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1. Ilnanupyemble pe3yabTaThl 00y4eHUsl 10 JUCIUIINHE, COOTHECEHHbIE C IUIAHNPYeMbIMH
pesyiabratamu ocBoenuss OITOII

1.1. Hean u 3a7a4m TUCHUILIAHBI

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

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

3agauM JUCHMIIMHBI:

— U3Yy4YUTh OCHOBHBIC (DU3MYECKHE SBICHHS, OBIAACTh (DYHIAMEHTAIbHBIMH TOHITHUSIMH,
3aKOHaMHM U TEOPUSMH KJIACCUUECKOM U COBPEMEHHOM (PU3UKH;

— copMHUPOBATH OCHOBBI HAYYHOTO MUPOBO33PEHHS U COBPEMEHHOTO (PU3MUECKOTO MBIIIUICHUS;
O3HAKOMUTbBCS C HAY4HOM anmaparypoil 1 MeroaMu (pU3nuecKoro ucciae10BaHus, IPUOOPECTH HABBIKU
MPOBEICHUS (PU3UIECKOTO IKCIIEPUMEHTA;

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

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

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

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

Kox u naumenosanue
HHAMRaTopa ®opmupyemsie 3YH
JOCTUKEHUS
KOMIIETEHIIUU
3HAHUA OOyuaronuiics JOJKEH 3HaTh: OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JUCHUIUIMH ((PU3UKH) JIJIS1 peIICHUS
VJT-1 onk-1. CTaHJapTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPABIEHHOCTHIO
Vcnomb3yer po(heCCHOHATIBHOMN JIESITETbHOCTH
OCHOBHBIC 3aKOHBI _ (Bl _0.10_3.1)
€CTECTBEHHOHAYYHBIX
JUCIUIUIAH JJIs1 YMEHHUS OOyyaromuiics JOKEH YMETh: HCIOIb30BaTh OCHOBHBIE
peleHus 3aKOHBI €CTECTBEHHOHAYYHBIX AUCHUIUIUH ((HU3NKN) JUIS
CTaHJIapPTHBIX 3a/1a4 B pelleHusl CTaHIapTHBIX 3a/1a4 B COOTBETCTBUH C
COOTBETCTBHH C HaNpaBJICHHOCTHIO TPOPECCHOHATBHON 1€ TETbHOCTH
HaIpPaBJIEHHOCTHIO - (b1.0.10-V¥.1)
npodecCHOHaNBHOM
JEATENBHOCTH HaBBLIKHA OO0yuaromuiics TOKEH BJIaJIETh: HaBBIKAMHU:
MCII0JIb30BAaHUs 3HAHUN OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHBIX TUCHUIUIMH ((PU3UKH) ISl pellieHus
CTaHJapPTHBIX 3a/1a4 B COOTBETCTBUHU C HAIPaBIEHHOCTHIO
npo¢eCCUOHAIBHON NEATETHHOCTH -
(b1.0.10-H.1)




2. Mecto nucuumianHbl B cTpykrype OIIOIT

Hucturnnuna «Pu3rka» OTHOCHTCS K 0053aTeIbHOM 4YacTH OCHOBHOW Mpo(decCHOHATbHOM
00pa30BaTeNbHON MPOrpaMMbl OaKaaBpuaTa.

3. O0béM JUCUMIITIMHBI M BUIBI Y4eOHOH padoThl
O0bem aucturuimHbl cocTaBiaseT 8 3adeTHbix eauHul] (3ET), 288 akamemuueckmx waca.
JlucuunimHa u3yqaercs:
- oyHas ¢hopma oOydenus B 2, 3, 4 cemecTpax;

- 3a04yHas Gopma oOyueHus Ha 1, 2 Kypcax.

3.1. Pacnipenesnienne o0beMa IMCUMILIMHBI IO BUAM Y4eOHOIl padoThI

KonmdectBo yacoB
Bun yuebnoit paboTbl
Ounas popma 3aounas popma
oOyueHus o0OyueHus

KonrakTHasi padora (Bcero) 132 36
B ToMm gnce:

Jlexuuu (JI) 44 12
[IpaxTuueckue 3ansatus (113) 44 12
Jlaboparopusie 3austus (JI3) 44 12
CamocrosiTesibHas padora o0yuawmuxcs (CP) 93 234
KonTtpoJsn 63 18
HTtoro 288 288

3.2. PacnpenesieHue yueOHOro BpeMeHH MO pa3jejiaM U TeMaMm

Ounasn gopma o0yueHus

B TOM 4YHCJIC é

No H Bcero KOHTaKTHas paboTa g

TeMBI ANMCHOBAHHUC Pa3/iciia U TCMbIL 4ACOB CP E

1 I3 | 13 g

1 2 3 4 5 6 7 8

Paznen 1. Mexanuka, MmosiekynspHasi Gu3MKa U TEPMOJMHAMUKA

1.1. | Beeaenue B pU3UKy 2 2 - - - X

1.2. | Kunemaruka 14 2 2 2 8 X

1.3. | JIunamuka 18 2 4 4 8 X

2.4. | 3aKOHBI COXpaHEHUS 16 2 2 4 8 X

15 Mexannueckue KojaeOaHus 1 20 4 4 4 8 <

BOJIHBI

16. DneMeHTHI Mon?KmepHoﬁ U 18 4 4 4 <
CTaTHUCTUYECKOUN PU3UKU

1.7. | OcHOBBI TEPMOJUHAMUKHU 16 4 2 4 6 X




B TOM YHCJIC é
Ne Bcero KOHTaKTHas1 paboTa g
TeMBbI HanmenoBanmne pa3aciia U TEMBL 4acoB CP ;
1 I3 | 13 g
1 2 3 4 5 6 7 8
Paznen 2. DnekTpuuecTBO M1 MarHeTU3M
2.1. | DnexTpocTaTnka 14 2 2 4 6 X
IlocTostHHEBIN TOK,
2.2. | DIIEKTPUYECKHUE LIENH U 18 4 4 4 6 X
MaTepuabl
23 [TocTosiHHOE MarHUTHOE 18 4 4 4 6 «
1oJie
24, DNeKTPOMarHuTHHIE 16 4 4 2 6 «
KoJIeOaHUsl U BOJIHBI
Paznen 3. OnTuka u atomHas pu3uKa
31 I'eomerpuyeckas U BOJIHOBAs 14 2 4 2 6 .
OITHKA
3.2. | KanroBas ¢usuka 12 2 2 2 6 X
33 ®u3nKa aToMa U JIEMEHTHI 14 5 4 5 5 «
(bU3MKK TBEpAOTo TEIa
3.4. | SInepnas ¢pusnka 11 2 2 2 5 X
3.5. | ®usnyeckas kKapTHHA MHPa 4 2 - - 2 X
Kontpons 63 X X X X 63
O61ast TpPyA0eMKOCTh 288 44 44 44 93 63
3aounas ¢popma o0yueHusn
B TOM 4YHCIJIC
KOHTaKTHasi paboTa 2
Ne g
TeMBI HanmenoBanme pasaciia U TEMbI Bcero CP é
4acoB J JI3 113 z
4
1 2 3 4 5 6 7 8
MexaHuka, MOJIEKYIsSIpHas
1 ¢uzuka u TEPMOIHHAMIKA. 96 4 4 4 84 X
AJIEMEHTBI CTATUCTUYECKOU
¢buzuku
DNEeKTPUYECTBO U
2. MaraetusMm. Konebanus u 92 4 4 4 80 X
BOJIHBI
Ontuka. KBanTOBas pusuka.
®dusuka aToma. 3JIEMEHThI
3. (U3HUKHN TBEPAOTO TeNA. 82 4 4 -4 70 X
SAnepHas pusuka.
dusnyeckas KapTUHA MUpa.
KoHnTponb 18 18
Htoro 288 12 12 12 234 18




4. CTpyKTYpa M coiep:KaHHe IJMCHUIIHHBI, BKIOYAKIIee NPAKTHYECKYI0 MIOAT0TOBKY

[IpakTuyeckas NOArOTOBKAa IpPH pealu3alud y4eOHbIX HPEIMETOB, KYpPCOB, IUCLMILIMH
(Mopnynei) opraHu3yercsi IyTeM IpPOBEACHMS MPAKTUUECKUX 3aHATUN, MPAKTUKYMOB, J1a0OpaTOPHBIX
pa0OT M MHBIX AaHAJOTMYHBIX BHUJOB Y4YEOHOM JEATEIbHOCTH, NPEAyCMATPUBAIOLIUX y4yacTHE
o0yJaroImuxcss B  BBINOJIHEHUH OTACIBHBIX JJIEMEHTOB paboT, CBA3aHHBIX C Oymaymien
Ipo¢eCCHOHATIBHOM 1€ TENbHOCTBIO.

[TpakTyeckas MOArOTOBKA MOXKET BKJIIOYATh B c€0sl OTAEIbHBIC 3aHATHUS JEKIIMOHHOTO THIIA,
KOTOpbIE NpPeAyCMAaTpUBAIOT Iepenady ydyeOHOM uH(opmanuu oOydaromumcs, HeoOXOOUMOHN A
MOCTIETYIOIIETO BBITIOTHEHUS Pa0OT, CBSI3aHHBIX C Oyaymiel npodecCuOHATbHON AeATEIbHOCTHIO.

4.1 Conepxxanue 1M CUUIITHHBI

Pa3nea 1. Mexanuka, MosieKy/asipHasi pu3MKa M1 TEPMOAHUHAMHUKA

BBengenue

[Ipenmer ¢usuku. Bkinax poccHHCKUX yUeHBIX B pa3BUTHE (U3MKUA. MeTon Mo3HaHUS B (pu3HKe.
OkcnepuMeHTHI U Teopuu. Poibs MmatemaTuku. dusnyeckue 3akonsl. [lonsrue ¢akra B pusuke. Mogenu.
[Tpsimbie u oOpaTHbIe 3a1aun HU3UKH. Pa3MepHOCTH (PU3NUECKUX BETHMYUH.

Kunemarnka

JlBwkeHne kak riaBHas (opma cymecTBoBaHUsS marepuu. [IpoctpanctBo u Bpems. CriocoObl
OIMCAaHMsI COCTOSIHUSA TeJa U cucTeMbl Tel. CUcTeMbl OTcueTa U KoopAuHAaT. Posib U npuHLIKIBI BEIOOpa
cucreM KoopauHaT. CreneHu cBOOOAbI, MHBAPUAHTHBIE CBOICTBAa 4YHUCIIa CTEHEHEW CBOOOBI.
TpexmepHOe 1 MHOrOMEpPHOE IPOCTpaHCTBA. MaTepuanpHas TOUYKa U paclpOCTPAHEHHUE 3TOH MOAEIU
Ha MHOTOMEpHBIN city4ail. TpaekTopust 1 MUpOBasl JTUHUS, UX CBoMcTBAa. CKOPOCTh U YCKOPEHHE KaK
npousBoHble. [locTynarenbHOe U BpalaTeIbHOE IBUKEHUS KAK OCHOBHBIE BUbI IBUJKEHUH. YTIIOBBIE
CKOPOCTb U YCKOpPEHHE, HOPMaJbHOE M TaHIEHIMalbHOE YyckopeHus. CKOpPOCTh M YCKOpEHHE B
MHOTOMEPHOM IIpOCTpaHCTBE. MHepuuanbHble CUCTEMBI M PaBHOIPABHOCTH IOKOSI U PABHOMEPHOI'O
HpsIMOJIMHENHOrO ABMKeHUs. [locTynar o mocTosiHCTBE CKOPOCTH cBeTa B BakyyMme. [IpeobpasoBanue
MHTEPBAJIIOB BPEMEHH U JJIMHBI MPU OOJBIINX CKOPOCTAX OTHOCUTEIbHBIX JABM)KEHUH MHEPLUAIbHBIX
cucreM. [IpeoOpasoBanus JlopeHIla W PEISATHBUCTCKOE CIIOKEHHE CKOpocTell. MHTepBam Mexmy
COOBITHSIMM U €70 HHBAPUAHTHOCTb.

JAunamuka

Cuna u macca, cynepnosunus cuil. [lepseiii u BTopoil 3akoHbl HproTOHA. YpaBHEHUS IBUKEHUS,
pOJIb HaYyallbHBIX YCJIOBUM, NPUHLHUI JeTepMUHU3MA. [Ipumepbl pemieHus ypaBHEHUN JBUKEHMS.
JIBM>KEHHE TeNl B IIOJIE CUJI TATOTEHMs, SBJIEHUE HEBECOMOCTH B CIyTHHMKaX. /[MHamuka clensmmx
cucteM. IMmynbc, 3aKOH COXpaHEHUS UMITYJIbCa I MEXAaHUYECKOM CUCTEMBI, TPETUH 3aKoH HbroTOHA.
B3aumoneiictBue Ten wuepe3 mone. OOmas (GopMyauMpoBKa 3aKOHa COXpPAHEHUS HMITYJIbCA.
Kunernueckas 3Heprus MaTepuaabHOW TOUKHU, CBS3b €€ C KOMIIOHEHTaMU BEKTOpa umnyibca. Pabora n
NOTeHIMabHas >Heprusi. PaboTa mepeMelieHns MaTepUanbHOM TOYKM MO KPUBOJIMHEHMHOMY ITyTH.
[loTeHumanpHble  CWJIBI, BBEJACHUE IIOHATUSA IOTEHUMAaNa I  B3aUMOJACUCTBYIOIIMX  TeIl.
[TorennuanbsHast (yHKIMS, TOTEHIMAIbHAs MOBEPXHOCTh. CBsSI3b KOMIIOHEHT CHJIBlI M MOTEHIMAIBHON
¢yakun. [loTeHnuanpHas siMa U yCcJIOBUE YCTOWYMBOTO paBHOBecHs. HeBO3MOXKHOCTH paBHOBeCHs
CHUCTEMBl B3aMMOJACHUCTBYIOIIMX CTAaTUYECKMX TOYEYHBIX DJIEKTPUUECKUX 3apsnoB. [IpuHnumn
IUIOTHEHIIeH yMakoBKHM M OOBSCHEHHE MPOCTPAaHCTBEHHBIX (opM KpucTtaioB. KoHdopmannoHHbIN
aHaJIn3 MOJIEKYJI. MOMEHT cuiibl. /[lnHamMuKa BpalieH!st TOUKU U TeJla BOKPYT OCTOSIHHOM OCH, IOHSTHE
O MOMEHTE MHEPLUM MATEPUAIBHOW TOYKH M Teja. YPAaBHEHUE JIBHKCHHs BPAILAIOIIETOCS BOKPYT
HEINOABMKHOM OcU Teima. MOMEHT MMIIylbca, CBA3b €r0 KOMIIOHEHT C KMHETHYECKOM DHEprueit
BpanieHus. M3MeHeHne MOMEHTa MHEpIUHU Tela MpU MEePEeHOCEe OCU BpanieHus. | J1aBHbIE MOMEHTBI
WHEPLMH U YyCTOMUNBOCTD BPALIEHU TEJl. 3aKOH COXPaHEHUSI MOMEHTA UMITyJIbCa Tela U CUCTEMBI TEI.
Oco0eHHOoCcTH KOHCTPYKIIMU BepTosieTOB. ['Mpockomnsl 1 X npuMeHeHue. L{eHTp Macc u ypaBHEHHUE ero
IOBUKEHMsI. PasneneHne mocTynarenbHBIX M BpalllaTENIbHBIX ABMXKEHMH TBepaoro tena. Ilapa cuu.
Cucrema ypaBHEHU AJis1 IBUYKEHUS TBEPAOIO Tejla U €ro KMHeTHYecKasl SHEpIusl. 3aKOH COXpaHEHUs
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SHEPTHHU U €T0 CBSI3b C PABHOMEPHOCTBIO TEUEHHS BpEMEHH. J[BUKEHUE CUCTEM CO MHOTMMU CTETIEHSIMHU
cBobobl. dynknus Jlarpanxka u ypaBaenus Jlarpamka. [IpuHINMD HAMMEHbBIIETO IEHCTBUS.

JAunnamuka 00JbIIUX CKOPOCTENH

[Tpunuun otHocuTeNnbHOCTH B (pusmke. PenstuBucrckuii mmmnynbe. [IpeoOpa3zoBanue sHeprum-
nMItynbca. Macca U ee CBsI3b € 3HEpruei Mnokos. Macca CIOXKHOM CHCTEMBI U €€ CBA3b C DHEpruei
B3auMoJieiicTBus 4acteidl. HeammutuBHOCTh Macchl. JlepekT maccel u sHepretuka. Kunernueckas
SHEPIHUsl B PEISTUBUCTCKOM MEXaHUKE. Y PaBHEHUE JBUKEHUS MaTEPUATIbHOU TOUKHU B PEIITUBUCTCKOMN
MexaHuKe. [[BrkeHrne MaTepualbHOM TOYKHU MOJI ACHMCTBHEM MOCTOSHHOM cuiibl. CKOPOCTh CBETa Kak
npeAesibHasi CKOpocThb. YacTulbl ¢ HyJlIeBOW mMacco mokosi. [IpuHIMI SKBUBAJIEHTHOCTH U TEOPUS
IIPOUCXOXKACHUS CUJI BCEMUPHOTO TSATOTEHUS.

KoJsie0anus 1 BOJIHBI

Konebanus kak 4YacTHBIM cllyyail IBMIKEHUS, YCJIOBUS TOSBICHUS KojeOaHWid. YpaBHEHHE
JBUKEHUSI IPYKMHHOTO MasiTHUKA U ero peuieHue. ['apMonnyeckoe koiedaHue 1 ero XapakTepUCTUKH.
VYpaBHeHHE IBMKEHUS (PU3HMUECKOTO MAsTHUKA U €r0 PEeUIeHHe, MaTeMaTUYeCKHi MasTHUK. DHEPrHs
rapMOHHYECKUX KosieOaHui. BbIHyXIeHHble KojiebaHHMsl M sBJICHHE pe3oHaHca. Pe3oHaHc kak
nposiBiienne  Oudypkanuu.  ABTokosneOanus.  [Ipumepsl  TpOSIBIEHUS ~ PE30HAHCHBIX U
aBTOKOJICOATEIbHBIX SIBJICHUN B JKMBBIX OpraHM3Max M TeXHUKe. Pe3oHaHCHas mepenaya SHEPruu B
CUCTEME OJMHAKOBBIX CBSI3aHHBIX MAaATHUKOB. BOJIHBI B yIIpYTUX Cpelax, JMHEHHbIEC, TOBEPXHOCTHBIE
1 00BbEeMHBIC BOJHBI, TOMEPEUHbIE U MPOJIOJIbHBIE BOJHBL, (DPOHT BOJIHBI, IUIOCKHME U ChepHuecKue
BOJIHBI. AHAJIUTAYECKAs 3anmuch Oeryiied BoJiHbl. BonHoBoe ypaBHeHue. [lepeHoc sneprum Oeryieit
BostHOM. CrnoxeHue konebanuid u BonH. KorepeHTHbIe MCTOYHHKHU BOJIH. MHTepdepeHuus: BOIH OT
TOYEYHBIX KOIE€PEHTHBIX MCTOUYHUKOB. YCJIOBUS MOSIBICHUS MaKCUMyMOB M MUHUMYMOB. Clio)keHHE
KpyroBeix u chepuueckux BonH. [locTpoenue (poHTa BONHBI 10 NpuHIMMNY [loiireHca, MoBeAeHUE
(dbpoHTa BOJHBI B HEOAHOPOIHOM cpene. OTpakeHnue u npenomiienne BoiH. [puamun depma. BriBos
3aKOHa IPEJIOMJICHUS BOJIH Ha I'PaHUILIe IBYX cpell Ha ocHOBe npuHuuna @epma. [punnun depma kak
YaCTHBIA CITydail OO0Iero mpuHIMIIA MHUHMMakca. [losBiIeHne OTpa)XCHHBIX BOJH B HEOJIHOPOIHBIX
cpenax, CI0XEHHE BCTPEUHBIX BOJIH U 00pa3oBaHME CTOSIUMX BOJH. [lepexomHoe cocTosiHie U Bpems
penakcauuy. CBsi3b JJIMH CTOSYMX BOJH C pa3MepaMu Cpelibl, IUCKPETHOCTh JUIMH CTOSYMX BOJIH.
KBanToBanue. YnpaBieHue 3By4aHUEM MY3bIKaJIbHBIX HHCTPYMEHTOB.

DJIeMeHTBI CTATHCTHYECKON U MOJIEKYJISIPHON (pU3NKH

MUuKpOCKOIMUECKHE U MAKPOCKOITMUECKHE SIBIEHUS. M 1eanbHblil ra3 Kak CTaTUCTUYECKAs CUCTEMA
MHOTHUX YacTull. JlaBneHue, 00beM U TeMiieparypa raza kak 00001IeHHbIE XapaKTEePUCTUKN COCTOSHUS
rasa. PaBHOBecHbIE M HEpaBHOBECHbIE COCTOsHUS raza. OOpaTuMble MU HEOOpaTHMBbIE MPOLECCHI.
JuarpamMma naBiieHHE-00beM. DKCIIEPUMEHTAIbHBIE Ta30BbIE 3aKOHBI, 00OOIIEHHBIN Ta30BBIA 3aKOH
(YpaBHEHHE COCTOSIHUS MJI€AJIbHOTO Ta3a). BbIBOJ ypaBHEHHs COCTOSIHUS MJI€AIbHOTO Ta3a Ha OCHOBE
KUHETUYECKUX MpeAcTaBlIeHUN. DPU3NYECKUN CMBICI TOHATHS TEPMOJAMHAMHUYECKON TEMIEPATYPHI.
Pacnipenenenne sHepruum mo creneHsM cBoOoabl. Pacmnpenenenuss MaxkcBenna u  bonbimana,
O6apomerpuueckas ¢opmyna. HepaBHoBecHble mnpouecchl. Juddysusa, nuddysus yepes memOpansl,
OCMOC, OCMOTHYECKOE [aBIE€HUE U €r0 pPOjb B KU3HEIEATEIBHOCTU pacTeHuil. Temmonepenaya.
BuyTtpennee  TpeHue.  BplpakeHHe ~— HEpaBHOBECHBIX  IpOLIECCOB  4Yepe3  000OIEeHHBIE
TepMoarHamudeckue cuibl. CooTHomeHne B3auMHocTu OHcarepa. PeanbHble rassl, ypaBHeHue BaH-
nep-Baanbca, KkpuTHYeckas TO4YKa, pEATbHBIE W30TEPMBI, CKWXKEHHE ra3oB. DiaykTyanuu u
camMoopraHu3aius npu (Gpa3oBoM Hepexoie raz-KUIKOCTb. JKUAKOCTH, MOBEPXHOCTHOE HATSKEHHE B
KUIKOCTAX, OXJAXKICHHE >XUIKOCTH NPH HCHAPEHHH, TEPMOPETYISILUS PACTEHUHW W >KUBOTHBIX.
CmaumBaronye 1 HecMaYMBaroIue Kuakoctu. Kanumnspasie seienus, popmyna Jlamnaca.

DJIeMEeHTbI TEPMOAMHAMMKH

IlepBoe HayaI0 TEPMOAMHAMUKHU, U30TIPOLIECCHI, aIMabaTHUECKUI ITPOIIecC, OXJIaXIeHUE Ta30B IpU
a11abaTUYEeCKOM pacIIMPEeHHUH U MOJIyYeHUEe HU3KUX TeMIieparyp. YpaBHeHue [lyaccoHa u ero BbIBO/I.
Knaccudeckast Teopust TEII0€MKOCTEHN, TPUUUHBI OTKIIOHEHHSI PealbHBIX TEIJI0EMKOCTEHN Kak PyHKIIUHT
TEMIIEpPAaTypbl OT pe3yJbTaTOB KJlAacCHYeCKOW Teopuu. PaboTa wuaeanbHOro rasa B pa3iMYHbIX
nporeccax. ObpaTumbie U HEOOpaTUMBbIC ITUKIBL. TermoBsie MalUHbI U UK KapHo, BTOpoe Hadano
TepMOauHAaMHUKU. KoMIpecCHOHHbIE XOJIOAMJIBHUKA U TEIJIOBBIE HACOCHl. OJHTPOMNMS  Kak
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TEpMOJIMHAMUYECKUN ToTeHuual. DopMmyrna s SHTPONMU HAcaidbHOro rasza. Teopema KapHo u
0000IIeHHEe TOHATHS SHTPONHMHM KaK TEPMOJMHAMUYECKOTO TNoTeHIHana. CBs3b HHTPONUHU C
MHUKPOCOCTOSIHUSIMU UAEAIbHOrO raza. CTaTUCTUYECKOE TOJKOBAHUE SHTPOIUU. DHTPOIIUS U CTENEHb
BbIpOKAeHUs cucreMbl. Dopmyna bonbumana. DuTponus u uHGpopmanus. Bospacranue sHTponuu npu
HeoOpaTUMBIX IMpolleccax Ha MpUMEpPE BbIPABHUBAHUS TeMIIEpaTyphl IBYX HAaXOISALIMXCS B KOHTAKTe
HarpeThIX TeJ U IIpU BhIpaBHUBAHUU JaBJICHUN B IBYyX 4acTAX cocyza ¢ razoM. I[lepBoe u Bropoe Havaia
TEPMOJUHAMHUKHU, U JKUBble OpraHusMbl. [loHsATHE O TepMOAMHAMHMKE HEOOPATUMBIX IPOIECCOB U
OTKPBITBIX CUCTEM. DHTPOIIUS B CUCTEME OPraHu3M - OKpy»Katouias cpena. IIpou3BoacTBo aHTpoIuu B
HEpaBHOBECHOM cperie u Teopema [Ipuroxuna.

