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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.
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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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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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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.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

AJI TEKYIICTO KOHTPOJIA YCIIEBACMOCTH U ITPOBCACHU HpOMG)KYTO‘IHOfI arTecTaluu
oOygaromuxcs Mo gucumnnnte "OU3NKA"
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COJEPXAHME

KomniereHmuu u ux MHIUKATOPhI, HOpMHUpPYEMbIE B MIPOIIECCE OCBOCHUS AUCIUILTUHBI
[lokazaTenu, KpuTepuu W  IIKajda  OICHUBAHUS  MHIAUKATOPOB  JIOCTHUKEHUS
c(OpPMUPOBAHHOCTH KOMITETEHIIUI

TunoBbie KOHTPOJIBHBIC 3aJaHUS U (WIM) WHBIC MaTEepPHANbl, HEOOXOIUMBIE NI OIECHKU
3HAaHWUW, YMEHHH, HaBBIKOB U (WIM) ONbITA JEATEIBHOCTH, XapaKTepU3YIOLIUX
c(hOPMHUPOBAHHOCTH KOMITETEHITUH B TIPOIIECCE OCBOCHUS TUCITUTLIAHBI

MeTtonndeckue MaTeprallbl, ONPEAEISIOIINEe IPOLEAY Pl OLIEHUBAHNS 3HAHUN, YMEHUH,
HaBBIKOB U (WJIN) ONIBITA JEATEILHOCTH, XapaKTePU3YIOINX C(HOPMUPOBAHHOCTD
KOMIIETEHIINH
4.1. OrneHoYHBIE CPENICTBA /JIs IPOBEAECHUS TEKYIIIET0 KOHTPOJIS YCIIEBAEMOCTH B
npolecce NPakTUIeCKOM MOArOTOBKH
4.1.1. Omnpoc Ha NpaKTUYECKOM 3aHATUU

4.1.2. OueHuBaHue oTYETa MO JAOOPATOPHOI paboTre
4.1.3  KonrponbHas paboTa

4.2. [Tporieaypsl ¥ OLIEHOYHBIC CPEICTBA IS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
42.1. 3auer

4.2.2. Dk3aMeH
KOMITUIEKT OIIEHOYHBIX MaTepUAIOB
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1. KomnereHuuu u UX HHAMKATOPHI, (popMuUpyeMble B Ipoliecce 0CBOEHHUS TUCIUTITUHBI

YK-1. CrnocobGeH OCyHIecTBIATh MOUCK, KPUTUYECKUI aHAIU3 W CHUHTE3 MH(pOpMAIUH, TPUMEHSTH
CHUCTEMHBIN MOJIX0/1 JUIsl peICHUs MOCTaBJICHHBIX 3a/1a4

AHanm3upyer 3ajaqy,
BBIJIETISAS €€ 0a30BEIE
COCTAaBIIAIOIIHE,
paccMaTpuBacT u
mpeajiaracT
BO3MOJKHBIC BApPUAHTHI
peuieHus
TIOCTaBJICHHOM 3a4a4H,
OlLlEHUBAasI UX
JIOCTOMHCTBA U

3HaTh:— 0a30BbBIC
COCTABJISIIOIINE 3a7a4H,
BO3MOXKHBIC BAPUAHTHI
pelIeHHs TOCTaBJIEHHON
3amaq
(b1.0.15-3.1)

YMETb: - BBIIEIATH
0a30BbIC COCTABJISIONINE
3aJla4M, pacCMaTpUBaTh U
MpensiaraTb BO3MOXKHbBIE

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 TOKEH OOy4JarImuics T0KeH OO0yyJaromuics J0DKeH

BJIAJETh: - HAaBBIKAMH
pEIICHHUs TTOCTaBICHHOM
3a7a4M, OLICHUBAHUS MX

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

OLIEHOK, (GOPMHPYET
COOCTBEHHBIC MHEHUS
U CY)XICHHS,
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,
APpryMCHTHPOBATL CBOU
BBIBOJbI U TOYKY 3pCHUA

(51.0.15-V.3)

HEJIOCTaTK!
YK-1.2. OO0yyJaroIuics J0DKEH OOyuaromuiics fomwkeH | OOydYaroIIuics JOIDKEH
Ompenenser, 3HATh:— KaK ONpeNeseTcs u YMETB: - BJIAJICTh: - HABBIKAMH
UHTEPIPETUPYET U pamxkupyercst uH(Gopmarus, UHTEPIPETHPOBATH U noucka HH(OpMauH 1o
pamKupyer TpeOyemast I pereHus paHKUpPOBATh Pa3IUYHBIM THIIAM
nH(pOPMAITHIO, MOCTaBIICHHOH 3a7a49H, KaK WH(pOpPMAITHIO, 3a1pocoB
TpeOyeMyto s OCYIIECTBIISIETCS TTOUCK TpeOyeMyIo IJIs PEeIIeHHS (b1.0.15-H.2)
pelieHus UHPOPMAIUH 10 MOCTaBJICHHOM 3a1auH;
MOCTaBJIICHHOH 3a/1auy; | Pa3IUYHBIM THUIIAM 3alIPOCOB OCYILIECTBIISITH MTOUCK
OCYIIECTBIISIET IIOMCK (b1.0.15-3.2) nH(POPMAITUH 110
UHQOPMAIIH IO Pa3IMYHBIM THUIIAM
Pa3INYHBIM THIIAM 3aIlpocoB
3arpocoB (b1.0.15-Y.2)
YK-1.3. OOyuaromuiicst T0IKeH OOyuatomuiicst JoKeH OO6yuarommuiics
[Tpu o6paboTre 3HATh:— KaKk 00paboTKe YMETh: - OTJIHYaTh (PaKTHI TIOJDKEH BIIAJIETh: -
HHpOpPMAITUH WHPOPMAIIUHU OTIUYATh OT MHEHHUII, HABBIKAMH
oTiHYaeT QaKThl OT (baxThl OT MHEHHH, WHTEPIPETAIUA, OLICHOK, o
MHEHHH, UHTEPIpETAIHi, OLIEHOK, Kak ()OpMHUpPOBATH HHTZp;ieJE H
WHTEpIIpeTalu, KakK (h)OpMHpOBAThH COOCTBEHHBIE MHEHUSI 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 3a1aqy, BeIICIAS €€ 0a30BbIC COCTABIIAIONINE, pACCMATPUBALT M MPEITaracT BO3MOKHBIC

BapHaHThbI PCIICHUA MOCTaBJICHHOM 3aJa4du, ONCHUBas1 NX 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 OO0yuvaromuiics OO0yuaromuiics ¢ OO0yyJaromuiics ¢
3HaeT 0a30BbIC cnabo 3HaeT 0a30Bble | HE3HAYUTEIHbHBIMU TpeOyeMoi
COCTaBJISIOLINE COCTAaBIISIOIIUE OIITHOKAMH U CTEIEHBIO MOTHOTEI
3aJla4M, BOBMOXKHBIE | 3aJa4u, 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 3a;mad
b1.0.15-V.1 O6yuatommuiicst He OOyuatomuiics Oobyuaromuiicst Obyuarommiics
YMCCT BBIJACIISATH CJ]36O YMCGT YMGCT BBIJACJIATH YMCCT BBIJACIATH
0a30BbIE BBIJEIATH Oa30BBIE 0a30BbIE 0a3oBbIE
COCTAaBJIAIOIIHE COCTAaBJISAIOIINE COCTAaBJIAIOLIHE COCTAaBJIIOLIHE
3aJ1a4H, 3aJja4u, 3aJ1a4H, 3a7a4u,
paccMaTpuBarth U paccMmarpuBaTh U paccMaTpuBarth U paccMaTpuBaTh U
mpenjaraTh mpeJIaraTh rpenjaraTh mpearaTh
BO3MOKHBIE BO3MOYKHEIE BO3MOYKHEIE BO3MOYKHEIE
BapI/IaHTI)I peIHeHI/Iﬂ BapI/IaHTI)I pCHICHI/ISI BapI/IaHTLI pCHIeHI/Iﬂ BapI/IaHTLI peIHGHI/IH
ITOCTaBJICHHON TOCTaBIICHHOM TTIOCTaBJICHHOH TOCTaBJICHHOM
3aJa4u, OOCHUBATh 3aJa4u, OICHUBATh 3aga4u, OICHHUBATH 3aJa4u, OCHUBATh
X JOCTOUHCTBA U X JOCTOUHCTBA U X J0CTOUMHCTBA U X IOCTOUHCTBA U
HEIOCTATKH HEIOCTATKHU HEIOCTATKHU HEIOCTATKHU
C HE3HAUYUTEJIbHBIMHU
3aTpyIHEHUSAMU
b1.0.15-H.1 O6yuaromuiicst He OOyuaromuics Oo6yuatomuiics ¢ Obyuarommuiics
BJIajie€T HABBIKAMH ci1a00 BiIasieeT HEOOJILIITUMH CBOOOIHO BjaJ€eT
peIIIeHI/IH HaBbIKAMHU peHIeHI/IH 3an}/):[HeHI/ISIMI/I HaBbIKAMU pemeHI/m
MMOCTaBJICHHON MOCTaBJICHHOM BJIaJIc€T HaBbIKAMM MMOCTaBJICHHOMN
3aJauM, OLIEHUBAHMU | 3a7a4M, OLlCHUBAHUA penieHus 3aJa4H,
HUX JTOCTOMHCTBA U HMX JJOCTOMHCTBA U [IOCTaBJIEHHOM OLIEHUBAaHUSA UX
HEIO0CTAaTKHU HEAOCTAaTKN 3aJa4u, OOCHHUBAHU JOCTOUHCTBA U
X JOCTOMHCTBA U HEOOCTAaTKN

HCIOCTAaTKN

YK-1.2. Onpenensier, MHTEpOPETUPYET U PaHXKUPYET HHPOPMALHIO, TPeOYyeMYIO Ul PELICHHUS T0CTAaBIEHHON

3aJa4H; OCYIIECTBIISET MOUCK HH(POPMAIMHK 1O Pa3IMYHBIM TUIIAM 3aIIPOCOB
Kpurtepun 1 mikana orieHUBaHHS PE3yJIbTATOB 00yUEHHS 1O JUCIUIIIIHE
[Tokazarenu
OI[CHUBAHHS HenocraTounsrit JlocTaTouHbIH Cpennuit Bricokmii
YpOBEHB YPOBEHb YpOBEHb YpOBEHBb
b1.0.15-3.2 Ob6yuatomuiicst He OOyuarommuiics Oobyuatommuiics ¢ OOyuarommiics ¢
3HAeT KaKk c1abo 3HaeT Kak HE3HAYUTEIHLHBIMH TpeOyeMoi
OTIpeIeTIsIeTCS U oTIpeJieNsieTcs U omuOKaMu 1 CTETIEHBIO MOJTHOTHI
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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3aJ1a4u, KaKk
OCYILIECTBIISIETCS

MMOMCK WH(MOpMAITIHI
MO Pa3IYHBIM
THTIaM 3aIlIPOCOB

3a1a4H, KaK
OCYIIIECTBIISIETCS

MOMCK MH(pOpMALUU
10 Pa3IHYHBIM
THIIaM 3aIPOCOB

TpeOyemast s
pereHust
MOCTaBJICHHOU
3aj]1auu, KaK
OCYIIECTBIISACTCS
MOUCK UH(pOpMAIH
M0 Pa3IHYHBIM
THUIIaM 3aIPOCOB

perIeHs
MOCTaBJICHHOMN
3aJ1a4M, KaK
OCYIIECTBIISETCS
MOMCK HH(OpMaIUu
M0 pa3IuYHBIM
THIIaM 3aIIPOCOB

Pa3INYHBIM THIIAM
3aIpocoB

Pa3IMYHBIM THITAM
3aIpOCOB

OCYIIECTBIISTH TIOMCK
uHQOpMAIIH 1O
Pa3INYHBIM THIIAM
3aIpoCoOB

b1.0.15-V.2 O6yuatomuiicst He OObyuarommuiics Oo6yuaromuiics Obyuarommuiics
yMeeT crmabo ymeer yMeeT UCIIOIb30BaTh yMmeeT
MHTEPIPETUPOBATh U | MHTEPIPETHPOBATh M | C HE3HAYUTEIHHBIMUA | HHTEPIPETHPOBATH
pamKUpOBaTh pamKUpOBATh 3aTpyIHEHUIMHU U paH)XUPOBATh
WHpOpMAILHIO, WHPOPMALHIO, WHTEPIPETUPOBATH U WHOPMAIHIO,
TpeOyemyto A TpeOyeMyto ams pamKHpOBaTh TpeOyeMyto A
peueHus pereHus nHpOpPMAaLHIO, peleHus
MOCTaBIICHHOH MOCTaBJICHHON TpeOyeMyto ISt MIOCTaBJICHHOM
3a71a4m; 3a1a4H; pemnieHus 3a1a4H;
OCYIIIECTBIISIT TIOUCK | OCYIIECTBIISITH TOMCK TIOCTaBJICHHOM OCYIIECTBISTD
WHPOPMALIUH TT0 UHPOPMAIUH 10 3a/1a4y; MOUCK MH(pOpMaIH
Pa3IMYHBIM THIIAM Pa3IUYHBIM THIIAM | OCYIIECTBIISATH MOUCK 10 Pa3INYHBIM
3aIpoCoB 3aIpoCcoB nHpopManuu no THIIaM 3aIIPOCOB
Ppa3IMYHbIM TUIIAM
3aIpOCOB
b1.0.15-H.2 OOyuaromuiicst He OO0yyvaromuiics OO0y4arommuiics ¢ OO0yuaromuiics
BJIaz€eT c1abo BiageeT HEOOIBIINMHU cBOOOJHO BiIaACET
HMHTEPIIPETUPOBATh U | MUHTEPIPETUPOBATH U 3aTPyIHEHUAMU HUHTEPIPETUPOBATD
paHKUpOBATh paHKUpPOBATH BJIaJiceT W paHXUPOBATh
nH(pOpMAITHIO, nH(POPMAITHIO, WHTEPIPETUPOBATH U WH(pOpMAITHIO,
TpeOyeMyIo aJis TpeOyeMyto 1is PaHXHPOBATh TpeOyeMyIo AJs
peleHus pelIeHns UHQOpPMAITHIO, pelenus
MOCTaBJICHHOU [IOCTaBJICHHOM TpeOyemyto ass MOCTaBJICHHOMN
3a1a4m; 3a7a4m; pemieHus 3a1a4H;
OCYIIECTBIISITh IOUCK | OCYIIECTBIISITH TOUCK MOCTaBJIEHHON OCYILECTBIIATh
nHpopmManuu no uH(pOopMaLUH IO 3a1a4H; HOMCK MH(popMaIu

10 Pa3THYHBIM
THIIaM 3a[IPOCOB

VYK-1.3. [Ipu 06paboTke HHPOPMALIMU OTIUYaeT (HaKThl OT MHEHHI, HHTEPIIPETalni, OIIEHOK, (POPMHUPYET
COOCTBEHHbBIC MHEHHS M CYXKJICHHUS, apTYMEHTHPYET CBOH BBIBOJIBI M TOUKY 3PEHHS

