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1. Ilnanupyembie pe3yabTaThbl 00y4eHHs MO AUCHUILIHHE, COOTHECEHHbIE ¢ IVIAHUPYEMbIMU
pe3yiabTatamu ocBoenuss OIIOII

1.1. Hean u 3apau AUCHUTLIMHBI

bakanaBp no HanpasieHuto noArotoBku 13.03.02 DinekTposHEepreTUKa U IEKTPOTEXHUKA TOTIKEH
OBITH MOATOTOBIEH K pEIICHHIO 3a4ad MpO(eCcCHOHATBHOW AEATENbHOCTH CIEAYIOINIMX THIIOB:
TEXHOJIOTMYECKOM; SKCILITyaTallMOHHOW; MPOEKTHOM.

Heab AucHUIIMHBI — cHOPMHUPOBATH y OOYYAIOUMXCS CHCTeMY (DyHIAMEHTaIbHBIX 3HAHUM,
HEOOXOUMBIX IS TIOCIEAYIOMIEH MOATOTOBKHA OakaigaBpa, COCOOHOTO K 3P (GEeKTUBHOMY DPEIICHUIO
NPAaKTUYECKUX 33/a4  CEIbCKOXO3SMCTBEHHOTO TPOU3BOACTBA, a TaKXe CIOCOOCTBYIOLIMX
JalbHEeNUIeMy Pa3BUTHIO JIMYHOCTH.

3agaun AUCHUNJIMHBI:

— U3YYUTh OCHOBHBbIE (HU3UYECKHE SBJICHHS, OBIAAECTh (YyHIAMEHTAIBHBIMU TOHSATHUSAMU,
3aKOHAMH U TEOPUSMHU KJIACCHUECKOM U COBPEMEHHON (DU3UKU;

— copMUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS M COBPEMEHHOIO (PU3UUECKOTO MBIIIJICHUS;
O3HAKOMUTBCS C HAYYHO anmaparypoil 1 MeTogaMu (pU3HUECKOro UCCIEI0BAHUS, TPHOOPECTH HABBIKU
poBeeHUs] GU3NYECKOTO IKCIIEPUMEHTA;

— HAY4YMThCS BBIIENATH (PU3MUECKOE ColepKaHWe B TNPHUKIATHBIX 337adax Oymymien
NesITeNIbHOCTH;

— OBJIIETh METO/IaMU PELIEHUS MHKEHEPHBIX 3a/1a4.

1.2. KomneTeHIMU U MHAUKATOPHI UX JOCTHKEHHU I
OIIK-3. Cnoco0eH MPUMEHATh COOTBETCTBYIOUINH (PU3HKO-MaTeMaTHUECKUI anmapar, METOJIbI

aHaIM3a U MOJICIMPOBAHUS, TEOPETUUECKOTO U IKCIEPUMEHTAIBLHOTO HCCICIOBAHUS TPH PEIICHUN
npodecCHOHATBHBIX 33/1a4.

Kox u HanmenoBanue
WHIUKAaTOpa

®opmupyemsie 3YH
JOCTHKCHUS
KOMITETCHITNH
3HaHus | OOyuaromuiics TODKEH 3HATh: OCHOBHBIC (DM3MUECKHE 3aKOHBI,
SIBJICHUS. M TPOLIECCHI, HAa KOTOPBIX OCHOBAHBI TPHHIIHIIBI
-5 onx-3. NCHCTBUS OOBEKTOB MNPO(ECCHOHATBHON JCITCILHOCTH H
HemoncTpupyer KOTOpPbIE HCHONB3YIOTCS JUIS PElICHUs] MPOPECCHOHATBHBIX
HOHUMaHHE 3amau
(bU3UYECKUX SBICHUN
Y IPUMEHSIET 3aKOHBI - (b1.0.12-3.1)
MEXaHHKH,
TepMO/IMHAMUKH, yMmeHust | OOyJaronmiicss JODKEH YyMETh: HCIOJIb30BaTh OCHOBHBIC
IEKTPHUECTBA 1 ¢usnueckne  3aKOHBI W TOHATHS  JUIA  PEIICHHSA
MAFHETHIMA, npoQeCCHOHATBHBIX 33134

- (51.0.12-V.1)

HaBbIKH | OOyJarOIUiCs JODKEH BIIAJCTh: HAaBBIKAMH PUMEHEHHSI
COOTBETCTBYIOMIETO  (PU3MKO-MATEMATHYECKOTO  arapara,
METOZOB aHajW3a W MOJCIUPOBAHMS, TEOPETUYECKOTO U
9KCIICPUMCHTAJILHOT'O HUCCIICO0BaHUA npu peuICHUU
po¢eCCUOHANTBHBIX 3a]1a4




- (B1.0.12-H.1)

Kon n HaumeHoBaHue
WHJUKaTOpa

®opmupyemsie 3YH
JOCTHKEHUS
KOMIIETCHIINH
3HaHusa | OOydJaromuiics T0JKEH 3HaTh: OCHOBHBIE (PM3UYECKHE 3aKOHBI,
SIBIIGHUST W TIPOLIECCHI, HA KOTOPHIX OCHOBAHBI MPHHIIMUITBI
WJ1-6 ork-s. NENUCTBUS OOBEKTOB MPOQPECCHOHAIBHOW ACSITEIIBHOCTH |
HemoncTpupyer KOTOpPBIE HCHOJB3YIOTCS JUIS PElICHUs] TPOPECCHOHATBHBIX
3HaHUE 3aay
DJIEMEHTAPHBIX OCHOB
ONTHKHU, KBAHTOBOMU - (b1.0.12-3.1)
MEXaHUKHU U aTOMHOM
dusHIKH ymenust | OOyyaroniuiicss JOMKEH YMETb: HCIOJIb30BaTh OCHOBHBIE
¢dusnueckue  3aKOHBI M TOHATUS Ui peIleHus
po¢eCCUOHANTBHBIX 33]1a4
- (b1.0.12-VY.1)
HaBbIKK | OOy4aromuiicss JOMKEH BJIAJETh. HABBIKAMH IPUMECHCHHUS

COOTBETCTBYIONIETO  (PU3NKO-MATEMAaTHYECKOTO  arlapara,
METOZIOB aHajW3a W MOJCIUPOBAHMS, TCOPETUUCCKOTO U
AKCIIEPUMEHTAIHHOTO UCCIICTOBAHMSI npu peleHun

npodeccHoHaNBHBIX 331a49

- (B1.0.12-H.1)

2. Mectro nucuumianHbl B cTpykrype OITOIT

Juctunmuna «®u3nKa» OTHOCHUTCS K 00S3aTebHOM YacTH OCHOBHOW Mpo(decCHOHaTbHOM
o0pa3oBaTenbHOM MporpaMMbl OakaiaBpuaTa.

3. O0béM TUCUMIIIIMHBI M BUIbI Y4e0HOH padoThl

O6bem aucturuimHbl cocTaBiseT 9 3aderHeix eauHunl (3ET), 324 akamemuueckux daca.

JlucuurimHa u3y4aercs:

- oyHas ¢opma oOydenus B 1, 2 cemecTpax;
- 3aouHas Gopma oOyueHus Ha 1 kypce.

3.1. Pacnpenesnenne o0beMa IMCUMIIMHBI IO BUAAM Y4eOHOI padoThI

KonnuecTtBO yacoB

Bun yaeOHO# paboThI
Ounas popma 3aouHas popma
o0y4eHus o0yJeHus
KounrakTHasi pa6ora (Bcero) 160 26




B ToMm uucie:

Jlexumu (JI) 64 10
[Ipaxtrueckue 3anstus (I113) 32 8
JlaGopatopusbie 3ansaTus (JI3) 64 8
CamocrosiTejibHasi pa6oTa odyuarwmuxcs (CP) 110 280
KonTpoasb 54 18
Hroro 324 324
3.2. Pacnpenesnenne yueOHOro BpeMeHH 110 pa3aeiamM U TeMam
Ounas ¢popma o0yueHust
B TOM YHUCJIC
KOHTaKTHas paboTa
Ne Bcero %
TeMBbI HanmenoBanmne pasaciia U TEMbI 4aCcOB &
JI JI3 113 CP =
2
1 2 3 4 5 6 7 8
Paznen 1. Mexanuka, MoJIeKyJsipHasi U3UKa M TEPMOJAMHAMHKA
1.1. | Beeaenue B pU3UKY 2 2 - - - X
1.2. | Kunemaruka 14 4 4 2 6 X
1.3. | lunamuka 16 4 4 4 6 X
1.4. | 3aKkoHBI COXpaHEHUS 16 4 4 4 6 X
15, Mexannueckue KoneOaHus u 16 4 8 9 6 «
BOJIHBI
16. DneMeHTHI MOIIEKYJIAPHOM 1 16 4 4 4 10 <
CTATUCTUYCCKOHN (HU3UKH
1.7. | OcHOBBI TEpMOJMHAMUKHU 14 4 4 2 10 X
Pa3znen 2. DnekTpuyecTBO U MarHETU3M
2.1. | DnekTpocraTtuka 24 4 4 4 14 X
IlocTOosIHHEBIN TOK,
2.2. | DIEKTPUYECKUE LIECTIH U 18 4 4 4 8 X
MaTepHaIbl
2.3. | IlocTosiHHOE MarHUTHOE M0JIe 16 4 4 2 8 X
24, DNEeKTPOMarHuTHHIE 19 6 4 4 5 X
KoJ1e0aHus U BOJIHBI
Paznen 3. Ontuka u atoMHas QU3MKa
31 I'eomerpuyeckas U BOJIHOBAs 14 4 4 i 8 X
OITHKA
3.2. | KBaHTOBas ontuka 16 4 8 - 8 X
DneMeHThI KBAaHTOBOU
3.3. | MEXaHHUKHU B aTOMHOMN 15 4 8 - 3 X
(105637001
34. ATOMHOE S1po U 11 4 i i 7 X
AJIEMEHTaPHbIE YaCTHUIIBI
35 CoBpemenHas puzndeckas 9 4 i i 5 «
KapTUHA MHpa




KonTtponb 54 X X X X 54
HToro 324 64 64 32 110 54

3aounas popma oOyueHust

B TOM YHUCJIC
KOHTaKTHas pa60Ta
Ne =
TCNII:I HaumenoBanue pasnena u TeMsl Bcero CP §
4acoB J JI3 113 z
4
1 2 3 4 5 6 7 8
MexaHuKa, MOJIEKYJISIpHAst
($hu3MKa U TEPMOTMHAMHUKA.
L AJIEMEHTBI CTATUCTUYECKOUN 110 4 2 2 102 X
busuKn
9 DNEKTPUUECTBO U
' maraetusMm. Konebanus u 114 4 4 4 102 X
BOJIHBI
Ontuka. KBanroBas ¢usnka.
®duznka aToma. DJIEMEHTbI
(hU3UKH TBEPJIOTO TEA.
3. SnepHas ¢pusuka. 82 2 2 2 76 X
®dusznyeckas KapTuHa MUpPA.
KonTtpons 18 18
HTroro 324 10 8 8 280 18

4. CTpyKTypa U colepxkaHue TUCHUILUINHBI, BKIKYallee NPAKTHYECKYI0 MOAT0TOBKY

[IpakTHyeckass MOATOTOBKA INPU peATHU3alUU Y4eOHBIX IPEIAMETOB, KYpCOB, IMCLUHUIUIMH
(Mozyneii) opraHu3yeTcsi MyTeM MPOBEACHHS NMPAKTUYECKUX 3aHATHH, MPAKTHKYMOB, JTaOOPAaTOPHBIX
paboT W HHBIX aHAJOTHMYHBIX BHJOB YUEOHOH IEATENBbHOCTH, NpPEIYyCMATPUBAIOIIUX YYacTHe
o0ydJaromuxcs B  BBIIOJIHEHWH OTACIBHBIX DJIEMEHTOB palboT, CBA3aHHBIX C Oymymiei
poheCCHOHATILHOMN EATENbHOCTHIO.

[IpakTHyeckass TOATOTOBKA MOXET BKJIIOYATh B CEOsl OTIENbHBIC 3aHATHS JEKIMOHHOTO THIIA,
KOTOpBIE TpeAyCMaTpHBAIOT Iepenady yueOHoH HHpopmanuu oOy4aromuMmcsi, HEOOXOTUMON st
MOCJIEAYIOIIETO BHIMOTHEHUS paboT, CBA3aHHBIX ¢ Oyaymeil mpodecCHoHATBHOM eI TeTbHOCTBIO.

4.1 Conepxkanue IMCHUNINHbBI

Pazgen 1. Mexanuka, MoJieKyJsipHas PU3MKAa U TEPMOJAMHAMHKA

BBenenue

[Ipeamer ¢usuku. Bxinaag poccuilckux ydeHbIX B pa3BuTHe (pu3uku. Metoj mo3HaHus B (PU3HKE.
OkcnepuMeHTHI U Teopud. Pons matematiku. @usnueckue 3akonsl. [lonstue dakra B pusznke. Monenu.
[Ipsimbie 1 oOpaTHBIC 3a1aun U3k, PazMepHOCTH GU3HYECKUX BEIIMUHMH.
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Kunemaruka

JIBokeHre Kak TiaBHas ¢opma cymiecTBoBaHUs Marepuu. IIpoctpancTBo m Bpems. CriocoObl
OIHMCAHUS COCTOSTHUS TeJla U CUCTeMbI Tell. CUCTeMBI 0TCYeTa U KOOpAWHAT. POITb ¥ MpUHITUIIEI BEIOOpa
cucreM koopauHaT. CremneHu CcBOOOABI, HHBAapUAHTHBIE CBOICTBA 4YHCIIa CTEMEHEH CBOOOBI.
TpexMepHOe U MHOTOMEpPHOE MPOCTpaHCTBA. MarepuanbHas TOUKa U PACIpOCTPAHEHUE 3TON MOJEIN
Ha MHOTOMEpHBIN ciiydaill. TpaekTopusi 1 MUpOBasl JIMHUSA, UX CBOMCTBA. CKOPOCTh U YCKOPEHHE KaK
npou3BoHbIe. [locTynarenbHoOe 1 BpalaTelibHOE ABUKEHUS KaK OCHOBHBIE BHU/IbI IBH)KEHUH. YTJIOBbIE
CKOPOCTb M YCKOPEHHE, HOPMAJbHOE M TAHTCHUHAIBbHOE YCKOpeHHs. CKOpPOCTb U YCKOPEHHE B
MHOTOMEpPHOM TIpocTpaHCcTBe. MHepiuanbHble CUCTEMbl U PABHOIMPABHOCTh MOKOSI 1 PAaBHOMEPHOTO
MpsSMOTMHEHHOTO NBrOKeHMs. [TocTynmaT o mOCTOSHCTBE CKOPOCTH CBeTa B Bakyyme. [IpeoOpazoBaHue
WHTEPBAJIOB BPEMEHU U JJIMHBI IPU OOJBIIUX CKOPOCTSAX OTHOCHTEIHHBIX JBIKEHUN MHEPIIUATBHBIX
cucteM. [IpeoOpazoBanms JlopeHIla W PENATHBUCTCKOE CIOXKEHHUE CKopocTeil. MHTepBam Mexmy
COOBITUSIMH U €70 UHBAPUAHTHOCTb.

Jlunamuka

Cuna u Macca, cynepnosunus cuil. [lepBblii u Bropoil 3akoHbl HproTOHA. YpaBHEHUS ABM)KEHUS,
pOJIb HAYAJIbHBIX YCIOBHUM, MPUHLIMN AeTepMHHM3MA. [IpuMepsl pelleHHs ypaBHEHUN JBHUKEHUS.
JIBr>KeHUEe Ten B MOJIE€ CHJI TATOTEHUSs, SIBJICHHE HEBECOMOCTH B CIIYTHUKaX. J[MHaMMKa cleasimux
cucteM. UMnyJibC, 3aKOH COXpaHEHUS UMITYJIbCA JJIs1 MEXaHUYECKOM CUCTEMBI, TpETUi 3aKkoH HproTOHA.
BzaumopeiictBue Tenm uepe3 mone. OOmas ¢GopMyaupoBKa 3aKOHA COXpaHEHHs] HUMITYJbCa.
Kunernueckast sHeprusi MaTepuaaIbHOM TOUKH, CBSA3b €€ C KOMIIOHEHTaMH BeKTOpa uMItynbca. Pabora u
MOTEHIUaabHas dHeprus. Pabora mepemenieHus MaTepualbHONW TOYKU MO KPUBOJIMHEHHOMY ITYTH.
[loTeHuumaneHple  CHJIBI, BBEICHUE IOHATHA IOTEHUWAada i1  B3aWMOJCHCTBYIOIIMX  TEll
[MorennmanbHas QyHKIHS, TOTCHIIMATbHAS MTOBEPXHOCTh. CBS3b KOMIIOHEHT CHIIBI M MOTCHIIHAIBLHOM
¢byukuu. [loTeHnuanpHas siMa U yCIOBHE YCTOMYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBecCHs
CUCTEMbl B3aMMOJICUCTBYIOIIMX CTATUYECKUX TOYEUHBIX JJIEKTPUYECKUX 3apsaoB. [lpuHimn
MJIOTHEHWIIIEH YMaKOBKM M OOBSICHEHHWE MPOCTPAHCTBEHHBIX (hopMm kpuctamwioB. KoHdopmanmoHHbIH
aHanu3 MoJieKysl. MomeHT cuiibl. JlnHaMuKa BpalieHus: TOYKU U Tejla BOKPYT MTOCTOSITHHOM OCH, TOHSITHE
O MOMEHTE MHEPLMH MaTEepPUAJIbHOW TOYKHM M Teja. YPaBHEHHE JBU)KECHHS BPAILAIOIIETOCS BOKPYT
HEMOJBMKHOM OCH Tena. MOMEHT MMILYJbCa, CBSI3b €r0 KOMIIOHEHT C KHUHETHUYECKOM HHEpPruei
BpauieHusl. M3MeHeHne MOMEHTa MHEpPLUU Tena MPU MEePEeHOCE OCH BpalleHus. [ 1aBHbIE MOMEHTHI
WHEPIUU U YCTOMYUBOCTH BpaIIeHUS TeJl. 3aKOH COXPAaHEHUS MOMEHTA UMITYJIbCa TeJla U CUCTEMBI TEl.
Oco0GeHHOCTH KOHCTPYKIIMU BepTONEeTOB. [ mpockonsl 1 ux npuMmenenue. LlenTp macc u ypaBHeHHe €ro
NBUKEHUs. Pa3jenieHne MOCTyNmaTeNnbHBIX M BpallaTelIbHBbIX ABMXKEHHH TBepnaoro tena. Ilapa cui.
Cucrema ypaBHEHUN Ui ABUKEHUS TBEPJOIO TEJIA U €r0 KHHETUYECKAs SHEPTUsl. 3aKOH COXPAHECHMS
SHEPTUH U €T0 CBSI3b C PABHOMEPHOCTHIO TEUCHHS BpeMEHHU. J[BUKEHUE CUCTEM CO MHOTUMU CTENIEHSIMU
cBoOob1. dyHkmus Jlarpanka u ypaBHenus Jlarpanka. [IpuHIIMIT HAaUMEHBIIIETO TEHCTBUS.

JAuHaMuka 00JIbIIMX CKOPOCTE

[Ipunnun otHOcUTenbHOCTH B (u3uke. PenstuBucrckuit ummysbe. [IpeoOpa3oBanue sHEpruu-
uMIrynbca. Macca U ee CBA3b € 3HEpruer Mmokos. Macca ClI0XKHOU CUCTEMBI U €€ CBS3b C DHEprueu
B3auMoOJeCTBUsA 4acTel. HeammutuBHOoCTh Macchl. Jlepext maccel m sHepretuka. KuHeTmueckas
JHEPIHUsl B PEIATUBUCTCKOM MEXAaHUKE. Y paBHEHUE JBUKECHUS MAaTEPUATIbHON TOYKU B PEIIATUBUCTCKON
MEXaHUKe. [[BrkKeHne MaTepualibHOM TOYKHU MO IEMCTBUEM MOCTOSIHHOM Cuiibl. CKOpOCTh CBETa KaK
IpeAeiIbHAsT CKOPOCThb. YacTUlbl ¢ HYJIEBOM MaccOW NOKOs. IIpMHIUIT SKBUBAJIEHTHOCTU U TEOPUS
MIPOMCXOXKACHUS CUJI BCEMUPHOTO TATOTEHUSI.

Kone0anus u BoJHBI

Konebanuss kak dYacTHBIA Ciydail NIBVOKCHHS, YCJIOBHUSI TOSBICHUS KoJjeOaHWi. YpaBHEHHE
JBUKCHHSI IPYKUHHOTO MasiTHUKA U ero penieHue. ['apMoHnueckoe koaebanue U ero XapakTepUCTHKH.
VYpaBHeHHe OBUKEHUS (PU3NYECKOT0 MAasATHUKA U €ro peuieHhe, MaTeMaTH4YeCKU MasTHUK. DHEPIus
rapMOHUYECKUX KoJieOaHuil. BbIHyXIeHHBbIE KoileOaHusi W SBJICHUE pe30oHaHca. Pe3oHaHC Kak
nposiBiieHue  Oudypkanuu.  ABTokoseOanus.  [lpumepbl  MpOSBIEHUS  PE30HAHCHBIX U
aBTOKOJICOATETPHBIX SIBJICHUN B KMBBIX OpPraHM3Max M TeXHHKe. Pe3oHaHCHas mepenada SHEPTUH B
CUCTEME OJJMHAKOBBIX CBSI3aHHBIX MASTHUKOB. BOJIHBI B yIpyrux cpenax, JMHEWHbIE, TOBEPXHOCTHBIE
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1 00BEMHBIC BOJHBI, TIONEPEUYHbIE W MPOJIOJIBHBIE BOJHBI, (PPOHT BOJHBI, TUIOCKHE U chepudeckue
BOJIHBI. AHAJIIMTUYECKAs 3aMKuCh Oeryiel BoaHb. BomHOBOe ypaBHeHue. [lepenoc aHeprun Oerymeit
BotHOU. CroxeHne konebanuii u BoiH. KorepeHTHbIe MCTOYHUKH BONH. MHTEpdepeHIus BOIH OT
TOYEYHBIX KOT€PEHTHBIX MCTOYHUKOB. YCJIOBHS MOSBICHUS MaKCUMyMOB U MUHUMYMOB. CIOKEHHE
KpyroBeix u chepuueckux BoiH. [locTpoenue (ppoHTa BONHEI MO mMpuHIUNY | 1oiireHca, moBeAcHHE
(¢bpoHTa BOJTHBI B HEOAHOPOAHOU cpene. OTpakenne u npenomieHue BoyH. [Ipuamun depma. BeiBog
3aKOHa IIPEJIOMJICHUS BOJIH Ha IPAaHULIEC ABYX cpel Ha ocHoBe npuHuuna Gepma. [Ipunnun depma kax
YacTHBIM cllydail 0oOlero mpuHUWIAa MUHUMakca. [losiBieHHe OTpa)XeHHBIX BOJH B HEOJIHOPOAHBIX
cpenax, CIOKEHHE BCTPEUHBIX BOJH U 00pa3oBaHHE CTOSYMX BOJH. [lepexoqHoe cocTosHUE U BpeMs
penakcauuu. CBsI3b JJIMH CTOSYMX BOJIH C pa3MepaMu Cpefbl, TUCKPETHOCTh JJIMH CTOSYUX BOJIH.
KBanToBanue. YnpaBieHue 38y4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

JIeMEeHTbI CTATUCTHYECKON M MOJIEKYJISIPHOH (PM3UKH

MUuKpOCKONIMUYECKHE U MaKPOCKOIIMUECKHE sIBJICHUS. M ieanbHbli ra3 Kak CTaTUCTUYECKAsi CUCTEMA
MHOTUX YacTull. J[aBneHue, o0beM 1 TemrepaTypa ra3a Kak 0000IIeHHbIE XapaKTePUCTUKH COCTOSIHUS
raza. PaBHOBecHbIE W HEpPaBHOBECHBIE COCTOSHHUS Ta3a. OOpaTumble W HEoOpaTHMBIE IMPOIECCHI.
JuarpamMmma naBiieHHe-00beM. DKCIIEPUMEHTAIbHBIC Ta30BbIe 3aKOHBI, 00OOOIIEHHBINH Ta30BbIM 3aKOH
(YypaBHEHHE COCTOSIHUSI MACAILHOTO ra3a). BeiBoa ypaBHEHUsI COCTOSIHUS UJI€AIbHOTO T'a3a Ha OCHOBE
KUHETUYECKUX TMpeacTaBieHui. OU3NYECKUH CMBICT MOHATHS TEPMOAMHAMHYECKOW TEeMIEpaTyphl.
Pacnipenenennie sHeprum mo cremeHsM cBoOoxabl. Pacmpenenenus MakcBemia u  bBonbivana,
O0apomerpuueckas ¢opmyna. HepaBHoBecHble mporiecchl. Jduddysus, auddysus uepe3 memMOpaHsI,
OCMOC, OCMOTHYECKOE [aBJIEHME U €ro pojb B KU3HEAEATENbHOCTU pacTteHuil. Termnmonepenaya.
BuyTtpennee  TpeHue.  BplpakeHHe ~— HEpaBHOBECHBIX  IpOLIECCOB  udepe3  000OIIEeHHBIE
TepMmoarHamudeckue cuibl. CooTHomeHue B3auMHoct OHcarepa. PeanbHble ras3sl, ypaBHeHue Ban-
nep-Baanbca, kpuTudeckas TOYKa, pEATbHbIE W30TEPMBI, CXKWKEHHE ra3oB. @DnykTyanuu u
camoopraHu3zais npu (Gpa3zoBoM Mepexojie ra3->KUIKOCTh. JKUAKOCTH, TIOBEPXHOCTHOE HATSHKEHHE B
KUIKOCTAX, OXJAXKICHHE >KUAKOCTHM IPU HUCIHAPEHUHU, TEPMOPEryJslns PACTEHHM W KUBOTHBIX.
CMmaumBaromye 1 HecMaYnBaroue Kuakoctu. Kanumspasie seienus, popmya Jlamnaca.

