N

+

17.

I'enepauus, nepegaya W TOpUEM  BJIEKTPOMArHUTHBIX BOJIH. OTKpPBITHIN
KosebarenbHblii  KOHTYyp.  IIpuHmmMm  paboTel  paguonepeiaTdyvka U
paauonpuéMHuKa. Moaynsiuus U JAETEKTUPOBAHUE AJIEKTPOMATHUTHBIX BOJIH.
Paguonokanus u tenesuaenue. lllkana 37eKTpOMarHUTHBIX BOJH. Pa3nuuHble
JMana30Hbl YaCTOT 3JEKTPOMArHUTHBIX BOJIH, UX XapaKTepHbIe OCOOEHHOCTU U
TEXHUYECKHE CcpeAcTBa UX  nojaydeHus. lcnonb3oBaHHE — BUAMMBIX
yIbTpauONETOBBIX M JAPYTHX  M3JIYyYeHHH B  PAcTEHHMEBOJCTBE W
YKUBOTHOBOJICTBE.

18.

ONEMEHTBl TIeOMETPUYECKOH ONTUKUA. OCHOBBI T€OMETPUYECKOW OINTUKH.
®opmynsl Openenst. [lpunnun oOpaTuMocTH cBETOBBIX Jiyuell. [IpuGopsl
TF€OMETPUYECKON ONTUKH. PoTOMETpHSI.

19.

OnemeHTHl BONHOBOW onTkH. IlpuHrmmmn [roiirenca. Murepdepenuuns cpera.
KorepeHTHOCTh M ONTUYECKUI XOJ JIydeil. Y CIIOBUS MAKCUMYMa U MUHUMYMa.
Wutepdpepomerpel. Dnementsl ronorpaduu. Judpakuus ceera. [IpuHnmn
I'toiirenca-®penens. Qudpakuronnas pemérka. Crnekrporpadus. Judpaknus
PEHTIE€HOBCKHX JIy4eH.

20.

B3anmoperictBrue u3nydeHus ¢ BenecTBoM. [lomsipusanus cBeTa npu OTpaKEHUH
U npenoMieHud. J[BoliHoe stydenpenominenne. ONTUUECKH aKTUBHBIE BELIECTBA.
Caxapumetpsl. ckyccTBeHHas aHU30Tponus U e€ ucnoip3oBanue. HopmanbHas
Y aHOMaJIbHasi IUCIIEPCHSL.

21.

®oroaddext. BHemnnmii, BHyTpeHHUI 1 BEHTUIbHBIN (oTOAh(dEKT. YpaBHEHHE
OWHIITENHA. [Tpumenenne  (HoTORIEMEHTOB. O¢dpexr  Kommnrona.
JlromuHecienTHOE m3nMydeHue. buomomuHectenua. DotoOuonoruyeckue
nporeccel. @DortocuHTe3. TepMoaMHaMHMKa M MeXaHU3M  (PoToCHHTE3A.
buosHepreruka.

22.

ONEeMEHTBl KBAHTOBOM MeXaHUKU. KopIyCKyIspHO-BOJIHOBOM  yallu3M.
Hudpakmust smextpoHoB. COOTHOIICHUS] HEONPEACTIEHHOCTEH. Y paBHEHHUE
[penunrepa. ATom BomopoAa. DHEpreTudeckue ypoBHH aroma. lloreHnman
Bo30ykaeHust u uoHuzauuu. [loctymarel bopa. M3nydenue u moriouieHue
sHepruu. Bogopoaonoo0HbIe HOHBI.

23.

CTpyKTypa CIIOKHBIX aTOMOB. DHEPreTHYECKHE YPOBHH B CJIOXKHBIX aTOMaXx.
[Tpuauun Ilaynmu. OnTudeckue CHEKTPbl M CIEKTPbl  PEHTI€HOBCKOIO
n3nydenus. [leppoguueckas cucrema anemenTos JI.M1.MeHeneesa.
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24, | ®usuka  MoOJEeKyJd.  DHepreTudyeckue ypoBHH  MoJiekyln.  OOMmeHHoe 2 +
B3auMoJieiicTBre. MoOJeKynspHble CHeKTphbl. [IpuHIMI paboThHl KBAaHTOBBIX
reHepaToOpOB. DIEKTPOHHBIN MapaMarHUTHBINA pe3oHaHc. [lonmuMepsl u xKuIkue
Kpuctaiipl. OCHOBHBIE BHJBl  KOJUIGKTUBH3AaLMM  MOJEKYyJ. SIBlIeHue
paZMoaKTUBHOCTH. BuUIbl paguoakTHUBHOTO pacraja. 3akoH PaJIdOaKTUBHOTO
pacnaga. CrabwibHble W PaJAMOAKTHUBHBIE  HM30TONbL.  [IpUHIMIIBI
paZMoaKTUBALIMOHHOTO aHanu3a. SlaepHble peakiuu. MexaHu3M  sIepHBIX
peakuumii. LlenHast peakuus nenenus saep «MedeHnbie» aToMbl B Onosioruu. [ytn
UCIIOJIb30BaHUs SIIEPHON SHEpruu. DieMeHTapHble yacTulpl. Kiaccudpukanus
AIIEMEHTApHBIX YacTHI. B3aumMomnpeBpamaeMocTb 3JIEMEHTAPHBIX YaCTHIL.
MeTtoapl yckopeHHsl 4acTull. AHTUYACTHUIIBI U aHTHUBelecTBO. CoBpeMeHHas
¢u3uka u arpommkeHepus. BemectBo m mone. OOBEKTHI W TPOLECCHI.
OBOJIOIMOHHBIE TpoIecchl  mpeoOpa3oBaHUsl MaTepuu. BeliecTBeHHEIE,
DHEPTreTUYECKUE, IIEKTPOMArHuTHbIE W WH(POPMALMOHHBIE NpeoOpa3oBaHUs
O0mooO0BekTOB.  PasButne  arpodu3uku,  OMOMEXaHHMKH,  OWODU3HKH,
OMOdPHEPTeTHKH, OMOMH(POPMATHKH, OMOTEXHOJIOTUHU U arPOWH)KEHEPHH.
Hroro 48 10%
3aounas ¢opma o0yueHusn
m =®
s | E¢
Ne 5l 2e
Copepxanue JeKIUU o | E5
n/m 21 €5
= < o
] o
| E
1. | DBomronust U cCOBpeMeHHbIE Mojenu (pusudeckor kapTuHbl Mupa. CoBpemenHas | 4 +

¢u3MKa Kak KyJabTypa HaOJIIOJEHUN, MOACIUPOBAHUSA, SKCIEPUMEHTAIBHOTO
HCCIIEIOBAHUSA M KOJMYECTBEHHOI'O IPOTHO3UPOBAHUsS SIBIEHUN NpUPOAbl. Posb
(U3UKY B pa3BUTHUN TEXHUKH U arpoNpOMBIIIIEHHOTO MPou3BoACcTBa. KuHemaTuka
MarepuanbHOo  Touku. KoopauHaTHBIA  METOA  ONHCAHUS  JABHIKCHUH.
Kunemarnueckoe ypaBHEHHE JABWKEHHSI W ONpPEACISiEMble [0  HEMY
KMHEMaTUYEeCKUE XapaKTePUCTUKU. BEKTOpHBIA crmoco0 OmucaHus ABMKCHUM.
Bektopel nepemenieHus, CKOPOCTH, YCKOPEHHUS. YTJIOBbIE XapaKTEPUCTUKHU
JBWKEHUSI TI0O OKPY)KHOCTHU. DJIEMEHTBI PEISTUBUCTCKOM MexaHuKu. [locTynmaTel
CreNUaIbHON Teopurn OoTHOcUTENbHOCTH. [IpeoOpazoBanus Jlopenna. CrnoxeHue
ckopocteil. OTHOCUTENIBHOCTh MJMHBI OTPE3KOB M JJIUTEIBHOCTH BPEMEHHBIX
WHTEpBaJOB. JIMHAMKMKAa MaTepUaIbHOM TOYKHM M MOCTYNATEIbHOrO JABUKECHUS
TBEpAOro Tena. 3akoHbl HproroHa. Buael cui. JluHamuka BpamaTeabHOTO
JIBWXKEHUS. MOMEHT CWiibl. MOMEHT MHEpUHH. 3aKOHBI COXPAHEHUSI UMITYJIbCa U
MOMEHTa WMITylibca. HemHepuuanpHbie cucTemMbl oTcuéra. PaboTta, MOIIHOCTH U
sHeprus. Mexanndyeckue kojieOaHus. MexaHudeckas paboTa W MOIIHOCTh TPH
MOCTYINATEIbHOM U BpalllaTeIbHOM JABMKEeHUsAX. Kunetuueckas sHeprus 1 Teopema
0 KHHETHYEeCKOW 3Heprur. KoHcepBaTUBHBIE CWJIbI M TMOTEHUUAIbHAS YHEPIUS.
[Ipumepsl MOTEHIIMATBHBIX MTOJIEH. 3aKOH COXpAaHEHUsI SHEPTUU B MEXAHHUKE.
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4. | OnekTpudeckuil 3apsia. OJiekTpocTaTHueckoe moje. Bektop HanpskéHHoctu. | 4 +

Pacuér snextpocratnueckux moned. IloTeHmman 3iIeKTpOCTaTUYECKOTO MOJIA.
Pabora nmo mnepemenieHuto 3apsa0B B 3JIEKTPOCTaTHUECKOM Moje. BemiecTBo B
anekTpudeckoM rmone. [lomsipuszanus audnexTpukoB. Bektop cmemieHus.
[IpoBOAHMKM B 3JIEKTPOCTATUYECKOM TMOJ€. OJIEKTPOEMKOCTH IPOBOJHUKOB.
Konaencaropsl. [TocTosiHHBIN 35IeKTpUYECKUi TOK. 3akOH OMa. DIEeKTPOIBHKYIIAS
cuna. [IpaBuna Kupxroda u pacuérsl anextpuieckux ueneil. 3akon Oma. Ipupona
CBepXIpoBoAMMOCTH. HocuTenu Toka B pa3lWYHBIX MPOBOAHHKAX. DJIEMEHTHI
TEOPUU JIEKTPOIPOBOHOCTH.

5. MarnutHoe nojie. 3akoH buo-Capapa-Jlamiaca. MarHuTHbIe CBOWMCTBa BemecTBa. | 2 +
Cuna Awmmnepa u cuna JlopeHua. OieKTpoJaBUraTesud. JIEKTpPOMarHUTHas
uHaykiusa. 3akon ®apanes u npabwio Jlenua. Mexanusm Bo3HUKHOBeHUsT DJ[C
UHAYKIMU. OHEpPrus MarHUTHOro nojs. llepeMeHHBI 31IeKTpUYECKUH TOK.
DnekTpoMarHuTHoe nosie. O6obmenue 3akoHa Mapases. 3akKoH MOJHOTO ToKa. Tok
CMEIICHHs. OJEKTPOMAarHuTHbIE BOJHBI. YpaBHeHHs MaxkcBemna. CBoOoHBIE
AJIEKTPOMArHUTHbIE KoieOaHusl. 3aTyXarollue U BhIHYKIeHHbIe Kosiebanus. [llkana
aneKTpoMarHuTHBIX BoyH. Onrtuka. [Ipunnun [roiirenca. MaTepdepennus ceera.
Hudpakmus cBera. [lomspuszanus cBeta. BsaumopeiictBue wuznydeHus ¢
BemecTBOM. TemmoBoe m3nmydenue. KBantoBas ¢usmka. Dortoaddexr. Pusnka
aToMa, 3JIeMEHTHI (PU3UKHU TBEpAOTo Tena. SAnepHas dpusuka. Puszndeckas KapTUHA
Mupa.

Hroro 10 | 10%
4.3. Conep:xanue J1a00OPATOPHBIX 3aAHATHI
Ounasi popma 00yueHus
Ne . 28| ¢g¢
HaumenoBanue 1a00paTOpHBIX 3aHATUN =3 | 8
n/n S5 | Eg
g g
=

1 | M3yueHne MexaHWYECKOTO NBUKEHHS HAa MalllHe ATBY/Ia 4 +

2 | Onpenenenne MoMeHTa WHepuu MasitHuka O0epOeka 4 +

3 | OnpeneneHrie MOMEHTa MHEPLIMU METOJIOM KPYTUJIbHBIX KOJIEOaHUM 2 +

4 N3ydenue koneOaHuit MaTEMATUYECKOTO MAasITHUKA U ONPEJEIIEHUE YCKOPEHUS 9 +
CBOOOJTHOT'O Ia/ICHUS

5 | M3yuenue rapMOHUYECKUX KOJIEOAHUN C TTOMOIIBIO MPYKUHHOTO MasITHUKA 2 +

6 | M3ydenue 3aryxarommx KojeOaHUI MPH BHYTPEHHEM TPEHHUU 4 +

7 | Onpenenenue BA3KOCTH KUAKOCTH 110 MeTory CTokca 2 +

5 Omnpenenenue JIMHBI CBOOOHOTO MpoOera MOJIeKyJ U Kodduimenra 4 +
BHYTPEHHETO TPEHUs BO3yXa

9 | MccnemoBaHue dJIGKTPOCTATHICCKOTO TTOJIS 4 +

10 | M3mepenne EMKOCTH KOHJIEHCATOpa 2 +

11 | M3mepeHue CONPOTUBIECHUSI TPOBOJHUKOB METOIOM MOCTa Y UTCTOHA 4 +

12 | V3y4yeHue 1ienu NOCTOSTHHOTO TOKA 4 +

13 | M3mepeHne ropu30HTAILHON COCTABIISIONIEH MarHUTHOTO MOJIs 3eMJIIH 2 +

14 N3ydenue nenu nepeMeHHOro TOKa U ONpeieleHne HHAYKTUBHOCTH KaTyIIKU 9 +

15 N3ydenue nudpakiuy cBeTa u onpeaeaeHue JUIMHbI CBETOBOM BOJIHBI TPU 4 +
MTOMOITH TU(PAKIIMOHHON PEIIETKU

16 | IMony4eHne u aHAIN3 MOJIIPU30BAHHOTO CBETA 2 +
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17 W3yuenue BpamieHus MI0CKOCTH MOJSPU3ALIH CBETa ONTUYECKH aKTHBHBIMU 2 +
BEI[ECTBAMHU
18 | M3yyeHne ONTHYECKUX MHPOMETPOB 4 +
19 | 3ydenue 3akoHOB BHEIIHETO GoToddhdekTa 2 +
20 | Ananu3 cekTpa M3JIy4eHHsl ra30pa3psiiHON JTaMIIbl 4 +
21 | AHanu3 CcrieKTpa M3IydeHUs JaMITbl HAKaJTMBaHUS 4 +
Hroro 64 | 20%
3aounas ¢popma 00yueHusn
2 3
s |EE
No . = o 8
HaumenoBanue 1a00paTopHbIX 3aHITHI Q =5
/11 a £ g
§ |&¢
1. | Onpenenenue BA3KOCTH XKUAKOCTU 10 MeToty CTOKCa 4 +
2. | UccnemoBanue 37€KTPOCTATHYECKOTO TIOJIS 4 +
3. | Ompenenenrie rOpU30HTAIBLHOM COCTABIISIIONIECH MAarHUTHOTO MOJIS 3eMIIH 4 +
Hroro 12 | 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aHATHI
Ounas ¢popma 00yueHusn
=N
£ g
Ne . 28| ¢ S
HanmeHoBaHMe PaKTUIECKUX 3aHATUI =2 | £5
IIIT S = = =
& < =
a )
= =
1 Kunematuka 2 +
2 JluHamuka 4 +
3 3aKOHBI COXPaHEHUs 2 +
4 Mexannyeckue KojieOaHusI U BOJHBI 2 +
5 JIBH>KeHHE B TPaBUTALIMOHHOM I10J1€ 2
6 DJeMEeHTHl TEOPUHU YIPYTOCTH 2
7 DJeMeHTbl MOJIEKYJISIPHON M CTaTUCTUYECKOM (pu3MKH 2 +
8 DNIEKTPOCTATHKA 2 +
9 [TocTOSIHHBIN TOK, 3JIEKTPUUYECKUE [IENH U MaTepHaJIbl. 2 +
10 | IlocTossHHOE MarHUTHOE TOJIe 2 +
11 ONEeKTPOMAarHUTHbBIE KOJICOAHUSI U BOJIHBI. 2 +
12 | 'eomeTpuyeckas U BOJHOBAs ONTHKA 2 +
13 | KBanToBas onrTuka 2 +
14 | DneMeHTH KBAaHTOBOM MEXaHUKU M aTOMHOM (DU3HKH 2 +
15 ATOMHOE IO U DJIIEMEHTAPHbIE YACTULIbI 2 +
Hroro 32 | 20%
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3aounas popma o0OyueHust
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1 Kunemarnka u JUHAMHUKA MaTePHAILHON TOYKU M TBEPAOTO Tela. 3aKOHBI 5 +
' coxpaHeHus. Mexanndeckue KoyeOaHus U BOJIHBI.
5 OnekrpoctaTuka. [IoCTOSIHHBIN TOK, SJIEKTPUISCKUE IIETTH U MaTEPUAITHI. 4 +
' [TocTossHHOE MarHUTHOE MOJIe. DIEKTPOMArHUTHBIE KOJIeOaHUs ¥ BOJHBI.
3 BonnoBas ontuka. SABnenust unTepdepeHunu, udpakiunu, MoIIpU3aa 4 +
' CBETOBBIX BOJIH.
4, KBanroBas ontuka. SIBnenue ¢pororddekra. TemmoBoe nzmyueHue 2 +
Hroro 12 | 20%

4.5. Buabl u cofep:kaHHe CAMOCTOATEILHOH PaGoThI 00y4a0OLINXCS

4.5.1. Buasl caMOCTOSITEIbHON pabOThl 00YJarOIIUXCs

KomnnuectBo yacos
Bupl camocTosiTenbHONH paboThl 00yYatOIIHXCs
Ounas hopma 3aounas popma
00yu4eHus oOyueHus
IToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 10 16
[ToaroToBka K 1a0OpaTOPHBIM 3aHATHUSM U K 3aIUTE 10 16
71a00paTOPHBIX padOT
BrlmmotHEHIE KOHTPOIBHOM paboThI 0 26
CamocTosiTeTbHOE U3YYCHHUE OTJCIBHBIX TEM U 25 133
BOIPOCOB
[ToaroToBka K MpOMEKYTOYHOM aTTECTAIHH 9 9
Hroro 54 200

4.5.2. ConepxaHue caMOCTOSTEIbHON pabOThl 00yUarOIINXCs

Kon-Bo
4acoB
No
o/ HaumenoBanue TeM 1 BONPOCOB Ovynas 3aounas
¢bopma ¢dhopma
oOyueHus | OOy4YeHHUs
1. Kunemaruka. 3amaun OalTUCTHKH, HaBEIEHUS Ha ILETb, 4 20
ONTUMU3AINH JIBIXKCHHSI, UX TPUMEHEHUE B arpONHKEHEPHH.
2. Junamuka. PeaktnBHOe nBrkeHue. J[BMkeHHE HEOECHBIX TEll. 4 20
ITonétel B KOcMOC. Y CTOMYMBOCTD BHKEHUA. [ HPOCKOIIHI.
3. 3akoHbl coxpaHeHus. llepemaya MOIIHOCTH B MEXaHMUYECKHUX
cucremax. I[IpobGnema OeszomopHoro aBwxeHus. IIpobrnema 4 20
BEYHOTO JIBUTATElIs EPBOT0 POJIa.
4, Mexanudeckue KojieOaHusT W BOJHBL PacuéT KOHKpPETHBIX
COCTOSTHUH U ompesieNieHre COOCTBEHHBIX YaCTOT KOJIebaTeIbHBIX 4 10
CHUCTEM
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HaumeHnoBanue TeM 1 BONPOCOB

Komr-Bo
4acoB

Ounas

¢dopma
o0OyueHus

3aoyHas

¢dbopma
o0yueHus

DJIEMEHTBl ~ MOJICKYJIIPHOH M CTaTHCTHYECKOW  (DU3BHKH.
Oco0OeHHOCTH )KUJIKOTO cOCTOAHUS. [loBEpXHOCTHOE HATSKEHUE,
cMauMBaHMe, Kanuyuiapsl. [louBeHHas Biara u MojuB pacTEHUM.