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

ITokazarenu
OI[CHUBAHHS HenocraTounsrit JlocTaTouHbIH Cpennuit Bricokmii
YpOBEHb YPOBEHb YpOBEHb YpOBEHb
b1.0.15-3.3 OOyuaromuiicst He OO0yyarommuiics OO0yuarommuiics ¢ OO0yyarommuiics ¢
3HAET Kak 00paboTKe ci1abo 3HaeT HE3HAYUTEIHHBIMU TpeOyemoit
uHbOpMaIUH Kak 00paboTke OITNOKAMH U CTEIEHBIO IMOTHOTEI
OTIUYAaTh (haKThI OT rH(popMaIuu OTACNbHBIMU Y TOYHOCTH 3HAET
MHEHUH, OTIUYaTh GaKThl OT | MPOOEIaMu 3HAET KaK Kak 00paboTke
WHTEPIPETaLNAH, MHEHUH, o0OpaboTke uHQOpMAITUH
OIICHOK, KaK HHTEPIIPEeTalnH, nHpOpMaITUU OTIUYaTh (GaKThl OT
hopmupoBath OIICHOK, KaK OTIU4aTh (aKThI OT MHEHMUIA,
COOCTBEHHBIE (hopmupoBaTh MHEHHH, WHTEPIpETaLni,
MHEHHS U CYXKJICHHMS, COOCTBEHHEIE HMHTEPIpeTalnH, OIIEHOK, KaK
apryMeHTUPOBATh MHEHUS U CYXJICHUS, OIICHOK, KaK (hopMupoBaTh
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CBOMU BBIBOJIbI U
TOUYKY 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 OO0yyarormuiics
yMeeT OTJIN4aTh ciabo ymeer yMEET UCII0JIb30BaTh yMEeT OTJIN4aTh
(baxTbl OT MHEHHH, OTIMYaTh (GaKThl OT | C HE3HAYUTENbHBIMH | (PaKThl OT MHEHUH,
HWHTEpIIpeTaIui, MHEHUH, 3aTpyIHEHUSIMU HHTEpIpEeTaIi,
OLIEHOK, KaK HHTEpIpeTanuii, oTan4arTh (HaKThl OT OLIEHOK, KaK
¢dbopmupoBaTh OLICHOK, KaK MHEHHH, ¢dbopMHpOBaTH
cOOCTBEHHbIE (hopmMHpOBaTH WHTEpIpeTaLuii, COOCTBEHHBIE
MHEHUS U CYKAEHUs, COOCTBEHHBIE OLIEHOK, KaK MHEHHS U
apryMeHTHPOBaTh MHEHHUS U CYKACHUS, ¢dopMHupOBaTH CyXK/IeHUS,
CBOHU BBIBOJIBI U apryMEeHTUPOBATh cOOCTBEHHBIE apryMEHTUPOBATh
TOUKY 3pEHUS CBOY BBIBOJIBI U MHEHHUS U CYKACHUs, CBOM BBIBOJIBI U
TOYKY 3pEHHUS apryMEHTHPOBATh TOYKY 3pCHHS
CBOH BBIBOJIBI U
TOYKY 3pEHHUS
b1.0.15-H.3 OOy4aromuiicst He OO0yyvaromuiics OO0y4arommuiics ¢ OO0yuarormuiics
BJIaJiceT HABBIKAMU cnabo BiajeeT HEOOBIINMU cBOOOJTHO BIIaIeeT
UHTEPIIpETaIHiA, HaBBIKAMHU 3aTpyIHEHUIMHU HaBBIKAMH
OLICHOK, HHTEpIpeTaLuii, BJIaJieeT HaBBIKAMH HHTEpHpeTanui,
(dhopmupoBaHuUs OLICHOK, UHTEpIpeTaLuii, OLICHOK,
COOCTBEHHBIX (opMupOBaHUS OLICHOK, (hopmupoBaHus
MHEHUH U CyKAeHUN COOCTBEHHBIX (dhopmupoBaHus COOCTBEHHBIX
MHEHUU U CYKJIECHUU COOCTBEHHBIX MHEHUHU U
MHEHUH U CYKIEHUN CYXKJIEHUI

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

TunoBble KOHTPOJIbHBIE 33JAHUS U MaTepHalibl, HEOOXOJUMBIE JIJIs1 OLIEHKU 3HAHWM, yMEHUHN U
HaBBIKOB, CO/IEPIKATCS B yUeOHO-METOIMYECKUX pa3paboTKax, MIPUBEICHHBIX HIKE.

1. MonexynsapHas ¢u3uka U TEpPMOJMHAMUKA [DIEKTPOHHBIN pecypc]: yuel. mocobue st
CaMOCTOSITENIbHOW Pa0OTHl CTYAEHTOB OYHOH M 3a0uHOW (hopMmbl oOyueHus [HampaBienuir 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 HazemHbie TpaHcnopTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxHO-
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 Dnekrposnepreruka u snekrporexHuka, 19.03.02 IIpoaykTsl nuTaHus u3
pacturenpHOro cuipbsi, 23.03.03 Oxcmyatanus TpPaHCIOPTHO-TEXHOJOTMYECKUMX MAIIUH U
KOMILIEKCOB, criennaiibHOCTH 23.05.01 HazemHsbie TpaHcnopTHO-TEXHOJIOTHYECKUE cpeactna] / KOxHo-
VYpansckuit I'AY, HUuctutyt arpounxkenepuu; coct. E. M. bacapeirmna. - YemnsOunck: OsxHo-
VYpanmeckuii 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: c¢. 99 (5 Haszs.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Onekrtpocratuka. IlocTrostHHBIH TOK [DneKkTpoHHBI pecypc]: ydeb. mnocobue ist
CaMOCTOSITENTbHOW Pa0OThl CTYACHTOB OYHOH M 3a04. Gopmbl oOyuenust / FOxno-Ypansckuit 'AY,
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HNucturyt arponnxenepun; coct. E. M. bacapsirnna - Yensionnck: KOxxuno-Ypansckuii 'AY, 2018 - 95
c. - Hocrymn 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 CTYJJCHTOB OYHOH | 3204. (hopmbl 00yueHus / FOxuo-Ypansckuit [AY,
HNHuctutyT arponnkenepun; cocT. E. M. bacapeiruna - Yensionnck: KOxxno-Ypanbckuii 'AY, 2018 - 49
c. - loctym u3 nokanbHoi cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnekTtpuuectBo. Marnern3aM. OnTuka M KBaHTOBas (u3uKa [DIIEKTPOHHBIN pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3a04HOM popMbl 00yueHus [Hanpasienuit 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCHIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEKCOB, criennaibHOCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeactBa] / KOxHO-
VYpansckuii 'AY, Uncturyt arpourkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3.,
ucrp. u nom. - Yensaodunck: OxHo-Ypansckuii [AY, 2019. - 182 c.: un., Tabdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnueckre OCHOBBI MeXaHUKH. MoJleKysipHas (pU3HKa ¥ TEPMOJIUHAMHKA [ DIEKTPOHHBINA
pecypc]: mabopaTOpHBIA MPAKTUKYM JJIs CTYJEHTOB OYHOM U 3209HOM ()OpMbI 00YUCHHUS [HAPABICHHIA
35.03.06 Arpounxenepus, 13.03.02 Dnextposnepretrka U snaekTporexHuka, 19.03.02 ITpomykTbl
MUTaHUS U3 PACTUTENBHOIO ChIphs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMIUIEKCOB, crernanbaoctu 23.05.01 HazemHbie TpaHcnopTHO-TeXHOJIorHYeckue cpenctsa] / KOxuo-
VYpaneckuii ['AY, Uncturyt arponmkenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: wi., Tabn. - C npun. - bubnuorp.:
c. 133 (5 nasB.). Pexxum nocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessiolue Npoue1ypbl OeCHNBAHUS 3HAHUI, YMEHUI,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XapPaKTePU3yOIMX cC()OPMUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM paszene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLEAYpPbl OLICHUBAHMS
3HAaHUH, yMEHHWH, HABBIKOB, XapaKTEPU3YIOMIMX 0a30BbI ATam (OPMHUPOBAHUS KOMIIETCHIIMN I10
aucuuiuinHe «Pu3uka», IpUBEIECHbl IPUMEHUTEIBHO K KaXKIOMY U3 HUCIIOJIB3YEMBIX BUAOB TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0yUYarOIUXCSl.

4.1. OueHovHble CpeACTBA /1JIs1 MPOBeIeHUs TEKYIero KOHTPOJIsl YCIIeBAaeMOCTH B
npouecce NPakKTU4YeCKON NOATOTOBKHU

4.1.1. Ompoc Ha IPaKTUYECKOM 3aHITUH

OTBeT Ha NPAKTUYECKOM 3aHATUU UCHOIb3YeTCs ISl OLEHKH KauecTBa OCBOECHUS 00yJaroIuMCs
OCHOBHOI mpodeccroHanbHOH 00pa30BaTEIbHOM NpPOrpaMMBbl MO OTAEIBHBIM BOIIPOCAM U TEMam
IUCUUIUIMHBL. TemMbl M TIUIaHbl 3aHATHH (CM. MeTojpa3paboTku M. 3) 3apaHee COOOINAIOTCS
oOyuatoumcsi. OTBET OLICHUBAETCSI OLEHKON «OTIMYHO», «XOPOILO», «YAOBIETBOPUTEIBHO» WU
«HEYOBJIETBOPUTEIILHOY.

Ne OneHoYHbIE CPEJICTBA Kon v HanmeHoBaHMe
TUNoBBIE KOHTPOJIBHBIE 3aJaHMs M (WIM) HHBIE MaTepUalIbl, UHAMKATOpa
HE0OXOUMBIE Ui OLICHKU 3HAHUM, YMEHH, HaBBIKOB U (MJIHM) OMbITa KOMITETEHIINH
JESTENIBHOCTH, XapaKTEepU3YIOIINX c(OPMHPOBAHHOCTH

KOMITETEHIIHIA B IPOIIECCE OCBOCHUS TUCITUTLTIHBI
1 | Auck paguycom 20 cm Bpamaercs corjacHo ypaBHeHuio | YK-1.1. Ananuszupyet
o=A+Bt+Ct? rae A=3 pax; B=- 1c}; C=0,1c? ¢ - yron moBoporta | 3amady, BBIIENAS €€
panuyca nucka. OnpeaenuTs 1 MOMeHTa BpeMeHu 4,0 ¢ 3HaueHue 0a3oBbIe

yria MeXJ1y BEKTOpaMH IOJTHOTO M HOPMAJIbHOT'O YCKOPEHUH, a TaKkKe COCTaBJISIIOLINE,
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YHUCII0 O60pOTOB, CACJIAHHBIX TUCKOM K JaHHOMY MOMCHTY OT Hadalla
BpalicHM. I/I306paSI/ITI> BCKTOPBI BCEX KMHEMATUYCCKUX BCIIMYHH B
yK%aHHBIﬁ MOMCHT BPpEMCHU

paccMaTpuBaeT u
npeaiaract
BO3MOJXHBIC BAPpHAHTBI
perieHus
MOCTaBJICHHOM 3aJ1auH,
OIICHHBAS UX
JIOCTOMHCTBA U
HEJIOCTAaTKU

3a30p MeKIy 00KIaIKaMH MJIOCKOTO KOHACHCATOpa

3anoyiHeH crekyioM. Emkocth koHneHcatopa C = 4,0u®d. Haiitu Tok
YTEUKH Yepe3 KOHACHCATOp NpH IOJade HAa HEro HampsHKeHHS
U=2,0xB.

YK-1.2. Onpenenser,
UHTEPIPETHPYET U
pamXHupyeT
nHpopmaruto,
TpeOyemyto Juis
pereHus
IIOCTaBJICHHOM 3aJa4uH;
OCYILECTBIISIET MTOMCK
UHPOpPMAILIAHU TIO
pa3InYHBIM THUIIAM

3apocoB
Henposoasimas chepa paauyca R = 50 mm, 3apskeHHass paBHOMEPHO YK-1.3.
C THOBEPXHOCTHOH mmoTHOCTRIO G=10,0 MxKm/mM% Bpamaercs c ITpu 0OpaboTke
YIII0BOM CKOPOCTBIO (0=70 paj/c BOKPYT OCH, MPOXOSIILH uepe3 ee HHpOpMALH
ueHTp. HaiiTu MarHUTHYIO HHIYKIHIO B IIEHTPE Cephl. OTIINYaeT (PaKThl OT
MHEHHH,
WHTEpNpETALUH,

OIICHOK, (hopMupyer
coOCTBEHHBIE MHEHHUS
U CY)KJICHHS,
apryMeHTHPYET CBOU
BBIBOJIbI I TOUKY
3peHUst

Kputepun omenku orBera (Tabil.) TOBOIATCS JO CBEACHUS OOYYAIOIIMXCS B Hayalle 3aHATHU.
OreHka 00BSBIIAECTCS 00YUAIONIEMYCsl HEITOCPEICTBEHHO MOCTIE OTBETA.

IIxkana Kpurepun oueHnBanus
- 00y4Jaromuiics MoJHO yCBOMJI y4eOHBINH MaTepua;
- IPOSIBJISIET HaBBIKU aHaIM3a, 0000IEHHS, KPUTHUECKOTO OCMBICIICHUS

" BOCIIPpUATHA I/IH(I)OpMaI_II/II/I, HaBBIKHM OIIMCAaHHUA OCHOBHBIX (1)H3I/I‘IGCKI/IX

- Marepuan U3JO0XKEH TIpaMOTHO, B OMPEIEICHHON JOrMYecKoi
MIOCTIEIOBATENIbHOCTH, TOYHO UCTIONB3YETCSl TEPMHHOJIOTHUS;

- IIOKa3aHO YMEHHME WIUIIOCTPUPOBATh TEOPETUUYECKHE MOJOKEHUS
KOHKPETHBIMU NPUMEPAaMH, IPUMEHSATh X B HOBOM CUTYyallUU;

- IPOJIEMOHCTPHUPOBAHO YMEHHE PeIaTh 3a4a4u;

- MOryT OLITH AOMYHICHBI OJHAa—ABE€ HCETOYHOCTU IIPU OCBCHICHUU
BTOPOCTENEHHBIX BOIPOCOB.

OTBET YJOBJIETBOPSIET B OCHOBHOM TPEOOBAHMSAM Ha OICHKY «5», HO TIpH
HTOM UMEET MECTO OJMH U3 HEIOCTATKOB!

- B YCBOEHUH y4eOHOro Marepualia J0nyeHbl HeOOoIbIIue MPoOesbl, He
MCKa3UBIINE CO/IEp)KaHUE OTBETA;

- B pCHICHUU 3a1a4 JOMMYIICHbI HE3HAYUTCIIbHBIC HCTOYHOCTH.

Onenka 5
(oTnHMYHO)

Ornenka 4
(xopor1o)
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Onenka 3
(YZIOBJIETBOPUTEIIHHO)

- HETOJIHO WJIM HEMOCJICIOBATEILHO PACKPHITO COJACPKAHUE MaTepHala,
HO TMOKa3aHO o0O0Ilee MMOHMMaHHE BOMPOCAa W TPOJEMOHCTPUPOBAHBI
YMCHU:A, JOCTATOYHBIC OJIA I[aJILHefIHleI‘O YCBOCHMA MaTcpualia,

- WMEJKCh 3aTPYIHCHHS WM JONMYIICHBl OIMUOKH B OIpEICICHUN
HOHSITI/II‘/JI, HCIIOJIb30BAHUHW TCPMHUHOJIOTHHU, OIMCAHUN (bI/I3I/I‘I€CKI/IX
3aKOHOB, SIBJICHUI U MIPOIIECCOB, PEIICHUU 3aJ1a4, UCTIPABJICHHBIC MTOCIIE
HCCKOJIbKUX HABOAAIIHX BOIIPOCOB,

- HENOJHOE 3HAHWE TEOPETUYECKOTO0 Marepuaia; OOydarolHuics He
MOXCT NPUMCHHUTH TCOPHIO B HOBOU CUTYyaluu.

Onuenka 2
(HEYTOBIETBOPUTEIHLHO)

- HE PaCKPHITO OCHOBHOE COJICp)KaHKHe yIeOHOro Marepuara,

- oOHapyXeHO HE3HAaHWE WM HEMOHMMaHue OoJbIIel WK Haumbojee
Ba)KHOM YaCTH y4eOHOTO MaTepHana;

- JOIYUICHBI OLINOKHU B OIpCACICHUN HOHSITI/II‘/JI, Ipru HUCIOJIb30BAaHUU
TEPMHUHOJIOTMH, B ONUCAaHUM (PU3MYSCKUX 3aKOHOB, SIBJICHUN W
IPOLIECCOB, PEIICHUH 33/1a4, KOTOPbIC HE UCIIPABIICHBI [TOCIIE HECKOJIBKHUX

HaBOIAIIUX BOIIPOCOB.

4.1.2. OuenuBanue ot4era mo JadboparopHoit padore

OrTuer 1o na6opaTopH0171 pa60Te HCIIOJIB3YCTCA AJIsI OLICHKU Ka4€CTBAa OCBOCHUA 06yLIaI-OI_I_II/IMC${

OCHOBHOU TIPO(heCcCHOHATBLHOW 00pa30BaTEIBLHOW MPOTPAMMBI 10 OTACIBHBIM TeMaM JHCIHUILTAHBL.
Copepxannie u popMa oT4eTa 110 T1a00PaTOPHBIM PabOTaM MPUBOAUTCS B METOJIUYECKUX YKAa3aHUSIX K

naboparopaeiM paboram (m. 3 POC). CozxepxaHue OT4eTa M KPUTCPUU

JOBOJISITCS JI0 CBeJIeHUsl 00y4JarolnXCsl B HaYasIe 3aHSITHH.

OIICHKM oTyeTa (TadiL.)