Pazjen 2. DjeKTpu4ecTBO U MArHETU3M

DJIeKTpHYeCKHEe U MATHUTHBIE SIBJICHUS

IlonATHe O mOJAX, IOJNSA CKAJIAPHBIE M BEKTOpPHBbIE. XapaKTEPUCTUKH BEKTOPHBIX IIOJICH:
HaIpPsSKEHHOCTh, IMOTOK, LUPKYJIALMS, CUIOBBIE JIMHMM BeKTOpHOro mnosst. Cynepno3uuus mosiei,
3aps/ibl, 3aKOH COXPAHEHUs 3aps1/i0B.

B3anMopeiicTBre HEMOABUKHBIX U IBHKYIIUXCS 3apsA0B, PU3MUECKUI CMBICI MArHUTHOT'O MOJIS.
ITone Toueunoro 3apsina (3akoH Kynona) u cucremsl 3apsiioB. Ilosie qunoss. DneKTpocTaTHuecKoe 1oJie
MOJIEKYJIbl U XUMHUUYeckue peakuuu. Murerpanbaas gopma 3akoHa Kynona, Teopema 'aycca (mepBoe
ypaBHeHHEe MakcBemwia). BreBom ¢opmMyn Il HampsHDKEHHOCTH — DJIEKTPOCTATHYECKHX — TIOJICH
3apsHKEHHOTO TPSIMOTO TMPOBOJA, IIOCKOCTH, KOHJeHcaTopa. Pabora mepememieHus 3apsjaa B
3JIEKTPOCTATHYECKOM I10JI€, IIOHATHE IToTeHIMana. Bropoe ypaBHeHre MakcBeia 11 3JIeKTPOCTaTUKU
B HMHTErpajlbHON (opme. DeKTpuyeckas €MKOCTh OJHOTO MPOBOAHHMKA U JIBYX IPOBOJHHKOB,
KOHJIEHCATOPbI, paboTa 10 3apsAaKe KOHAEHCATOPOB. DHEPrus AJIeKTpocTaTuiyeckoro nossd. Mi3menenue
HaIPSKEHHOCTH 3JIEKTPUYECKOrO IMOJISl MIPU BBEACHUHU JUAJIEKTPHUKA, MOISPU3YEMOCTh AUAJIEKTPUKA,
IURJIEKTPUYECKas POHUIIAEMOCTh. MI3MeHeHne AU3IeKTPUUECKON MPOHUIIAEMOCTH IPU XUMHUYECKHUX
peaKknusax M HCIOIb30BaHUE 3TOT0 PdeKrTa. DNEKTPUUYECKOe Mojie B MpoBoaHUKAX. [loHATHE O TOKe
MIPOBOJMMOCTH, BEKTOP TOKa U Ccuiia ToKa, nuddepernuansaas Gopma 3akona Oma. [lepBoe npaBuiio
Kupxroda. [IpuunHa nosiBIeHUs 3IEKTPUIECKOTO TOKA B MPOBOJHUKE, GU3UUECKUN CMBICT MOHATHUS
CTOPOHHUX J3JIEKTpUuecKkux cuil. BeiBox 3akona Oma nist Bceit nenu. Bropoe mpasuio Kupxroda.
MarautHoe 1oJie NPSMOTO TOKa, OOBSACHEHHWE €ro TOSBIEHUS HAa OCHOBAaHUHU PEISITUBHUCTCKHUX
npeacrasieHui. IHTerpaneHble ypaBHeHUs: MakcBesuia i IOCTOSIHHBIX MarHUTHBIX Tosiel. [Ipumepbl
BBIUMCJICHUSI  HANpsDKEHHOCTEH  MarHUTocTaTnyeckux moned. 3akoH  buo-Casapa-Jlamnaca.
B3aumogeiicTBue noseit u 3apsaaoB (ToxoB). ®opmyna JlopeHiia asst Cuiibl, 1eUCTBYIONIECH Ha 3apsiy] CO
CTOPOHBI JJIEKTPUYECKOTO M MAarHUTHOro mnoseu. [IpmHIun nencTBHs Macc-CIEKTPOMETPOB M MX
MPUMEHEHUS] B XUMHUU. VIHIYKIIMOHHBIE SBIIEHUS, TpaHCPOPMATOPhl, (U3NYECKUE TNPUHIUIBI HX
neiictBus. Okcrpartoku. IlosmHas cuctema WHTErpanpHbIX ypaBHeHUN MakcBemia. CMBICH 4JIEHOB
CUCTEeMBbI ypaBHeHHI MakcBesuia, ONMUCHIBAIOIINX SIBICHHUS, CBSI3aHHBIE C U3MEHEHUSIMU AJIEKTPUUYECKUX
Y MarHUTHBIX BEJIMYMH BO BpEMEHH. B3anMOCBSA3b 2JIEKTPUYECKMX U MAarHUTHBIX NIEPEMEHHBIX IOJIEH,
AJIEKTPOMAarHuTHOE MoJie U u3nydeHue. [lons quxymmxces 3apsaoB. M3nydeHue 31eKTpoMarHuTHOTO
I10JI1 HEPABHOMEPHO ABWXKYIIMMcs 3apsaaoM. «Ilapagokc» aToma.

Pa3nea 3. OnTuka u aromHas ¢pusnka

JJIEKTPOMATHUTHOE U3/ TyYeHHE H ONITHKA

CB00OJIHOE AJIEKTPOMArHUTHOE TIOJIE U €r0 CYIECTBOBAaHUE B BUJE 3JIEKTPOMArHUTHON BOJIHBI.
ITonepeyHOCTh AMEKTPOMAarHUTHBIX BOJNH. CKOPOCTh PACIPOCTPAHEHMS DJIEKTPOMATHUTHBIX BOJIH M
criocoOb! ee u3mepenus. lllkana snekTpoMarHUTHBIX BOJIH. CHIOCOOBI TeHEpaluu U UCIOJB30BaHUE B
HayKe M TEXHUKE BOJIH Pa3JINYHBIX YACTOT.

SIBnenusi, onuceiBaeMble BOJIHOBOM Teopuel cBeta. HTepdepeHius cBeTa, yCIOBUS MOSIBICHUS
CTaTU4ECKON HMHTEepPEpEeHIIMOHHON KapTHUHBI, WHTep(hEpeHIHs NpU pa3/ieleHud (pOHTA BOJHBI,
MIPOCBETJIIEHHE ONTHKHU, UHTEPHEPOMETPhl U UX HCHOIb30oBaHue. Dypre-cnekrpoMeTpsl. [loHsaTue o
ronorpadpun. Jdudpakuus, nudppakuus Ha mend. PoKycHpoOBKa 3JIEKTPOMAarHUTHBIX BOJIH U CBS3b
pasmepa u(PAKIMOHHOTO TMATHA C pasMepamMu  peduiekTopoB. (OCOOEHHOCTH OpraHU3aluu
PalMOIOKAIIMOHHOM CITy>KOBI. YCIIOBHSI Iepexoia OT BOJIHOBOM ONTHKH K T€OMETpUYECKOH. 30HBI
Openenst, 30HHas mIacTuHka OpeHenst Kak QoOKycupyromui 3nemMeHT. JudpakioHHas pereTka Kak

9



IUCTeprupyomas cucremMa. AHajlu3 COCTaBa CBETa MO JJIMHAM BOJIH. PeHTreHoBckas Audpaxius,
noHaTue 00 oOpaTHBIX AU(DPAKIIMOHHBIX 337a4aX, pEHTTEHOCTPYKTYPHBIM aHaIN3 U €ro 0COOEHHOCTH
MPUMEHUTEIRHO K OuojornueckuMm obObekTam. IIpoctpancrtBennas crpykrypa JHK wu PHK.
JudpakiimoHHBIN Tpeaes pa3penaneii criocOOHOCTH ONTUYECKUX TPHOOPOB.

CBer U BelIecTBO, MOHIATHE O BTOPUYHBIX BOJHAX, pa3zelieHue SHEpruu Ha rpaHulle paszgena das,
PE30HAHCHBIN XapaKTep B3aMMOJACUCTBHS CBETa M BemlecTBa. Jlucnepcusi, Kiaccuueckoe oObsICHEHNE
3aBUCHUMOCTH KO3(QHIMEeHTa NpeIOMIICHUSI CBeTa OT JJIMHBI BOJHBI MAJaloLIEro cBeTa. SIBieHue
JBOMHOIO JIyuyenpesoMJIEHus, MOJIIpu3aLus cBeTa KpuctauiaMy. [1onsipu30BaHHbI CBET, ONTHYECKas
AKTUBHOCTb, CaxapOMETpHs, HCIIOIb30BAHUE SIBJICHUS BpAILEHUS IUIOCKOCTH MOJSPU3ALHUHU B
MoJieKy sipHoi Ononoruu. Porodaddexr u kBantoBast nmpupoja ceera. Kpyr sBineHuid, 00bICHUMBIX C
KBAaHTOBOM TOYKHM 3pPEHHS, MUKPOCKONUYECKOE M MAKPOCKOIIMYECKOE B ONTHUKE. J[BOWCTBEHHOCTH
MIPUPOJIBI CBETA. 3aKOHBI MOTJIOMIEHUS CBETA, TOHATUE O HEMHEHHBIX Y pexTax. OCHOBHBIE FTIEMEHTHI
KOHCTPYKLHUHU CHEKTPOPOTOMETPOB. 3aKOHBI OCBEUICHHOCTH, 3aBUCUMOCTb OCBELIEHHOCTH OT BHJA
OCBETHUTEIIEH.

KBanToBas pusuka. ®usuka aromMa u 3jieMeHThbl (U3MKH TBEPAOro Teaa

OcobeHHOCTH TOBEACHHS MHUKpoyacTUl. IIpMHIMIBI ONMCAaHWS TOBEACHUS MHUKPOYACTHII,
BOJIHOBas (DYHKIMsI, COOTHOILIEHHE HeompeneneHHocTeil, BosHa ne bpoitng. Iloctynater Bopa.
VYpaBuenue llpeaunrepa (BpeMeHHOE U CTALIMOHAPHOE), (PU3MUECKUI CMBICI BXOJIAIINX B HET'O YWICHOB.
Pemenne cranmonapHoro ypaBHeHus lllpenuHrepa nmins 4acTUpl B OJHOMEPHOM ITOTEHIMAIBHOM
AIMKE U YaCTHULbI HA OKPYXKHOCTH. YCIIOBUS IOSIBICHHs KBAaHTOBBIX SIBJICHUH. BnusHue macchl u
00JIaCTH JIOKAIM3alWU YacTull. J|ByMepHasi HOTEHIMAIbHAS sIMa, BEIPOKICHUE KBAHTOBBIX COCTOSIHUI
U CHATHUE BbIpOKAeHUs. [loTeHnanbHast sMa KOHEUHOW TIIyOMHBI U BIIMSIHUE €€ ITyOUHBI U IUPHUHBI Ha
YPOBHM DJHEPIMM 4YacTUlbl. BO3MOXHOCTH JIOKaIM3allMM YacTULBI B IPOCTPAHCTBE. TyHHEJIBbHBINA
s dext. 3anonHeHue ypoBHeW M npuHuun Ilaymu, nmoiaHas 3HEpPrusi COBOKYHMHOCTH 3JIEKTPOHOB B
KBAaHTOBOM cCHCTEME. YPOBHM OJHEPIMM B AaTOME BOJOPOJA, IIEPEXOAbl MEKIYy YPOBHIMMU.
NHauBuayalbHOCTh CHEKTPOB aTOMOB M 3MMCCHOHHBIM CIIEKTpaJIbHbIN aHain3. MeTamueckas
MOJIENIb MOJIEKYJIBI W OOBSACHEHHE KOPPESAIMHM I[BETHOCTH BemecTBa M d(QeKTa CONpsHKEHUS
XMMHMUYECKHUX CBA3CH B MosieKynax. HopMmanbHas M MHBEpCHAsl 3aCEIEHHOCTh KBAHTOBBIX COCTOSIHHU.
[Tornomenue, COHTaHHOE M BBIHYXIeHHOe u3nmydeHus. Kosddumumentsr Diinmreiina. Popmyia
[Inanka. YcuneHue cBera nIpy NPOXOKACHUN Yepe3 NHBEPCHO 3aceeHHYIo cpeny. [lonsaTue o nazepax.

duznyeckas NpUpPoa XUMUUYECKON CBSI3U. DIEKTPOHHOE CTPOEHHE MHOTO3JEKTPOHHBIX aTOMOB,
ruOpuau3anysi, OObSICHEHHE NPUYMH TOSBIECHUS MPOCTPAHCTBEHHBIX (opM Mosekyn. [IpuHimn
MaKCHMaJbHOTO MepeKpbIBaHus. BHyTpeHHee BpalleHne B MOJIEKYyJlaX U €ro poJib B OMOXMMHYECKHX
peakuusax. /JIBUKEHHE 4acTUIl B MHOTOATOMHBIX MOJIEKYJIaX U BUJABI MOJIEKYJIAPHON CIEKTPOCKOIIHH.
CuMMeTpHsi MOJIEKYJ U MOSIBJIEHUE MPaBUI 0TOOpA.

@DOTOXMMHUYECKHE pPEAKIMH U OCOOEHHOCTH TOTEHLIMANbHBIX IOBEPXHOCTEH OCHOBHBIX U
BO30YKJCHHBIX 3JIEKTPOHHBIX COCTOSIHMM B Mousiekyiax. Pacnmaa mosekyn npu (OoTOBO3OYKIACHUSX.
®dusnueckas npupona ¢GoTocuHTe3a. TpaHCHOPT SHepruu npu (GoTocHHTe3e. 30HHas CTPYKTypa
ANIEKTPOHHBIX COCTOSIHUM KpPUCTAJIOB. 3alOJIHEHHBIE M HE3allOJIHEHHBbIE 30HBI. YpoBeHb depmu.
ITpoBOTHUKY, MTOTYTIPOBOJAHUKU U TUAIEKTPUKU. OCOOEHHOCTh MPOBOAMMOCTH B MOJTYIPOBOJHHUKAX.

Anepuas puszuka

CucremaTnka 2J1€MEHTAapHBIX YacTUL. 3aKOHBI B3aMMOIPEBPAILCHUN YacTHL], SAECPHBIE peaKluy,
nedext maccbl. CTpoeHue siiep, AAepHbIe CUJIbl, YCTOWYMBBIE U HEYCTOMYMBBIE s/1pa, €CTECTBEHHAs U
HCKYCCTBEHHAs PaaOAKTUBHOCTD. 3aKOHBI PaauOaKTUBHOTO pacrnazna. [TprHIHATBL
palMOaKTUBALMOHHOrO aHanu3a. «MeueHble» atoMmbl B Ouosioruu. IlyTu ucronp3oBaHMs sSAEpHOM
SHEPTHUH.

Pdu3znyeckass KAPpTHHA MHPaA

[lonstue 00 »BomonMK B (U3MKe, OMOJOTMHM W JPYruX HaykaxX. [IpoTHBOMOIOKHOCTH
HaIpaBJIEHHOCTEHN 3TUX HBOJIIOIMOHHBIX ITpoleccoB. [yt npeogoneHus npoTUBOPEYUs.

Bpewms B kmaccuieckom mMupe. Poss mepnoandeckux M HeMepruoAnIeCKUX MPUPOTHBIX MTPOIIECCOB
B (OpMUpPOBaHMHM TIOHSATHUS BpeMeHH. VIHBapHMAHTHOCTh TMPOCTEUINX (UIUUYECKUX 3aKOHOB
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OTHOCHTEJIBHO CMEHBI 3Haka BpeMeHH. HepaBHOBEeCHBIE TIPOLIECCHI B CJIOKHBIX CHCTEMaX M MOSBJICHUE
CTpesibl BpeMeHU. Poib ciaydallHbIX (GakTopoB B (OPMHPOBAHUHU CTpenbl BpeMeHH. DiyKTyaruw,
MOSIBJICHUE CaMOOpPraHW3allMd B  OTKPBITBIX CHCTEMax M IepepacTaHue (QUIyKTyanud B
Makpockonnyeckuii 3¢ ¢pexr. Ponp Oudypkanmii. [loBeneHne SHTpONUU B OTKPBITHIX CHCTEMaXx.
[TpyHIMI TOMTOTHUTENFHOCTH U €r0 BceoOImHOCTh. Vcronp3oBanue Mojenei SBIeHUH U 0OBEKTOB B
nporiecce NO3HAaHUs KaK CIEICTBHE MPUHILIMIA TOTOIHUTENbHOCTH. OOpaTHbIe 3a1aui, CyObeKTUBHBIN
dakTop mpu wux pemreHur. OTrpaHHYCHHOCTh IPHHIMIIA JIOKA3aTEIFHOCTH B Hayke. [IpuHIUN
COOTBETCTBHS, HAOIIOaeMble U HEHAOII0JaeMble BETMYMHBI B pu3uke. TpedoBaHus K GOpPMUPOBAHUIO
¢usnueckux Teopuid. PacmmpeHHoe mnoHMMaHue mNpHHIUNA AeTepMuHM3Ma. CrydaiiHoe |
3aKOHOMEPHOE B MPHUPOJIE U MPeJIeNIbl IPUMEHUMOCTH HAy4YHOTO MPOruo3a. HayuHsiil mporHo3 B HayKe
00 obmectBe. Pusnka u kudbepHeTrka. Cleasie CHCTEMBI U YIIPaBIICHHE.

4.2. Cogepxanue JieKIU

Ounas popma o0yueHust

¢u3uka Kak KyJabTypa HaOJIOAEHUH, MOJEIUPOBAHUS, HKCIEPUMEHTAIBHOIO
WCCJIEOBAHNS U KOJMYECTBEHHOI'O IPOTHO3MPOBAHHUS SIBJICHHW IPUPOAbL. Poiib
Gu3uKM B pPa3BUTUM TEXHUKHM M arpolpOMBILIUIEHHOIO HPOM3BOJCTBA. Bximan
POCCHIICKMX y4YeHBIX B pa3BuTHe (u3uKu. KuHemaTmka MarepraabHOW TOYKH.
Koopaunatueii merton omnucaHus JBmkeHui. Kunemarnueckoe ypaBHEHHE
JIBHJKCHHSI M OIIPENIeIIIEMbIE IO HEMY KMHEMATU4YECKUE XapaKTEPUCTHUKHU.

Sz
No ﬁ% g 2 §
Kpatkoe coneprxanue nekuuun 53 = o
/1 S5 g5
=

=

1. | OBodronust U COBpeMEHHBbIE MoJenu (U3N4ecKoil kapTHHbI Mupa. CoBpeMeHHast | 2 +

2. | BekTopHbIii cnioco0 omnucaHus JIBUXKCHHUH. BeKTopbl mepeMerineHus, CKOpocTH, | 2 +
YCKOPCHUH. VTrI0BLIE XapPaKTCPUCTUKN JOBUKCHHA I10 OKPYKHOCTH. DJIeMEHTBI
pEeNATUBUCTCKON MexaHukH. [locTynaTel cnenuanbHOM TEOPUH OTHOCHUTEIHHOCTH.
[IpeoOpazoBanust Jlopenna. CnoxxeHune ckopocteid. OTHOCUTENBHOCTh JJTUHBI
OTPE3KOB U JUIUTEIHHOCTH BPEMEHHBIX HHTEPBAJIOB.

3. | [lunamuka maTepuaibHOM TOYKM M MOCTYNATEIbHOTO JIBWXKEHHUS TBEpPAOro Tena. | 2 +
[Ipunuun oTHocuTenbHOCTH. 3akoHbl HbtoToHa. Buael cun.  Jlunamuka
BpallaTeIbHOTO ABMKEHUSI. MOMEHT CUJTbl. MOMEHT MHEPIIMH. 3aKOHBI COXPaHECHUSI
HMMITyJIbCa XU MOMEHTa MMIyJbca. VMHepuHalbHblE U HEMHEPLHMAIBHBIE CHUCTEMBI
otcuéra. CHIIbI HTHEPIMH NPU PA3TUYHBIX BUJAX TBIKCHUS.

4. | Paborta, MoOUIHOCT, M »JHeprus. MexaHuueckas paboTa M MOIIHOCTh MpH | 2 +
MOCTYMATEIFHOM M BpallaTeIbHOM JIBIDKEHHsIX. KHHeTHYeckas SHeprus 1 TeopeMa
0 KMHETHUYECKOW YHEPIUu.

KoHcepBaTuBHBIE CHIIBI U TMOTEHIMATbHAS dHEprus. l[Ipumepsl MOTEHIMATBHBIX
noJiei. 3aKOH COXpaHEHUs SHEPTrUH B MEXaHUKE.

5. | Mexanunueckue konebanus. Kunemarnka rapmoHudeckux konebanuid. Crnoxxenue | 2 +
Kosie0aHui. AKyCTUYECKHE PE30HATOPHI.

Junamuka rapMoHHMuUeckux Konebanuili. JluddepennumanbHoe  ypaBHEHUE
KoJeOaHuil. 3aTyxarome U BEIHYKIEHHbIE KojieOaHusl. MexaHn4ecKkuii pe30HaHC.
MasTHuKY.

Jubpakus ¥ nucnepers BosiH. BonHbl 1 nndopmanus.

6. | Mexanuueckue BoiHbL. BosnHoBoe ypaBHeHue. Buapl BomH. WnTepdepenuus, | 2 +
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/o

Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[IpakTuueckas

IIOAr0OTOBKaA

OcCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKON Teopuu. MieanbHblil ras.
OcnoBHoe ypaBHeHue MKT u ypaBHEHUE COCTOSIHUS UEATBLHOIO rasa.

=+

ArperaTtHble cocTosiHUA U (pa3oBblie nepexoibl. PeanbHblie razpl. C:kMKEHHE Ta30B.
OcobenHoctn  xuakoro  coctosiHuss. CrpoeHue  KpucramioB. JledexTs
KPUCTAJUIMYECKOro CTpoeHusl. [IpOYHOCTh U INIACTUYHOCTD.

=+

SAsnennst mneperoca. quddys3us, TEmIonpoBOJHOCT W BHYTPEHHEE TpPEHUE.
MouieKyIIpHO-KMHETUYECKAsi TEOPUS SIBJICHU MTEPEHOcA.

10.

OCHOBBI TEpPMOJIMHAMUKU. BHYTpeHHSIs 3HEPTHUs 1 IEPBOE HAYAJI0 TEPMOIUHAMUKH.
Pabota m TemmoéMKOCTh Ta3a NpH pa3IMYHBIX IIpoleccax. BTopol 3akoH
TEpMOJMHAMUKU. TennoBple ABUraTENU U X0u0auiibHble MamMHbl. KITJ[ TernoBeix
JIBUTATEJICN U CTAaTUCTUYECKUM CMBICI BTOPOIO 3aKOHA TepMoAMHAMUKU. [loHsATHE
sHTponnu. [loHSATHE O TEepMOAMHAMHKE HEOOPATHMBIX IPOIECCOB U OTKPBITHIX
CHCTEM.

11.

DneKTpuueckuil 3apsia. BzaumoneicTBue 3apsiioB. DJIEKTPOCTATUYECKOE IOJIE.
Bekrop mHanpsok€éHHocTH. Pacuér snektpocratmdeckux modied. [loteHiman
alieKTpocTatuyeckoro  moss. Pabora 1o mepeMelieHuro  3apsAloB B
3JeKTpocTatuueckoM  noje.  IloTreHmman W rpagueHT — MHOTEHLMANIA.
DKBUIOTECHIIUAJILHBIE TTOBEPXHOCTH.