10

OnemMeHTbl TepMOoAMHAMMKHU. TemoBas »HepreTuka u €€
JKOJIOTMYECKUM acleKT. Teruion3omsuus, METOAbl 3KOHOMHUU
TEIUIA.

20

OnekrpocraTtuka. CTaTH4ecKoe 3JIEKTPUYECTBO. DJIEKTpHU3ALUs
Ten. J|BMKeHHe 3apsDKEHHBIX YacTHIl B AJIEKTPUYECKUX MOJIX.
Amnanorun MCKAY OJICKTPOCTATUYCCKMM U TI'paBUTAIHOHHBIM
HOJISIMU.

20

IlocTOAHHBI  TOK, DJIGKTPUYECKHME ULENU W  MaTepHUalbl.
DJIEKTPUUYECKUI TOK B KUIKOCTAX WM razax. KOpoHHbBIU pas3psia.
DIeKTPOPHUIBTPHI.

20

I[TocrossnHoe  MaruuTHOEe  1moJie. IlOCTOSHHBIE  MarHUTEL
MarnutHoe mnone 3emid. J[BHKEHHE 3apsOKCHHBIX YacTHI B
MarHuTHBIX MOJISIX. Macc-CeKTpOMETpHsL.

20

10.

DJeKTpOMarHUTHBIE KoJieOaHUs U BOJHBL. M300peTeHne paauo.
Ilepenaya  curnamoB.  PapmocBsa3p M paxuosiokanus.
MUKpPOBOJIHOBAs TEXHUKA.

11.

['eomeTpuyeckas u BoaHOBas onTuka. OnTryeckrue n300pakeHusl.
Mexaam3m 3peHust, NeQeKThl 3peHus. OnTudeckue sSBICHUS B
atMocdepe.

12.

KBanroBass ~ ¢u3uka.  DieMEHTHI  KBAaHTOBOH  OITHKH.
JromuHecueHnys. BpIHy)KIeHHOE  M3Iy4eHHME M ONTHYECKUE
KBaHTOBble reHeparopbl. @oronbl. Omneir  bére, sddext
KomnToHa.

13.

®u3nka aToMa M AJIEMEHThl (U3UKH TBEPIOTO Tena. DJIEMEHTbI
KBaHTOBOM MexaHMku. IlocraHoBka 3agad O  JIBUYKEHUU
MukpouacTull. Oneparopbl ¢(usnueckux BeauyuH. KBaHTOBbIE
COCTOSIHUSL.

14.

SnepHas ¢usnuka. ATOMHOE SIpO U 3JIEMEHTApHbIE YaCTHUIBI.
HoHuzupyromue W3JIy4eHHs] M OI€HKa HX JECUCTBHUS Ha
Marepualbl W JKHUBBIE OpraHu3mbl. MeToabl HU3MepeHus
WHTEHCUBHOCTH HOHU3HMPYIOLIIUX M3IydeHHd. EcTecTBeHHBbIN
paualoHHbIN (oH.

15.

CoBpemenHast pusndeckast kapTuHa mupa. Ponb ¢pusuku B
Pa3BUTUU TEXHUKH U arpONPOMBIIIIEHHOTO IPOU3BOJICTBA.

Hroro

54

200
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5. YueOHO-MeTOAHYECKOE o0ecedeHrne CaMOCTOATEeIbHOI PadoThl 00y4a0IIMXCS
Mo JUCHUIINHE

YuebHo-MeToanueckue pazpabotku umerorcs B Hayunoit  6ubnumoreke dI'BOY BO HOxHo-
VYpaneckuii 'AY:

1. MonexkymnsipHas ¢u3uKa U TepMOJUHAMUKA [DIEKTPOHHBIA pecypc] : yueO. mocobue mis
CaMOCTOSITENTLHOW pabOThI CTYIEHTOB OYHOW W 3a04HON (GopMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenbHOro  cbipbsi, 23.03.03 Okcruryatanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, criennaiibHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii 'AY, Unactutyr arpomnkenepuu ; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c¢. 47 (5 Ha3B.). Pexum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nuecKkre OCHOBBI KJIACCHUECKOW MEXaHHKH [ DJIEKTPOHHBIN pecypc] : yueb. mocodue s
CaMOCTOSITENILHOM paboOThl CTYICHTOB OYHOW M 3a04HON (opMbl 0OydeHus [Hampasnenuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepretuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus 13
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMIUIEKCOB, crieruanbHocTd 23.05.01 HazemHbie TpaHcmopTHO-TeXHOJIOTrHYeckue cpenactna] / 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 [DnekTpoHHBI pecypc]: yueb. mocobue st
CaMOCTOSITENTLHOW Pa0OThI CTYACHTOB OYHOW M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 95
c. - Joctym u3 nokanpHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHUTHBIC SIBIICHHS  KBAaHTOBBIC A(PEKTHI [ DNEKTPOHHBIN pecypc]: yuel. mocodue
IUISL CaMOCTOSITETIbHOM PabOThI CTYICHTOB O4YHOU ¥ 3204. popMbl 00ydenus / FOxuo-Ypansckuii [AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit [AY, 2018 - 49
c. - JJoctyn u3 nokaneHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

6. DoHJ OLIEHOYHBIX CpE€ACTB IJ1d MPOBEACHUSA
l'lpOMC)KyTO‘lHOifI aTrrecranmumn oﬁyqamumxca no JMCIMIIJINHE

st ycTaHOBNIEHUSI COOTBETCTBUS YPOBHS MOJATOTOBKH o0yuaromuxcs Tpedoanusim @I'OC BO
pa3zpaboTan (OHI OIICHOYHBIX CpPEIACTB MJIs TEKYIIEro KOHTPOJS YCIEBAEMOCTH U MPOBEICHUS
MIPOMEXYTOUHOM aTTecTaly 00yJaromuxcs no AucuurianHe. @OoH]T OLIEHOYHBIX CPEJICTB MPECTaBICH
B [Ipunoxxenuu.

7. OCHOBHAsI M JONOJTHHUTEIbHAS y4eOHasl IUTEPAaTyPa, HE00X0AUMAas 1JIsl OCBOCHHA
AUCHUILINHBI

OcHoBHasl U JOTIOJIHUTENbHAS yueOHas iuteparypa umeercs B Hayunoit  6ubimnoreke 51
ANEeKTpOHHOU HHpOpMaImoHHO-00pa3oBarensHOi cpene @PI'BOY BO I0xuOo-Ypansckuii [AY.
OcHoBHas1 JiuTEpaTypa

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. — Tekct : anekTpoHHbI#t //
JlaHb : 3neKTpoHHO-O0MbIMoTeunas cuctema. — URL: https://e.lanbook.com/book/367019.

1.2. Hsanos, U. B. COopHUK 33134 10 KypCy OCHOBBI (PM3UKH U OMOPHU3UKH : ydeOHOe mocoOne
/ Y. B. VIBaHoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2022. — 128 c. — ISBN
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http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
https://e.lanbook.com/book/367019

078-5-8114-1349-2. — Tekct : »aekTpoHHBIM / JlaHb : d2JIeKTpOHHO-OMOIMOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/210920.

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

1.4. bacapeiruna, E. M. 3aKoHbI TOCTOSTHHOTO TOKa : yueOHoe mocooue / E. M. bacapeiruna, 10.
A. Huxwnmun ; 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 : 3MeKTPOHHBIN.

JlonoIHUTeIbHAS JTUTEpaTypa

1.5. Hsanos, 1. B. OcHoBbI (usuku u 6nopusuku : yuebnoe nocodue / M. B. MBanoB. — 2-¢
u31., uctp., aon. — Cankr-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-
8. — Tekcr : anexTpoHHbIii / Jlanp : 31exTpoHHO-OMONMMOTeuHas cucrema. — URL:

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

1.6. Hponos, U. E. 3amgaun no obmieit ¢pusuke : yaedbnoe nocodue mist By3o / M. E. Upogos. —
18-e u3n., crep. — Cankr-IlerepOypr : Jlanp, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. — Texkcr : anextponsslii / Jlanp : 31exTpoHHO-OMOMMOTeuHas cucrema. — URL:
https://e.lanbook.com/book/152437.

1.7. Tpa6orckuii P.1. Coopuuk 33124 o pusuke: yuebnoe nocodue / P. U. I'paboBckmii. — 4-¢
u3n., crep. — Cankrt-IlerepOypr: Jlanp, 2022. — 128 c. — ISBN 978 5-8114-0462-9. —
Tekcr: AIEKTPOHHBIN// Jlanb: JIEKTPOHHO-OMOIHMOTEUHAS CUCTEeMA. —
URL:https://e.lanbook.com/book/210959

8. Pecypchl nH(pOpMaNOHHO-TEJIEKOMMYHUKAIMOHHOI ceTu «UHTEepHET», HE0OX0AUMbIe
JJIS1 OCBOEHMS IV CIIUTITTHHBI

1. EnnHoe OKHO ocTyma K yu4eOHO-MeTOMYeCKUM pa3padoTkam https://roypray.pd

2. OBC «JIanb» http://e.lanbook.com/

3. Vuusepcuretckas oudaumorexka ONLINE http://biblioclub.ru

4. ®usuka. MexaHUKa: BUPTYaJIbHBIH aHaIor JIaOOpPaTOPHOro OOOPYZOBaHUS: OOYYarOILIHii
pecype JUisi caMOCTOATENbHONW PabOThl CTYACHTOB OYHOM M 3a04HOM (hopMmbl 00yueHUs. - TeKcT:
NIEKTPOHHBIN. - Anpec B ceTu: https://edu.sursau.ru/course/view.php?id=3963

9. MeToauveckne yKa3aHus 1 00yYAOIIUXCS 110 OCBOCHHIO TUCIHUIIIMHBI

VY4yebHo-MeToInueckre pa3paboTku uMerorcs B Hayunoit  Omubnmorexe u JNEKTPOHHOU
nHpopmanroHHo-o0pa3oBarenpHoil cpene PI'BOY BO 1OxHo-Ypansckuii ['AY:

1. MonekynspHas ¢u3uMKa U TepMOAMHAMUKa [DJIEKTPOHHBIM pecypc]: ydeb. mocobue s
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbsi, 23.03.03 DOkcruryatanus TpPaHCHIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONMOTHUecKue cpeactnal / FOxHo-
VYpaneckuit I'AY, Unctutyr arpounkenepun; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
VYpansckuit 'AY, 2019. - 47 c.: Ttabn. - bubmmorp.: c. 47 (5 Has3B.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKkre OCHOBHI KJIACCHYECKON MEXaHUKH [DNeKTpOoHHBIN pecypc]: yuel. mocodue s
CaMOCTOATEIIbHONW pabOThl CTYJEHTOB OYHOW M 3a04HOM (opmbl 00yueHus [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreruka u anekrporexHuka, 19.03.02 IIpoaykTsl nutanus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrutyaramuss TpaHCIOPTHO-TEXHOJIOTMYECKUX MAIMH U
KOMIUIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHcOpTHO-TeXHOJIOTHYecKue cpeacTa] / KOxHo-
VYpansckuit I'AY, Unactutyr arpounkeHepun; coct. E. M. bacapeirmna. - YensOunck: HOxHo-
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VYpaneckuii 'AY, 2019. - 99 c.: un., tabn. - bubmuorp.: ¢. 99 (5 Haszs.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTosHHBIN TOK [DNEKTpOHHBIH pecypc]: ydeOd. mocobue s
CaMOCTOSITENTbHONW Pa0OThl CTYACHTOB OYHOW M 3a04. popmbl oOyuenus / IOxuo-Ypansckuii 'AY,
HNHuctutyT arponnkenepun; cocT. E. M. bacapsiruna - Yensionack: KOxxno-Ypanbckuii 'AY, 2018 - 95
c. - loctym u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DIEKTPOMAarHUTHHIE SIBJICHUS M KBAHTOBBIC (D PeKThI [ DIeKTPOHHBIN pecypc]: yuel. mocodue
ISl CAMOCTOSITENIbHOW PabOThI CTYJJCHTOB OYHOM U 3204. (hopmbl 00yueHus / FOxuo-Ypansckuit [AY,
HNuctutyT arponnkenepun; cocT. E. M. bacapsiruna - Yensionnack: KOxxno-Ypanbckuii 'AY, 2018 - 49
c. - Jloctym u3 nokanbHoi cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sMm. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIA pecypc]:
1a00paTOPHBII IPAKTUKYM IJISl CTYICHTOB OYHOM U 3a04HOM (opmbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snekTporexuuka, 19.03.02 ITpoaykTel muTaHus U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMIUIEKCOB, criennaibHOCTH 23.05.01 HazemHbIie TpaHCTIOPTHO-TEXHOJOTHYECKUE cpeacTsa] / KOxHO-
VYpansckuii ['AY, Uncturyr arpourkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
ucrp. u joi. - Yenssounck: KOxuHo-Ypansckuii [AY, 2019. - 182 c.: ui., Taba. - bubauorp.: ¢. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MEXaHUKH. MoJjieKynsipHas (pU3HKa U TePMOJUHAMUKA [ DNEKTPOHHBIN
pecypc]: 1abopaTOpHBIA MPAKTUKYM IS CTYIEHTOB OYHOM 1 3a09HOM (hOPMBI 00YUCHHS [HATPaBICHHHA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crermanbaoctu 23.05.01 HazemHubie TpaHCcIOpTHO-TeXHOJIOTHYecKue cpenactsa] / KOxHo-
VYpansckuii ['AY, Uncturyt arpoumkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: ui., Tabmn. - C npun. - bubnuorp.:
c. 133 (5 na3B.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlabopatopHas pabora Nel. OmnpeneneHue YCKOpPEHHsI CHIIBl TSDKECTH C IOMOIIBIO
MaTEeMaTHYeCKOr0 MasTHHUKA: METOJMYECKUE YKa3aHUs JJIS CaMOCTOSTENbHONW pabOThl CTYAEHTOB
ouyHOM u 3aoyHoi Qopm oOyueHuss [HampaBneHuii 35.03.06 Arpounxkenepus, 13.03.02
OnexTposHepreTka M 3iekTporexHuka, 19.03.02 IlpoaykThl nmUTaHUS U3 PACTUTEIBHOTO ChIPbS,
23.03.03 Dkcrnyarauus TPAaHCIOPTHO-TEXHOJOTMYECKMX MAIlMH U KOMIUIEKCOB, CHEUUATbHOCTH
23.05.01 HazeMHBbIe TpaHCIIOPTHO-TEXHOJIOTUYECKUE cpecTBa] / cocraBurenu: E. M. bacapsiruna, 1O.
A. Huxummg; FOxno-Ypansckuit [AY, UHctuTyT arporkenepuu. - Yenaounck: FOxxHo-Ypanbckuit
'AY, 2021. - 10 c.: un., Tabn. - bubmuorp.: c. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - AJpec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGoparopnass pabora Ne2. HccnenoBaHue paBHOYCKOPEHHOIO JBM)KEHHS Ha MalllMHE
ATByJa: METOJIMYECKHE YKA3aHUS JJISI CAMOCTOSITEIbHOM paboThl CTY/IEHTOB OYHOM M 3a04HOM (hopMm
oOyuenus [Hanpasienuit 35.03.06 Arpounskenepus, 13.03.02 DaexkTpodrHEpreTUKa U IEKTPOTEXHHKA,
19.03.02 IlpoaykTbl NUTaHMS M3 PaCTUTENBHOTO CbIpbs, 23.03.03 OxcruryaTanuss TpaHCIOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 Hazemubie TpaHcmopTHO-
TexHosornueckue cpeactsa)l / cocrasutenu: E. M. bacapeiruna, 0. A. Hukumus ; FOxxHO0-Ypanbsckuit
I'AY, Unctutyt arponwxkenepuu. - Yensabunck: FOxuo-Ypansckuit 'AY, 2021. - 10 c.: un., Tadmn. -
bubnuorp.: c. 10 (8 Ha3B.). - TekcT : ANEKTPOHHBIN. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. Jlabopatopnast pabora Ne3. OmpeneneHne MOMEHTa MHEPIIUUA Tela METOJOM KPYTHIBHBIX
KoJIeOaHUH : METOJUYECKHE YKa3aHUs JUIsl CaMOCTOATENbHOM padoThl CTYACHTOB OYHOM M 3a0YHOM
dbopm o00yuenuss [mampaBnenuit 35.03.06 Arpoumxkenepusi, 13.03.02 DnexTposHepreTHka u
anekTporexHuka, 19.03.02 IIpoxykTel muTaHus U3 pacTUTENBHOrO cbipbs, 23.03.03 Oxkcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIlMH W KOMIUIEKCOB, crennanbHocTd 23.05.01 HaszemHuble
TpPaHCIOPTHO-TEXHONOTHYeckue cpenacrtal / cocraBurenu: E. M. Bacapeiruna, 0. A. Hukumwun ;
IOxHo-Ypanbckuii 'AY, UacTuTyT arpomwxkenepun. - Yensounack: FOxuo-Ypansckuit [AY, 2021. - 9
C.: M., Ta0u. - bubnuorp.: c. 9 (8 Ha3B.). - TEKCT : AMEKTPOHHBIN. - AIpeC B CETU:
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http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabGora Ned. I3ydyeHue rapMOHHYECKOTO KoOJI€OaHUS C IOMOIIBIO
MPYXKUHHOTO MAasiTHUKA: METOJUYECKHE YKA3aHUs JJII CAaMOCTOSITENIbHON paboOThl CTYJCHTOB OYHOU U
3a0uHOM (hopm 00yueHus [HampaBienui 35.03.06 Arpounxenepus, 13.03.02 DnekrposHepreTuka u
anekTporexHuka, 19.03.02 IlpoxykTel nmuTaHusg U3 pacTUTENBHOrO Cbipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanbHoctd 23.05.01 Hazemubie
TPAHCIIOPTHO-TEXHOJIOTHYEeCKUe cpencTBa] / cocraButenu: E. M. Bacapeiruna, 0. A. Hukwmun ;
HOxnO-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 pabGotra NeS5. HccriemoBaHWe 3aTyXawmuX KoJeOaHWN: METOJAHYECKUe
YKa3aHUs JJIs1 CAMOCTOSITEJIbHON pabOThl CTYIEHTOB OYHOM U 3a04HOM (opM 00yueHHUs [HarpaBiIeHUN
35.03.06 Arpounxenepus, 13.03.02 DnexrposnepreTuka u siekTporexHuka, 19.03.02 IIpomykTb
MUTAHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcruryaraius TpaHCHOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, creruanbHocT 23.05.01 HaszemHbIe TpaHCTOPTHO-TEXHOJOTHYECKHUE CpeacTBa] /
cocraputen: E. M. bacapeiruna, 0. A. Hukumub; HOxnHo-Ypanbckuit ['AY, HWuHCTHTYT
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. Jlabopatopnast pabora Ne6. OmnpezneneHue MOMEHTa HHEpUMH MasiTHUKAa Makcsema:
METOJIMYECKUE YKa3aHUs Il CAMOCTOSATEIbHON paboThl CTYIEHTOB OYHOM U 3a04HOM GopM oOyueHus
[manpaBnenuit 35.03.06 Arpounskenepust, 13.03.02 DnexTposHepreTrka u 31ekTporexHuka, 19.03.02
[IponykTbl mnUTaHusT U3 pacTUTENbHOrO  Chipbs, 23.03.03 DOkcrutyatauus TpaHCHOPTHO-
TEXHOJIOTHYECKUX MAIIMH M KOMIUIEKCOB, crnenuaibHoct 23.05.01 Hazemubie TpaHcnopTHO-
TexHoJoruueckue cpeactnal / cocrautenu: E. M. bacapeiruna, 10. A. Hukumun; KOxxHO-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 pabota No7. OmpezneneHue CKOPOCTH MHyIHM C HOMOIIbIO KPYTHUIBHO-
0aJUTMCTHYECKOTO MasTHUKA: METOJAMYECKHE YKA3aHUs IJIsl CAMOCTOSATEILHOM pabOTHI CTYACHTOB OYHOM
1 3a049HOU (popm oOyuenus [HanpasneHuit 35.03.06 Arpounkenepus, 13.03.02 DnexkTposHepreTuka u
anekTpoTexHuka, 19.03.02 IlpoxykTel muTaHus U3 pacTUTENBHOrO Chipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanbHoctd 23.05.01 Hazemuble
TPAHCIIOPTHO-TEXHOJOTHYeCKue cpenactBal / cocraButenu: E. M. bacapeirmna, HO. A. Huxummh;
OxHo-Ypansckuit [AY, UactutyT arponxkenepui. - Yensounck: FOxuo-Ypansckuiit AY, 2021. - 10
C.: WI., Ta0J1. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TekcT: IMEKTPOHHBIN. - AJIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopHas pabora Ne8. M3yueHue ympyroro u HEympyroro yjaapa: METOJWYECKHE
YKa3aHUs JJIs1 CAMOCTOSITENIbHON pabOThl CTYyIEHTOB OYHOM M 3a04HOM (hopM 00yueHHUsl [HarpaBiIeHUN
35.03.06 Arpounkenepus, 13.03.02 Onexrposnepreruka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MaIIUH U
KoMIUIeKcoB, crnenuanbHoctd 23.05.01 HazemHble TpaHCIOPTHO-TEXHOJOTHYECKUE cpencTBal /
cocraputen: E. M. Bacapeiruna, 1O. A. Huxumun; OxHo-Ypansckuit ['AY, HWacrtutyt
arpomxenepuu. - Yensounck: FOxHo-Ypansckuit 'AY, 2021. - 14 c.: un., Tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: aneKTpOoHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpeMenHbie HH(OPMAIHOHHBIE TEXHOJIOTHH, HCIOJIb3YyeMble MPH 0CYIIeCTBIEHUU
0o0pa3oBaTeIbHOIO NMpoIecca M0 JUCHUIIHNHE, BKJII0Yasi epeYeHb NPOrpaMMHOro odecrevyeHust
U MHGOPMAIIHOHHBIX CIIPABOYHBIX CHCTEM

B HayuHoii OubinoTexe ¢ TepMHUHAIBHBIX CTAHIIUNA MPEIOCTABIISAETCS JOCTYI K 0a3aM JaHHBIX:
- Texakcnept (nHpOpManoHHO-cripaBoyHas cucrema 'OCToB);
- «CenbX03TeXHUKa» (aBTOMaTHU3UPOBaHHAs CIIPAaBOYHAsI CUCTEMA);
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- My TestX10.2.