Ne OneHoYHbIE CPEJICTBA Kon v HanmeHnoBanue
TumnoBele KOHTPOJbHbIE 3aJaHUsd U (WIM) HHBIE MaTepuabl, MHAMKATOpa
HEOOXOIUMBbIE JUIsl OLICHKW 3HAaHUM, YMEHUW, HaBBIKOB U (WJIM) KOMIIETEHIIUU
OMbITa JIEATENBHOCTH, XapaKTepU3YyOUMX Cc(HOPMUPOBAHHOCTD
KOMIETEHIIMH B IPOLIECCE OCBOCHMSI IUCIUIIIMHbI

1 1. Yro Ha3bIBaeTCS CUIION TSHKECTU? VYK-1.1. Ananusupyer
2. Yro nogHUMaeTcs MO/ CUIION BCEMUPHOTO TATOTEHUS? 3ajauy, BBIIEIISS €€
3. anumuTe GopMyy i ONpesIeIeHUs] YCKOPEHUS! CUITbI 0a3oBbIe
TSAKECTH. COCTaBJISIOLINE,

4. Kak onpezensiercss ycKOpeHHE CBOOOIHOTO MaJCHUs C TOMOIIIbIO paccMaTpUBacT U
MaTeMaTUYeCKOT0 MasiTHUKA? npejaraeT
5. Yro Ha3bIBaeTCs MAaTEMATUYECKUM MasiTHUKOM? BO3MO’KHBIE BAPUAHTBI
6. Kax onpenenuts mnepuoy KoseOaHUN MaTEMaTUYECKOTO pelIeHus
MasiTHUKa? IIOCTaBJIEHHOU
3aJ1a4yM, OLIEHUBAs UX
JIOCTOMHCTBA U
HEJ0CTaTKU

2 1. OT KaKkuX BEJIMYUH 3aBUCUT JIEKTPOEMKOCTb KOHJIEHCAaTOpa? VYK-1.2. Onpenenser,
2. 3anumute GOpMYJIIbl IO KOTOPHIM OINPEAEAETCS MHTEPIPETUPYET U
AIIEKTPOEMKOCTH TIOCKOT0, c(hepruecKoro U MUIMHIPUYECKOTO paHXupyer
KOHJICHCAaTOPOB. nHpopmaruto,

3. Ilpu kakoM yCJIOBUM MOCT Y UTCTOHA HAXOJUTCS B paBHOBECUU? TpedyemMyro Juis

4. Kak U3MEHSIOTCS 3HAUYEHNs BEPTUKAIBHOW U TOPU30HTAIIBHON peleHus
COCTaBJIAIOLIEHN HANPSKEHHOCTH MarHUTHOTO MOJI 3EMIIN IIPU IIOCTaBJIEHHOU
nepexoze OT HKBATOpa K MOJIOCy? 3a/1a4M; OCYLIECTBIISET
5. Kak usmensercs noka3anus BOJIbTMETPa MPUCOETUHEHHOTO K MOUCK HH(pOpMaLUU
HCTOYHUKY TOKa IPH YBEJIMUYEHUU CONTPOTUBIICHHUS LIeTIN?
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0 Pa3TUYHBIM THITAM
3arpocoB
3 1. Yro mpeacraBisieT coboit nudpakiimoHHas peneTka U Kak 3Has YK-1.3.
YHCIIO MITPUXOB, MPUXOASIINXCS HA SAUHUILY JITUHBI ONIPEIEIUTh [Tpu o6paboTke
ee nepuona? uH(bOopMauu
2. ITpu mudpakimu JIydu Kakoro 1BeTa UMEIOT HauOOIBIIUN Yrom oTnu4aeTr (GakThl OT
OTKJIOHCHMA? MHCHUH,
3. Uem OoTIM4YaeTCs €CTECTBEHHBIN CBET OT MOJISPU30BAHHOTO WHTEPIIPETAIHH,
KaKHM CIIOCOOOM MX MOXKHO OTJINYUTH? OIICHOK, (hopMHUpYET
4. Jlns KakuX Leed UCTIONB3YIOTCS ONTUYECKHE TUPOMETPHI U COOCTBEHHBIC MHEHUS
HA30BUTE UX OCHOBHBIC TUIIBL. U CYXJCHHUS,
5. UeM QUCTIEPCUOHHBIN CIIEKTP OTIMYACTCA OT AU(PPAKIIMOHHOTO? | apryMEHTHPYET CBOU
BBIBOJIbI U TOUKY
3peHHS

OTuyer OLCHUBACTCA II0 YCMOTPCHHIO IIperioaaBaTCIA OLICHKOM «OTIIMYHO», «XOpOoLI0»,
«YyHAOBJICTBOPUTCIBHOY», «HCYAOBJICTBOPHUTCIHbHO» HIINU OHGHKOfI GavyTCHO», «HE 3a4TCHO». OHGHKa
BauTCHO» CTAaBUTCA O6y‘IaI-OH_[I/IMCH, YPOBCHB 3VH KOTOPBIX  COOTBCTCTBYCT KPUTCPUIM,
YCTAHOBJICHHBIM JIA TIOJIOKHUTCIIBHBIX OIICHOK («OTJII/IIIHO)), «XOopomo», «YI[OBJIGTBOPI/ITGJII)HO»).
OI.[CHKa 00BABIISIETCS 06yan0meMy051 HCTIOCPCACTBCHHO ITOCJIC CAa4YM OTYCTA.

Hlkana Kpurepun oneHuBanusi

- U3JI0KEHHE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEN;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATb CBOM CYXXJEHHUS MPU OTBETE Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMEHHE ONMUCHIBATh (PU3NYECKUE 3aKOHBI, SIBIICHUS U MPOIIECCHI;

- YMEHHUE MPOBOJIUTH U OIIEHUBATh PE3YyJIbTaThl U3MEPECHHUII;

- CIIOCOOHOCTD peliaTh 3aauu.

Onenka 5
(oTIMYHO)

- U3TI0KEHHE MaTepHalia JIOTHIHO, TPAMOTHO;
- cBOOO/IHOE BJIaJIEHHE TEPMUHOJIOTHEN;

Onenka 4 - OCO3HAHHOE IPUMEHEHHE TEOPETUYECKUX 3HAHUM JUIsI ONHCAHMS
(xopo110) (U3NYECKUX 3aKOHOB, SIBJICHUH U MPOLIECCOB, PEIIEHUS KOHKPETHBIX 3aj1ad,
MPOBE/ICHUSI M OICHWBAHUS PE3yIbTATOB M3MEPEHHA, HO COJEpKaHUE H
(dopMa 0TBeTa UMEIOT OTJJIbHbIE HETOUYHOCTH.

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HEMIOCIIE0BATEIbHO,
- HETOYHOCTH B OIpENEICHUM TMOHSATHI, B NPUMEHEHUHM 3HAHUHA JUIS
ornucaHusi (U3NYECKHX 3aKOHOB, SIBJICHHH W TMPOIECCOB, pEIICHUS
KOHKPETHBIX 3a/1a4, MPOBEJACHUS U OIICHUBAHUS PE3YIbTATOB U3MEPEHUH,

- 3aTpyAHEHUS] B 000CHOBAaHUM CBOMX CYKIICHHIA,

- 0OHapy)XMBaeTCsi HEJOCTAaTOYHO TJIyOOKOe IOHMMAaHUE H3YyYEeHHOrO
MaTtepuana.

Onenka 3
(YZIOBJIETBOPUTEIHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHI; JOMYIIEHBI OIIMOKH B

OnpeeNieHUd TOHITUA W ONMUCAaHUM (U3NYECKUX 3aKOHOB, SBIECHUN M
Onenka 2 IIPOLIECCOB, MCKaXEH HX CMBICI, HE pELIEHBl 3ajadd, HE IpPaBUIBHO

(HEey1OBIETBOPUTENBHO) | OLIEHUBAIOTCS PE3YJIbTAaThl U3MEPEHU;

- HEe3HaHWE OCHOBHOIO Marepuana y4eOHOM MpOrpaMMBbl, JIOMYCKArOTCS

rpyOble OIIHMOKH B M3JI0KEHUU.
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HIxana

Kpurepun onenuBanus

OreHKa «3a4TeHo»

- U3TIOKEHHE MaTepHalia JJOTHIHO, TPAMOTHO;

- cBOOOIHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMEHHE BBICKa3bIBaTh M OOOCHOBATh CBOM CYXJICHHUS NPU OTBETE Ha
KOHTPOJIbHBIE BOTIPOCHI;

- YMEHHUE ONUCHIBATh (PU3NICCKHUE 3aKOHBI, SIBJICHUS M ITPOIECCHI;

- YMEHHE MPOBOJUTH M OIICHUBATH PE3YJIbTAThl U3MEPEHUN;

- CIIOCOOHOCTHh peIIaTh WHKCHEPHbIC 3alavyd (JOMyCKAeTCs HaIN4He
MaJIO3HAYUTENBHBIX OMMOOK WM HEIOCTATOYHO IOJHOE PACKPBITHE
CoJiepKaHue BOTPOCA WM MOTPEIIHOCTh HEITPUHITUITHAIBHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

OreHKa «He 3a4TEHOY

- OTCYTCTBHE HEOOXOJUMBIX TEOPETHUECKUX 3HAHUH; JONYIIEHbl OUIMOKH
B ONpEICICHUN MOHATUNA U ONMUCAHUU (PU3MYECKUX 3aKOHOB, SBJICHUU U
IIPOLIECCOB, MCKAXXEH MX CMBICI, HE pELIeHbl 3aJaud, HEe IPaBHIbHO
OLICHUBAIOTCSI PE3YJIbTAaThl U3MEPEHUI;

- HE3HAaHUE OCHOBHOTO Marepuana y4eOHOH MporpaMmbl, AOINYCKAIOTCA

rpyObIe OIMOKH B N3JI0KEHUH.

4.1.3. KonrponbHas paboTa

KontponwsHhas pabota npeaycmoTpeHa i 3a04Hoi hopmbl 00yuenusi. Konrponsnas padota (KP)
SIBJIICTCSL TIPOJTYKTOM, ITOTY9aeMbIM B PE3yJIbTaTe CAMOCTOSATEIHHOTO TUIAHUPOBAHUS M BBITIOTHCHHS
y4eOHbIX 3anau. KoHTposbHas paboTa MO3BOJSECT OICHWUTH 3HAHWSI M YMCHHUsS CTYICHTOB, a TaKXe
ypOBeHb CHOPMUPOBAHHOCTH HABBIKOB IIPH PabO0Te ¢ yueOHOH JIUTepaTypol U IPYrUMH HCTOTHUKAMH.
TurnoBele 3a7aun O BCEM TeMaM, a Takke MUOPB ¥ 3aJaHus I CAMOCTOSITEIBHOTO PEIICHUS

CoJIepKaTcs B y4eOHO-METOAMIECKHUX pa3padoTkax kadeapsl (. 3 ®OC).

No OlLieHOYHBIE CPEICTBA

TumnoBele KOHTPOJbHbIE 3aJaHusi M (WJIM) UHBIE MaTepuabl,
HeoOXOUMbIE JJIs OLICHKH 3HAHHM, YMEHU, HAaBBIKOB U (MJIN) OIbITA
JESTEIILHOCTH, XapaKTEepU3YIOINX c(OPMHPOBAHHOCTH
KOMIETEHIIMH B MPOLIECCE OCBOCHMSI TUCIUTIIMHBI

Ko n HaumeHnoBaHue
WHJUKATOpa
KOMIIETEHIIUHA

1 | Opwmxenue MaTepHalbHON TOYKH 33/1aHO ypaBHeHHeM X = Bt + Ct?,
rae X - mpsMoJMHEeHHas KoopauHara, t - Bpems, B = 3wm/c; C= -
0,25m/c?>.  TlocTpouTs rpadWKM  3aBHCHMOCTH OT  BpEMEHH
KOOPJIMHATHI, IPOUIEHHOIO IIyTHU, CKOPOCTU U YCKOPEHHUS 3a IIEPBBIC
10 cekyHna ABMKEHHUS, a TaKKe HAWTHU 3HAUEHUE CpelHEN MyTeBOM
CKOPOCTH 3a TOT )K€ UHTEPBaJl BPEMECHH.

2 | Tpu oguHAKOBBIX TOYSHBIX 3a1a4a 2°10-9 Kt HaxoasaTcst B BepInHaX
PaBHOCTOPOHHEIO TPEYyroibHUKa co cropoHoi 10 cm. Omnpenenutsb
MOJYJIb U Ha-

MpaBJIE€HUE CUJIbI, IEUCTBYIOIIEH HA OJIUH U3 3aps/I0B CO CTOPOH JBYX

JIPYTHX

3 | Kongencaropsl eMkocThio 1 MKD, 2 MKD 1 3 MK®D BKIIOYEHHI B IIETIH
¢ HanpsbkeHneM 1100 B. OmnpenenuTs SHEPrur0  Kaxaoro
KOHJIEHCATOpa B Cllydyae NapajuIeIbHOTO W TOCIEA0BATEIBHOIO HMX
BKJTFOUCHHS.

VYK-1.1. Ananusupyer
3ajauy, BBIJEISS ee
6a3zoBble
COCTaBJISFOIIIHE,
paccMaTpuBaeT u
npeaaraer
BO3MOYKHBIE BAPHAHTBI
pemeHHs
MIOCTaBJIEHHON 3a7auH,
OLIEHUBASI UX
JOCTOUHCTBA U
HEOCTAaTKH
VYK-1.2. Onpenenser,
UHTEPIPETHPYET U
pamXKupyer
nHpopmanuio,
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4 | Ilpu NOAKITIOUEHUH K UICTOUHUKY TOKA IOTPEOUTENS CONTPOTHBIICHUEM
0,5 OM mose3Has MOIIHOCTh paBHa 12,5 BT, a mpu conmpoTUBIECHUN
notpeodurens 0,2 Om Beliensiercs nojie3Has mMouHocts 20 Br. Kakyro
HauOOJIBIIYIO MOJE3HYI0O MOIIHOCTh MOYHO IOJIyYUTh OT JAHHOI'O
UCTOYHUKA TOKA, M KAaKyld MaKCHUMAJbHYIO CHJIy TOKa MOYKHO
HOJYYHTh B IIENIH C JAHHBIM HCTOYHUKOM TOKa?

TpeOyemyto st
pemeHHs
IIOCTaBJICHHOM 3aJa4H;
OCYIIECTBIISICT MTOMCK
uHpOpMAaIUU IO
pa3IMYHBIM THUTIAM

5 | Pamka, cocrosimias u3z 10 ButkoB paauycom 10 cMm, moMenieHa Mexay 3aIpoCcCoB
[OJIOCAMU  Mar"HuTa TakK, 4YTO IUIOCKOCTh pPaMKU IapajliejbHa YK-1.3.
MarHUTHBIM CHJIOBBIM JUHHSAM. Korma rmo BUTKaM MpOIyCKarOT TOK [Tpu 06paboTke
cuiao 2A, TO Ui ynepXKaHUs PAMKUA B YKa3aHHOM I10JIOKE€HUHU uH(popManun
TpeOyeTcs MPUIOKUTH K Hell MEXaHUYECKUM MOMEHT paBHbIH 6,5:107 |  oTiIM4aeT (pakTsl OT
SHem. Ol'[peI[eJ'II/ITB WHAYKIAIO MArHUTHOTO MOJII MCXKAY IIOJII0OCaMH MHEHHH,
MarHura. WHTEpIpeTaLuii,

OLIEHOK, (hopMupyer
COOCTBEHHbIC MHCHHS
U CYXJICHUS,
apryMEeHTHPYET CBOH
BbIBOAbI U TOUKY
3peHusl

OI_IeHKa 00BABIAETCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC ITPOBCPKU KOHTpOJ’ILHOfI pa6OTLI.

Hlkaja Kpurepuu onennBanus

Orenka 5 Conepxxanne KP momHocThio coorBeTcTBYeT 3ananuto. KP coxmepxkur

(OTIHUHO) JOTMYHOE, II0CIEN0BATEILHOE M3JI0KEHUE MaTepHana C IPaBUJIBHBIM
peLIeHUEM 33a4.

Onenka 4 Copnepxxanne KP mnomHocThio cooTBeTcTBYeT 3azanHuto. KP conmepxkut

(xopomo) JOTUYHOE, II0CIEN0BATEIbHOE M3JI0KEHUE MaTepHuana C IPaBUIbHBIM
pemieHueM 3aaad. VIMeroTcs ofgHA-ABE HECYIIECTBEHHBIE OINMOKH B
UCIIOJIb30BAHUM €IMHMI] U3MEHEHUS, B IOCTPOCHHBIX Ipadukax, cxemax u
T.J

Orenka 3 Conmepxxanne  KP  4yacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.

(YIOBICTBOPHTEIHHO) IIpocmaTpuBaeTcs  HEMOCIENOBATEIBHOCT  M3JI0XKEHUS — MaTepuaia,

IIPEJCTaBIICHBI HEI0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
IMMOJIOKCHHS, UCITIOJIB30BAHHBIC ITPU PCIICHUU 3aaa4. HmMeroTcs ommoOKy B
UCIONB30BaHUU €IUHUI M3MEHEHHUS, B IOIYYECHHBIX pE3ynbTaraX, B
MIOCTPOEHHBIX IpaduKax, cxeMax U T.J

Orenka 2 Conmepxxanne  KP  4yacTMUHO  HE  COOTBETCTBYET  3aJaHHUIO.