DJIeMeHTbI TEPMOAMHAMHUKHU

[TepBoe HauaIO TEPMOAMHAMUKH, U30TPOIIECCHI, aMA0ATHIECKHI MPOIIecC, OXJIAXKICHNE ra30B MPH
a11abaTUYeCKOM PaCIIUPEHHUH U MOyYeHUEe HU3KUX TeMIieparyp. Y paBHeHue [lyaccoHa U ero BBIBOI.
Krnaccudeckast Teopusi TEII0EMKOCTEH, TPUYMHBI OTKJIIOHEHHS PEabHBIX TeIJIOEMKOCTEH KaK (PyHKIHH
TEMIIEpaTypbl OT pE3yJbTaTOB Kiaccuyeckoi Teopuu. Pabora wupeanbHOro rasza B Pa3IdYHBIX
nporeccax. ObpaTuMbie U HEOOpAaTUMBbIEC ITUKIIBL. TerioBsie MalIMHBI U UK KapHo, BTOpoe Hadaso
TepMoAMHAMUKH. KoMIpecCHOHHBbIE XOJIOAWIBHMKMA W TEIUIOBBIE HACOCBl. OJHTPONUs  Kak
TepMoauHamMuueckuii noreHuuan. dopmyna nns sHTponuu wuaeanbHoro rasa. Teopema Kapro u
0000IIeHNe TOHATHUS DSHTPONUU KaKk TEePMOJUHAMHUYECKOro moTeHuana. CBsS3b DSHTPONUU C
MUKPOCOCTOSIHUSIMU UCaIbHOTO raza. CTaTUCTHUECKOE TOJIKOBAaHUE SHTPONUU. DHTPOIHUS U CTENEHb
BBIpOXKIeHUs cucteMbl. Dopmyna bonsiiMana. DaTponus u nadopmarms. Bo3pacrtanue sHTponuu npu
HeoOpaTHMBIX MpoIleccax Ha MPUMEPE BHIPABHUBAHUSI TEMIIEPATYPhI IBYX HAXOMSAIIUXCS B KOHTAKTE
HarpeThIX TeJl U IPU BIPAaBHUBAHUU JIaBJICHUH B IBYX 4acTAX cocyza ¢ ra3om. [lepBoe n Bropoe Havasna
TePMOJUHAMHUKHU, M JKUBBIE OpraHu3mbl. [loHATHE O TepMOAUHAMHUKE HEOOPATUMBIX IPOILIECCOB U
OTKPBITBIX CUCTEM. DHTPONHUS B CUCTEME OPTraHU3M - OKpyXkaromas cpeaa. [I[pon3BoacTBo SHTpONNU B
HEpPaBHOBECHOM cpene u Teopema [Ipuroxuna.

Pa3zgen 2. DiieKTpU4eCcTBO U MArHETU3M

DJleKTPpUYeCKHe U MATHUTHBIE SIBJICHUS

[lonsaTHe O mOJAX, MOJSA CKAISIPHBIE M BEKTOPHBIE. XapaKTEPUCTUKU BEKTOPHBIX IOJIEH:
HaIpPsSHKEHHOCTh, MOTOK, LUPKYJSIUS, CUJIOBBIE JIMHUM BEKTOpHOro mojs. Cyneprno3unus MOJIeH,
3aps/ibl, 3aKOH COXPAaHEHUs 3aps/10B.

B3anmoneicTBre HENMOABUKHBIX U IBUKYIIMXCS 3apsa0B, OU3NYECKUN CMBICI MATHUTHOTO I1OJIA.
[Tone Toueunoro 3apsna (3akoH Kynona) u cucremsl 3apsioB. [Tose qumnosist. 91eKTpocTaTuuecKoe moje
MOJIEKYJIBl U XUMHUYecKue peaknuu. MHTerpanpHas Gopma 3akoHa Kymona, Teopema ["aycca (mepBoe
ypaBHeHHe MakcBemna). BeiBon ¢opMyn s HampsHKEHHOCTH  AJIEKTPOCTATUYECKUX — MOJei
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3apsDKEHHOTO TPSIMOTO  NMPOBOJAA, IJIOCKOCTH, KOHAEHcaTopa. Pabora mepememieHus 3apsaa B
ANEKTPOCTATUYECKOM I10JIe, MOHSATHE MOTeHIInasIa. Bropoe ypaBHeHne MakcBeria Ui 3JIeKTPOCTaTUKH
B MHTErpalibHOW (Qopme. DIeKTpuyeckas eMKOCTh OJHOTO NPOBOJHHMKA U JBYX HPOBOJHHKOB,
KOHJICHCATOPbI, paboTa Mo 3apsAaKe KOHAEHCATOPOB. DHEPrus ANEKTPOCTATUYECKOro noJs. Mi3meHeHue
HAIpPsDKEHHOCTH 3JIEKTPUYECKOIO OISl IPU BBEACHUM JUAJIEKTPUKA, MOISPU3YEMOCTh JAUIJIEKTPUKA,
IUBJIEKTPUYECKasi MPOHUIIAEMOCTh. 3MeHeHne AU3IeKTPUUecKOi MPOHUIIAEMOCTH MPU XUMHUYECKUX
pPeaKIMsIX U HCIOJIb30BaHKUE TOro 3¢ deKTa. DIeKTpUdeckoe mojie B npoBoaHukax. [lonsarue o Toke
MMPOBOJIMMOCTH, BEKTOP TOKa M cuiia Toka, nuddepennnansuas popma 3akona Oma. [lepBoe mpaBmiio
Kupxroda. [IpuunHa mosBIeHUS 3JIEKTPUIECKOTO TOKA B MPOBOJHUKE, (U3HUECKUN CMBICT TOHSTHUS
CTOPOHHUX JJIEKTpUueckuX cuil. BeiBog 3akona Oma st Bcei memu. Bropoe mpaBuno Kupxroda.
MarHuTHOe TOJie TPSAMOTO0 TOKa, OOBSCHEHHWE €ro IMOSBJICHUS HAa OCHOBAaHMM PEIATHBUCTCKHX
npeacrabieHuid. IHTerpaibHble ypaBHeHHs: MakcBeia AJisi TOCTOSIHHBIX MarHUTHBIX TTosiei. [Ipumepsl
BBIUMCIICHUS  HaNpsIKEHHOCTEH  MarHurocrarnueckux mnoieil. 3akoH  buo-Casapa-Jlamnaca.
B3aumopeiicTBue moseit u 3apsanoB (TokoB). @opmyia JIopeHna At CUiTbl, ISMCTBYIOIICH Ha 3apsl CO
CTOPOHBI JJIEKTPUYECKOTO M MarHuTHOro mojei. IIpmHiun aelcTBus Macc-COEKTPOMETPOB M MX
MPUMEHEHUSI B XUMUU. VIHIYKIMOHHBIE SIBIEHUSA, TpaHChOpMaTophl, (U3MYECKHWE MPUHILUIBI UX
neiictBus. Okcrparoku. IlosmHas cuctema MHTErpanbHbBIX ypaBHeHUMM MakcBemia. CMBICT 4JIEHOB
CUCTEeMBI ypaBHeHHI MakcBesia, OMUCHIBAIOIINX SIBJIICHUS, CBSI3aHHBIE C U3MEHEHUSIMHU AJIEKTPUUYECKHIX
Y MarHUTHBIX BEJIMYUH BO BPEMEHH. B3auMOCBA3b 3JEKTPUUYECKUX U MArHUTHBIX MEPEMEHHBIX MOJIEH,
ANIEKTPOMAarHuTHOE TMoJie U u3iaydenue. [lons aBrmxkymmxcs 3apsaoB. M3nyyeHue 31eKTpoMarHuTHOTO
OJIs1 HEPAaBHOMEPHO ABMXKYIIUMCS 3apsiioM. «llapamokcy atoma.

Pazgen 3. OnTuka u atromHasi pusuka

DJIEKTPOMATHUTHOE U3JIyYeHHEe H ONTHKA

CB00OOHOE AIIEKTPOMArHUTHOE TOJIE U €r0 CYIIECTBOBAaHUE B BUJIE JEKTPOMArHUTHOW BOJHHBI.
IlonepeyHOCTh 3MEKTPOMAarHUTHBIX BOJH. CKOPOCTh paclpOCTpaHEHMs 3JIEKTPOMATHUTHBIX BOJIH U
criocoOb!l ee u3mepenusd. lllkana anekTpoMarHuTHRIX BoJH. CrocoObl TeHepali U UCIIOJIb30BaHNUE B
HayKe U TEXHUKE BOJIH PA3IMYHBIX YaCTOT.

SBnenus, onuchbIBaeMble BOJTHOBOM Teopuel cBeTa. MlHTepdepeHIus cBeTa, YCIOBUS MOSBICHUS
CTaTHMYECKON WHTEpPEPEHIIMOHHON KapTUHBI, WHTEpEepeHIuss MpU pa3feleHuu (PpPOHTAa BOIHBI,
MIPOCBETJICHUE ONTHKHU, UHTephEepOMEeTphl U UX Hcrnoib3oBaHue. Dypbe-cnexkrpomerpsl. [loHsaTHEe 0
ronorpadun. Judpakuus, mudpakuus Ha menn. DOKyCUpOBKA AJIEKTPOMATHUTHBIX BOJTH U CBS3b
pasmepa udpakIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOECHHOCTH OpraHU3alUH
PaIuONOKAIMOHHOM CITy>KOBbl. YCJIOBHUS Tepexoa OT BOJHOBOW ONTHKM K T'€OMETPHYECKOW. 3OHBI
®penens, 30HHas m1actuHka dOpenens kak Goxycupyromui aneMeHT. {udpakironnas peneTka KaK
THMCTIEPTUPYIOIIAsl CUCTeMa. AHallM3 COCTaBa CBETa MO JJIMHAM BOJIH. PeHTreHoBckas nudpaxmus,
nmoHsATHE 00 00paTHBIX AU(PPAKIMOHHBIX 33a/ladaX, PEHTTCHOCTPYKTYPHBIN aHAIU3 B €r0 OCOOCHHOCTH
NPUMEHUTEIbHO K OuosjorunyeckuMm obObektam. IIpoctpanctBennas crpykrypa JHK u PHK.
JlndpakOHHBIN TIpeIes pa3peiaie CltoCOOHOCTH ONTUISCKUX TPHOOPOB.

CBeT U BeliecTBO, MOHATHE O BTOPUYHBIX BOJIHAX, Pa3/iejieHne YHEPIUU Ha rpaHulle pasaena ¢as,
PE30HAHCHBIN XapaKTep B3aMMOJEUCTBUA CBeTa U BemlecTBa. /{ucnepcus, kiaccuueckoe o0bsCHEHUE
3aBUCUMOCTH KO3((UIMEHTa MPETOMIICHUS CBETa OT JUIMHBI BOJHBI MaJaloOIIEero cBeTa. SIBieHue
JBOMHOTO JTydyenpeaoMIIeHus, MOJSIpU3aliis cBeTa KpuctauiaMu. [1oaspr30BaHHbIN CBET, ONTHYECKAS
aKTUBHOCTb, CaXapOMETpHUs, WCIOIb30BAHUE SBJICHUS BpPAILCHUS IUIOCKOCTH TOJISIpU3AIMU B
MOJIeKyJIsipHO# Onosorun. Potorddekt u kBaHTOBas nMpupoaa cBeta. Kpyr sBieHui, 00bICHUMBIX C
KBaHTOBOM TOYKM 3PEHHUS, MUKPOCKOIMYECKOE M MAaKpPOCKOIIMYECKOE B ONTHUKE. J[BONCTBEHHOCTH
MIPUPO/IBI CBETA. 3aKOHBI MOTJIONIEHUS CBETA, MOHATHE O HETMHEHHBIX AP (dekTax. OCHOBHBIE AIIE€MEHTHI
KOHCTPYKLIMU CIEKTPO(OTOMETPOB. 3aKOHBI OCBELICHHOCTH, 3aBHCHUMOCTh OCBEIIEHHOCTH OT BHUjA
OCBETHUTEIIEH.

KBanToBas ¢pusuka. ®uznka aroMa u 3JIeMeHThI (PM3HMKH TBEPAOIO TeJia

OcoOeHHOCTH TOBENEHHST MUKpOUYacTHUll. [IpUHIMIBI ONUCaHWA TOBENEHUS MHKPOYACTHIL,
BOJTHOBas (DYHKIIMSI, COOTHOIICHWE HeompeneaeHHocTe, BomHa ne bpoinsa. Tlocrynater bopa.
VYpasuenue llpeaunrepa (BpeMeHHOE U CTAIMOHAPHOE), PU3UUECKUI CMBICI BXOASIINX B HETO YJICHOB.
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Pemenne cranumonapHoro ypaBHeHus lllpeaunrepa st yacTHIbl B OJJHOMEPHOM IOTEHIMAIBHOM
SIIAKE W YaCTULbI HA OKPYKHOCTU. YCIOBUS MOSBICHHS KBAaHTOBBIX sBJICHHMI. BiusHue maccel u
00JIaCTH JIOKANIM3aLUU YacTull. J[ByMepHasi HOTEeHIMAIbHAS sIMa, BHIPOXKJICHUE KBAHTOBBIX COCTOSIHUIN
U CHsTHE BbIpoxkJieHus. [loTeHnranpHas siMa KOHEYHOM TTyOMHBI M BIUSIHUE €€ TITyOUHBI U IIHPUHBI Ha
YPOBHU 3HEPTUM YacTUIbl. BO3MOXHOCTH JIOKaIM3allMM YacTHIbl B IPOCTpPAHCTBE. TyHHENBHBII
s¢dekrt. 3amonHenue ypoBHed u mpuHuun [laynu, mosjHast SHEPrusi COBOKYIHOCTH 3JIEKTPOHOB B
KBaHTOBOM CHCTEME. YPOBHM OHHEPrMM B aTOME BOAOPOZA, IEPEXOJbl MEXKIY YPOBHIMH.
NHauBHUyalbHOCTh CHEKTPOB aTOMOB W SMHUCCUOHHBIM CHIEKTpalbHbIA aHanu3. MeTramindyeckas
MOJICNIb MOJIEKYJIBl U OOBSICHEHHE KOpPPENSIUH IBETHOCTH BellecTBa W 3(pdekra compsKeHus
XUMHYECKHX CBs3ed B Mojekynax. HopManbHas M MHBEpPCHAs 3aCEIE€HHOCTh KBAHTOBBIX COCTOSHUM.
[Tornomenue, COHTaHHOE W BbIHYXJIeHHOe wu3nydeHus. Koadduuumentsr Diinmreiina. P@opmyna
[Inanka. Ycunenue cBera pu NpoOxX0KIEHUN YEpe3 NHBEPCHO 3aceleHHyto cpeny. [lonarue o nazepax.

dusznyeckas IpUPOJa XUMUUYECKONW CBSI3U. DJIEKTPOHHOE CTPOEHHE MHOTO3JIEKTPOHHBIX aTOMOB,
rubpuanzanus, OObSICHEHHE MPUYUH TOSIBICHUS MPOCTPAHCTBEHHBIX (opM Monekyn. [IpuHiun
MaKCHUMaJIbHOTO TepeKpbIBaHMs. BHyTpeHHee BpallleHne B MOJIEKYJIAaX U €ro pojib B OMOXMMHUYECKUX
peakuusax. J[BH>kKeHHE 4acTHIl B MHOTOATOMHBIX MOJIEKYJIAX U BUABI MOJEKYJSIPHON CIIEKTPOCKOIIHH.
CumMmeTpust MOJIEKYIT U TIOSIBJICHUE TTPaBHII 0TOOPA.

DOTOXMMUYECKUE PEAKIMM M OCOOCHHOCTH TOTEHUIHUANbHBIX TOBEPXHOCTEH OCHOBHBIX U
BO30YKJICHHBIX AJIEKTPOHHBIX COCTOSIHMI B MoJjekyiax. Pacmaa monekyn npu ¢GpoToBO30YXKACHUSAX.
dusnueckas mpupona ¢GoTocuHTe3a. TpaHcmopT »Hepruu npu (orocuHTeze. 30HHAS CTPYKTypa
ANEKTPOHHBIX COCTOSIHUI KpPUCTAJIJIOB. 3allOJIHEHHBIE M HE3aIlOJIHEHHBIE 30HBI. YpoBeHb depmu.
[IpoBoaHMKY, MOTYIPOBOAHUKHU U TUAIEKTPUKUA. OCOOEHHOCTh MPOBOAUMOCTH B MOJTYIMPOBOAHHUKAX.

Anepuas puszuka

CucremaTHka 3J1€MEHTApHBIX YaCTUL. 3aKOHBI B3aMMOIIPEBPALICHUI YacTHUll, SACPHbIE PEaKLNH,
nedext maccol. CTpoeHue siaep, AAepHbIe CUJIbl, YCTOWYUBbBIE U HEYCTOWYUBBIC SApa, €CTECTBEHHAs U

HCKYCCTBEHHAas PagOAKTUBHOCTb. 3aKOHBI PaguOAKTUBHOTO pacrnazga. [TpuHIHATIBI
palMOaKTUBALIMOHHOIO aHanu3a. «MedeHble» arombl B Ouosnoruu. Ilyrm mcrnonb3oBaHuUs sIEpHOM
JHEPIHUH.

du3nyecKass KAPTUHA MUPa

[Tonatue o0 »HBomonM B (U3MKE, OUOJOTMM M JAPYrHMX Haykax. I[IpOoTHBOMOIOXHOCTDH
HaIpPaBJIEHHOCTEN ATUX ABOJIOLUOHHBIX MpoiieccoB. [IyTu npeoionenrs npoTUuBOpeyus.

Bpewms B knaccuueckom mMupe. Posib nepuoandeckux M HEMepruoAMUeCKUX MPUPOAHBIX MPOIIECCOB
B (OpMUpPOBAaHMM TOHATHS BpeMeHH. VIHBapHaHTHOCTh MpOCTEUIINX (U3UUYECKUX 3aKOHOB
OTHOCUTENILHO CMEHBI 3HaKa BpeMeHH. HepaBHOBECHBIE MPOLIECCHI B CIIOKHBIX CUCTEMAaX U MOSIBICHUE
cTpensl BpemeHH. Poib ciyuyaiiHbiXx (hakTopoB B (DOpMHpOBAaHUHM CTpenbl BpeMeHU. DIyKTyaluw,
MOSIBJICHHE CaMOOpPraHU3allMd B OTKPBITBIX CHUCTEMaxX M IepepacTaHue (QUIyKTyallud B
Makpockornnueckuii d¢dext. Ponp Oudypkamuii. [loBemeHue SHTPONMMM B OTKPBITBIX CHCTEMaXx.
[TpuHIMI TOMOTHUTETHFHOCTH U €r0 BCEOOIIHOCTh. Vcmonp30BaHNe MOENei SBICHUI U 0ObEKTOB B
rpolecce MO3HaHMs KakK CeICTBUE MPUHIUIA ToNoJHUTeNbHOCTH. OOpaTHbIe 3a7auu, CyObEKTUBHBIH
daktop mpu ux pemeHud. OTpaHUYCHHOCTh MPUHIMIA JOKa3aTeIbHOCTH B Hayke. l[lpuHnumn
COOTBETCTBHS, HAOJIIOTaeMble U HEHAOIIOJaeMbIe BEIMUMHBI B (hu3uke. TpedoBaHus K GOpMHUPOBAHUIO
¢usnyeckux Teopuid. PacummpeHHoe TOHMMaHHWE TpHHOMINA jAerepMuHu3Ma. CiydaiiHoe U
3aKOHOMEPHOE B MPUPOJIE U MPEACNIbl TPUMEHUMOCTH HAy4YHOTO Mporuo3a. Hay4Hslil mporuo3 B Hayke
00 obmecTBe. Pu3uka u kubepHeruka. Ciensmue CHCTEMBI U yITpaBJIeHHUE.

4.2. Coaepxanue JeKIUH

Ounas ¢popma o0yueHust
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Kpatkoe conepxanve nekuuii

KomnmuectBo

JacoB

IIpakTuueckas

IIOArOTOBKa

DBOJIIOLIMS U COBPEMEHHBIE MO/IeH (pru3nueckoi KapTuHbl Mupa. CoBpeMeHHast
¢usnka Kak KynbTypa HaOJIOJACHHM, MOAETUPOBAHUS, IKCIHEPUMEHTAIBHOIO
MCCJIEJOBAHMSI M KOJIMYECTBEHHOI'O IIPOTHO3UPOBAHUS SIBJIEHUH Npupoibl. Ponb
¢u3MKKM B pa3BUTUM TEXHUKM M arpONpPOMBILIUIEHHOTO MPOU3BOJICTBA.
Kunematuka wmatepuasnibHo Toukd. KoopAauHATHBIM METOJ ONUCAHUSA
JIBWKEeHUN. KnHemMaTnueckoe ypaBHEHUE JIBHXKEHHS U ONPEIEIsiEMBbIE [0 HEMY
KHHEMATUYECKUE XapaKTEPUCTHUKHU.

N

+

BekTopHsbIii crioco® onucaHus IBMKEHUNA. BEKTOpHI mepemMenieHus, CKOpOCTH,
YCKOpEeHUs. YTJIOBbIE XapaKTEPUCTUKH JBUKEHUS IO OKPYKHOCTU. DJIEMEHTHI
pETATUBUCTCKOM MEXaHHKH. [Toctynatsr CIIeMaIbHOMN TEOpUHU
otHocutenbHOCcTU.  IIpeoOpasoBanust  Jlopenna. CroxeHHe  CKOpOCTEH.
OTHOCHUTEIBHOCTD JJIMHBI OTPE3KOB U JUIUTEIHHOCTH BPEMEHHBIX HHTEPBAJIOB.

JlvHamuKa MaTepuaabHONM TOYKH U MTOCTYNATEIbHOIO IBUKEHHUS TBEPAOTO TEIA.
[Ipuniun otHOocuTenbHOCTH. 3aKoHbl HbtoToHa. Bunel cun. MHepimansHbie U
HEWHEepUUaIbHble CUCTEeMbl OTcu€ra. CHJIbl MHEPIMHU IMPHU Pa3IMYHBIX BUAAX
JIBYDKSHUS

JlnvHamuKa BpallaTeJbHOrO JBHXKEHUS. MOMEHT cuiabl. MOMEHT WHEpIUH.
3aKOHBI COXPaHEHUs UMITYJIbCa U MOMEHTA UMITYJIbCA.

Pabora, momHocTh M 3Heprus. MexaHudeckas paOoTa W MOIIHOCTh NpHU
IOCTYIIATeIFHOM M BpalIaTeJIbHOM JBIKEHUSIX. KuHerwdeckass sHeprus u
TEeOopeMa 0 KUHETHYECKOH YHEPIHH.

KoHcepBaTuBHBIE CUIIBI U TOTEHIMANIbHAS Heprus. [Ipumepsl moTeHIMaNbHBIX
noJiel. 3aKOH COXPaHEHUsl PHEPIMHU B MEXAHUKE.

Mexannyeckue koneOanus. KuHeMarnka TapMOHUYECKHUX  KOJICOAHMIA.
Crnoxenue Konebanuii. AKyCTUYECKHE PE30HATOPHI.
JunamMuka rapMOHWYECKHUX KosieOanui. JluddepeHnuansHoe ypaBHEHHE

KoJiebannii. MasiTHUKM.

3aryxaromuye W BBIHYXKJICHHbIE KojeOanus. MexaHWuecKuil pe30HaHC.
Mexanuueckue BOJHBI. BonHoBoe ypaBHenue. Buasl BonH. MHTEpdepenmms,
Tudpakuus 1 qucrepcus BojH. BonHbl 1 nHGopManus.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KUHETUUECKON Teopuu. MaeanbHblil ras.
OcnoBHoe ypaBHeHne MKT u ypaBHEHHE COCTOSIHUS U€aTbHOIO rasa.
ArperatHble cocTosiHHSI U (pa3oBble mepexonbl. PeanmpHble ra3el. CokmKeHHE

ra3oB. OcoOEHHOCTH >XUAKOTO cocTosiHUs. CTpoeHue KpucTamioB. JledexTs
KPUCTANINYECKOr0 CTpoeHUs. I[pouHOCTh M MIaCTUYHOCTb.

10.