IlepedyeHb JMIEH3MOHHOTO IPOTPAMMHOIO0 o0eceveHmst

OmnepanuoHHas cCHCTeMa CIelualbHOro HazHaueHus «Astra Linux Special Edition» ¢ oducHoi
nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dexrpo Bepcust 10.0 nokansHas, nanoCAD
Oromnenue Bepcusi 10.0 nokanehas, PTC MathCAD Education - University Edition, Moit Oduc
Crannmaptaeiii, 1C: Ilpennputsaue 8. Komruiekt mis oOydeHHsS B BBICIIMX U CPEIHUX YUCOHBIX
3aBeenusx, 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, KOMITAC 3D v19, KOMITAC 3D v18, KOMIIAC 3D v17, 1C: YHuBepcurer
I[MTPOD 2.1, 1C: Komremx ITPO®D, 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
NolLevel, Bupryanbubiii y4eOHbiii crern «nekrpomontax» (CI1O), MOODLE, «Ham Can»
Kpucramn (Bepcus 10).

11. MaTepuajibHO-TeXHUYecKas 0a3a, Heo0OXoAUMAs /ISl OCYIIEeCTBJICHUS
00pa3oBaTeILHOIO MPoIecca MO JUCUMILIHHE

YueOHble ayTUTOPUH /IS IPOBEAEHUS 3aHITHIA, MPEIYCMOTPEHHBIX MPOTrPaMMOii, OCHAIIIEHHBIE
000pyI0BaHHEM M TEeXHHYECKUMH cpeiacTBamMu o0ydeHusi. [lomemeHust 1Jisi caMOCTOATEIbHOI
padoThI 00yUAIOIIUXCS.

Y4eOHast ayTuTOpUS JJIsI IPOBEICHHUS 3aHATHH JIEKIIMOHHOTO ¥ CEMHHAPCKOTO THIIA, KYPCOBOTO
MPOEKTUPOBAHMSI, TPYIINOBBIX ¢ WHAUBUAYAIbHBIX KOHCYJIbTALMMA, TEKYIIEr0 KOHTPOJIS U
npomexxyrounou arrecranuu, 454080, YensOunckas o6i., r. Yenssounck, np-t Jlenuna, 75, yueOHo-
nabopatopHblil Kopityc, ayautopus Ne 427,

Y4eOHbIC ayAWTOpHH [UISl TIPOBEACHHUS 3aHSATHH JIEKIMOHHOTO W CEMHUHAPCKOrO THIIOB,

TPYNIOBBIX U UHIWBUIYaTbHBIX KOHCYJIbTAIMN, TEKYIIIETO KOHTPOJIS U MIPOMEXKYTOUHOM aTTeCTalllu,
OCHaIIeHHasi 000py/JIOBaHUEM M TEXHUYCCKUMHU CPEIICTBAMH ]IS BBITIOJHEHUS JaO0OPaTOPHBIX padoT
454080, Yensounckas o0:1., r. Yenabunck, yn. Kpacnas, 38, yueOusIif kopmyc, aynutopun Ne 2095,
2055.
VYyeOHast ayautopusi AJs MPOBEACHUS 3aHATUH JIEKIIMOHHOTO M CEMHHAPCKOTO THUIIA, KYPCOBOTO
MPOCKTHPOBAHMSI, TPYIIOBBIX W WHAWUBUAYAIBHBIX KOHCYJIBTAIMHA, TEKYIIETO KOHTPOIS U
mpoMexyTouHoil arrecranuun,454080, YensOunckas o6m., r. Yensounck, yn. KpacHas, 38, yueOHbIH
kopmyc, ayauropust Ne 310s.

ITomemenus 1Jisi CAMOCTOATEIBLHOM PadOTHI 00Y4AI0IMXCS.

[Tomemenue st camocTosATenbHOU pabotel 454080, YensOunckas o6n., r. YUensOUHCK,
npocnekt Jlenuna, 75, rinaBHbli Kopiryc, ayautopus Ne303.

IlepeyeHb 000py10BaAHUSA M TEXHUYECKHUX CPEACTB 00y4YeHUsI

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
I[TEPCOHAJIBHBIN KOMITBIOTEP B KOMIUJIEKTE: cucremusiii 610k Pentium E 5400 2.7GHZ,
xecTkuit auck 250 Gb, monutop 19" LCD, knaBuarypa, mbiis — 30 mit.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ sanekrponpusogom; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
Y JUISI DKPAHA C DJIEKTPOITPUBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK yHUBEpCAJbHBIN»; YCTaHOBKA
nabopatopHas «MasaTHuk MakcBesutay; YcraHoBka taboparopHas «CoynapeHue mapoBy; Y CTaHOBKa
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naboparopHas «MamuHa ATByga»; YCTaHOBKa JJisi OINpEJENICHUS OTHOIICHUS  YIEIbHBIX
TEIUIOEMKOCTeH BO31yxa; YcTaHoBKa JiaboparopHas «l'mpockom»; Harmsnuesie ydeOHbIE mOcOOuS;
Kommiekt naGopatopun "DnekTpuuecTBO W MarHeTusMm'; Monoxpomarop YM?2; VYcraHoBka mjs
M3yYEHHS 3aKOHOB T€OMETPUUYECKON ONTUKHU; YCTaHOBKA JJIS M3y4YeHUs TUQPpPaKLIUU; YCTaHOBKA IS
M3y4YeHUs MHTep(epeHIn cBeTa; YCTaHOBKA JI1 M3yUeHUs MOJSpHU3allMi CBeTa; YCTaHOBKA IS
U3y4eHHsI aOCOJIFOTHO YEpHOro Teja; YCTaHOBKAa JJI HCCIENOBAaHUS XapaKTEPUCTHK BaKyyMHOI'O
(dhoTod7EMEHTA.

24



IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

JUTSL TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH M MPOBEICHUS IPOMEKYTOUHOU aTTeCTAIlU
00yyJaronmxcs
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4.1. OrneHoYHBIE CPENICTBA /I IPOBEAECHUS TEKYLIET0 KOHTPOJIS YCIIEBAEMOCTH B
npolecce NPakTUIeCKOM MOArOTOBKH
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1. KomnereHuuu U UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce OCBOEHUS AUCHUILIMHBI

YK-1. Crocob6eH oCylIecTBIATh MOUCK, KPUTUYECKUI aHAIW3 U CHUHTE3 MH(GOpMalUU, MPUMEHSThH
CHUCTEMHBIN MOJIX0/1 JUIsl peICHUs MOCTaBJICHHBIX 3a/1a4

AHanm3upyer 3ajaqy,
BBIJIETISAS €€ 0a30BEIE
COCTaBIIAIOIIHE,
paccMaTpuBacT U
mpeajiaracT
BO3MOJKHBIC BApPUAHTHI
peuieHus
TIOCTaBJICHHOM 3a7a4H,
OlLlEHUBAasI UX
JIOCTOMHCTBA U

3HaTh:— 0a30BbIC
COCTAaBJISIIONINE 3a7a4H,
BO3MOXKHBIE BAPUAHTHI
pelIeHHs TOCTaBJIECHHON
3amaq
(b1.0.15-3.1)

YMETh: - BBIIEIATH
0a30BbIC COCTABJISIONINE
3aJla4M, pacCMaTpUBaTh U
MpensiaraTb BO3MOXKHBIE

BapHaHTHI PEIICHHUS

MTOCTABJICHHOM 3a/1a4H,
OIICHUBATH UX
JIOCTOMHCTBA U

HEJ0CTaTKH
(51.0.15-Y.1))

Koz n dopmupyembie 3YH
HauMEHOBaHHE
HHIUKATOpa
JOCTHKCHUS 3HaHUA YMEHUSA HaBBIKU
KOMIICTCHIIMH
VK-1.1. OO0yyJaroIuics T0KeH OOy4JarImuics T0KeH OO0yyJaroIuics J0DKeH

BJIaJETh: - HAaBBIKAMH
pEIICHUS TTOCTaBICHHOM
3a7a4M, OLICHUBAHUS MX

JIOCTOMHCTBA U
HEIOCTATKHU
(b1.0.15-H.1)

OLIEHOK, (GOPMHPYET
COOCTBEHHBIC MHEHUS
U CY)KICHHS,
apryMEeHTUPYET CBOU
BBIBOABI 1 TOYKY
3peHUs

COOCTBEHHBIE MHEHUS U
CY)KIICHUS,
apryMeHTHPOBATh CBOU
BBIBOJIbI 1 TO'-IKy 3peHI/IH

(51.0.15-3.3)

CYXICHUS,
ApryMCHTHPOBATL CBOU
BbIBOJBI U TOYKY 3pCHUA

(51.0.15-V.3)

HEJIOCTAaTK!
YK-1.2. OO0yyJaroIuics J0JKEH OOyuaromuiics fomwkeH | OOydYaroIIuics J0IDKEH
Ompenenser, 3HATh:— KaK ONpeNeNsieTcs u YMETB: - BJIAJICTh: - HABBIKAMH
UHTEPIPETUPYET U pamxupyercst ”H(opmarus, HUHTEPIPETHPOBATH U noucka HH(OpMauH 1o
pamKupyer TpeOyemast I pereHus paHmKUpPOBATh Pa3IUYHBIM THIIAM
nH(pOPMAITHIO, MOCTaBIICHHOH 3a7a49H, KaK nH(pOPMAITHIO, 3a1mpocoB
TpeOyeMyto s OCYIIECTBISIETCS TTOUCK TpeOyeMyIo IJIs PeIeHHs (b1.0.15-H.2)
pelieHus UHPOPMAIUH 10 MOCTaBJICHHOM 3a/1auH;
MOCTaBJIICHHOH 3a/1auy; | Pa3IHYHBIM THUIIAM 3allPOCOB OCYILIECTBIISITH MTOUCK
OCYIIECTBIISIET IIOMCK (b1.0.15-3.2) nH(POPMAITUH 110
UHQOPMAIIH IO Pa3IMYHBIM THUIIAM
Pa3INYHBIM THIIAM 3aIlpoCcoB
3arpocoB (b1.0.15-Y.2)
YK-1.3. OOyuaromuiicst T0KeH OOyuatomuiicst JomKeH OO6yuarommuiics
[Tpu o6paboTre 3HATh:— KaKk 00paboTKe YMETh: - OTJIMYaTh (PaKTHI TIOJDKEH BIIAJIETh: -
HHpOpMAITUH WHPOPMAIIUHU OTIUYATh OT MHEHHUII, HABBIKAMH
oTiHYaeT QaKThl OT (baxThl OT MHEHHH, WHTEPIPETAIUA, OLICHOK, MHTEpIIpeTALHi,
MHEHHH, UHTEPIpETAIHi, OLIEHOK, Kak ()OpMHUpPOBAThH OLIEHOK
WHTEpIIpeTalu, KakK (h)OpMHpOBAThH COOCTBEHHBIE MHEHUS U ’
dopmupoBaHus

COOCTBEHHBIX MHEHUIT
U CYXKJICHHUU
(b1.0.15-H.3)
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2. Iloka3aTejn, KPpUTEPUH U IIKAJIA OLCHUBAHUS UHAUKATOPOB JOCTHKEHUS KOMIIEeTeHIU
YK-1.1. Ananu3upyer 3a1ady, BeIICIAS €€ 0a30BbIC COCTABIISAIONINE, PACCMATPUBACT M MPEITaracT BO3MOKHBIC

BapHaHThbI PCIICHUA MOCTaBJICHHOM 3aJa4du, OOCHUBasA UX JOCTOMHCTBA U HCOJOCTAaTKH

Kputepuu u mikana olieHUBaHUS PE3yIbTaTOB O0YUYCHHUS IO JTUCIIUILIMHE
ITokazarenu
OLICHMBAHHS Henocrarounsiit JlocTaTouHbIi Cpennuit Bricokuii
YpOBEHB YpOBEHB YpOBEHB YpOBEHB
b1.0.15-3.1 OObyuaromuiicst He OO0yyaromuiics OO0yuaromuiics ¢ OO0yyJaromuiics ¢
3HaeT 0a30BbIC cnabo 3HaeT 0a30Bble | HE3HAYUTEIHHBIMU TpeOyeMoi
COCTaBJISIOIINE COCTAaBIISIOIIUE OIITHOKAMH U CTEIEHBIO MOTHOTEI
3aJla4M, BO3MOXKHBIE | 3aJa4i, BO3MOYKHBIE OTJEJIbHBIMU M TOYHOCTH 3HAET
BapUaHTHI PEIICHUS BapUaHTHI PEIICHUS nmpoOeaMu 3HaeT 0a3oBbIE
IOCTABJICHHON 3a7a4 | IOCTaBJICHHOM 3a1a4 0a30BbIE COCTaBIIAIOIIHE
COCTAaBJISIOLIHE 3a71a41, BO3MOKHBIE
3a/1a9d, BO3MOXXHBIC | BapHAHTHI PEIICHUS
BapUaHTHI PEIICHUS ITOCTaBJICHHOM
MOCTaBJICHHOM 3a71a4 3amad
b1.0.15-V.1 O6yuatomuiicst He OObyuatomuiics Oo6yuatomuiicst Oobyuarommiics
YMCCT BBIJACIISATH CJ]36O YMCGT YMGCT BBIJACJIATH YMCCT BBIJACIATH
0a30BbIE BBIJEIATH 0a30BBIE 0a30BbIE 0a30BbIE
COCTAaBJIAIOLIHE COCTAaBJISAIOIINE COCTAaBJIAIOLIHE COCTAaBJIIOLIHE
3aJ1a4H, 3aJ]a4u, 3aJ1a4H, 3a7a4u,
paccMaTpuBarth U paccMmarpuBaTh U paccMaTpuBarth U paccMaTpuBaTh U
mpenjaraTh mpeJIaraTh rpenjaraTh mpeiaraTh
BO3MOKHEIE BO3MOYKHEIE BO3MOKHEIE BO3MOYKHEIE
BapI/IaHTI)I peIHeHI/Iﬂ BapI/IaHTI)I pCHICHI/ISI BapI/IaHTLI pCHIeHI/Iﬂ BapI/IaHTLI peIHGHI/IH
ITOCTaBJICHHOM TIOCTaBIICHHOM TTIOCTaBJICHHOM TOCTaBJICHHOM
3aJa4du, OOCHUBATh 3aJa4u, OICHUBATh 3aga4u, OICHHUBATH 3aJa4u, OCHUBATh
X JOCTOUHCTBA U X JOCTOUHCTBA U X JOCTOUHCTBA U X JOCTOUHCTBA U
HEIOCTATKH HEIOCTATKU HEIOCTATKHU HEIOCTATKHU
C HE3HAUYUTEJIbHBIMHA
3aTpyIHEHUSAMU
b1.0.15-H.1 O6yuaromuiicst He OOyuaromuiics Oo6yuatomuiics ¢ Obyuarommuiics
BJIajle€T HABBIKAMH ci1a00 BiIasieeT HEOOJIBITUMH CBOOOIHO BjIaJ€eT
peIIIeHI/IH HaBbIKAMHU peHIeHI/IH 3an}/):[HeHI/ISIMI/I HaBbIKAMU pemeHI/m
MOCTaBJIEHHON MOCTaBJICHHOM BJIaJIc€T HaBbIKAMM MMOCTaBJICHHOMN
3aJlauM, OLIEHUBAHMU | 3a7a4M, OLlCHUBAHUA penieHus 3a1a4H,
HUX JTOCTOMHCTBA U HMX JJOCTOMHCTBA U [IOCTaBJIEHHOM OLIEHUBAHUSA UX
HEOO0CTAaTKHU HEAOCTAaTKN 3aJa4u, OOCHHUBAaHUs JOCTOUHCTBA U
X JO0CTOMHCTBA U HEOO0CTAaTKN

HCIOCTAaTKN

YK-1.2. Onpenensier, MHTEpOPETUPYET U PaHXUPYET HHPOPMALHIO, TPeOyeMYIO Ul PELICHHUS TOCTAaBIEHHON

3aJa4y; OCYIIECTBIIET MOUCK HH(POPMAIMHK 1O Pa3IMYHBIM THUIIAM 3aIPOCOB
Kpurtepun u mikana orieHUBaHHS PE3yJIbTATOB 00yUEHHS 10 JUCIUIIIIHE
[TokazaTenu
OI[CHUBAHHS HenocraTounsrit JlocTaTouHbIH Cpennuit Bricokmii
YpOBEHBb YpPOBEHb YpOBEHb YpOBEHBb
b1.0.15-3.2 Ob6yuatomuiicst He OOyuarommuiics Oobyuatommuiics ¢ OOyuarommiics ¢
3HAET KaK c1abo 3HaeT Kak HE3HAYUTEILHBIMU TpeOyeMoi
OTIpeIeTIsIeTCS U oTIpeJieNsieTcs U omubKaMu 1 CTETIEHBIO MMOTHOTHI
pamKupyercs pamKupyercs OTACIBHBIMU ¥ TOYHOCTH 3HAET
uHpOpMaIus, nH(popMarus, mpoOenaMy 3HaeT KaK | Kak OmpeaessieTcs u
Tpedyemast st Tpedyemas 1t OTIpENeTISIETCS U pamKupyeTcs
peneHus pereHus pamKupyercs nHpopMaLus,
MIOCTaBJICHHOHN MOCTaBJICHHON uHpopmManus, Tpedyemast 1ist
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3aJa9u, KaKk
OCYILIECTBIISIETCS