(HEY IOBIICTBOPHTEIEHO) IIpocmaTpuBaeTcs  HEMOCNENOBATENBHOCTh  H3JI0KEHHS — Marepuaa,

IPEJCTaBIICHBI HEI0CTaTOYHO 000CHOBaHHbIE TEOPETUYECKHE
ITOJIOKCHHUA, HUCITIOJIB30BaHHBIC npu peIICHUN 3aga4. HNmeroTcs
CYILECTBEHHBIE OIIMOKM B HUCIOJB30BAaHUU €OUHUL] HM3MEHEHHUS, B
MOJIYYCHHBIX PE3YyJIbTaTax, B IOCTPOCHHBIX rpa(bm(ax, CXE€Max U T.1

4.2. Ilpoueaypsl M OLIEHOYHbIE CPEACTBA /s POBEIEHUS IPOMEKYTOYHOM aTTeCTAMU

4.2.1. 3auer

3adeTr HE MPEAYCMOTPEH YIECOHBIM IJIAHOM.
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4.2.2. Dk3aMeH

Ok3aMeH sBisercss (OPMON OLEHKM KadecTBa OCBOEHHS OOy4arolMMcs OCHOBHOM
npodecCHOHaTBbHON 00pa3oBaTeIbHON MPOTrpaMMBI IO paszienaMm JUcHMIUIMHBL. [lo pesynabratam
9K3aMeHa 00YJaroImEeMyCs BBICTABISETCS OIICHKA «OTIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHHOY HIIH
«CHCYHOOBJICTBOPUTCIIBHO.

DK3aMeH MO JUCHUIUIMHE TPOBOAUTCS B COOTBETCTBUU C PACIUCAHUEM HPOMEXKYTOUHON
aTTeCTallii, B KOTOPOM YKA3bIBACTCA BPEMs €TI0 IMPOBCACHUA, HOMECP ayaAUTOPUHU, MCCTO IIPOBCACHUS
KOHCYJIbTAIlMH. Y TBEPKACHHOE pacIMCaHne pa3MeIaeTcsi Ha HH(POPMAIIMOHHBIX CTEHIAX, a TaKkKe Ha
ounmansHOM caiite YHHUBEpCHUTETA.

VpoBeHb TpeOOBaHUH UIi MPOMEXKYTOUYHON AaTTeCTAllMM OOYYAIOUIMXCS yCTAaHABIMBACTCS
paboueii mporpaMMoil TUCIUILTUHBL ¥ IOBOJUTCS IO CBEJACHUS 00YUJalOUINXCsl B HaUaIe ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MPaBuiIo, Jekropamu. C pa3perieHus 3aBeayronero Kapenpoi
Ha SK3aMEeHE MOXKET NMPUCYTCTBOBATH MPEIo1aBaTelb Kadeapsl, MPUBICYEHHBIN TSI TOMOILH B TpUEMe
9K3aMeHa. B ciydae oTCyTCTBHSI BEAYIIETO MpEerojaBares 9K3aMeH NPUHUMACTCS IPEToiaBaTeseM,
Ha3HAYEHHBIM PacIOpsHDKEHHEM 3aBEIYIOIIEro Kageapoi.

[lpucyrcTBHMEe Ha 3adere mpemojpaBaTeneil ¢ Apyrux kadenp ©0€3 COOTBETCTBYIOLIETO
pacropsKeHUs: peKTopa, IpopeKTopa 1o y4eOHO!, BOCIUTATENbHON paboTe U MOJIOEKHON MOJIUTHKE,
3aMECTHTEIS JUPEKTOpa MHCTUTYTA IO yueOHOH paboTe He JoIrycKaeTcsl.

s mpoBeneHMs SK3aMeHa BeNyLIUil NpernojaBaresb HaKaHyHE I0JIy4aeT B CEKpeTapuare
IMPEKTOpaTa 3a4eTHO-9K3aMEHAIIMOHHYIO BEJIOMOCTh, KOTOpas BO3BpAILAETCS B CEKpeTapuaT IOcCie
OKOHYaHUsl MEPOIIPUATHUS B I€Hb MPOBEICHHSI SK3aMeHa UM YTPOM CIIEIAYIOLIETO JHS.

DK3aMeHbl MPOBOAATCSA IO OwieraM B YCTHOM WJIM TNHCBMEHHOM BHJAE, OO B BHUC
TECTUPOBaHUA. DK3aMEHALMOHHbIE OUJIEThI COCTABIISIOTCS 110 YCTAaHOBJIEHHON (hopMeE B COOTBETCTBUU
C YTBEp)KIEHHBIMH Kadeapoill HSK3aMEeHAIMOHHBIMHA BOIPOCAMH M YTBEPIKIAIOTCS 3aBEIYIOIIUM
kadenpoii exxeronHo. B Ounere copepxutcs 2 TeOpETUYECKUX BOIPOCa U 3ajjaya.

DK3aMeHATOpy HPEAOCTABIISIETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWieTa, a TaKkKe MOMHMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUISl PELICHHs 33Jayd W TNPUMEPHI, HE BBIXOSIIUE 33 pPaMKU
MPOIIGHHOT0 MaTepuaa Mo u3y4aeMon JUCIUTUINHE.

3HaHUs, YMEHHsI U HABBIKU OOYYAIOIIMXCS ONPENENAIOTCs OLEHKAMU «OTJIIMYHO», «XOPOLIO»,
«yIIOBJIETBOPUTEIHHOY», «HEYIOBJIETBOPUTEIHLHO» W BBICTABISIOTCS B 3a4€THO-DK3aMEHAIMOHHYIO
BEZOMOCTh 00YYaOLIErocs B JIeHb HK3aMeHa.

[lpy mpoBeneHMM YCTHOTO OJK3aMeHa B ayJUTOPHHM HE JOJDKHO HaXOIUThCs Oonee 6
o0ydJaroImuxcs Ha OAHOTO MPEeroaaBaTes.

[Ipy mpoBeneHUM YCTHOTO 3K3aMeHa OOyJarolMiicsi BHIOMpaeT SK3aMEHAllMOHHBIM OWJIET B
cllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (GaMIIINIO, UM, OTUECTBO U HOMEp IK3aMEHAIMOHHOT0 OuIIeTa.

Bo Bpems »sk3ameHa oOydwaromuecs MOTYT IOJIb30BAaTbCA C pa3pelleHHs 3K3aMeHaTopa
IpPOrpaMMOil JTUCIMITIIMHBI, CIPABOYHOM M HOPMATHBHOM JUTEpaTypoil, JPYyrUMH IOCOOMSIMU U
TEXHUYECKHMU CPEACTBAMHU.

Bpems noaroToBku oTBeTa NMpH cAaye SK3aMeHa B YCTHOM (hopMe TOJHKHO COCTaBIIATh HE MEHee
40 MuHYT (10 KenaHuio 00yyarolerocss OTBET MOXKET ObITh JOCPOUHBIM). BpeMms orBeTa — He Gonee 15
MUHYT.

OOyuJaromuiics, NCIBITHIBAIONINN 3aTPYTHEHHS TIPU MOJTOTOBKE K OTBETY MO BHIOPAHHOMY MM
Ounery, UMeeT MpaBO Ha BBIOOP BTOPOro OWJIETa C COOTBETCTBYIOLIUM MpPOJJCHHEM BPEMEHHM Ha
noaroToBKy. [Ipr OKOHYATEIHPHOM OIICHMBAHWW OTBETAa OIICHKA CHIDKAeTCS Ha OAWH 0aul. Bwimaua
TpeTbero Ouiera He pa3peraeTcs.

Ecnu oOyvaroruiicst sBUJICS Ha 9K3aMEH, U, B35IB OUJIET, OTKA3aJICS OT MPOXOXKICHUS aTTeCTAIUN
B CBA3M C  HEMOATOTOBIEHHOCTHIO, TO B  BEAOMOCTH €My BBICTaBIAETCS  OLEHKA
«HEY/I0BJIETBOPUTEIILHO.

Hapymenne AMCHMIUIMHBL, CIUCBIBAHUE, HUCIOJIb30BaHUE OOYYAIOMIMMUCS HEpa3peIIeHHBIX
MEYaTHBIX M PYKOIMCHBIX MaTepHajoB, MOOWIBHBIX Tele()OHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
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KOMIIbIOTEPOB, HOYTOYKOB U JPYTUX BUA0B JTMYHOW KOMMYHHUKALIMOHHOM M KOMIIBIOTEPHOIN TEXHUKHU BO
BpeMs aTTECTAllMOHHBIX WCIBITAHUN 3amperieHo. B ciydae HapylieHuss 3TOro TpeOOBaHUS
IpernoiaBaTesb 00s3aH yaaauTh 00y4yaroIerocs 3 ayJuTOpPUH U IPOCTaBUTh €MY B B€IOMOCTH OLIEHKY
«HEY/I0BJIETBOPUTEIILHO.

BeicraBieHne OLEHOK, MONYYEHHBIX IpU IOJBEIAECHUM pPE3YyIbTaTOB IPOMEKYTOUHOH
aTTecTalliy, B 3aYETHO-DK3aMEHALMOHHYIO BEAOMOCTb IIPOBOAMUTCA B IPUCYTCTBUM CaMOIO
obyyaromerocs. IlpenonaBaTenu HeCyT NEPCOHANbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb M
TOYHOCTb BHECEHMSI 3aIIUCEN O pe3ysbTaTax IPOMEXYTOUYHON aTTECTAIIMH B 3a4€THO-IK3aMEHALIMOHHYIO
BEZOMOCTb.

HesBka Ha »K3aMeH oOTMeYaeTcsi B 3au€THO-3K3aMEHAI[MOHHOM BEIOMOCTH CIIOBAMHU «HE
SIBUJICSI.

Jlng oOyuaronuxcst, KOTOpbIe HE CMOIJIM CAATh AK3aMEH B YCTAHOBJIEHHBIE CPOKH, Y HUBEPCUTET
yCTaHaBJIMBAET NEPUOJ JUKBUIALNHN 3aJ0JDKEHHOCTH. B 3TOT nepuoa npenogasareny, IpUHUMABIINE
9K3aMeH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JTHEH, Korja OHM OyAyT MPUHHMATH 33/10JDKCHHOCTH.
WNudopmanus o TMKBUAALUH 33J0JDKEHHOCTH OTMEYAETCsl B 3K3aMEHALlMOHHOM JIMCTE.

OOyyarommcsl, MOKa3aBIIMM OTJIMYHBIE M XOpOILIHE 3HAHHSA B TEYEHHE CEMECTpa B XOJe
IIOCTOSIHHOT'O TEKYIIIET0 KOHTPOJISL YCIIEBAEMOCTH, MOKET ObITh IIPOCTABJICHA SK3aMEHAI[MIOHHAsI OLIEHKA
JOCPOYHO, T.€. 0€3 cnauu sKk3aMeHa. OLeHKa BHICTABISIETCS B AK3aMEHALMOHHBIN JIMCT WM B 3a4€THO-
HK3aMEHAIlMOHHYIO BEIOMOCTb.

WHBanuapl ¥ JULa ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMM 3710POBbSI MOTYT CaBaTh 3K3aMEHBI B
MEXCECCHOHHBIN MEPUOJ] B CPOKH, YCTAHOBJIECHHBIE HHANBUYAIbHBIM YU€OHbBIM IJIaHOM. MIHBaIM bl 1
JUIa ¢ OrpaHMYEHHBIMU BO3MOKHOCTSIMHU 370POBbsI, UMEIOLINE HAPYLIEHUS] ONOPHO-IBUTaTEIIbHOIO
ammapara, JOIyCKaloTCd Ha AaTTeCTallMOHHbIE HCIBITAHUS B CONPOBOXKIACHUU AaCCHUCTEHTOB-
COIIPOBOXIAIOILIUX.

[Tponienypa mpoBeAeHUsS NPOMEKYTOUHOW aTTeCTallMU JJsl OCOOBIX CIIydaeB M3JI0KEHa B
«[lonoxeHnu o TEKyIeM KOHTPOJE YCIIEBAEMOCTH M MIPOMEXYTOUHOM aTTecTaluy 00ydaroluxcs 1o

OIIOII 6akanaBpuara, cermanurera u Maructpatyps» ®I'bOY BO I0xno-Ypansckuit [AY.

1. Ponp ¢usuku B pa3sBUTUM TEXHUKH M arpoONpPOMBINIIIEHHOTO
MPOU3BOACTBA.

2. Kunemartuka wmarepuanbHON TOukd. KoopauHaTHbIE MeTOX
onuvcaHusl ABWKEHHI. KrnHemaTWyeckoe ypaBHEHUE ABWKECHUS U
OnpeAeNsieMble 110 HEMY KHHEMATHYECKUE XAPAKTEPUCTUKH.

3. BekropHblii cnoco® omnucaHus ~ JBWXKEHHH.  BekTopbl
[IEPEMEILIECHUS, CKOPOCTH, YCKOPEHHMS. YTJIOBBIE XapaKTEPUCTUKHU
JIBUKEHUS 110 OKPYKHOCTH.

4. DnemMeHThl peassTUBUCTCKON MeXxaHuKuU. [ocTynaTel cienuanbHON
Teopun oTHocutenbHOCTH. [IpeoOpazoBanus Jlopenmna. CroxeHwue
ckopocteid. OTHOCHUTENBbHOCTh JIMHBI OTPE3KOB W JJIMTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.

5. JluHaMHKa MaTepuaIbHONW TOYKM U MOCTYMATEIBHOTO JIBUKEHUS
TBEpAOro Tena. IIpuHIMO OTHOCUTENBHOCTH. 3aKOHbl HbIOTOHA.
Bunasr cuir.

6. JluHamMuka BpamateslbHOro JBWKEHUsS. MOMEHT cuiibl. MOMEHT
WHEPIMHU. 3aKOHBI COXPAHEHUS UMITYJIhCa 1 MOMEHTA UMITYJIbCA.

Ne O1neHouHbIE CPEACTBA Kon u HaumeHoBaHue
1 TunoBele KOHTPOJIbHBIE 3aJaHUS U (UJIM) UHBIE MaTEpUabI, MHIUKATOpa
HE0OXOUMBbIE JJIs OLICHKH 3HAHUM, YMEHU, HAaBBIKOB U (WJIN) KOMIIETEHIIUH
OTIBITA IEATENbHOCTH, XapaKTEePU3YIOIIHUX C(POPMUPOBAHHOCTh
KOMIIETEHIIUH B Mpoliecce OCBOEHUS TUCHUTIIIMHBI
1 1, 2 cemectp YK-1.1

AHanu3upyer 3a1auy,
BBIJIEIIAA €€ 0a30BEIC
COCTaBIISIOIINE,
paccMmarpuBaeT u
npearaeT
BO3MOKHBIE
BapHAHTHI PEIICHHUS
IIOCTaBJICHHOM
3a7a4M, OLIEHUBAs UX
JIOCTOMHCTBA U
HEJIOCTATKU
VK-1.2.
Onpenenser,
WHTEPIPETHPYET U
pamKupyer
UH(OpMALIHIO,
TpedyeMyto ISt
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7. VHepuualbHbIE W HEWHEpLMAJIbHBbIE CHUCTEMBbI OTCYETA. CHIbl
WHEPUUU IIPU Pa3JINYHbIX BUIAX ABUKCHUS.

8. Pabora, MOIHOCTb 1 3HEprus. MexaHnueckasi paboTa U MOIIHOCTh
IIPHU [IOCTYNATEIbHOM U BpalllaT€IbHOM JBMXKEHUSAX. KuHeTnueckas
SHEPrus U TEOpEMa O KUHETUYECKOU SHEPTUH.

9. KoHcepBaTtuBHBIE CHUJIBI M MOTEHUUANbHAsA 3Heprus. [Ipumepst
NOTEHLUAIbHBIX M10JIEW. 3aKOH COXPAHEHUS SHEPTUHU B MEXAHUKE.
10. Mexanuveckue KojeOanuss. KuHematnka TapMOHUYECKHX
konebanuii. Cinoxenne koineOaHuil. AKyCTUYECKHE PE30HATOPBI.

11. Jlunamuka rapMoHHMUYECKHUX KoneOanwil. uddepeHunanpHoe
ypaBHEHHE KoJieOaHU. 3aTyXarollue U BBIHYKJIEHHBIE KOJIeOaHMUs.
Mexannyeckuil pe3oHaHC. MasTHUKH.

12. Mexannueckue BOJIHBL. BosiHOBOoe ypaBHeHWe. Bujbsl BOJH.
Wntepdepentust, audpakmuss u Auclepcuss BOJIH. BomHBI U
nHpopmarus.