SBnenus nepenoca. Juddys3us, TEmIonpoBOJHOCTs M BHYTPEHHEE TpPEHHUE.
MonekyJIsIpHO-KMHETHYECKAasi TEOpUs BJIICHUM IEPEHOCa.

11.

OcHOBBI TEpMOAVHAMMKH. BHYTpeHHss DdHEpruss MW IIEpBOE  HAYajo
TepMoIMHAMHUKH. PaboTa 1 TemmoéMKOCTh ra3a MpH pa3IMYHbIX Ipoleccax.

12.

Bropoii 3akoH TepMoaAMHAMHUKHU. TenjaoBble [BUTaTENM M XOJIOJUJIbHbBIC
MamuHbl. KIIJI TemyioBbIX nBUTaTeNnel M CTATUCTUYECKHH CMBICT BTOPOTO
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3akoHa TepMmoauHaMuku. [lonstue sHTponuu. IloHsiTHE O TepMOAMHAMUKE
HEOOPAaTUMBIX MTPOLIECCOB M OTKPBITHIX CHCTEM.

13.

OnexTpuueckuil 3apsa. B3anmozeiicTBue 3apsaaoB. DIEKTPOCTATUUECKOE TOJIE.
Bekrop Hanpsok€HHOCTH. Pacu€r snektpoctatmueckux mnosieil. IloTenuman
ANIEKTPOCTaTHYECKOro mojs. Pabora mo mepememeHuio  3apsjaoB B
3JEeKTpOoCcTaTHUYeCKOM  mojie.  [loTeHnman W TpagueHT  MOTEHIMaa.
3KBI/IHOT€HI_[I/I3.JIBHBIG TMMOBCPXHOCTH.

14.

BemectBo B anexkTpudeckoM moisie. llonspHble M HEMOJISPHBIE MOJIEKYJIBIL.
[Tonspuzanus IUAIEKTPUKOB. BEKTOp cMelleHys. Y clI0BUs Ha TpaHULIE Pas3ena
JBYX AMDJIEKTPUKOB. CErHETOIEKTPUKHU

15.

[IpoBOAHHMKK B 3JIEKTPOCTATUYECKOM MOJE. DIEKTPOEMKOCTh MPOBOJHUKOB.
KonpaeHcaropsl.

16.

[TocTossHHBIN 3EKTpUYECKUM TOK. 3akoH Owma. DJIEeKTpOABMXKYIIAs CHIIA.
[IpaBuna Kupxroda u pacuérsl snekrpuueckux neneil. Kimaccuueckast reopus
3JEKTpOoNpoBOHOCTU. BriBoA 3akoHa OMa. [Ipupoaa cBepXIpoBOIUMOCTH.

17.

Hocutenn Toka B  pa3inMuYHBIX MOPOBOJHMKAX. OJIEMEHTHl  TEOPUU
anexTponpoBogHocTH. IlomynpoBoguuku. IlomynmpoBOIHUKOBBIE MPHOOPHI.
DOneMeHThl (U3UYECKON DIIEKTPOHUKH. KOHTaKTHBIE SBJICHUS B MeTalaX U
MOIYIPOBOJHUKAX. Yenexu COBPEMEHHOM IIOJIYIIPOBOTHUKOBOM
KOMIThIOTEPHOU TeXHUKH. broToku u OnomHpopmaruka.

18.

MaruutHoe Tmone. B3aumoneilcTBUE  NEKTPUUYECKUX  TOKOB. Pacuérsl
MarHuTHbIX nosneu. 3akoH buo-Casapa-Jlamnaca. JlelicTBue MarHUTHOTO IOJIS
Ha JJICKTPUUYECKUIN TOK U JABMXKYIIUECA 3apsKeHHbIE yacTuilpl. Crita Amnepa u
cuna Jlopenna. Dddekr Xomra. DNIEKTpPOABUTATENH. IICKTPOMATHUTHBIC
cenapaTropsl B arpOMHKEHEPHH.

19.

MarauTHoe nose B BenecTBe. BeKTOp HaMarHM4eHHOCTH. Y CJIOBUSI HA TPAaHHULIE
pa3zena IByX MarHeTUKoB. MarHuTHbele CBOMCTBa BeuiectBa. [[ua-, mapa- u
dbeppomarneTuku. JJomensr. eppuThl.

20.

DnekTpoMarauTHas MHAyKnus. 3akoH @apazaes u npasuio Jlenna. Mexanusm
Bo3HUKHOBeHUs OJIC wunaykuuu. ['eHepatopel rapmonuueckon OJJC u
tpanchopmaTopbl. UHIYKTHBHOCTh MPOBOJHUKOB. DHEPTHUsl MATHUTHOTO TOJIS.

21.

[Tepemennnbiit anexktpuueckuil Tok. Llenn mepemenHoro toka. 3akoH Oma aiis
Lerned mnepeMeHHOro Toka. [losHoe compoTHBIEHHE NEPEMEHHOMY TOKY.
Bekropnas nuarpamma. Pe3oHaHC B LeNsiX IEPEMEHHOIO TOKA.

22,

OnekTpoMarauTHoe mnosie. O6o0menne 3akona Dapanes. 3aKOH MOJTHOTO TOKA.
Tok cmemieHus. DIeKTpOMarHuTHeIE BOJIHBL. Y paBHeHUs Makcsemia. Cuctema
ypaBHeHUH MakcBemia B auddepeHIManbHO W WHTErpadbHON  (hopmax.
Bekrop Ywmosa-Ilolintunra. [laBneHue cBera. ['apMOHMYECKMH OCLMILIATOP.
CBOOOIIHBIE 3JIEKTPOMArHUTHBIE KojeOaHus. 3aTyXalllue U BBIHYKICHHBIC
Kosiebanusi. Pe3onanc.

23.

I'enepanus, nepemaya W NOpUEM DJIEKTPOMArHUTHBIX BOJH. OTKPBITHIN
KosiebarenbHbli  KOHTYyp.  [IpuHmmMm  paboTel  paavonepenaTdyuka U
paauonpuéMHUKa. MOIymsiusi U JETEeKTUPOBAHUE AJIEKTPOMATrHUTHBIX BOJIH.
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Pagnonokanusa u teneBuaenue. Lllkana 371€KTpOMarHUTHBIX BOJIH. Pa3nuuHbie
JTMAIIa30Hbl YaCTOT AJICKTPOMArHUTHBIX BOJIH, UX XapaKTEPHbIE OCOOEHHOCTH H
TEXHHUYECKHE  CpEACTBA WX  MOoJydyeHUs. Mcmosib30BaHME  BUIMMBIX
yIbTPaHUONETOBBIX W JNPYTUX  HW3JIYYCeHHH B PACTEHHUEBOJCTBE W
JKUBOTHOBOJICTBE.

24,

DJIEMEHTbl TE€OMETPUYECKOM ONTUKU. OCHOBBI TE€OMETPUUYECKOW ONTHKH.
@opmynel Openens. [Ipunuun obparumoctu cBeToBbIX Jiyueil. IlpuGopsr
reoMeTpuyeckoit ontuku. Doromerpus.

25.

OnemeHTsl BONHOBOW onTHkH. Ilpunimn [roiirenca. Muatepdepenuus cpera.
KorepeHTHOCTh M ONTUYECKUN X0 JIydel. Y CIOBUS MAaKCUMyMa U MUHUMYyMa.
Wnteppepomerpsl. OnemenTsl rosorpaduu. udpaxmus ceera. I[lpuHumm
['tolirenca-®penens. Qudpakuuonnas pemérka. Crnekrporpadus. Judpaxiys
PEHTIE€HOBCKHX JIy4eH.

26.

B3anmopencTeue u3inydeHus ¢ BenecTsoM. [lonsgpusanus cBeta npu OTpaKeHUH
v nipenomsieHuu. J{BoiiHoe tydyenpenomieHue. ONTHYECKU aKTUBHBIE BEIIIECTBA.
Caxapumertpsl. VIckyccTBEHHAst aHU30TPOIHs U €€ ucnoiab3oBanre. HopmanbHas
Y aHOMaJIbHAs! IUCHIEPCHS.

27.

TennoBoe u3nyuenue. A6comoTHo uépHoe Teno. 3akonsl Kupxroda, Credana-
bonbimana u Buna. ®opmyna [Tnanka. Ontudeckas mupoMeTpHs.

28.

®dotorpdext. BHemnmii, BHyTpeHHUN U BEHTUIIBHBIN GoTodhdekT. YpaBHEeHNE
OWHIITENHA. [Ipumenenne  (POTOIIEMEHTOB. O¢pdexr  KommnroHa.
JlromuHecnienTHOe mM3nMydeHue. buomomuuectennus. Dorodmomoruueckue
nporeccel. ®DorocuHTe3. TepMonuHamMuka ©  MeXaHU3M  (POTOCHHTE3A.
buosnepreruka.

29.

OneMEeHTbl KBAHTOBOM MexaHUKU. KopIycKyaspHO-BOJIHOBOM — JTyallu3M.
Hudpakmuss »mekTpoHOB. COOTHOIICHHS HEONMPEACIEHHOCTCH. Y paBHECHHE
[lIpenunrepa. AtTom BoAOpoja. DHEpreTuyeckue ypoBHHU atoma. lloreniman
BO3OyxaeHuss u wmoHuzanuu. Iloctynarel bopa. M3nydenwe u morsomeHue
sHepruu. Boaoponono100HbIE HOHBI.

30.

CTpyKTypa CIIOKHBIX aTOMOB. DHEPreTHYECKHE YPOBHH B CIIOKHBIX aTOMax.
[puanun Ilaynu. Onrtuyeckue CHEKTPBI U CHEKTPHl  PEHTTEHOBCKOIO
m3nyuyenus. [lepuognyeckas cucrema snementoB [[.M1.Menneneena.

31.

du3znka  MOJIEKYJl.  DHEpreTudecKkue ypoBHHM  Moiekyn.  OOMeHHoe
B3auMoieicTBUEe. MoJekymsipHble CHeKTphl. [IpuHIMI paboThl KBAaHTOBBIX
IreHEpaTOpPOB. DJIEKTPOHHBIN ITapaMarHUTHBINA pe3oHaHc. [lonnMeps! U xuakue
kpuctauibl. OCHOBHBIE BHABI  KOJUIEKTUBHM3alMM  MOJIEKYJ. SIBiieHHe
paauoaKTUBHOCTUA. BHUIIBI pagMOaKTUBHOIO pacnaaa. 3aKkOH paguO0aKTUBHOIO
pacnaga.  CrtaOunpHble W paJMOAKTUBHbIE  W30TOMblL.  [IpuHIMIBI
paauoaKTUBAIIMOHHOTO aHanu3a. SaepHble peakuuu. MexaHU3M SIAEPHBIX
peakmuii. Llernas peakuus aenenus saep «MedeHsie» aroMbl B Ouosorun. [1ytu
WCIIOJIb30BAHUS SJIEPHOUN SHEPTHUH.

14




/o

Kpatkoe conepxanve nekuuii

KomnmuectBo
4acoB

IIpakTuueckas
MOJITOTOBKA

32.

OnemeHTapHble  yacTHIbl.  Knaccudukamuss — 3JIIEMEHTapHBIX  YaCTHII.
B3aumornpeBpaiaeMocTh 3JIeMEHTapHbIX YacThll. MeTobl YCKOPEHHS YacTHII.
AHTHYacTuibl U aHTHBemecTBO. CoBpeMeHHas (u3uKa M arpoMH)XCHEpHs.
BemectBo u mome. OOBEKTHI W MPOIECCHL. IBOJIOMMOHHBIE IMPOIECCHI
npeoOpazoBaHus MaTEpPUH. BemecTBeHHbIE, JHEPTeTHUYECKHE,
AJICKTPOMArHUTHBIE W WH(POPMAIIMOHHBIE MpeoOpa3oBaHusi OHWOOOBEKTOB.
PazButne  arpodusuku, OuUOMEXaHUKH, OWOPU3UKH, OMOIHEPTETHKH,
OMonHGOPMATHKH, OMOTEXHOJIOTHH M arPOMH)KCHEPHH.

N

+

Hroro

64

10%

3aounas popma oOyueHnunst

/o

ConepxaHue JEeKIHU

IIpakTuueckas
MTOJITOTOBKA

DBoJIIOLIMS M COBPEMEHHBIE MOAENH (pu3nueckoil kapTuHbl Mupa. CoBpeMeHHas
¢u3uka Kak KyJabTypa HaOIIOAECHUH, MOJEIMPOBAHUS, SKCIEPUMEHTAIBHOIO
UCCJIENOBAHNUS U KOJUYECTBEHHOI'O IPOTHO3UPOBAHMS SBJICHUM Npupoisl. Poib
(GU3UKN B Pa3BUTUU TEXHUKHU M arpONPOMBIIUIEHHOTO MTpon3BoacTBa. KuHnemaTnka
MaTepuaibHOW  Touku. KoopAauHaTHBII ~ METON  ONMCAHUS  JABU)KCHH.
Kunemarndyeckoe  ypaBHEHHME JBIJKCHHA UM ONpENeisieMble 10  HEMY
KHHEMAaTUYEeCKHE XapaKTePUCTUKU. BeKTOpHBI cHoco0 omMcaHus ABHXKEHHH.
BekTopsl nepeMemeHus, CKOPOCTH, YCKOPEHHUs. YTIOBBIE XapaKTEPUCTHKHU
JBUKEHUS TI0 OKPYXKHOCTU. DJIEMEHTBI PENATUBUCTCKON MexaHMkH. [locTynarsl
CIenUagIbHON TeopuH OTHOCHUTEIbHOCTH. IIpeoOpazoBanus Jlopenna. CrnoxeHue
ckopocTeil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JUIMTEIBHOCTH BPEMEHHBIX
MHTEPBAJIOB.

N | Koi-Bo yacoB

+

JlvHamuKa mMaTepuarbHOW TOYKH M MOCTYIMATENbHOIO JBHKEHUS TBEPAOrO TEJA.
3akonsl HeroroHa. Buasl cui. J[nHaMuka BpamiateabHOrO ABUXKEHHS. MOMEHT
cuibl. MOMEHT uMHepIuu. 3aKOHBI COXPAaHEHUs] UMITYJIbCA U MOMEHTa MMITYJIbCa.
Heunepumansubie  cucteMbl  orcuéta. PabGoTa, MOIMHOCTE ©  DHEPrusl.
Mexanuueckue KosiebaHus. MexaHuuyeckas paboTa M MOIIHOCTh  IPH
MOCTYNAaTEIbHOM M BpallaTeIbHOM JABWKEHUAX. KnHeTHUecKast sHEprus U Teopema
0 KuHeThyeckod sHepruu. KoHcepBaTHBHBIE CHIIBI M TOTEHIMAJIbHAS SHEPTUS.
[IprMepbl MOTEHIIMATBHBIX MOJIEH. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

OCHOBHBIE TTOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON Teopuu. MneanbHbli ras.

Peanpubpie Ta3pl. OCOOCHHOCTH KHUAKOTO COCTOSHUS. SIBIGHUS TepeHoca.
Juddysus, TemnonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TEPMOIMHAMUKH.
BHyTpeHHsIs 2HEeprus U nepBoe Havajao TepMOAUHAMHUKHU. PaboTa 1 TermnoéMKoCTh
raza Ipu pa3IMYHBIX Mpolreccax. BTopol 3akoH TepMOAMHAMHKHU. TerioBbie
JIBUTATeNIM W XonoauibHble MammHbl. KIIJ[ TemnoBeiX jaBurarene u
CTaTUCTUYECKUM CMBICI BTOPOTO 3aKOHA TepMoAMHAMUKH. [loHsTHE sHTponuu.
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IlousiTue o TCPMOJAUHAMUKE H€O6paTI/IMBIX npouecCoB M OTKPBITBIX CHUCTCM.
DJIEMEHTHI CTAaTHYECKOUN (PU3HKH.

OneKTpuuecKuil 3apsaf. OJNEKTpOCTaTHUYeCKOoe Moje. BekTop HamnpsKEHHOCTH.
Pacuér snektpocratnueckux mosed. [loTeHmman 3JeKTpOCTaTUYECKOTO MOJI.
Paborta mo mepeMerieHuIo 3apsioB B JEKTPOCTATHMYECKOM Toje. BeriecTtBo B
anektpuyeckoM mnoge. llomspuszaums nuanexktpukoB. BekTop  cMmenieHwus.
[IpoBOgHMKH B 3JEKTPOCTATHUECKOM TIOJE. OJNEKTPOEMKOCTh IPOBOIHUKOB.
Konpaencaropsl. [TocTosiHHBIN 35IeKTpUYECKUi TOK. 3akOH OMa. DIEeKTPOABUKYIIIas
cuna. [IpaBuna Kupxroda u pacuérsl anektpudeckux mneneit. 3akon Oma. [Ipupona
cBepxipoBogumoctu. Hocutenun Toka B pas3iMYHBIX MPOBOJHHUKAX. DJIEMEHTHI
TEOPHH JIEKTPOIPOBOIHOCTH.

MaruutHoe nose. 3akoH buo-Capapa-Jlamaca. MarHutHbie CBOMCTBA BEIIECTBA.
Cuna Awmnepa u cuna JlopeHuma. OJEKTpOABHUraTeNd. JIEKTPOMAarHUTHAs
uHaykiusa. 3akoH ®apanesa u npaswio Jlenma. Mexanusm Bo3HukHOBeHUs IJ1C
UHAYKIMHU. OHEpPruss MarHUTHOro 1ouid. IlepeMeHHbI >3IeKTpUYECKH TOK.
DnekTpoMarHuTHoe nojie. O6o0menue 3akoHa Mapases. 3akoH MOJHOTO ToKa. Tok
CMEIICHHs. OJIEeKTPOMAarHuTHbIE BOJHBI. YpaBHeHHs Makcsemna. CBoOonHBIE
3JIEKTPOMAarHuTHbIE KoeOaHusl. 3aTyXarolKe U BeIHYKIeHHbIe Kosebanus. [llkana
ANIeKTpOMAarHuTHBIX BOyH. Ontuka. [Ipunmun [tolirenca. UaTepdepenius ceera.
Hudpakmus  cera. [lonspusammst cBera. B3auMopeicTBue U3IydeHHS C
BemecTBOM. TemoBoe m3nydeHue. KBantoBas ¢usuka. Dortoaddexr. Pusnka
aToMa, 3JIEMEHTHI (PU3UKHU TBepaoro Tena. SAnepHas duszuka. Pusznyeckas KapTUHA
MUpa.

Hroro

10

10%

4.3. Conep:xanue JJad0OPATOPHBIX 3AHATHH

Ounas ¢popma o0yueHust

HaunmenoBanme 1abopaTopHBIX 3aHITHI

Koin-Bo

JacoB

IIpakTrueckas

IIOArOTOBKA

I/IzyquI/Ie MEXAaHHNYCCKOI'O ABMXKCHHS HA MalllMHE ATBy,I[a

Omnpenenenne MOMeHTa nHepLUUHU MasgTHIKA O0epOeka

OnpeneneHnre MOMEHTa HHEPLMHU METOJIOM KPYTHJIbHBIX KoJeOaHui

N3ydenne konebaHuit MAaTEMAaTUYECKOTO MAITHUKA U OTIPEICIICHNE YCKOPEHUS
CBOOOIHOTO ITaCHUSA

+ [+ [+ [+

W3ydyeHne rapMOHHMYECKHX KOJeOaHUI ¢ MOMOIIBIO MPYKMHHOTO MasiTHUKA

M3yueHne 3aTyxalonmx KojaeOaHuil Ipy BHYTPEHHEM TPEHUH

Onpenenenne BI3KOCTH KUAKOCTH 110 MeToay CTokca

Onpenenenue ATUHBI CBOOOAHOTO Mpodera MoIeKyn u ko3 dunuenra
BHYTPEHHETO TPEHHUS BO3IyXa

+ [+ [+ [+

| HccnegoBanue QJICKTPOCTATUYCCKOI'O IMOJIA

N N (BN DN (DS

=+
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S g
O m QO m
Ne . Ro| &8
HaumenoBanue 1a00paTopHbBIX 3aHITHIA 58| Eo
/i S8 EE
S o
S =
10 | M3mepeHnue EMKOCTH KOHIEHCATOPA 2 +
11 | U3mepeHue cOMPOTUBIICHHS MPOBOIHUKOB METOJIOM MOCTa Y UTCTOHA 2 +
12 | V3y4eHue nenu NoCTOSHHOTO TOKa 2 +
13 | U3mepenue ropu30HTAIBHON COCTABISIONICH MATHUTHOTO MOJIS 3eMIIH 4 +
14 N3ydeHue nenu nepeMeHHOro Toka U orpeeeHie HHIYKTUBHOCTH KaTyIIKH 4 +
15 N3ydenne nudpakuuu cBeTa u onpeesieHue IIUHbI CBETOBON BOJIHBI PU 5 +
MTOMOITH TU(PAKIIMOHHON PEIIETKH
16 | Ilomydenue u aHAJIU3 TOJSIPU30BAHHOTO CBETA 4 +
17 N3ydenue BpalieHus MIOCKOCTH MOJISPU3AIMH CBETA ONITUYECKH aKTUBHBIMU 2 +
BEIICCTBAMH
18 | M3y4yeHune onTHYECKUX MUPOMETPOB 4 +
19 | M3yyenue 3akoHOB BHemHero gorosddexra 2 +
20 | AHanu3 crieKTpa 3IydeHHUs ra30pa3psAHOM JIaMIThI 4 +
21 | Ananu3 criekTpa M3JIydeHHsl JJaMIIbl HaKaJHUBaHUs 4 +
HTtoro 64 | 20%
3aounas popma o0yueHunst
m =R
S | EE
< 8 =
No . 5 L o
i HaunmenoBanue 1abopaTopHBIX 3aHITHI 2 = 5
! i
5 |E¢
v = F
1. | Onpenenenue BA3KOCTH XUAKOCTH 110 MeToay CTokca 2 +
2. | UccnemoBanue 37IeKTPOCTATUUECKOTO TOJIs 2 +
3. | OnpeneneHne TOPU30HTAIBLHON COCTABIISIONICH MATHUTHOTO TTOJIST 3eMJTH 2 +
4 Nzydenne nudpakiuu cBeTa U onpeAesieHUue NITUHBI CBETOBOW BOJIHEI MPU 5 +
" | moMonu TG PaKITMOHHON PEIETKA
Hroro 8 20%
4.4. Conepxanne NPAKTHYECKUX 3aHATHI
Ounas ¢popma o0ydeHHs
S g
QS m Q m
Ne . Ro | B8
HaumeHoBaHMEe MPaKTUYECKUX 3aHATUN 58| Eo
I g7 | 2k
S o
S =
1 Kunemaruka 2 +
2 Jlnanamuka 2 +
3 3aKOHBI COXPaHEHUS 2 +
4 Mexanuueckue KoneOaHusi 1 BOJTHBI 2 +
&) DeMeHThl MOJIEKYIISIPHON U CTaTUCTUYECKON (PH3HKHU 2 +
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S g
S m QO m
Ne . Ro | B8
HanMeHnoBaHue MPaKTUYECKUX 3aHATUN =g | Eo
I S5 | £ &
S o
S =
6 DJeMEeHTHI TePMOJIMHAMUKH 2 +
7 DJIeKTPOCTaTHKA 2 +
8 ITOCTOSIHHBIN TOK, DJIEKTPUYECKUE LIENIH U MATEPUAJIBL. 4 +
9 ITocTosIHHOE MAarHUTHOE T10JIE 2 +
10 | DnekTpoMarHuTHbIC KOJIeOAHUS M BOJIHBL 4 +
11 ["'eomeTpryecKas U BOJHOBAsI ONTHKA 2 +
12 KBanroBas onTuka 2 +
13 | DneMeHTH KBAHTOBOM MEXaHUKU M aTOMHOM (pU3UKH 2 +
14 ATOMHOE SI7IPO ¥ DJIEMEHTAPHBIE YaCTUIIHI 2 +
HToro 32 20%
3aounas popma oOyueHust
S g
Qo QO m
Ne " 28| 2¢9
HanmMeHoBaHME MPaKTUIECKUX 3aHATHIA 52| E¢
H/ II < 7 % E
&8
=
1 KunemaTtuka n nuHaMuKa MaTepualibHOM TOYKH U TBEPJIOTO Tea. 3aKOHBI 2 +
' coxpaHeHus. MexaHndeckue KoJIeOaHus U BOJTHBI.
2 OnekTpocTaTrka. [I0CTOSHHBIN TOK, JIEKTPUYECKUE LETTH U MaTEPUAIbI. 2 +
' [TocTosiHHOE MarHUTHOE T0JIe. DIEKTPOMArHUTHBIC KOJIeOaHHUs U BOJHBI.
3 Bonnoas ontuka. SIBneHus uaTepdepeHnu, i pakiuu, moaspu3ani 2 +
' CBETOBBLIX BOJIH.
4, KBanToBas ontuka. JBnenne ¢pororddexra. TemnoBoe nznydenne 2 +
HToro 8 20%

4.5. Buabl u cofepxaHue CaMOCTOSITEIbHONH padoThl 00y4aroIuXcst

4.5.1. Bunsl caMOCTOSATENBbHOM paboThI 00yYaIOINXCs

KonnuecTBo yacos
Bunbl camocToaTensHONH paboThl 00yJaOmuXCs
Ounas popma 3aouHas popma
o0yJeHus oOy4eHus

[ToaroToBKA K MPAKTHYECKUM 3aHSATUSIM 41 16
[TonroroBka k 1a00paTOPHBIM 3aHATHUSAM U K 3aIUTE 40 16
71a00paTOPHBIX pabOT

BrIimmotHeHIE KOHTPOIBLHOM pabOThI - 26
CaMocCTOATENbHOE NU3YUYEHHE OTIIENbHBIX TEM U 20 213
BOIIPOCOB
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IToaroroBka Kk MpOMEXKYTOUHOM aTTECTALIMN 9

Hroro

110

280

4.5.2. ConeprxaHre CaMOCTOSITEIIBHOW paOOThI 00yUJarOIIHXCS

/o

HanmeHnoBanue TeM U BOMpPOCOB

Koma-Bo
JacoB

Ounas

¢dopma
00yueHUst

3aoyHas

¢dopma
00yueHUst

Kunemartuka. 3amayn OaUIMCTUKKA, HAaBEIECHHA Ha IEJb,
ONTUMU3AIMH IBY)KCHHS, UX TPUMEHEHNE B arPOMHKEHEPHH.