MMOMCK WH(MOpMAITIHI
MO Pa3IYHBIM
THTIaM 3aIlIPOCOB

3a1a4d, KaK
OCYIIIECTBIISIETCS

MOMCK MH(pOpMALIUU
10 Pa3IHYHBIM
THIIaM 3aIPOCOB

TpeOyemast s
pereHust
MOCTaBJICHHOU
3aj1auu, KaK
OCYIIECTBISACTCS
MOUCK UH(pOpMAIH
M0 Pa3IHYHBIM
THUIIaM 3aIPOCOB

perIeHIs
MOCTaBJICHHOMN
3aJ]a4M, KaK
OCYIIECTBIISETCS
MOMCK HH(OpMaIUu
[0 pa3IuYHBIM
THIIaM 3aIIPOCOB

Pa3INYHBIM THIIAM
3aIpoCcoB

Pa3IMYHBIM THITAM
3aIpOCOB

OCYIIECTBIISTH TIOMCK
uHQOpMAIIH 1O
Pa3INYHBIM THIIAM
3aIpoCoB

b1.0.15-V.2 O6yuatomuiicst He OObyuarommuiics Oo6yuaromuiics OObyuarommuiics
yMeeT crmabo ymeer yMeeT UCIIOIb30BaTh yMmeeT
MHTEPIPETUPOBATh U | MHTEPIPETHPOBATh M | C HE3HAYUTEIHHBIMUA | HHTEPIPETHPOBATH
pamKUpOBaTh pamKUpOBATh 3aTpyIHEHUIMHU U paHXUPOBATh
WHpOpMAILHIO, WHPOPMALHIO, WHTEPIPETUPOBATH U UHOPMAIHIO,
TpeOyemyIo A TpeOyeMyto s pamKHpOBaTh TpeOyeMyto A
peueHus pereHus nHpOpPMAaLHIO, peleHus
MOCTaBIICHHOH MOCTaBJICHHON TpeOyeMyto UIst MOCTaBJICHHOM
3a1a4m; 3a71a4H; pemnieHus 3a1a4m;
OCYIIIECTBIISITh TIOUCK | OCYIIECTBIISITH OUCK TIOCTaBJICHHOM OCYIIECTBIISTD
WHPOPMALIUH TT0 UHPOPMAIUH 10 3a/1a4y; NOUCK MH(pOopMaIu
Pa3IMYHBIM THIIAM pa3IUYHBIM THIIAM | OCYIIECTBIISTH MOUCK 0 Pa3INYHBIM
3aIpoCoB 3aIpoCoB nHpopManuu no THIIaM 3aIIPOCOB
Ppa3IMYHbIM TUITIAM
3aIpOCOB
b1.0.15-H.2 OOyuaromuiicst He OO0yyvaromuiics OO0y4arommuiics ¢ OO0yuarormuiics
BJIaz€eT c1abo BiageeT HEOOIBIINMHU cBOOOIHO BiIaEET
HMHTEPIIPETUPOBATh U | UHTEPIPETUPOBATH U 3aTPyIHEHUAMU HUHTEPIPETUPOBATD
paHKUpOBaTh paHKUpPOBAThH BJIaJiceT W paHXUPOBATh
nH(pOpMAITHIO, nH(POPMAITHIO, WHTEPIPETUPOBATH U WH(pOPMAITHIO,
TpeOyeMyIo aJis TpeOyeMyto 1Jist PaHXHpPOBATh TpeOyeMyIo AJs
peleHus pelIeHns UHQOpPMAITHIO, pelenus
MIOCTaBJICHHOU [OCTaBJICHHOU TpeOyemyto ass MOCTaBJICHHOMN
3a71a4m; 3a71a4m; pemieHus 3a1a4H;
OCYIIECTBIISITh IOUCK | OCYIIECTBIISITH TOUCK MOCTaBJIEHHON OCYILIECTBIIATh
nHpopmManuu no uH(pOopMaLUH IO 3a1a4H; HOMCK MH(popMaIu

10 Pa3THYHBIM
THIIaM 3aIIPOCOB

VYK-1.3. [Ipu 06paboTke nHPOPMALIMU OTIUYAET (HaKThl OT MHEHHI, HHTEPIIPETalni, OIIEHOK, (POPMHUPYET
COOCTBEHHbBIC MHEHHS M CYXKJICHHUS], apTYMEHTHUPYET CBOM BBIBOJIBI M TOUKY 3PEHHS

KpI/ITepI/II/I U IIKaJIa OIICHUBAHUS PE3YyJIbTATOB O6y‘leHI/I$I IO JUCHHUIIIIMHE

ITokazarenu
OI[CHUBAHHS HenocraTounsrit JlocTaTouHbIH Cpennuit Bricokmii
YpOBEHb YPOBEHb YpOBEHb YpOBEHb
b1.0.15-3.3 OOyuaromuiicst He OO0yyvarommuiics OO0yuarommuiics ¢ OO0yyarommuiics ¢
3HAET Kak 00paboTKe ci1abo 3HaeT HE3HAYUTEIHHBIMU TpeOyemoit
uHbOpMaIUH Kak 00paboTke OITNOKAMH U CTEIEHBIO IMOTHOTEI
OTIUYaTh (aKThI OT rH(popMaIuu OTAECNbHBIMU Y TOYHOCTH 3HAET
MHEHUH, OTIUYaTh (GaKThl OT | MPOOEIaMu 3HAeT KaK Kak 00paboTke
WHTEPIPETaLNH, MHEHUH, o0OpaboTke uHQOpMAITUH
OIICHOK, KaK HHTEPIIPEeTalnH, nHpOpMaITUU OTIUYaTh (aKThI OT
hopmupoBath OIICHOK, KaK OTIU4aTh (aKThI OT MHEHHUIA,
COOCTBEHHBIE (hopmupoBaTh MHEHHH, WHTEPIpPETaLni,
MHEHHS U CYXKJICHHS, COOCTBEHHEIE HMHTEpIpeTalnH, OIIEHOK, KaK
apryMeHTUPOBaTh MHEHUS U CYXJICHUS, OIICHOK, KaK (hopMupoBaTh
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CBOMU BBIBOJIbI U
TOYKY 3pEHHSA

apryMEeHTHUPOBATh
CBOU BBIBOJIBI H
TOYKY 3pPEHHUS

dhopmupoBaThH
COOCTBEHHBIE
MHEHHS U CY)KICHHS,
apryMeHTHPOBATh
CBOM BEIBOJIBI U
TOYKY 3pCHUS

COOCTBEHHEIE
MHEHUA U
CYXKIEHUS,
apryMeHTHPOBATh
CBOM BBLIBOJBI U
TOYKY 3pCHHS

b1.0.15-Y.3 OObyuaromuiicst He OO0yyaromuiics OO6yuarommuiics OO0yyaromuiics
yMeeT OTJIN4aTh ciabo ymeer yMEET UCIIOJIb30BaTh yMEeT OTJIN4aTh
(baxTbl OT MHEHHH, OTIMYaTh (GaKThl OT | C HE3HAYUTENBHBIMH | (PaKThl OT MHEHUH,
HWHTEpIIpeTaIui, MHEHUH, 3aTpyIHEHUSIMU HHTEpIpEeTaIi,
OLIEHOK, KaK HHTEpIpeTanuii, oTan4aTh (HaKThl OT OLIEHOK, KaK
¢dbopmupoBaTH OLICHOK, KaK MHEHHH, ¢dbopMHpoBaTH
cOOCTBEHHbIE (hopmMHpOBaTH WHTEpIpeTaLuii, COOCTBEHHBIE
MHEHUS U CYKAEHUS, COOCTBEHHBIE OLIEHOK, KaK MHEHHSA U
apryMeHTHPOBaTh MHEHHUS U CYKACHUS, ¢dopMHupOBaTH CyXK/IeHUs,
CBOHU BBIBOJIBI U apryMEeHTUPOBATh cOOCTBEHHBIE apryMEHTUPOBATh
TOYKY 3pEHUS CBOY BBIBOJIBI U MHEHHUS U CYKACHUS, CBOM BBIBOJIBI U
TOYKY 3pEHHUS apryMEeHTHPOBATh TOYKY 3pCHHS
CBOH BBIBOJIBI U
TOYKY 3pEHHUS
b1.0.15-H.3 OOyuaromuiicst He OO0yyaromuiics OO0y4arommuiics ¢ OO0yuaromuiics
BJIaJiceT HABBIKAMU cnabo BiajeeT HEOOBIINMH cBOOOJTHO BIIaICET
WHTEPIIpETaIHiA, HaBBIKAMHU 3aTpyIHEHUIMHU HaBBIKAMH
OLICHOK, HHTEpIpeTauuii, BJIaJieeT HaBBIKAMH HHTEpHpeTanui,
(dbopmupoBaHUs OLICHOK, UHTEpIpeTaLuii, OLICHOK,
COOCTBEHHBIX (opMupOBaHUS OLICHOK, (hopmupoBaHus
MHEHUH U CyKAeHUN COOCTBEHHBIX (dhopmupoBaHus COOCTBEHHBIX
MHEHUU U CYKIECHUU COOCTBEHHBIX MHEHUHU U
MHEHUH U CYKIECHUN CYXKJIEHUH

3. TunoBbie KOHTPOJIbHBIE 32]aHNsI M (WJIH) HHbIE MATEPHAJIbI, HEOOXOAMMBbIE /1JIs1 OLleHKH
3HAHMA, YMEHHUIl, HABBIKOB U (MJIH) ONBITA AeATEIbHOCTH, XapaAKTEePHU3YIOIIHX
copMUpPOBAHHOCTH KOMIIETEHIMH B MpoLiecce 0CBOCHMS TN CHUTITHHBI

Tunosble KOHTPOJIbHBIE 33/1aHUS U MaTepHalibl, HEOOXOAUMBIE JIIsl OLICHKU 3HAHWM, YMEHUN U
HaBBIKOB, CO/IEPIKATCS B yUeOHO-METOIMYECKUX pa3paboTKax, MIPUBEICHHBIX HIKE.

1. MonexynsapHas ¢u3uka U TEpPMOJMHAMUKA [DIEKTPOHHBIN pecypc]: yuel. mocobue st
CaMOCTOSITENIbHOW PabOThl CTYAEHTOB OYHOM M 3a0uHOW (hopMbl 0OyueHus [Hampasienuil 35.03.06
Arpounxenepus, 13.03.02 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro  cuipbs, 23.03.03 OxcmmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIUH U
KOMILIEKCOB, criennaibHoCcTH 23.05.01 Hazemusbie TpancnopTHO-TEXHOJIOoTHYecKue cpeactna] / KOxuo-
VYpansckuit I'AY, HWuctutyt arpounxkenepuu; coct. E. M. bacapeiruna. - YensOunck: IOsxHO-
VYpansckuii 'AY, 2019. - 47 c.: Tabxn. - bubnuorp.: c. 47 (5 Ha3s.). Pexxum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyYecKue OCHOBBI KJIACCUUECKOW MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue asis
CaMOCTOSITENTbHOH PabOThl CTYAEHTOB OYHOM M 3a0uHOU (opMmbl oOyueHus [HampasieHuil 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreruka u 3aekTporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro cuipbsi, 23.03.03 OxkcmyaTanus  TpaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMILIEKCOB, criennaiibHOCTH 23.05.01 HazemHsbie TpaHcnopTHO-TEXHOJIOTHYECKUE cpeactna] / KOxHo-
Vpansckuit I'AY, HUuctutyr arpoumkenepuu; coct. E. M. bacapeiruna. - YensOunck: OsxHo-
VYpanmeckuii 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: ¢. 99 (5 Haszs.). Pexxum nocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocTrostHHBIH TOK [DneKkTpoHHBI pecypc]: ydeb. mnocobue ist
CaMOCTOSITENTbHOH PabOThl CTYACHTOB OYHOM M 3a04. popmbl oOyuenus / IOxuo-Ypansckuit 'AY,
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HNucturyt arponnxenepun; coct. E. M. bacapsirnna - Yensionnck: KOxxuno-Ypansckuii 'AY, 2018 - 95
c. - Hocryn u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DIEKTPOMAarHUTHHIE SIBJICHUS M KBAHTOBBIC (D PeKThI [ DIEKTPOHHBIN pecypc]: yuel. mocodue
ISl CAMOCTOSITENIbHOW PabOThI CTYJICHTOB OYHOM U 3a04. (hopMmbl 0Oyuenus / FOxno-Ypansckuit [AY,
HNHuctutyT arponnkenepun; cocT. E. M. bacapsiruna - Yensionnack: KOxxno-Ypanbckuii 'AY, 2018 - 49
c. - loctym u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sM. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIM pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3a04HOM popMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 Dnexrposnepretuka u snekTporexuuka, 19.03.02 IIpoaykTel nuTaHUs U3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaibHOCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeactBa] / KOxHO-
VYpansckuii 'AY, Uncturyt arponrkenepun; coct.: E. M. bacapeiruna, 0. A. Hukummun. - 2-e u3f.,
ucrp. u nom. - Yensaodunck: OxHo-Ypansckuii [AY, 2019. - 182 c.: un., 1abdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MEXaHUKH. MoJieKysipHasl (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc]: mabopaTOpHBIA MPAKTUKYM JJIs CTYJEHTOB OYHOM U 3209HOM ()OpMbI 00YUCHHUS [HAPABICHHIA
35.03.06 Arpounxenepus, 13.03.02 DnexrposHepretuka u snaekrporexHuka, 19.03.02 ITpoaykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, crernanbaoctu 23.05.01 HazemHbie TpaHcnopTHO-TeXHOJIorHYeckue cpenctsa] / KOxuo-
VYpansckuii ['AY, Uncturyt arponmkenepun; coct.: E. M. bacapeiruna, 10. A. Hukummn. - 2-e u3.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: ui., Tabn. - C npun. - bubnuorp.:
c. 133 (5 nasB.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHAJIbl, ONpeessolue Npoueaypbl OlleHNBAHUS 3HAHUI, yMeHHH,
HABBIKOB M (MJIM) ONBITA AeATEIbHOCTH, XapPaKTePU3yIMX C()OPMUPOBAHHOCTH
KOMIIeTeHIIMH

B naHHOM pa3znene MeTOOMYECKHE MaTepuallbl, OINPEACISIONUE IMPOLEAYpbl OLECHUBAHUS
3HaHWUW, YMEHUH, HABBIKOB, XapaKTEpHU3YIOIIUX 0a30BbIi 3Tan (OpMHUPOBAHUS KOMIIETCHLUUN IO
mucuuminHe «Dusuka», IpUBeIeHbl TPUMEHUTENBHO K KOKJIOMY U3 HCIOJIb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISl YCIIEBAEMOCTH M MMPOMEXKYTOUHOM aTTecTallui 00yJaroLIuxcs.

4.1. OueHo4HbIe cpeCTBA /sl IPOBeJeHUS TEKYLero KOHTPOJIsl yCIieBaeMOCTH B
npouecce NPaKTHYeCKOil MOATOTOBKH

4.1.1. Onpoc Ha TPAKTUYECKOM 3aHSITHH

OtBer Ha MMPAKTUYCCKOM 3aHATHUUN UCIIOJB3YCTCA IJIA OLCHKHW Ka4C€CTBA OCBOCHUA 06y‘~IaIOHII/IMC5[
OCHOBHOW mpodeccruoHanbHOW 00pa3oBaTeNbHON MPOrpaMMbI MO OTAETBHBIM BONpPOCaM U TeMaM
JTUCHUTIIMHBL. TeMbl W TUIaHBl 3aHATHH (CM. METOApa3palOTKU 1. 3) 3apaHee COOOIIAI0TCs
oOyuatormumcsi. OTBET OIIEHHBACTCS OIEHKON «OTIMYHO», «XOPOIO», «YAOBIETBOPUTEIHHO» WU
«HEYJIOBJICTBOPHUTEIHHO.

Ne OneHouHbIE CPECTBA Kon u HanMeHoBaHMe
TunoBble KOHTPOJIbHBIE 3afaHusi M (WIM) HHBIE MaTepUalbl, MHIMKATOpa
HE00XO0/IMMBIE /7S OLICHKHU 3HAHUM, YMEHUH, HABBIKOB U (MJIM) OTIbITA KOMIIETECHIIUU
JIEeATEITbHOCTH, XapaKTEPU3YIOLIUX c(OpMUPOBAHHOCTb
KOMIIETEHIIMH B IIPOLECCE OCBOCHUS NUCLIUIUIMHBI
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1 | Juck pamguycom 20 cm Bpamaerca coracHo ypasHeHuto | YK-1.1. Ananusupyer

o=A+Bt+Ct? rae A=3 pax; B=- 1c}; C=0,1c?, ¢ - yron moBopora | 3amady, BbIIEIAS €€

paauyca aucka. Onpenenuts Juisi MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue 0a3oBbIe

yIJ1a MEeX/1y BEKTOPaMH TIOJTHOTO U HOPMAIILHOTO YCKOPEHHIA, & TAKXKE COCTABIISIOIIHE,

YHCI0 000POTOB, C/IETAHHBIX TUCKOM K JAaHHOMY MOMEHTY OT Hayasa paccMaTpuBaeT u

BpameHus. M300pa3uTh BEKTOPHl BCEX KUHEMATHUYECKUX BEIUYHMH B npeiaraet

YK%aHHBIﬁ MOMCHT BPpEMCHU BO3MOJXHBIC BAPpHAHTBI
pereHus

MOCTaBJICHHOM 3a1a4H,
OlLICHHUBAas UX
JIOCTOMHCTBA U

HEJIOCTATKU
2 | 3a30p Mexay 0OKJIaZKaMH IJIOCKOTO KOHAEHCATOpa YK-1.2. Onpenenser,
3anoyiHeH crekyioM. Emkocth koHnencatopa C = 4,0u®. Haiitu Tok HMHTEPIPETUPYET U
YTEUKH 4Yepe3 KOHJEHCATOp MpH IM0Jadye Ha HEro HampsHKeHUs pamXHupyer
U=2,0kB. nHpopmaruto,
TpedyeMyto Jist
peleHus

IIOCTaBJICHHOM 3aJa4H;
OCYIIECTBIISIET TIOUCK
UH(POPMALIUH TI0
Pa3IMYHBIM THIIAM

3a1pocoB
3 | HenpoBoasmas cdepa paauyca R = 50 mm, 3apsikeHHass paBHOMEPHO YK-1.3.
C THOBEPXHOCTHOH mmoTHOCThIO G=10,0 MxKm/m% Bpamaercs c ITpu 0OpaboTke
YIII0BOM CKOPOCTBIO (=70 paj/c BOKPYT OCH, MPOXOSIIEH uepe3 ee HHpOpMALHH
ueHTp. HaiiTu MarHUTHYIO MHIYKIHIO B IIEHTPE Cephl. OTJINYaeT (PaKThl OT
MHEHH,
MHTEpHpETALUH,

OIICHOK, (hopMupyer
cOOCTBEHHEIE MHEHHUS
U CYXJICHHUS,
apryMeHTHPYET CBOU
BBIBOJIBI U TOUKY
3peHust

Kputepun omenku orBera (Tabil.) TOBOIATCS JO CBEACHUS OOYYaIOIIMXCS B Hayale 3aHATHU.
OreHka 00BSBIIAETCA 00YUAIONMIEMYCsl HEMTOCPEICTBEHHO MOCJIE OTBETA.

Ilkana Kputepun onenuBanus

- 00y4Jaromuiics MoJHO yCBOMJI y4eOHBINH MaTepua;

- IPOSIBJISIET HABBIKU aHaIM3a, 0000IEHHS, KPUTHUECKOTO OCMBICIICHHUS
U BOCTIPUATHSA UH(OPMALIUY, HABBIKHA OMMCAaHUS OCHOBHBIX (PU3MUYECKHX

- Marepuana M3JI0KE€H TIPaMOTHO, B OIPENCIICHHONW JIOTUYECKON
IIOCJIEI0BATENIBHOCTH, TOUHO UCIIOJIBb3YETCS TEPMUHOJIOTHS;

- TIOKa3aHO YMEHHE WJUIIOCTPUPOBATh TEOPETUYECKUE ITOJIOKECHUS
KOHKPETHBIMH IPUMEPAMHU, TPUMEHATh UX B HOBOM CUTYallUH;

- IPOIEMOHCTPUPOBAHO YMEHUE PEILIATh 3a1auH;

- MOryT OBbITh JOMYIIEHBbl OAHA—IBE HETOYHOCTHU IMPU OCBEUICHUH
BTOPOCTEIEHHBIX BOIIPOCOB.