13. OcHOBHbBIE MOJOXKEHUS MOJEKYIIPHO-KUHETUUECKOW TEOPHH.
Wneanpupiii ra3. OcHoBHoe ypaBHeHne MKT wu ypaBHeHue
COCTOSIHUS U/1€aJIbHOTO rasa.

14. ArperatHbie cocTosiHUS U (ha30BbIe mepexoabl. PeaqbHbie Ta3bl.
Cxxmwxenne ra3oB. OCOOGHHOCTH KHUAKOTO cocTosiHus. CTpoeHue
KpuctayyioB. [ledekTsl kpuctamumyeckoro crpoenus. [Ipounocts u
IJIACTUYHOCTb.

15. SBnenus mnepenoca. Juddysus, TEmIONpPOBOAHOCTH U
BHyTpeHHee TpeHHue. MoJIeKyIsIpHO-KUHETHYECKAsl TEOpusl SIBJICHUM
nepeHoca.

16. OcHOBbI TepMOAMHAMHUKU. BHYTpeHHss 3HEpruss U NepBoe
Hayajo TepMoAMHAMHUKU. Pabora W TemiIo€MKOCTh raza mpu
Pa3IUYHbIX IIpoLeccax.

17. Btopoil 3akoH TepMOAMHAMUKHU. TermioBble [BUraTeiad u
xononwibHble  MamuHbl.  KIIJ[  TermoBbIx — gBurareneii  u
CTaTUCTUYECKUI CMBICII BTOPOTO 3aKOHA TepMoauHamMuku. [lonsaTue
SHTPOIIHH. Tpetuii  3aKOH  TEPMOJMHAMUKHU. DIIeMEHThI
OMOPHEPTETHKHU.

18.  DOmnexTtpuueckuil  3apsn.  BzaumopeilictBue — 3apsioB.
Onekrpocratudyeckoe mosie. Bekrtop HanpskénHoctu. Pacuér
ANEKTPOCTAaTUYECKUX ToJiel. [loTeHmmanm 3JIeKTpoCTaTHYecKOoro
nois. PaboTa mo mepememeHuio 3apsiioB B 3JIEKTPOCTATUYECKOM
nosie. [loTeHumMan U rpagMeHT MOTEHIUana. DKBUIIOTEHIMAIbHbIE
MIOBEPXHOCTH.

19. BemectBo B anekTpuyeckoMm mose. [lonspHele U HemosspHbIe
Mosiekynbl. [lonsgpusanmst nuanekTpukoB. Bektop cMenieHus.
[IpoBOAHMKM B 3JEKTPOCTATUUYECKOM IOJE. JNEKTPOEMKOCTD
poBOAHMKOB. KOoHeHCaToOpBI.

20.  IloCTOSHHBIA  ANEKTPUYECKUU
Onextpoasmxymias cuna. [IpaBuna
AIEKTPUYECKUX LETICH.

21. Knaccuueckass Teopusl 3J€KTPOINPOBOAHOCTH. BbIBOn 3akoHa
Owma. [Ipupoaa cBepXnpoBOAMMOCTH.

22. Hocutenu TOKa B pa3jIMUHBIX MPOBOJHUKAX. DJIEMEHTHI TEOPUU
anektponpoBoaHocTH. [lomynpoBognuku. IlomynpoBogHUKOBBIE
npubopsl. DIeMeHThl (PU3MUECKOW dSIeKTPOHUKH. KoHTakTHBIE
SBJICHUSI B METAJUIaX U MOJIYIPOBOAHHUKAX.

3akoH  Owma.
U Pacué€rbl

TOK.
Kupxroga

peLeHHs
MTOCTABJICHHOU
3aJa4u;
OCYILECTBIISET MOUCK
uH(pOpMAIUU TIO
pa3IMYHBIM TUIIAM
3a1pocoB
YK-1.3.
[Tpu o0paboTke
uHpopMaun
oTauyaer (akTel OT
MHCHUM,
HWHTEpHpeTaIui,
OLICHOK, (opMHpYyeT
COOCTBEHHbIE MHEHUS
u CYXJIeHUS,
apryMEHTHpYeT CBOH
BBIBOABI M TOYKY
3peHMs
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23. MarnutHoe mnoje. BzaumonelcTBHE 3JIEKTPUUECKHX TOKOB.
Pacuérsl MmarauTHBIX noJiel. 3akoH bruo-Caapa-Jlammnaca.

24.  MarnutHble  cBoiicTBa  BemiectBa. Jlma-, mapa- wu
deppomarnetuku.  Jlomensl.  ®Depputbl.  DIIEKTpPOMArHUTHBIE
cenapaTopsl B arpOMHXEHEPHUH.

24. ]JlelicTBUE€ MAarHMTHOTO TIOJSl HA DJIGKTPUYECKUH TOK U
JBIKYLIUECS 3apskeHHbIe yacTullbl. Crta Amnepa u cuiia Jlopenna.
DddexT Xomna. DNEKTPOIBUTATEH.

25. DnexkTpoMarHuTHass MHAYKLIMA. 3akoH Papajges U NpaBUIIo
Jlenua. Mexanusm Bo3HukHoBeHust I/1C nHIyKIUN.

26. T'eneparopsl rapmonmueckoir DJIC u TpaHchOpPMATOPHI.
WNHAYKTUBHOCTH POBOIHUKOB. DHEPrus MarHUTHOT'O TIOJIS.

27. llepemeHHbBIA B3IEKTpUYECKU TOK. Llenn mepeMeHHOro Toka.
3akon Oma i neneil nepeMeHHoro toka. [loiaHoe conpoTuBieHue
NepeMEeHHOMY TOKY. BekTopHas numarpamma. Pe3onHaHc B wemsx
IIEPEMEHHOT0 TOKA.

28. DnektpomarauTHoe 1osie. O0oomenne 3akona Papanes. 3akoH
NOJHOTO TOKa. TOK cMmelleHusl. OJIEKTPOMAarHUTHBIE BOJIHBI.
VYpaBHenus MakcBemna. Cucrema ypaBHeHul MakcBemia B
muddepeHmaIbHOi U MHTErpanbHO ¢dopmax. Bektop VYmosa-
[lovinTuHra. JlaBnenue ceera.

29. T'apmonnyeckuii ocumuiaTop. CBOOOHBIC AIEKTPOMArHUTHBIC
KosiebaHusl. 3aTyxarolie U BEIHYKICHHbIE Konebanus. Pezonanc.
16. D'enepauus, nepenaya M NOpUEM BIEKTPOMArHUTHBIX BOJIH.
OTkpeITBIl  KoneOaTenbHbIi  KOHTYp.  [lpuHmmm — paGoTsl
paaguonieperaTuMka M paguonpuéMHMKA.  Mopymsauus U
JETEKTUPOBAHUE HIIEKTPOMAarHUTHBIX BOJH. Paguonokauus u
TEJIEBUJICHUE.

30. IlIkana 31eKTpOMarHUTHBIX BOJIH. Pa3znuuHble 1Uana3oHbl 4aCTOT
DIIEKTPOMArHUTHBIX BOJIH, WX XapaKTEepHbIE OCOOCHHOCTH W
TEXHUYECKHUE CPEJICTBA UX MOJIYUYEHUS.

31. Hcnonp3oBaHuE€ BHJIMUMBIX, YIbTPapUOJIETOBBIX U JIPYIHX
U3JIy4EHUN B PACTEHUEBOACTBE U JKUBOTHOBOJCTBE.18. DIeMEHTHI
reoMeTpuueckoil onTuku. OCHOBBI T'€OMETPUUYECKON ONTHUKH.
®opmynel Openens. [lpuHiun oOpaTUMOCTH CBETOBBIX JIydeH.
[TprOopbI reoMeTpUUYEeCcKO ONTUKH.

32.®@oromeTpusi.

33. DnemenThI BoHOBOM onTuku. [Tpuniun [roiirenca.

34. Unrepdepenus cera. KorepeHTHOCTb M ONTUYECKHH XOJ
aydeil. YcinoBus MakcuMymMa U MUHUMyMa. HHTepdepomeTpsl.
DeMeHTHI Tosiorpaduu.

35. Hudpaxuus  cera.  Ilpunuun  Ioitrenca-®penens.
JudpakuuonHas  pemérka. Cnekrporpadus. Hudpaxius
PEHTI€HOBCKHUX JIy4eil.

36. B3aumogeiictBue uznyueHus ¢ BemectBoM. llonspusanus ceera
IPU OTPAKEHUH U MTPETOMIICHUH.

37. JlBoiiHoe nydenpenomiienre. ONTUYECKH aKTUBHBIE BEIECTBA.
Caxapumertpsl. MckycCTBEHHass aHU30TPOINS U €€ UCIOJIb30BaHNE.
HopmanbsHas 1 aHoMasbHAs JUCIIEPCHUS.

38. TemnoBoe wu3nyuyeHue. AOCOMIOTHO 4YEPHOE TENO. 3aKOHBI
Kupxroga, Crepana-bonbumana u Buna. ®opmyna Ilnanka.
OnTuyeckasi TUPOMETPHSL.
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39. @orospdexr. BuemHmil, BHYTPEHHHMH ¥  BEHTUJIBHBIN
doTtodrddexr. VYpaBHeHue DWHIITEHHA. [Ipumenenue
dorornnementoB. DPdext Komnrona. JlloMuHECIIECHTHOE U3Ty4YCHHE.
buontomuHecueHnus.

40. ®oroduonornueckue npoueccsl. orocunres. TepmoanHamuka
U MexaHu3M (porocunTesa. buosnepreruka.

41. DyeMeHThl KBAHTOBOM MeXaHUKH. KopIycKysspHO-BOJIHOBOM
Ty aTn3M. Hudpaxius AEKTPOHOB. CootHorieHus
Heonpenenénnocrei. Ypasnenue lpeaunrepa.

42. Atom Bojopoja. DHepreTuueckue ypoBHU atoma. lloreHuuman
Bo3OyxaeHuss u wuoHuzanuu. lloctymarel bopa. W3nydenue wu
HOTJIOIIEHHE SHeprur. Boaopoomo100HbIe HOHBL

43. CTpyKTypa CIOXHBIX aTOMOB. OJHEPreTHYECKHE YPOBHU B
cnoxHblx aromax. [lpunmun Ilaynu. OnTudeckue CHEKTpbl U
CHEKTPbl PEHTTEeHOBCKOro wu3nydeHus. l[lepumonmyeckas cucrema
anemenToB JI.M1.Meneneena.

44. ®uzuka MoJIeKyJl. DHepreTuuecKue ypoBHH Mojekyia. OOMeHHoe
B3auMoJeiictBue. MonekynspHble crekTpel. llpuHnun paboTsl
KBaHTOBBIX T€HEPATOPOB. DIEKTPOHHBIN MapaMarHUTHBIN PE30HAHC.
45. TIlomumepbl u  kuzakue Kpuctaiiabl. OCHOBHBIE — BHJIbI
KOJUIEKTUBU3AIMH MoJieKyll. CTpOeHHE MOJIUMEPOB U UX (PU3HUECKUe
cBoiicTBa. TuNbl KXKHUAKUX KPUCTALIOB. JlUCIUleM Ha KHUIKUX
KpHUCTaJIJIax.

46.5Bnenne paaMoOaKTUBHOCTH. Buabpl pajroakTUBHOIO pacmaja.
3akoH paauoakTHUBHOro pacnanga. CtaOuibHBIE U PaTUOAKTHUBHBIC
u30Tonbl. COBpEMEHHBIE METOABI PAAHMOXUMHUU U PaTdOOUOIOTHH.
[Tpo6ieMbl paarOIKOIOTHH.

47. CoctaB aroMHOTO sigpa. M3oTomnbl. MexaHn4ecKuii 1 MarHUTHBIN
MOMEHTHI siiep. SlaepHble CHIIBI M SHEPTus CBA3U sjapa. SpepHblii
MarHUTHBIN PE30HAHC U €ro UCIOJIb30BaHUE.

48. Snepubie peakunu. MexaHusM siAepHbIX peakuuil. Llennas
peakuust geneHus saep. Mcnosgp3oBaHME ATOMHOW — 3HEPTHM.
[Tpobnema ynpasisemoil TepmosiaepHoi peakuuu. DHeprus ConHua
Y 3BE31. SmepHas 3KOJIOorus.

49. DnemenrtapHble uYacTulbl. Kiaccudukanus sieMeHTapHBIX
yacTull. B3anMonpeBpaiiaeMocTb JIeMEHTapHbIX YacThll. MeTobl
YCKOpEHUsl 4acTHll. AHTHYacTHIbl M aHTHUBELIECTBO. BermecTtBo B
9KCTPEMATIbHBIX YCIOBUSX.

50. CoBpemenHas (u3uka M arpouHxeHepus. BemiectBo u more.
OOBEeKTHI U MPOIIECChl. DBOIIOIMOHHBIE MPOIECCHI TPE0Opa30BaAHUS
MaTepuu. BelecTBeHHBIE, JHEPreTUYECKUE, HIIEKTPOMArHUTHBIE U
uH(pOpMallMOHHBIE TpeoOpazoBaHusi OMO00BEKTOB. Pa3zButne
arpous3uky,  OMOMeXaHUKH,  Oumodu3ukH,  OHO’HEPreTHKH,
O61ornH(OPMATUKH, OMOTEXHOJIOTHH U arpOMHKEHEPHH.

51. BUHTOBKY HaBenu Ha BEPTUKAIBHYI) YepTy MHUIICHH,
HaxXOJIIelcs TOYHO B CEBEPHOM HANpaBIE€HUHU, U BBICTPEIUIH.
[Ipenebperass CcOnNpOTHBICHHEM BO3AyXa, HAWTH, Ha CKOJBKO
CaHTHUMETPOB M B KaKyl0 CTOpPOHY IIyJis, IONaB B MHUIIEHbD,
OTKJIOHUTCSI OT 4YepThl. BBICTpes NMpOU3BENEH B TOPU3OHTAIBLHOM
HampaBlieHuu Ha 1mupore @=60°, ckopocts mynau V=900m/c,
paccTostHue 10 MuieHu s=1,0 kM.
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40. Tonkasi cobuparomast nH3a ¢ GOKYCHBIM paccrosHueM f=25 cm
poeupyeT H300paskeHNE MPeaAMETa Ha IKPaH, OTCTOSAIINN OT JTHH3BI
Ha |=5,0 M. Dkpan npunsuHynu K jaun3ze Ha Al=18 cm. Ha ckonbko
CaHTUMETPOB CJIEAyeT TIEePEeMECTHTh MpPEeaMeT, YTOOBl OISTh
HOJYYUTh YETKOE N300paKEeHHE ero Ha IKpaHe?

IIkama u KpUTCpUH OLUCHHUBAaHUA OTBETA o6yqa}01ueroc;1 IMPEaACTaBJICHEI B Ta6nnue

Hlkana Kpurepun oneHuBanusi
BCECTOPOHHEE, CUCTEMAaTHYeCKOe M TIy0OKoe 3HaHHE MPOTrpaMMHOIO
Onenka 5 MaTepuana, YCBOCHHE OCHOBHOM M JIOIOJIHUTEIBHOM JIMTEPATYPBHI,
(oTIMuHO) PEKOMEHI0BAHHOM IPOrpaMMOM JUCHMIUIMHBL, IPaBUIBHOE pELIECHUE
3aJlauH.
MOJIHOE 3HaHWE TMPOrPpaMMHOIO MarTepuala, YCBOCHHE OCHOBHOM
Oruenka 4 JIUTEPATYPBHI, PEKOMEHI0BAHHOMN B MpOTrpaMMme, HaJIn4ne
(xopor110) MaJIO3HAYUTENIbHBIX OIIMOOK B PEHICHUH 3aJaud, WIH HEI0CTaTOYHO
II0JIHOE PACKPBITUE COJEpkKAHUE BOIIPOCa.
Ouerka 3 3HaHHWE OCHOBHOT'O MPOrPaMMHOT0 MaTepuania B MUHUMaJIbHOM 00BbEME,
MOTPEIIHOCTH HENPUHIUIHAILHOTO XapaKkTepa B OTBETE HAa K3aMEHE U B
(YAOBIETBOPUTENIBHO)
peIIeHUH 3a]1auu.
Onenka 2 npoOesbl B 3HAHMAX  OCHOBHOIO  IPOrpaMMHOro  MaTepualia,

(HEYIOBIETBOPUTENHHO)

MMPUHIOUIIKMAIbHBIC OIINOKHU IIpX OTBETC HA BOIIPOCHI U B pCIICHUHN 3a1a4U.
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1.
2.
3.