6

10

Junamuka. PeaktuBHOE ABMKeHUe. J[BH)KeHHME HEOCCHBIX Tell.
ITonéTel B KOcMOC. Y CTOMYMBOCTD BHKEHUS. [ HPOCKOIIBI.

20

3akoHbl coxpaHeHus. l[lepemada MOIIHOCTH B MEXaHHUYECKHX
cucremax. I[IpobGnema OGeszomopHoro paBwxkeHus. [Ipobrema
BEYHOI'0 JIBUTATEJIs IIEPBOrO poJa.

10

MexaHnueckue KoneOaHWss W BOJHBL. Pacu€T KOHKPETHBIX
COCTOSTHUH U ompesieNieHne COOCTBEHHBIX YaCTOT KOJeOaTeTbHBIX
CHCTEM

20

DJIeMEHTBl  MOJICKYJISIPHOH HW  CTaTUCTHYECKOM  (DU3UKH.
Oco0eHHOCTH KHUIIKOTO COCTOSIHUS. [I0BEepXHOCTHOE HATSKEHUE,
cMauMBaHMe, Kanuyuisapel. [louBeHHas Biara u MoJUB PacTEHUH.

10

OnemeHTHl TepMoAuMHAMHMKHM. TemyoBas »HepreTMka u €€
JKOJIOTMYECKUH acleKT. Teruion3onsnuus, METOAbl 3KOHOMHUU
TeIIa.

20

Onekrpocratuka. CTaTU4eCKOE 3JIEKTPUYECTBO. DJEKTPU3ALUs
Tesl. JIBM)KEHHE 3apsKEHHBIX YacTULl B DJIEKTPUYECKUX IOJIX.
AHaJoruM MeXAy D3JIEKTPOCTaTUUECKMM M I'PaBUTALMOHHBIM
HOJISIMH.

14

IIoCcTOSHHBIM  TOK, DJIEKTPUYECKME LENM UM MaTepUAIbI.
DJIEKTPUYECKUN TOK B JKMAKOCTAX W ra3zax. KopoHHBIHA paspsii.
O1eKTpOPHUIBTPHL

20

IToctossuHOEe  MarumTHOe  Tmoyie.  IloCcTOSIHHBIE  MarHHUTEHL
MarnutHoe mnone 3emid. J[BHKEHHE 3apsDKEHHBIX YacTHI B
MAarHUTHBIX NMOJISIX. Macc-CneKTpOMETpHs.

20

10.

DNEeKTpOMarHuTHBIE KOJeOaHusi U BOJHEL. M300pereHue paawo.
Ilepenaua CUTHAJIOB. Pagnocss3b u paaroIOKaIIHS.
MHUKpPOBOJIHOBAsI TEXHUKA.

10

24

11.

['eomeTpuueckas ¥ BOTHOBas onTHKa. ONTHYeCKHEe N300pakeHusI.
MexanusMm 3peHusi, nedekTsl 3peHus. OnTudyeckue SBICHUS B
aTMocdepe.

10

24

12.

KBanroBass ~ ¢u3uka.  DneMEHTHl  KBAaHTOBOH  OITHKH.
JlromyuHecueHIMs. BbIHY)XI€HHOE  U3Iy4eHHE U OINTHYECKUE
KBaHTOBbIe reHepaTopbl. DotoHbl. OmbiT bére, >ddext
KomnToHa.

10

24

13.

@®usmnka aToMa U 3JIEMEHTHl (PU3UKH TBEPJOTrO Tena. DIEMEHTHI
KBAaHTOBOM MeXaHUKH. llocTaHOBKa 3amay O [OBMDKEHHUU

10

24

19




Kon-Bo
4acoB
Ne
i HanmeHnoBanue TeM U BOMPOCOB Ounas 3aounas
¢dopma ¢dopma
oOy4yenust | oOyueHHs
MukpouacTuil. Oneparopbl (u3udeckux BenwuuH. KBaHTOBBIE
COCTOSIHUSI.
14. | SAnepnas ¢uzuka. ATOMHOE SIPO W AJIEMEHTAPHBIC YaCTHIIBI. 10 20
Nonnzupyromye u3JIy4eHUs] W OleHKa WX JEWCTBUA Ha
MaTepuaibl M JKUBBIE OpraHu3Mbl. MeToabl H3MepeHus
MHTEHCUBHOCTH HWOHU3UPYIONIMX HW3IydyeHuil. EcTecTBeHHBbIN
paaraoOHHBINA (HOH.
15. | CoBpemenHas ¢pu3uveckas KapTuHa Mupa. Posb pusuku B 6 20
pPa3BUTUU TEXHUKHU U arpOMPOMBIIUIEHHOTO MPOU3BOJICTBA.
HTroro 110 280

5. YueOHO-MeTOAMYECKOE 00eciedeHrne CaMOCTOATEIbHOI padoThl 00y4aK0IMXCs
0 JUCIUILINHE

YyebHo-MeToanueckue pazpadbotku umerores B Hayunoit  6ubiamoreke ®I'BOY BO HOxHo-
VYpaneckuii 'AY:

1. Monexkymnspraas ¢u3uKa U TepMOAUHAMUKA [DIEKTPOHHBIA pecypc| : y4ed. mocobue ms
CaMOCTOSITENIbHONW Pa0OTHI CTYJCHTOB OYHOH M 3a04HOM (hopmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepusi, 13.03.02 DnektposHepreTuka u snekTporexHuka, 19.03.02 ITpoaykTel nUTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Oxcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennaibHocTH 23.05.01 HazemHbie TpaHCcTiOpTHO-TEXHOIOTHYECKHE cpeactBa] / KOxHO-
Vpansckuit 'AY, HUuctutyt arpoummkeHepuu ; coct. E. M. bacapeiruna. - Yensounck: FOsxHo-
VYpaneckuii I'AY, 2019. - 47 c¢. : Tabn. - bubmuorp.: c. 47 (5 Ha3B.). Pexum npocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyecKkre OCHOBBI KIIACCHUYECKOM MEXaHUKH [ DNEKTPOHHBIN pecypc] : yued. mocobue st
CaMOCTOSITENTbHONW Pa0OTHI CTYJCHTOB OYHOH M 3a04HOM (popmbl oOyueHus [Hampasienuit 35.03.06
Arpounxenepus, 13.03.02 DnektposHepretuka u snekTporexHuka, 19.03.02 ITpoaykTel nuTaHus U3
pacturenpHOro cwipbsi, 23.03.03 Okcmryaranus TpPaHCIOPTHO-TEXHOJOTMYECKMX MAIIUH U
KOMILIEKCOB, criennanibHocTH 23.05.01 HazemHbie TpaHciOpTHO-TEXHOIOTHYEeCKUEe cpeacta] / KOxHo-
Vpansckuit 'AY, HUuctutyt arpoummkeHepuu ; coct. E. M. bacapeiruna. - Yensounck: FOxHo-
VYpaneckuii I'AY, 2019. - 99 c. : wn., tabn. - bubmwmorp.: c. 99 (5 nHa3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnektpocratuka. IlocTosHHBIE TOK [DNEKTpOHHBIH pecypc]: ydeO. mocobue s
CaMOCTOSITENIbHONW PabOTHI CTYACHTOB OYHOM M 3a04. popmbl oOyuenust / FOxno-Ypansckuii ['AY,
HNucturyT arponnxerepun; coctT. E. M. bacapeiruna - Yensionack: KOxxuno-Ypansckuii 'AY, 2018 - 95
c. - Hocrymn u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf.

4. DneKTpOMarHUTHBIC SIBJICHUS U KBAaHTOBBIE A((DEKTHI [ DIEKTPOHHBIN pecypc]: yuebd. mocodue
ISl CAMOCTOSITENIbHOM pabOoThI CTYICHTOB OYHOH U 3a04. (hopMmbl 00yuenus / FOxxno-Ypansckuit ['AY,
HNucturyT arponnxenepun; coct. E. M. bacapeirnna - Uensiounack: FOxxno-Ypansckuii 'AY, 2018 - 49
c. - Hocryn u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf
6. @oHX OLIEHOYHBIX CPEACTB /ISl NIPOBeIeHUs
NPOMEKYTOUYHOH aTTeCTAUM 00yYaIOLIMXCsl O JUCHMIIHHE

Jn1sl yCTaHOBJIEHUSI COOTBETCTBHSI YPOBHSI MOATOTOBKH 0Oydatouxcs TpedoBanusm OI'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEIACTB ISl TEKYIIErOo KOHTPOJS YCIIEBA€MOCTH M IPOBEICHMS
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HpOMe)KYTO‘-IHOI\/'I arrecragun 06yqa}0mnxc;1 10 JTUCHUITJINHCE. CDOHI[ OLCHOYHBIX CPCACTB IPCACTABIICH
B [Ipunoxxenunu.

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

7. OCHOBHAS U JONOJIHUTEIbHAS YUeOHas JIUTePaTypa, He0OXoAuMasi 1JI OCBOEHMSI

JMUCIUILIHHBI

OcHoBHasl U JONOJHHUTENNbHAs ydeOHas muTeparypa umeercs B Hayunoit  Oubmmoreke U
3IEKTpOHHOU MH(pOopManmoHHo-00pazoBatenpHOM cpeae DT'BOY BO H0xHo-Ypansckuii [AY.

l.
2.
3.

4.

OcHoBHasi InTepaTypa

I'paborckuii, P. U. Kypc dusuku: yuebHoe nmocodue st By30B / P. U. I'paGoBckmii. — 13-¢
u3n., crep. — Cankr-IlerepOypr Jlanp, 2022. — 608 c. — ISBN 978-5-8114-9073-8.—
Tekcr: oanektponssiii// Jlamb : d21meKTpoHHO-OMOnMoTeuHas cuctema. — URL:
https://e.lanbook.com/book/184052.
Wpanos, M. B. COoopHUK 3a1a4 110 KypCy OCHOBBI (GM3UKU U OMODU3UKH : yueOHOE mocooue
/ Y. B. VIBaHoB. — 2-e u3n., ucnp. — Cankr-IlerepOypr : Jlans, 2021. — 128 c. — ISBN
978-5-8114-1349-2. — TekcT: >1eKTpOoHHBIN// JIaHb: 3IEKTPOHHO-OMOINOTEUHAsI CHCTEMA.
— URL: https://e.lanbook.com/book/168419.
JlusenneB, H.M. Kypc ¢puzuku: yueonuk / H. M. JIuBennes. — 7-e u3n., crep. — CaHKT-
[TetepOypr : Jlanp, 2022. — 672 c¢. — ISBN 978-5-8114-1240-2.— TekcT: 31€KTPOHHBIN//
Jlanb : anexTpoHHO-O0MOMMOTeYHas cuctema. — URL:
https://e.lanbook.com/book/210782.
Bacapeiruna, E. M. 3akoHbI TOCTOSTHHOTO TOKa : yueOHoe mocooue / E. M. bacapeiruna, 1O.
A. Huxumus ; FOxuno-Ypansckuit 'AY, HHcTUTYT arponHxeHepuu. — YensOuHCK :
IOxnO-Ypanbckuii T'AY, 2022. — 116 c¢. : w1, Tabm. — Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - Tekct : 37eKTPOHHBIIA.

JlonoJHUTEIbHAA JINTEPaTypa
WBanos, 1. B. OcHoBbl pusuku u Ouodusuku : yuedHoe nmocobue / M. B. IBanos. — 2-¢
u3 ., uctp., aon. — Cankrt-IlerepOypr : Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-
8. — Texkcr : snexTpoHHbIi / Jlaup : 31ekTpoHHO-OMOIMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/210917.
Wponos, U. E. 3agaun no oOreii gpusuke : yauedHoe nmocodue ans By3oB / U. E. Upono. —
18-¢ u3n., crep. — Cankr-IlerepOypr : Jlans, 2021. — 420 c. — ISBN 978-5-8114-6779-
2. — Texker : snextpoHHblii / Jlaup : 31ekTpoHHO-OMOMMOTeuHass cucrema. — URL:
https://e.lanbook.com/book/152437.
I'pabosckuii P.1. Coopuuk 3amau no ¢pusuke: yuedHoe nocodue / P. Y. I'paboBckuii. — 4-¢
3., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 128 ¢. — ISBN 978 5-8114-0462-9. —
Texcrt: 3JIEKTPOHHBIN// Jlans: 3JIEKTPOHHO-ONOIMOTEeUHAs cucTema. —
URL:https://e.lanbook.com/book/210959

. Pecypcbl uHGOPMAITHOHHO-TEJIEKOMMYHHUKANIMOHHOM ceTH «UHTEpHET», HE00OX0AUMBbIE

IJIS1 OCBOCHHUS THCIUILINHBI

Ennnoe okHO 1ocTyna K yueOHO-METOJMUECKUM pazpaboTkam https://toypray.pd

3BC «Jlanp» http://e.lanbook.com/

Yuusepcuterckas oubimoreka ONLINE http://biblioclub.ru

Odusnka. MexaHuKa: BUPTYaIbHBIM aHAJIOT JIA0OPATOPHOTO OOOPYAOBAHHS: OOyJaronTuit

pecypc A caMOCTOSITETIbHONM paboThl CTYIEHTOB OYHOW M 3a04HOM (hopMmbl 0O0ydeHHs. - TekcT:
AJIEKTPOHHBIN. - Aflpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963
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9. MeToanuyecKkue YKazaHusd 1Jas oﬁyqammnxm M0 OCBOCHHMI0 JUCHUIIJIMHBI

Y4ebHO-MeToInUecKre pa3paboTku uMmetorces B Hayunoit  Oubnumorexe U AIIEKTPOHHOMN
nHpopManmonHo-o6pazoBatenbHOM cpeae DI'BOY BO 0xHOo-Ypansckuii [AY:

1. MonekynsipHas ¢u3uKa U TepMOJMHAMUKA [DIEKTPOHHBIM pecypc]: y4ued. mocobue amis
CaMOCTOATENIbHONW PabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl 0OyueHus [HampaBieHnuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHE cpenacTsa] / KOxHo-
VYpaneckuii I'AY, Unacturyr arpomnxkeHepun; coct. E. M. bacapeiruna. - Yemsounck: HOxnO-
VYpansckuit 'AY, 2019. - 47 c.: Ttabn. - bubmmorp.: c. 47 (5 Ha3B.). Pexum pgocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nyeckre OCHOBBI KJIACCHYECKON MEXaHUKU [DIEKTPOHHBIN pecypc]: yuel. mocodue Juist
CaMOCTOATENIbHONW PabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl 0OyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposnepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbs, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIMH U
KOMIUIEKCOB, criermanbHocTr 23.05.01 HazemHbIe TpaHCIOpTHO-TEXHOJIOTHYECKHE cpenacTsa] / KOxHo-
VYpaneckuii I'AY, UnactutryT arpommxkeHepun; coct. E. M. bacapeiruna. - Yemsounack: HOxnO-
VYpansckuit TAY, 2019. - 99 c.: wn., Tabn. - bubmuorp.: c. 99 (5 Has.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctaruka. IlocTosHHBIA TOK [DNEKTpOHHBIA pecypc]: yued. mocolue Is
CaMOCTOATENIbHONW pabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounkenepun; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - loctym u3 nokanbHO#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNEeKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(p(eKThI [ DneKTpoHHBIN pecypc]: yued. mocodue
JUTsI CAMOCTOATEIILHON PabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxkenepun; coct. E. M. bacapeiruna - Yensiounck: FOxuo-Ypansckuii 'AY, 2018 - 49
c. - loctym u3 nokanbHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuuectBo. Marnetusm. OnTuka M KBaHTOBasg (U3MKa [DIEKTPOHHBIN pecypc]:
1ab0paTOPHBIN MPAKTUKYM JIJIsI CTYICHTOB OYHOM 1 3a04HOM (hopmbl 00ydeHus [Hanpasinenuii 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcruryaranus —TpaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, criermanbHocTr 23.05.01 HazemHubIe TpaHCIOpTHO-TEXHOJIOTHYECKHE cpeacTra] / KOxHo-
Ypaneckuii 'AY, UactutyT arpounkenepuu; coct.: E. M. bacapeiruna, 0. A. HukumuH. - 2-¢ u3g.,
uchp. u goin. - Yensounck: FOxuo-Ypansckuit [AY, 2019. - 182 c.: ni., Tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum noctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®u3nveckre OCHOBBI MeXaHUKH. MosekynsapHast GU3MKa U TEPMOJMHAMUKA [ DIEKTPOHHBIH
pecypc]: 1abopaTopHBIA MPAKTHKYM ISl CTYIECHTOB OYHOUW 1 3a09HOM (hOpMBI 00yUEeHUS [HApaBIICHHUA
35.03.06 Arpounxenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, criermanibHocTr 23.05.01 HazemHbIe TpaHCIIOpTHO-TEXHOJIOTHYECKHE cpencTa] / KOxHo-
Ypansckuii 'AY, UactutyT arpounkenepuu; coct.: E. M. bacapeiruna, 0. A. HukummuH. - 2-¢ u3g.,
uchp. u jpor. - Yensounck: FOxuo-Ypansckuit AY, 2019. - 136 c.: uin., Tabn. - C npui. - bubnuorp.:
c. 133 (5 na3B.). Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopnas pabora Nel. OmnpeneneHue YCKOPEHHUS CHIIBI TSHKECTH C TOMOIIBIO
MaTEMaTHYeCKOro MasTHHKA: METOJIMWYECKHE YKa3aHUs A CaMOCTOSATEIbHOW paboThl CTYIEHTOB
OYyHOH ¥ 3a04HOM Qopm oOyuenus [HanpaBiuenuid 35.03.06 Arpoumnxenepus, 13.03.02
DJIEKTpOdHEPreTuka M 3yekTpoTexHuka, 19.03.02 IIpogykTel mMUTaHUS U3 PACTUTEIBHOIO CHIPHS,
23.03.03 Dxcrnyarauusi TPAaHCHOPTHO-TEXHOJOTMYECKUX MAIMH M KOMIUIEKCOB, CIELHAIbHOCTU
23.05.01 HazemHble TpaHCTIOPTHO-TEXHOJIOTHYECKUE cpeAcTBa] / cocraputenu: E. M. bacapeiruna, 1O.
A. Huxumms; FOxuo-Ypansckuit [AY, UactutyT arpomkenepun. - Yensaounck: FOxno-Ypanbckuii
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'AY, 2021. - 10 c.: un., Tabn. - bubmumorp.: c. 10 (8 Ha3B.). - TeKcT: INEKTPOHHBINA. - AJpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlaGoparopuass pabora Ne2. HccnemoBaHue paBHOYCKOPEHHOTO IBMIKEHHS Ha MallldHE
ATByJa: METOIMYECKHUE YKa3aHUS U1 CAMOCTOSITENIbHOW PabOThl CTYACHTOB OYHOM M 3a0YHON (GopM
oOyuenus [Hanpasneruit 35.03.06 Arpounkenepus, 13.03.02 DnekTpodHepreTUKa U EKTPOTEXHHKA,
19.03.02 IlponykTel mHUTaHUSA W3 PACTUTENBHOrO cbipbs, 23.03.03 Oxcruryatanust TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, cneruaibHoctd 23.05.01 Haszemusle TpaHcnopTHO-
TexHosiornueckue cpeactsal / cocraButenu: E. M. bacapeiruna, F0. A. Hukummmn ; FOxxnHo0-Y panbckuii
I'AY, Unacturyt arpowkenepun. - Yemssounck: FHOxuo-Ypansckuii 'AY, 2021. - 10 c.: un., Tabm. -
bubnmorp.: c. 10 (8 Ha3B.). - TekcT : AMEKTPOHHBIN. - AIpec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JIabopatopHas padora Ne3. OmpeneneHrne MOMEHTa MHEPIMU Tella METOJOM KPYTHIIbHBIX
KOJICOaHUH : METOJMYECKHE YKa3aHUS UJIi CaMOCTOATENIbHONW pabOThl CTYJACHTOB OYHOW M 3a0YHOMN
¢dopm oOydyenus [HampaBnenuii 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepreTuka u
anekTporexHuka, 19.03.02 IlpoaykTel mUTaHWS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaranus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, crnenuanbHocT 23.05.01 HazemHble
TPaHCIIOPTHO-TEXHOJOTHYecKue cpencta] / cocraBurenu: E. M. bacapeiruna, HO. A. HuxkumwuH ;
HOxHo-Ypanbckuit 'AY, UactutyT arpomxkenepuu. - Yensounck: FOxno-Ypansckuit [AY, 2021. - 9
C.: W, Ta0J1. - bubnmorp.: ¢. 9 (8 Ha3B.). - TeKCT : JIEKTPOHHEBIN. - AJIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. JlaGoparopnass pabGora Ned. I3ydeHue TrapMOHHUYECKOTO KOJICOAHUS C TOMOIIBIO
NPY>KHHHOTO MasTHUKA: METOJAWYECKHE yKa3aHUs JJISi CAMOCTOSITEIbHON paboThl CTYJICHTOB OYHOH U
3a0uHOi (hopm 00yuenus [Hampasienuii 35.03.06 Arpounxenepus, 13.03.02 DnekTposHepreTuka u
anekTpoTexHuka, 19.03.02 IIpoxykTel mUTaHMUS U3 PacTUTENLHOrO Chipbs, 23.03.03 Dxcruyaranus
TPAHCHOPTHO-TEXHOJOTHUYECKUX MAalIMH W KOMIUIEKCOB, crennanbHoctd 23.05.01 HazemHble
TpPaHCIOPTHO-TEXHONOTHYeckue cpenactal / cocraBurenu: E. M. bacapeiruna, 10. A. Hukumun ;
IOxHO-Ypanbckuii 'AY, Uactutyt arporkenepuu. - Yensounck: FOxuo-Ypansckuii [AY, 2021. - 10
C.: M., Tabu. - bubnmorp.: c. 10 (8 Ha3B.). - TekcT: aneKTpoHHBIH. - AJlpec B ceTu:
http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopnasi pabora No5. HccnemoBanue 3aTyxarmmmx KOJEOAHWH: METOIUYECKUE
YKa3aHUs ISl CAMOCTOSTEIIbHOM pabOThl CTYACHTOB OYHON M 3a04HON (popM 0OydeHus [HarpaBiieHUH
35.03.06 Arpounxenepus, 13.03.02 DnexkTposHeprervka M 3iekTporexHuka, 19.03.02 IIpoaykTel
MIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 Dkcmmyaranus TpaHCIIOPTHO-TEXHOJIOTHYECKUX MalIUH U
KoMIUTeKcoB, crenuanpbHocTh 23.05.01 HaszemHbIe TpaHCIOPTHO-TEXHOJOTUYECKHE cpenacTsal /
cocraputenu: E. M. Dbacapeiruna, 0. A. Huxkummb; HOxHo-Ypansckuit ['AY, HWHcerutyT
arpomxeHepud. - Yenssounck: FOxuo-Ypansckuit ['AY, 2021. - 10 c.: un., Taba. - bubmuorp.: c. 10 (8
Ha3B.). - TeKcT: NIeKTPOHHBIN. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlabopatopHass pabora Ne6. OmpeneneHue MOMEHTAa WHEPIMHM MasTHHKa MakcBea:
METOAMYECKUE YKa3aHUs Il CAMOCTOSATEIBHOM paboThI CTYAEHTOB OYHOM M 3a04HOM (opM 00ydeHHUs
[HanpaBnenuii 35.03.06 Arpounkenepusi, 13.03.02 DnekTposHepreTuka u 3mekTporexuuka, 19.03.02
IIponykTsl mNHMTaHHUA M3  pacTUTENbHOrO  cbipbsd, 23.03.03 Oxcrulyarauus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaIlMH M KOMIUIEKCOB, cnenuaibHoctd 23.05.01 Haszemusle TpaHcnopTHO-
TexHosiornueckue cpenacraal / cocrasutenu: E. M. Bacapsiruna, 0. A. Hukumms; FOxno-Y panbekuii
I'AY, Unactutyt arpomxkenepuu. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9 c.: un., Tabn. -
bubnmorp.: c. 8-9 (8 Ha3B.). - TEKCT: 3NEKTPOHHEIH. - AIpeC B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnas pabGora Ne7. OmpeneneHue CKOpPOCTH MYyJIH C IOMOIIBIO KPYTHUIHHO-
0aJTMCTUYECKOTO MasiTHUKA: METOIMYECKUE YKA3aHUS JIJISl CAMOCTOSITENIbHOM pabOThI CTYJEHTOB OYHON
1 3a04HOM popm oOyuenus [Hampasneruii 35.03.06 Arpourkenepus, 13.03.02 DnekrposHepreTuka u
anekTporexHuka, 19.03.02 IlpoaykTel mUTaHUS U3 PACTUTEIBHOTO ChIpbs, 23.03.03 Dkcmryaramnus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MAIlMH M KOMIUIEKCOB, cnenuanbHocT 23.05.01 HazemHble
TPaHCIIOPTHO-TEXHOJOTHYeCKne cpeacTBa] / coctaButenu: E. M. bacapeirmna, 0. A. Hukwumuh;
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HOxHo-Ypanbckuit [AY, UactutyT arpomxenepui. - Yensounck: FOxuo-Ypansckuii 'AY, 2021. - 10
C.: W, Ta0J1. - bubnuorp.: ¢. 9-10 (8 Ha3B.). - TekcT: PNEKTPOHHBIN. - Apec B CETH:
http://nb.sursau.ru:8080/localdocs/fisika/26.pdf

14. JlaGopaTtopnass pabora Ne§. M3yueHue ymnpyroro M HEYNpYyroro yjaapa: METOAMYECKHUE
yYKa3aHUs I CaMOCTOSATEILHON pabOoThI CTY/ICHTOB OYHOHM W 3a04HON (popM 00yueHUs [HampaBIICHUHA
35.03.06 Arpounkenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpoayxTsl
MUTaHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranus TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, crenuanbHocT 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpPEAcTBa] /
cocraputen: E. M. bacapeiruna, 1. A. Huxummumn; HOxHo-Ypanbckuit ['AY, HWHCTHTYT
arpomxenepuu. - Yensounck: KOxHo-Ypansckuit [AY, 2021. - 14 c.: uin., tabn. - bubnuorp.: c. 13-14
(8 Ha3B.). - TekcT: aeKTpOHHBIN. - Aapec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. CoBpeMeHHbIe HHPOPMALIMOHHBIE TEXHOJIOTHH, UCII0JIb3yeMble PHU 0CYLeCTBIeHUH
00pa3oBaTe/ILHOIO MPoIecca MO JMCUUILIHHE, BKJIOYAasi epevyeHb NPOrPaMMHOro odecrnedeHnst
1 MH(OPMAIMOHHBIX CIPABOYHBIX CHCTEM

B Hayunoit OubGamoTexe ¢ TepMUHAIBHBIX CTAHIIMHN MPEIOCTaBISAETCS JOCTYN K 0a3aM TaHHBIX:
- Texakcnept (nHpOpMaMOHHO-cripaBoyHas cucrema 'OCToB);

- «Cenpx03TeXHUKA» (aBTOMATU3UPOBAHHAS CIIPABOYHAS CHCTEMA);

- My TestX10.2.