12.

BemectBo B anexrtpudeckoM 1nosie. llonspHble M HENOJSAPHBIE MOJIEKYJIBL.
Ilonsipusanusg  OUONEKTPUKOB.  Bekrtop  cmermieHwus. IIpoBoniHMKM B
JEKTPOCTATHYECKOM I0JI€. DIEKTPOEMKOCTh IPOBOIHUKOB. KOHIEHCATOPEI.

13.

[TocTostHHBIN 5eKTpruyYeckuit ToK. 3akoH Oma. DnekTpoaBmxkymias cuia. [Ipasuna
Kupxrodpa wu pacuérel oamekrtpuueckux uenei. Kiaccuueckas  Teopus
ANIEKTPONPOBOJHOCTU. BpiBoj 3akoHa Owma. [lpupoma cBepXIpoBOIUMOCTH.
Hocurenu  Toka B pa3iaMuYHBIX  INPOBOJHHUKAX.  OJJIEMEHTBl  TEOPHUH
anekTponpoBoaHOocTH.  [lomynmpoBoauuku.  I[lonynpoBOIHUKOBBIE — MPHOOPHI.
OneMeHThl (U3NYECKO 3eKTpoHUKU. KOHTakTHbIE $BIEHHMS B MeTalllaX |
MIOJIYIIPOBOJIHUKAX. YCHEXH COBPEMEHHOM IOIYNPOBOJIHUKOBON KOMIIBIOTEPHOU
TEeXHUKU. BruoToku n ononHpopmaTuka.

14.

MaruauTHoe noje. BzauMoaencTBue 3JIeKTpUYECKUX TOKOB. Pacué€Thl MarHUTHBIX
nosieli. 3akoH brno-Casapa-Jlaniaca. MarauTHsle cBolicTBa BelecTsa. Jnua-, mapa-
u ¢eppomarHeTuku. JlomeHbl. DeppuThl. DNEKTPOMArHUTHbBIE CENapaTopbl B
arpouHkeHepuu. JIeMCTBUE MArHUTHOIO TIOJS HA DIEKTPUYECKUH TOK U
JBIDKYIIHECS 3apsbkeHHble dyacTuipl. Cuiia Amrepa u cuna Jlopenmna. Dddext
Xoua. DJIEKTPOIBUTaTEIH.

15.

OnextpoMarHuTHass UHAyKuMs. 3akoH ®apanes u npaBwio Jlenna. MexaHusm
BosHUKHOBeHus OJIC wmHayknuu. I'enepatopel rapmonumdeckon OJIC u
TpaHc@opmaTtopsl. THIYKTHBHOCTH MPOBOJIHUKOB. DHEPTUsl MAarHUTHOTO TIOJISL.

16.

ITepemenHbIit anexkTpudeckuil Tok. Llenu nepemenHoro toka. 3akod Oma i neneu
IepeMEHHOro ToKa. [lomHOE compoTuBIEHME INEpEMEHHOMY TOKYy. BekTopHas
auarpamma. Pe3oHaHC B LENsAX NEPEMEHHOT0 TOKA.
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/o

Kparkoe conepxanue nekuuu

Koi-Bo

qacoB

[IpakTuueckas
MOJITOTOBKA

17.

OnexrpoMarauTHoe mosie. O600menue 3akoHa @apases. 3akoH MOIHOTo ToKa. Tok
CMEILIEHUSI. DJIEKTPOMAarHuTHbIE BOJHBI. YpaBHeHuss MakcBemia. Cucrema
ypaBHeHHid MakcBemna B auddepeHunanbHoi 1 uHTerpanbHoil opmax. Bekrop
Ymoga-IloitnTunra. JlaBnenue cera. ['apmonmdeckuii ocrmuiarop. CBoOOIHbBIE
DJIGKTPOMArHUTHBIC KOJICOaHMs. 3aTyXalolue W BBIHYKJICHHBIC KOJICOaHUSI.
Pe3onanc.

=+

18.

['enepanus, mnepemaya M NpUEM  BIEKTPOMArHUTHBIX  BOJH.  OTKpPBITHIN
KoneOaTenbHbll  KOHTYp.  IlpuHnum — paGoTel  pajguonepenaTdyuka U
paguonpuéMHuKa. Mopynsauus W JETEKTUPOBAHUE DIIEKTPOMATHUTHBIX BOJIH.
Pannonokamus u teneBunenue. lllkana snekTpoMarHUTHBIX BOJIH. Pasznmuunblie
JIMara3oHbl YacTOT JJIEKTPOMATrHUTHBIX BOJH, MX XapakTepHbIE OCOOCHHOCTU H
TEXHUYECKUE  CpeacTBa  HMX  nHoiydeHus.  Vcnonap3oBaHME — BUAMMBIX
yIbTPadUOIETOBBIX M JPYTUX W3IYYCHUH B PACTEHUEBOJICTBE U )KUBOTHOBOJICTBE.

19.

DNeMEHTBI T€OMETPUUECKON ONTUKH. OCHOBBI TEOMETPUUECKON ONTUKU. DOPMYJIBI
Openens. [IpuHuun oGpatuMocTH cBeTOBBIX Jydel. IIpubopbl reomerpruyeckoi
ontuku. PoToMerpus.

20.

OnemeHTbl BOMHOBOW onTuku. [lpunnun [roiirenca. WHTepdepenius caerta.
KorepeHTHOCTh M ONTHYECKUH XOJ JIyd4ei. YCJIOBHS MakCUMyMmMa U MHHUMYyMA.
Wntepdpepomerpbl. DnemeHntsl rojorpapuu. Judpakuus ceera. [IpuHuun
['oiirenca-®penens. Audpaxnuonnas pemérka. Cnekrporpadus. dudpakuums
PEHTTEHOBCKUX JIy4€eil.

21.

B3aumoneiictBue uznydenus c seuectoM. [lonsipuzanus ceera npu OTpakeHUU U
npeiomieHud. J[BoiiHoe mydenpenomieHre. ONTHYECKH AaKTHBHBIE BEIECTBA.
Caxapumerpsl. MckyccTBeHHast aHM30Tponus U €€ ncrnosib3oBanue. HopmanbHas u
aHoMaJlbHas aucrepcus. TemnoBoe u3nydeHue. AOCOIIOTHO YEPHOE TesO0. 3aKOHbI
Kupxroga, Credana-bonbumana u Buna. ®opmyna I[Inanka. Onrtudeckas
nupomerpust. Potospdext. BHenHuid, BHyTpeHHUI U BEeHTHJIbHBIN (OTO3((DEKT.
VYpaBHenue OinmreliHa. [Ipumenenue ¢orornementoB. Oddext Kommnrona.
JlromuHecueHTHOe — u3iaydeHue. buomomunecuenius. ®dotobuonornyeckue
npoueccel.  @Porocunre3. TepmoauHamMuka W MeXaHM3M  (OTOCHHTE3A.
buosHepreruka.

22.

OneMeHTbl ~ KBAaHTOBOM  MeXaHUKU. KopmycKyJasipHO-BOJIHOBOM  Ayaiu3M.
Hudpakuus smekTpoHOB. COOTHOIIEHHsS] HEONpeAeaEHHOCTeH. YpaBHEHHE
[penunrepa. AtoM BoJOpojAa. DHepreTHyeckue ypoBHM aroma. IloreHuman
B030YxeHus 1 nonuzanuu. [locrynatsl bopa. U3nmyuenue u noriaomeHue SHeprum.
BonoponononoOubie noHBL. CTpyKTypa CIOXHBIX aTOMOB. ODHEpPreTHYecKue
yYpOBHU B cl0XHBIX aroMmax. ITpunnun [Taynu. OnTudeckue CIEKTPbl U CIEKTPHI
PEHTT€HOBCKOTO U3ITy4YEHHUSI. [Tepuoanueckas cucrema AJIEMEHTOB
JI.1.MeHnneneena.

Hroro

44

10%
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3aounas popma o0OyueHust

/o

Coneprxanue JeKIu

IIpakTuueckas

IIOArOTOBKa

DBOJIIOIMS U COBPEMEHHBIE MOJENH (U3HUEeCKOr KapTHHBI Mupa. CoBpeMeHHas
du3MKka Kak KyJIbTypa HaOIIOJEHUN, MOJCIUPOBAHMS, SKCIICPUMEHTAIHLHOTO
MCCJICIOBAHKUS M KOJUYECTBEHHOTO IMPOTHO3MPOBAHUS SIBICHHUH MpUpObl. Poib
(GU3HUKY B pa3BUTHH TEXHUKU U arpOMPOMBIIIIIEHHOTO MPOU3BoAcTBa. KnHeMaTunka
MarepuaibHOM  TOuku. KoopAuHATHBIA  METOJ  ONUCAHUS  JBHXKCHUHU.
Kunematuyeckoe  ypaBHEHHE JBHKEHUS W ONpeleNsieMble 10  HEMY
KHHEMATUYCCKUE XapaKTePUCTUKH. BEKTOpHBIA CHOCOO OINUCaHMs JIBHIKECHUHU.
Bekropsl mnepemenieHus, CKOPOCTH, YCKOPEHHs. YTIOBbIE XapaKTEPUCTUKHU
JIBIDKCHUSI TI0 OKPY)KHOCTH. DJIEMEHTBI PEISATUBUCTCKOW MexaHuku. [locTymaThl
CIelMaIbHON Teopun oTHOcuTenbHOCTH. IIpeobpazoBanus Jlopenma. Crnoxxenue
ckopocteil. OTHOCHUTENBHOCTh JJIMHBI OTPE3KOB M JUIMTEIBHOCTH BPEMEHHBIX
WHTEPBAJIOB.

N | Ko-Bo yacoB

+

Jlunamyka MaTepuaJbHOM TOYKM M IOCTYNATEIbHOIO JBUKEHMSI TBEPAOIO TEa.
3akonbl HproToHa. Bunpl cuin. J[MHaMuka BpallaTelbHOIO JBH)KEHUS. MOMEHT
cuibl. MOMEHT MHEpUUH. 3aKOHBI COXPAHEHHs MMITYJIbCAa U MOMEHTA MMIILYJIbCa.
WNuepunanbHbple 1 HEMHEPLUUAIBHBIE CHCTEMBI OTCUETA.

Pabora, MomHOCTh U Heprus. Mexanndeckue koneOanusi. Mexanuueckas padbora
Y MOILHOCTh IPHU MOCTYIATEIIbHOM M BpallaTeIbHOM JIBWXEHUSIX. KuHeTnueckas
SHEpPrusi M TeopeMa O KHUHETUYeCKOW »sHepruv. KoHCepBaTUBHBIE CHIBI U
noTeHIMaNbHast SHeprus. [IpuMepsl MOTEHIMAIBHBIX TOJIeH. 3aKOH COXpaHEHUS
SHEPIrUU B MEXAHUKE.

OCHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKON Teopur. M ieanbHblil ras.
Peanbupie Ta3pl. OCOOCHHOCTM IKUIKOTO COCTOsSHMS. SIBJIEHUST TepeHoca.
Juddysus, TemIonpoBoIHOCTh U BHyTpeHHee TpeHue. OCHOBBI TePMOIMHAMUKH.
BuyTpeHHss 3HEprus U nepBoe Hayajiao TepMoJuHaMUKU. PaboTa U TeninoéMKoCTb
rasa Ipu pasjIMYHBIX IIporeccax. BTOpol 3akOH TepMOAMHAMHMKHU. TeruioBble
JBUTATeNIM W XoyoawibHble MammuHbel. KIIJI TemmoBeIX jBurareine u
CTaTUCTUYECKUN CMBICI BTOPOrO 3aKOHa TepMoAuHaMHUKH. [loHsATHME SHTpOmNUM.
[TonsiTie O TEpMOAMHAMUKE HEOOPATUMBIX IPOIIECCOB U OTKPBITBIX CHCTEM.
DJIEMEHTHI CTAaTUYECKOUN (PU3HKH.

ONEKTpUYECKU 3apsal. OJEKTPOCTAaTUYECKOE TMoje. BekTop HanpskEéHHOCTH.
Pacuér anexrpocrarnueckux mnosned. lloTeHmuam s1eKTPOCTATHYECKOro MOJIS.
PaboTta mo mepemeleHuI0 3aps0B B 3JIEKTPOCTaTHYECKOM Iojie. BemiectBo B
anekTpudyeckoM 1none. Ilonspuzanms nudnekTpukoB. BekTtop cmelieHus.
ITpoBOAHMKM B 3JIEKTPOCTATUYECKOM TMOJE. OJIEKTPOEMKOCTH IPOBOJHUKOB.
Konnencaropsl. [10CTOSIHHBIN 25IeKTpUYECKUH TOK. 3aKOH OMa. DIEeKTpOABMKYIIAs
cuna. [IpaBuna Kupxroda u pacuérsl anextpuueckux ueneil. 3akon Oma. Ipupona
cBepxipoBoguMocTu. Hocutenun Toka B pa3iWYHBIX MPOBOJHHUKAX. DJIEMEHTHI
TEOPUH HJIEKTPONPOBOTHOCTH.
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Coneprxanue JeKIUU

IIpakTuueckas
ITOJITOTOBKA

MaruutHoe nosie. 3akoH buo-CaBapa-Jlamaca. MaruutHbeie CBOMCTBa BEIIECTBA.
Cuna Awmmnepa u cuna JlopeHua. OieKTpoJaBUraTesd. JIEKTPOMarHUTHas
uHaykius. 3akoH ®apanes u npaBwio Jlenna. Mexanusm Bo3HukHOBeHUs IJ1C
UHAYKIMHU. OHEpPrus MarHUTHOro nojs. llepeMeHHBI 31IeKTpUYECKHUH TOK.
DnekTpoMarHuTHoe mosie. O6obmenue 3akona @apazes. 3akOH MOJHOTO TOKa. Tok
CMEIICHHs. OJEKTPOMAarHuTHbIE BOJHBI. YpaBHeHHs MakcBemna. CBoOoHBIE
AJIEKTPOMArHUTHbIE KosieOaHusl. 3aTyXarollye U BoIHYXIeHHbIe Kosebanus. [llkamna
3NIeKTpoMarHuTHBIX BoyH. Ontuka. [Ipunnun Iroiirenca. Matepdepennus ceera.
Hudpakmus cera. [lonspusanmst cBera. B3auMopeicTBue U3IydeHHs] C
BemecTBOM. TemmoBoe m3nydenue. KBantoBas ¢usuka. Dortoaddexr. dusnka
aToMa, 3JIeMeHThI (PU3UKHU TBEpAOro tena. SAaepHas pusuka. Gusznyeckas KapTuHa
MUpa.

N | Ko-Bo yacoB

+

Hroro

12

10%

4.3. Conep:xanue J1a0OPATOPHBIX 3aHATHH

Ounas ¢popma 00yueHusn

/a

HaumenoBanue 1ab0paTopHbIX 3aHATUN

Kon-Bo

qacoB

IIpakTHueckas
TOATOTOBKA

I/IsyquI/Ie MCXaHHNYCCKOI'O ABMIXKCHUA HAa MallIMHE ATBy,Ha

OmnpeneneHre MOMeHTa HHepLH MasiTHHKa O6epOeka

OnpeneneHre MOMEHTa HHEPLIMK METOJIOM KPYTHIIbHBIX KosieOaHuil

N3ydenne konebaHuit MAaTEMaTUYECKOTO MAasITHUKA U ONIPEIEIICHUE YCKOPEHUS
CBOOOJIHOTO MAICHUSA

+ |+ [+ ]|+

I/ISY‘ICHI/IG TrapMOHHUYCCKUX KoJieOaHUii ¢ IMMOMOIIBIO MMPYKUHHOT'O MAasATHUKA

W3ydenue 3aryxaromux KojJebaHui Npy BHYTPEHHEM TPEHUHU

OnpeﬂeneHHe BA3KOCTH XKUJKOCTH 11O METOAY Crokca

Onpenenenue JJIMHBI CBOOOIHOTO Mpolera Mosekyl U koddduunenrta
BHYTPEHHET0 TPEHHsI BO3yXa

+ |+ +]|+

HccnegoBanue QJICKTPOCTATUYCCKOI'O MOJIA

M3MepeHne EMKOCTH KOHIEHCATOpa

Ri8lel o |~Njo|jal & |wNe

I/ISMepeHI/Ie COIMPOTUBJICHHUA ITPOBOJHUKOB METOAOM MOCTA YurcroHna

[EY
N

I/I3y‘~I€HI/I€ OCIH ITOCTOAHHOT'O TOKa

=
w

I/I3MCpCHI/IC FOpI/I3OHTaJ'IBHOI71 COCTaBJISIONICH MarHUTHOTO IOJIS 3eMin

[EEN
N

I/I3yquI/Ie LEIHU IMMEPEMEHHOTO TOKA U ONIPCACICHNEC HHAYKTUBHOCTH KaTYIIKH

N (INININININ N (NN N INEIN

+l+[+[ |+ +

15

Nzydenne nudpakiiuu cBeTa u onpeaeneHue UTHHBI CBETOBON BOIHBI IPU
TTOMOIIH TU()PAKITMOHHON PEIIETKU

N

+

16

HOJ’Iy‘{eHI/IC 1 aHaJIn3 NOJIIPU30BAHHOT'O CBETA

17

I/IsyquI/Ie BpalICHUA MIOCKOCTH MOJAPHU3allhi CBE€TA OIITUYCCKH aKTHBHBIMU
BCIICCTBAMU
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5 s
O m 5 Eé
Ne y e g¢g
HaunmenoBanue 1ab0paToOpHBIX 3aHATUI =8| Eo
n/n g7 | E&
S o
S B
18 | M3yyeHue ONTHYECKUX MUPOMETPOB 2 +
19 | 3ydenue 3akoHOB BHEIIHETO GoToddhdekTa 2 +
20 | Ananu3 ceKkTpa M3JIydeHHsl ra30pa3psiiHON JTaMIIbI 2 +
21 | AHanu3 crieKTpa M3IydeHUs JaMITbl HAKaJTMBaHUS 2 +
HTroro 44 | 20%
3aounas popma oOyueHust
m R
s | £8
< 8 =
No . 5 2 o
HaunmenoBaHue 1a00paTOPHBIX 3aHATUH Q = 5
/1 o S g
§ |&¢
1. | U3yyeHue MexaHMYECKOIO ABMKEHMsI HAa MallMHe ATBY/a 2 +
2. | Onpenenenue BSI3KOCTH KUIKOCTH 110 Metony CTokca 2 +
3. | MccnemoBaHue 3IEKTPOCTATHIECKOTO MOJIS 2 +
4. | OnpeseneHye ropu30HTAIbHON COCTABIISIONIEH MArHUTHOTO 110JIs1 3eMIIU 2 +
5 W3yuenne nudpakuny cBeTa U ONpeAeIeHUE JITMHBI CBETOBON BOJHBI IIPU 9 +
" | moMonu TUPPAKITMOHHON PEIIETKH
6 | M3ydeHune onTHYeCKUX MUPOMETPOB 2 +
Hroro 12 | 20%
4.4. Conep:xaHue NPAKTHYECKUX 3aAHATHI
Ounasn gopma o0yueHus
=N
g g
Ne . 28| ¢ S
HanmeHoBaHMe MPaKTUYECKUX 3aHATUI =2 | £5
IIIT S = = =
& < =
a )
= =
1 Kunematuka 2 +
2 Jlunamuka 4 +
3 3aKOHBI COXPaHEHUs 4 +
4 MexaHnueckue Koue6aHus U BOJTHBI 4 +
5 DJeMeHTbl MOJIEKYJISIPHON M CTaTUCTUYECKOM (pu3MKH 4 +
6 DJeMEHTHl TEPMOIMHAMUKA 4 +
7 DIIeKTPOCTaTHKA 4 +
8 [ToCTOSIHHBIN TOK, 2JIEKTPUUYECKUE IENH U MaTepHaIbl. 4 +
9 [TocTossHHOE MarHUTHOE TT0JIe 2 +
10 | DnekTpoMarHuTHbIE KOJEOAHUS U BOJIHBI. 4 +
11 I'eomeTpuyeckas ¥ BOJHOBAs! ONTHKA 2 +
12 KBanrToBas ontuka 2 +
13 | DneMeHTH KBAaHTOBOM MEXaHUKU M aTOMHOM (DU3HKH 2 +
14 ATOMHOE SAPO U PJI€MEHTAapHbIE YaCTHUIIBI 2 +
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5 s
S m 5 :é
No o 2 o g9
HaumeHoBaHue MpakTUYECKUX 3aHATUN =8| Eo
T g7 | E&
g2
=
Hroro 44 | 20%
3aounas popma o0OyueHust
g s
2 2
Ne N 22| g¢
HanmMmeHoBaHMe PaKTUYECKUX 3aHATUI 59 | =5
n/m S5 | &
<
8 g
=
1 Kunemaruka 1 AuHaMHuKa MaTepHabHOM TOUYKU U TBEPAOTO Tela. 3aKOHBI 5 +
' coxpaHeHHs. MexaHndecKue KojaeOaHus U BOJHBI.

2. OnekrpocraTika. [locTOSIHHBIN TOK, SIEKTPUYECKUE 1IETTH U MaTepUAIIbL. 2 +
[TocTossHHOE MarHUTHOE MOJIe. DIEKTPOMAarHUTHASI MHTYKITHSI. 2 +
DIEKTPOMAarHUTHbIE KOJICOAHMSI U BOJIHBI. 2 +

3 BonnoBas ontuka. SIBnenus nntepdepeHun, tudpakium, noaspu3alin 9 +

' CBETOBBIX BOJIH.
4, KBanrtoBas onrtuka. SIBnenue ¢potorddekra. TennoBoe nznyueHue 2 +
Hroro 12 | 20%
4.5. Buasbl u coiep:kaHue CaMOCTOSITEIbHOI PadoThl 00y4YaIOLIUXCS
4.5.1. Buasl caMOCTOSITENIbHON pabOoThl 00YJarOIIUXCs
KomnuecTtBo vacos
Buasl camocTosiTennbHONM PabOThI 00yUYaOIIUXCS
Ounas popma 3aouHas popma
00y4eHus oOyueHus

IToAroToBKa K NPaKTUYECKUM 3aHITHSIM 30 18
[TonroroBka k 1a00PATOPHBIM 3aHATUSAM H K 3aIIUTE 30 28
71a00paTOPHBIX PaboOT
BeinosnHeHne KOHTPOJIbHON paboTh - 26
CaMocToATENbHOE U3YUYEHUE OTJIENbHBIX TEM U 24 144
BOIIPOCOB
[ToaroToBka K MpOMEKYTOYHOM aTTECTAINH 9 18
Hroro 93 234
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4.5.2. Coneprxanre CaMOCTOSITEIIbHONW paOOTHI 00yUJatOIIUXCS

HaumeHnoBanue TeM 1 BOIPOCOB

Koi-Bo
JacoB

Ounas

¢dopma
o0OyueHus

3aoyHas

¢dbopma
o0yueHus

Kunemaruka. 3amaun OalJIMCTUKH, HaBEAEHHWS Ha Ieb,
ONTUMU3ALMH JIBHXKCHHSI, UX TPUMEHEHUE B arPOMHKEHEPHH.

8

18

Jnnamuka. PeakTuBHOE nBroKeHUE. [IBIDKeHHME HEOCCHBIX TEII.
ITonérel B KOCMOC. Y CTONYMBOCTD IBUKEHHUS. | MPOCKOIIBI.

18

3akoHbl coxpaHeHHs. [lepemaya MOITHOCTH B MEXaHHUYECKHX
cucremax. IIpoGimema Oe3omopHoro nBmkeHHs. I[Ipobiema
BEYHOTO JIBUTATEJIS IEPBOTO POJIA.

18

Mexanuueckue KojeOaHMsi W BOJHBIL. Pacu€T KOHKPETHBIX
COCTOSIHUH U OoIlpe/esieHre COOCTBEHHBIX YacTOT KosieOaTeabHbIX
CUCTEM

18

DONEeMEHTBl  MOJICKYJSIPHOH W CTaTUCTUYECKOW  (pHU3HKH.
Oco0eHHOCTH KHUIIKOTO coCTOossHUS. [loBepXHOCTHOE HATSIKEHUE,
CMavMBaHWe, KanmuuApel. [louBeHHAs BIara v MOJUB pacTCHUH.