5. KOMIIVIEKT OIIEHOYHbBIX MATEPHUAJIOB

o gucuuminae «Pu3uka»

Crnenudukamnms
TecToBbIE 3a1aHUA

Kiroun k olleHMBaHUIO TECTOBBIX 3aJaHUM
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1. Cnenudukanus
1.1.Ha3HaueHre KOMILUIEKTa OIIEHOYHBIX MaTepruasioB (nanee — KOM)

HaunmenoBanune YI'C/YI'CH — 20 TexnocgepHasi 6e3011acCHOCTh H IPUPOIOYCTPOICTBO
Hamnpasnenue noarorosku - 20.03.01 TexnocdepHasi 6e30nacHOCTb
Hanpasnennocts - Texnocdephasi 6e30acHOCTD

1.2.HopMatuBHOE OCHOBaHHE 0TOOPA COACPIKAHMS

®denepanbHBIN TOCYIapCTBEHHBI 00pa3oBaTeNbHBIN CTaHAApT Bhiciiero oopasoBanus (OI'OC
BO), yrBepxxnéunsiii [Ipukazom Munmncrepcrsa oopazoBanus u Hayku Poccuiickoit deneparu Ne 680
ot 25.05.2020.
[Mpodeccrnonanbhblii cTanaapT «CHEUATUCT M0 SKOJIOTHIECKOM 0€30MacHOCTH (B MPOMBITIIIEHHOCTH )
Ne 5691 ot 07.09.2020 1.

1.3.0011ee KOIUYECTBO TECTOBLIX 3aIaHUI

Kon HauMmeHnoBanue koMIeTeHIINU KomxnuectBo
KOMIIETEHIINHT 3aJaHuN
VK-1 Crnioco0eH oCyIIeCTBIATh TOUCK, KpUTHUECKUI aHATIU3 U CUHTE3 5

nH(OpMALIUY, TPUMEHSATh CHUCTEMHBIN IMOAXOM JUIS PEIICHUs
MOCTaBJIECHHBIX 33124
Bcero S
1.4 PacnipesiesieHre TECTOBBIX 3aIaHHUH 110 KOMITCTCHIIUSIM
Kon HanmeHnoBaHue HaunmeHnoBaHue MHIMKATOPOB Howmep
KOMIIETEHIIUHU KOMIIETEHIINHT c(hOpMUPOBAHHOCTH KOMIICTCHITUN 3aJaHus
VK-1 Crocoben VK-1.1 1-5
OCYILIECTBJISATh MOUCK, | AHAIM3UPYET 3aJady, BBIIEIAS €€
KPUTHYECKHI aHanu3 | 6a3oBbIe COCTaBJISIOIIUE,
U CUHTE3 paccMaTpuBaeT n npeiaraet
uH(popMaIuy, BO3MOXHBIE  BapUaHTbl  PEIICHUSA
MIPUMEHSTH MOCTaBJICHHON 3ajaud, OIICHUBAs HX

CUCTEMHLIN MOIXOM
JUTSL peIeHUs
[IOCTaBJIECHHBIX 33124

JOCTOMHCTBA U HCAOCTATKH

YK-1.2.
Omnpenensier,  MHTEpHpPETUPYET U
pamxupyeT uHpopMaluio, TpedyeMyro
JUIS pelleHUs] MOCTaBJICHHOW 3aj1auM;
OCYILIECTBIISIET NOUCK UHPOPMALIUU T10
pa3IUYHBIM THUIIAM 3alIPOCOB.

6-10

YK-1.3.
IIpn o0paboTke uHpopMauu
oTnu4aer  ¢GakThl OT  MHEHUH,
WHTEpHpeTalui, OIeHOK, (GopMupyeT
COOCTBEHHBIC MHEHHS W CYXKICHUS,
apryMEHTHPYEeT CBOU BBIBOJBI U TOUKY
3peHHS

11-15
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1.5 Tunsl, ypoBEHb CIOXKHOCTH U B

€M1 BBIITOJIHCHHUSA TCCTOBBIX BaﬂaHI/Iﬁ

Kon HNuaukarop Howmep Tun 3aganus YpoBeHb Bpewms
KOMIICTCHIINHU C(i)OpMI/IpOBaHHOCTI/I 3aJaHus CJIO’KHOCTHU | BBIIIOJIHCHUS
KOMIIETCHIIMH (MHH)
VK-1 VK-1.1. 1 3asaHue 3aKphITOro IToBbiIeHHBII 5
AHaM3upyeT THna Ha
YCTaHOBIICHHE
3aaa4y, BbIACIIAA €€
COOTBETCTBHS
0azoBble p) 3ananue BazoBblii 3
COCTaBJISIIOLIME, KOMOWHHUPOBAHHOTO
paccMaTpuBaeT u THIIA C BEIOOPOM
Tpeaaraer OJIHOTO TPaBHJILHOTO
OTBETA U3 YETHIPEX
BO3MOXHBIC
MPEJUIOKECHHBIX U
BAapHUAHTHI pCHICHUSA 060CHOBAHHUEM
IIOCTaBJIICHHOMN OTBETA
3a1a4u, OLICHUBAas 3 3amanue IloBbIIICHHBIHM 5
WX JIOCTOMHCTBA M KOMOHWHHUPOBAHHOTO
HEJIOCTATKH THUIIA HA aHAJIH3
TIPOYUTAHHOTO
TEKCTA.
4 3aganue TToBBIIIEHHBIN 3
KOMOWHHUPOBAHHOTO
THTIA C BEIOOPOM
HECKOJBKUX
BapHaHTOB OTBETA W3
MPEUIOKECHHBIX C
000CHOBaHUEM
BBIOOpA OTBETOB
5 3aaHue OTKPBITOrO Bricokuit 10
THUIIA C Pa3BePHYTHIM
OTBETOM
VK-1.2. 6 3asanue 3aKphITOro IToBbImIeHHBIN 5
Omnpenensier, THrna Ha
YCTaHOBIICHHE
MHTCPIPCTHPYCT U COOTBETCTBHS
PpaHXKUpyeT 7 3ananue ba3oBebrit 3
I/IH(I)OpMaHI/IIO, KOMOWHHUPOBAHHOTO
Tpe6yeMy}0 U THUIIa C BEIOOPOM
peleHns OJIHOTO NPABHJILHOTO
. OTBETA U3 YECTHIPEX
IIOCTAaBJICHHOU
NPE/JIOKCHHBIX U
3anaqu, 000CHOBaHHEM
OCYLIECTBIISET oTBeTa
HOUCK HH(pOPMALIUU 8 3azaHue ToBbIMIEHHBII 5
o Pa3IMYHBIM KOMOMHHPOBAHHOTO
TUIIaM 3aIllpOCOB. THIIA Ha aHAT3
MIPOYUTAHHOTO
TEKCTAa.
9 3ananue IToBbIeHHbIH 3
KOMOWHUPOBAHHOTO
THUIIA C BEIOOPOM
HECKOJBKUX
BapHaHTOB OTBETA M3
MIPEUIOKEHHBIX C
000CHOBaHHEM
BEIOOpA OTBETOB
10 3ajanne OTKPHITOTO Bricokuit 10

THUIIA C Pa3BEPHYTHIM
OTBETOM
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VK-1.3. 11 3amaHne 3aKphITOro TloBprmeHHbIH 5
[pu obpaboTke Tuna Ha
YCTaHOBJIICHHE
uHpopMaun
COOTBETCTBHUS
oT/InYaeT (haKThl OT 12 Sananme BasoBbiii 3
MHCHHU, KOMOHMHHUPOBAHHOTO
WHTEpIpeTaIui, THIIA C BEIGOPOM
OLICHOK, (hOPMHPYET OJTHOTO TIPABHUIILHOTO
OTBETa U3 YETBIPEX
COOCTBEHHBIC
MPEATI0KEHHBIX 1
MHCHHA H 060CHOBaHHEM
CYXXACHUS, OTBETa
apryMEHTHUPYET 13 3ananue IMoBbImIeHHBIH 5
CBOM BBIBOIBI U KOMOMHHMPOBAaHHOIO
THIIA HA aHAITH
TOYKY 3pCHUA aHaa 3
MIPOYUTAHHOTO
TEKCTA.
14 3ananue TloBbImeHHBIH 3
KOMOWHUPOBAHHOTO
THUIIA C BBIOOPOM
HECKOJIbKUX
BapUAHTOB OTBETA U3
MPEATI0KEHHBIX C
000CHOBaHHEM
BHIOOPA OTBETOB
15 3ajaHue OTKPHITOrO Bricokuit 10
THIIA C Pa3BEPHYTHIM
OTBETOM

1.6 CuieHapu# BBITIOJTHEHHUS! TECTOBBIX 3a/IaHUM

Twum 3aganus

ITocnenoBaTenbHOCTD HeﬁCTBHﬁ ITpH BBIITOJIHCHWHU 3a/IaHUA

3ajanue 3aKphITOTO THIA HA
YCTaHOBJICHHE COOTBETCTBUS

1.BHuMaTensHO IPOYUTATh TEKCT 3a/1aHUsI U TIOHATD, YTO B
Ka4eCTBE OTBETA OXKUAAIOTCS MaPhI JIEMEHTOB.

2.BHUMaTenpHO NMpOYUTaTh 00a CIKCKA: CIIUCOK | — BOIPOCHI,
YTBEpkaAeHUs, (DAKThI, MOHATHUS U T.J.; CIIUCOK 2 —
YTBEPKJICHUsI, CBOMCTBA OOBEKTOB U T.JI.

3.ConocTaBUTh 2IEMEHTHI CIIUCKA 1 ¢ 3IIeMEHTaMHM CIIHCKa 2,
c(hopMHUPOBATH MMAPHI JIEMEHTOB.

4.3anucath nonapHo OYKBHI ¥ HU(PHI (B 3aBUCUMOCTH OT
3aJlaHusl) BapuaHTOB oTBeTa (Hampumep, Al nnu b4)

3ananne KOMOMHUPOBAHHOTO
TUIIA C BBIOOPOM OJIHOTO
MpPaBUIBHOTO OTBETA U3
UYETBIPEX MPEIIOKEHHBIX U
000CHOBAaHHEM OTBETA

1. BHMMaTenbHO IPOYUTATH TEKCT 3aJJaHKs U MTOHSTh, YTO B
KauecTBE OTBETA OKUAAETCS TOJIBKO OJIMH U3 MPEJI0KEHHBIX
BapHaHTOB.

2.BHUMAaTENbHO NMPOYUTATh NPEAJIOKEHHbBIE BADUAHTBI OTBETA.

3.BbiOpath oiuH OTBET, HauboJIee BEPHBII.

4. 3anucarb TOJIbKO HOMEp (Ui OYKBY) BHIOPaHHOTO BaprUaHTa
OTBETA.

5.3anucaTth apryMeHThbl, 000CHOBBIBAIOIINE BHIOOD OTBETA.

3aI[aHI/Ie KOM6I/IHI/Ip0BaHH01"O
TUIIa Ha aHaJIN3 MPOYUTAHHOT'O

TCKCTa

1. BHMMaTeapHO MPOYUTATH TEKCT 3aJaHUS U MIOHSThH, YTO B
KauecTBE OTBETAa HEOOXOJMMO BCTaBUTh HAa MECTa MPOITYCKOB
cJI0Ba (CIIOBOCOYETAHMUS) U3 PUBEICHHOTO CIIHCKA.

2. 3anucath B TaOJIUIly BbIOpaHHbIE HU(PHI 1101
COOTBETCTBYIOIMMHU OykBamu. L{udprl MOryT MOBTOPATHCS.
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3amanue KOMOMHUPOBAHHOTO
TUTIA C BEIOOPOM HECKOJIBKUX
BapHAHTOB OTBETA U3
[PEIOKEHHBIX C
000CHOBaHHEM BhIOOpa

1. BaumarensHO MMPpOYUTATh TCKCT 3aJaHUS U ITIOHATH, YTO B
KayecTBE OTBETAa 0’KUJAETCs BBIOOP BCEX MPaBHIIbHBIN
YTBEPKICHUM U3 IISATU IIPEIJIOKEHHBIX BAPUAHTOB.

2.BHUMaTeNbHO MPOYUTATh MIPEJJI0KEHHBIE BApUAHTBHI.

3. I[Ipoananu3upoBaB MpeNI0KEHHBIE YTBEPKICHUS, BEIOEpUTE

OTBCTOB

Te, KOTOpbIE HE MPOTUBOpEYAT PUINYECKUM 3aKOHAM.

4. 3anncatb OyKBBI/IIUQPHI (B 3aBUCUMOCTH OT 3aaHHSI)
BapHaHTOB OTBETA B HY>KHOM MOCJIE€I0BAaTEIILHOCTH 0€3
npo6esnoB U 3HaKoB npenuHanus (Hanpumep, BBA nm 135).

3ajaHue OTKPBITOrO THIIA C 1.
[Pa3BEPHYTHIM OTBETOM

Bagadu.

BHuMaTenpHO IIPOYNTATh TCKCT 3aJlaHUA U IIOHATH CYTh

2. [IpuBecTH MoOHOE pelIeHue 3a/1a4i ¢ 000OCHOBAaHUEM TeX
BaKOHOB, KOTOPbIE MPUMEHSIOTCS B MPOIIECCE PELICHUSI.
3.3anucath OTBET C YKa3aHUEM €IMHUIL U3MEPEHUS HalICHHOU
(bu3MUECKOil BEIMYNHBIL.

1.7.Cucrema OLICHHUBAHMA BBIIIOJIHCHUSA TCCTOBBIX BaI[aHI/Iﬁ

Howmep VYka3aHus 110 OLICHUBAHHUIO Pesynbprar onjeHuBaHus
3aJaHUs (6anbl, MOJIy4EeHHBIE 32 BBHITOJTHEHUE
3aJlaHUs/XapaKTePUCTHKA MPABUIIBHOCTH
OTBETA)
3amanue 1, 3ajaHue 3aKpHITOrO THIA HA [TonHOE COBMaeHNE C BEPHBIM OTBETOM
6,11 YCTaHOBJICHHUE COOTBETCTBUSI OLIEHHMBAeTCs 2 OalllIaMu;
CUMTACTCS BEPHBIM, €CITU OJlHa AOMyIeHHas omuoka 1 6at; HeBepHBIii
MPABWJIBHO YCTAaHOBJICHBI BCE OTBET WJIHU ero oTcyTcTBUE — () OaIoB.
COOTBETCTBUS (TIO3UIIUHU U3
OJIHOTO CTOJI0IIa BEPHO
COIIOCTABJICHBI C ITO3UI[USIMHU
JIPyroro)
3aganue 2, 3ananue KOMOMHUPOBAHHOTO CoBmajzieHre ¢ BEpHbIM OTBETOM OILIEHHUBAETCS
7,12 THIIA ¢ BEIOOPOM OJIHOT'O BEPHOTO 1 GaymioM; HEBEPHBIN OTBET WJIM €TO0
OTBETa U3 MPEITI0KEHHBIX C orcyTcTBHe — 0 OanoB.
000CHOBaHKEM BbIOOpA OTBETA
CUMTAETCSl BEPHBIM, €CITU
MpaBWJIbHO yKa3aHa nudpa u
MIPUBEICHBI KOPPEKTHBIE
apryMEHTBHI, HCITOJIb3yeMbIC TTPU
BbIOOpE OTBETA.
3aganue 3, 3amanre KOMOMHUPOBAHHOTO [TonHOE COBMazeHNE C BEPHBIM OTBETOM
8,13 TUIIA HA aHAJU3 POYUTAHHOTO OlleHUBaeTcs 2 OatamMu;
TEKCTa 0JIHa TomyIleHHas omunoka 1 6amr;
JOTYIIIeHO OoJiee 0/THOM OMIMOKH UK €T
orcytcTBre — 0 6ayoB.
3aganue 4, 3ananue KOMOMHUPOBAHHOTO [TonHOE CcOBMaZieHNE C BEPHBIM OTBETOM
9,14 THTIA C BEIOOPOM HECKOIBKHUX oleHuBaeTcd 1 0amioMm;
BapHAHTOB OTBETA U3 €CII JOMYIIEHBI OIUOKH WA OTBET
MPEIOKEHHBIX C 000CHOBAaHUEM oTcyTcTBYeT — 0 6ayioB.
BBIOOpA OTBETOB CUUTAETCS JInbo yka3bIBaeTCs «BEPHO»/ «HEBEPHOY.
BEPHBIM, €CITH TIPABHIILHO
yKa3aHbl IU(PHI U TPUBEICHBI
KOPPEKTHBIC apTyMEHTHI,




UCTIOJIb3yeMbIe TIPU BBIOOpE

OTBETA.
3aganue 5, 3ajiaHue OTKPHITOTO TUIIA C [TonHbI TpaBUIIBHBIN OTBET Ha 3a/1aHUE
10, 15 Pa3BEPHYTHIM OTBETOM CUHUTAETCS OIleHUBAaeTCA 3 OaylylaMu; €CJI JOIyIIeHa
BEPHBIM, €CITM OTBET COBMAAACT C | OMMOKA/HETOYHOCTH JIOMYIIICHA B YUCIOBBIX
STAJIOHHBIM IO COACPKAHUIO U pacuerax Wjd HEBEPHO YKa3aHbl €AMHUIIBI
IIOJIHOTE. U3MEpeHUH (PU3NYECKUX BeMUYNH — 2 Oaa,

eclii oJiHa U3 (HOpMYII, TPUMEHSIEMBIX ITPH
pEIICHNH 3aa91 3aMrucana HEBEPHO WIIH
JIOITYIIICHA OIMOKA B MAaTEMAaTHYSCKUX
npeoOpa3oBanusx — 1 Oai, eciiu JOMyIIEeHO
OoJiee 0JTHOM OIMMOKKM/OTBET HEMPABMIIHHBIN/
OTBET OTCYTCTBYeT — 0 6ayuIoB.