Onenka 5
(oTIMYHO)
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OueHka 4
(xopor10)

OTBET YJIOBJIETBOPSET B OCHOBHOM TPEOOBAaHUSAM Ha OLICHKY «5», HO IIpU
3TOM UMEET MECTO OJIUH U3 HEIOCTATKOB:

- B YCBOCHHUH y4eOHOTO Marepuaia JONyIeHbl HeOObIIHe MPoOeIbl, He
MCKa3UBILHE COJCPIKAHUE OTBETA,;

- B pCICHUU 3a1a4 JOIMYIICHbI HC3HAYUTCIIbHBIC HCTOUYHOCTH.

OneHka 3
(YZIOBJIETBOPUTEIHHO)

- HEMOJIHO WJIN HEIOCJIEI0BATEIbHO PACKPBITO COIEPKaHUE MaTepuara,
HO TIOKa3aHO oOllee MOHMMAaHUE BONPOCAa U IPOIEMOHCTPUPOBAHBI
YMEHHsI, JOCTATOYHbIE U1 JAJIBHEHIIETO YCBOCHHS MaTepraa;

- MMEJHCh 3aTPyIHEHHUS WM JOMYIICHbl OUIMOKH B ONpEACICHUU
HOHATUH, UCIOJIB30BAaHUKM TEPMHUHOJOTHM, OINUCAHUU (U3UUYECKUX
3aKOHOB, SIBIICHUU W IIPOLICCCOB, PEUICHUH 3a]a4, UCIIPABICHHBIE I10CIIE
HECKOJIbKMX HABOASILUX BOIIPOCOB;

- HENOJIHOE 3HAHUE TEOPETHUECKOro Marepuaia; oOydaromuiicss He
MOJKET IPUMEHUTH TEOPHIO B HOBOM CUTYallUU.

Onenka 2
(HEeY1OBIETBOPUTENBHO)

- HE PACKPbHITO OCHOBHOE COJEpKaHHe y4eOHOro MaTepuaia,

- oOHapyXeHO HE3HaHWE WJIM HETOHMMaHue OoMblled uiau Hamboiee
BaXHOW YacTH y4yeOHOIro Marepuaa;

- JONyIIEHBl OMKMOKU B ONpPEICICHUU TOHSTHH, MPU HCIOIb30BAHUU
TCPMUHOJIOTHHM, B OIIKMCAHUH (1)I/I3I/I‘-ICCKI/IX 3aKOHOB, SIBJICHUM |
IPOLIECCOB, PEIICHUH 33/1a4, KOTOPbIE HE HCIIPABIICHBI [TOCIIE HECKOIBKUX

HaBOJAAIMX BOIIPOCOB.

4.1.2. OnenuBanue oT4era mo 1adboparopHoi padore

OTuet no 1abopaTopHON pabOTE UCIIOIB3YETCS ISl OLEHKH KaueCTBa OCBOCHUS 00YJaIOIMCS

OCHOBHOH TPO(ECCHOHATBHON 00pa30BaTEIbHOW MPOrPaMMbl MO OTACIBHBIM TEMaM IUCIUILTAHBI.
Conepxanne u opMa OTIETa 110 JTA0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJIMICCKUX YKA3aHUSIX K
naboparopubiM pabotam (m. 3 POC). ComepxaHue oTyeTa M KPUTEPUU OIEHKU oTdera (Tabi.)
JOBOJISITCS JIO CBEJICHUST 00YYAIOIINXCS B HAYAJIC 3aHSITHIA.

No Ol1leHOYHbIE CPEJICTBA Kox u Haumenosanue
TumnoBble KOHTPOJbHBIC 3afaHusi W (WIM) HWHBIE MaTepHAIbI, WHIUKAaTOpa
HEOOXOIUMBIC ISl OLIEHKW 3HAaHWW, YMEHUU, HaBBIKOB U (WIJIH) KOMIIETEHIINHT
OTBITa JESTEIBHOCTH, XapaKTEPU3YIOUUX CPOPMUPOBAHHOCTH
KOMITETEHIIMI B IPOLECCE OCBOCHMS TUCIIUIUIMHBI

1 1. YUto Ha3BIBAETCS CHIION TSKECTH? VYK-1.1. Ananuzupyet
2. YUTto nogHMMaeTCs O/ CUII0N BCEMUPHOTO TATOTEHUA? 3a/1auy, BBIIEISS €€
3. 3anummTe GopMyITy IJIs ONIPEACIICHUS] YCKOPEHUS CUITBI 0a30BbIE
TAKECTH. COCTABJISIFOLIME,
4. Kak omnpezensiercst ycKopeHrne CBOOOIHOTO TaJIeHUs ¢ TTOMOIIBIO paccMarpuBaeT u
MaTeMaTU4eCcKOro MasiTHUKa? MpeasiaraeT
5. YUrto Ha3bIBaE€TCS MATEMAaTHYECKUM MasTHUKOM? BO3MOJKHBIE BAPUAHTHI
6. Kak ompegenuts mnepuon KoieOaHHM MaTeMaTHUECKOTO pelieHus
MasiTHUKA? MOCTaBJICHHOMN
3a/1auu, OLICHUBAs UX
JIOCTOUHCTBA U
HEJOCTATKU
2 1. OT KaKuX BEJIMYMH 3aBUCUT AJIEKTPOEMKOCTh KOHAEHcaTopa? YK-1.2. Onpenenser,
2. 3anumute GOPMYIBI IO KOTOPHIM OIPEAeTsSeTCs UHTEPIPETUPYET U
ANEKTPOEMKOCTh TUIOCKOT0, C(HEepUUECKOTO U UITUHIPUIECKOTO paHXUpyeT
KOHJIEHCAaTOPOB. uH(pOpPMAIIHIO,
3. IIpu Kakom yCJI0BHH MOCT Y UTCTOHA HAXOJIUTCS B PABHOBECUH? TpeOyeMyto ISt
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4. Kak n3MeHAI0TCS 3HaU€HUs! BEPTUKAJIBHON U TOPU30HTAIBHOU
COCTaBJIAIOLIEH HAIPSYKEHHOCTH MAarHUTHOT'O OIS 3eMJIH ITPU
nepexoze OT IKBAaTOpa K MOJI0Cy?

5. Kak u3Mmensiercs HoKa3aHus BOJbTMETPA IPUCOETUHEHHOTO K
MCTOYHUKY TOKA IIPU YBEJIMUEHUU COIIPOTUBIICHUS LIEeTIN?

peenus
TTOCTaBJICHHOU
3a/1a4u; OCYIECTBIISET
MOMCK MH(pOpMauu
110 pa3JII/I‘-IHbIM TUIIaM

3aIpoCcoB
3 1. Yro mpexacrapinseT co0oii TupaKIIMOHHAS PEIISTKA U KaK 3Has YK-1.3.
YHCIIO ITPUXOB, MPUXOSIIUXCS HA SAMHUILY JUTUHBI OTIPEICITUTh [Tpu o6paboTke
ee nepuon? uHpOpMaLUU
2. llpu nudpaxium JTy4n Kakoro BeTa MMEIOT HauOOJIBIINN Yo oTiryaet (haKkThl OT
OTKJIOHCHMSA? MHCHUH,
3. Uem OoTIIM4aeTCs €CTECTBEHHBIN CBET OT MOJISIPU30BAHHOTO U UHTEPIpETANnH,

KaKUM CIIOCOOOM MX MOXKHO OTJIMYUTH?

4. J1nst KakuX LIeJIeil UCIIONIb3YI0TCA ONTHYECKHUE TUPOMETPHI U
HA30BHUTE UX OCHOBHBIC THUIIHI.

5. YeM IUCTIEPCHOHHBIN CIIEKTP OTIMYAETCS OT AUPPAKIIUOHHOTO?

OLIEHOK, (hopMupyer
COOCTBEHHbIC MHEHUS
U CYKJICHUS,
apryMEHTHPYET CBOH
BBIBOJIbI U TOUKY
3peHust

Otuer OLNCHUBACTCA II0 YCMOTPCHHIO IIpCriogaBaTCIA OILICHKOM COTJIHUYHO», «XOpPOoLIOo»,
«YHAOBJICTBOPUTCIIBHOY», «HCYAOBJIICTBOPUTCIBHO» HIIN OHCHKOﬁ GBadTCHO», «HEC 3a4YTCHO». OHCHKa

3a4YTCHO» CTAaBUTCA

oOyJaromumcs,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPHUTEPUSM,

YCTAHOBJICHHBIM JIISI TIOJIOXKHUTEIBHBIX OICHOK («OTIMYHO», «XOPOIIO», «YyIOBICTBOPHUTEIHHOY).
OreHka 00BsBIIAETCA 00YUAIOIIEMYCsl HEITOCPEICTBEHHO MOCTIE CIaYu OTUYETa.

(HEey1OBIETBOPUTENHHO)

Hlkana Kpurtepuu oneHuBanus
- U3JI0)KEHHE MaTepualia JOTHYHO, TPaMOTHO;
- cBOOOTHOE BJIaJICHHE TEPMUHOJIOTHEH;
Ouenka 5 - YMEHHE BBICKAa3bIBaTh M OOOCHOBATH CBOM CYXKACHHUS IPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;
(oTIM4HO)
- YMEHHE ONUCHIBATh (PU3NYECKUE 3aKOHBI, SIBICHUS U MPOLIECCHI;
- YMEHHE POBOANTD U OIICHUBATH PE3YJIbTAThl H3MEPEHHIA;
- cI0COOHOCTB PEelIaTh 334a4H.
- U3TI0KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOO/IHOE BJIaJIEHHE TEPMUHOJIOTHEH;
Onenka 4 - OCO3HAHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUM JUIsI ONHCAHMS
(xopo110) (U3NYEeCKUX 3aKOHOB, SIBJICHUH U NPOLIECCOB, PEIIEHUS KOHKPETHBIX 3aj1ad,
MIPOBE/ICHUSI M OICHWBAHUS PE3yIbTATOB M3MEPEHH, HO COJCpKAHUE H
(dopMa 0TBeTa UMEIOT OTJEJIbHbIE HETOUHOCTH.
- U3TIOKEHHE MaTepHalia HEeMoJIHO, HETTOCIIeI0BaTEIbHO,
- HETOYHOCTH B OINpPEJAEICHUU MOHATUHA, B NPUMEHEHUM 3HAHUU JUIs
Onterxa 3 onmucaHusi (U3NYECKUX 3aKOHOB, SIBJICHHH W TPOIECCOB, petiieHs
KOHKPETHBIX 3a/1a4, IPOBE/ICHUS U OLICHUBAHU Pe3yIbTaTOB U3MEPEHNUH,
(YZ1OBJIETBOPUTENBHO) o
- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA;
- 00Hapy)XMBaeTCsi HEJOCTAaTOYHO TJIyOOKOEe IOHMMAaHUE H3YyYEHHOTO
MaTepuaa.
- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHI; JOMYIIEHbI OIMOKH B
OTIpENIeICHUH TIOHSATHIA W ONUCAaHWHM (PU3MUYECKUX 3aKOHOB, SIBICHUH H
Onenka 2 MIPOIIECCOB, MCKAXXEH WX CMBICH, HE peIIeHbl 3aJjaud, HE MPABUIIBHO

OLICHUBAIOTCS pPe3yJIbTaThl U3MEPEHUN;
- HEe3HaHHWE OCHOBHOIO Marepuana y4eOHOM MpOrpaMMBbl, JIOMYCKAarOTCS
rpyOble OIIMOKH B M3JI0KEHUU.
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HIxana

Kpurtepuu oneHnBanus

OreHKa «3a4TeHo»

- U3JIO)KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;

- cBOOO/IHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXJICHHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NUCCKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOUTH U OIICHUBATH PE3YJIbTAThI U3MEPEHUN;

- CIIOCOOHOCTh peIlaTh WHKCHEPHbIC 3aJavyd (JOMyCKAeTCs HaIN4He
MaJIO3HAYUTENBHBIX OMIMOOK WM HEIOCTATOYHO IMOJIHOE PACKPBITHE
CoJIepKaHue BOTIPOCA UM MOTPEIIHOCTh HEITPUHIIUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

- OTCYTCTBHUC HCO6XO,I[I/IMBIX TEOPETUICCKUX 3HaHI/II71; JONMYIICHEBI OIINOKHU
B ONpCACIICHUA IMOHATUM M OIHCAHHUU (I)I/ISI/I‘IGCKI/IX 3aKOHOB, SIBIICHUI U
IIpoHECCOB, HMCKAXCH HUX CMBICII, HC PCIICHBI 3aaa4dd, HC IIPaBUJIBHO

OreHka «He 3a4TEHOY .
OIICHUBAIOTCS PE3YJIbTAThI H3MEPEHUI;

rpyObIe OIMOKH B N3JI0KEHUH.

- HC3HAHHUC OCHOBHOI'O MaTcpualia yqe6H0171 mporpaMmsbl, AOITYCKAOTCA

4.1.3. TectupoBanue

TectupoBanue UCHONIB3yeTCS M OLEHKM KadecTBa OCBOEHHUS OOYyYarolIMMcs OCHOBHOM
npodeccHoHATEHOM 00pa30BaTEIBLHOMN MPOTPAMMBI TIO OTICTHHBIM TEMaM WJIH pa3/ieiaM JUCIHILTAHBL.
Tect mpexacraBnsger coOOi KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33JaHUM, MMO3BOJISIONIMA YIPOCTUTH
MIPOLIEAYPY H3MEPEHUS 3HAHUH U yMeHHH oOydaromuxcsi. OOydaromuMcs BBIIAIOTCS TECTOBBIE 3aIaHUs
¢ (GOpMyIUPOBKOW BOIMPOCOB U MPEIJIOKEHUEM BBIOPATh OAMH MPABUIBHBIA OTBET M3 HECKOJIBKHX

BapHuaHTOB OTBCTOB.

No OlLieHOYHBIE CpPEICTBA

TunoBsle KOHTpONbHBIE 3afaHus U (WIM) HHBIE MaTepualbl,
HEOOXOIMMBIE ISl OLIEHKU 3HAHWUW, YMEHMH, HaBBIKOB U (WJIM)
OIbITa JIEATENIBHOCTH, XapaKTepU3YyIOUIMX Cc(HOPMUPOBAHHOCTD
KOMIIETEHIIMHI B IPOLECCE OCBOCHUS AUCIUIUIMHBI

Ko 1 HaumenoBanue
WHJUKaToOpa
KOMIIETEHIIUHA

1 1. Eciu uMmynbc CHCTEMbl MaTEpUAIbHBIX TOYEK B OTCYTCTBUHU
BHCHIHUX CHJI OCTACTCA MOCTOAHHBIM, TO HCHTP MaccC 9TOU CHCTEMBI
MOJKET JIBUTATHCH ...

- PABHOMEPHO M NPSIMOJIMHEHHO

- C IOCTOSIHHBIM YCKOPEHUEM

- C IIEpEMEHHBIM YCKOPEHUEM

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO

2. MoMeHT uHepuuHu TOHKOTro oOpyya maccoi M, pagumycom R
OTHOCHTENIBHO ~ OCHM, IpOXOAslled depe3 ULEHTp oOpyda
MEPNEeHIUKYJISIPHO IUIOCKOCTH, B KOTOpPOM JIEXKUT 0OpydY, paBeH
I=mR?2. Eciu och BpalieHHs MepeHecTH MapauielbHO B TOUKY Ha
o0pyde, ToO MOMEHT MHEPLIUU 00pyya

- YMEHBUIUTCSA B 2 paza

- yBenmuurcs B 1,5 paza

VK-1.1. Ananusupyer
3ajauy, BBIJEISS ee
0a3oBbIe
COCTABIISIONIHE,
paccMaTpuBaeT U
npesiaraeT
BO3MOXKHbBIE BAPUAHTBI
pereHus
[IOCTaBJICHHOU
3aJ1auu, OIICHUBAs MX
JIOCTOWHCTBA U
HE/IOCTAaTKU
VYK-1.2. Onpenenser,
WHTEPIPETHPYET U

- HE U3MEHUTCA paHXupyer

- yMeHbIIHTCA B 1,5 pasa uH(popMaIHnio,
- YBEJIMYHUTCH B 2 pa3a TpedyemMyro Juis
3. OTHOCHUTENBHON BEJTMUNHOM SIBIISIETCS ... peleHus
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- CKOPOCTh CBETa B BaKyyMe
- OapUOHHBIN 3apsia

- JJHMTEJLHOCTL COOBLITHS

- DIIEKTPUYECKHUI 3apsi]

4. CpenHsisi KHHETHYECKAs SHEPTHUS MOJIEKYJIBI HI€aTIbHOTO ra3a mpu
temmnepatype T paBHa e=iKT/2.. 3aech i=Ny+ Ngp+2Nk, TAE Nu, Ngp, Nk
— YHCJIO CTENeHeH CBOOOBI MOCTYIATEIbHOTO, BPAIIATEILHOIO U
KOJICOATENBHOIO JBMKECHUN MOJIEKYIIbL. [Ipy yCIIOBHH, YTO MMEKOT
MECTO TOJBKO IMOCTYNATEJIbHOE W BPAIIAaTCIbHOEC JBHIKEHHE, IS
Bojiopoaa (Hz) urcio | paBHO

5. B mpouecce M30TEPMUYECKOTO COOOIIEHUS TEIlIa MOCTOSIHHOM
Macce MIeanbHOro ra3a ero SHTPOIu ...

- HE MEHAETCS

- YMEHBIIIAETCS

- YBeJIMYHBaeTCs

6. VI3meHeHre BHYTPEHHEH SHEPruM ra3a IPOM3O0ILIO TOJIBKO 3a
cueT paboThI cKaTUs ra3a B ...

- H30TEPMHUYECKOM IIPOLIECCE

- 1300apHOM IpolLecce

- I30XOPHOM IIpoLecce

- ainadaTH4YecKoOM npouecce

7. Toduewnslii 3apsig +q HAXOOUTCA B IEHTPE COEPUIECKOi
noBepxHoctu. Eciu 3apsa cMecTUTh U3 LIEHTpa cQephl, OCTABIASA

€ro BHYTPpHU HEC, TO IIOTOK BCKTOpPa HAIps’KCHHOCTHU
QJICKTPOCTATHUYCCKOI'O I1OJIA Y€PE3 ITOBEPXHOCTDb C(bepbl. ..

- YMCHBIIUTCA,

- He U3MEHUTCH,

- YBCIIUYUTCA

8. Eciin yBenuuuTh B J1Ba pa3a HANPSHKEHHOCTb JJIEKTPHUYECKOIO
110JI B IPOBOJHMKE, TO YZEJIbHAsl TEIUIOBAsk MOLHOCTD TOKA ...

- YMEHBUIUTCS B /IBA Pa3a;

- HE UBMEHUTCH;

- YMEHbUIUTCSA B 4 paza

- YBeJIMUNTCH B 4 pa3za;

- YBEJIMYUTCS B JIBA Pa3a;

9. Ilpu mnomemeHUH JUAIEKTPUKA B BJIEKTPUUYECKOE T0JIE
HaNpsOKEHHOCTb  JJIEKTPHUUYECKOTO T0JIi BHYTPH OECKOHEYHOIo
OJTHOPOJHOTO H30TPOIHOTO JUAJIEKTPUKA C JIUAJIEKTPUUYECKON
IIPOHULIAEMOCTBIO € ...

- OCTaeTcsl HEM3MEHHOMH,

- OCTaeTCs paBHOM HYJIIO;

- YBEJIMUUBAETCS B € pa3s;

- YMeHbIIaeTcs B € pa3s

10. YMeHbIIIeHNE aMITTUTYIbI KOJIEOaHUH B CUCTEME C 3aTyXaHHEeM
XapaKTepU3yeTcs BpEMEHEM pernakcaiuuu. Eciau npu HEeM3MEeHHOM
OMMYECKOM COTIPOTHUBIIEHUU B KOJIEOATETbHOM KOHTYpPE YBEIMUUTH
B 2 pa3za MUHAYKTUBHOCTb KaTyLIKH, TO BPEMS peIaKCalyu. ..