ITepedyeHb JTHIEH3NOHHOTO TPOrPAMMHOIO O0ecTeYeHus!
MyTestXPRo 11.0,
Microsoft Office 2010 Russian Academic OPEN 1 License NoLevel, Windows 7 Home Basic
OA CIS and GE
Google Chrome, Mozilla Firefox, MOODLE

11. MaTtepuajibHO-TeXHUYecKas 6a3a, HeoOXoAUMAs 1JIsl OCYIIeCTBJICHUS
00pa3oBaTeIbLHOIO NMpolecca no TUCHUIINHE

Y4yeOHble ayIMTOPUH 151 IPOBEACHUS 3aHATHI, IPeXyCMOTPEHHBIX MPOrPaMMOoOii, OCHAIIIEHHbIE
000py10BaHMEM M TeXHUYECKMMH cpeAcTBamMu o0y4denus. [lomMemeHus1 I CaMOCTOSATEIbHOM
padoThI 00yYAKOLIIUXCS.

1. YyeOnas ayauropust Ne205, ocHarieHHast 000pYAOBaHUEM U TEXHUYECKUMHU CPEICTBAMH IS
BBITIOJTHEHUS JTAOOPATOPHBIX PabOT MO0 MEXaHUKE M MOJIEKYJISIPHOU (pr3nKe

2. Yuebnas ayauropus Ne209, ocHaiieHHass 000pyJ0OBaHHEM M TEXHUYECKHUMHU CPEICTBAMU JJIS
BBINOJIHEHUS J1JAOOPAaTOPHBIX PadOT IO ANIEKTPOAMHAMHUKE, BOJHOBOW M KBAHTOBOW OINTHKE.

3. Yuebnas aynuropus Ne 310, ocHameHHast:

- MyJbTUMEIUIHBIM KOMIUIEKCOM (KOMIIBIOTEP, BUIEOIPOEKTOP);

- KOMIIBIOTEPHON TEXHUKOM.

4. YaeOnas ayautopus Ne 423, ocHameHHasI:

- MYJIbBTUMEIUIHHBIM KOMIUIEKCOM (KOMIIBIOTEP, BUJEONIPOEKTOP);

- KOMITBIOTEPHOU TEXHUKOM.

IHoMemeHus AJ151 CAMOCTOATENbHOM PadoThl 00YUAO M XCS.
1. [Tomemmenune Ne 303 st caMOCTOATENIbHON PaOOThI, OCHAIIEHHOE KOMITBIOTEPHON TEXHUKOM

C IOAKJIIFOYCHHUEM K CCTH «I/IHTepHGT»

IlepeyeHb 000py10BaAHNS M TEXHUYECKHUX CPEACTB 00y4YeHM sl

24


http://nb.sursau.ru:8080/localdocs/fisika/26.pdf
http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/D0OS/15.6;
IIEPCOHAJIbHBI KOMITBIOTEP B KOMIUIEKTE: cucremnsiit 610k Pentium E 5400 2.7GHZ,
xectkuid guck 250 Gb, monutop 19" LCD, knaBuarypa, mbims — 30 wmr.; [IPUHTEP CANON LBP-
1120 nazepnsiit; Dxpan ¢ anexkrpornpusogoM; [IPUHTEP CANON LBP-1120 nazepnsriit; UK [TYJIBT
AY 1JIA DKPAHA C 3JIEKTPOITPUBO/IOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka saboparopHas «MasTHUK YHHUBEpCAJIbHBINY; YCTaHOBKA
nabopartopHas «MasaTHuk MakcBemtay; YcraHoBka nabopatopHas «CoymapeHue mapoBy; Y CTAaHOBKa
nabopatopHas «MamumHa ATByna»; YCTaHOBKa JUIS OINpPENEICHUS OTHOULICHUS YAETbHBIX
TEINTOEMKOCTEH BO3/ayXa; YcTaHOBKa JjlaboparopHas «[ mpockomy; Harmsmubeie ydeOHBIE MOCOOUS;
Kommniekr naGopartopun "DnekrtpuuecTBo W MarHetusM"; MoHoxpomarop YM2; YcraHoBka s
M3Y4YEHUs 3aKOHOB T€OMETPUYECKON ONTHUKH; YCTaHOBKA JUISl U3yueHUs: JUdpakiuu; YCTaHOBKA JUIS
M3yueHHUs] MHTep(EepeHINN CBeTa; YCTAaHOBKA Uil M3y4YCHUs MOJSPU3AIMN CBETa; YCTAHOBKA IS
u3ydyeHHsi aOCOJIIOTHO YEpHOro Tena; YCTaHOBKAa MJI MCCIEIOBAaHUS XapaKTEPUCTHK BaKyyMHOIO
¢doTosrneMeHTa.
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IIPH/IOKEHHUE

®OH/I OHEHOYHbIX CPEACTB

JUISL TEKYILETO KOHTPOJIS YCIIEBAEMOCTH U IIPOBEICHUS IPOMEKYTOYHON aTTECTAllUU
oOydJaronmxcs
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COAEPXKXAHHUE

KomnereHuu n ux MHIUKATOPHI, (POpMUPYEMBIE B IPOLIECCE OCBOCHHSI TUCIIUILIHHBI
[lokazarenn, KpuTepud W  [IKala  OICHUBAHUS  HWHIMKATOPOB  JOCTHIKECHHS
c(OPMHPOBAHHOCTU KOMITETCHIINI
TunoBble KOHTPOJBHBIEC 3a7aHUs U (UJIM) UHBIE MaTepUalbl, HEOOXOIUMBIEC JJI OLIEHKH
3HaHUM, YMEHUW, HaBBIKOB M (WJIM) ONbITa JESITEIBHOCTH, XapaKTEPU3YIOIIUX
c(OpMUPOBAHHOCTH KOMIIETEHIIUH B MPOIIECCE OCBOCHUS JUCIUILTUHBI
Meroaunueckue MaTepuabl, ONPEAEIIAIONME IPOLEYpPhl OLICHUBAaHUs 3HAHUM, YMECHHUI,
HaBBIKOB U (MJIM) OTBITA IEATEIILHOCTH, XapaKTepU3yIOIHX chOpMUPOBAHHOCTH
KOMIIETECHIINI
4.1. OrneHouHBIE Cpe/ICTBA AJIs MPOBEACHUS TEKYLIEro KOHTPOJISI YCIIEBAaeMOCTH B
IIPOLIECCE MPAKTUYECKOMN MOATOTOBKHU
4.1.1. Omnpoc Ha TPaKTUYECKOM 3aHSATUHU

4.1.2. OnenuBanue oT4YeTa MO JabOpaTOpHOI padoTe
4.1.3. TecrupoBanue
414  KoHutposbHas pabota

4.2, [Tporieaypsl ¥ OLIEHOYHBIC CPEJICTBA IS TPOBEICHUS TPOMEKYTOUHOM
aTTecTaluu
4.2.1. 3auer

4.2.2. Dx3ameH”
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1. KoMnereHuuu U HX HHAMKATOPHI, opMupyeMble B IpoLecce 0CBOCHUS THCIUIITHHBI

OIIK-3. CriocoOeH npUMEHSTh COOTBETCTBYIOIINN (PU3HKO-MaTeMaTHUECKUII anmapar, METOAbI aHATIN3a
U MOJCIUPOBAHUS, TEOPETHUECKOTO U SKCICPUMEHTAIBHOTO HCCIENOBAHUS TIPH  PEIICHUH
npodeccHoHABHBIX 3324

Kon n naumenoBanue ®opmupyemsie 3YH
WHIUKATOpa
AOCTIDKCHHA 3HaHUS YMEHUS HaBBIKH
KOMIICTCHITIH
N-50I1K-3 OOyuarommiicss  gomkeH | OOyuatomuiics nowkeH | OOyJaromuiics AOMKEH
JleMoHCTpHpYeT 3HATh: OCHOBHBIC | YMETh: HWCIOJb30BAThH | BIAJCTh: HaBBIKAMU
MOHUMAaHHE buznueckue 3aKOHBI, | OCHOBHBIC (DM3MUYECKUE | TPUMECHECHHUS
(U3NYECKUX SIBIICHUH | SBJICHUS M TPOIECCHI, HA | 3aKOHBI U MOHATHUS ISl | COOTBETCTBYIOIIETO
Y IPUMEHSIET 3aKOHBI | KOTOPBIX OCHOBAHBI | pEIICHHUS buzuko-
MEXaHUKH, TIPUHITAITBI JeHCTBUS | PO eCcCHOHATBHBIX MaTeMaTHIECKOTO
TEPMOJAMHAMUKH, 00BEKTOB 3amad - (b1.0.12-Y.1) | anmapara, METO/IOB
AIIEKTPHUYECTBA U npodecCHOHATHLHON aHam3a u
MarfHeTusma NESITEIIbHOCTH W KOTOPHIE MOJICTTUPOBAHUS,
UCTIONB3YIOTCS ISt TEOPETUIECKOTO "
peleHus AKCIIEPUMEHTAILHOTO
poeCCHOHATBLHBIX UCCIICIOBAHHSI npu
3amad - (b1.0.12-3.1) peuieHuun
PO eCCHOHATBHBIX
3amad - (b1.0.12-H.1)

Kon n naumenosanue ®opmupyemsie 3YH
WHUKAaTOpa
AOCTIDKCHHA 3HaHUS YMEHUS HaBBIKH
KOMIICTCHITIH
NJ-60I1K-3 OOyuarommiicss  gomkeH | OOyuaronuiics nowkeH | OOyvaromuiics AOKEH
JleMoHCTpHpYET 3HATh: OCHOBHBIC | YMETh: HWCIOJb30BAThH | BIAJCTh: HaBBIKAMU
3HAHUE buznueckue 3aKOHBI, | OCHOBHBIC (DM3MUYECKUE | TPUMECHECHHUS
AJIEMEHTAPHBIX OCHOB | SIBJICHHUS M TMPOIECCHI, HA | 3aKOHBI U MOHATHUS IJISl | COOTBETCTBYIOIIETO
OINTHUKH, KBAHTOBOH | KOTOPBIX OCHOBAHBI | pEIICHHUS buzuko-
MEXaHUKW ¥ aTOMHOW | MIPHHIIUTIBI JeHCTBUS | IPOQeCcCHOHATBHBIX MaTeMaTHIECKOTO
bu3uKu 00BEKTOB 3amad - (b1.0.12-VY.1) | anmapara, METO/IOB
npodeCCHOHATBHON aHajam3a u
NESTEIIbHOCTH W KOTOPHIE MOJICTTUPOBAHUS,
UCTIONB3YIOTCS TSt TEOPETUIECKOTO "
peleHus AKCIIEPUMEHTAIBLHOTO
poeCCHOHATBHBIX UCCIICIOBAHHSI npu
3aaad - (b1.0.12-3.1) peuieHuun
poeCCHOHATBHBIX
3amad - (b1.0.12-H.1)
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2. HOK333Te.]'[l/l, KPUTEPHUHA U HIKAJTA ONCHUBAHUA UHAUKATOPOB T0CTHKCHUSA KOMIIeTeHIii

Kputepuu u 1mkasa olleHUBaHUS PE3YJIbTaTOB 00YUYEHUS MO AUCLUILTHHE

ITokazarenu
OLICHUBAHUSA Henocrarounsrit JlocTaTouHbIM Cpennuii ypoBeHb Bricokuii ypoBeHb
(3YH) YpPOBEHb YpOBEHb
B1.0.12-3.1 OOyuarontuiics He OO0yygarontuiics cado OO6yyaroniuiics ¢ OO6yyaroniuiics ¢
3HAET OCHOBHbIE 3HAET OCHOBHbIE HEe3HAYHUTEIbHBIMU TpebyeMoii CTeNeHbI0
(u3HyecKkre 3aKOHBI, (u3HyecKkre 3aKOHBI, OImMOKaMu U TIOJTHOTHI U TOYHOCTH
SIBJICHHS U TIPOLIECCHI, SIBJICHHS U TIPOLIECCHI, OTJICJIbHBIMU 3HAET OCHOBHBIC
Ha KOTOPBIX HA KOTOPBIX OCHOBAHbI npoOeraMu 3HaeT (bu3nUecKue 3aKOHEI,
OCHOBAHBI TPHUHIIHITBI MIPUHIUTIEI ICHCTBHS OCHOBHEBIC (PH3HUYCCKUEC SIBIICHHS U TIPOLICCCHI,
JICHCTBUS 00BEKTOB 00BEKTOB 3aKOHBI, SIBJICHUS U Ha KOTOPBIX OCHOBAHBI
npo¢eCCUOHATBHOM npoQeCCUOHATBHOM MPOIIECChI, HA KOTOPBIX MPUHIUTIBI CHCTBHS
JICSITETBHOCTH U JIESITEIIBHOCTH U OCHOBAHBI MPUHIIUTIBI 00BEKTOB
KOTOpbIE KOTOPBIE HCIOJIB3YIOTCS JIeHCTBHS 0OBEKTOB npodeccrHoHaNbHON
UCTIONBb3YIOTCS ISt JUISL pEILICHUST npodeccHoHANbLHON JICATEIbHOCTH U
petieHust poQecCHOHATBHBIX JICATEIbHOCTH U KOTOPbIE HCIOIB3YIOTCS
npodeccroHaNbHBIX 3aaq KOTOPBIE UCTIOJIB3YIOTCS JUTSL pEeILICHUsT
3a1a4 JUTSL pEeIICHUST npodeCcCHOHATBHBIX
po¢heCCHOHATBHBIX 3amau
3amau
Bb1.0.12-V.1 OO0yuaromuiics He OO0yuaromiuiics cnadbo OOyuJaronuiicst ymeeT OOyuaronuiics ymeeT
YMeET MCIIOJIb30BaTh yMEeT UCTIOIb30BaTh UCIIOJIb30BaTh UCIIOJIb30BaTh
OCHOBHBIE OCHOBHBIE (PM3UYECKUE | OCHOBHBIC (PM3UYECKUE | OCHOBHBIC (PU3NICCKUE
(usnyeckre 3aKOHbI 3aKOHBI U TMOHSATHS JJIsl | 3aKOHBI U MOHATHS JJIsl | 3aKOHBI U MOHSATHS JUIs
Y TIOHSTHSI 1151 petieHust pelieHust pelieHust
pelIeHus npodeccHOHATBLHBIX npodeccHoHATBEHBIX npodeccHoHATBEHBIX
npodeccroHaNbHbIX 3aaq 3aja4 ¢ 3a1a4
3a1a4 HE3HAYUTEIILHBIMU
3aTPYAHCHUSIMHU
B1.0.12-H.1 OO0yuaromuiics He OO0yuaromiuiics cnadbo OO0y4aroniuiics ¢ OO0yuaromuiics
BJIaJIeeT HABbIKAMU BJIaJIeeT HABBIKAMU HEOOJBLINMHU cBOOOIHO BiIajieeT
MPUMEHEHUS NPUMEHEHHUS 3aTpy HEHUSIMU HaBBIKAMH TIPUMEHEHUS
COOTBETCTBYIOIIIETO COOTBETCTBYIOIIETO BJIaJIeeT HaBbIKAMU COOTBETCTBYIOIIIETO
(uzuko- (uzuko- MIPUMECHECHHS (uzuxo-
MaTeMaTH4eCcKOro MaTeMaTH4eCKOro COOTBETCTBYIOIIIETO MaTeMaTH4eCcKoro
anmapara, METOI0B anmapara, MeTOZI0B ¢busuko- anmnapara, METOI0B
aHanmu3a u aHanmm3a u MaTEeMaTHYECKOTO aHanmu3a u
MO/JICITUPOBAHHS, MOJICIUPOBAHHUS, ammapara, MeTOJI0B MOJICITUPOBAHHS,
TEOPETHYCCKOTO U TEOPETUICCKOTO U aHanmu3a u TEOPETHYCCKOTO U
OKCIICPUMECHTAJILHOTO OKCIICPUMECHTAJILHOTO MoAeJIMpOBaHusd, OKCIICPUMEHTAJILHOTO
UCCIICI0BAHUSI IIPH UCCIICI0BAHUSI IIPH TEOPETHYCCKOTO U UCCIICIOBAHUS [IPH
peleHnu pelieHuu IKCIIEPUMEHTAIBHOTO peleHnu
poQecCHOHATBHBIX poQecCHOHATBHBIX HCCIEeI0BAHUS TIPU npodeCcCHOHATBHBIX
3a1a4 3aaq pelieHnu 3a1a4
podeCcCHOHATBHBIX
3a1a4
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3. TunoBble KOHTPOJIbHBIE 3aJaHNS U (MJIH) HHbIe MATEPUAJIbI, HEOOXOAUMBIE /15l OLEHKH
3HAHUI, YMEHHM i, HABBIKOB U (MJIM) ONbITA AeATEJIbHOCTH, XapPaAKTEPU3YO LM X
copMUpPOBAHHOCTH KOMIIETEHIIHI1 B NpoIecce 0CBOCHUSI JUCITUIIMHBI

TunoBble KOHTPOJBHBIC 33JaHUSI U MAaTEPHAIIbI, HEOOXOAUMBIE NIl OICHKU 3HAHWM, YMEHUN U
HAaBBIKOB, cOZiepKaTcs B yueOHO-METOIUYECKUX pa3paboTKax, MIPUBEACHHbBIX HUXKE.

1. MonekynsipHas ¢u3uKa U TepMOJMHAMUKA [DIEKTPOHHBIM pecypc]: y4ued. mocobue ams
CaMOCTOATENIbHONW pPabOThI CTYJIEHTOB OYHOM M 3a04HON (hopmbl oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbs, 23.03.03 DOkcruryaramus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, crieruanbHocTr 23.05.01 HazemHubIe TpaHCIIOpTHO-TEXHOJIOTHYECKHEe cpenacTsa] / KOxHo-
VYpaneckuii I'AY, Unactutryr arpommxkeHepun; coct. E. M. bacapeiruna. - Yemsounack: HOxnO-
VYpansckuii 'AY, 2019. - 47 c.: Tabxn. - bubmuorp.: c. 47 (5 Ha3B.). Pexxum gocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®duznyecKre OCHOBHI KIIACCHYECKON MEXaHUKH [DIeKTpOHHBIN pecypc]: yuel. mocobue Juist
CaMOCTOATENIbHONW pabOThI CTYJIEHTOB OYHOW M 3a04HON (hopmbl oOyueHus [HampaBienuit 35.03.06
Arpounxenepus, 13.03.02 DnexktposHepreTuka u 3aekTporexHuka, 19.03.02 IlpoaykTel nuranus us3
pactutenbHOro  chipbs, 23.03.03 DOkcrutyaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUMX MAIIMH U
KOMIUIEKCOB, criernanbHocTr 23.05.01 HazemHbIe TpaHCIOpTHO-TEXHOJIOTHYECKHE cpenacTsa] / KOxHo-
VYpaneckuii I'AY, Unactutryr arpommxkeHepun; coct. E. M. bacapeiruna. - Yemsounack: HOxnO-
VYpansckuit TAY, 2019. - 99 c.: wn, Tabn. - bubmuorp.: c. 99 (5 Has.). Pexum pocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnektpoctaruka. IlocTosHHBIA TOK [DNEKTpOHHBIA pecypc]: yued. mocolue Is
CaMOCTOATENIbHONW PabOThl CTYJAEHTOB OYHOW W 3a04. ¢opmbl o0ydeHus / FOxHo-Ypansckuii ['AY,
Wucturyt arpounxkenepun; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - loctym u3 nokanbHO#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DNeKTpOMAarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(p(eKThI [ DIeKTpOoHHBIN pecypc]: yued. mocodue
JUTsI CAMOCTOATEIILHON PabOThI CTYJICHTOB OYHOM U 3a04. hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wucturyt arpounxkenepun; coct. E. M. bacapeiruna - Uensiounck: FOxuo-Ypansckuii 'AY, 2018 - 49
c. - loctym u3 nokanbHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DnexrpuuectBo. Marnetusm. Ontuka M KBaHTOBasg (U3MKa [DIEKTPOHHBIN pecypc]:
7a00paTOPHBIN MPAKTUKYM JIJIsI CTYJICHTOB OYHOM 1 3a04HOM (hopmbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3aekTporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOro  chipbsi, 23.03.03 DOkcruryaranus —TpPaHCHOPTHO-TEXHOJOTMYECKUX MAIIMH U
KOMIUIEKCOB, criermanbaocTr 23.05.01 HazemHubIe TpaHCIOpTHO-TEXHOJIOTHYECKHE cpeacTsa] / KOxHo-
Ypaneckuii 'AY, UactutyT arpounkenepuu; coct.: E. M. bacapeiruna, 0. A. HukumuH. - 2-¢ u3g.,
uchp. u goin. - Yensounck: FOxuo-Ypansckuit [AY, 2019. - 182 c.: ni., Tabn. - bubanorp.: c. 182 (5
Ha3B.). Pexxum noctyma: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnyeckre OCHOBBI MeXaHUKH. MoekynsapHast GU3MKa U TEPMOJUHAMUKA [ DIEKTPOHHBIH
pecypc]: 1abopaTopHBIA MPAKTHKYM IS CTYIECHTOB OYHOU 1 3a09HOM (hOpMBI 00yUESHUS [HApaBIICHUA
35.03.06 Arpounenepus, 13.03.02 DnextposHepretuka u snekrporexHuka, 19.03.02 IlpogyxTsl
MUTAHUA U3 PACTUTEIIBHOTO ChIpbs, 23.03.03 Dkcrmyaranusa TpaHCIOPTHO-TEXHOJOTMYECKUX MAIlluH U
KOMIUIEKCOB, criernanbHocTr 23.05.01 HazemHubIe TpaHCIIOpTHO-TEXHOJIOTHYECKHE cpenacTra] / KOxHo-
VYpansckuii 'AY, UactutyT arpounkenepuu; coct.: E. M. bacapeiruna, 0. A. HukummuH. - 2-¢ u3g.,
uchp. u jpo. - Yensounck: FOxuo-Ypansckuit 'AY, 2019. - 136 c.: un., Tabn. - C npui. - bubnuorp.:
c. 133 (5 na3B.). Pexxum nocryma: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauvecKkue MaTepuaJibl, ONpeaeJasaoiue Npoueaypbl OlleHUBAHUS 3HAHWH, YMEHUIl,
HABBIKOB M (MJIM) ONBITA AeATeIbHOCTH, XaPAKTEPU3YIOIIUX C(POPMHUPOBAHHOCTH
KOMITeTeHIM
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B nmanHOM paszmene METOOUYECKHE MATE€pHAIIbI, ONPEACIAIONIME IPOLEAYPHl OLICHUBAHMS
3HaHUH, yMEHHWIl, HaBBIKOB, XapaKTEpU3YIOMIMX 0a30BbI 3Tam (HOPMUPOBAHHMS KOMIIETEHIMH IO
aucuuiuinHe «@usuka», IPUBEICHBI IPUMEHATEIBHO K KaXKIOMY M3 HCIIOJIb3YEMBIX BUJOB TEKYILErO
KOHTPOJISl YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCcTallui 00yJaroIuxcsl.