1.8.0nucanue 1O0NOTHUTENBHBIX MaTepUaIoB U 000pyI0BaHUS, HEOOXOAUMBIX ISl BBIITOJIHEHUS
TECTOBBIX 3aJaHui (P HEOOXOIUMOCTH).

J171s1 BBITTOJTHEHHST TECTOBBIX 3a/IaHHUH JJOMOJHUTEIBHBIX MAaTEPHAJIOB U 000PYAOBaHUS HE
Tpebyercs.

2. TecroBble 3agaHus
3aganmue 1.
YCTaHOBUTE COOTBETCTBUE MEXKIY ONMCAHUEM NMPHOOPOB M UX HA3BAHUAMU: K KOKIOMY DJIEMEHTY MEPBOTO
cTONOIa MoAOEpUTE COOTBETCTBYIOMIMI 3JIEMEHT U3 BTOPOTO M BHECHTE B CTPOKY OTBETOB BHIOpaHHEIC
r(pBI IOJT COOTBETCTBYIOIIMMHU OYKBaMHU.

OIIMCAHUE ITPUBOPOB HA3BAHUE ITPUBOPOB
A) [pubop, namepsonnii MTHOBEHHYIO CKOPOCTB Tella 1. Cnugometp
b) IIpubop, n3mepsronuii cuity, 1efCTBYIOIIYIO Ha Tea 2. IunamomeTtp
B) [Tpubop, u3mepsttontuii yckopeHue 3. Axcenepomerp
I') [Ipubop, m3mepsronuii atMocepHOe JaBICHUE 4. bapomeTp-aHepouI
A b B r
3ananue 2

[
CpenHsis KHHETHYECKas SHEPTUs MOJIEKYJIbl H€aIbLHOTO ra3a npy Temmepatype T paBHa € = E KT . 3mech

i=n"+N®P+2n*, rae N°, N* 1 N*— 9KCII0 CTENeHeH CBOOO I MOCTYIMATENBHOT0, BPAIATEILHOTO 1

KOJIe0aTENbHOTO ABMKCHUN MOJIEKYJIBL. JIJIs aTOMapHOTo BOAOPO/Ia YKCIIO | PaBHO. ..

A.3;B.5B.7;T. 1

OrBert:

3aganue 3

MexaHndeckue KoJieOaHus, pacIpOCTPAHSIOIINECS B YIIPYTOH cpelie — Trase, JKUAKOCTH WM TBEPIOM Teje

— Ha3bIBAIOTCS MEXaHUIECKUMH BOJTHAMH. DTH BOJHBI MOTYT OBITH MOIIEPEYHBIMU JIMOO MPOTOTHHBIMH.

Jis Toro, 4ToObI B cpejie MOTJa CyIIeCTBOBAThH MOMEpPeYHasi BOJIHA, 3Ta Cpefia I0JDKHA NPOSBISTh YIIPYTHe

CBOWCTBA MpH AePOpMaIIUIX (A). [Ipumepom Takoi cpenbl ABISAIOTCS TBEpbIe Tena. Hampumep,

MOIEPEYHbIE BOJIHBI MOTYT PaclpOCTPAHATHCS B TOPHBIX MOPOJAAX MPU 3EMIIETPSICEHUH WIM B HATAHYTOM

CTaNbHOU cTpyHE. [IpoaopHEIC BOTHBI MOTYT PACTIPOCTPAHATHCS B JIIOOBIX YIIPYTUX CPeaX, TaK Kak AT UX

pacnpocTpaHeHHs B CPEJIC TOJKHBI BOSHUKATH TOJBKO JehopMaIiuu (b), KOTOpBIC PUCYIITU BCEM

YOPYTUM cpefaM. B razax U ®KUAKOCTSIX MOTYT PaclpOCTPaHATHCS TOJNBKO MPOAOILHBIC BOJHBI, TaK KaK B

ATUX Cpeaax OTCYTCTBYIOT )KECTKHUE CBSI3H MEXKAY YaCTHIIAMHE CPEIbI, M 110 3TOH MpUUIHHE TIPH AehOpMaITHIX
(A) HUKaKWe YIIPYTHE CHUIIBI HE BO3HUKAIOT.
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UenoBeueckoe yXO0 BOCIPUHUMAET KaK 3BYK MEXaHUYECKHE BOJIHBI, MMEIOIIME YacTOTHI B Tpeaenax
npubm3uTensHo ot 20 'y mo 20 k[ (11 KaKAoro 4YesioBeKa MHIUBUAYAIBHO). 3BYK MMEET HECKOJIBKO

OCHOBHBIX XapaKTEPUCTHK. (B) 3ByKOBO# BOJHBI OJJHO3HAYHO CBs3aHA C HHTCHCUBHOCTHIO 3BYKA.
(I') >xe 3ByKOBOI BOJHBI OTIPEETSET BHICOTY €r0 TOHA.
Ecnu 3Byk mpexncraBiaser co0oil CymMMy HECKOJNBKMX BOJIH C Pa3sHBIMHU (I'), To yxo MOXeT

BOCIIPHHUAMATDH TaKOW 3BYK KaK TOHAIBHBIM, HO MIPU 3TOM OH OyneT o0iajath CBOCOOPa3HBIM «OKPACOMY,
KOTOPBIM MPHUHATO Ha3biBaTh TeMOpoM. Hampumep, ofHa U Ta e HOTA, BOCIIPOM3BEICHHAS MTPH MTOMOIIN
Pa3HBIX MY3BIKAJIbHBIX MHCTPYMEHTOB (HAIPUMEp, POsis, TPOMOOHA W OpraHa), OyAeT BOCIPUHUMATHCS
YXOM KaK 3ByKH OJHOTO M TOTO € TOHA, HO C Pa3HbIM TEMOPOM, YTO U MO3BOJIICT OTJIMYATh «HA CIIyX» OJHH
MY3bIKQTBHBIH HHCTPYMEHT OT JIPYTOTro.

Emie ogna BaykHas XapaKTEPUCTUKA 3BYKa — TPOMKOCTh. JTa XapaKTEPUCTHKA SBISICTCS CyOhEKTUBHOM, TO
€CTh OMNPEJCIIACTCS Ha OCHOBE CIIYXOBOTO OIHIyIieHUs. OMBIT MOKa3bIBAET, YTO TPOMKOCTh 3aBHCUT KaK OT
WHTCHCUBHOCTH 3ByKa, TaK M OT €ro YacTOThl, TO €CTh MpPU Pa3HBIX YACTOTAX 3BYKU OJMHAKOBOMN
WHTEHCUBHOCTH MOTYT BOCIPHHUMATHCS YXOM KakK 3BYKHM DPa3HON TPOMKOCTH (2 MOTYT W Kak 3BYKH
OJIMHAKOBOM IPOMKOCTH!).

Crucok ciI0B ¥ CIIOBOCOYETaHUM:
1) ammutyna
2) pacTshKEHHUE U CKaTHe

3) caBura

4) gacTora

3anumuTe B Tabnuily BEIOpaHHbIE HUGPHI O] COOTBETCTBYIONMMHU OyKBamu. LIudpsl MOTyT MOBTOPSITHCSI.
A | b B | r |

3aganue 4

Karymka WHIYKTHBHOCTH TMOJKJIIOYEHAa K HMCTOYHHKY TOKa C e

NpeHeOPSKUMO MajlbIM BHYTPEHHHM COIPOTHBICHHEM depe3 K

pesuctop R =40 Om (cMm. puc.). B moment t = 0 ximrou K 3amMbIKaioT. o — L

3Ha4YeHUs] CWIBI TOKA B IIETIH, U3MEpPEHHBIC B TOCIIEI0BATEIbHbIC é

MOMEHTHI BpemMeHH ¢ TouHOCThiO =+0,01 A, mpeacraBieHBl B
TabIuIIe. R

t,c 0 0,5 1,0 1,5 2,0 3,0 4,0 5,0 6,0
I, A 0 0,12 1 0,19 { 0,23 | 0,26 | 0,29 | 0,29 | 0,30 [ 0,30

BriOepute Bce BepHBIE YTBEP)KICHHUS O TIPOIIeccax, HAOI0IaeMbIX B OMBITE.

1. Tok "epe3 pe3nucTop B MPOIECcCe HAOTIOACHIS HE H3MEHSIETCSI.

2. Yepes 5 ¢ mocie 3aMbIKaHUS KJIF0Ya TOK Yepe3 KaTyIIKY MOJTHOCTBIO IPEKPaTHIIC.
3. B/JIC ucrounuka ToKa cocraBisieT 12 B.

4. B moment Bpemenu t = 3,0 ¢ 3/1C camonnaykunun katymku pasao 0,29 B.

5. B momenT Bpemenu t = 1,0 ¢ HanpsbkeHue Ha pe3ucTope paBHo 7,6 B.

3aganue 5

Tonkoe xonbio panguyca R =25 cm umeer 3apsag q = 5,0 mxKir, HepaBHOMEPHO pacipeaeIeHHbIH 10
Konblly. HaliTi paboTy 35ieKTpu4ecKrX CHII TP NepeMenieHny TouedHoro 3apsiaa q' = 10 mxKo u3 nenrpa
KOJIIIA TI0 MTPOM3BOJILHOMY ITyTH B TOUKY, HAXOJIAIILYIOCS HA OCH KOJIblla Ha pacctostaun | = 50 cM oT ero
LIEHTpA.

ObocHoBaHue.

Pemenue.

Ortger.

3ananue 6
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VY cTaHOBHUTE COOTBETCTBHE MCKOY (I)I/IBI/IIJCCKI/IMI/I BCJIIMUMHAMU U UX OHNPCACIICHUSIMMU. K Ka)KI[Oﬁ O33N
nepBoro CTOJ'I6L[a HOZ[6epI/ITC HYXHYIO MO3UIUI0 BTOPOr'o U 3allMIIUTC B Ta6J'II/ILIy BI:I6paHHI>Ie L[I/I(l)pbl oA
COOTBETCTBYIOIINMH OYKBaMH.
OU3NYECKUE BEJIMUNHBI
A) LlenTpocTpeMuTenbHas cujia
b) Cuiia HopMasIbHOTO JTaBJICHUS

X OIMPEAEJIEHUA
1. Cymma Beex cuil, IeHCTBYIOIIUX Ha TEJIO MPHU €ro PaBHOMEPHOM JABMKEHHUHU 10 OKPY>KHOCTHU
2. Cuia ynpyrocty, IeHCTBYIOIIAsl Ha TEJIO 0 HOPMAJIH K €ro IOBEPXHOCTH

A b

3aganue 7
®oroH ¢ sHeprueit 100 k3B B pe3ysibpTaTe KOMITOHOBCKOTO paccesHus Ha 3JIEKTPOHE OTKIOHWIICA Ha Yroj

90°. OnpenenuTe SHEPrUI0 paccesHHOTo (oToHa. OTBET OKPYIIIUTE JI0 LEIIBIX.
A 68x3B; b.84k3B; B.92x3B; TI.102k3B.
Otser:

3aganue 8

DneKTpuuecKas Jayra— 3TO OJWH M3 BHJOB ra3oBOro paspsjaa. [lonyduTs ee MOXKHO ClIeTyIOIMUM
o0pa3zom. B mraTiBe 3aKpeIuisioT ABa yroidbHBIX CTEPKHS 320CTPEHHBIMU KOHLIAMHE JPYT K IPYTY U
MPUCOSANHSIIOT K UCTOYHUKY ToKa. Korja yriam mpuBOAST B CONPUKOCHOBEHHE, a 3aTE€M CIIerka
pa3ABHUTrarOT, MEXTy KOHLIAMH YTIIeH 00paszyercs SpKoe IiIamsi, a CaMH YIJIU PacKasIoTCs Jo0ea.
Jlyra TOpUT yCTOMYMBO, €CIIH Yepe3 Hee MPOXOAUT MOCTOSHHBIHN AJIeKTpudeckuil Tok. B aTom cimydae
OJIMH DJIEKTPOJI SBJISIETCSI BCE BPEMS IOJIOKUTEIBHBIM (aHO/), & APYTOi — OTPHUIATEHHBIM (KaTO).
Jns mojjep:KaHus JTYroBOTO pas3psla HYXKHO HEOONbLIOE HampsyKeHWe, Jyra TOpUT MpU
HanpspkeHuu Ha ee anektponax 40 B. Cuna Toka B 1yre 10BOJBHO 3HAUUTEIbHA, @ CONIPOTUBIICHHUE

HEBEJIMKO; CIIeI0BAaTeIbHO, CBETAIIMNCS Ta30BbIN CTOJIO (A) IPOBOJMT IIEKTPUUYECKHUIA
TOoK. MoHM3a1mio B MpocTpaHCTBE MEXAY JIEKTPOJIaMU BBI3BIBAIOT CBOMMU yJIapaMu O
(b) »nexTpoHbI, HCITycKaeMble KaTOJOM JAyTd. bosbllioe KoIn4ecTBO NCIYCKaeMbIX (B)

o0ecrnieunBaeTcs TEM, YTO KaToJl HarpeT JO OueHb BBICOKOM Temrieparypbl. Korga st 3akuranus
YT BHayaje yIiiM NPUBOAAT B CONPUKOCHOBEHHE, TO B MECTE KOHTaKTa, 0OJaJarollieM OYeHb
0O0JIBIIMM CONPOTUBJICHUEM, BBIAEISAETCS OTPOMHOE KOJIMYECTBO (I'). ITosTOMY KOHIIBI
yriiel CUIIBHO pa3orpeBatoOTCsl, U 3TOTO JOCTATOYHO JUIsl TOrO, YTOOBI IPU UX Pa3ABMIKEHUH MEXKIY
HUMU BCIIBIXHYJIAa Iyra. B nanpHeieM katoj Ayrd MOJAEpPKUBACTCS B HAKaJIEGHHOM COCTOSIHMM
CaMHM TOKOM, NIPOXOJSIIUM Yepe3 AYTY.

CucoK CIIOB U CIIOBOCOYETAaHUMN:

1) xoporo

2) MOJIEKYJIBI Ta3a

3) temnora

4) 311eKTPOHBI

3anummre B Ta0IUIly BEIOpaHHBIE IUQPHI 10T COOTBETCTBYIOMMMHU OykBaMu. L{ndpst MoryTt
MTOBTOPSITHCS.

A b B r

3aganue 9
Ha pucynke n3o0pakeHa 3aBHCUMOCTh CHIIBI TOKA Yepe3 JIaMITy HaKaTHBaHUS OT MPHIOKEHHOTO K
Hel HanpspbkeHus1. BerOepuTe Bce BepHbIE YTBEPKICHHSI, KOTOPBIE MOXKHO C/CNIaTh, aHATU3UPYS 3TOT

rpaduk.
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1,AA
0,4

0,3
0,2

0,1

> o

0 40 80 120 160 U,B

1. ConpoTHUBJIEHHUE JIAMITbl HE 3aBUCUT OT MPUIIOKEHHOTO HAMIPSKEHUSI.

2. MoiHocCTb, BeIACIsSIEMad B JiamIe nipu HanpsbkeHuu 110 B, pasna 38,5 Br.

3. MoutHocTs, BelAENsIeEMas B Jamiie npu HanpsbkeHuu 170 B, pasna 40 Br.

4. ConpoTuBieHue Jamisl 1pu cuiie Toka B Heit 0,15 A pasao 200 Owm.

5. Conpotusnenue namisbl npu HanpsokeHud 100 B pasro 400 Owm.

Otger:

3aganue 10

CKOJIBKO METPOB TOHKOT'O ITPOBO/IA HAJIO B3SITh JIJIS H3TOTOBJICHHS cojieHouaa aauHbl lo = 100 cm ¢
uHAYKTUBHOCTRIO L = 1,0 MI'H, eciiu AuamMeTp ceueHus CoJIeHOn1a 3HaUUTEIbHO MEHBIIIE €r0
JUTHHEI?