- YMEHBIIUTCS B 2 pasa;

IIOCTaBJICHHOU
3a/1a4M; OCYLIECTBIISET
MOUCK HH(pOpMaLUU
0 Pa3JIMYHbIM TUIIAM
3aIpocoB
YK-1.3.

[Tpu o6paboTke
uHpopmauu
oTian4aeTr (haKkThl OT
MHCHUH,
WHTEPIpETALIH,
OLIEHOK, (hopMupyer
cOOCTBEHHBIE MHEHUS
U CY)KJICHHUS,
apryMeHTUPYET CBOU
BBIBOIBI I TOUKY
3peHust
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- YBeJIMYHUTCH B 2 pa3za;
- YBEJIMYUTCS B 4 pa3a;
- yMEeHbIINTCSA B 4 pasa

I[To pesynpbraramMm TecTa OOYYarOIIEMYyCS BBICTABIISCTCS OIEHKA «OTJIIMYHO», «XOPOIIOY,
«YZOBJICTBOPUTEIBHO» UITU «HEYJOBJICTBOPUTEIHLHO.

Kpurepun onenuBanus oTBeTa (Tabi.) MOBOAATCS O CBEIACHUS OOYyYarolIuXcs JO Havaia
TecTUpoBaHUs. Pe3ynpTar TecTupoBanusi 0OBABISETCS 00ydaromeMycst HEMOCPEACTBEHHO TOCIE ero
CIa4H.

Kpurepuu oneHuBanust

IIxaja o
(% NMpaBWJIBLHBIX OTBETOB)

Onenka 5 (0OTIIMYHO)

Orenka 4 (xopor1io)

Onenka 3 (yI0BIETBOPUTEIHHO)

Orenka 2 (HEYIOBJIECTBOPUTEIIBHO) Mmenee 50

TecroBble 3amaHMs, HUCHOJB3YIOLIMECS M OLEHKM KadyecTBa JUCLUUIUIMHBI C IOMOILBIO
nHPOPMAMOHHBIX TexHonoruii, mnpuBeaensl B PIIJ: «l10. HMHpOpMannoHHBIE TEXHOJIOTHUH,
UCHOJIb3yeMble MPU OCYIIECTBICHUN 00pa30BaTeIbHOI0 MPOLEecca 0 AUCHUILINHE, BKIIIOYas IIepeueHb
MIPOTPaMMHOTO oOecrieueHus] 1 MHPOPMALMOHHBIX CIIPaBOYHBIX cucteM» - My TestX10.2.

4.1.4. KonrponbHas pabora

KontponbsHas pabota npeaycmorpeHa i 3a04Hoi opmbl 00yuenusi. KonrponrsHas padora (KP)
ABIISICTCS NMPOJYKTOM, MOJy4aeMbIM B pe3yJbTaTe CaMOCTOSTENbHOTO IUIAHUPOBAHMS M BBIOJHEHUS
yueOHbIX 3amad. KoHTposnbpHas paboTa MO3BOJSET ONEHHWTh 3HAHUS M YMEHHS CTYJICHTOB, a TaKKe
YPOBEHb C(OPMHUPOBAHHOCTH HABBIKOB MPH paboTe ¢ yueOHOH TUTepaTypoit U JpyTUMH HCTOYHUKAMHU.
TumoBele 3a7a4M MO BCEM TeMaM, a TakXke MMQPB M 3aJaHus Ui CAMOCTOSTEIHHOTO PEIICHUS
cojiepKarcs B yueOHO-MeToAnYeckux pazpadorkax kadenpst (1. 3 ®OC).

Ne OrneHouHbIE CpeACTBa Kon u HanmeHoBaHue
TumnoBele KOHTPOJbHBIE 3aJaHust W (WJIM) UWHBIE MaTepuabl, UHANUKATOpa
HeoOXOUMbIE 1JIs OLICHKH 3HAHHM, YMEHH, HAaBBIKOB U (MJIN) OIbITA KOMIIETEHIINH
JESTEIILHOCTH, XapaKTEepU3YIOIUX c(OPMHUPOBAHHOCTH

KOMHGTGHHI/II\/'I B ITPONECCCC OCBOCHUSA JUCHUIIIIMHBI

1 JIBKeHHEe MaTepHaIbHOM TOYKH 33JaHO ypaBHeHHeM X = Bt + Ctz, YK-1.1. Ananusupyer

rae X - nmpsMoJuHeHas koopauHara, t - Bpems, B = 3m/c; C= - | 3aAady, BeIICIIAA €€
0,25m/c®>.  TlocTpouTh rpadMKM  3aBUCHMOCTM OT  BpeMEHH 6azoBbIe
KOOPJIMHATHI, MPOUIEHHOTO MMYTH, CKOPOCTH U YCKOPEHHUS 3a IIEPBBIE COCTaBJIAIOIINC,
10 cekyHa ABW)KEHHs, a TAaKKE€ HAWTHU 3HAUEHHUE CPEIHEH ITyTEBOU paccMaTpuBacT U
CKOPOCTH 3a TOT K€ UHTEPBAJI BPEMEHH. HpeJIaracT
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2 | Tpu oguHaKOBBIX TOYEHBIX 3aaa4a 2°10-9 K HaxoasaTcst B BepIInHaxX
PaBHOCTOPOHHETO TPEYrojbHHUKa co cTopoHOo 10 cMm. Ompenenutsb
MOAYJb U Ha-

MIpaBJICHUE CHJIBI, ICUCTBYIOIIEH HA OJIUH U3 3apsIOB CO CTOPOH JIBYX

JPyrux

3 | Konnencaropsl eMkocThio 1 MKD, 2 MKD 1 3 Mk®D BKJIIOUEHBI B IICTTh
¢ HanpspkeHueM 1100 B. OmnpenenuTs 3SHEpPrur0  Kaxzaoro
KOHJIEHCATOpa B Cliydae NapaIeIbHOTO W IOCIEAO0BATEIILHOTO HMX
BKJIFOUCHHSL.

4 | Tlpu NOAKITIOUEHUH K HICTOUHUKY TOKA OTPEOUTENS CONTPOTHBIICHUEM
0,5 OM mosne3Has MOIIHOCTh paBHA 12,5 BT, a mpu conpoTUBICHUM
notpeodurens 0,2 Om Beliensiercs nojie3Has mMouHocts 20 Br. Kakyro
HauOOJIBIIYIO MOJIE3HYI0O MOIIHOCTh MOKHO IMOJIYYUTh OT JTAHHOTO
UCTOYHUKA TOKA, M KaKyld MaKCHUMAJbHYIO CHJIy TOKa MOYKHO
MOJIYYUTh B IIENH C JAHHBIM UCTOYHUKOM TOKa?

5 | Pamka, cocrosiiast u3z 10 ButkoB paauycom 10 cMm, moMenieHa MexXAy
MOJIFOCAaMU  MarHuTa Tak, 4YTO IUJIOCKOCTh PaMKH TMapaiienbHa
MarHUTHBIM CHJIOBBIM JHHMAM. Korjga 1mo BUTKaM MpPOMYCKAIOT TOK
cwioi 2A, To AN yAepkKaHHs PAMKH B YKa3aHHOM TOJIOKEHUHU
TpeOyeTcs MPUIOKUTh K HE MEXaHWYECKUM MOMEHT paBHBIN 6,5°10°
® H-m. OnpeaenuTh HHAYKIHIO MATHUTHOTO HOJIS MEXKIY MOTIOCAMU
MarHura.

BO3MOKHBIE BapUAHTBI
pelieHus
IIOCTaBJICHHOM 3aJa4H,
OLICHUBAsI UX
JOCTOWHCTBA U
HEJ0CTaTKU
YK-1.2. Onpenenser,
UHTEPIIPETUPYET U
pamxupyer
UH(OpMALHIO,
TpeOdyemyro st
peneHus
MOCTaBJICHHOM 3a/1a4H;
OCYILECTBIISIET MMOUCK
nHpopMaIuu mo
Pa3TUYHBIM THITAM
3arpocoB
YK-1.3.

ITpu o6paboTke
uHpOpMauU
oTnu4aer (akThl OT
MHCHUH,
WHTEPIIpETAIUH,
OLIEHOK, (hopMHUpYET
COOCTBEHHBIC MHEHUS
U CYXJICHUS,
apryMEeHTUPYET CBOU
BBIBOJIBI U TOUKY
3peHus

OueHnka 00BABIIAETCSA CTYICHTY HEIIOCPEICTBEHHO IIOCIIE TPOBEPKU KOHTPOIBHOM PabOTHI.

Ilkana Kpurepuu onenuBanus
Orenka 5 Conepxxanne KP momHocThiO cooTBeTcTBYET 3ananuto. KP comepxkur
(OTIHUHO) JIOTMYHOE, IOCJIEOBAaTEIbHOE H3JI0KEHHE MaTepHuaja C IPaBUIbHBIM
pELICHUEM 3a/a4.
Onenka 4 Conepxxanne KP momHocThio cooTBeTcTBYeT 3azanuto. KP conmepxkut
(xoporiio) JIOTUYHOE, IIOCJIENOBAaTEIbHOE HU3JI0KEHHE MaTepuaja C HPaBUIbHBIM
pemieHreM 3anad. VMeroTcss OfHa-IBE HECYIIECTBEHHbIE OIIMOKU B
UCIIOJIb30BAHUM €IMHUI] U3MEHEHUS, B IOCTPOCHHBIX Ipadukax, cxemax u
T.J
Orenka 3 Conmepxxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.
(YIOBICTBOPHTEIHHO) [TpocmarpuBaeTcss HEMOCIENOBATEIbHOCTh H3JIOKEHHMS  MaTepuala,
IPEJCTaBIICHBI HEI0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
IMMOJIOKCHHS, UCITOJIB30BAHHBIC ITPU PCIICHUU 3a1a4. HNmeroTcst omnOKH B
UCIONB30BAHUU €IUHUI M3MEHEHUS, B IOJIYYECHHBIX pe3yibTaraX, B
MOCTPOEHHBIX Ipadukax, cxeMax U T.J
Onenka 2 Conmepxxanne  KP  4yacTMUHO  HE  COOTBETCTBYET  3aJaHHIO.
(Hey IOBICTROPHTEIEHO) [TpocmarpuBaeTcss HEMOCIENOBATEIbHOCTh H3JIOKEHHS MaTepHana,
IPEJCTAaBICHbI HEI0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
ITOJIOKCHHUA, HCITIOJIB30BaHHBIC npu PEIICHUN 3aga4. HNmerorcs
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CYIIECTBEHHBIC OIIMMOKH B WCIIOJIb30BAHUU CIUHUI] W3MCHEHUS, B
MOJIYYEHHBIX Pe3ysbTaTax, B MOCTPOECHHBIX rpaduKax, cXxemax u T.J1

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

4.2.1. 3auer
3aueT He MPeayCMOTPEeH YIeOHBIM IJIAHOM Ha OYHOU U 3a09HON (hopMax 0OydeHHS.

4.2.2. DK3aMeH

Dk3aMeH sBiseTcss (QOpPMOM OLEHKM KadecTBa OCBOCHHUS OOYYArOIIMMCS OCHOBHOM
npodeCCHOHAIBHONW 00pa30BaTEIbHOM MPOrpaMMbl IO pasfenamM AuciuIuImHbL. [lo pesympTaTam
JK3aMeHa 00YYaIOIIEMYCs BBICTABIISICTCS OIICHKA «OTIMYHOY, «XOPOIIOY, «yIOBICTBOPUTEILHOY WU
«HEYJIOBJIETBOPUTEIHHOY.

DK3aMeH MO JUCHHUIUIMHE IPOBOJIUTCA B COOTBETCTBUU C PACHUCAHUEM IPOMEKYTOUHOU
aTTeCTallMi, B KOTOPOM YKa3bIBa€TCS BPEMsl €ro MpPOBEIECHUS, HOMEp ayJUTOPUU, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPXKJICHHOE PACIIMCAHNE pa3MelIaeTcs Ha HHPOPMAIIMOHHBIX CTEH/IaX, a TAK)Ke Ha
ouIMaTEHOM caiiTe YHUBEPCUTETA.

VYpoBeHb TpeOOBaHUK JUIi IPOMEKYTOUHOM aTTeCTallMid OOYYalONIUXCS YCTaHABIMBACTCS
paboyeil mporpaMMoi TUCHUTUIMHBI U TOBOAMUTCS 10 CBEACHUS 00yJalonInXcs B HaYaie ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jektopamu. C paspelieHus 3aBeayromnero kadenapoi
Ha 9K3aMeHe MOXKET MPUCYTCTBOBATH IMIpernoaBaTelb Kadeapsl, MPUBICUCHHBIH AJ1 TOMOIIH B IpUeMe
JK3aMeHa. B ciydae OoTCyTCTBUA BEAYIIETO MPENOAAaBaTENs dK3aMEH IMPUHUMAETCS MPENOJABATEIIEM,
Ha3HAYEHHBIM PACTIOPSHKEHUEM 3aBEYIONIero Kadeapoi.

[lpucyrcTBe Ha 3adere mpemnojaBareneil ¢ Apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropsKeHUs: peKTopa, IpopeKTopa 1o yu4eOHO!, BOCIUTATENbHON paboTe U MOJIOEKHON MOJIUTHKE,
3aMECTHUTENSI JUPEKTOpa MHCTUTYTA 10 y4eOHOH paboTe He AOIyCcKaeTcCsl.

Jlna mpoBeneHus 3K3aMeHa BEAYLIWH IMpEnojaBareilb HAKaHYHE IOJy4aeT B CEKpeTapuare
IUPEKTOpaTa 3a4eTHO-9K3aMEHAIIMOHHYIO0 BEIOMOCTb, KOTOpas BO3BpAILlaeTCA B CEKpeTapuaT I0cIie
OKOHYaHUS MEPONPHUATHUS B ACHD NIPOBEIEHUS IK3aMEHA WINA YyTPOM CJIEAYIOLIErO JAHS.

DK3aMeHbl MPOBOJATCA MO OujeTaM B YCTHOM WJIM IHUCBMEHHOM BHJE, JIMOO B BUJE
TECTUPOBAHUA. DK3aMEHALIMOHHbIE OMIIEThI COCTABIISIOTCS 10 YCTAaHOBIEHHON ()OpME B COOTBETCTBUU
C YTBEpKIEHHBIMM Kadenpoil HK3aMEHAlMOHHBIMM BONPOCAMU M YTBEPXKIAIOTCS 3aBEIYIOIIUM
kadenpoil exxeronHo. B Ounere copepkutcs 2 TeOpEeTUYECKUX BOIIPOCa U 3ajaya.

DK3aMeHaTOpy NPEAOCTABIIAETCS MPABO 337aBaTh BOIPOCHI CBEpX OWieTa, a TakkKe MOMHMO
TEOPETUYECKMX BOMNPOCOB JaBaTh JUISl PELICHHs 3aJa4d W INPUMEPHI, HE BBIXOASIIME 32 PaAMKH
IIPOIIEHHOr0 MaTepHaa 1o U3y4aeMou JUCLUIUINHE.

3HaHUs, YMEHHsI M HABBIKM OOYYAIOIIMXCS ONMPEIEIAIOTCS OLIEHKAMHU «OTIMYHOY», «XOPOIIO»,
«y/IOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIBLHO» M BBICTABISAIOTCS B 3a4€THO-3K3aMEHAIMOHHYIO
BEIOMOCTb 00Y4alOIIErocs B I€Hb dK3aMeHa.

[Ipy mpoBeneHHMM YCTHOTO DBK3aMeHa B ayJuUTOPUU HE JIOJDKHO HaXOAUThcs Ooiee 6
o0ydJaroImuxcs Ha OJHOTO MPEeTo1aBaTes.

[Ipy mpoBeneHUM YCTHOTO 3K3aMeHa OOyd4arouiicsi BHIOMpaeT SK3aMEeHAllMOHHBIA OWJIeT B
Clly4yailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (aMIIINIO, UM, OTUECTBO U HOMEP IK3aMEHAIMOHHOT0 OuIIeTa.

Bo Bpems 5sk3ameHa oOydaromuecs MOTYT IIOJb30BAThCA C Ppa3pelIeHHs SK3aMeHaTopa
IpOrpaMMOil JTMCIMITIIMHBI, CIPABOYHOM M HOPMATUBHOM JHUTEpaTypoil, APYrUMH IMOCOOHUAMHU U
TEXHUYECKUMHU CPEJICTBAMHU.
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Bpems noaroToBku oTBETa NPH CAAYE FK3aMEHA B YCTHOU (hOpME JOIHKHO COCTaBIATh HE MEHEe
40 MuHYT (TI0 KeTaHUI0 00YYaIOIIErocss OTBET MOXKET OBITh JOCPOYHBIM). Bpems oTBera — He Oonee 15
MUHYT.

OOyyaromuiicst, MCTIBITHIBAIOIINI 3aTPYAHEHUS IIPU MTOATOTOBKE K OTBETY 110 BBIOpAaHHOMY UM
Ousnery, UMeeT MpaBO HAa BbIOOP BTOPOro OWJIETa C COOTBETCTBYIOLIMM IpPOAJCHHEM BPEMEHHM Ha
noAroToBKy. [Ipy OKOHYATEIHHOM OIICHMBAHWU OTBETA OLIEHKA CHIDKAeTCs Ha onuH Oamn. Breriaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyyaromuiics sBUICS Ha 9K3aMEH, U, B35B OMIIET, 0TKA3aJICSI OT MIPOXOXKICHHUS aTTECTAlluI
B CBA3M C HEMNOATOTOBJIEHHOCTBIO, TO B  BEAOMOCTM €My  BBICTaBJISETCS  OLEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymienre AMCHUIUIMHBI, CHUCBIBAaHHME, MCIIOJIb30BaHHE OOYYarOIMMUCS Hepa3pelleHHbIX
MEYaTHBIX M PYKOIHMCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMIIbIOTEPOB, HOYTOYKOB U JPYTUX BUI0B JTMUYHOW KOMMYHHUKALIMOHHOM M KOMIIBIOTEPHOIN TEXHUKHU BO
BpeMs aTTECTAllMOHHBIX HCHBITAHUN 3amlperieHo. B ciydae HapylieHuss 3TOro TpeOOBaHUS
IpernoiaBaTesb 00s3aH yaaauTh 00y4yaroIlerocs U3 ayJJuTOpUU U IPOCTaBUTh EMY B BEJJOMOCTH OLICHKY
«HEY/I0BJIETBOPUTEIILHO.

BeicTaBieHne OLEHOK, IOJYY4EHHBIX IIpU IOJBEJAECHUU pPE3yibTaTOB IMPOMEKYTOUHOM
aTTecTallid, B 3aYETHO-DK3aMEHAIMOHHYIO BEAOMOCTb IIPOBOAMUTCA B IPUCYTCTBUU CaMOTO
obyuaromerocs. IlpenonaBaTenu HeCyT NHEPCOHAIBHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHHUSI 3aIIUCEH O pe3ysbTaTax IPOMEXYTOUYHON aTTECTAllMK B 3a4€THO-7K3aMEHALIMOHHYIO
BEZIOMOCTb.

HesiBka Ha »K3amMeH oOTMeYaeTcss B 3au€THO-3K3aMEHAIIMOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jlns oOyuaromuxcst, KOTOpble HE CMOTJIM CAATh 9K3aMEH B YCTAaHOBJIEHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET MEPUOJ JIUKBUAALMY 33JJ0JDKEHHOCTH. B 3TOT nepuos mpenonaBaTenu, NpuHUMAaBILNE
9K3aMEH, JOJDKHBI YCTAaHOBUTh HE MEHee 2-X JTHEH, Korjga OoHU OyayT NpPUHUMATh 3aJ0JKEHHOCTH.
WNudopmanus o TMKBUAALUH 33J0JKEHHOCTH OTMEYAETCs B 9K3aMEHALIMOHHOM JIKCTE.