14

DeMEHTEI TCPMOAUMHAMUHKH. Temnnosas OHCPICTHKa H eé
JKOJOTMYCCKHUM AaCIIeKT. TGHJIOI/I?;OJI?[III/UI, METOJBI S5KOHOMUHU
TCIlIA.

16

OnekrpocraTuka. CTaTHYecKOe 3JIEKTPUYECTBO. DJIEKTpHU3ALUs
Ten. J|BM)KeHHe 3apsDKEHHBIX YacTHIl B AJIEKTPUYECKUX MOJIAX.
Amnanorun MCXKAY DOJICKTPOCTATUYCCKMM M TI'paBUTAllMOHHBIM
HOJISIMU.

16

IlocTOAHHBIA  TOK, DJIGKTPUYECKHE LMW W MaTepHUalbl.
DJIEKTPUUYECKUI TOK B KUIKOCTAX WM razax. KOpoHHbIH pa3psia.
OneKTpOPUIBTPHI.

16

IToctosnHoe  MarHuTHOe Tmone. IloCTOSHHBIE  MAarHUTBHI.
MarnutHoe mone 3emun. J[BHKEHHE 3apsOKEHHBIX YacTHI[ B
MarHuTHBIX NOJsIX. Macc-CnekTpomMeTpusl.

16

10.

DneKTpOMarHuTHhIE KoliebaHus W BoNHBL. M300peTeHue paauo.
Ilepenaua CUTHAJIOB. Panmocssase Hu paaroOIOKALIMSL.
MuKpOBOIHOBAs] TEXHHKA.

16

11.

FGOMeTpI/I‘-IeCKaSI U BOJIHOBag ontuka. Onruueckue I/I306pa)K€HI/I$I.
Mexanusm 3penus, AedexTsl 3peHus. OnTuyeckue SBICHUS B
atMocdepe.

16

12.

KBantoBas  ¢u3mka.  DleMEHTbl  KBAaHTOBOM  OMNTHKH.
JlromuHecnieHusA. BBIHY)KI€HHOE€ W3JIy4Ye€HHE W ONTHYECKHE
KBaHTOBble reHepatopbl. ®ortonsl. Ombeir bére, >3ddexr
KomnToHa.

16

13.

®duznka aToMa M AJIEMEHTHhl (U3UKH TBEPIOTO Tena. DJIEeMEHTHI
KBAaHTOBOM MeXaHUKH. IlocTaHoBKa 3agad O JIBIDKEHUH
MukpouacTull. Omneparopsl (usmdecknx BenuuuH. KBaHTOBBIE
COCTOSIHUS.

16

14.

SAnepuas puzmka. ATOMHOE AP0 U DIEMEHTAPHBIC YACTHIIHL.
Nonnsupyromye u3JIy4eHusT W OLEHKa UX JEHCTBUSA Ha
MaTepUaJibl W JKHMBBIE OpraHu3Mbl. Meroapl HU3MEpEeHUs

15

18
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WHTECHCUBHOCTU HMOHU3HUPYIOIIUX H3Iy4eHU. EcrecTBeHHBbIH
paauanoHHbIN (oH.
15. | CoBpemenHas ¢pu3uveckas kapTuHa Mupa. Ponb pusuku B 3 5
pPa3BUTUU TEXHUKH U arpONPOMBITIINIEHHOTO MPOU3BOJICTBA.
Hroro 93 234

5. YueOHO-MeTOAHYECKOE o0ecliedeHrne CaMOCTOSATeIbHOI PadoThl 00y4a0IIMXCs
0 JUCIUIIINHE

YuebHo-MeToanueckue pazpaborku umerorcs B Hayunoit  6ubnumoreke dI'BOY BO HOxHo-
VYpansckuii 'AY:

1. MonekynsipHas (pu3uka U TepMOAMHAMHKA [DIEKTpOHHBIN pecypc] : yueb. mocobue s
CaMOCTOSITEITLHOW pabOThI CTYICHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [HampasieHuid 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepretuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactutenbHOrO  Chipbs, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIlUH U
KOMIUIEKCOB, crernanibaoctu 23.05.01 Hazemubie TpancnopTHO-TeXHOJIorH4eckue cpeactsa] / KOxuo-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensOunck: FOxHo-
VYpansckuit 'AY, 2019. - 47 c. : tabn. - bubmuorp.: c. 47 (5 nHas3s.). Pexum pocrymna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®du3nyuecKkre OCHOBBI KIIACCUYECKONH MEXaHHUKHU [ DIEKTPOHHBIN pecypc] : yued. mocobue s
CaMOCTOSITEITLHOW pabOThI CTYICHTOB OYHOW M 3a04HON (GopMbl oOydeHwus [Hampasienui 35.03.06
Arpounxxenepus, 13.03.02 DnexkrposHepreTuka u 3nekTporexHuka, 19.03.02 ITpoaykTel nuTanus u3
pactutenbHOrO  Chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllMH |
KOMIUIEKCOB, crernanbaoctu 23.05.01 Hazemubie TpancnopTHO-TeXHOJIOrHYeckue cpenactsa] / KOxuo-
VYpansckuii 'AY, Uncturyr arpomnxenepun ; coct. E. M. Bacapeiruna. - YensOunck: FOxHo-
VYpansckuit ['AY, 2019. - 99 c. : un, tabn. - bubmmorp.: c¢. 99 (5 HasB.). Pexxum poctyma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

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

4. DneKTpOMarHUTHbIE SIBICHUS U KBaHTOBbIE (D (PeKThl [ DNEeKTpOHHBIHN pecypc]: yued. mocodue
JUISL CaMOCTOSITEIbHON pabOThI CTYJEHTOB OYHOM U 3a04. popMbl 00yueHus / FOxHo-Ypanbckuit 'AY,
Wuctutyt arpounskeHepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 49
c. - Joctym u3 nokanbHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf.

6. ®oHI OLICHOYHBIX CPEACTB AJIs NPOBEICHUS
NPOMEKYTOYHOM aTTeCTAUMH 00y4YaoIIUXCS M0 JUCHUIITIUHE

Jl1s ycTaHOBJIEHHSI COOTBETCTBUS YPOBHS NOJATOTOBKU oOyuatonuxcs TpedoBanusim @I'OC BO
pa3paboTaH (OHJ OLEHOYHBIX CPEICTB JUIS TEKYILEro KOHTPOJS YCHEBAEMOCTH W MPOBEACHUS
MIPOMEXYTOUHOM aTTecTaly 00yJaromuxcs no AucuurinHe. @OoH]T OLIEHOYHBIX CPEICTB MPeICTaBIeH
B [Ipunoxxenuu.

19


http://nb.sursau.ru:8080/localdocs/vmat/53.pdf
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf
http://nb.sursau.ru:8080/localdocs/fisika/17.pdf
http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

1.1.

1.2.

1.3.

1.4.

1.5.

1.6.

1.7.

7. OCHOBHAS U A0NOJHHUTEIbHAS yueOHasl IuTepaTypa, Heo0XoaAuMasi 1J1s1 0CBOEHUS

AUCHHUILTHHBI

OcHoBHasl 1 JOTIOJIHUTEIbHAS yueOHas uTeparypa umeercs B HayuHoii  O6ubimoreke u
AIEKTPOHHOU MH(pOopMaImoHHo-00pazoBatenpHoM cpeae ®I'BOY BO 0xHo-Ypansckuii [AY.

1.
2.
3.

4.

OcHoBHas JInTEpaTypa

I'padosckuii, P. . Kypc ¢usuku / P. U. I'pabockmii. — 14-¢ uzn., crep. — CaHKT-
[TetepOypr : Jlanb, 2024. — 608 c. — ISBN 978-5-507-47391-5. — TekcT : anexkTpoHHbIH //
Jlans : anekTpoHHO-OMOMMoTeuHas cucrema. — URL: https://e.lanbook.com/book/367019.
WBanos, 1. B. CoopHUK 337124 110 KypCcy OCHOBBI (pU3UKU U OMODU3HKY : yueOHOE TTocoOue
/ . B. UBaroB. — 2-¢ u3x., ucnp. — Cankr-IletepOypr : Jlanp, 2022. — 128 ¢. — ISBN
978-5-8114-1349-2. — Tekct: osnekTpoHHbd // Jlanb : 3IEKTPOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/210920.
Jlusennes, H.M. Kypc ¢usuku: yueOnuk / H. M. JluBennes. — 7-e u3a., crep. — CaHKT-
[TerepOypr : Jlanb, 2022. — 672 c. — ISBN 978-5-8114-1240-2.— TeKcT: 31eKTPOHHBIN//
Jlasb : anekTpoHHO-OMOIMoTeyHas cuctema. — URL:
https://e.lanbook.com/book/210782.
Bacapeiruna, E. M. 3akoHBI TOCTOSIHHOTO TOKa: yueOHoe mocobue / E. M. bacapeiruna, 1O.
A. Huknmun; FOxHO-Ypansckuit [AY, UacTutyT arpontkenepun. — YensaOunck: FOxHo-
VYpamsckmit T'AY, 2022. — 116 c¢. : wun, Tabm. — Pexum gocryna:
http://nb.sursau.ru:8080/localdocs/fisika/31.pdf. - Tekct : 3MeKTPOHHBIN.

JlonoiHUTeILHAS JTUTEpPaTypa

Wpanos, 1. B. OcHoBbl pu3uku u 6nodusuku: yuyebnoe nocodbue / . B. IBanoB. — 2-¢
u3 ., uctp., gon. — Cankt-IlerepOypr: Jlans, 2022. — 208 ¢. — ISBN 978-5-8114-1350-8.
— Texkcr: anekTpoHHBIN //  JlaHb: 2MEKTpOHHO-OMOMMOTeuHas cucrema. — URL:

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

Wponos, U. E. 3anaun no obmeli pusuke: yuedHoe nocodue mis By3os / U. E. Uponos. —
18-e usn., crep. — Cankrt-IlerepOypr: Jlanb, 2021. — 420 c. — ISBN 978-5-8114-6779-
2.— Texkcr: snextpoHHslid// JlaHb: »neKTpOHHO-OMOMMOTeuHass cuctema. — URL:
https://e.lanbook.com/book/152437.

I'pabosckuii P.1. Coopuuk 3aaau no gusuke: yuedHoe nocobdbue / P. N. I'paboBckuii. — 4-¢
u3n., crep. — Cankt-IlerepOypr: Jlans, 2022. — 128 c¢. — ISBN 978 5-8114-0462-9. —
Texcrt: 3JIEKTPOHHBIN// Jlans: 3JIEKTPOHHO-OMOIMOTEeUHAs cucTema. —
URL:https://e.lanbook.com/book/210959.

. Pecypcm l/lH(l)OpMalll/[OHHO-TeJ'IeKOMMyHI/IKaIII/IOHHOﬁ CeTHu «I/IHTepHeT», H606XOHI/IMbIe

IJISI OCBOCHHS THCIUILINHBI

Enunoe okHO ocTyna K yueOHO-METOIUUECKUM pa3zpaboTkam https://toypray.pd

OBC «Jlanb» http://e.lanbook.com/

VYuusepcuterckas 6udmmoreka ONLINE http://biblioclub.ru

®usuka. MexaHuka: BUPTyaJbHBIH aHAJIOr JaOOPATOpPHOro oO0OpynOBaHUs: OOydaroluil

pecypc IUIsi caMOCTOATENIbHOM pabOThl CTYACHTOB OUYHOM M 3a04HON (opmbl 0OydeHus. - Tekcr:
AJIEKTPOHHBIN. - AZlpec B ceTH: https://edu.sursau.ru/course/view.php?id=3963

9. MeroauvecKkue yKa3aHus il 00y4al0IUXCH 110 OCBOCHUIO JUCHMIITIMHbI

YyeOHo-MeToanYecKue pa3padboTku umeroTest B Hayunoit  Oubnuotexe 51 3JEKTPOHHON
uHpopmannoHHo-o0pa3oBarensHOi cpene PI'BOY BO FOxHO-Ypansckuii [AY:

l.

MonekynsipHass ¢pu3MKa U TepMOJIMHAMUKa [DIEeKTpOHHBIN pecypc]: yueb. mocobue s

CaMOCTOSITENTbHONH PabOThl CTYACHTOB OYHOM M 3a0uHOU (opmbl 0OyueHus [HampasieHuil 35.03.06
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Arpounxenepus, 13.03.02 DnekrposHepreTuka u snekTporexHuka, 19.03.02 [IpoaykTel nuTaHus U3
pacturenpHOro cuipbsi, 23.03.03 OxcmyaTanus TpaHCIOPTHO-TEXHOJOTMYECKMX MAIUUH U
KOMILIEKCOB, criennaiibHocTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii I'AY, Wnacturyr arpoummkeHepun; coct. E. M. Bbacapeiruna. - YemssOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 47 c.: tabn. - bubmwmorp.: c. 47 (5 Ha3B.). Pexum pocryna:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. ®u3nYecKue OCHOBHI KJIACCHUECKOM MEXaHUKH [ DIIEKTPOHHBIN pecypc]: yueb. mocodue ajis
CaMOCTOSITENTLHOW paboOThI CTYIEHTOB OYHOW M 3a04HON (opMbl oOydeHwus [Hampasienuir 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snaekTporexuuka, 19.03.02 ITpoaykTel nuTaHus u3
pactutenbHOro  Chipbsi, 23.03.03 DOkcruryatanuss TPaHCHOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennaibHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJIOTHYECKUE cpeacTBa] / KOxHO-
VYpaneckuit ['AY, Wnacturytr arpoummkenepun; coct. E. M. bacapeirmna. - YemsiOunck: HOxHo-
VYpaneckuii 'AY, 2019. - 99 c.: wun., tabn. - bubmuorp.: ¢. 99 (5 Has3B.). Pexxum nocryna:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Dmnekrpocratuka. IlocTosHHBIN TOK [DNEKTpOHHBIH pecypc]: ydeOd. mocobue s
CaMOCTOSITENTHOW Pa0OThI CTYACHTOB OYHOW M 3a04. popmbl oOydenust / IOxuo-Ypansckuit 'AY,
Wuctutyt arpounxenepun; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 95
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. DneKTpoOMarHUTHbIE SIBIICHUS U KBAaHTOBBIE 3(h(eKThl [ DeKTpoHHBIHN pecypc]: yuebd. mocodue
IUISL CAMOCTOSITENIEHOW PabOThI CTYJJCHTOB OYHOH | 3204. (hopmbl 00yueHus / FOxuo-Ypansckuii [AY,
Wuctutyt arpounxenepuu; coct. E. M. bacapsiruna - Yensiounck: IOxno-Ypansckuit [AY, 2018 - 49
c. - loctym u3 nokanpHo# cetr: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. OnextpuuectBo. Marnetusm. OnThka W KBaHTOBas (¢u3uka [DIEKTPOHHBIH pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYJICHTOB OYHOM M 3a09HOM (popMbl 00yueHus [Hanpasienuii 35.03.06
Arpounxxenepus, 13.03.02 Dnexkrposnepreruka u 3nekTporexHuka, 19.03.02 ITpoaykTel nutanus u3
pactuTenbHOTO  Chipbsi, 23.03.03 DOkcruryatanuss TPaHCHOPTHO-TEXHOJOTHYECKUX MAIUH U
KOMIUIEKCOB, crermanbaoctu 23.05.01 HazemHbie TpancnopTHO-TeXHOJIorHYeckue cpenactsa] / KOxuo-
VYpansckuii [AY, Uncturyt arpoumkenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u gon. - Yensabunck: FOxuo-Ypansckuit 'AY, 2019. - 182 c.: un., tabn. - bubauorp.: c. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. ®usnyeckre OCHOBBI MeXaHUKH. MoekynsapHas GU3MKa U TEPMOJUHAMUKA [ DIEKTPOHHBIHI
pecypc]: 1a0opaTOpHBIM MPAKTUKYM ISl CTYACHTOB OYHOM U 3a049HON ()OpMBI OOYUEHHUS [ HAaIpaBIeHUN
35.03.06 Arpounkenepus, 13.03.02 OnextposHepretuka u snekrporexHuka, 19.03.02 IIpogyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 Dkcmnyaranus TpaHCIIOPTHO-TEXHOJIOTUYECKUX MAIIUH U
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii [AY, Uncturyt arponmkenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3.,
uchp. u jon. - Yensabunck: FOxuo-Ypansckuit 'AY, 2019. - 136 c.: uin., Tabn. - C npui. - bubnuorp.:
c. 133 (5 nasB.). Pexxum gocryna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

7. JlaGopatopHas pabota Nel. OmnpeneneHue YCKOpEHHsS CHIIBI TSKECTH C TOMOIIBIO
MaTEeMaTHYeCKOro MasTHHKA: METOJIMYECKUE YKa3aHUs JJIS CaMOCTOSTENIbHOW pabOThl CTYAEHTOB
OyHOH ¥ 3ao4yHOil Qopm oOyueHuss [Hampaienudt 35.03.06 Arpounkenepus, 13.03.02
DnekTpodHepreTuka M 31eKTpoTexHuka, 19.03.02 IIpoaykTsl muTaHUsS M3 PACTUTEIBHOIO CBIPBA,
23.03.03 Dxcrnyarauusi TPaHCHOPTHO-TEXHOJIOTMYECKMX MAIIMH U KOMIUIEKCOB, CIEHUATbHOCTH
23.05.01 HazemHuble TpaHCTIOPTHO-TEXHOJIOTHYECKHE cpeAcTBa] / cocraputenu: E. M. bacapeiruna, 1O.
A. Huxumms; FOxno-Ypansckuit [AY, UactutyT arpormkenepuu. - Yenaounck: FOxxHo-Ypanbckuii
I'AY, 2021. - 10 c.: un., Tabmn. - bubmumorp.: ¢. 10 (8 Ha3B.). - TekcT: PAEKTPOHHBINA. - AJpec B CETHU:
http://nb.sursau.ru:8080/localdocs/fisika/20.pdf

8. JlabGopatopnass pabora Ne2. MccrnenoBaHue paBHOYCKOPEHHOIO JBHM)KEHHS Ha MallluHE
ATByJa: METOJIMYECKHE YKA3aHUS JJISI CAMOCTOSITETIbHOM paboThl CTY/IEHTOB OYHOM M 3a04HON (hopM
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oOyuenus [Hanpasienuit 35.03.06 Arpounskenepus, 13.03.02 DaeKTpoIHEPreTHKA U AICKTPOTEXHUKA,
19.03.02 TlponykTel NmUTaHUs W3 pacTUTENBHOro cbipbsd, 23.03.03 Oxcrmulyaranus TpaHCIOPTHO-
TEXHOJIOTMYECKUX MaAIIlMH M KOMIUIEKCOB, crnenuaibHocT 23.05.01 HaszemHble TpaHcnopTHO-
TexHosiornueckue cpeactsal / cocrasutenu: E. M. bacapeiruna, F0. A. Hukumun ; FOxxHO-Y panbckuii
I'AY, Uncturyr arpowxkenepuu. - Yemssounck: HOxuo-Ypansckuii 'AY, 2021. - 10 c.: un., Tabm. -
bubnmorp.: c. 10 (8 Ha3B.). - TekcT : AMEKTPOHHBIN. - AJpEcC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/21.pdf

9. JlabopatopHas pabora Ne3. OmpenereHne MOMEHTa MHEPLHUU Tela METOJAOM KPYTHIBHBIX
KOJICOaHUH : METOJUYECKHE YKa3aHUs JUIsl CAMOCTOSATENbHON pabOThl CTYACHTOB OYHOM M 3a0YHOMN
dbopm o00yuenuss [HampaBnenuii 35.03.06 Arpoumxkenepus, 13.03.02 DiekTposHepreTuka u
anekTporexHuka, 19.03.02 IlpoxyxTel nmuTaHus U3 pacTUTENBHOIO Cbipbs, 23.03.03 Okcrmyaranus
TPAHCIIOPTHO-TEXHOJOTUYECKUX MAIIMH W KOMIUIEKCOB, creunanbHoctd 23.05.01 Hazemubie
TPaHCIOPTHO-TEXHOJIOTHYecKue cpenctBa] / cocrasutenu: E. M. bacapeiruna, 10. A. Hukwummun ;
IOxnO-Ypanbckuii 'AY, UHcTutyT arpomxenepun. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 9
C.: Wi, Ta0i1. - bubmuorp.: c. 9 (8 Ha3B.). - TEKCT : SNEKTPOHHBIA. - AJIpec B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/22.pdf

10. Jlaboparopnass pabora Ne4. VI3yueHue TrapMOHHUYECKOTO KOJICOAHHS C ITOMOIIBIO
MPYXKUHHOTO MasiTHUKA: METOJUYECKHE YKa3aHUs JJI1 CaMOCTOSITeNIbHOM paboThl CTYJEHTOB OYHOU U
3a04HOM (popm oOyuenus [HanpasieHuil 35.03.06 Arpounxenepusi, 13.03.02 DnexrposHepreTuka u
anektporexHuka, 19.03.02 IIpoaykTel nuTaHus U3 pacTUTENBHOTO Cbipbs, 23.03.03 Dxcruryaranus
TPaHCIIOPTHO-TEXHOJIOTUYECKUX MaIlllMH W KOMIUIEKCOB, crnenuanbHoctd 23.05.01 Haszemusbie
TPaHCIOPTHO-TEXHOJIOTHYeckue cpenactBal / coctaButenu: E. M. bacapeiruna, FO. A. Hukumun ;
HOxHo-Ypanbckuiit 'AY, Uactutyt arpomxkenepui. - Uensounck: FOxuo-Ypansckmii [AY, 2021. - 10
C.: WL, Ta0J1. - bubmuorp.: ¢. 10 (8 Ha3B.). - TeKCT: 3JIEKTPOHHBIN. - AJIpeC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/23.pdf

11. JlaGoparopHas pabGotra Ne5. McciemoBaHue 3aTyxaroIuX KoJeOaHUIl: METOAMYECKHE
YKa3aHU ISl CAMOCTOSTENIbHOW pabOTHI CTYIEHTOB OYHOM M 3a04HOM (hopM 00ydeHHs [HampaBICHUN
35.03.06 Arpounkenepus, 13.03.02 Onexrposnepreruka u snekrporexHuka, 19.03.02 IIpoxyxTsl
MUTaHUS U3 PACTUTENBHOTO ChIphs, 23.03.03 DkcmmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMILIEeKCOB, crnenuanbHocTd 23.05.01 HaszemHble TpaHCHOPTHO-TEXHOJIOTHYECKHUE CpeacTBa) /
cocrauten: E. M. bacapeiruna, 1O. A. Hukumun; OxHo-Ypansckuit ['AY, HWacrutyt
arpomxenepuu. - Yensounck: FOxuo-Ypansckuit 'AY, 2021. - 10 c.: ni., Tabxa. - bubmumorp.: ¢. 10 (8
Ha3B.). - TeKcT: ANeKTPOHHBIN. - Anpec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/24.pdf

12. JlaGoparopHas pabora Ne6. OmpeneneHue MOMEHTa HMHEPLMHM MasTHHKa MakcBesua:
METOJAMYECKUE YKa3aHUs ISl CAMOCTOSITEIbHOM paOOTHI CTY/IGHTOB OYHOM U 3a04HOM (hopM O0OyUeHHsI
[HampaByieHn#t 35.03.06 Arpounxenepus, 13.03.02 DnexTposHepreTrka U 1eKTpoTexHuka, 19.03.02
[IpoaykTsl mMTaHHMA W3  pacTUTENbHOro  chlpbs, 23.03.03 DOkcmiuyaranus TpaHCHOPTHO-
TEXHOJIOTUYECKMX MAIIMH U KOMIUIEKCOB, crnenuanbHocTd 23.05.01 HazemHble TpaHCIOPTHO-
TexHoJoruueckue cpeacrnal / cocrtautenu: E. M. bacapeiruna, 10. A. Hukumun; FOxxHO-Y panbckuit
I'AY, Uncturyr arpomxenepuu. - Yenaounck: IOxno-Ypansckuit 'AY, 2021. - 9 c.: un., tabdn. -
bubnuorp.: c. 8-9 (8 Ha3B.). - TeKCT: 2NIEeKTPOHHBIN. - AJIpeC B CETH:

http://nb.sursau.ru:8080/localdocs/fisika/25.pdf

13. JlaGopatopnas pabGora Ne7. OmpeneneHue CKOPOCTH MHYJIH C TMOMOIIBIO KPYTHJIBHO-
0aJUTMCTUYECKOTO MasiTHUKA: METOIMYECKUE YKA3aHUS JIJIsl CAMOCTOSITENIbHOM pabOoThI CTYJEHTOB OYHON
1 3a0uHON (popm oOyuenust [Hanpasiaeruit 35.03.06 Arpourkenepus, 13.03.02 DnekTposHepreTuka u
anektporexHuka, 19.03.02 IIpoaykTel muTaHus M3 pacTUTENBHOTO ChIpbs, 23.03.03 Dxcruryaranus
TPaHCIIOPTHO-TEXHOJIOTHYECKUX MallMH M KOMIUIEKCOB, crnenuanpsHoctd 23.05.01 Haszemusble
TPAHCIIOPTHO-TEXHOJOTHYeCKue cpeactBal / cocraButenu: E. M. bacapeiruna, 0. A. Huxummh;
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IOxnO-Ypanbckuii 'AY, UnctutyT arpomwkenepun. - Yensounck: FOxuo-Ypansckuii 'AY, 2021. - 10
C.: W, Tabu. - bubnumorp.: c. 9-10 (8 Ha3B.). - TeKCT: ANMEKTPOHHBIN. - AIpeC B CETH:

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

14. JlabopatopHas pabora Ne8. M3ydeHue ymnmpyroro u HEyHmpyroro yjaapa: METOIUYECKHE
YKa3aHUs JJIs1 CAMOCTOSTENIbHOW pabOThI CTYIEHTOB OYHOM M 3a04HOM (hopM 00y4YeHHS [HanpaBICHUI
35.03.06 Arpoummxenepus, 13.03.02 DnextposnepreTuka u djekTpoTexHuka, 19.03.02 ITpomykTbi
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmnyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAlIUH U
KOMILIEKCOB, crenuanbHoctd 23.05.01 HasemHble TpaHCIOPTHO-TEXHOJOTHYECKHE cpeacTBa] /
cocraputen: E. M. Bacapeiruna, 1O. A. Huxkumun; OxnHo-Ypansckuit T'AY, HWacrtutyt
arpomxeHepud. - Yensounck: KOxxuno-Ypanbckuii ['AY, 2021. - 14 c.: un., Tabmn. - bubnuorp.: c. 13-14
(8 Ha3B.). - Tekcr: aneKTpOHHBIN. - AApec B ceTu: http://nb.sursau.ru:8080/localdocs/fisika/27.pdf

10. UudopmManmoHHbIe TEXHOJIOTHH, HCIIOJIb3yeMble IPH OCYIIeCTBJIeHHH
00pa30BaTeIbHOIO MpoIecca Mo THCHUIINHE, BKJIIOYasi epevyeHb MPOrPaMMHOI0 odecrevdeHust
4 HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

B Hayunoii OubnmoTteke ¢ TepMUHAIBHBIX CTAaHIMHA MTPEJOCTABISCTCS TOCTYI K 0a3aM JaHHBIX:
- Texakcnept (nHGopManoHHO-cripaBoyHas cucrema ['OCToB);
- «Cenbxo3TexHHUKa» (aBTOMAaTU3HPOBAaHHAS CIIPABOYHAsI CUCTEMA);

- My TestX10.2.