Pewenue.

Ortger.

3aganue 11

B nepBoii cepun OMBITOB UCCIIEOBATNCH Mable KOJIEOaHHS TPy3a Ha HUTH HEKOTOPOU JITUHBI. 3aTeM 3TOT
K€ I'py3 3aKpCIinIii Ha HHUTU 60H])HICI71 JJIUHBI. MaxkcumanbsHbIe YTJIBI OTKJIOHCHUS HHUTU OT BEPTUKAIN B
OIIbITaX OAMHAKOBBIC.

Kax mpu nepexojie OT MepBoii Cepuu OIMBITOB KO BTOPOI H3MEHSATCS MEPHOJT KOJIeOaHHUI 1 aMILTHTY1a
KoJebanuii rpy3a?

JL1st KaX10M BEJIMYMHBI ONPEAEIIUTE COOTBETCTBYIOIMI XapaKTep U3MEHEHHUS:

1) yBenmmuutcs 3) HEe U3MCHHTCS

2) yMEHBIIUTCS

3anummTe B TabnuIly BEIOpaHHBIE IUGPHI IS KakI0H pusndeckoit BemurHbl. Lludpsl B oTBETE MOTYT
HOBTOPSITHCSL.

Ileprox koneGanmit AMIuHTY 18 KOJTeOaHMi

3ananue 12

VY bTpa3ByKoBoil IpeoOpa3oBaresb, HCIOIb3yeMbli it MeaunuHcKor nquarHoctuku (Y3W), xonebnercs ¢

gactoToit 6,7 MI'i. Uemy paBHa ITUKIMYECKast YaCTOTa KOJICOaHMIA?

BapuanTsl otetoB: 1) 3,12-107 pan/c; 2) 4,21-107 pan/c; 3) 5,18:107 pan/c; 4) 6,28-107 pan/c.

[IpounTaiiTe TEKCT U BCTaBbTE HA MECTa IPOIYCKOB CJIOBA (CJIOBOCOYETAHNS) U3 MPUBEIACHHOTO CITHCKA.

3ananue 13

PeakTUBHBIM Ha3bIBAETCS ABUAKEHUE, KOTOPOE MPOUCXOIUAT MO TEUCTBUEM (A), neiicTByromieii Ha

JBIOKYIIIEECS TEJIO CO CTOPOHBI CTPYU BEIIECTBA, BHIOpAChIBAEMOTO W3 aBurarelis. [10SICHUTH MpUHITHIT

PEaKTHUBHOTO JIBUKEHUS MOXKHO HA IPUMEPE ABMKCHUS PAKETHI.

[Iycts B aBurarene, yCTaHOBIEHHOM Ha pakKeTe, MPOUCXOIUT CropaHHE TOIUIMBA M IMPOIYKTHI TOPCHUS

(Topstume ra3bl) MO BEICOKUM JIaBIICHUEM BEIOPACHIBAIOTCS M3 COIUIA IBUTaTeNs. Ha KaxIyro mopuuio ra3os,

BBIOPOIIIEHHBIX M3 COILIA, CO CTOPOHBI JBHUTraTelNs JCHCTBYET HEKOTOpas CHiia, KOTOpas MPUBOIUT OTY

MOPLIMIO Ta30B B ABWXKEHUE. B cooTBETCTBHH C (b) 3axoHoM HpioTOHA, Ha IBUTATEH CO CTOPOHBI

BBIOPACHIBAEMBIX Ta30B JACHCTBYET CHJIA, TaKas K€ TI0 MOIYJIIO M TIPOTHUBOIIOIOKHAS TI0 HAPABIICHUIO. JTa

cWwia HasbIBaeTcsl peakTtuBHOW. [lom ee neiicTBueM pakera MpuOOpeTaeT YCKOPEHHWE M Pa3TOHSAETCS B

HaIpaBJICHUH, (B) BeIOpackIBaHUS TA30B.

[Ipu peakTHBHOM NBWXEHHH DAaKEThl €€ Macca HEMpepbIBHO YMEHBIIAETCS H3-32 CTOpaHUs TOIUIUBA H

BBIOpAchIBaHUS HAPYXKY MPOAYKTOB cropanus. [1o 3Toil mpuumHEe MOIYNb YCKOPEHHUS PaKeThl BCE BPEeMS
('), a ckOpOCTh paKeThl HEMTMHEHHO 3aBUCUT OT MacChl CTOPEBIIIETo TOILIMBA. BriepBhie 3amaua 00
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OTBICKAaHUM MOJYJsl KOHEYHOW CKOPOCTH U pPaKeThl, Macca KOTOPOH H3MEHWIACh OT 3HAYCHHS Mo J0
BEITMYMHBI M, ObLIIA pellieHa PYCCKUM YUYCHBIM, MMOHEepoM KocMoHaBTUKHY K. O. [{nonkoBCcKuM.

CIrCoOK CIIOB | CIIOBOCOYETaHUI:

1) cmna peaknum

2) Tperuit

3) MPOTHBOTOJNIOKHOE HAIIPABIICHHE

4) uzmenseTcsa

3anumuTe B TaOIUIY BEIOpaHHBIC UMPBI 0] COOTBETCTBYIOIUMU OykBaMu. [{udpbl MOTYT MOBTOPSITHCS.

A b B r

3aganue 14

B crexnsiHHyI0 K070y HAIMIM HEMHOTO BOJBI 1 TEPMETUYHO 3aKpBUIH KOOy MpoOkoii. Boxa mocTteneHHo
ucnapsuiack. Ha pucyHke nokasas rpaduk n3MeHeHus co BpeMeHeM t KOHIEHTpayu N MOJIEKYJ BOJISHOTO
napa BHyTpH Koj0bl. Temneparypa B kos0e B TeueHHE BCETO BPEMEHH IIPOBEICHU ONbITa OCTaBaIach
MOCTOSIHHOH. B KoHIIE ombITa B KOJIOE emIé ocTaBaiach BoJa.

W3 npuBenéHHOrO HIXKE CIMCKA BEIOEPUTE BCE IIPABUIIbHBIE

YTBEPKACHHUA OTHOCUTEIBHO OMUCAaHHOTO MpoIiecca. n

1) Ha yyactke 1 mnoTHOCTh BOJSHBIX TApOB YBEIMYUBAIACh. 2

2) Ha oboux ydacTKkax BOASHOM Map HEHACHIIICHHBIH. 1

3) Ha y4actke 2 maBieHre BOJSHBIX TAPOB HE MEHSIIOCH.
4) Ha yyacTke 2 MI0THOCTh BO/SIHBIX TAPOB YMEHBIIIAJIACh.
5) Ha yuactke 1 naBieHue BOJSHBIX TApPOB YMEHBIIATIOCH. il i
Ortser:

3aganue 15

Onpenennre MOCTOSHHYO anquadaThl ¥ IS TA30BOM CMECH,, COCTOSIIEH U3 Vi MOJIEH Ta3a ¢ IOCTOSTHHON
aanabaThl Y1 M V2 MOJIEH raza ¢ IIOCTOSHHOM o.

3. K104 K OLIEHUBAHHUIO TECTOBLIX 3aJaHUM

Ne BepHnblii oTBET Kpurepun onieHuBaHus
3aaHHs

1 A1B2B3T4 2 0 — monHoe
MpaBWIbHOE
COOTBETCTBUE

1 6 — momyiieHa ogHa
omnoKa

0 6 ocranbHbIE Cllydan

2 A 1 6 — mpaBUIIbHBIN
OTBET

0 6 — ocTanbHBIE
cIrydan

3 A3B2BI1T4 2 0 — MOJIHBIHI
MIPaBUJIbHBIN OTBET

1 6 momyieHa ogHa
ommuOKa

0 6 — Bce ocTanbpHBIC
CITyJan

4 35 2 0 — MOJHBIHI
MPaBUJIbHBINA OTBET
1 6 momyieHa ogHa
omunoKa
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0 0 — BCe OCTaJIbHBIE
CITydau

Pemenue:
R=25=0,25™m

=5 mMxKn=5-10-6 Kn
q’=10 mxKn=1-10-5 Kn
1=50 cM=0,5 m

A=? |

Tak Kak CHJIBI CO CTOPOHBI AIEKTPOCTATHYECKOTO TIOJIS
SBIIIIOTCST  KOHCEPBAaTUBHBIMH, TO pabota 1O
MEePEeMEICHHIO 3aps/ia B TOJE ATUX CUIT HE 3aBUCHUT OT
(GOpPMBI TPACKTOPUH TIO KOTOPOM IMTEPEHOCUTCS 3apsiI.

B sTom citydae paboTy o nepeMerieHus 3apsiia MOxKHO
Haiitn 1o opmyne A=qQ’(p1-¢2) (1), tme @1 — 31O
MOTEHIMAJ JIEKTPUIECKOTO TOJIs B IIEHTPE KOJbIIA, a
(2 — TOTEHIIMA Ha PaccTOsHUM | OT IeHTpa Koblia.
Ompenenum @1 U @2. Jas 3TOro BBIOEpEM Malblit
SJIEMEHT  Kosiblla (B 3TOM  ciy4ae  3aps,
pacrpeielIeHHbIN 110 ATOMY 3JIEMEHTY MOXHO CYHTATh
TOYEUHBIM) U BOCTOJB3yeMcsl (hOpPMYJION MOTEHIInaIa

DIEKTPUYECKOr0  TOJIA,  CO3JaHHOIO  TOYEYHBIM
3apsJIOM.
dq q
= = 2
7 J 4re,R - 4ng,R @)
dq q q
e

Az, Ame,l Arg R +1°
3)
[ToncraBum Qopmynsl (2) u (3) B dopmyny (1) u
MOy IHM

PN P
4re,R

(4)

3 0 - moJIHBII
IPaBUIbHBIN OTBET;

2 0 - momyIieHa o/IHa
omuOKa B
MaTeMaTHYeCKHIX
npeoOpazoBaHusX,
HEJ0CTATOYHOE
000CHOBaHUE PELICHUS
3aJa4d, OIINOKa B
€MHUIIAX U3MEPEHUS
(hU3HYECKUX BEIIMYMH,
HOJTy4eH
HETIPABUIIbHbBIN
YHCIIOBOM OTBET;

1 6 omHA U3 hopMyI
3amnucaHa HEBEPHO, UTO
TIPHUBEIIO K
HEMPaBUILHOMY
OTBETY;

0 6 3agaua He pernieHa,
(hopMyIIBI 3aTTUCAHBI
HeBepHO. BriOpan
HENPABUIIbHBIA METO/T
peleHusl.
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[ToncraBuM umcioBble 3HaueHUs B ¢opmyiny (4) u
noinyuum otBeT A=0,1 JIx.

AlB2

2 0 — moaHoe
IIPABHIIbHOE
COOTBETCTBHUE

1 6 — momyiieHa ogHa
OIIMOKa

0 6 ocranbHBIC CITydan

1 6 — mpaBUIIBHBIN
OTBET

0 6 — ocTanbHBIC
clyyan

A1Bb2B413

2 0 — OIHBIN
IPABUJIbHBIA OTBET

1 6 nomyrieHa oiHa
omnOKa

0 6 — Bce ocTanbHEBIE
clyyau

24

2 0 — NONHBIN
IPABUIbHBIA OTBET

1 6 nomyrieHa oiHa
omnoKa

0 6 — Bce ocTabHEBIC
clyyau

10

Pemenne
Tak xak minHa
COJICHOUJa HAMHOI'O
OoJIbIIIEe ero
JIMameTpa, To
WHJIYKTUBHOCTh
TaKOT'O COJIEHOM/Ia MOXHO OIPEICIIUTh 10 hopmyJie

2
L= “O'I\'—S (0.1)
0
rae (o=4n-10" I'u/M — MarauTHas noctosHHas, N —
YHCIIO BUTKOB, S — IUIOMIA b TIONIEPEYHOTO CEUCHUS
conenona, lo — ero puna. [lnomane nomnepeyHoro
CCYCHHUS MOXKHO BBIPA3UTh 10 (popmyrie

10=100 cmM=1 M
L=1 M[u=102Tn
1=?

d?
S= 0.2
n 0.2)
a 4KCJI0 BUTKOB
|
N=— 0.3
por (0.3)

| — nuna nposoxa. [oacraBum dopmysl (1.2) u (1.3)
B hopmyny (1.1) u momyuum

2
L=l (0.4)
4rl,
N3 dpopmyisl (1.4) BeIpazuM AIHHY IPOBOAA
4rl,L
1= |27 (0.5)
Hy

3 6 - moyHbII
NpaBUJIbHBIN OTBET;

2 0 - gomyIieHa ojHa
omuoOKa B
MaTeMaTHIECKUX
npeoOpa3oBaHUsX,
HE/I0CTaTOYHOE
000CHOBaHUE PELICHUs
3a/1a4M, OIIMOKA B
€IMHUIIaX U3MEPEHUs
(bU3UYECKUX BEJTUYHH,
HOJy4eH
HETIPaBUJIbHBIN
YHCIIOBOI OTBET;

1 6 oxHa U3 hopmyn
3arycaHa HEBEPHO, YTO
TIPHUBETIO K
HEeNpPaBUIbHOMY
OTBETY;

0 6 3aymaua He peleHa,
(hopmyITeI 3aTTMCaHbI
HeBepHO. BeiOpan
HENPaBUIIbHBIA METO/T
peleHHS.
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HOIICTaBI/IM YUCJIOBLBIC 3HAUYCHHUSA U HOHy‘-II/IM OTBCT
471107
47-1077

=100.m

11

Ilepuop xkonebanuii |AMIIMTya KoJeOaHUi
1 1

2 0 — moaHoe
IPAaBHIILHOE
COOTBETCTBHUE

1 6 — momyieHa ogHa
OIIMOKa

0 6 ocranbHBIC CITyYan

12

1 6 — mpaBUIIBHBIN
OTBET

0 6 — ocTanpHBIE
cllyyau

13

A1Bb2B314

2 0 — HONHBIN
IPABHIbHBIA OTBET

1 6 nomyrieHa oiHa
omnoKa

0 6 — Bce ocTanbHEBIE
clyyau

14

13

2 0 — HONHBIN
IPABHIbHBIA OTBET

1 6 nomyrieHa oiHa
omnoKa

0 6 — Bce ocTabHEIE
cyJau

15

Ornpenenum MOCTOSTHHYIO aauadaTsl Y Jisi Ta30BOM
CMeECH,, COCTOSIIEH M3 V1 MOJIeH rasa ¢

TIOCTOSTHHOM a/inadaThl y1 U V2 MOJIEH Tlano:
rasza ¢ HOCTOSIHHOH 72. VI VLS
Hcxons m3 Toro, uro y = Cp/Cy V2 12
3aIuIeM =2
vCu+v,Ch,
'YL, v,C @
Vil Vol
Y4uTHIBast, YTO MOJISPHBIE TETFIOEMKOCTH
omnpeaensoTes no Gopmynam
R
Co=-"3 (2)
y—1
R
Co=23 3)
v

[ToncraBus hopmynsl (2) u (3) B popmyny (1),
MOJTyYHM OTBET

_wn(r=Y)+vara(n-1
V1(72 —1)+v2 (71—1)

(4)

3 6 - moyHbII
IPaBIJIBHBIA OTBET;

2 0 - gomyIieHa ojHa
omuoOKa B
MaTeMaTH4YeCKUX
npeoOpa3oBaHUsX,
HE/I0CTaTOYHOE
000CHOBaHUE PELICHUs
3a/1a4M, OIIMOKA B
eMHHIIAX U3MEPEHUS
(bU3MYECKUX BEITUYHH,
MOJTy4eH
HETIPaBUJIbHBIN
YHCIIOBOI OTBET;

1 6 oxHa U3 hopmyn
3amycaHa HEBEpHO, YTO
TIPHUBETIO K
HETIPaBHILHOMY
OTBETY;

0 6 3aymaua He peleHa,
(hopmyITeI 3aTTMCaHbI
HeBepHO. BeiOpan
HENPaBUIIbHBIA METOT
peIIeHHSL.
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JIMCT PETUCTPAIIMA N3MEHEHHI

Homepa nuctoB

Howmep OcHoBaHue /i1 BHECEHHS N Pacmmmdposka JlaTa BHeceHuUs
1 OJIIHCH
H3MeHEeHHs | 3aMCHCHHBIX | HOBBIX | aHHYJIHPOBAHHBIX H3MEHEHHUH MNOAIHCH H3MEHEHHUS
Pacnopsixxenue Ne 6-cT
1 26-54 26-54 - B luy llamanosa EB. | 23.06.2025 r.

ot 07.02.2025
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