OOyyarommmcsi, MMOKa3aBIIUM OTJIMYHbIE M XOpOILIWE 3HAHHSA B TEUEHHE CEMECTpa B XOJe
IIOCTOSIHHOT'O TEKYIIIET0 KOHTPOJISL YCIIEBAEMOCTH, MOKET ObITh IIPOCTABJICHA SK3aMEHAI[MOHHAsI OLIEHKA
JIOCPOYHO, T.€. 0€3 cnauu sKk3aMeHa. OLeHKa BbICTABISAETCS B 9K3aMEHALIMOHHBIN JIUCT WIN B 3a4E€THO-
9K3aMEHALIMOHHYIO BETOMOCTb.

WMHBanuapl ¥ JuUa ¢ OrpaHUuYeHHBIMU BO3MOKHOCTSMHM 3/10POBbSI MOTYT C/IaBaTh SK3aMEHbI B
MEXCECCHOHHBIN MEePHOJ] B CPOKH, YCTAHOBJICHHBIE HHANBUYAIbHBIM YU€OHBIM IJIaHOM. MIHBaIM bl U
JUIa ¢ OTPaHMYEHHBIMU BO3MOXKHOCTSIMHU 370POBbsI, UMEIOLINE HAPYLIEHUS! OMOPHO-IBUTaTEIIbHOTO
anmapara, JOIYCKalOTCs Ha aTTeCTAallMOHHBIE MWCIBITAHWS B CONPOBOKIEHUM AaCCUCTEHTOB-
COIIPOBOXIAIOILINX.

[Tponienypa mpoBeAeHUsS NPOMEXKYTOUYHOW aTTeCTallud JJsl OCOOBIX CIIydaeB M3JI0KE€Ha B
«[TonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MPOMEXYTOUHOM aTTecTaluu 00ydarouuxcs 1no
OIIOII 6akanaBpuara, cneruanurera 1 Mmaructpatyps» @I'bOY BO I0xHo-Ypansckuii 'AY.

Ounasn gopma 00yueHus

Ne OneHouHble CpeCTBa Kon u HanmeHoBaHue
1 TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJIM) UHBIE MaTEPUATIbL, WHJMKaTOpa
HE00XO0/IMMBbIE JIJIs1 OLICHKH 3HAHUH, YMEHUH, HAaBBIKOB U (WJIH) KOMIIETEHIINH

OTIBITA JESATEITHLHOCTH, XapaKTEPUIYIONTUX CHOPMUPOBAHHOCTH
KOMIIETEHIIMH B IPOLECCE OCBOCHUS JUCLUIUIMHBI

1 1 cemecTp YK-1.1
1. Ponp ¢usuku B pPa3BUTUM TEXHUKH M arpoONpPOMBINIICHHOTO | AHAIM3UPYET 3a/1a4y,
IIPOU3BO/ICTBA. BbI/IETIsIS ee 0a30BbIe
COCTABJISIFOLIHE,

paccMarpuBacT u
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2. Kunemartuka wMatepuanbHOd TOUkM. KoOpaWHATHBIE MeTOx
onMcaHus ABWKEHHMU. KuHeMaTnueckoe ypaBHEHUE IBHKEHUS H
olnpezensieMble 110 HEeMY KUHEMaTUYECKUE XapaKTEPUCTHKU.

3. BekTopHbIi cnoco0®  omucaHHMs ~— JBIKCHHHA.  BekTopbl
NEPEMELIEHUS, CKOPOCTH, YCKOPEHHs. YTJOBBIE XapaKTEPUCTUKU
JBUKCHMS 110 OKPY>KHOCTH.

4. DreMeHThI pesATUBUCTCKON MexaHukH. [locTynarsl cnenuanbHoOM
TeopuH oTHocuTenbHOcTH. IIpeoOpasoBanus Jlopenua. Cnoxenue
ckopocTeil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JIJIMTEIIBHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. lunamuka MaTepHUaabHOW TOYKH M IOCTYNATEIbHOIO JBHKECHUS
TBEpAOro Tena. lIpuHIMI OTHOCUTENBHOCTH. 3akoHbl HblOTOHA.
Buner cui.

6. Jlunamuka BpamiateslbHOro JABMKEHUsS. MOMEHT cuiibl. MOMEHT
MHEPLUHH. 3aKOHBI COXPAHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCA.

7. VHepuualbHblE W HEWHEpLMAJIbHbIE CHUCTEMbl OTCYETA. CuIbl
WHEPLMHU [IPU Pa3INYHbIX BUJAX JBUKCHHUS.

8. Pabora, MomHOCTb 1 3HEprus. Mexanuueckasi paboTa U MOIIHOCTh
IIPY NIOCTYNATEIbHOM U BPAIATEIbHOM JIBIKEHUSIX. Kunetnueckas
SHEPrus U TEOpeMa O KUHETUYECKOU SHEPTUH.

9. KoHcepBaTtuBHbBIE CHJIBI U NOTEHUUANbHAs 3Heprus. [Ipumepst
NOTEHLUAIbHBIX MOJIEW. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHUKE.
10. Mexanuueckue kosebanusa. KuHemaTnka TIapMOHHYECKHX
konebanuii. Ciioxenne kojaebannidi. AKyCTUYECKHE Pe30HATOPHI.

11. Junamuka rapMoHHuYeckux Kosiebanuil. [luddepenumanbaoe
ypaBHEHHE KoJieOaHW. 3aTyXarolne W BBIHYKICHHBIC KOJICOAHMS.
Mexanndeckuil pe3oHanc. MasiTHUKH.

12. Mexanuyeckue BOJIHBI. BonHOBOe ypaBHeHue. Buabl BOJH.
Wntepdepennus, audpakuus u aucnepcuss BOJH. BoiaHbel U
UHpOpMAIIHSL.

13. OcHOBHBIE NOJOXKEHUS MOJEKYISIPHO-KUHETUYECKOW TEOPHH.
Uneanpupiii ra3. OcHoBHOoe ypaBHeHne MKT wu ypaBHeHue
COCTOSIHUS U/I€aJIbHOTO rasa.

14. ArperaTHbie cocTostHUS U (ha3oBble nepexoibl. PeanbHblie ras3bl.
Cxwmwxenue razoB. OcoOEHHOCTH JXUAKOro coctosiHusi. CTpoeHue
KpucTayyioB. [ledekTsl KpucTauinueckoro ctpoeHus. Ilpounocts u
IJIACTUYHOCTb.

15.  Dnexktpuueckuili  3apsn.  B3aumopnelictBue  3apsijios.
Onekrpocratuueckoe mose. Bekrtop HanpskéHHocTu. Pacuér
ANEKTPOCTATUYECKUX ToJiel. [loTeHmman »IeKTpoCcTaTuYecKoro
nois. Pabota mo mepemMeneHuio 3apsiioB B AJIEKTPOCTATUYECKOM
nosie. [loTeHumMan U rpagMeHT MOTeHIUana. DKBUIIOTEHIHAIbHbIE
MIOBEPXHOCTH.

16. BemecTBo B 3JeKTpuU4ecKkoM mose. [lonsipHble ¥ HEMOJSpPHBIE
Mosiekynbl. [lonspusaumst OuaseKTpukoB. Bekrop cMmermieHus.
[IpoBOHUKM B 3JIEKTPOCTATHYECKOM IIOJIE. DIEKTPOEMKOCTH
poBOAHMKOB. KOoHeHCcaTophI.

17.  TIoCTOSIHHBI  DJIEKTPUYECKHI
Onextpoasmxymias cuna. [IpaBuna
AIEKTPUYECKUX LETICH.

18. Knaccuueckass Teopusi 3JEKTPONPOBOAHOCTU. BbIBOJ 3akoHa
Owma. [Ipuposa cBepXIpoBOIUMOCTH.

3akoH  Oma.
U Pacué€rbl

TOK.
Kupxroga

npearaeT
BO3MO>KHbIE
BapHAHTHI PEIICHHUS
ITOCTaBJIECHHOMN
3a/1a4uu, OLICHUBAs UX
JOCTOMHCTBA U
HEJIOCTaTKU
YK-1.2.
Ornpepenser,
WHTEPIPETHPYET U
pamxupyer
UH(OpMALHIO,
TpedyeMyro IS
perieHus
ITOCTaBJIECHHOMN
3a/1a4u;
OCYIIIECTBIISIET MOUCK
uH(pOpMAIUU TIO
pa3IMYHBIM TUIIAM
3a1pocoB
YK-1.3.

ITpu o6paboTke
uHpopmanun
OTINYaeT (hakThl OT
MHEHMH,
WHTEpIpETALN,
OLICHOK, (hopMHUPYET
cOOCTBEHHBIC MHEHHS
U CYXJICHUA,
apryMEHTUPYET CBOU
BBIBOJIbI U TOUKY
3pEeHHs
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19. Hocurenu Toka B pa3aHyYHBIX MIPOBOJHUKAX. DIIEMEHTHI TEOPHH
anektponpoBogHocT. [lomynpoBoanuku. IlomynpoBoIHHUKOBBIE
npuOOpsl. DIeMEHTHl (PHU3UUECKOM JIEKTPOHUKH. KOHTaKkTHBIE
SBJICHHS B METAJUIaX U MOJYIPOBOAHUKAX.
20. TIpu OomOapauMpOBKE TeNHsl (-9acTUIAMU HMCKIOIIUM U
sHepruro Ep, HajeTaromas yacTulla paccesyach Ha yroi 60°.
Omnpenenure yroi OTHAa4¥, OSHEPIUI0 Q-YacCTULBI IIOCIE
paccesiHUs U SHEPTHIO sapa renus. MaccoBoe 4Kciio siapa reinust
paBHO 4, Tak K€ KaKk 1 MaCCOBOE YHCJIO (-4aCTHULIBI.

2 cemecTp
21. MarnutHoe mone. B3aumonelcTBHE 3IEKTPUYECKHX TOKOB.
Pacuétbl MmaruuTHBIX noJiel. 3akoH buo-Caapa-Jlamnaca.
22. MarautHble cBoicTBa  BemectBa. Jlma-, mapa- wu
deppomarnetuku.  Jlomensl.  @Depputbl.  DIEKTPOMArHUTHBIC
CenapaTopsl B arpOMHXEHEPHUH.
23. JleiicTBME MAarHUTHOTO TIOJISI Ha DJIEKTPUUYECKHH TOK |
JBUKYLIUECS 3apskeHHbIe yacTullbl. Cuiia Amnepa u cuiia Jlopenna.
Oddext Xomra. DICKTPOABUTATEITH.
24. DnexTpoMarHuTHas HMHAYKOuUsA. 3akoH Dapazges U MPaBUIIO
Jlennia. Mexanusm Bo3HukHOBeHMs DJ1C HHIYKIIUN.
25. Tenepatoper rapmonuueckoid IJIC wu TtpaHchopMaTOpHI.
NHAYKTUBHOCTh MPOBOHUKOB. DHEPrus MarHUTHOTO MOJIS.
26. IlepemenHblil dnmekTpuueckuii TOK. Llenu mepeMeHHOro Toka.
3akon Oma Juis neneil nepeMeHHoro toka. [loiaHoe conpoTuBieHue
nepeMeHHOMY TOKY. BekrtopHas nuarpamma. Pe3oHaHc B wersx
NIEPEMEHHOT0 TOKA.
27. DnexrpomarauTHoe nose. O0o0menue 3akoHa dapanes. 3aKoH
MOJIHOTO TOKAa. TOK CMemieHusi. OJIEeKTPOMArHUTHBIC BOJIHBI.
VYpaBHenus MakcBemna. Cucrema ypaBHeHul MakcBemia B
muddepeHManbHOM M uHTerpanbHON (opmax. Bektop VYmosa-
[ToitnTunra. JlaBnenue crera.
28. I'apmonmueckuii ocrmunisitop. CBOOOIHBIE IIEKTPOMAarHUTHEIE
KosieOaHus. 3aTyXarolue U BEIHYKeHHbIe Konebanus. Pe3oHaHc.
29. T'enepanms, mepemada W TPHUEM DIIEKTPOMATHUTHBIX BOIH.
OTkpbIThIl  KoneOaTenbHBIH  KOHTYp.  IlpuHummnm — paboTbl
paavonieperaTuyMka M paguonpuéMHHKa.  Mopmymsamus u
JNETEeKTUPOBAHUE HIIEKTPOMArHUTHBIX BOJH. Paguonokamus u
TEeJIEeBHUICHUE.
30. IlIkana 31eKTpOMarHUTHBIX BOJIH. PaznuuHble 1Uana3oHbl 4aCTOT
AIIEKTPOMAarHUTHBIX BOJIH, HMX XapakTepHble OCOOEHHOCTH U
TEXHUYECKHUE CPEJICTBA UX MOJIYUYEHUS.
31. Hcnonp3oBaHuE€ BHAWMBIX, YIbTPaQUOJIETOBBIX U JPYrHX
W3IIy4EHUI B PACTEHUEBOJACTBE U KUBOTHOBOACTBE.18. DimeMeHTsI
reoMeTpuYecKol oNnTHKH. (OCHOBBI T€OMETPUYECKOM  ONTHKH.
@opmynel Openens. [lpuHiun oOpaTUMOCTH CBETOBBIX JIydeH.
[Tprbopbl reoMeTpU4EeCcKO ONTHKH.
32.doTtomerpus.
33. DnemeHnThI BOJTHOBOM onTHKU. [TpuHiun I'roirenca.
34. Untepdepennus cera. KorepeHTHOCTb W ONTHYECKUHA XOJ
ay4yeil. YcinoBush MakcuMymMa U MUHUMyMa. WHTepdepomeTpsl.
DJeMeHTHI rosiorpaduu.
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35.  Judpaxkums  cera.  Ilpunnun  [oiirenca-®penens.
Hudpaknuonnas  peméTka. Cnekrtporpadmus. Hudpakmus
PEHTI€HOBCKHUX JIy4eil.

36. B3aumojelictBue usnydeHus ¢ BemiectBoMm. [lonspuzanus ceeta
IIPU OTPAKEHUU U ITPETOMIICHUU.

37. JIBoiiHOe nyuenpenomieHre. ONTUYECKH aKTUBHBIE BELIECTBA.
Caxapumerpsl. MickyccTBEHHasi aHU30TPONMs U €€ HCIIOIb30BaHUE.
HopmainibHast u aHOMasibHas TUCIIEPCUSL.

38. ®orodpdexr. BHemHUl, BHYTPEeHHUH U  BEHTHIbHBIN
dororddekr. YpaBHeHHE DOUHIITEHHA. [Ipumenenue
dotornemenToB. Ihdext Komnrona. JIroMuHECIIEHTHOE H3TYyUCHHE.
buontomuHecueHus.

39. ®otobuonoruyeckue nporeccol. Porocunte3. Tepmoaunammka
U MexaHu3M (poTocuHTe3a. buosnepreruka.

40. DnemeHTh KBAaHTOBOM MexaHUKH. KopmycKylsipHO-BOJTHOBOM
JlyaJu3M. Hudpaxus 3JIEKTPOHOB. CooTHoteHus
Heonpenenénnocren. Ypasnenue lpeaunrepa.

41. Atom Bopopona. DHepreTuueckue ypoBHU artoMma. [loreHuuman
Bo30yxkaeHuss U uoHmzaumu. I[locrymatel bopa. Wznyuenuwe wu
NOTJIOUIEHHE SHEPruu. Bogoponono100HbIE HOHBI.

42. CTpyKTypa CIOXHBIX aTOMOB. ODHEPreTHYecKHE YpPOBHU B
cnoxHblx aromax. [lpunmun Ilaynu. OnrTudeckue CHEKTpbl U
CIIEKTPbl PEHTT€HOBCKOro wu3iydyeHus. llepumonuueckass cucrema
anemenToB JI.M1.Menyeneena.

43. ®dusnka MOJIeKys. DHEepreTuyeckue ypoBHU MoJieKyl. OOMeHHoe
B3auMoJeiictBue. MonekynspHble crnekTpel. llpuHnun paboTsl
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN TapaMarHUTHBIA PE30HAHC.
44, Tlomumepsl u kuakue Kpuctamwibl. OCHOBHBIE BB
KOJUIEKTUBU3AIMH MoJieKyl. CTpoeHHEe MOJIMMEPOB U UX (pru3nueckue
cBoiicTBa. Tumbl XKUAKAX KpPUCTALIOB. JlUCIIEeM Ha KUAKHAX
KpHUCTaJUIax.

45 51BneHue paanoakTUBHOCTU. BHABI palMOaKTHUBHOTO pacraja.
3aKkoH paauoakTUBHOrO pacmaga. CtaOuibHBIE M PaJUOAKTUBHBIC
n3otornbl. COBpeMEHHbIE METOJIbl PAAMOXUMHHM U PaJOOMOIOTHH.
[Tpo6rieMbl paAOIKOIOTHH.

46. CoctaB aTOMHOTO sijipa. M30Tonel. MeXaHW9YeCKUi 1 MarHUTHBIHA
MOMEHTHI siiep. SIepHble CUIIbI M 3HEpPrusl CBA3M siapa. SaepHbiit
MarHUTHBIN PE30HAHC U €ro UCIOJIb30BaHuUE.

47. Snepuble peakuumu. MexaHu3M sIepHbIX peakuuii. [lemnas
peakuust geneHust sgep. Mcmosib30BaHME AaTOMHOM — SHEPIrUM.
[Tpobnema ynpasisemoiil TepmosiiepHoit peakuuu. DHeprus ConHua
Y 3BE31. SlmepHas 3KOJIOorus.

48. DnemeHTtapHble dacTullbl. Kiaccudukaius 3leMeHTapHbBIX
yacTull. B3anMonpeBpamiaeMocTb 3JIeMEHTapHbIX 4acTULl. MeTobl
YCKOpPEHHS! 4acTull. AHTHUYACTUIIBI M AaHTUBEIIECTBO. BemiecTtBo B
HKCTPEMATIBHBIX YCIOBUSX.

49. CoBpeMeHHas ¢U3UKa U arpoMHXeHepus. BemectBo u mose.
OOBEKTHI U MPOIIECChl. DBOIIOIMOHHBIE MPOIECCHI TPE0Opa30BaAHUS
Matepuu. BeliecTBeHHbIE, YHEPreTUYECKUE, DIIEKTPOMArHUTHBIE U
uH(pOpMallMOHHbIE  TpeoOpa3oBaHusi  OMO00BEKTOB. PasButhe
arpousuky,  OMOMeXaHUKH,  Oumodu3MKH,  OHO’HEPreTHKH,
O61onH(OpPMATHKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.
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50. Haxg uentpom kpyrioro crona paauyca R=1,0 M mozasemen
HEeOOJIbIION CBETHJIBHUK B BHJIE€ IUIOCKOTO TOPU3OHTAIBHOTO JTUCKA
mromamn S=100 cm? SpKkocTh CBETUNHHHMKA HE 3aBHCUT OT
HanpaBieHns u paBHa L=1,6-10* xmw/m?. Ha xakoil BbicoTe OT
MOBEPXHOCTU CTOJa HAJ0 IIOMECTUTh CBETHWJIBHHMK, YTOOBI
OCBEIICHHOCTh Nepu(epuifHbIX TOYEK CTOJIa ObUIa MaKCUMAaIbHOMN?
KaxoBa OyneT 3Ta 0CBEIEHHOCTh?

3aounas popma 00yyeHUs

Ne OlLieHOYHbIE CPEJCTBA Kox u HaumenoBanue
TunoBble KOHTPOJIBHBIC 3a1aHUS U (UJTM) UHBIE MaTepUAJIbL, WHJUKaTOpa
HEOOXOAMMBIC /ISl OLICHKH 3HAHWM, YMEHUI, HABBIKOB U (WJIH ) KOMITETEHIUN
OTIBITA JICATEITHBHOCTH, XapaKTEPU3YIOMIHX CHOPMUPOBAHHOCTH
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI
1 1, 2 cemecTp YK-1.1

1. Pomp ¢u3nku B pa3sBUTHHM TEXHUKH M arpoONpPOMBIIIICHHOTO
IIPOU3BOJICTBA.

2. Kunemartuka wmaTtepuaibHOW TOUkH. KoOpaWHATHBIA METOJ]
onMcaHus ABWKEeHUN. KuHemarnueckoe ypaBHEHHE [BIKEHUS U
OIpelesieMble 10 HEMY KUHEMaTUYECKUE XaPAKTEPUCTHKHU.