4.1. OueHo4HbIe CpeaCcTBa IS IPOBEICHUs TEKYIIero KOHTPOJISA YCIIeBaeMOCTH B
npouecce NPAKTHYECKOH MOATrOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHATUH

OTBeT Ha MPAKTUYECKOM 3aHSITHU UCTIOIB3YETCS TSl OIEHKH Ka4eCTBa OCBOCHUS 00yUYarOIINMCs
OCHOBHOW TpodecCHOHaNbHOW 00pa30BaTENbHON MPOrpaMMbI 1O OTAETBHBIM BOIPOCAM U TeMaMm
JTUCHUTIIMHBL. TeMbl W TUIaHBl 3aHIATHH (CM. MeToApa3paboTku 1. 3) 3apaHee COoOOIAITCs
oOyuatomumcsi. OTBET OICHUBACTCS OIEHKON «OTIUYHO», «XOPOIIO», «YIOBIECTBOPUTEIHHO» HIIU
«HEYJIOBJICTBOPHTEIHHOY.

Ne OueHoYHbBIE CpeICTBA Kon n naumenoBanue
TumnoBble KOHTPOJBHBIC 3afaHusi ¥ (WIM) WHBIE MaTepPUAIbI, UHAUKATOpa
HEO0OXOUMBIE 1JI OLICHKH 3HAHUI, YMEHH, HaBBIKOB U (MJIH) OIMbITA KOMITETEHINH
NesITebHOCTH, XapaKTepU3YIOIUX c(OpMHPOBAHHOCTD
KOMIIETEHIIMH B MPOLIECCE OCBOSHUS TUCLHUTIINHBI

1 | Juck paaumycom 20cM BpamiaeTcs CornacHo ypaBHeHuo g=A+Bt+Ct?, NA-1 onk-1.
rae A=3 pax; B=-1c?; C=0,1c?, ¢ - yron moBopoTa pajguyca JucKa. Hcnone3yer

Onpenenutb 111 MOMEHTa BpeMeHU 4,0 ¢ 3HaYeHHUE YIJIa MEXKITY OCHOBHBIC 3aKOHBI
BEKTOpAaMU TOJHOTO W HOPMAJIBHOTO YCKOPEHHWMH, a TaK)Ke€ YHUCIIO | €CTeCTBEHHOHAYYHBIX
000pOTOB, CHENAaHHBIX JTUCKOM K JTaHHOMY MOMEHTY OT Hadaia TACHUIUINH IS
BparieHusi. 300pa3uth BEKTOPHI BCEX KMHEMATUYECKUX BEIUYUH B pereHus
YKa3aHHBII MOMEHT BPEMEHHU CTaHJIapPTHBIX 33/1a4 B

COOTBETCTBUH C
HATPaBICHHOCTHIO
npodecCHOHATbHON

JIEATEIIbHOCTU

Kpurepun omnenku otsera (Tabi.) MOBOASATCS A0 CBEICHUS OOydYaIOIMMUXCS B Hayaje 3aHATHM.

OneHka oOBSBISETCS 00YJAIOIIEMYCsl HETIOCPEICTBEHHO TOCTIE OTBETA.

IIkaja Kputepuu onenuBanus

- 00yJaroNTUICs TTOJIHO YCBOMJI yUeOHBIN MaTepua;

- IPOSABJIACT HABBIKW aHAJIM3a, 0606H_I€HI/I}I, KPUTHYCCKOTO OCMBICIICHUA
U BOCHPUSITHUSI HTHPOPMALIMK, HABBIKU OMUCAHUSI OCHOBHBIX (PU3MUECKHUX
3aKOHOB, SIBJICHUI U MPOLIECCOB,;

- Marepuajd H3JIOKEH TpPaMOTHO, B OINPEIEICHHONW JIOTMYECKON

OneHka 5

(OTJ’II’I‘IHO) MMOoCICA0BATCIBbHOCTHU, TOYHO HUCIIOJIB3YCTCS TCPMHUHOJIOT U,
- 1O0Ka3aHO YyMEHUE WUIIOCTPUPOBATh TEOPETUUYECKUE MOJIOKEHUS
KOHKPETHBIMU IIPUMEPAMHU, IIPUMEHATh UX B HOBOW CUTYal[UU;
- IPOAEMOHCTPUPOBAHO YMEHHUE pelIaTh 3a/1auu;
- MOryT GBITB AOMYHICHBI OJHA—ABC HCTOYHOCTU IIPU OCBCHICHUU
BTOPOCTEINIEHHBIX BOIIPOCOB.

Ouerka 4 OTBET YJIOBJIETBOPSAET B OCHOBHOM TPEOOBaHUSAM Ha OLIEHKY «5», HO TIpU
3TOM UMEET MECTO OJINH U3 HEAOCTATKOB:

(xopor1o)

- B YCBOGHHUH y4eOHOT0 Marepuaa J0MyIIeHbl HeOOobIIne MpoOenbl, He
MCKA3MBIINE COJICPKAHUE OTBETA;
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- B PEUICHUU 33134 JONYIICHBI HE3HAYUTEIbHBIC HETOUHOCTH.
- HETMOJHO WJIM HETOCIeI0BaTeIbHO PACKPHITO COepKaHUe MaTepHara,
HO TIOKa3aHO OO0Ilee MOHMMaHUE BOMNPOCAa W MPOIEMOHCTPUPOBAHBI
YMEHHUSI, TOCTATOYHBIC /IJIs1 JAIbHEHIIIETO0 YCBOCHUS MaTepuana;

- WMEJHCh 3aTPYTHEHHS WM JOMYIICHB OIMUOKH B OINpEICICHUN
MOHITHI, WCIOJIb30BAaHUH TEPMHHOJOTHH, OMHCAHUU (DU3HMUECKHUX
3aKOHOB, SIBJICHUI W MIPOIIECCOB, PEUICHUHN 3aJ1a4, UCTIPABJICHHBIC MTOCIIE
HECKOJBbKHUX HABOJSIIIUX BOIIPOCOB;

- HENOJHOE 3HAHWE TEOPETUYECKOTO Marepualia; OOyJalolIuiics He
MOYKET MPUMEHUTHh TEOPUIO B HOBOM CUTYaITUH.

- HE PaCKpPBITO OCHOBHOE COJIEpyKaHHE y4eOHOTO Marepuaa;

- OOHApy)XeHO HE3HAaHWE WU HEMOHMMaHWEe OOoNbINei win Hauboee
Ba)KHOM 4acTh y4eOHOTO MaTepuaa;

- JIOMYIIEHBI OMHMOKK B OMPEICIICHUU TMOHATHMA, MPU HCIOIB30BAHUI
TEPMUHOJIOTHH, B ONUCAHWW (DU3HUYECKUX 3aKOHOB, SIBICHHHA H
MPOIIECCOB, PEIICHUH 3a]1a4, KOTOPBIC HE HCIIPABJICHBI TTOCIIE HECKOIBKUX
HaBOJISIINX BOIIPOCOB.

Orenka 3
(YZIOBJIETBOPUTEITHHO)

Onuenka 2
(HEYTOBIETBOPUTEIILHO)

4.1.2. OnieHuBaHUE OTYETA T10 JTAOOPATOPHOU paboTe

OtyeT no 1abopaTopHON paboTe UCIIONB3YETCS AJIS OIEHKH Ka4yeCTBAa OCBOCHUS 00YyJarouMCS
OCHOBHOU Tpo(hecCHOHATBHOW 00pa30BaTeNbHOM MPOTPAMMBI 1O OTACIBHBIM TeMaM JAHCIHUILTAHBL
Copepxanuie u ¢popMa oTueTa 1o JabopaTopHbIM paboTaM MPUBOAUTCS B METOJAUYECKUX yKa3aHUAX K
naboparopueiM pabotam (m. 3 POC). ConepkaHue oTUeTa W KPUTEPUHM OLEHKH oTdera (Taldil.)
JOBOJSITCS 10 CBeJIeHUs1 00yUalolIUXCsl B HaYaJe 3aHATHH.
Ne OueHoYHbBIE CpeICTBA

Kox u HaumenoBanue

TumnoBble KOHTPOJBHBIC 3afaHus W (WIM) HWHBIE MaTePHAIbI, WHIMKATOpa
HEOOXOAUMBIC Ui OLICHKH 3HAaHWW, YMEHHH, HaBBIKOB U (MJIN) KOMIIETEHIINU
OMBITa JACSATEIBPHOCTH, XapaKTePHU3YIOIHMX CHOPMUPOBAHHOCTD
KOMIIETECHIIMH B IMPOLECCE OCBOCHUS JAUCLIUIIIINHBI

1 1. Uto Ha3BIBaCTCS CHIION TSHKECTH? N/I-1 onx-1.
2. UTto nogHUMAaeTCs Mo CUIJIONH BCEMUPHOTO TATOTEHHUS? Ucnonb3yer
3. 3anummmute GOopMyITy IS OTPEICTICHUS YCKOPEHUSI CHITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBEHHOHAYYHBIX
4. Kak ompenensercst yCKOpeHHEe CBOOOTHOTO TaJICHHUs C TIOMOIIIBIO JTUCIUIUIUH JJIs
MaTeMaTHYeCKOTo MasiTHUKA? pereHus

5. YTo Ha3rpIBaeTCd MaTEMAaTHYECKUM MasiTHUKOM?
6. Kak ompenenuts mnepuox KojeOaHMI MaTeMaTHYECKOTO
MasiTHUKA?

CTaH/IapTHBIX 337134 B
COOTBETCTBUH C
HAINpPaBJICHHOCTHIO
npodhecCHOHATBLHOM
JICSATEIbHOCTH

Otder oOlEHUBAETCS MO YCMOTPEHUIO MpErnoAaBaTesi OLEHKON «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIBHO», «HEYJIOBJIETBOPUTEIHLHO» WM OLEHKOW «3aU4T€HO», «HE 3auTeHOo». OleHka
«3aUTE€HO» CTaBUTCS oOywaromumcs, ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHUSM,
YCTaHOBJICHHBIM ISl TIOJIOXKHUTEIBHBIX OIEHOK («OTIUYHOY», «XOPOIIO0», «YyIOBICTBOPUTEIHLHOY).
Onenka oOBsABISETCS 00yJaroeMycsi HEIOCPEACTBEHHO TOCe CIaul OTYETa.

Hlkana Kpurepumn oneHuBanusi
Ouenka 5 - U3JIOKEHUE MaTepuraa JIOTHYHO, TPaMOTHO;
(oTIMYHO) - cBOOOTHOE BIIA/ICHUE TEPMUHOJIOTHEIH;
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- YMCHHE BBICKa3bIBaTh M OOOCHOBAaTh CBOM CYXKJICHHWS NpPH OTBETE Ha
KOHTPOJIBHBIE BOIIPOCHI;

- YMCHHE OITUCHIBATh (PU3NUYCCKUE 3aKOHBI, SIBJICHUS U TIPOIECCHI;

- YMGHI/IG HpOBOI[I/ITI: 1 OLICHHUBATHb peBy.]IBTaTBI HBMGPGHHﬁ;

- CIIOCOOHOCTH peniaTh 3aa4H.

Ornenka 4
(xopor10)

- U3JI0)KEHHE MaTepuasa JOTHYHO, TPaMOTHO;

- cBOOOTHOE BJIa/ICHHUE TEPMUHOJIOTHENH;

- OCO3HAHHOE€ IPUMEHEHHE TEOPETUUYECKUX 3HAHUW I ONUCAHUS
(bu3nYecKUX 3aKOHOB, SIBJICHUI U MPOLIECCOB, PEIICHUsI KOHKPETHBIX 3a/a4,
IIPOBEJEHUS M OLIEHUBAaHUS PE3YJIbTaTOB U3MEPEHUH, HO COJEp)KaHUE U
(dbopMa 0TBEeTa UMEIOT OT/IEIbHbIE HETOYHOCTH.

OneHka 3
(YAOBIETBOPUTEIBHO)

- U3JI0)KEHHE MaTeprasa HEMOJIHO, HENIOCIIEJ0BATEIbHO,

- HETOYHOCTH B ONPEAEICHUU IOHATHW, B NPUMEHEHUM 3HAHUM s
onucaHus (U3NYECKHX 3aKOHOB, SIBICHUH M TPOLIECCOB, pEIIECHUS
KOHKPETHBIX 3a]a4, IPOBEJCHUS U OLICHUBAHHUS PE3YyIbTATOB U3MEPEHUN,

- 3aTpYAHEHUS] B 0O0CHOBAaHUM CBOMX CYXJICHUI;

- o0HapyXHUBaeTCsd HENOCTaTOYHO TIyOOKOE IOHWMaHUWE HU3YYEHHOTO
MaTepuaa.

OneHka 2
(HEeYAOBIETBOPUTENIBHO)

- OTCYTCTBHE HEOOXOANMBIX TEOPETUIECKUX 3HAHUI; TOMYIICHBI OIINOKH B
OTIpeIeICHUN TOHATHH W ONUCAaHUHM (PU3MUYECKUX 3aKOHOB, SIBICHUU H
NPOLIECCOB, MCKAXEH WX CMBICI, HE PEIIeHBl 3aJadyd, HE MPaBHIBHO
OLIEHUBAIOTCS PE3yIbTAaThl N3MEPEHUH;

- HEe3HaHHE OCHOBHOTO Marepuaja y4eOHOH MpOrpaMMBbl, JOITYCKAaroTCs
rpyObie OIMOKH B U3JI0KECHHUU.

HIxanaa

Kpurepun oueHuBanus

OLeHKa «3a4TEHO»

- U3JIOXKEHHUE MaTepuasa JIOTUYHO, TPAMOTHO;
- cBO0OTHOE BJIaJICHHE TEPMUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATHL U OGOCHOB&TB CBOU CYXXICHHA TIpU OTBCTC HaA
KOHTPOJIbHBIE BOITPOCHI;

- YMCHHC OIIUCBIBATH (bH3I/I‘IeCKI/I€ 3aKOHBI, SIBJICHUA U TPOUCCCHI;

- YMEHHUE MPOBOANTH U OIICHUBATH PE3YJbTaThl H3MEPCHU;

- CHOCOOHOCThH pelllaTh WHXKEHEPHBIC 3a]add (JOMYCKaeTCs HaIndue
MaJIO3HAYUTENFHBIX OMIMOOK WM HEIOCTAaTOYHO TIOJHOE PAacCKPBITHE
CoJIep>KaHue BOMPOCA MJIU MOTPEIIHOCTh HEMPHUHIIUITMATHHOTO XapaKTepa
B OTBETE HA BOIPOCHI).

O1eHKa «HE 3aYTEHO)

- OTCYTCTBHE HEOOXOIMMBIX TEOPETHUECKUX 3HAHUH; JOMYIIEHbI OIIMOKH
B ONPEICICHUN TOHSATHIA W ONMUCAHUN (PU3MUYECKUX 3aKOHOB, SIBICHHHA H
mponecCoB, MCKAXXCH HUX CMBICJI, HC PCIUCHBLI 3aJa4yu, HC IMPaBUIILHO
OLICHUBAIOTCSI PE3YIbTATHI N3MEPECHUH;

- HE3HAHWE OCHOBHOTO MaTephalia y4eOHOW MpOrpammbl, JOMYCKAIOTCS
rpyObIe OIIMOKHU B U3JIOKCHHUH.

4.1.3. TectupoBanue

TectupoBaHue HCIONB3yeTCS Ui OLEHKHM KadecTBa OCBOEHHUS OOy4aroIIMMCS OCHOBHOMU
npogeccuoHaIbHON 00pa30BaTeIbHOM MPOrpaMMBbl IO OTAEIBHBIM TEMaM WJIU pa3zeiaM JUCLUIUINHBL
Tect mpencraBnser coOOil KOMIUIEKC CTaHIAPTU3MPOBAHHBIX 3alaHUM, MO3BOJISIOUIMNA YIPOCTUTH
IpoLeypy U3MEpPEHMsI 3HaHUH 1 yMeHUH o0ydaromuxcsa. O0ydaronMes BbIIAI0TCA TECTOBbIE 3aaHNS
¢ (OpMYIHPOBKOH BOIPOCOB U MPEIJIOKEHUEM BBHIOpATh OAMH MPABUJIBHBIN OTBET M3 HECKOJIBKHUX

BAapHWaHTOB OTBETOB.
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Ne OueHoYHbBIE CpEeCTBA Kon n naumenoBanue
TunoBble KOHTPOJIbHBIE 3aJaHus W (WJIM) HHbIE MaTepHabl, WHJMKaTOpa
HEOOXOIUMBIC NIl OIICHKW 3HAHWW, YMEHUW, HAaBBIKOB U (WIJIH) KOMIICTCHIIMH
OMbITa JESATENbHOCTH, XapaKTepU3yIoluX CcHOPMUPOBAHHOCTh
KOMIIETEHIIMI B MPOLIECCE OCBOCHUS AUCIUTIIIMHBI

1 1. Eciu uMnynbC CHCTEMBl MAaTEPUAIBHBIX TOYEK B OTCYTCTBHH N-1 onk-1.
BHEILIHUX CHJI OCTAETCSl MOCTOSIHHBIM, TO LIEHTP MacC 3TOM CUCTEMBI Ucnonszyer
MOXET JIBUTATHCA ... OCHOBHBIE 3aKOHBI
- PABHOMEPHO U NMPSMOJIUHEHHO €CTECTBEHHOHAYYHBIX
- C IOCTOSIHHBIM YCKOpPEHUEM JUCUUTIINH JJIs
- C IEPEMEHHBIM YCKOPEHUEM perieHus

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTHIO

2. MoMeHT HMHepIHMH TOHKOro oOpyda Maccoil M, paamycom R
OTHOCUTENIbHO  OCH, MpOXOAsIIed dYepe3 ULEeHTp o00pyua
NEPIEHAUKYIISIPHO TUIOCKOCTH, B KOTOPOH JIEKHUT 0OpydY, paBeH
I=mR2. Eciu och BpalieHHsl MEPEHECTH MapajlIebHO B TOUKY Ha
o0pyue, TO MOMEHT UHEepIUH 00pyda

- YMEHBIIUTCS B 2 pas3a

- yBenuuutcs B 1,5 pasa

- HE UBMEHUTCS

- ymeHnsiures B 1,5 pasza

- YBEJIMYMTCA B 2 pa3a

3. OTHOCUTENBHON BEIUUYUHOU SABIISIETCS ...

- CKOPOCTh CBETa B BaKyyMe

- OapuOHHBII 3apsiz

- AJMTEJbHOCTH COOBITHSA

- DJIEKTPUYECKUN 3apsiz

4. CpenHsst KWHETUYECKasi SHEPTHUSI MOJIEKYJIbI HI€aTbHOIO Ta3a Mpu
temrepatype T paBHa e=iKT/2.. 3aech I=Ng+ Ngp+2Nk, A€ Ny, Nep, Nk
— YHUCIIO cTeneHeil cBOOObl MOCTYNATEIbHOT0, BPAIaTEIbHOTO U
KoJ1e0aTeNbHOro ABMKEHUIH MOJIeKynbl. [Ipy ycnoBuu, 4To UMEIOT
MECTO TOJBKO IOCTYNATEIbHOE M BpAIlaTeNbHOE IBM)KEHUE, JUIS
Bojopoa (Hz) uucio i paBHO

-7

-5

-2

-8

5. B mpouecce M30TepMUYECKOTO COOOIICHHS TeTlja MOCTOSTHHON
Macce UIealbHOro ra3a ero SHTPOIuS ...

- HE MEHAETCS

- YMEHbIIIaeTCs

- YBeJIHUMBaeTCS

6. MI3MeHeHue BHYTPEHHEW SHEpPruu rasa Mpou30IUIO TOJBKO 3a
cueT paboThI CKaTH ra3a B ...

- U30TEPMHUUECKOM TIpoIiecce

- 1300apHOM Tpolecce

- U30XOpPHOM IIpoliecce

- aAnadaTHYeCcKOM Mpouecce

7. TodeuHbldt 3apsa +q HAXOAUTCS B IEHTpE cdepuuecKon
noBepxHocTd. Eciiu 3apsii cMecTUTh M3 LIeHTpa chepbl, OCTaBIIss

CTaH/IapTHBIX 337134 B
COOTBETCTBUH C
HAIpPaBJICHHOCTHIO
npodecCuoHATBLHOM
JIeSATEIbHOCTH

34




€ro BHYTPM Hee, TO IOTOK BEKTOpa HANpPSHKEHHOCTH
3JIEKTPOCTATUYECKOTO TOJIS Yepe3 MOBEPXHOCTh Cepsl. ..
- YMEHBIINTCH;
- He UI3MEHUTCH,
- YBEJIMYUTCS
8. Ecin yBenuuuTh B JBa pa3a HaNPSIKEHHOCTb 3JIEKTPUUECKOTO
IIOJIs1 B IPOBOJJHUKE, TO YJE€IbHAs TEIJIOBAasi MOIIHOCTh TOKA ...
- YMEHBIINTCSA B J]Ba pa3a;
- HE UBMEHUTCH;
- YMEHbIIUTCS B 4 pasza
- YBeJIMYNTCH B 4 pa3sa;
- YBEJIMYUTCS B JIBa Pa3a;
9. Ilpu mnomemeHUHn AUAIEKTPUKA B DJIEKTPUYECKOE II0JIe
HAMPSDKEHHOCTh  DJIEKTPUYECKOro TMOJIE BHYTPU OECKOHEYHOIO
OJTHOPOJHOTO H30TPOIIHOIO JAMAJIEKTPUKA C AMDJIEKTPUUECKOMN
MIPOHUIIAEMOCTBIO € ...
- OCTaeTCsI HEM3MEHHOM;
- OCTAeTCsl PaBHOU HYJIIO;
- YBEJIMUUBAETCS B € pas;
- YMeHbIIaeTcs B € pa3
10. YMeHblIeHNE aMIUTUTYAbI KOJIEOaHUH B CHCTEME C 3aTyXaHUEeM
XapaKTEepPU3yeTCsl BPEMEHEM penakcaluuu. Eciu npu Hen3MEeHHOM
OMUYECKOM COINPOTHBIIEHUH B KOJICOATEIHHOM KOHTYPE YBEIUYHUTh
B 2 pa3a UHAYKTUBHOCTb KATYIIKH, TO BPEMsI pEJIaKCALH. . .
- YMEHBIINTCSA B 2 pasa;
- YBeJIMYMTCH B 2 pa3a;
- yBeIUuuTCs B 4 pasa,
- YMEHbIIUTCS B 4 pasza

[To pesympraTam TecTa OOydaloOmIEMyCs BBICTABIISIETCS OIICHKA «OTIUYHO», «XOPOLIO»,
«YZOBJIETBOPUTEIBLHO» UIIN «HEYJOBIETBOPUTEIBLHOY.

Kpurepun ouenuBanus orBera (Tall.) JOBOAATCS IO CBEACHUS OOYYaIOUIMXCS 10 Hayaia
TecTUpoBaHus. Pe3ynabTar TecTupoBaHUs 00BSABISETCS 00ydaroleMycsi HEMOCPEACTBEHHO IOCIE €ro
cauu.