IlepeyeHb JTMIIEH3MOHHOTO POTPAMMHOI0 00ecreYeHN st

OmnepanoHHas CHCTeMa CIelHalbHOr0 HazHaueHus «Astra Linux Special Edition» ¢ oducHoi
nporpammoii LibreOffice, MyTestXPRo 11.0, nanoCAD Dnektpo Bepcusi 10.0 nokanbnas, nanoCAD
Otomnenne Bepeus 10.0 mokanpras, PTC MathCAD Education - University Edition, Moit Oduc CTtanmapTHBIH,
1C: Ipeanputsue 8. KommiekT a1t 00y4eHus B BBICIINX U CPEIHUX yueOHbIX 3aBenenusx, Windows 10 Home
Single Language 1.0.63.71, APM WinMachine 15, Microsoft Windows PRO 10 Russian Academic OLP 1License
NoLevel Legalization GetGenuine, Microsoft OfficeStd 2019 RUS OLP NL Acdmc, KOMIIAC 3D v19,
KOMIIAC 3D v18, KOMIIAC 3D v17, 1C: Yuusepcuter ITPO® 2.1, 1C: Komnemx [TPOD, Kaspersky
Endpoint Security, Microsoft Windows Server CAL 2012 Russian Academic OPEN 1 License User
CAL, Microsoft Win Starter 7 Russian Academic Open 1 License No Level Legalization Get Genuine, Microsoft
Office 2010 Russian Academic OPEN 1 License NoLevel, BuptyanbHbiii y4eOHbIil cTeHA «DIEKTPOMOHTAN
(CITO), MOODLE, «Hamr Caa» Kpucrasmn (Bepcust 10).

11. MaTepuanbHo-TeXxHH4YecKasi 6a3a, Heo0OXoAuMasi /1l OCYLeCTBJICHHSA
00pa30BaTeIbHOIO NMPOLECCa MO JUCHHUIINHE

Y4eOHble ayIMTOPHHU U1 IPOBEICHUS 3aHATHIH, NPeIYyCMOTPEHHBIX MPOrPaMMOi, OCHAIIlEeHHbIE
000py10BaHMEM M TeXHUYECKHMMH cpeacTBamMu o0ydeHusi. [lomemenusi 1Jjsi caMoCTOATENbHOM
padoThI 00yUYAKOIIUXCS.

1. YyeOnas ayauropus Ne205, ocHaliieHHast 000py/10BaHHEM U TEXHUUECKUMH CPEJICTBAMHU ISt
BBITIOJTHEHUS JTAOOPATOPHBIX pabOT MO MEXaHUKE U MOJIEKYJISIPHON (pU3UKe

2. Yuebnas ayauropus Ne209, ocHaiieHHas 000pyJ0BaHUEM U TEXHUUYECKUMU CPEICTBAMH IS
BBITIOJTHEHUS JIA0OPATOPHBIX pabOT MO ANEKTPOANHAMUKE, BOJIHOBOM U KBAaHTOBOI OINTHKE.

3. Yuebnas aymutopust Ne 310, ocHameHHas:

- MyJBTHMEIUIHHBIM KOMIUIEKCOM (KOMITBIOTEP, BUACOTIPOCKTOD);
- KOMIIBIOTEPHOM TEXHUKOM.

4. Yaebnas ayauropust Ne 423, ocHaleHHAs
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- MYJIbTUMETUHHBIM KOMIUIEKCOM (KOMIBIOTEP, BUJEOIIPOEKTOP).

IoMemeHus AJ1s1 CAMOCTOATEbHON PadoThI 00y4AKOIIMXCS.

1. ITomemenne Ne 303 mist caMOCTOSATEILHON PabOThI, OCHAIIIEHHOE KOMIIBIOTEPHON TEXHUKOU
C MOJKJIIOYeHHEM K ceTu «MHTepHeT»

Hepeqenb oﬁopyuonaﬂnﬂ U TEXHUIECKUX CPEACTB oﬁyqe}mﬂ

Ayn. 303 HOYTBYK HP 615 (VC289EA) RM76/2G/320/DVDR W/HD3200/DOS/15.6;
IIEPCOHAJIBHBI KOMITBIOTEP B KOMIIJIEKTE: cucremnsiii 610k Pentium E 5400 2.7GHZ,
xectkuid nuck 250 Gb, monutop 19" LCD, knaBuarypa, meiib — 30 wr.; [IPUHTEP CANON LBP-
1120 nazepnsiii; xpan ¢ anekrponpuBogom; [IPUHTEP CANON LBP-1120 nazepnsiii; UK ITYJIBT
AV U1 DKPAHA C DJIEKTPOITPMBOJOM; KOJIOHKH 5+1 SVEN IHO.

Ayn. 2053, 2093: VYcranoBka nabopatopHas «MasTHUK yHHBEpCaJbHBIN», YCTaHOBKa
nabopatopHas «MasTHUK MakcBeiutay; YcTaHoBKa aboparopHas «CoynapeHue mapoBy; Y CTAaHOBKA
naboparopHas «MamuHa ATByga»; YCTaHOBKa JJisi ONPEAENEHUS OTHOIICHUS  YJENbHBIX
TEIUIOEMKOCTEH BO3ayxa; YcraHoBKa jabopatopHas «lupockom»; HarmsmHble ydeOHBIE MOCOOUS;
Kommekt naGoparopun "DiexkTpuuecTBO M MarHetusm'; Monoxpomatop YM?2; VYcraHoBka s
M3yYeHHs 3aKOHOB T€OMETPUUYECKON ONTHKHW; YCTAaHOBKA JJISl M3y4YCHHUs AU(PPAKIUH; YCTaHOBKA IS
M3y4YeHUs WHTep(epeHIMr cBeTa; YCTaHOBKA AJI1 M3yUeHHUs MOJSpHU3allMi CBeTa; YCTaHOBKa IS
U3y4eHUsT aOCOJIFOTHO YEpHOro Teja; YCTaHOBKAa JJIs HCCIEIOBaHUS XapaKTEPUCTHK BaKyyMHOIO
(dhoTodIEMEeHTA.
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IIPH/IO/KEHUE

POHJ OHEHOYHBIX CPEJACTB

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

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

HanmMeHnoBaHME OLIEHOUHBIX
®Dopmupyemsie 3YH CpCACTB
Kon 1 HanmeHoBanue =
MHJKaTopa = £ o
JOCTHKEHHUSI g E E =t
KOMIICTCHIIMH 3HaHUA YMCHHSA HaBbIKA E’ § ;‘ ‘5
& E :E
< a <
=
NA-1 onk-1. Ob6y4atrommmiics Obyuarommiics Obyuarommiics 1. Onpoc Ha 1. Ox3ameH;
Hcnons3yer JIOJDKEH 3HATh! JIOJDKEH YMETh! JIOJDKEH BIIAJICTh: MPaKTH- 2. 3ayer
OCHOBHBIE 3aKOHBI OCHOBHbIE 3aKOHBI UCIIOIb30BATh HaBbIKaMHU: YEeCKOM
€CTECTBEHHOHAYYHBIX | €CTECTBEHHO- OCHOBHBIE 3aKOHBI UCTIONIb30BaHUS 3aHATHY;
JUCUUIUIMH IS Hay4YHBIX €CTECTBEHHO- 3HaHUH OCHOBHBIX 2. Oryer no
pereHus JUCIUIUIAH HaY4HBIX 3aKOHOB naboparop-
CTaHAAPTHBIX 3a/1a4 B | (usuxm) mis JVCIATUIAH €CTECTBEHHO- HOH pabore;
COOTBETCTBHUH C pemeHus (pmsukm) ams HAYJIHBIX 3.Tectupo-
HaINpaBJICHHOCTHIO CTaH/APTHBIX 33/1a4 | PEIICHUs JVCIATUIAH BaHME
npodeccHoHANTBEHOM B COOTBETCTBHU C CTaHIApTHBIX 3a1a4 | (pusnkm) aus
JEATETbHOCTH HAINpaBJIEHHOCTBIO | B COOTBETCTBHU C pemeHns
npodeccHoHaNBPHON | HAaNpaBIEHHOCTBIO | CTaHAAPTHHIX 3a/ad
JIeSTeIIbHOCTH poQeCCHOHANBHON | B COOTBETCTBHH C
—(b1.0.10-3.1) JesITeIbHOCTH HalpaBJIEHHOCTHIO
- (b1.0.10-Y.1) npodeccuoHaTbHOM
JeATEeNILHOCTH -
(b1.0.10-H.1)

2. HOK33aTe.]'[l/I, KPUTECPHUHU U HIKAJIA OHCHUBAHUA UHAHUKATOPOB JOCTUKCHUS KOMIIeTeHIIMii

N-1 onk-1. Ucnionb3yeT 0CHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHbBIX TUCIUIUINH JJIs PEeIICHUs
CTaHJAPTHBIX 33]1a4 B COOTBETCTBUH C HANPaBJIEHHOCTHIO MPO(ECCHOHATBHOM NeSITETbHOCTH

3HAET OCHOBHBIC
3aKOHBI
€CTeCTBEHHOHAYYHBIX
JUCUUIUINAH ((DU3UKH)
JUISL pEeLLICHNUS
CTaH/IapTHBIX 327124 B
COOTBETCTBUH C
HAIpaBJIeHHOCTHIO
npoQeCcCUOHANTBHOM
JIeITeIIbHOCTH

3HA€T OCHOBHEBIC 3aKOHBI

€CTECTBEHHOHAYYHBIX
muctutuiaH (pr3ukm)
JUTSL PELICHUS
CTaHIApPTHBIX 337a4 B
COOTBETCTBUU C
HaIPaBICHHOCTHIO
npodeccnoHaTLHOM
JIeATEeILHOCTU

HE3HAYHUTEIIbHBIMU
omuOKaMu
OT/ETbHBIMU

npobenaMu 3HaeT
OCHOBHbIE 3aKOHBI
€CTECTBEHHOHAYYHBIX

JucTUTUIAH (pr3uxm)
JUISL peLLIeHUsT

CTaHJAPTHBIX 33724 B

COOTBETCTBUH C
HAIPaBJICHHOCTHIO
npodeCCHOHATBHOM

JIeSITeIPHOCTH

(DOPMpreMHe KpI/ITepI/II/I U IIKaJla OOCHUBAHUS PE3YJILTATOB O6y‘-ICHI/I5{ 10 JUCHUIIJIINHEC
3VH
Henocrarounsriit JlocratouHsbIit Cpennuii ypoBeHb Beicoknii ypoBeHb
YPOBCHb YPOBCHB
51.0.10-3.1 OOyuarommiics He OO6y4atonmmiics cadbo OO0yuarommiics ¢ OO0yuJarommiics ¢

TpeOyeMoii CTeneHbI0
TIOJTHOTHI ¥ TOYHOCTH
3HAET OCHOBHBIEC 3aKOHBI
€CTECTBEHHOHAYYHBIX
JTUCTHATUIHH (pr3uxm)
JUIsl peILIeHUsT
CTaH/IapTHBIX 33/1a4 B
COOTBETCTBHH C
HAarpaBJIeHHOCTHIO
po¢eCCHOHATBHOM
JeITeIIbHOCTH
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b1.0.10-V.1 OOGyuaromuics He | OOyuarommuiics  cmabo | OOyuarommiics ymeetr | OOydaromuiics  yMmeeT
YMEET WCIIOJb30BaTh | YMEET  HCIOJIb30BaTh HCIIOJIb30BATh UCIIOJIb30BaTh
OCHOBHBIC ~ 3aKOHBI | OCHOBHBIC 3aKOHBI OCHOBHBIC 3aKOHBI OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX | €CTECTBEHHOHAYYHBIX €CTECTBEHHOHAy4YHBIX | €CTECTBEHHOHAYYHBIX
muctuiuine (pusuku) | aucummue  (Qusuku) | aucnMIuinH (GU3MKK) | AMCHUMIUIMH  ((DU3UKH)
TSt pewenus | s penieHus JUISL peILIeHUs ULt pemeHus
CTaHAApTHBIX 33/1a4 B | CTAaHNAPTHBIX 3a7ad B | CTAaHAApTHHIX 33/1a4 B | CTAaHJApTHHIX 3axad B
COOTBETCTBHH C | COOTBETCTBHH c COOTBETCTBHH C COOTBETCTBUH c
HaIPaBJICHHOCTBIO HaIlpaBJICHHOCTHIO HaIlPaBJICHHOCTBIO HaIlpaBJICHHOCTHIO
po¢eCCHOHATBHOMN npogeccHOHATBHOMN npodeccHOHATBHOM npodecCHOHATBHOM
JeATEIEHOCTH JeATEeIbHOCTH JesATEIEHOCTH JeATEeIbHOCTH
b1.0.10-H.1 OOyuarommiics He OO6y4atomnmmiicst cnado OObyuarommiics ¢ OO0yuatontuiics
BJIajieeT HaBBIKAMH BJIajieeT HaBbIKAMU HeOOJIBIINMU CBOOO/IHO Bi1azieeT
UCIIONIb30BAHMS WCTIONIb30BAHMS 3HAHU I 3aTpyJHEHUSIMU HaBbIKAMHU
3HaHUH OCHOBHBIX OCHOBHBIX 3aKOHOB BJIaieeT HaBbIKAaMU UCTIONIb30BaHMS 3HAHUH
3aKOHOB €CTECTBEHHOHAY4YHbIX | HCIIOJB30BaHMS 3HAHUU OCHOBHBIX 3aKOHOB
€CTECTBEHHOHAYYHbIX | JUCLUILIMH ((PU3UKH) OCHOBHBIX 3aKOHOB €CTECTBEHHOHAYYHBIX
JUCUUIUIAH ((DU3HKN) JUISL peILIeHUsT €CTECTBEHHOHAYYHBIX JTUCLUILIHH ((PU3UKH)
IUTSL PELCHUS CTaHJAPTHBIX 33134 B JUCLHMIUTAH ((H3UKH) JUTSL PELICHUS
CTaHJAPTHBIX 33134 B COOTBETCTBHH C JUTSL pELeHUS CTaHOAapTHBIX 33734 B
COOTBETCTBHH C HaIpaBJICHHOCTBIO CTaHJAapTHBIX 33734 B COOTBETCTBHH C
HAaIpaBJICHHOCTBIO npodecCHOHATBLHON COOTBETCTBHH C HaIpaBJICHHOCTHIO
npogeccHoHaNbHON JeATEeIbHOCTH HaIpaBJICHHOCTBIO npoecCHOHATBLHON
JeATEeIbHOCTH npodecCHOHATBLHON JeATEeIbHOCTH
JIeSITeIbHOCTH

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

TunoBble KOHTPOJIbHBIE 3a/laHUS] U MaTepUalibl, HEOOXOJUMBIE Ul OLEHKH 3HAaHUM, YMEHUN U
HAaBBIKOB, CO/iepKarcs B yueOHO-METOIUYECKUX pa3paboTKax, IPUBEACHHBIX HUXKE.

1. MonekynsipHas ¢u3uKa U TepMOAMHAMHUKA [DJIEKTPOHHBIA pecypc]: yueb. mocobue uis
CaMOCTOATENIbHON pabOThI CTYJEHTOB OYHOW U 3a04HOM (opmbl 00yueHus [HampaBieHuit 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreruka u 3nekrporexHuka, 19.03.02 IIpoaykTsl nutanus us
pactutenbHOTO  Chipbs, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHocTu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpansckuii I'AY, Uncturyr arpoummkenepun; coct. E. M. bacapeiruna. - Yemsounck: HOxHO-
VYpansckuii ['AY, 2019. - 47 c.: Tabxa. - bubnuorp.: c. 47 (5 Ha3B.). Pexxum gocryma:
http://nb.sursau.ru:8080/localdocs/vmat/53.pdf

2. dusnyecKkre OCHOBBI KJIACCHYECKON MEXaHUKH [DNeKTpoHHBIN pecypc]: yuel. mocodue s
CaMOCTOATENbHON pabOThl CTYJEHTOB OYHOW U 3a04HOM (Gopmbl 00yueHusi [HampasieHui 35.03.06
Arpounxenepus, 13.03.02 DnextposHepreTuka u 3nekrporexHuka, 19.03.02 IlponykTel nuranus us3
pactutenbHOTO  Chipbsi, 23.03.03 DOkcrulyatanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIllUH |
KOMILJIEKCOB, criennanbHoctu 23.05.01 HazemHuble TpaHcniopTHO-TeXHONOTHUecKue cpeactnal / FOxHo-
VYpaneckuii I'AY, Uncturyr arpounkenepun; coct. E. M. bacapeiruna. - Yemsounck: HOxHOo-
Ypansckuit T'AY, 2019. - 99 c.: wun, T1abn. - bubmuorp.: c. 99 (5 HasB.). Pexum npocryma:
http://nb.sursau.ru:8080/localdocs/vmat/52.pdf

3. Omnekrtpoctatuka. IlocTosHHBIH TOK [DNEeKTpOHHBIH pecypc]: yuyed. mocobue s
CaMOCTOSITENIbHOM paboOThl CTYEHTOB OYHOU U 3a04. ¢opMbl o0yueHus / FOxHo-Ypanbckuii 'AY,
Wuctutyt arpounskenepuu; coct. E. M. bacapeiruna - Uensounck: FOxuo-Ypansckuit 'AY, 2018 - 95
c. - Jloctym u3 nokanpHo#M cetr: http://nb.sursau.ru:8080/localdocs/fisika/17.pdf

4. D7eKTpOMarHUTHBIE SIBIICHUS U KBAaHTOBBIE 3(h(eKThI [ DnekTpoHHbIN pecypce]: yuebd. mocodue
JUISL CaMOCTOSITEIbHON pabOThI CTYZEHTOB OYHOM U 3a04. (hopMbl 00yueHus / FOxuno-Ypanbckuii 'AY,
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HNucturyt arponnxenepun; coct. E. M. bacapeirnna - Yensionnack: KOxxuno-Ypansckuii 'AY, 2018 - 49
c. - Hocryn u3 nokanbHoii cetu: http://nb.sursau.ru:8080/localdocs/fisika/16.pdf

5. DmnektpuuectBo. Marnern3sMm. OnTuka W KBaHTOBass (u3MKa [DIEKTPOHHBIA pecypc]:
1a00paTOPHBII IPAKTUKYM JJISl CTYICHTOB OYHOM M 3204HOM popmbl 00yueHus [Hanpasienuii 35.03.06
Arpounxenepus, 13.03.02 DnekrposHepreTuka u snekrporexnuka, 19.03.02 ITpoaykTel nUTaHUs U3
pactutenbHOro  chipbsi, 23.03.03 DOkcrulyaTtanus TpPaHCIOPTHO-TEXHOJIOTHYECKUX MAIUH U
KOMILIEKCOB, criennanbHoCcTH 23.05.01 HazemHbIe TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuii 'AY, Uncturyt arpourkenepun; coct.: E. M. bacapeiruna, 10. A. Hukumms. - 2-e u3f.,
uctp. u nom. - Yensaodunck: KOxHo-Ypansckuii [AY, 2019. - 182 c.: un., 1abdn. - bubmuorp.: ¢. 182 (5
Ha3B.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/40.pdf

6. dusnueckre OCHOBBI MEeXaHUKH. MoJieKysipHast (U3HKa ¥ TEPMOJIMHAMUKA [ DICKTPOHHBIN
pecypc]: 1abopaTOpHBIM MPAKTUKYM I CTYJEHTOB OYHOM U 3204HOM ()OpMbI 00YUCHUS [HAPABICHHIA
35.03.06 Arpounkenepusi, 13.03.02 DnektposHeprerrika W snekrporexHuka, 19.03.02 IIpomgykTbl
IIUTaHUS U3 PACTUTENBHOIO ChIpbs, 23.03.03 DkcrmyaTanus TpaHCIOPTHO-TEXHOJIOTHYECKUX MAIIUH U
KOMIUIEKCOB, criennaibHoCcTH 23.05.01 HazemHbie TpaHCTIOpTHO-TEXHOJOTHYECKUE cpeacTBa] / KOxHO-
VYpansckuiit 'AY, Uncturyr arponrkenepun; coct.: E. M. bacapsiruna, 10. A. Hukumms. - 2-e u3f.,
uchp. u joi. - Yenssounck: FOxuo-Ypansckuii 'AY, 2019. - 136 c.: ui., Tabn. - C npun. - bubnuorp.:
c. 133 (5 nass.). Pexxum nocrymna: http://nb.sursau.ru:8080/localdocs/vmat/39.pdf

4. MeToauveckne MaTepHaJIbl, ONpeessolue Npouea1ypbl OllecHNBAHUS 3HAHUIN, YMEHHH,
HABBIKOB M (MJIM) ONBITA 1eATeIbHOCTH, XapPaKTePU3yOIMX cC()OPMUPOBAHHOCTH
KOMIIeTeHIINH

B nmaHHOM paszmene METOOUYECKHE MAaTepHallbl, ONPEACISAIONINE MPOLEAYpPbl OLICHUBAHMS
3HAaHWH, yMEHHH, HaBBIKOB, XapaKTEPU3YIOMIMX 0a30BbIM ATam (OPMHUPOBAHUS KOMIIETCHIIUN I10
mucuuiuinHe «Pusuka», IpUBEIEHbl IPUMEHNUTENBHO K KaKJOMY U3 HCIOJIb3YEMBIX BUIOB TEKYLIETO
KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTallui O0y4YarolUXCsl.