3. BekTopHBIi cmoco0  omMCcaHHMS ~ JIBIDKCHHH.  BekTophl
IIEPEMEIICHUS, CKOPOCTH, YCKOPEHHs. YTIJIOBBIE XapaKTEPHUCTHKHU
JBUKEHUS 110 OKPY>KHOCTH.

4. DreMeHThI peNATUBUCTCKON MexaHukH. [locTynarsl cienuanbHoOM
TeopuH oTHocuTenbHOcTH. IIpeoOpazoBanus Jlopenua. CioxeHnue
ckopocTeil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB M JJIUTEIIbHOCTH
BPEMEHHBIX HHTEPBAJIOB.

5. lunamuka MaTepuaabHOW TOYKH M IOCTYNATEIbHOIO JBHKEHUS
TBEépHoro tena. I[lpuHuun oTHocuTeNbHOCTH. 3akoHbl HbloToHA.
Bungr cui.

6. JluHamMuka BpamiaTelbHOro JABWXKEHUS. MOMEHT cuibl. MOMEHT
MHEPLHHU. 3aKOHBI COXPAaHEHUS UMITYJIbCA U MOMEHTA UMITYJIbCa.

7. VHepuuaibHble W HEWHEpLUMaJIbHblE cHUCTEeMbl OTCUETA. CHIbI
WHEPLMHN TP Pa3INYHbIX BUJAX JBUKCHHUS.

8. Pabora, MomHOCTb 1 3HEprus. Mexanuueckasi paboTa U MOIIHOCTh
IIPY NIOCTYNATEIbHOM U BpallaTeIbHOM ABMKEHMAX. Kunetnueckas
DHEPTHUs U TeOpeEMa O KUHETUYECKON SHEPTUH.

9. KoHcepBaTuBHbBIE CHJIBI U NOTEHUUaNbHAs dHeprus. [Ipumepst
MOTEHLUAIbHBIX MOJIEH. 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE.
10. Mexanuueckue Kosebanusa. KuHemaTnka TapMOHHYECKHX
kosneOanuil. Cnoxenue koineOaHui. AKyCTUYECKHE PE30HATOPHI.

11. [unamuka rapmoHuyeckux komnebanuit. Juddepennmansuoe
ypaBHEHHE KoJIeOaHWN. 3aTyXarlIre U BBIHYKJICHHBIC KOJICOAHUS.
MexaHnnuyeckuil pe3oHaHc. MasTHUKH.

12. Mexannyeckne BOJIHBI. BonHOBOe ypaBHeHHe. Buasl BOJH.
Wntepdepentust, audpakmuss u Aucnepcuss BOJH. BomHB U
uH(popMaus.

13. OcHOBHBIE NOJOXKEHUS MOJEKYIIPHO-KNHETUYECKOW TEOPHH.
WNneansHplii ra3. OcHoBHOe ypaBHeHMe MKT wu ypaBHeHHE
COCTOSIHMS MCAJIBHOIO rasa.

AHanu3upyeT 3aaauy,
BbIZIETISIS ee 0a30BbIe
COCTaBJISIIOLINE,
paccMaTpuBaeT U
npearaeTt
BO3MO>KHBIE
BapUaHThI PELICHUS
MIOCTaBJIECHHOMN
3a/1a4M, OILICHUBAs X
JOCTOMHCTBA U
HEJ0CTaTKU
YK-1.2.
Onpenenser,
UHTEPIIPETUPYET U
paHXupyeT
uH(pOpMalHIO,
Tpebyemyto st
pelieHus
IIOCTaBJIICHHOMN
3a/1a4i;
OCYILIECTBIISET MIOUCK
uH(pOpMaLIUU O
pa3IMYHBIM TUTIAM
3arpocoB
YK-1.3.

[Tpu o0OpaboTke

uHpopManun
ornuyaer (akThl OT
MHEHHH,
WHTEpIpeTaIui,
OLIEHOK, (opMHpYyeT
CcOOCTBEHHBIE MHEHHS
" CYXKICHMUS,
apryMEeHTUPYET CBOH
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14. ArperatHble cocTOsTHUS U (a30Bble Nepexobl. PeanbHbie Ta3bl.
Cxxmwxenne ra3oB. OCOOGHHOCTH KHUAKOTO cocTosiHusA. CTpoeHue
KpUCTAILIOB. [leeKThl KpUCTAUIMYECKOTO CTpocHwHs. [IpouHOCTh 1
IJIACTUYHOCTb.

15. SBnenus mepenoca. [uddysus, TEIONPOBOJHOCTh U
BHYTpEHHEE TpeHue. MoJIeKyIspHO-KNHETUYECKAsl TEOPUS SIBJICHUI
nepeHoca.

16. OcHOBbI TEepMOAMHAMHUKH. BHYTpEHHsIi SHEprus U TEpBOE
Hayalo TepMoauWHAMHKH. Pabora u Temno€MKOCTh Taza IpHu
Pa3IMYHBIX MPOIIECCAX.

17. Bropoil 3akoH TepMOAMHAMHUKU. TeEroBblE JBHUraTeid |
xononwibHble  MamuHbl.  KIIJ[  TermoBbIx — aBUrarenei u
CTaTUCTUYECKUN CMBICI BTOPOTO 3aKOHA TepMOAUHAaMUKH. [TonsTne

SHTPOIIHHU. Tpertuii  3aKOH  TEPMOJMHAMHUKH. DNIEeMEHThI
OMOHEPTETUKH.
18.  Dnexkrtpuueckuit  3apsna.  B3aumopeiictBue  3apsoB.

OnekTpocTaTuyeckoe 1one. Bekrtop HampsbkéHHocTH. Pacuér
ANEKTPOCTATUYECKUX TnoJiel. [loTeHmmanm 3IeKTpOoCTaTUYeCKOro
nons. PaboTta mo mepemerieHuio 3apsAoB B 3JIEKTPOCTATUYECKOM
nosie. [loTeHnuman M TpagueHT MOTEHIHANa. DKBUIOTCHIIMAIbHBIC
MOBEPXHOCTH.

19. BemectBo B anexkTpuyeckoMm mnose. [lonsipHele U HemoyisipHbIe
Mousiekyiibl.  Ilonmspusamus  ausnekTpukoB. BekTop cMenieHwusl.
[IpoBOAHMKM B 3JEKTPOCTATUYECKOM IOJIE. DJIEKTPOEMKOCTH
MPOBOJIHUKOB. KoHAEHCATOPBI.

20.  IlocrossHHBIA  anekTpuyeckudi  Tok.  3akoH  Owma.
Onektponasuxymas cuna. [lpaBuma Kupxropa wu  pacuérsl
ANEKTPUYECKUX LETIECH.

21. Kiaccuueckas Teopusi 3JIEKTPONPOBOAHOCTU. BbIBOA 3akoHa
Owma. [Ipupoaa cBepXnpoOBOAMMOCTH.

22. Hocutenu TOKa B pa3IMUHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUH
anekTponpoBoaHocTH. [lomynpoBognuku. IlomynpoBogHUKOBBIE
npubopsl. DIeMeHThl (PU3MUeCKO dSIeKTPOHUKH. KoHTakTHBIE
SBJICHUS B METAJUIaX U MOJIYIPOBOAHHUKAX.

23. MarnuTtHoe mose. B3aumMonelcTBHE DIIEKTPUYECKMX TOKOB.
Pacuérer maruutHbIX TIONEH. 3akoH bruo-CaBapa-Jlamaca.

24. MarautHbele cBoWcTBa  BemectBa. Jua-, mapa- wu
¢deppomarneTuku.  Jlomensl.  ®Depputbl.  DIIEKTPOMArHUTHBIE
CenapaTopbl B arpOMHKXECHEPHUH.

24. JlelicTBU€ MarHUTHOTO TMOJS Ha DJJIEKTPUYECKUH TOK H
JBIKYLIUECS 3apshkeHHble yacThlbl. Crita Amnepa u cuina Jlopenna.
Dddext Xomna. DNEKTPOIBUTATEIH.

25. DnexkTpoMarHuTHass WMHAYKLIHA. 3akoH Papajges M NpaBUIIo
Jlennia. Mexanusm Bo3HUKHOBEHUS D /]C MHAYKIINH.

26. T'eneparopsl rapmonuueckoii JDJC u TtpaHchopmaTopsl.
WHAYKTUBHOCTh MPOBOIHUKOB. DHEPrUs MarHUTHOTO MOJIS.

27. IlepemeHHBIH 2JIEKTpUYECKHI TOK. llenmu nepeMeHHOro TokKa.
3akoH Oma Ji71s 1erneu nepeMeHHoro Toka. [loaHoe conpoTuBieHue
IIEpEMEHHOMY TOKYy. BekTtopHas nmarpamma. Pe3oHanc B nemsx
MEPEMEHHOT0 TOKA.

28. DnekTpomarauTHoe noje. O606meHne 3akoHa Papases. 3aKoH
MOJIHOTO TOKAa. TOK CMENICHUs. OJEKTPOMArHWUTHBIC BOJHBI.

BBIBOJbI
3peHHS

n

TOYKY
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VYpaBHenuss MakcBemna. Cuctema ypaBHeHMH MakcBemna B
nuddepeHnaIbHOW W WHTerpasibHOM ¢dopmax. Bekrtop Ymosa-
[TolinTHHTra. /{aBneHue cBera.

29. I'apmonnuecknii ocumuisaTop. CBOOOAHBIC AJIEKTPOMArHUTHBIC
KosieOaHus. 3aTyXarolue U BEIHYKJICHHbIE KoeOanus. Pe3onanc.
16. T'enepanus, nepenaya U NOpUEM SIEKTPOMArHUTHBIX BOJIH.
OTkpbITBIl  KOJeOaTenbHBIA  KOHTYp.  IlpuHnmunm — pa®oTsl
paguonepenaTydka M pagvonpuéMHHMKa.  Mopymauus U
JNETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BOJH. Panuosokanus u
TEJIEBUJICHUE.

30. IIIkana 3neKTpOMarHUTHBIX BOJH. PaznuuHble 1Mana3oHbl 4aCTOT
AIIEKTPOMArHUTHBIX BOJIH, WX XapaKTEepHbIe OCOOCHHOCTH W
TEXHUYECKHUE CPEICTBA UX MOJIYYEHUS.

31. Hcmonp3oBaHHE BHIUMBIX, YIbTPa(UONETOBBIX H JIPYTUX
M3JIy4EHHIl B PAaCTEHUEBOJACTBE U YKUBOTHOBOACTBE.18. DieMeHThI
reoMeTpuuecKoil onTUKU. OCHOBBI T'€OMETPUUECKOM ONTHUKHU.
®opmynsl Openenst. [lpuHuun oOpaTUMOCTH CBETOBBIX JTYYei.
[TprOopbl reoMeTpUUECKON ONTUKH.

32.®oromMeTpus.

33. DnemenThl BosHOBOM ontuku. [Tpuniun [oiirenca.

34. Uurepdepennus cBera. KorepeHTHOCTh M ONTHYECKHHA XOJ
aydeil. YcinoBush MakcuMymMa M MuUHUMyMma. MHTepdepomeTpsl.
DeMeHThI rosiorpaduu.

35.  Judpaxkmms  cera.  Ilpunnun  [oiirenca-@penens.
Hudpaknuonnas  peméTka. Cnexrporpadus. Judpakmus
PEHTIE€HOBCKHX JIy4eH.

36. B3aumogeiicTBue uzinydeHus ¢ BeuectsoM. llonspusanus ceera
IIPU OTPAKEHUU U MTPETOMIICHUU.

37. JIBoiiHoe nyuenpenomiieHne. ONTUYECKH aKTHBHBIC BEILECTBA.
Caxapumerpsl. VickyccTBeHHast aHU30TPONMs U €€ HCIIO0Ib30BaHUE.
HopmManbHast 1 aHOMallbHast AUCTIEPCHS.

38. TemnoBoe wu3nyuyeHue. AOCOMIOTHO 4YEPHOE TENO. 3aKOHBI
Kupxroga, Credpana-bonbumana u Buna. ®opmyna Ilnanka.
OnTuyeckasi TUPOMETPHUSL.

39. ®orosdpdexr. BuemHuil, BHYTPEHHHMH U  BEHTUJIbHBIH
dboTtoadexr. VYpaBueHue DWHIITEHHA. [Ipumenenue
¢dorosnementoB. Dp ekt KomnroHa. JIroMMHECHIEHTHOE U3TyUEHHE.
buomroMuHecieHIuS.

40. dotobuonornyeckue npoueccsl. Porocunres. TepmoanHamuka
U MexaHu3M (porocuHTesa. buosnepreruka.

41. DyneMeHTBl KBAaHTOBOW MeEXaHHUKH. KoOpIycKyJspHO-BOJIHOBOM
Jlyau3M. Hudpakums 3JIEKTPOHOB. CooTHoteHus
HeonpenenéHHocreil. Ypasuenue llIpenunrepa.

42. AtoM BOoJOpoAa. DHEpPreTHYecKue ypoBHM aroma. lloreHuman
BO30yxaeHuss u uoHmzauuu. Iloctynmarel bopa. M3nyuenue wu
MOTJIONICHHE SHEPTHH. Bo1opo10110100HBIE HOHBI.

43. CrpykTypa CIOXHBIX aTOMOB. OJHEPreTUYECKHE YpPOBHH B
cinoxkHbIX aromax. Ilpumnnun Ilaynum. OnTudeckue CHEKTpsl M
CIEKTPBl PEHTTEHOBCKOro W3inydeHus. [lepuoaudeckas cucrema
anemenToB JI.M1.Menneneena.
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44. ®uzuka MOJIeKyJl. DHEpPreTHUecKue ypoBHH MoJieky. OOMeHHoe
B3auMojieicTBUE. MoNeKyIsIpHbIe CHeKTphl. [IpuHIMI paboThl
KBAaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN TapaMarHUTHBIA PE30HAHC.
45. Tlomumepbl W KuJIkue KpucTamuibl. (OCHOBHBIE  BHJBI
KOJIJICKTHBH3AIKU MOJIeKy 1. CTpOeHHE MOJIMMEPOB U UX (PU3UIECKUE
cBoiictBa. Tumbl KUAKUX KpuUCTaUIOB. JlUCIenM Ha KHUAKHX
KpUCTaJlax.

46.51BneHue paguoakKTUBHOCTU. BHUIbI paiOaKTUBHOIO pacraja.
3aKkoH paauoakTHUBHOrO pacranga. CTaOuiIbHBIE W PATUOAKTHBHBIC
n3otonbsl. COBpEeMEHHBIE METOJbI PATUOXUMHUHU U PATMOOMOIOTUH.
[TpoGieMbl paarOIKOIOTHH.

47. CoctaB aroMHOTO sigpa. M3oTomnbl. MexaHn4ecKuii 1 MarHUTHBIM
MOMEHTHI siiep. SlaepHble CUIIbI M SHEPrus CBA3M sijapa. SaepHblii
MarHUTHBIN PE30HAHC U €ro UCIOJIb30BaHuUE.

48. Snepubie peakuuu. MexaHu3M sAnepHbIX peakuuil. LlenmHas
peakuus pAeneHus saep. Mcnonp3oBaHHE ATOMHOW — 3HEPIUH.
[TpoGiema ynpansieMoii TepMosiiepHoi peakiuu. JHeprus ConHia
U 3BE3]. SepHas HKOJIOrusl.

49. Dnemenrtapuble uyactulbl. Kiaccudukanus sieMeHTapHBIX
yacTull. B3anMonpeBpaiiaeMocTb 3JIEMEHTapHbIX 4acTull. MeToibl
YCKOpPEHUsl 4acTHll. AHTHYACTHIIBl M aHTHBEIIECTBO. BeliecTBo B
AKCTPEMAJIbHBIX YCIOBUSX.

50. CoBpemennas ¢u3ukKa U arpouHxeHepusi. BemiecTtBo u moe.
OOBEKTHI U MPOLIECCHl. DBOIIOIIMOHHBIE POLIECCHI TPE0OPa30BAHUS
MaTepuu. BellecTBeHHBIEC, SHEPreTUUYECKHE, dIEKTPOMArHUTHBIE U
uHPOpPMaLMOHHBIE  TpeoOpa3oBaHusi OMO000BEKTOB. PaszBurne
arpou3ukr,  OMOMEXaHWKH, OWODU3MKH,  OHOIPHEPIEeTHKH,
OnonH(pOpPMaTHKN, OMOTEXHOJIOTUH U arpOMHKEHEPUH.

51. BuHTOBKY HaBenu Ha BEPTUKAIBHYIO 4YepTy MHUIICHH,
HaXOJIIEeHCs TOYHO B CEBEPHOM HANpPaBIECHUU, U BBICTPEIUIIU.
[IpeneOperasi COMpPOTHBIEHHWEM BO31yXa, HAaWTH, HA CKOJIBKO
CAaHTUMETPOB M B KAaKyl0 CTOPOHY IIyJs, TOMAaB B MHUIICHb,
OTKJIOHUTCSI OT 4epThl. BBICTpen Mpou3BEE€H B TOPU30HTAIILHOM
HampaBlieHuu Ha 1mupore @=60°, ckopocts myan V=900m/c,
paccTostHue 10 MueHu s=1,0 kM.

40. Tonkas cobuparorias JuH3a ¢ GOKYCHBIM paccrostHueM =25 cm
MpoeupyeT N300pakeHne npeAMeTa Ha SKpaH, OTCTOSIINMA OT JTUH3BI
Ha |=5,0 M. Dkpan npunsuHymu K jun3e Ha Al=18 cMm. Ha ckonbko
CAaHTUMETPOB CJIEYET TEPEMECTUTh TMPEAMET, YTOOBI OMSTh
MOJTYYUTh Y€TKOE N300pakeHre ero Ha dKpaHe?

Ilkana u KpUTCpUH OLCHHUBAHUA OTBETA 06yqa}01ueroc;1 MMPEACTaBJICHBI B Ta6n1/1ue

IIxkana Kpurepum oueHnBanus
BCECTOPOHHEE, CHCTEMAaTH4YecKoe M TIIyOOKOE 3HaHHWE MPOrpPaMMHOIO
Onenka 5 MaTepuana, YCBOEHHWE OCHOBHOM M JIONOJHUTEIBHOM JIUTEpPaTypHI,
(OTIIM4HO) PEKOMEHI0BAHHOW IPOrpaMMOM JUCHUIUIMHBL, TPAaBUIBHOE DELIEHUE
3ajauu.
Onenka 4 [IOJIHOE 3HAaHWE IPOrPaMMHOIO Marepuana,

(xopor110) JUTEPATYPHI, PEKOMEHIOBaHHOU B rporpamme,
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MaJIO3HAYUTCIBbHBIX 0H.IPI6OK B PCIICHHUU 3ada4yu, WJIX HCIOCTATOYHO
TIOJTHOE PACKPBITHE COJICPKAHNE BOIIPOCaA.

3HAHUC OCHOBHOI'O MPOrpaMMHOI0 Marc€purajia B MUHUMAJIbHOM 06'beMe,

Onenka 3
MOTPEIIHOCTH HEMPUHIUIHAILHOTO XapaKkTepa B OTBETE HA 9K3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
pEIICHUH 3a1a4u.
Onenka 2 npobesnbl B 3HAHMAX  OCHOBHOIO  MPOrpaMMHOro  MaTepualna,

(HEeYTOBIETBOPUTEIHLHO)

MPUHIMIIHAIIBHBIC OIINOKHU IIprU OTBCTC HA BOIIPOCHI U B pCUICHU U 3a/1a4U.
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JIMCT PETUCTPALIMY U3MEHEHUI

Howmepa nucros OcHoBanue st
BHECCHUSA TTonnuce
3aMEHEHHBIX HOBBIX AHHYJIMPOBAHHBIX M3MeHeHui

Howmep
WU3MEHEHUs

Pactmmdposka JlaTa BHEceHUS
TIOJIITHCH WU3MEHCHUS