Ihcaza (% apamAwLY oTBETOD
Orenka 5 (OTIMYHO) 80-100
Omnenka 4 (xopo1io) 70-79
Orenka 3 (yIOBIETBOPUTEIHHO) 50-69
Orenka 2 (HEYIOBIECTBOPUTEIBHO) menee 50

TecTtoBbIE 3amaHus, HCHOJB3YIOIIUECS [UIA OLIGHKHM KadecTBa JUCLMIUIMHBI C ITOMOLIBIO
nHPOPMAIMOHHBIX TexHosorui, mnpuBeaeHsl B PIIA: «10. HWubopmanuoHHBIE TEXHOJIOTHH,
UCIOJIb3yeMbI€ IIPU OCYLIECTBIEHUN 00pa30BaTEIbHOIO Mpoliecca Mo JUCHUIUINHE, BKIIIOYasl IepeYeHb
POrpaMMHOT0 obecrieueHus] 1 MHPOPMALIMOHHBIX CIPpaBOYHBIX cuctem» - My TestX10.2.
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4.1.4. KourponbHas padora

KonTponbHas pabota npexycMoTpeHa asist 3a04Hoi popmbl 00yuenus. Kontponbhas padota (KP)
SIBISIETCSI TIPOJYKTOM, TTOJIy4aeMbIM B PE3yJIbTaTe CaMOCTOSTEIBHOTO IJIAHUPOBAHUS M BBIIIOTHEHHS
yueOHbIX 3anau. KoHTponbHas paboTa MO3BOJIIET OLEHUTHh 3HAHUS W YMEHHUS CTYACHTOB, a TaKXke
ypOBeHb c(hOPMHPOBAHHOCTH HABBIKOB IPH PAOOTE C y4eOHO! INTEpaTypol 1 APYrUMH HCTOYHUKAMH.
TunoBsle 3a7auu MO BCEM TeMaM, a Takxke MU(PB M 3aJaHHs Ui CAMOCTOSTEIBHOTO PEIICHUs
coziepkaTcs B yueOHO-METOIMUeCKuX pazpadoTkax kadeapsl (. 3 DOC).

No Ol1IeHOYHBIE CPEJICTBA Kon n HaumeHoBaHue
TunoBele KOHTpOJBbHBIE 3aJaHus M (WJIM) HHBIE MaTepHaIb, MHAMKATOpa
HE00XOIMMBIE /7S OLICHKH 3HAHUH, YMEHUHN, HABBIKOB U (WUJIH) OIbITA KOMIIETEHIIH
NeSITeNbHOCTH, XapaKTepU3YIOIIUX c(OPMHPOBAHHOCTH
KOMIETEHIMH B IPOLIECCE OCBOEHUS! IUCLUIIIIHBI

1 | ismxenue MaTepuanbHOil TOUKH 3a7aHO ypaBHeHHem X = Bt + Ct?, UI-1 onk-1.
rae X - mpsIMOJNIMHEHHasi KoopauHara, t - Bpemsa, B = 3wm/c; C= - Hcnons3yer
0,25m/c?.  TlocTpouTh TpadWKH  3aBUCHMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOpAMHATHI, IPOHAECHHOIO IyTH, CKOPOCTH M yCKOpEHUs 3a neppble | CCTCCTBCHHOHAYHYHBIX
10 cexyHn ABWMKEHMS, a TaKXE€ HAWUTH 3HAUYECHHUE CpPEIHEU MyTEeBOU AUCHHUTUINH OJIA
CKOPOCTH 3a TOT K€ UHTEPBaJl BPEMECHHU. PCHICHHUA

CTaH/IapTHBIX 337134 B
COOTBETCTBUHU C
HAIMpPaBJICHHOCTHIO
npodhecCuOHATBLHOM
JICSATEIbHOCTH

OreHka OOBSBIISIETCS CTYIEHTY HETIOCPEACTBEHHO MOCIE MTPOBEPKH KOHTPOJIBHOU PAOOTHI.

Hlkana Kpurepun oueHuBanusi

Orenka 5 Conepxanne KP monnoctero coorBercTByeT 3azanuio. KP comepxut

(oTIHHO) JIOTUYHOE, TIOCJIE0BATENILHOEC HM3JI0KEHUE MaTepHana C IPABUIIEHBIM
pELICHUEM 33/1a4.

Orenka 4 Copnepxanne KP momnocTeIO cooTBercTByeT 3amanuio. KP conepxkut

(xoporio) JIOTUYHOE, IIOCIEN0BATEILHOE W3JI0KEHUE MaTepHuana C IPaBUIBHBIM
penienreM 3anad. MimeroTcs oOnHa-JBE HECYIECTBCHHBIC OHIMOKHM B
UCIIOJIb30BAHUM €JUHULl U3MEHEHHs, B IOCTPOECHHBIX IpaduKax, cxemax U
T.J{

Onuenka 3 Conepxanne  KP  uyacTMyHO  HE  COOTBETCTBYET  3aJaHUIO.

(YAORIICTBOPHTCIHHO) IIpocMaTpuBaeTcs  HEMOCIEAOBATENBHOCTh — M3JIOKECHMA — MaTepuana,

IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBaHHbIE  TEOPETUYECKHE
TIOJIOKEHUS], NCIIOJIb30BaHHBIE NIPU PEIICHUH 3a1ad. Mmerorcs ommoOku B
UCIIOJIb30BAHUM €JJMHUI] M3MEHEHHMs, B IIONYYEHHBIX DE3ylIbTarax, B
TIOCTPOEHHBIX IPaHKaX, CXEMaxX U T.J

Omuenka 2 Conepxkanne  KP  uyacTM4HO  HE  COOTBETCTBYET  3aJaHUIO.

(Hey IORICTROPHTEIEHO) IIpocMaTpuBaeTcs  HEMOCIEAOBATENBHOCTh — M3JIOKECHMA — MaTepuaa,

IPE/ICTABIICHBI HEJIOCTaTOYHO 00OCHOBaHHbIE  TEOPETUYECKHE
TIOJIOKEHUS, MCIONB30BaHHBIE TPH  pemeHuH 3agad.  Mwmerorca
CYILIECTBEHHBIE OLIMOKM B HCHOJb30BAHUM EIUHUI] H3MEHEHUS, B
TIOJIyYEHHBIX PE3YJIbTATaX, B IOCTPOCHHBIX IrpadHKax, CXeMax U T.J1

36



4.2. Illpoueaypsl M OLIEHOYHbIE CPEACTBA /sl MPOBEIEHUS MPOMEKYTOUHOM aTTEeCTALNHU

4.2.1. 3auer
3adeTr He IPEAYCMOTPEH YUEOHBIM IJIAHOM Ha OYHOM M 3a049HOU (popmMax oOydeHus.

4.2.2. Dx3aMeH

DOK3aMeH sBisieTcss (GOpMON OIEHKHM KadecTBAa OCBOCHUS OOYYaIOMHUMCS OCHOBHOM
npodeccuoHaTbHON 00pa3oBaTeNIbHON HPOTrpaMMbl IO pasjenam IUCHMIUIMHBL [lo pesympTaram
9K3aMeHa 00y4aroIIeMycsl BBICTABIISETCS OLEHKA «OTIMYHOY», «XOPOIIOY, «yIOBIETBOPUTEIHLHOY HIIH
«HEYOBJIETBOPUTEILHOY.

OK3aMeH MO JUCUUILIMHE IPOBOJUTCA B COOTBETCTBHM C PACIHUCAHUEM MPOMEKYTOYHOU
aTTecTallui, B KOTOPOM YKa3bIBa€TCA BPEMS €r0 MPOBEACHUS, HOMEP ayAUTOPUH, MECTO MPOBEICHUS
KOHCYJIbTAIlMH. Y TBEPKACHHOE paclicaHue pa3MeniaeTcsa Ha THPOPMAIMOHHBIX CTEHJIaX, a TaKXkKe Ha
ounmanbeHOM caiite YHHUBEpCHUTETA.

YpoBeHb TpeOOBaHUN IJIi TMPOMEKYTOYHOM aTTECTAllMd OOYYaIOIIMXCS YCTaHABIMBACTCS
paboueit mporpaMMoi TUCIUIUIMHBI U IOBOJUTCS JI0 CBEJICHHS 00YJalOIUXCs B HaYajIe CeMecTpa.

DK3aMeHbl PUHUMAIOTCS, KaK MPpaBuiIo, JiekTopamu. C pa3pelieHus 3aBeayromiero kadenapoit
Ha 9K3aMEHe MOXKET NMPUCYTCTBOBATH MIPEIo1aBaTelb Kadeapsl, MPUBICUEHHBIN ISl TOMOILHU B TpHEMe
JK3aMeHa. B cirydae oTCyTCTBHS BeQylIEero MpernojaBaress 3K3aMeH NMPUHUMAETCS MPENoIaBaTelieM,
Ha3HAYEHHBIM PACHOPSLKEHUEM 3aBEIYIONIET0 Kadeapoi.

[IpucyrcTBue Ha 3adere mpenogaBaresiell ¢ Jpyrux Kagdeap 0e3 COOTBETCTBYIOIIETO
pacmopspKEHHS PEKTOpa, TPOPEKTopa Mo Y4eOHOM, BOCIUTATEILHON paboTe U MOJIOJEKHOM MOJTUTUKE,
3aMECTHUTEISI JUPEKTOpa MHCTUTYTA MO yueOHOI paboTe He T0ImyCKaeTcsl.

Jns mpoBeneHMsl 3K3aMeHa BEAYIIUU IPENoAAaBaTeNlb HaKaHyHE IOJIy4aeT B CEKpeTapuare
JUPEKTOpaTa 3aueTHO-9K3aMEHALMOHHYI0 BEIOMOCTb, KOTOpas BO3BpAILlAE€TCsl B CEKpeTapuaT IOCIie
OKOHYAHMS MEPOIIPUATHS B IEHb IIPOBEACHUS HK3aMEHA WM YTPOM CIIEAYIOIIETO JHS.

DK3aMeHbl MPOBOAATCA MO OwieraM B YCTHOM WJIM NHCbMEHHOM BHAE, JTHOO B BHUJE
TECTUPOBAHUSL. DK3aMEHAIIMOHHbIE OUJIETHI COCTABIISIIOTCS IO YCTAHOBIIEHHOHN (hopMe B COOTBETCTBUU
C YTBEpKIEHHBIMH Kadenpoll SK3aMEHALMOHHBIMH BONPOCAMU U YTBEPXKAAIOTCA 3aBEAYIOLINM
kadeapoii exxerogHo. B 6uiere comepKuTcs 2 TEOpETUUECKUX BOIIPOCca M 3a7a4a.

DK3aMeHaTOpy HPEeAOCTaBIISETCS MPaBO 3a7aBaTh BOMPOCHI CBEpX OWiera, a TakkKe MOMHUMO
TEOPETUYECKUX BOIPOCOB JaBaTh I PEIICHMsS 3aJa4d M IMPUMEPBI, HE BBIXOJAIIUE 33 PaMKH
IIPOMICHHOI0 MaTepuaa o U3y4aeMoi AUCLUIIIMHE.

3HaHUsI, YMEHUS U HAaBBIKU OOYYAIONIMXCS OMPENEISIOTCS OLEHKAMHU «OTIMYHOY, «XOPOILIO)»,
«YIOBJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIBHO» M BBICTABIAIOTCS B 3a4€THO-3K3aMEHALMOHHYIO
BEJIOMOCTh 00y4aloIerocs B IeHb HK3aMEHa.

[Ipu mnpoBeneHHMM YCTHOTO OHK3aMeHAa B ayIUTOPUH HE JOJDKHO HaxoAWTbes Ooiee 6
oOyJaroluxcsi Ha OJIHOTO MPEeroaaBaTess.

[Ipu mpoBeneHNH yCTHOTO 3K3aMEeHa OOYYarolIuiicsi BHIOMpAeT SK3aMEHAIlMOHHBIN OHIeT B
CIIy4aiflHOM MOpSAKe, 3aTeM Ha3bIBaeT (haMUIIUIO, UM, OTYECTBO U HOMEP 3K3aMEHAllMOHHOTO OujeTa.

Bo Bpemsi sk3ameHa oOydaromrgecs MOTYT IOJIb30BaTbCS C pa3pelIeHUs 3K3aMeHaropa
MPOrpaMMOM  JUCITUTUIMHBI, CIPABOYHOM W HOPMATHBHOM JMTEPAaTypOd, APYTUMHU IMOCOOMSIMHU U
TEXHUYECKUMHU CPEICTBAMHU.

Bpems noaroToBku oTBeTa Mpu cAaye 3k3aMeHa B YCTHOU (hopMe JOKHO COCTABIISTh HE MEHEe
40 MuHYT (TI0 KeNaHUI0 00YYaIOIIErocss OTBET MOXKET OBITh JOCPOYHBIM). Bpems otBera — He Gonee 15
MHUHYT.

OOyuaroniuiics, HCIBITHIBAIOLINH 3aTPYIHEHHS TPU MTOATOTOBKE K OTBETY MO BHIOPAaHHOMY UM
OouseTy, UMeeT IpaBO Ha BBHIOOP BTOPOro OujieTa ¢ COOTBETCTBYIOIIUM MPOAJIEHUEM BpPEMEHU Ha
noaroToBky. [Ipy oxkOHUYaTeIHLHOM OIEHHMBAHWM OTBETAa OIICHKA CHIDKAeTCs Ha OfuH Oayul. Beimaua
TpPEeThero OuseTa He pa3peniaeTcs.
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Ecnu oOyvaromumiics sSIBUJICS Ha 9K3aMEH, U, B35B OWJIET, OTKA3aJICs OT MPOXOXKICHUS aTTECTAIINH
B CBS3M C  HENOATOTOBJIEHHOCTHbIO, TO B  BEAOMOCTH €MY BBICTaBISIETCS  OLIEHKA
«HEYIOBIIETBOPUTEIILHOY.

Hapymnienne AMCUMIUIUHBI, CHHCHIBAHUE, HCIIOJIB30BaHHE OOYYaIOIIMMUCS Hepa3peIIeHHbIX
MEYaTHBIX M PYKONHCHBIX MaTepHajioB, MOOWJIBHBIX Tele(OHOB, KOMMYHHUKATOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUOB JIMYHOM KOMMYHUKAIIMOHHON U KOMITBIOTEPHOU TEXHUKHU BO
BpeMs aTTECTAllMOHHBIX HWCHBITAaHWWA 3ampelnieHo. B ciydae HapymieHus 3Toro TpeOoBaHUs
npernojaBaTesib 0053aH YJAIUTh 00y4JaloIerocs U3 ayIMTOpUU U IPOCTaBUTh EMY B BEZIOMOCTH OLIEHKY
«HEYIOBIIETBOPUTEIILHOY.

BricTaBiieHne OLIGHOK, TIONYyYEHHBIX TpPU TOJBEACHUH PpE3YJIbTaTOB MPOMEKYTOUHOM
arTeCrallui, B 3a4YCTHO-ODK3aMCHAIMOHHYKO BCAOMOCTL IIPOBOAUTCA B TNPHUCYTCTBUU CaMOTO
oOyuatomerocsi. [IpenonaBareny HecyT MEPCOHAIbHYIO OTBETCTBEHHOCTh 3a CBOEBPEMEHHOCTb U
TOYHOCTb BHECEHUs 3aIIUCEHN O pe3ysbTaTaxX IPOMEXYTOYHOM aTTECTALIMHU B 3a4€THO-)K3aMEHALIUOHHYIO
BEJIOMOCTb.

HesiBka Ha 5K3aMe€H OTMeYaeTcsi B 3a4€THO-3K3aMEHAIMOHHOM BEJOMOCTH CJIOBAMH «HE
SIBUJICS».

Jnist 06y4daronuxcs, KOTOPbIE HE CMOTJIM CJIaTh 9K3aMEH B YCTAaHOBJICHHbIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHUOJI JIMKBUAALNHU 3310JKEHHOCTU. B 3TOT mepuon npenogaBareinu, IpUHUMAaBIINE
9K3aMCH, NOJDKHBI YCTAHOBUTH HC MCHCC 2-x I[Heﬁ, Korga OHH 6y,Z[YT IMPpUHHUMATh 3aJ0JIKCHHOCTH.
Nudopmanys o TMKBUAALINYN 33]0DKEHHOCTH OTMEUYAETCs B 9K3aMEHAIMOHHOM JIUCTE.

O6y‘-IaIOH_II/IMC}I, MMOKa3aBIIMM OTJIMYHBIC W XOpPOIIHWC 3HAHWA B TCUYCHHUC CCEMCCTpa B XOIC
MTOCTOSIHHOTO TEKYILIET0 KOHTPOJIS YCIIEBAEMOCTH, MOXKET OBITh ITPOCTaBJICHA SK3aMEHAIMOHHASI OLIEHKA
AOCPOYHO, T.C. 663 caadyu 5K3aMcCHa. OI.[GHKa BBICTABJISICTCA B BKBaMeHaHHOHHBIﬁ JIUCT UJIX B 3a4C€THO-
HK3aMEHALIMOHHYIO BEIOMOCTb.

I/IHBaJII/I,Z[BI " Jinga ¢ OrpaHU4YCHHBIMH BO3MOKHOCTAMHA 3J0POBbSA MOTYT CHaBaThb 3K3aMCHBI B
MEKCECCUOHHBIN MEPHOJ] B CPOKH, YCTAHOBJICHHbIE MHIMBUyaIbHBIM YU€OHBIM IJIaHOM. VIHBanu b 1
Jiia ¢ OrpaHUYCHHBIMU BO3MOKHOCTAMU 3J0POBbS, UMCIOINNC HAPYIICHUA OIMOPHO-ABUTAaTCIILHOTO
amnmaparta, [JOMYCKalOTCsl Ha aTTeCTAllMOHHBbIE WCIBITAaHUS B CONPOBOXKIEHUU AaCCHUCTEHTOB-
COMPOBOXKIAIOIIHX.

[Tpouenypa mpoBeneHHs MPOMEXKYTOUHON aTTecTaluu s OCOOBIX Cily4daeB M3JI0KEHa B
«[TonoxeHnn 0 TeKyIeM KOHTPOJIE YCIIEBaeMOCTH M MPOMEKYTOYHON aTTeCTaIlli O00YJarOIIUXCs 110
OIIOII 6akanaBpuara, crienuanurera u Mmaructparyps» ®I'BOY BO HOxHo-Ypansckuii [AY.

Ounas ¢popma o0yueHust

Ne OLIeHOYHBIE CPEACTBA Kon n HaumeHoBaHue
1 TunoBbie KOHTPOJILHBIC 3a/1aHUS U (UITN) UHBIC MaTEPHAIIBI, WHJUKaTOpa
HEOOXOMMBIE ISl OIICHKW 3HAHWM, YMEHUM, HABBIKOB U (WJIH) KOMIIETEHIIUU
OTIBITA JIEATEIHPHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTH
KOMIIETEHIIMI B IPOLIECCE OCBOCHUS AUCLUILIIMHBI
1 2 cemecTp W-1 onx-1.
1. Ponp ¢u3uku B pa3BUTUU TEXHUKH W arpoOIPOMBIILIEHHOTO Ucnonsiyer
MIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematmka w™arepuanbHOi TOYkM. KOOpIMHATHBIM METOJl | €CTECTBEHHOHAYYHBIX
onucanusi ABuwxkeHud. KuHemarnueckoe ypaBHEHHE [BWKECHUS U JUCHUTLIUH JJIs
onpeensieMble 0 HeMY KUHEMAaTHYECKNE XapaKTEPUCTHKHU. peueHus
3. BekropHbIi crnoco0 — ommcaHus ~— JABMKEHUW.  BEKTOpBI | CTaHIApTHBIX 337124 B
NIEPEMEIICHUS, CKOPOCTH, YCKOPEHHMs. YTJOBBIE XapaKTEPUCTUKU COOTBETCTBUU C
JBUKEHUSI IO OKPY>KHOCTH. HaIpaBJICHHOCTHIO
4. DeMeHTHI PeIsSTUBUCTCKON MexaHuKu. [locTynarTel cnenuanbHoi | mpodecCuoHaTbHON
Teopun oTHocutenbHOCTH. [IpeoOpazoBanust Jlopernma. CrnoxxeHue JeATEIbHOCTH
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ckopocteil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JIMTEIBHOCTH
BPEMEHHBIX HHTEPBAJIOB.
5. JIuHaMHKa MaTepuaabHOW TOYKU M MOCTYNATEIbHOTO JIBUKCHUS
TBEpAOro Tena. IIpUHIMIO OTHOCUTENBHOCTH. 3akoHbl HbroTOHA.
Buner cui.
6. Jlunamuka BpamiaTeslbHOTO JBMKEHUsS. MOMEHT cuiibl. MOMEHT
WHEpUUHU. 3aKOHBI COXPAHEHUSI UMITYJIbCA U MOMEHTA UMITYJIbCA.
7. VHepuuaibHblE W HEUMHEpLMAIbHBIE CHUCTeMbl OTcuérta. Cuibl
WHEPLUHU NP PA3INYHBIX BUIAX JBUKEHUS.
8. Pabota, MomHOCTB ¥ 3HEprus. Mexanuueckasi paboTa U MOITHOCTh
MIpU MOCTYNATEeIbHOM U BpalllaTeIbHOM JBMXKEeHUsX. Kunetnueckas
SHEPIHs U TEOPEMA O KHHETUYECKON IHEPTUU.
9. KoHcepBaTuBHBIE CHJIbI U TOTEHIMaNbHas 3Heprusi. [Ipumepst
MOTEHIMAIBHBIX MOJIEW. 3AKOH COXPAHEHUSI SHEPTUH B MEXAHHUKE.
10. Mexanuueckue Konebanusa. KuHemaTnka TapMOHHYECKHUX
koneOanuii. CioxxeHne KojeOaHui. AKYCTHIECKHAE PE30HATOPHI.
11. Jlunamuka rapMoHHuYeckux koseOanuil. [uddepennmnansHoe
ypaBHEHHE KoJiebaHMii. 3aTyxarolue U BbIHYXICHHbIE KOJeOaHusI.
MexaHnnuyeckuii pe3oHaHC. MasTHUKH.
12. Mexannueckue BOJIHBL. BonHOBoe ypaBHeHue. Buabl BOJH.
Wntepdepentus, mudpakuus U gucrnepcus BoidH. BomHbl u
nHpopMmarus.
13. OcHOBHBIE MOJOKEHUS MOJEKYJIIPHO-KUHETUUECKOW TEOPHH.
Nneanensiii ra3. OcHoBHOe ypaBHenne MKT wu ypaBHeHue
COCTOSIHUS U/I€aJIbHOTO rasa.
14. ArperatHbie cocTosiHUS U (ha30BbIC TIEpeXobl. PeanbHble ra3bl.
Cxumxenne razoB. OcoOeHHOCTH KUAKOTO cocTosiHus. CTpoeHwHe
KpucTtayyioB. [ledekTsl KpucTaunueckoro crpoeHus. [Ipounocts u
MJIACTUYHOCTb.
15. SBnenmss mepenoca. Juddy3us, TEmIONPOBOAHOCTE U
BHYTpEHHee TpeHue. MoJIeKyIsIpHO-KUHETUYECKAst TEOPUS SIBICHUN
nepeHoca.
16. OcHOBBI TepMOOMHAMHUKU. BHYTpeHHSs RHEpruss U IEpBOE
Hayajo TepMOoAMHAMUKH. PabGora UM TemIoéMKOCTh raza mpu
Pa3IMYHBIX IIpoLeccax.
17. Bropoil 3akOH TepMOAWMHAMHUKU. TeEroBble JBUraTeid |
xonomuibHbie  Mammabl.  KIIJI  TemmoBeIX — gBUraTeled  H
CTaTUCTUYECKUM CMBICII BTOPOTO 3aKOHA TepMoanHaMuku. [lonaTue
SHTPOIUHU. Tperuii  3aKOH  TEPMOJAUHAMHUKH. DNeMEeHThI
OMOHEPTETUKH.
18. Ilpu OGomMOapIUpOBKE TeNHs (-9acTUIAMU HMEIOIIUM U
sHepruto FEop, Hajlerarouias 4acTula paccesuiack Ha yron 60°.
Omnpenenure yroi OTHAa4¥, OSHEPIHUI0 Q-YacCTULBI IIOCIHE
paccestHus ¥ SHEPTUIo spa reaus. MaccoBoe YHCIIO siipa renust
paBHO 4, TaK K€ KaK 1 MacCOBOE YHCIIO Q-4aCTHIIBI.

4 cemecTp
18. DnemenTh TeoMeTprUecKO ONTUKU. OCHOBBI T€OMETPHUECKOM
ontuku. Popmynsl Openens. [IpuHnU 0OpaTUMOCTH CBETOBBIX
ny4eit. [Ipubopsl TeOMETPUUYECKOI ONITHUKH.
19.®oromerpusi.
20. DnemenTsl BosHOBOM onTukH. [Tpunimn [roiirenca.
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21. Unrepdepennus cBera. KOrepeHTHOCTh W ONTHYECKUH XO[I
aydyed. YcinoBHs MakCUMymMa M MuUHUMyMa. MHTepdepomeTpsl.
DJIeMEHTHI TojIorpaduu.

22.  Jludppaxkuus  cera.  Ilpunnun  [oifrenca-®penens.
Hudpaknuonnas  peméTka. Crnexrporpadusi. Judpakumst
PEHTIE€HOBCKUX JIy4eH.

23. B3zaumopeiictBue usnydenus ¢ BeniectBoM. [lomsipu3zanus ceera
IIPYU OTPAKEHUU U MTPETOMIIEHUN.

24. JIpoitHoe mydenpenomiieHHe. ONTHYECKH aKTHBHBIC BEIIECTBA.
Caxapumetpsl. VickyccTBeHHast aHU30TPONHUs U €€ HCIOIb30BaHHE.
HopmanbsHas 1 aHoManbHast qucnepeus.

25. TemoBoe wu3myueHue. AOCOMIOTHO UYEPHOE TeEJO. 3aKOHBI
Kupxroda, Credana-bonpumana u Buna. ®opmyna I[lnanka.
Onruyeckast TUPOMETPHUSL.