4.1. OueHoYHbIE CPeCTBA JIJIsl IPOBEAeHUsI TEKYIIEro KOHTPOJIsSI yCIIeBAeMOCTH B
npouecce NPaAKTHYECKO MOATOTOBKH

4.1.1. Onpoc Ha NPaKTUYECKOM 3aHITHH

OTBeT Ha NPAKTUYECKOM 3aHATUU UCHOJIb3YeTCs ISl OLIEHKH KauecTBa OCBOECHUS 00yJaroIuMCs
OCHOBHOW mpodeccroHanbHOH 00pa30BaTEeIbHON MpOrpaMMbl 1O OTHAEIbHBIM BOINpPOCaM U TeMaM
IMCUUIUIMHBL. TeMbl M TIUTaHbl 3aHATHH (CM. MeToapa3paboTKu M. 3) 3apaHee COOOMIAIOTCS
oOyuatomumcsi. OTBET OLICHUBAETCSI OLEHKON «OTIMYHO», «XOPOILO», «YAOBIETBOPUTEIBHO» WU
«HEYIOBJIETBOPUTEIILHOY.

Ne O1IeHOYHBIE CPE/ICTBA Kon u HanMeHOBaHUE
TumoBble KOHTPOJIBHBIE 3afaHusl W (WIM) HWHBIE MaTepPHAIbI, MHIUKATOpa
HEOOXOMMBIE JUTS OLICHKH 3HAHWW, YMEHUIA, HABBIKOB ¥ (MJIH) OIBITA KOMITETCHITUH
JeATEIILHOCTH, XapaKTePU3YIOLTHX cpOpMUPOBAHHOCTH
KOMITCTCHIIHI B MPOIECCE OCBOCHUS TUCIIUTUINHBI

1 | duck paguycom 20cM BpamaeTcs COracHo ypaBHeHuto p=A+Bt+Ct?, N-1 onk-1.
rae A=3 pax; B=-1ct; C=0,1c?, ¢ - yron moBopoTa paguyca JucKa. Hcnone3yer
Omnpenenuth a5 MOMeHTa BpeMeHu 4,0 ¢ 3Ha4YeHHE yrja MEXIy | OCHOBHBIC 3aKOHBI
BEKTOPaMH IOJHOTO M HOPMAJILHOTO YCKOPEHHi, a TaKXKe YHCIIO | €CTCCTBEHHOHAYYHBIX
000pOTOB, CHETaHHBIX IHCKOM K JaHHOMY MOMEHTY OT Hadalia JMCIUTIIAH JIJIST
BparieHust. F300pa3uTh BEKTOPBI BCEX KMHEMATHUCCKUX BEJIHYUH B pelieHus
yKa3aHHBIH MOMEHT BpEMEHH CTaH/apTHBIX 337134 B

COOTBETCTBHUH C
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HAIPaBIEHHOCTHIO
npo¢eCCHOHAIBHON
JeSITeTbHOCTH

Kpurepun omnenku orBera (Tabi.) ITOBOASATCS 10O CBEICHUS OOYYaIOIIMXCS B Hayalle 3aHATHH.
OneHka oOBSBISETCS 00YJAIOIIEMYCsl HETIOCPEICTBEHHO MTOCIIE OTBETA.

HIxana

Kpurtepuu oneHuBanus

OrneHka 5
(oTnHMYHO)

- 00y4aIONTUIICS TIOTHO YCBOWII YU€OHBIN MaTepua;
- TIPOSIBIISICT HABBIKK aHAJIN3a, 0000MICHHS, KPUTHYECKOTO OCMBICIICHUS
H BOCIIPUATHA I/IH(l)OpMaI_[I/II/I, HaBBbIKHU OIIMCaHUS OCHOBHBIX (1)PI3H‘-I€CKI/IX

- Marepuaj H3JIOKEH TIPaMOTHO, B ONPEACICHHOUW JIOIMYECKOU
IIOCJIEI0BATEIbHOCTH, TOYHO UCIIOJIb3YETCS TEPMUHOJIOTHS;

- IIOKa3aHO YMEHUE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKCHHUS
KOHKPETHBIMM IIPUMEPAaMU, IPUMEHSATh UX B HOBOW CUTYalUH;

- IPOJAEMOHCTPUPOBAHO YMEHUE pelIaTh 3a/1a4u;

- MOryT OBITh JONYIICHBI OJHA—IBE HETOYHOCTH MPHU OCBEIICHUHU
BTOPOCTEINIEHHBIX BOIIPOCOB.

Orenka 4
(xoporo)

OTBCT YAOBJICTBOPSACT B OCHOBHOM Tpe60BaHI/I${M Ha OLICHKY «5 », HO IIpHU
9TOM UMECT MCCTO OJHMH U3 HEAOCTATKOB:

- B YCBOCHHUU yqe6H0ro MaTepuajia JOIYIICHBI HEOOJIbIIINE Hp06eHH, HEC
HCKAa3UBIIXEC COACPKAHUEC OTBETA,

- B pCICHUU 3a4a4 JOITYIICHbI HC3HAYUTCIIbHBIC HCTOYHOCTH.

Orenka 3
(YAOBIETBOPUTENBHO)

- HCIIOJIHO MJIM HCIOCJICAOBATCIIBHO PACKPBITO COACPIKAHUC MaTCpHUala,
HO IIOKa3aHO 0611_[66 IIOHHUMAaHHUC BOIIpOCa U IPOACMOHCTPHUPOBAHLI
YMCHMUA, JOCTATOYHBIC AJIA JaabHEHUIIIETO YCBOCHUA Marcpualia,

- HMCIHCh 3aTpyAHCHHA WKW JOITYHICHBL OIINOKH B OIIPCACICHUA
HOHSITI/II\/JI, HCIIOJIb30BAHUHW TCPMHHOJIOTHH, OIMCAHUH (1)I/I3I/III€CKI/IX
3aKOHOB, SIBIICHUM U MponeccoB, pCIICHNUU 3a1a4, UCIIPABJICHHBIC TTOCJIC
HCCKOJIBKUX HaBOAAIIHNX BOIIPOCOB,

- HCIOJHOC 3HAHUC TCOPCTHYCCKOTO MaTcepualia; 06yqa10m1/1171051 HC
MOXCET NPUMCHHUTEL TCOPHIO B HOBOM CUTyalluH.

Onenka 2
(Hey1OBIIETBOPUTEIHHO)

- HE PACKPBITO OCHOBHOE CO/Iep )KaHNe yueOHOTO Marepuana;

- OOHapy>K€HO HE3HAaHWE WJIM HEMOHMMaHue OoJblled Win Hambosee
BaXHOU YacTH y4eOHOTO Marepuana;

- JOIYUICHBI OIIMOKHU B ONpeCaACICHUN HOHSITI/II\/JI, IpHu HUCIIOJIb30BAHUU
TEPMUHOJIOTMHM, B ONHCAaHWHM (U3MUECKUX 3aKOHOB, SIBICHUN U
MIPOIIECCOB, PEIICHUH 3a]1a4, KOTOPBIE HE UCTIPABIICHBI ITOCIIE HECKOIBKHIX
HABOJISIINX BOMPOCOB.

4.1.2. OnenuBanue ot4era mo 1adboparopHoit pabore

Otuer o mabopaTopHO paboTe UCMOIB3YETCS TSl OLICHKH KaueCTBa OCBOCHUSI 00ydatomuMcs
OCHOBHOM TIpO(PeCCHOHATILHON 00pa3oBaTEIHbHON MPOTrpaMMBbl MO OTACIBHBIM TeMaM THCIUILIAHEIL.
Copepxanne u ¢opMa oT4eTa 10 Ta0OPATOPHBIM PAOOTaM MPUBOAUTCS B METOJINYECKUX YKa3aHUSIX K
nabopatopupiM pabotam (. 3 ®POC). CopepkaHue oTdeTa W KPUTEPHH OICHKH oTyeTa (Tald.)

JOBOJATCA 4O CBCACHUA o6yqaronmxcsi B HayaJse 3aHATHIA.

Ne O11eHOYHbBIE CPEJICTBA Kox u Hanmenosanue
TunoBble KOHTPOJBbHBIE 3aJaHusl M (WJIM) HMHBIE MaTepUabl, WHJUKaTOpa
HE0OXO/IMMBIE JUIsl OLIEHKH 3HAaHWUM, YMEHUW, HABBIKOB U (WIN) KOMIIETEHITUN
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OIBITA JIESITEIBLHOCTH,
KOMITETCHITMI B TIPOIIECCE OCBOCHUS AUCITUTIIMHBI

XapaKTepu3yIImuX CcHOpPMUPOBAHHOCTh

MasTHUKA?

1 1. Yro Ha3bIBaETCSA CHIION TXKECTH? NI-1 onk-1.
2. Yto nogHuUMaeTcs Mo CUI0N BCEMUPHOTO TATOTEHUS? Hcnons3yet
3. 3amumute GopmMyy IS ONPEISIICHUS YCKOPEHUS CHITBI OCHOBHBIE 3aKOHBI
TSKECTH. €CTECTBEHHOHAYYHBIX
4. Kak omnpepensieTcsi yCKOpeHHE CBOOOIHOTO MAJACHHS ¢ TOMOIIBIO JHUCLMIUIMH IS
MaTeMaTUYEeCKOro MasiTHUKA? perieHus

5. Yto Ha3bIBaeTCI MaTEMAaTUYECKHUM MasITHUKOM?
6. Kak onpenenuts

CTaH/IapPTHBIX 33/1a4 B
COOTBETCTBHH C
HAIPaBICHHOCTHIO
npodeCCHOHAIBHON
JeSITeIbHOCTH

nepuon KojebaHuii MaTeMaTU4YEeCKOro

Otuer OLCHUBACTCA II0 YCMOTPCHHIO IIPEIIoaaBaTClIA OHeHKOﬁ COTIIMIHO», «XOpPOoIIOo»,
«YHAOBJICTBOPUTCIIBHO», «HCYAOBJICTBOPUTCIHLHO» HIIN 0L[€HKOI>'I GauyTCHO», «HE 3a4TCHO». OHCHKa

«3a4YTCHO» CTAaBHUTCA

oOydJaronumcs,

ypoBeHb 3YH KOTOpBIX COOTBETCTBYET KPUTEPHSM,

YCTAHOBJICHHBIM JIA TIOJIOKHUTCIIBHBIX OIICHOK («OTJII/ILIHO)), «Xopomo», ((YI[OBJIGTBOpI/ITCJIBHO»).
OI_[CHKa 0OBABIISETCS 06yan01ueMy051 HCTIOCPCACTBCHHO ITOCJIC CAa4YM OTUYCTA.

MIxana

Kpurepun oneHuBanusi

Onenka 5
(oTIM4HO)

- U3JI0KEHHE MaTepHasia JJOTHYHO, TPAaMOTHO;
- CBOOOIHOE BJIaJICHUE TEPMHUHOJIOTHEH;

- YMCHHUC BBICKA3bIBATh U 000CHOBATH CBOU CYXKACHUA IpPU OTBCTC Ha
KOHTPOJIbHBIE BOIIPOCHI;

- YMCHHC OIIUCBIBATH (1)I/I3I/I‘-ICCKI/IG 3aKOHBI, ABJICHUA U IPOLCCCHI;

- yMEHHE TPOBOIUTH U OIICHUBATh PE3YJbTAThl H3MEPEHHUIA,

- CITOCOOHOCTD PeIaTh 3aJa4u.

Ouenka 4
(xopor10)

- U3JI0’)KEHUE MaTepuaa JIOTUHYHO, TPaMOTHO;
- cBOOOJIHOE BJIa/IEHUE TEPMUHOJIOTHEN;

- OCO3HAaHHOE TNPHUMEHEHHE TEOPETHUUYECKUX 3HAHUM [Jis ONHCaHUs
(bU3UYECKUX 3aKOHOB, SIBIEHUH U TTPOIIECCOB, PEIICHHS KOHKPETHBIX 3a/1a4,
MPOBEACHUS U OLIEHUBAHUS PE3yJbTAaTOB U3MEPEHUM, HO COJAEpXKaHUE U
(hopma 0TBETa UMEIOT OT/IeJTbHBIE HETOUHOCTH.

Onuenka 3
(YZIOBJIETBOPUTEIHHO)

- N3JI0’KEHHME MaTepHalia HEeMOJIHO, HEMOCIIe10BaTebHO,
- HCTOYHOCTH B OHNPCACICHUN HOH?ITI/Ifl, B NPHUMCHCHUU 3HAaHUH JJIsA
onucaHuss (U3NYECKUX 3aKOHOB, SBIEHUH U IMPOLECCOB, pEIIEHUS
KOHKPCTHBIX 3aa4, IPOBCACHUA U OLICHUBAHHWA PE3YyJIbTATOB I/ISMepeHI/II\/JI,

- 3aTpyAHEHUs] B 000CHOBAaHUM CBOMX CYXKJICHHIA;

- OoOHapyXuBaeTcs HEJOCTaTOYHO TJIyOOKOE€ IOHUMAHUE H3YUYEHHOTO
MaTepuaa.

OueHka 2
(HEYIOBIETBOPUTENHHO)

- OTCYTCTBHE HEOOXOIUMBIX TEOPETUUECKUX 3HAHHIA; JOMYIIEHBI OITMOKH B
OTIpeJIeIeHUN TOHATUH W ONMHUCAHUM (PU3MUECKUX 3aKOHOB, SIBJICHUH U
MPOIIECCOB, MCKAXXEH WX CMBICI, HE pEIIeHBbl 3aJadd, HE TMPABUIBHO
OLIEHUBAIOTCSI PE3Yy/IbTAaThl H3MEPEHUH;

- HE3HaHWE OCHOBHOTO Marepuana y4eOHOW MpPOTpaMMBI, TOITYCKAOTCS
rpyOble OITMOKH B U3JI0KEHUU.

Hlxkana

Kpurepun ouennBanus

OreHKa «3a4TeHO»

- U3JI0’)KEHHUE MaTepuaa JIOTUYHO, TPaMOTHO;
- cBOOOTHOE BJIaJIEHUE TEPMUHOJIOTHEN;
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- YMEHHME BBICKa3bIBaThb M OOOCHOBATh CBOM CYXJEHHUS NpPU OTBETE Ha
KOHTPOJIbHBIE BOMPOCHI;

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

- YMEHHE NMPOBOIUTH U OLICHUBATh PE3YJIbTAaThl U3MEPEHUI;

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

- OTCYTCTBHC H€O6XOI[I/IMBIX TCOPCTUICCKUX 3HaHI/If/'I; JO0NYIICHBI OIIOKU
B OIIpEACIICHUA MMOHATHH W ONHCAHUU (1)I/ISI/I‘ICCKI/IX 3aKOHOB, SIBJICHUH U
IMpOoLECCCOB, MCKAXCH HX CMBIC/II, HC PCHICHbBI 3aaa4duv, HC IIPABUJIBHO

OH€HKa «HEC 3a4TCHO» o
OIICHUBAKOTCA PE3YJIbTAThl UBMCPCHUU

rpyObIe OIIMOKHU B U3JIOKCHHH.

- HE3HAHWE OCHOBHOTO MaTepHualia y4eOHOW MpOrpaMMebl, JOMYCKAIOTCS

4.1.3. TectupoBanue

TectupoBaHue UCHOAB3yeTCS M OLEHKM KadecTBa OCBOEHHUS OOYyYaroUIMMCs OCHOBHOM
npodeccnoHanbHOM 00pa30BaTENbHON MPOTPaMMBbI IO OT/IEIBHBIM TEMaM WUJIH pa3/ieiaM JUCIHUILTAHBL.
Tect npexacraBisger coOOM KOMIUIEKC CTaHAAPTU3UPOBAHHBIX 33JaHUM, IMO3BOJISIIOIIMA YIPOCTUTH
MpoLEAYpY U3MEPEHHUsS 3HAaHUH U yMeHH oOyuatomuxcsi. OOydaromuMcs BBIIAIOTCS TECTOBbIE 3a/1aHUs
¢ (OpMYIHMPOBKOH BOIPOCOB M MPEIOKEHUEM BBIOpATh OJAMH MPABUIBHBIN OTBET M3 HECKOJBKHUX

BapuaHTOB OTBCTOB.

- 110 OKPY>KHOCTH C ITOCTOSIHHOM CKOPOCTBIO
2. MoMeHT MHepLMHM TOHKOro oOpyda Maccoil M, paauycom R

o0pyue, TO MOMEHT UHEepIH 00pyyda
- YMEHBIINUTCA B 2 pa3a

- yBenuuutes B 1,5 paza

- HE UBMEHUTCS

- ymeHsmured B 1,5 pasza

- YBEJIMYMTCA B 2 pa3a

3. OTHOCHUTENBHON BEIUUNHOM SIBIISETCA ...
- CKOPOCTh CBETa B BaKyyMe

- GapuOHHBII 3apsiz

- AJIMTEJbHOCTH COOBITHSA

- JJIEKTPUUYECKUH 3apsif

Ne O11eHOYHBIE CPEJICTBA Kon u HaumeHoBaHue
TunoBble KOHTPOJIBHBIE 3aJaHUs W (WJIM) WHBIE MaTepUabl, WHJIUKaTOpa
HEOOXOIUMBIC ISl OLIEHKH 3HAaHWM, YMEHUMN, HABHIKOB U (WJIK) KOMIICTESHITUH
OMBITa JCATCIBHOCTH, XapaKTEpH3YIMUX C(HOPMHUPOBAHHOCTH
KOMITETCHITMI B IIPOIIECCE OCBOCHUS AUCITUTIIMHBI

1 1. Ecnmu uMmynbc CUCTEMbl MAaTE€pHAJIbHBIX TOYEK B OTCYTCTBUU NA-1 onk-1.
BHEIIHUX CHJI OCTAETCS TTOCTOSIHHBIM, TO IIEHTP MacC 3TOH CUCTEMBI Hcnonb3yer
MOJKET JBHTATHCA ... OCHOBHEBIE 3aKOHEI
- PABHOMEPHO U NMPSMOJINHENHHO €CTECTBEHHOHAYYHbIX
- C IOCTOSTHHBIM YCKOpPEHUEM JUACIUTUINH JJIs
- C IEPEMEHHBIM YCKOPEHHEM pelieHus

CTaHJAPTHEBIX 3aJ1a4 B
COOTBCTCTBHUHU C

OTHOCUTEIIbHO  OCH, TMpOXOAsIIed 4epe3 UeHTp oOpyya | HampaBIEHHOCTHIO
NEPIEHANKYJIIPHO IUIOCKOCTH, B KOTOPOH JIeXKHUT 00pydY, paBeH | HpodecCHOHATbHON
I=mR?. Ecti och BpallleHHs MEPEeHECTH MAPaIeNbHO B TOYKY Ha NeSITeIbHOCTH
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4. Cpenusisi KHHETHYECKAs SHEPIHsI MOJIEKYJIBI HICAILHOIO I'a3a PH
temrnepatype T paBHa e=ikKT/2.. 3aech I=Ng+ Ngp+2Nk, T€ Ny, Nep, Nk
— YHCIIO CTENEeHEN CBOOOIBI HOCTYIIATEILHOIO, BPAIIaTEIbHOIO M
KOJICOATENBHOIO ABMKCHUN MOJIEKYIIBL. IIpy YCIIOBHH, YTO MMEKOT
MECTO TOJBKO IMOCTYIATEIbHOE W BpAIATEIbHOE IBMKCHUE, IS
Bojiopoaa (Hz) urcio i paBHO

5. B mpouecce M30TEPMUUECKOr0 COOOLICHUS TEIUla MOCTOSHHOMN
Macce NeanbHOro ra3a ero SHTpOIus . ..

- HE MEHSETCS

- YMEHBILIAETCsA

- YBeJIM4YHBaeTCs

6. VI3mMeHeHre BHYTPEHHEH PHEPruM Ta3a MPOM30IILIO TOJBKO 3a
cueT paboThI cKaTUs ra3a B ...

- U30TEPMHUYECKOM IIpOIECCE

- 1300apHOM IpolLecce

- ©30XOPHOM IIpoLecce

- anadaTH4YecKoOM npouecce

7. Toueunblii 3apsim +q HaXOAWTCS B LEHTpe chepuueckon
noepxHoctu. Ecnu 3apsa cMecTUTh U3 LeHTpa chepbl, OCTaBIIs
€ro BHYTPM Hee, TO IIOTOK BEKTOpa  HaIPSKEHHOCTH
JIEKTPOCTATUYECKOTI'O MOJIs Yepe3 MOBEPXHOCTh CRHEpBI. ..

- YMEHBIINUTCS;

- He U3MEHUTCH,

- YBEJIMYUTCS

8. Eciu yBenuuuTh B J1Ba pa3za HaNpsHKEHHOCTb 3JIEKTPHUYECKOTO
II0JIs1 B IPOBOJIHUKE, TO YJEJIbHAs TEIUIOBAsI MOIIHOCTh TOKA ...

- YMEHBIINTCSA B JBa pa3a;

- HE U3MEHUTCS;

- yMEHbIINTCA B 4 pa3a

- YBeJIMUNTCH B 4 pa3za;

- YBEJIMUUTCS B 1Ba pasa;

9. Ilpu mnomemeHUHn AUDIEKTPUKA B DIEKTPUYECKOE II0JIe
HaNpsHKEHHOCTb  AJIEKTPUUYECKOTO IOJIi BHYTPU OECKOHEYHOTrOo
OJTHOPOJTHOTO M30TPOIIHOTO JHIJIEKTPUKA C JUIEKTPUYECKOU
[IPOHULIAEMOCTBIO € ...

- OCTaeTcsl HEM3MEHHOM,

- OCTaeTCsl PaBHOM HYIIIO;

- YBEJIMYUBAETCA B € pas;

- YMeHbIIaeTcsd B € pa3

10. YMeHbIIeHHE aMILTUTY/Ibl KOJIEOAHUH B CUCTEME C 3aTyXaHUEM
XapaKTepu3yeTcs BpEMEHEM penakcanuu. Eciu npu HEeM3MEHHOM
OMMYECKOM COIIPOTUBIIEHUU B KOJI€OATEIbHOM KOHTYpE YBEIUYUTh
B 2 pa3a MUHAYKTUBHOCTb KaTyLIKH, TO BPEMS peIaKCalyu. ..

- YMEHBIIUTCS B 2 pasa;

- YBEJIMYNTCH B 2 pa3a;

- YBEJIMYUTCS B 4 pa3a,;

- yMeHbIINTCA B 4 pasa
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[lo pe3ynpraTam TecTa o0O0ydYaromIeMyCsl BBICTABISETCS OIICHKA «OTIUYHO»,
«YJOBJIETBOPUTEIBHO» UITU «HEYJOBIETBOPUTEIHLHO.

Kputepun ouenuBanus otBera (Tali.) AOBOAATCA A0 CBEACHHUS OOydYaIOIIMXCS 10 Hadyasa
TeCcTUpoBaHUs. Pe3ynpTar TecTupoBaHusi OOBSBISETCS 00ydarOIIeMycsl HEMOCPEACTBEHHO IOCIE €To
clayu.

«XOpOLLIOY,

Kpurtepuu onenuBanus

IMIxaja o
(% mpaBWJIbHBIX OTBETOB)

Onenka 5 (0OTJIIMYHO)

Orenka 4 (xopor1io)

Onenka 3 (yI0BIETBOPHUTEIIBHO)

Orenka 2 (HEYIOBIETBOPUTEIBHO) Mmenee 50

TecToBble 3a/maHusl, WUCIOJIB3YIONIUECS Il OILICHKM KadecTBa JUCUMIUIMHBI C TOMOIIBIO
nHpopManMoOHHBIX TexHojoruk, mnpuBeacHsl B PIIJ[: «10. HHpopManuoOHHBIE TEXHOJOTHH,
MCTOJIb3yeMbIe TIPH OCYIIECTBICHUN 00pa30BaTeIbHOIO MPOLECcca O AUCIHUILTNHE, BKIIIOYas TIepeueHb
MIpOrpaMMHOTO oOecTieueHusI 1 HHPOPMAIIMOHHBIX CITPaBOYHBIX cucTeM» - My TestX10.2.

4.1.4. KonrponbHas padora

KonTponbhas pabota nmpenycMoTpeHa aist 3a0uHoii popmel o0ydenns. Konrponbnas padota (KP)
SIBIISICTCS TIPOJYKTOM, MOJIy4aeMbIM B PE3yJbTaTe CaMOCTOSITEIBHOTO TUIAHUPOBAHHS M BBHIIIOJHEHUS
yueOHbIX 3amad. KoHTposnpHas paboTa MO3BOJSET ONEHHUTh 3HAHUS M YMEHHS CTYJCHTOB, a TaKKe
YPOBEHBb C(OPMHUPOBAHHOCTH HABBIKOB MPH paboTe C YUeOHOH JTUTEPATypPOr U IPYTUMH UCTOYHHKAMH.
TumoBele 3aaun O BCEM TeMaM, a Takke MU(PB ¥ 3aJaHus I CAMOCTOSITEIHHOTO PEIICHUS
coJiepkaTcs B ydeOHO-MeToAnuecKux pa3padborkax kadeapsl (m. 3 ®OC).

Ne OueHOYHbBIE CpeICTBA Kon u HaumeHnoBanue
TumoBble KOHTPOJBHBIE 3alaHuss W (WIM) WHBIE MaTepUabl, MHIMKATOpa
HEOOXOUMBIE AJIs OIICHKHU 3HAHHM, YMEHH, HABBIKOB U (WJIH) OIBITA KOMIIETEHIINHT
JeSITEJIbHOCTH, XapaKTEPU3YIOIINX c(hOpMHUPOBAHHOCTH
KOMIIETEHIIMI B IPOLECCE OCBOCHMS TUCIIUTUIMHBI

1 | Ismxenue MaTepHaNbHOM TOUKH 3a71aHO ypaBHeHHeM X = Bt + Ct?, NJ-1 onk-1.
rae X - mpsMOJUHEHas koopauHata, t - Bpems, B = 3wm/c; C= - Hcnonesyer
0,25m/c?.  TlocTpouth rpadWKH  3aBUCHMOCTH OT  BpPEMEHH OCHOBHBIC 3aKOHBI
KOOPJMHATHI, IPOUIEHHOTO MyTH, CKOPOCTU U YCKOPEHHU 3a nepBble | CCTCCTBCHHOHAYYIHBIX
10 cexyHa ABMKEHUS, a TaK)K€ HAUTH 3HAUYECHUE CPETHEH IMyTeBOU AUCHHATIIINH JUIA
CKOPOCTH 3a TOT K€ UHTEPBAJl BPEMEHMU. pCIICHHAA
CTaHJapTHHIX 33724 B
COOTBETCTBUU C
HaIpPaBJIEHHOCTHIO
npodeccHoHaNBHOMI
JeSITeIbHOCTH

OI_ICHKa 00BIBIACTCS CTYACHTY HCIIOCPCACTBCHHO ITOCJIC TPOBCPKU KOHTpOJ’ILHOﬁ pa6OTBI.
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Hlkana Kpurepumn oueHuBanus

Orenka 5 Conepxanne KP monnoctero coorBercTByeT 3ananuio. KP comepxut
JOTUYHOE, II0CIEI0BATEIbHOE M3JI0KEHUE MaTepuana C IPaBUIbHBIM
pELICHUEM 33a4.

Onenka 4 Conepxxanne KP momHOCThIO cooTBeTCTBYeT 3amanuto. KP comepkur
JIOTMYHOE, II0CJIEOBAaTEIbHOE H3JI0KECHHE Marepuala C IPaBUIbHBIM
peumieHueM 3anad. VIMeroTcs oJHa-ABE HECYLIECTBEHHBIE OINMOKH B
UCIIOJIb30BAHUY €IMHUI] U3MEHEHUS, B IOCTPOCHHBIX Ipadukax, cxemax u
T.J{

Onenka 3 Conmepxxanne  KP  uyacTM4HO  HE  COOTBETICTBYET — 3a/laHUIO.
[IpocmaTpuBaeTcss  HENMOCHENOBATENbHOCTh U3JI0XKEHHs  Marepuala,
IIPEJCTABICHbI HEI0CTaTOYHO 000CHOBaHHbBIE TEOPETUYECKHE
II0JI0’KEHH I, CIIOIb30BaHHbIE ITPU PEIICHUH 3a1ad. MIMeroTcs ommbku B
UCIOJNb30BAHUU €IMHUIL] M3MEHEHUS, B IOJNYYCHHBIX pE3ylabTaTax, B
IOCTPOEHHBIX IpauKax, CXemax U T.J

Onenka 2 Conmepxxanne  KP  dyacTMuHO  HE  COOTBETICTBYET  3aJaHUIO.
[IpocmaTpuBaeTcs  HENMOCIENOBATENbHOCTh  U3JI0XKEHHs — Marepuana,
IIPEJICTaBICHbI HEI0CTaTOYHO 000CHOBaHHBIE TEOPETUYECKHE
NOJOXKEHHs, MCIOJIb30BAaHHbIE MpU  pelleHuH 3agad. Mmerorcs
CYIIECTBEHHBIC OIIMOKM B WCIIOJIB30BAHUM €IWHUI] W3MEHCHHUS, B
HOJTYYEHHBIX pe3y/IbTaTax, B HIOCTPOEHHBIX rpauKkax, cXeMax U T.J

(oTIMYHO)

(xopor1o)

(YZIOBJIIETBOPUTEIIHHO)

(HEYIOBIETBOPUTENHHO)

4.2. IIpoueaypsl M OLICHOYHbIE CPEACTBA /s IPOBEIEHUS IPOMEKYTOYHOM aTTeCTANU

4.2.1. 3auer

3auer sBnsercs (GopMOW  OLEHKM KayecTBa OCBOCHHUS  OOYyYaroIIUMCA  OCHOBHOM
npodecCHOHATBFHON 00pa30BaTENBHOM IPOTrpaMMBI IO pa3zeniaM AucuuIuMHEL [1o pesynbpraTtam 3ayera
oOyuarolemMycs BbICTABISIETCS OI[CHKA «3aYTEHO» WM «HE 3aU4TEHOY; OLEHKA «OTIUYHOY, «XOPOIIOK,
«YIOBIICTBOPUTEIIEHO», «HEYIOBICTBOPUTEIIBHO» B cilydae nuddepeHImpoBaHHOrO 3a49eTa.

3auer MMPOBOAUTCA 110 OKOHYAaHUMU YTCHUA HGKHI/Iﬁ 1 BBIIIOJIHCHUA Ha60paTOpHI:IX
(mpakTUYeCKUX) 3aHATHHA. 3adeT MPUHUMAETCA MPENoJaBaTeIsIMHU, MPOBOIUBIINME JIabopaTOpHBIE
(HpaKTI/I‘I€CKI/Ie) 3aHATHS, WKW YUTAOIUMU JICKIIUKU I10 ﬂaHHOﬁ JUCHUITIINHE. B cIydyac OTCYTCTBUSA
BEIYIIEro IMpernojaBaTeNs 3adeT MNPUHUMAeTCs MpernojaBaTeleM, Ha3HAYeHHBIM paclopsiKeHHEeM
3aBeayromero kadenpoit. C paspemieHus 3aBeayroniero kageapoi Ha 3a4eTe MOXKET MPUCYTCTBOBATh
npenojaBaTens Kadeapsl, MPUBICYSHHBIHN 71 TOMOIIY B IpUEMeE 3a4eTa.

[IpucyTcTBHE Ha 3adere mpemojaBareneil c apyrux kadeap ©e3 COOTBETCTBYIOIIETO
PacIoOpsKEHHS pEKTOpa, MTPOPEKTOopa Mo YYEOHOM, BOCIIUTATEILHON paboTe U MOJIOACKHOU MOJTUTHKE,
3aMeCTUTENS TUPEKTOpa MHCTUTYTA M0 y4eOHOM paboTe He JoMmyCcKaeTcsl.

®opma(bl) TPOBENEHUS 3adyeTa (VCMHbLL Onpoc no Oulemam, nUcCbMeHHas padoma,
mecmuposanue u Op.) ONPEAEISIIOTCs KadeIpoi n JOBOIATCSA A0 CBEACHUS 00ydaroluXcs B Havale
ceMecTpa.

Jns mpoBefieHHs 3aueTa BeAYIIMH IperojaBaTellb HaKaHyHE IOJyyaeT B CeKperapuare
IMPEKTOpaTa 3a4eTHO-IK3aMEHAIMOHHYIO BEJOMOCTH, KOTOpasi BO3BPAIIACTCA B CEKpeTapuaT Iocie
OKOHYaHUS MEPOIIPHUSTHUS B IEHb MPOBECHUS 3a4eTa WM YTPOM CJIETYIOLIETo JIHS.

Bo Bpewmst 3auera o0yyaromuecss MOTYT HOJIb30BAThCS C Pa3peIIeHUs BEYLIETo MPernoiaBaTess
CTPaBOYHON ¥ HOPMATHBHOM JTUTEPATYPOH, APYTUMH MTOCOOUSIMHU M TEXHUIECKUMHU CPEICTBAMH.

Bpems noaroToBku oTBeTa B YCTHOM (popMe MpH cllade 3ayeTa JOJKHO COCTaBIATh He MeHee 20
MUHYT (I10 >KEJIaHUI0 00YYarolIerocsi OTBET MOXKET ObITh JOCPOUHBIM). Bpems orBera - He Gonee 10
MUHYT.
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[IpenonaBarento NMpeaoCTaBISIETCS MPABO 3a7aBaTh OOYJAOIIMMCS TOMOJTHUTEIIBHBIE BOTIPOCHI
B paMKaXxX MPOTPaMMBbl JUCIUTIIHHBL.

KauecTBeHHass oOIleHKa «GBa4YTCHO», BHCCCHHAsA B 3a4YCTHO-3K3aMCHAIIMOHHYIO BCIOMOCTbD,
ABJICTCA PE3YJIbTAaTOM YCIICIITHOT'O YCBOCHHA yqe6Hor0 Marcpualia.

Pe3ynbTatr 3a4era BBICTABIISICTCS B 3aUETHO-3K3aMEHAIIMOHHYIO BEJIOMOCTh B JICHb TIPOBEICHUS
3ayeta B INPHUCYTCTBMM caMoro oOydvaromierocsi. [IpernogaBarenin  HECYyT  TEpPCOHATIBHYIO
OTBETCTBEHHOCTh 32 CBOCBPEMEHHOCTh M TOYHOCTh BHECCHUSI 3aITUCEH O pe3ysIbTaTax MPOMEKYTOUHOM
aTTeCTallMH B 3a4€THO-IK3aMECHAIIMOHHYIO BEJIOMOCTb.

Ecimu 06y11a101u1/n7lc;1 ABUJICA HA 3a4CT M OTKA3aJICA OT MPOXOKACHUA aTTCCTAlUHU B CBA3U C
HEIMMOATOTOBJICHHOCTBIO, TO B 3a4Y€THO-3K3aMCHAIIMOHHYIO BCAOMOCTb €MY BBICTABJISICTCSA OLICHKA «HE
3a4TCHOM».

HesBka Ha 3a4eT oTMeuaeTcs B 3a‘ICTHO-3K3aMeHaHHOHHOﬁ BCAOMOCTH CJIOBAMH «HE ABUJIICS.

Hapymenne AUCHMIUIMHBL, CIHCBIBAHWE, WCIOJIB30BAHWE OOYYAIOUIMMMUCS HEpa3pelIeHHBIX
[IeYaTHBIX M PYKOIUCHBIX MAaTepuajoB, MOOMIIBHBIX Tele(hOHOB, KOMMYHHKATOPOB, IUIAHIIETHBIX
KOMIIBIOTEPOB, HOYTOYKOB U IPYTUX BUOB JINYHOM KOMMYHUKAIIMOHHOW M KOMIIBIOTEPHON TEXHUKHU BO
BpeMs 3ayeTa 3alpelieHo. B ciiyuae HapylieHus 3Toro TpeOOBaHUs MpernoaaBaresb 00s3aH yIaIUTh
00y4aroImerocst U3 ayIMuTOPHH U TIPOCTABUTH EMY B BEJIOMOCTH OIICHKY «HE 3a4TECHOY.

OOyyarommMcsi, HE COABUIMM 3aueT B YCTAHOBJICHHBIE CPOKHU IO YBAKUTEJIbHON NpPUYMHE,
WH/MBUIyalbHbIC CPOKH MPOBEICHUS 3a4eTa ONPEIeIISIOTCS 3aMECTUTENIeM AUPEKTOPa HHCTUTYTA 110
yueOHoi1 pabore.

O6yqalonmecs1, HMCIONUMC AKAACMHUUYCCKYIO 3aJ0JDKCHHOCTb, CHAIOT 3a4€T B CPOKH,
OIpCaACIsICMbIC YHI/IBepCI/ITeTOM. I/IHq)OpMaHI/IH O JIMKBHJAAIIMHN 3aJ0JDKCHHOCTH OTMCYACTCA B
9K3aMCHAllMUOHHOM JIUCTC.

JlomyckaeTcsi ¢ pa3pelieHus 3aMeCTUTENS AUPEKTOpa MHCTUTYTA 0 Y4eOHO# paboTe 1ocpouHast
cllaya 3a4yeTa C 3alKChI0 PEe3YJIbTaTOB B OK3aMEHAIIMOHHBIH JIUCT.

I/IHBaJ'II/II[BI " Juha € OrpaHUYCHHBIMH BO3MOXKHOCTAMHU 3JO0POBbSA MOI'YT CHaBAaTh 3a4YCThlI B
CpPOKH, YCTAHOBJICHHBIC WHAWBUIAYAJIbHBIM y‘~IC6HBIM IIJIAHOM. I/IHBaJII/IIILI " Jia ¢ OrpaHu4CHHBIMU
BO3MOXHOCTAMHU 3JOPOBbs, UMCIOIIUC HAPYIICHHUA OIIOPHO-ABUTATCIIBHOTO aIlllapaTa, JOIIYCKAarTCA Ha
ATTCCTALIMOHHBIC UCIIBITAHUA B COITPOBOXKACHNHN ACCUCTCHTOB-COIIPOBOXKAAIOIIUX.

[Ipouenypa mpoBeneHHsS NPOMEKYTOYHOH aTTECTAllMHM IS OCOOBIX CIIydaeB H3JIOKEHa B
«ITonmoxxeHnu 0 TEKyIIeM KOHTPOJIE YCIIEBAEMOCTH U MPOMEXYTOYHOM aTTeCTallui 0Oy4YaroIUXCsl MO0
OIIOII 6akanaBpuara, cnenuanurera 1 Maructpatyps» ®I'bOY BO IOxHo-Ypansckuiit [AY.

Ounas ¢popma o0yueHus

Ne O1eHOYHBIE CpesICTBA Konx n HaumeHoBaHue
TunoBsle KOHTpPOJIbHBIE 3ajJaHust W (WJIM) MHbIE MaTepuabl, HMHJUKaTOpa
HE0OXO0IMMBIE /17151 OLICHKU 3HAHWM, yMEHUH, HAaBBIKOB U (WJIH) OIbITA KOMIIETEHIINHT
NEeATEIbHOCTH, XapaKTEPU3YIOLINX c(OpMHUPOBAHHOCTh
KOMIIETEHIIMI B IPOLECCE OCBOCHUS AUCIUIUINHBI

1. 3 cemecTp NJI-1 onk-1.

1. DneKTpUUeCcKu 3apsi. B3aumopeicteue 3apsa0B. Hcnons3yer
OnekTpocTaTudueckoe 1mosne. Bekrtop HampsokéHHOCTH. Pacuér | OCHOBHBIE 3aKOHBI
IIEKTPOCTATHYECKUX ITOJIEH. €CTECTBEHHOHAYYHBIX
2. lloteHuman »snekTpocratudyeckoro mons. Pabora 1o JUCLHUTIIINH IS
MIEPEMELICHUIO 3apsA0B B JIEKTpocTaTndeckoM noje. [lorennnan n penieHus
IPaJUeHT NOTEHINAIA. DKBUIIOTEHIIMAJIbHBIE TOBEPXHOCTH. CTaHJApTHBIX 3a1a4 B
3. BemectBo B snexTpudeckoM mose. [lonspHble W HETONIpHBIE COOTBETCTBUU C
MouteKyibl. [ossgpusanus nusieKTpukoB. BekTop cMmelenus. HaIIPaBJICHHOCTHIO
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4. TIpOBOAHUKHM B DJIEKTPOCTATUYECKOM TIOJ€. DIEKTPOEMKOCThH | MpOodeCcCHOHATHLHON
poBOAHUKOB. KoHIeHCaTOpBI. NESTEIIbHOCTH

S. ITocTosiHHBIM NIEKTPUYECKUM  TOK. 3aKoH Owma.
OnektpoaBwxkymas cuia. IlpaBuma Kupxroda wu  pacuérsr
3JIEKTPUYECKUX LIETEN.

6. Kitaccuueckas Teopust 3J€KTpONpoBOAHOCTH. BriBoj 3akoHa OMa.
IIpupona cBepX1IIpOBOIAUMOCTH.

7. Hocurenu Toka B pa3jiMyHbIX MPOBOJHHUKAX. DJIEMEHThl TEOPHU
anekTponpoBoaHocTH. IlomynpoBonnuku. IlomynpoBogHUKOBBIE
npuOOpsl. DIEeMEHTHl (U3UYECKON 3IIeKTpOHUKH. KOHTaKTHBIE
SIBJICHUS B METAJlJIaX U MOJYIPOBOJHUKAX.

8. MarnutHoe mone. B3auMonmeHCTBHE JIIEKTPHUYECKUX TOKOB.
Pacuétel MmarauTHbIX noJieid. 3akoH buo-Caapa-Jlamaca.

9. MaruutHbIe CBOMCTBa BemlecTBa. /{ua-, mapa- u peppomMarHeTuky.
Homenbl.  @Depputhbl.  ODJNEKTPOMAarHUTHBIE  CENapaTopsl B
arpOMHKEHEPUH.

10. [leiicTBME MAarHMTHOIO TOJSI Ha 3JEKTPUYECKUH TOK H
JBUKYIIMECS 3apshkeHHble yacTulibl. Cunia Amriepa u cuna Jlopenna.
Dddext Xomna. DIEKTPOABUTATEIH.

11. DOnextpomaruutHas HHAYKUUSA. 3akoH Dapaznes U IpaBUIIO
Jlenua. Mexanu3Mm Bo3HuKHOBeHUs DJIC nHayKIuUu.

12. Tenepatoper rapmonudeckoid OJIC u TpaHcHOpMaATOPHL.
WHAyKTUBHOCTS IPOBOJHUKOB. DHEPIUs MarHUTHOT'O TIOJIS.

13. IlepemeHHBIN 3neKTpUYecKuii TOK. llemu mepeMeHHOTO TOKa.
3akoH Oma i neneil nepeMeHHoro toka. [lonHoe conportusienne
IEpEMEHHOMY TOKY. BektopHas mmarpamma. Pe3oHaHc B memsx
IIEPEMEHHOTI'0 TOKA.

14. DnexkrpomarnutHoe nose. O0oOmeHne 3akoHa Papanes. 3akoH
OJIHOTO ToKa. Tok cmemeHus. OJNEKTPOMAarHUTHBIE BOJIHBI.
VYpaBHenust MakcBemna. Cucrema ypaBHeHMH MakcBemia B
middepeHManbHO M UHTErpanbHO ¢dopmax. Bektop VYmosa-
[TovinTHHTa. J[aBineHue cBeTa.

15. I'apmonnueckuit ocumuisitop. CBOOOIHBIE 3JIEKTPOMArHUTHbIE
KoseOaHus. 3aTyXarolue U BoIHYKICHHbIE KosiebaHus. PezonaHc.
16. T'enepauus, mepenaya W OpUEM DIEKTPOMATHUTHBIX BOJIH.
OTkpbITEIE  KonebaTenbHBli  KOHTYp.  IlpuHumm  paboTsl
pagMonepenaTyMka M pagvonpuéMHHMKA.  Moaymauus U
JNETEeKTUPOBAHUE IJIEKTPOMArHUTHBIX BOJH. Paauonokauusa wu
TEJIEBU/ICHHUE.

17. llkana 31eKTpOMarHUTHHIX BOJIH. Pa3nnyHble Tuana3oHbl 4acToT
JIEKTPOMArHUTHBIX BOJIH, MX XapaKTepHbIE OCOOCHHOCTH U
TEXHUYECKUE CPEJICTBA UX MOJIyUYEHHUSI.

18. Hcnonbp3oBaHME BHMIUMBIX, YJIbTPa(PUONETOBBIX U JPYTUX
M3JIy4E€HUH B paCTEHUEBOJICTBE M JKUBOTHOBOJICTBE.

3aouHas popma o0yueHust
3aueT He MPeayCMOTPEH YIeOHBIM IIAHOM.
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4.2.2. Dk3aMeH

Dk3ameH sBhseTcss (HOpPMOM  OICHKM KadecTBAa OCBOCHHS OOYy4YalOMUMCS  OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHONW MPOrpaMMbl MO pazfenaM AuciUIUiuHbL. [lo pesynbratam
JK3aMEeHa 00YYaOIIEMYCs BBICTABIISCTCS OIEHKA «OTIIMYHOY, «XOPOIIOY, «YIOBICTBOPUTEIHLHOY WU
«HEY/IOBJICTBOPUTEIILHO.

DK3aMeH 10 AMCHUILIMHE IPOBOAMTCS B COOTBETCTBHU C PACHHCAHUEM IPOMEKYTOYHOM
aTTeCTallii, B KOTOPOM YKA3bIBACTCA BPEMs €T0 IMPOBCACHUA, HOMECP ayaAUTOPUHU, MCCTO IIPOBCACHUS
KOHCYJIbTAIlMH. Y TBEPKACHHOE pacliCaHne pa3MeIaeTcsi Ha HH(POPMAIIMOHHBIX CTEHIAX, a TaKkKe Ha
ounmansHOM caiite YHHUBEpPCHUTETA.

VYpoBeHb TpeOOBaHUK I IMPOMEKYTOYHON aTTECTAllMH OOYYAIOIIUXCS YCTaHABIUBACTCS
paboueii MporpaMMON TUCIUIUIMHBI U JJOBOJUTCS 10 CBEICHHS O0YyJaroONIUXCsl B Havajae ceMecTpa.

DK3aMeHbl IPUHUMAIOTCS, KaK MpaBuiio, Jekropamu. C pa3pelieHus 3apeayroiiero kadenpoi Ha
HK3aMEHEe MOXKET MPHUCYTCTBOBATDH IPENOAaBaTeNb Kadeapbl, MPUBICYCHHBIA I MOMOIIX B IIPHEME
sK3aMeHa. B citydae oTCyTCTBHS BEAyILIEro MpernojaBaTeis dK3aMeH MPUHUMAETCS MPErnoaBaTeieM,
Ha3HAYEHHBIM PACTIOPsDKEHUEM 3aBEYIOUIETo Kadeapoi.

[TpucyrcTBHE Ha 5K3aMeHE NpernojaBaTene ¢ aApyrux kKadeap 0e3 COOTBETCTBYIOILIETO
pacrnopsHKeHUs peKTOpa, MPOPEKTOpa MO y4eOHOM, BOCIIUTATENIbLHON paboTe U MOJIOICKHON MOJTUTHKE
WM 3aMecTUTeNs nupekTopa Mucturyra no yueOHoil pabore He T0MyCKaeTcsl.

Jnis mpoBeneHUs SK3aMeHa BEIyIIUi IperojaBaTellb HakaHyHE IOJydaeT B CEeKpeTapuaTe
IMPEKTOpaTa 3a4E€THO-IK3aMECHAIMOHHYIO BEJOMOCTb, KOTOpas BO3BpAIAeTCs B CEKpeTapuar Iociie
OKOHYaHUSI MEPOIIPHSTHS B IEHb MPOBEICHHSI SK3aMEHa UM YTPOM CIICAYIOLIETO JHSI.

DK3aMeHbl MPOBOJATCA IO OWieraM B YCTHOM WM NIHCBMEHHOM BHJE, JHOO B BHIE
TECTHPOBAHMA. JK3aMEHALIMOHHBIE OMIIETHI COCTABIISIOTCS 110 YCTAaHOBIEHHON (hOpME B COOTBETCTBUHU
C YTBEpXIEHHBIMH Kadeqpoil S5K3aMEHAIlMOHHBIMH BONPOCAMH M YTBEP)KIAIOTCS 3aBEIYyIOLIHM
kadenpoit exeromHo. B Owmiere comepKHUTCA JBa TEOPETHUYECKHMX BOMpPOCca M OJHA 3a/aya.
DK3aMeHAaTOpy NPENOCTaBIsIeTCS IPaBO 3aJaBaTh BOIPOCHI CBEpX OuieTa, a TaKKe IOMHMO
TEOPETUYECKHX BOIPOCOB JaBaTh JUIS PEUICHHs 33Ja4ll W TNPUMEPHI, HE BBIXOISIINE 33 pPaMKH
MPOIIEHHOI0 MaTepHaa Mo u3y4aeMon JUCIUILINHE.