26. @orodpdexr. BuemHmil, BHYTPEHHUH U  BEHTHJIbHBII
doTtodrdekr. VYpaBHeHue DOWHIIITEeHHA. [Ipumenenue
dorornnementoB. Dpdext Komnrona. JlroMuHecIieHTHOE U3TyUICHHE.
BbuomromuHecneHus.

27. ®orobuonoruueckue npoueccol. Porocunte3. TepMoanHamMHuKa
U MexaHu3M (porocunTesa. buosnepreruka.

28. DneMeHTHl KBAaHTOBOM MexaHUKU. KoprmycKymsipHO-BOTHOBOM
Jlyan3M. Hudpakumst 3JIEKTPOHOB. CooTHolIeHus
HeonpenenénHocrel. Ypasuenue lIpenunrepa.

29. Atom Bomopoma. DHepreTudeckue ypoBHH aroma. [loTeHiman
BO30yxaeHuss u wuoHm3auuu. [loctymarel bopa. M3nyuenue wu
NoTJIOUIeHHE SHEpruu. Bonopononoio0HbIE HOHBIL.

30. CrpykTypa CIOXHBIX aTOMOB. DHEPreTUYECKHE YpPOBHU B
cinoxHbeiX aroMax. Ilpunmun Ilaymu. OnTuyeckue CHEKTPHl U
CHEKTPBl PEHTTEHOBCKOro wu3iaydeHus. llepumonmyeckas cucrema
anemenToB .M. Menneneena.

31. ®usuka Mosekys. DHepreTHuecKue ypoBHU Mosiekyin. OOMeHHOe
B3auMojielicTBUEe. MoseKymsipable CHeKTphl. [IpuHIUMI paboThI
KBAHTOBBIX T'€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
32. Tlonumepsl u kuakue KpucTaibl. (OCHOBHBIE  BHBI
KOJIJIGKTHBH3AIMU MOJIeKyJl. CTpOSHHE MOJIIMMEPOB U UX PU3NIECKUE
cBoiicTBa. TuUNbBl JKUAKAX KpUCTALIOB. JlUCIen Ha KUIKHX
KpUCTaJlIax.

33.5lBneHue paauoaKTUBHOCTH. BuIbI pagMOaKTHBHOIO pacraja.
3aKOH pajnoakTHBHOTO pacnana. CTaOWwiIbHbIE M PaTUOAKTUBHBIC
u3otornbl. CoBpeMEHHBIE METOJIbl PAAHOXUMHUH U PaAHOOHOIOTHH.
[TpoGieMbl pagroIKOIOTHH.

34. CocraB aTroMHOTO siApa. M30Tonbl. MexaHW4YeCKUid 1 MarHUTHBIN
MOMEHTHI siiep. SIIepHBIe CUIIBI M 3HEPrus CBA3U sAnupa. SlnepHsli
MarHUTHBII pEe30HaHC U ero UCTOJIb30BaHUE.

35. SnepHble peakuuu. MexaHU3M sAepHBIX peakuuil. llemnas
peakuust geneHust sanaep. Mcmosb3oBaHME ATOMHOW — DHEPIUM.
[Ipobnema ynpasisiemoii TepmosiiepHoi peakuuu. JHeprust ConaHIa
Y 3BE31. SlmepHas 3KOJIOTus.

36. DnemeHTtapHble uYacTuibl. Kiaccudukanus sIeMEHTapHBIX
yacTull. B3anMonpeBpaiiaeMocTb JIeMEHTapHBIX YacThll. MeToabl
YCKOpEHUsl 4yacTHll. AHTMYacTHIbl MU aHTHUBEILECTBO. BemiecTBo B
9KCTPEMAaJIbHBIX YCIOBHSIX.
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37. CoBpemenHas (u3uKa W arpowH)XeHepus. BemiecTtBo u mosne.
OOBeKTHI U MPOLECCH. DBOJIIOLMOHHBIEC MPOLIECCH TPeoOpa3oBaHus
MaTepuu. BellecTBeHHBIE, dHEPreTUYECKUE, HJIEKTPOMArHUTHBIE U
UHpOpPMaLMOHHbIE  IpeoOpa3oBaHus OMO0O0BEKTOB. Pas3Butne
arpodu3ukr,  OWOMEXaHMKH, OWODU3WMKH,  OMOIHEPTETHKH,
O6nonH(pOpPMaTUKH, OMOTEXHOJIOTUH U arpOMHKEHEPUH.

38. Hag mentpom kpyrioro crona paamyca R=1,0 M monsemen
HEOOJIBIION CBETUJIBHUK B BUJE MJIOCKOTO TOPU30HTAIBHOTO JUCKA
miomaau S=100 cm?. SIpkoCTb CBETHJIBHMKA HE 3aBHCUT OT
HanpaBneHns n paBHa L=1,6-10* xmw/M?. Ha xakoil BbIcoTe OT
NOBEPXHOCTH  CTOJIA HAJA0 TIIOMECTUTh CBETHWJIBHUK, YTOOBI
OCBEIICHHOCTh MEPUPEPUIHBIX TOYEK CTOJIAa ObLTa MaKCUMAaJIbHOMN?
KakoBa OyzieT 3Ta 0CBEIIEHHOCTh?

3aounas popma oOyueHnust

OneHouHbIE CPEACTBA

Kox u HanmenoBanue

TunoBble KOHTPOJIbHBIE 3a/1aHUS U (UJTN) UHbIE MaTEePHUAIIbL, WHJIUKAaTOpa
HEOOXOUMBIC JJIs OIICHKU 3HAHUH, YMEHHI, HABBIKOB U (WJIH) KOMIIETEHIIUHA
OTIbITA JIEATENBHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTh
KOMHGTGHL{I/II\;I B IPpOIIECCC OCBOCHUA NUCHUIIIIMHBI
1 1, 2 cemecTp WI-1 onx-1.
1. Ponb ¢u3ukyu B pa3BUTHM TEXHUKH W arpoONpPOMBIILIEHHOTO Ucnone3yet
MIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematmka w™arepuanbHON TOYKM. KOOpIMHATHBIM METOJ | €CTECTBEHHOHAYYHBIX
OIIMCaHUA I[BI/I)KGHI/II\/'I. Kunemaruueckoe YpaBHCHHUC J[BUKCHHUA U AJUCHUIIIINH OJIA
orpezenseMble 0 HeMY KUHEMaTHYEeCKHE XapaKTePUCTHKH. pelieHus

3. BexTopHbBIi cmoco0  omucaHWs ~— JBIKCHHMH.  BexkTopbl
NepeMENICHHs, CKOPOCTU, YCKOPEHHs. YTJOBBIE XapaKTEPUCTUKU
JBUKEHHUS 10 OKPY’KHOCTH.

4. DneMeHTHI peIsSsTUBUCTCKON MexaHuKu. [1ocTynaTel cnienuanbHOU
Teopur OTHOCUTENbHOCTU. [IpeobpazoBanus Jlopenna. CnoxxeHue
ckopocteil. OTHOCUTENBHOCTh JJIMHBI OTPE3KOB U JIUTEIBHOCTU
BPEMEHHBIX UHTEPBAJIOB.

5. J/InHaMKKa MaTepuaabHOM TOYKHU U IOCTYNATEJIBHOIO JABUKCHUS
TBEpHoro Tena. I[IpuHIMI OTHOCHUTENBHOCTH. 3akoHbl HbroTOHA.
Bunrsl cun.

6. /luHamMuKa BpalIaTeJbHOTO ABMKEHUSA. MOMEHT cuiibl. MOMEHT
WHEPUUHU. 3aKOHBI COXPAHEHUSI UMITYJICA U MOMEHTA UMITYJIbCA.

7. NHepumanbHble M HEWHEPIHUAIbHbIE CUCTEMBbI OTCYETA. CHITBI
WHEPLUHU TP PA3JINYHBIX BUIAX JBUKEHUS.

8. PaboTa, MomHOCTB ¥ 3HEprus. Mexanuueckasi paboTa U MOITHOCTh
MIpU MOCTYNAaTEeIbHOM U BpalllaTeIbHOM JBMXKEeHUsX. KuHetnueckas
SHEPIHs U TEOPEMA O KHHETUYECKON IHEPTUU.

9. KoHcepBaTuBHBIE CHIIbI U TOTEHIMaNbHas 3Heprus. [Ipumepst
MOTEHIMAIBHBIX MOJIEW. 3AKOH COXPAHEHUSI SHEPTUH B MEXAHHUKE.
10. Mexanuueckue Konebanusa. KuHemaTHka TapMOHHYECKHUX
koneOanuii. CioxxeHne KojeOaHui. AKYCTHIECKHAE PE30HATOPHI.

11. Jlunamuka rapMoHHUYeckux KosieOanuil. [luddepennmnansHoe
ypaBHEHHE KoJieOaHMii. 3aTyXarolue U BbIHYXICHHbIE KOueOaHus.
MexaHnyeckuii pe3oHaHc. MasiTHUKH.

CTaH/IapTHBIX 337134 B
COOTBETCTBUHU C
HAINpPaBJICHHOCTHIO
npohecCHoHATBLHOM
JIeSITEIbHOCTH
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12. Mexanuveckue BOJHBL. BoiHOBoe ypaBHeHWe. Buapl BoJH.
Wntepdepenus, audpakuus u  aucrnepcus BoidH. BomHbl u
nHpopMmarus.

13. OcHOBHBIE NOJOXKEHUS MOJEKYIIPHO-KHHETUYECKOW TEOPHH.
Nneanensiii ra3. OcHoBHOe ypaBHenne MKT wu ypaBHeHue
COCTOSIHUS U/I€aJIbHOTO ra3a.

14. ArperatHbie cocTosiHUS U (a30BbIe TIepexo/bl. PeanbHble rasbl.
Cxumxenne razoB. OcoOeHHOCTH KUAKOTO cocTosiHus. CTpoeHwHe
kpuctamoB. JledekTsl kpuctammueckoro crpoenus. [Ipounocts u
MJIACTUYHOCTb.

15. SBnenus mepenoca. [uddysus, TEIONPOBOIHOCTb U
BHYTpEHHEE TpeHHe. MOoNeKyIApHO-KNHETHYECKAs: TEOPUS SIBJICHUN
nepeHoca.

16. OcHOBBI TE€pMOAMHAMHUKH. BHYTpEHHssI SHEprus M TEpBOE
Hayalo TepMoaWHAMHKH. PaboTa M TEmIoEMKOCTh Ta3a Tpu
Pa3JIMYHBIX MPOLIECCAX.

17. Bropoil 3akoH TepMOaMHAMUKHU. TeruioBble JBUTATEAN U
xonmomunbHbie  MamuHbl.  KIIJI  TemmoBeIX — gBurareie  ®
CTaTUCTUYECKUIN CMBICII BTOPOTO 3aKOHA TepMoauHamMuKu. [lonsTue

sHTporuu.  Tpetwmil  3aKOH  TEPMOJWHAMHUKH.  DJIEMEHTHI
OMOPHEPTETHKHU.
18. DIIEKTPUUYECKUI 3aps. BzaumoneiicTBue 3apsiaoB.

Onekrpocratuyeckoe 1mosie. Bekrop HanpskéHHocTu. Pacuér
AJIEKTPOCTATUYECKUX TMojed. [loTeHumMan 3IeKTpOCTaTHYECKOro
nois. PaboTa mo mepememeHuio 3apsioB B AJIEKTPOCTATUYECKOM
nosie. [loreHnman M rpagueHT NOTEHIHMATA. DKBUIIOTEHIMAIbHBIC
MOBEPXHOCTH.

19. BemectBo B anekTpudeckoM nosie. [losnsipHbie M HemoJspHbIE
Mousiekyibl.  [lomspusanus  OuanieKTpukoB. BekTop cMeleHus.
[IpoBOOHUKM B 3JIEKTPOCTATUYECKOM TIOJIE. DJIEKTPOEMKOCTH
IpoBOAHMKOB. KoHeHCcaTopsl.

20. [TocTOSHHBIM ~ BJIEKTPUYECKHM  TOK. 3aKkoH Oma.
OnexTtponBuxkymas cuna. llpaBuma Kupxropa u  pacuérsl
3IIEKTPUYECKUX LIETIEH.

21. Knaccuueckas Teopusl 3JEKTPONPOBOAHOCTH. BrIBOA 3akoHa
Owma. IIpuposa cBepXnpoOBOJIUMOCTH.

22. Hocutenu ToKa B pa3IMYHBIX MPOBOJHUKAX. DJIEMEHTBI TEOPUU
anektponpoBogHocT. [lomynpoBonHuku. IlomynpoBOIHHUKOBBIE
npuOopsl. DIeMEHThl (PHU3MUECKOW SNEKTPOHUKH. KoHTakTHBIE
SBJICHHS B METAJIaX U MOJYIPOBOJHUKAX.

23. MarnutHoe mnoje. B3aumonencTBUE 3JIEKTPUUECKUX TOKOB.
Pacuérsl MaruuTHBIX noJiel. 3akoH bruo-Casapa-Jlamnnaca.

24. MarnuTtHele  cBoiicTBa  BemlectBa. Jlua-, mapa- u
dbeppomarnetuku.  Jlomenbl.  DeppuThl.  DIEKTPOMArHUTHBIC
cernapaTopbl B arpOMHXEHEPUH.

24. ]JleiicTBM€ MAarHUTHOrO TIOJs Ha OJJIEKTPUYECKUA TOK U
JIBUKYLIUECS 3apshkeHHbIe yacTulbl. Crita Amnepa u cuiia Jlopenna.
DddexT Xomna. DIEKTPOIBUTATEIH.

25. DnextpomarHuTHass MHAYKuMs. 3akoH ®apanes W IpaBHIIO
Jlennia. Mexanusm Bo3HuKkHOBeHUs D /]C MHIYyKIMH.

26. T'eneparopsl rapmonuueckoit IJIC wu TpaHCPOPMATOPHI.
WHAYKTUBHOCTh MPOBOJAHUKOB. DHEPIUsi MArHUTHOT'O MOJIS.
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27. TlepemeHHbIA 3JeKTpUYecKuil TOK. Llemum mepeMeHHOro ToKa.
3akoH Oma Juis neneil nepeMeHHoro Toka. [lonHoe conpoTuBieHue
NepeMeHHOMY TOKy. BektopHas amarpamma. Pe3oHaHc B 1emnsx
IIEPEMEHHOT0 TOKA.

28. DnexktpomarauTHoe noje. O6ob6menne 3akona Papanes. 3akoH
IOJIHOTO TOKa. TOK cCMeleHus. OJIEKTPOMArHUTHBIE BOJIHBI.
VpaBuenuss Makcpeia. Cucrema ypaBHeHUM MakcBemia B
muddepeHMaIbHOl U UHTerpaibHOll (opmax. Bekrop Ymosa-
IToitnTunra. /laBieHue cBera.

29. Il'apmonunuecknit ocumsaTop. CBOOOIHBIE AJEKTPOMArHUTHBIC
KosieOaHus. 3aTyXaolue U BEIHYKICHHbIe Koebanus. Pe3onanc.
16. T'enepamusi, mepemaya W MOPUEM DBICKTPOMArHUTHBIX BOJIH.
OTkpbITBIl  KONeOaTenbHBIA ~ KOHTYp.  [IpuHIMD — paboThI
paguonepenaTyuka M paauonpuéMHUKA.  Moaymsmus  u
JNETEKTUPOBAHUE JJIEKTPOMAarHUTHBIX BOJH. Paauonokauusa u
TEJIEBUJICHNUE.

30. [lIkana 371€KTpPOMarHUTHBIX BOJIH. Pa3nnuHble 1nana3oHbl 4acTOT
JJIEKTPOMArHUTHBIX BOJIH, HUX XapaKTepHble OCOOEHHOCTH H
TEXHUUYECKHUE CPEJICTBA UX MOJIYUYEHUS.

31. Wcnonw3oBaHWE BHUAMMBIX, YIbTPA(PHUOIETOBBIX W JPYTUX
W3JIy4eHUII B PACTEHUEBOJCTBE U >KUBOTHOBOJICTBE.18. DiieMeHTHI
reoMeTpuYecKol onTHUKU. (OCHOBBI TE€OMETPUYECKOM  ONTHUKH.
@opmynel Openensa. IlpuHiun o0paTUMOCTH CBETOBBIX JTYYEH.
[TpuGopsI reoMEeTPUIECKON OTITHUKH.

32.DoTtomerpus.

33. DnemeHThl BOHOBOM onTuku. [IpuHnmn ['tolirenca.

34. Unrepdepennnst cBeta. KorepeHTHOCTh W ONTHUYECKHH XOJ
nydedd. YCIoBUS MakcMMymMa W MHHHUMYyMa. MHTEpdepoMerpsl.
DneMeHTHI Tosorpaduu.

35. Hudpakuus  cBera. [Ipunmun  T'rolirenca-®dpenens.
Judpakumonnas  peméTka. Crnextporpadusi. Hudpaxius
PEHTT€HOBCKUX JIy4eH.

36. B3aumopeiictBue nznyuenus ¢ BemectsoM. [lonspusanus ceera
IIPU OTPAKEHUU U MPETOMIICHUH.

37. JlBoiiHoe nydenpenomiieHre. ONTUUECKH aKTUBHBIE BEIIECTBA.
Caxapumertpsl. MckycCTBEHHass aHU30TPOIHS U €€ HCIIOIb30BAHUE.
HopmanbHas 1 aHoManbHast qucnepeus.

38. TemoBoe wu3myueHue. AOCOMIOTHO UYEPHOE TeEJO. 3aKOHBI
Kupxroda, Credana-bonpumana u Buna. ®opmyna Ilnanka.
Onruyeckasi TUPOMETPHUSL.

39. @orospdexr. BuemHMil, BHYTPEHHUH W  BEHTUJIBHBIN
dboTtodrdekr. VYpaBHeHue OWHIITEeHHA. [Ipumenenne
dorornnementoB. Dpdext Komnrona. JlroMuHeCIIeHTHOE U3TyUICHHE.
BbuomromuHecneHus.

40. dorobuonornyeckue npoueccel. dorocunres. TepmoarnHaMuka
U MexaHu3M (porocunTesa. buosnepreruka.

41. DneMeHThl KBAaHTOBOM MeXaHMKH. KopIyCcKyiaspHO-BOJIHOBOMU
Jlyan3M. Hudpakmus 3JIEKTPOHOB. CooTHolIeHUS
HeonpenenénHocret. Ypasuenue llpenunrepa.

42. AtoM Bonmopoaa. DHepreTuyeckue ypoBHU atoma. lloTeHuman
BO30yxaeHuss u wuoHmzauuu. [loctynmatel bopa. M3nyuenuwe wu
norJouieHe SHepruu. Bogopoaonoio0HbIe HOHBIL.
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43. CTpyKTypa CIOXHBIX aTOMOB. OHEPreTHYECKHE YPOBHHU B
cinoxkubix aromax. Ilpunuun Ilaynmu. OnTuyeckue CHEKTpbl U
CIEKTPbl PEHTTEHOBCKOro wu3iydyeHus. llepumonnueckass cucrema
anemenToB J.M.Menaeneena.

44. ®usnka MOJEKyl. DHEpreTHYecKue ypoBHU MosieKysl. OOMeHHOe
B3auMojieiictBue. MonekyssipHble crekTpbl. IlpuHium paboTsl
KBAaHTOBBIX F€HEPATOPOB. DJIECKTPOHHBIN MapaMarHUTHBIA PE30HAHC.
45. Tlomumepsl U xuAKAE KpucTauibl. (OCHOBHBIE  BUJIBI
KOJIJIGKTHBH3AIMU MOJIeKy . CTpOSHHE MOJIMMEPOB U UX (PU3NIECKUE
cBoiicTBa. TuNbBl JKUAKAX KpUCTALIOB. JlUCIien Ha KUAKUAX
KpHUCTaJUIax.

46.51BneHue paguoakTUBHOCTH. BuIbl paiMOakTUBHOIO pacrhaia.
3aKkoH panuoakTUBHOrO pacmana. CTaOuiabHBIE W PaJUOAKTUBHBIC
u3otornbl. CoBpeMEHHBIE METOJIbl PAAHOXUMHUH U PaAHOOHOIOTHHU.
[TpoGieMbl pagroIKOIOTHH.

47. CoctaB aTOMHOTrO sifipa. M3oTomnbl. MexaHn4ecKuii 1 MarHUTHBIN
MOMEHTHI siiep. SIIepHBbIE CUIIBI M 3HEPrus CBA3U sAnupa. SlnepHsli
MarHUTHBII PE30HAHC U €r0 UCIOJIb30BAHUE.

48. SnepHple peakuuu. MexaHu3M szepHbIX peakuuil. llenHas
peakuust geneHust sgaep. Mcmosib30oBaHME AaTOMHOW — DHEPTHM.
[Ipobnema ynpasisiemoii TepmosiiepHol peakuuu. JHeprus CoiHia
Y 3BE31. SlmepHas 3KOJIOTus.

49. Dnemenrtapnble 4Yactuipl. Kiaccudukanus smeMEHTapHBIX
yacTull. B3anmornpeBpanaemMocTb I1eMEHTapHbIX YacTULl. MeTobl
YCKOpPEHUsl 4acTHll. AHTMYACTHIbl M aHTHUBEILECTBO. BemecTBo B
SKCTPEMAJIbHBIX YCIOBHSX.

50. CoBpemeHHas (u3mka M arpoumHxkeHepus. BemiectBo u more.
OOBEeKTHI U MPOLIECChl. DBOIIOIMOHHBIE MPOIECCHI TPE0Opa30BaAHUS
MaTepuu. BeliecTBeHHBIE, SHEPIeTUUYECKUE, HJIEKTPOMArHUTHBIE U
nH(popManmoHHble  TIpeoOpa3zoBaHus OMOOOBEKTOB. Pa3Burtue
arpousuky,  OMOMEXaHUKH, OuOPHU3MKH,  OUMOIHEPIreTUKH,
OmonH(POPMATHKH, OMOTEXHOJIOTHH W arPOUHKEHEPHH.

51. BuHTOBKY HaBenM Ha BEPTUKAJIBHYI0 YEPTY MHIICHH,
HaxoJAIEHCs TOYHO B CEBEPHOM HAIPABICHUH, U BBICTPEIWIIH.
[IpeneOperass CONMPOTHBICHUEM BO3[yXa, HAWTH, Ha CKOJBKO
CaHTUMETPOB M B KAKyK0 CTOPOHY IIyJs, IONaB B MHIIEHb,
OTKJIOHUTCSI OT 4YepThl. BpICTpen Npou3BeneH B T'OPU3OHTAIBLHOM
HampaBieHun Ha mupotre @=60°, ckopocte mymu V=900Mm/c,
paccrosinue 10 muiieHu s=1,0 kM.

40. Toukas cobuparomias JuH3a ¢ GOKYCHBIM paccrosiHuem f=25 cm
npoenupyeT H300paKeHHe MpeIMeTa Ha SKpaH, OTCTOSIIUHN OT JTMH3BI
Ha |=5,0 M. Dkpan npunsuHymm Kk aunH3e Ha Al=18 cm. Ha ckonbko
CaHTHUMETPOB CIeAyeT NEePEeMECTUTh MPEIMET, YTOOBl OISTh
NOJYYHUTh YETKOE M300paKeHUE ero Ha IKpaHe?

[IIkana u KpUTEpUX OLIEHUBAHUS OTBETA O0YUAIOLIETOCs MPEICTABICHBI B TAOJIUIIE

IlIxkana Kpurtepuu onenuBanus
Ounenka 5 BCECTOPOHHEE, CHCTEMAaTHYecKoe M TIIIyOOKOe 3HaHHWE HPOTPaMMHOTO
(oTIIM4HO) MaTepuand, YCBOCHHE OCHOBHOW M JOIOJHUTENBHOM JINTEPATYPHI,
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PEKOMEH/I0BaHHOM MPOrpaMMOil TUCIUIUIMHBI, MPAaBUIBHOE pEIIeHHE
3a/1a4H.

NOJTHOE 3HaHWE TNPOTPAMMHOTO MaTrepuana, YCBOSGHHE OCHOBHOM

Onenka 4 JIUTEPATYPBHL, PEKOMEHI0BAHHOU B [Iporpamme, HaJau4yue

(xoporo) MaJjO03HAYUTEIBHBIX OIMMOOK B PEIICHWW 3aJlayd, WM HEIOCTATOYHO
TIOJIHOE PACKPBITUE COAEPkKAHUE BOIIPOCA.

Ouerka 3 3HaHHE OCHOBHOI'O IPOIpPaMMHOI0 Marepuajga B MUHMMAaJIbHOM O0beMe,
HOTPEIIHOCTA HEMPUHIUITMAIBHOTO XapaKTepa B OTBETE Ha SK3aMEHE U B

(YIOBJIETBOPHUTEIIBHO)

pELIEHUH 3aJ1a4H.

Onenka 2 npobensl B 3HAHMAX ~ OCHOBHOTO  IPOrPAaMMHOTO  Marepuala,

(HEYTOBJIETBOPHUTEIIHHO)

MPUHIMITHAJIBHBIC OIINOKHU IIpU OTBCTEC HA BOIMPOCHI U B PCIICHHUM 3ada4YM.
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