3HaHI/I$I, YMCHHA U HaBBIKH 06yanOH_II/IXC$I ONPCACIIAOTCA OLCHKAMU «OTJIMYHO», «XOPOILO»,
«KYHOOBJICTBOPUTCIIBHO», «HCYHAOBJICTBOPUTCIBHO» W BBICTABJIAIOTCA B 3a4YCTHO-3K3aMCHAIIMOHHYIO
BCAOMOCTD 06y11a10u1er0c51 B ICHb 5K3aMCHaA.

HpI/I MMPOBEACHNU YCTHOI'O 3K3aMC€HA B ayAUTOPUHU HE NJOJIPKHO HAXOAUTHCA oomee 6 06y‘IaIOIJ_[I/IXC$[
Ha OJHOI'0O INpCroaaBaTciisd.

[Ipn mpoBeneHUH YCTHOTO SK3aMeHa OOyJarolUiicsi BBHIOMpAET HK3aMEHAllMOHHBIA OWier B
cllyyailHOM MOpsJIKe, 3aTeM Ha3bIBaeT (GaMIIINIO, UM, OTUECTBO U HOMEp IK3aMEHAIMOHHOT0 OuIIeTa.

Bo Bpems »5k3ameHa oOyd4aromuecss MOTYT IOJb30BaTbCs C pa3pelieHHsl HSK3aMeHaTopa
MPOrpaMMOil JHUCUUIUIMHBI, CIPAaBOYHONM U HOPMATHUBHOW JIUTEPAaTypoM, APYIrMMH IOCOOUSMHU U
TEXHUYECKUMHU CPEICTBAMH.

Bpemst moAroToBKM oTBETa MPHU caue IK3aMeHa B yCTHOU (popMe JOIKHO COCTaBIATh HE MEHee
40 MuHYT (10 KeJaHuIo 00yyYarolerocss OTBET MOKET ObITh JOCPOUYHBIM). Bpems oTBera — He Gonee 15
MUHYT.

OOyuaronuiicsi, UCTIBITHIBAIOIINI 3aTPYyAHEHUS MPU MOJATOTOBKE K OTBETY IO BHIOPAaHHOMY UM
Oujery, UMeeT MpaBO HAa BBIOOP BTOPOTO OWJIETa C COOTBETCTBYIOIIUM MPOJICHHEM BPEMEHH Ha
noAroToBky. [Ipy OkOHYaTeIbHOM OIICHMBAHWHU OTBETA OLIEHKA CHIXKAaeTcs Ha oauH Oamn. Brriaua
TPEThEro Oniera He pa3peraeTcs.

Ecnm oOy4arommiicst SBUJICS HA DK3aMeEH, U, B3SIB OMIIET, OTKA3aJICS OT TPOXOKICHUS aTTeCTAIUN
B CBA3M C  HEMNOATOTOBJIEHHOCTbIO, TO B  BEIOMOCTH €MY  BBICTaBJISIETCS  OLIEHKA
«HEYIOBJIETBOPUTEIHHOY.
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Hapymenue nucHuIuIMHBI, CIHUCHIBAaHUE, MCIIOIB30BAHME OOYYalOMIMMUCA Hepa3peleHHbIX
NEYaTHBIX M PYKOIHUCHBIX MAaTepHajoB, MOOWIBHBIX Tele(OHOB, KOMMYHHUKAaTOPOB, IJIAHIIETHBIX
KOMITBIOTEPOB, HOYTOYKOB U IPYTUX BUIOB JINYHOM KOMMYHUKAIIMOHHOM 1 KOMIIBIOTEPHON TEXHUKHU BO
BpeMs aTTECTAllMOHHBIX HCHBITAHUN 3amperieHo. B ciydae HapylieHuss 3TOro TpeOOBaHUS
npernojaBaTelib 0053aH YJAIUTh 00y4alouIerocs U3 ayIMTOPUU U IPOCTAaBUTh €MY B BEZJOMOCTH OIICHKY
«HEY/I0BJIETBOPUTEIILHO.

BelIcTaBiieHHE OLICHOK, ITOJIYYEHHBIX IIPU II0IBEACHUH PE3YJIHTATOB IPOMEKYTOUHOM aTTECTALUH,
B 3a4E€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh IMPOBOAMTCA B IPUCYTCTBHUM C€aMOro OOy4arollerocs.
[IpenonaBaTesnn HECYT NEPCOHAIBHYI0 OTBETCTBEHHOCTb 3a CBOEBPEMEHHOCTb U TOYHOCTh BHECEHMS
3alKCced O pe3yJsbTaTax MPOMEXYTOUYHOHM aTTeCTalui B 3a4€THO-3K3aMEHAIMOHHYIO BEZJOMOCTb.

HesBka Ha »K3aMeH OTMEUYaeTCs B SaquHO-BKSaMeHaHHOHHOﬁ BCAOMOCTH CJIOBAMH <«HC
SAIBUJIICS.

Jlist oOydaromuxcsi, KOTOpbIe HE CMOTIIH CIaTh K3aMEH B YCTAHOBJICHHBIE CPOKH, Y HUBEPCUTET
YCTaHABIIMBAET MEPHOJ] JTUKBUIALUHU 3a/I0JKEHHOCTU. B 3TOT nmepuo/ npenogaBaTesiy, IpUHUMABIINE
9K3aMEH, JOJDKHBI YCTAaHOBUTH HE MEHee 2-X JTHEH, Koraa OHU OynyT MpUHUMATh 3aJ0JKCHHOCTH.
Nudopmanivsa o TMKBUIAIUY 33]J0DKEHHOCTH OTMEUAETCs B 9K3aMEHAIMOHHOM JIUCTE.

O6y‘laIOH_[I/IMC$I, IIOKa3aBIIMM OTIMYHBIC W XOPOIOHWC 3HAHUSA B TCUCHHUC CCMCCTpa B XOJC
MMOCTOAHHOI'O TCKYIICTO KOHTPOJIA YCIICBAEMOCTHU, MOXKCT OBITH IMPOCTABJICHA OK3aMCHAIIMOHHAA OLICHKA
A0CPOYHO, T.C. 0e3 cAadu 3K3aMCHaA. OI.IeHKa BBICTaBIISICTCS B DK3aMEHAIIMOHHBIN JTUCT WX B 3a4ETHO-
9K3aMCHAallMOHHYIO BEIOMOCTbD.

I/IHBaJII/II[I)I " Jinga ¢ OIrpaHUYCHHBIMU BO3MOXHOCTAMU 3J0POBbA MOTYT CAaBAaTh 3K3aMCHBI B
MEXKCECCUOHHBIN nepuoa B CpoOKU, YCTAHOBJICHHBIC MHANBUAYAJIbHBIM y‘Ie6HLIM IIJIaHOM. I/IHBaJ'II/I,Z[BI u
Jyuhga ¢ OrpaHUYCHHBIMU BO3MOXXHOCTSAMU 30POBbA, UMCIOIHNEC HAPYIICHHA OIIOPHO-ABUTATCIIBHOT'O
afrapara, AOOIYCKAkTCA Ha AaTTCCTAMOHHBIC HCHBbITAHHUA B COIIPOBOXIACHHUU ACCUCTCHTOB-
COIMPOBOXKAAIOIINX.

[Ipouenypa mpoBeneHHsS NPOMEKYTOYHOH aTTECTAllMM IS OCOOBIX CIIydaeB H3JIOKEHa B
«[TonoxeHNH O TEKYIIEM KOHTPOJIC YCIIEBAEMOCTH U IMPOMEKYTOYHOH aTTECTAllMH O0YYaIOIIUXCs 110
OIIOII 6akanaBpuara, cnequanurera u Maructpatyps» ®I'bOY BO IOxHo-Ypansckuit TAY

Ounas ¢popma o0yueHus

3. BekropHblii cnocobd omMcaHus ~ JABMKEHUH.  BekTopsl
MepeMEeIeHHs, CKOPOCTH, YCKOPEHHS. YTJIOBbIE XapaKTEPUCTUKU

Ne OneHoYHbIE CPEJICTBA Kon n naumeHnoBanue
1 TunoBble KOHTPOJILHBIE 3a/IaHUS U (UM ) UHBIE MaTEPHUATIBI, WHJUKaTopa
HE0OXOIUMBbIE JJIs OLIEHKH 3HAHUM, yMEHU, HAaBBIKOB U (WJIN) KOMIIETEHITUN
OTIBITA JIEATETHHOCTH, XapaKTEPU3YIOIINX C(HOPMUPOBAHHOCTh
KOMHGTGHHI/II\/'I B ITPpONECCCC OCBOCHUS JUCHUIIIIMHBI
1 2 cemecTp NJI-1 onk-1.
1. Ponp ¢u3uky B pa3BUTUU TEXHUKH M arpoNPOMBIIIIIEHHOTO Ucnonszyer
MIPOU3BOJICTBA. OCHOBHBIE 3aKOHBI
2. Kunematuka wmaTepualibHOM TOYKHA. KoOpAMHATHBIM METON | €CTECTBEHHOHAYUHBIX
OIMMCaHUA JlBI/I)K@HHfI. Kunematuueckoe YPpaBHCHUEC JIBUKCHHUA U JUCHUITIIINH 1A
onpeesieMble 0 HeMY KUHEMaTHYECKUE XapaKTEPUCTUKHU. peleHus

CTaHJAPTHEBIX 3aJia4 B
COOTBETCTBHH C

JBUKEHUS 110 OKPYKHOCTH. HaIIPaBJICHHOCTHIO
4. DneMeHTHI peNATUBUCTCKON MexaHukH. [locTynarsl cnenuanbHoil | mpodeccnoHanbHOM
Teopun oTHocuTenbHOCTH. IIpeoOpasoBanus Jlopenua. Croxenue NEeATEIbHOCTH

ckopocTeid. OTHOCHUTENIBHOCTh JIJIMHBI OTPE3KOB W JJIMTEIBHOCTH
BPEMEHHBIX UHTEPBAJIOB.
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5. JInHaMKMKa MaTepUaabHON TOYKHU U IOCTYNATEJIBHOTO JABUKCHUS
TBEpAOro tena. [lpuHimn oTHOcUTenbHOCTH. 3akoHbl HbloTOHA.
Buner cu.
6. JluHamuka BpamaTesbHOrO JBUKEHUsS. MOMEHT cuiibl. MOMEHT
MHEpLUUU. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA HUMITYJIbCA.
7. VHepuuanbHble U HEUHEPUUAIBHBIE CHUCTEMbl OTCYETa. CHIIBI
WHEPIUU MIPHU PA3JIMYHBIX BUIAX JBUKCHUS.
8. Pabora, MomHOCTb ¥ 3Heprus. Mexanuueckasi paboTa U MOIIHOCTh
IIpU [IOCTYNATEIbHOM U BPALLATEIbHOM JBHKEHUSIX. Kunetnueckast
SHEPrus U TEOpEMa 0 KHUHETUUYECKOM HEPIUU.
9. KoHcepBaTtuBHBIE CHJIBI M NOTEHLUMANIbHAs 3Heprus. lIpumepst
MOTEHLIMAJIbHBIX MOJIEH. 3aKOH COXPaHEHUs SHEPTUU B MEXAHUKE.
10. Mexanuueckue koneOanus. KuHemaTHka TrapMOHHUYECKHX
kosnebanuii. Cnoxenne kojaebannii. AKyCTUYECKHE PE30HATOPHI.
11. JIunamuka rapmMoHHYecKux KoneOanmid. [uddepennmansaoe
ypaBHEeHHE KojeOaHMid. 3aTyXalolue U BBHIHYXKJIEHHBIC KOJICOaHUS.
MexaHn4eckui pe3oHaHCc. MasiTHUKH.
12. Mexanuueckue BOJIHBI. BomHOBoe ypaBHeHue. Buibl BOJH.
Untepdepennus, audpakuus u gucrnepcuss BoIH. BoiHbI u
uHpOpMAaIHL.
13. OcHOBHbBIE MOJOXKEHUS MOJEKYIIPHO-KUHETUYECKOH TEOPHH.
Uneanpupiii raz. OcHoBHoe ypaBHeHue MKT wu  ypaBHeHue
COCTOSIHMSI JICAJIbHOT'O Tra3a.
14. ArperatHble cocTosiHUS U (pa3oBbIe Mepexo/ibl. PeabHble ra3bl.
Cxumxenne razoB. OcoOeHHOCTH KHUAKOro cocTosHusa. CTtpoeHue
KpucTayyioB. [ledekTbl KpucTauiMueckoro crpoeHus. IIpounocts u
IJIACTUYHOCTb.
15. SBnenms mepenoca. J[uddys3us, TEIONPOBOJHOCTH U
BHYTpEHHEE TpeHHe. MOoNeKyIIpHO-KUHETUUECKash TEOpUsl SABJICHUM
IepeHoca.
16. OcHOBBI TEepMOIMHAMUKHA. BHyTpeHHSs »HEpruss U IEpBOE
Hayajo TepMoAuMHaMHMKU. Pabora W Temino€MKoCTh raza mpu
pa3IMYHBIX IPOLECCAX.
17. Brtopoil 3aKOH TEepMOAMHAMHKH. TEraoBblE JBUTATEH U
xonoawinbHble  MamuHbl.  KIIJ[  TemnoBbIXx — aBurareneid
CTaTUCTUYECKUI CMBICI BTOPOIO 3aKOHa TepMoAnHaMuKH. [Tonstue
SHTponuu.  TpeTuil  3aKOH  TEPMOJMHAMUKH.  DJIEMEHTHI
OMOPHEPTETUKHY.
18. ITpu 60MGapANpPOBKE refusl Q-4acTUILIAMU UMEIOIUM M SHEPTHIO
Eo, naneraromiast yactua paccesiack Ha yroia 60°. Onpenenure yroa
OTJa4uM, PHEPIHI0 (Q-YaCTUIIBI TIOCJIE PACCESHUS U SHEPruIo sapa
renus. MaccoBoe 4HCIIO sipa refins paBHO 4, TaK K€ KaK ¥ MacCOBOE
YHCIIO Q-4aCTHULIBI.

4 cemecTp
18. DnemeHThI reoMeTpruecKoi onTUKH. OCHOBBI F€OMETPUUECKOI
ontuku. Dopmynsl Openens. [IpuHUn 00paTUMOCTH CBETOBBIX
aydeit. [Ipubopbl reoMeTprudYecKoi ONTHKH.
19.®oromerpus.
20. DnemenTsl BosiHOBOM onTHkH. [Tpuniun ['toiirenca.
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21. Wnrepdepenuus cBera. KorepeHTHOCTh M ONTHYECKUH XOJI
nydei. YCIoBUsS MakcMMyMmMa W MHHHUMYyMa. HMHTepdepomerpsl.
DneMeHTsI Tosorpaduu.

22. udpaxkums  cBera. Ilpuanun  [rolirenca-dpenens.
Hudpakimonnas  pemérka. Crexrporpadusi. Hudpakius
PEHTI€HOBCKUX JIy4eH.

23. BzaumogeiictBue nznydenus ¢ BemectBoM. [lonspusanus csera
IIPU OTPAKEHUH U IPEIIOMIICHUH.

24. J1BoitHoe myyenpenomiieHre. ONTHYECKH aKTHBHBIC BEIIECTBA.
Caxapumetpsl. MickyccTBEHHasi aHU30TPONHUsSI U €€ HCIIOJIb30BaHUE.
HopmanbeHas 1 aHOManbHas AUCHEPCHsl.

25. TemnoBoe wu3znydyeHue. AOCOMIOTHO UYEPHOE TENO. 3aKOHBI
Kupxroda, Credana-bompuimana u Buna. ®dopmyna I[lnanka.
OnTHueckasi IUPOMETPHUSL.

26. ®otodpdexr. BuemHU, BHYTPEHHHMH W  BEHTHJIbHBIN
dbotorddexr. YpaBHeHHE DUHIITEHHA. [Tpumenenue
¢dorosnemenToB. pdext Komnrona. JlroMuHeCHEHTHOE N3Ty4YEHUE.
buomromunecueHnus.

27. ®orobuonorunueckue npoueccsl. Porocunres. TepmoanHamuka
1 MexaHm3M (poTtocuHTe3a. buosnepreruka.

28. DneMeHTbl KBAaHTOBOM MexaHUKU. KoprycKynsipHO-BOJIHOBOMH
JyaJI3M. Hudpakmus AIEKTPOHOB. CooTHotieHus
Heonpenenéunocreil. Ypasuenue lpeaunrepa.

29. AtoM Bojmopona. DHepreTuueckue ypoBHH aroma. [loreHmman
BO30yxJeHuss u wuoHuzauuu. [loctynmarel bopa. M3nyuenue u
MOTJIOLIEHUE dHEpruu. Boioponono100HbIE HOHBIL.

30. CrpyKTypa CIOXHBIX AaTOMOB. OHEpreTMYecKHe YpOBHHM B
cinoxHblX atomax. [lpunmun Ilaynu. OnTudeckue CHEKTpbl U
CIIEKTpPbl PEHTICHOBCKOro u3nydeHus. llepumonmueckas cucrema
anemenToB JI.M.Meneneena.

31. dusnka MoJsieKys1. DHepreTuYeckre ypoBHU MoJieKysl. OOMeHHOoe
B3aumojeiicteue. MonekynspHble cnekTpbl. IlpuHnun paboTel
KBaHTOBBIX F€HEPATOPOB. DJIEKTPOHHBIN ITapaMarHUTHBIA PE30HAHC.
32. Tlommmepsl ® kuAKue KpUcTauibl. (OCHOBHBIE  BHIBI
KOJIJIEKTUBH3AMU MOJIeKy . CTpOeHHE MOJIMMEPOB U UX PU3UUECKHE
cBOWCTBA. THUNBI KHUIKUX KPUCTALIOB. JlUCIieM Ha KHAKHAX
KpHUCTaJlIax.

33.4IBneHne pamMoOaKTUBHOCTU. BHIBI pagrioaKTUBHOTO pacmaja.
3aKoH paJnoaKTHBHOTO pacnajaa. CTaOWibHbIE M PaJHMOAKTUBHBIC
n3otonbl. COBpeMEHHbIE METO/bl PAJUOXUMHUU U PaAMOOMOIOTHH.
[Tpobnembl pagir03KOIOTUH.

34. CocraB aToMHOTO sijipa. M30Tonbl. MeXaHUYeCKHi 1 MarHATHBIHA
MOMEHTHI s1ep. SIAepHble CUIIBI U 3HEPIUs CBA3M sAApa. SnepHbIi
MarHMTHBIN PEe30HAHC U €ro UCIOJIb30BaHUE.

35. Snepuble peakuuu. MexaHu3M sAepHBIX peakuuil. Llermnas
peakuust geneHus snaep. Mcmnonb3oBaHWE ATOMHOW — SHEPTHH.
[Ipobnema ynpasisiemoil TepmosiiepHoi peakuuu. DHeprus ConHua
U 3BE31. SiepHast 5KOJIOTHUs.

36. DOnemenTapHble dacTHIbl. Kiaccudukanus >siaeMeHTapHBIX
yacTull. BzauMonpeBpaiiaeMocTb 3JIeMEHTapHbIX YacTULl. MeTo bl
YCKOpEHHUs 4acTHUll. AHTHYAcTHIIBl U aHTHUBELIECTBO. BemecTtsBo B
9KCTPEMAJIbHBIX YCIOBHSIX.
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37. CoBpemeHHass (Qu3MKa W arpoMHXeHepHs. BemecTBo u moe.
OOBEKTHI U MPOIIECCHI. DBOIOIMOHHBIC MTPOIECCHI TIPE0OPa30BaAHU
MaTepuH. BeliecTBeHHbIE, SHEPreTUYECKHE, HIEKTPOMAarHUTHBIE U
nHpopManMoHHbIE  TIpeoOpa3oBaHus OMOOOBEKTOB. Pa3Butne
arpou3uKu, OnoMexaHuku,  OHOPU3HKH, OMOPHEPTEeTHKH,
OMOMH(POPMATUKHU, OMOTEXHOJIOTHH U arPOUHKEHEPHUH.

38. Han uentpom kpyrioro croia pagumyca R=1,0 M moxasemieH
HEeOOJIBIIION CBETUJIBHHUK B BHJIE IJIOCKOTO TOPHU3OHTAIBHOTO JTUCKA
mromany S=100 cm2 SIpkOCTb CBETHMIIBHHMKA HE 3aBHCUT OT
Hanpapienus u pasHa L=1,6-10° xa/m%. Ha kakoif BbIcOTE OT
MOBEPXHOCTH  CTOJIA HAJ0 TIOMECTUTh CBETWJIBHUK, YTOOBI
OCBEIICHHOCTh NepUu(EepURHBIX TOYEK CTOJIAa OblIa MaKCUMAaIbHON?

KakoBa OynieT 3Ta OCBEIIEHHOCTD?

3aounas popma o0yueHus

onucaHus IBWKeHUM. KuHemarnueckoe ypaBHEHME IBHKEHUS U
olpezeisieMble [0 HEMY KHHEMaTHYECKHE XapaKTEPUCTHUKHU.

3. BektopHblli cnocod onucaHus  JABM)KEHUH.  BekTopbl
MIEPEMEILEHUS], CKOPOCTH, YCKOPEHHUS. YTJIOBBIE XapaKTEPUCTHUKU
JBUKEHMS 110 OKPY>KHOCTH.

4. DnemMeHThI peNATUBUCTCKON MeXaHuKu. [locTynaTsl ciennanbHON
TeOpuu OTHOCUTEIbHOCTH. [IpeoOpazoBanus Jlopenma. Croxenue
ckopocTel. OTHOCHTEIBHOCTh JJIMHBI OTPE3KOB M UIMTEIBHOCTH
BPEMEHHBIX MHTEPBAJIOB.

5. JInHaMuKa MaTepUaIbHOM TOYKH U MOCTYNATEIbHOIO JBHUKCHUS
TBEépHoro Ttena. [lpuHuMnD oTHOCUTENbHOCTU. 3akoHBl HbloTOHA.
Bunel cui.

6. Jlunamuka BpamaTeabHOTO ABWXKEHUA. MOMEHT cuiibl. MOMEHT
MHEPLUMH. 3aKOHBI COXPAaHEHUS UMITYJIbCa U MOMEHTA UMITYJIbCA.

7. WHepuuanpHble U HEUWHEpLUAJIbHBIE CUCTEMBbI OTCcuéTa. CHIbI
WHEPLMH [TPU Pa3INYHbIX BUJAX JBUKCHHUS.

8. Pabora, momHOCT, W »3Heprus. MexaHuueckas paboTa Hu
MOIIHOCTb IPU IOCTYNAaTEIbHOM M BpalIaTEIbHOM JBHKEHUSX.
Kunernueckast sHeprust 1 TeopemMa 0 KHHETUYECKON YHEPTUN.

9. KoHcepBaTuBHBIE CHJIBI M NOTEHIMaNbHas 3Heprus. [Ipumepst
MOTEHIIMAJIbHBIX MOJIeH. 3aKOH COXpPaHEHUs SHEPTUU B MEXAHUKE.
10. Mexanndyeckue Kosebanus. KuHemaTtnka TrapMOHHYECKHUX
koseOanuil. CinoxeHue kojaebaHui. AKyCTUYECKHE PE30HATOPHI.

Ne OueHouHBIE CpeCTBA Kon n HanmeHoBanue
1 TunoBble KOHTPOJIBHBIE 3aJaHUS U (WJIM) UHBIE MAaTEPUAJIbl, WHJUKATOpa
HE00XOAUMBIE JJIsl OLICHKHU 3HAHUHN, YMEHUH, HABBIKOB U (UJIH) KOMIIETCHIINH
OTIBITA ICATEIBHOCTH, XapaKTEPU3YIOMIHUX C(POPMUPOBAHHOCTH
KOMIIETEHIIMH B IIPOLIECCE OCBOEHUS TUCLUIIIIMHBI
1 1 kype WJ-1 onk-1.
1. Ponp u3ukM B pa3BUTUM TEXHHKH W arpoNpOMBIILICHHOTO | Mcmonb3yeT oCHOBHBIC
IIPOU3BOJICTBA. 3aKOHBI
2. Kunemaruka MatepuaabHOW TOUYKU. KOOpAHMHATHBIM METOJ | €CTeCTBEHHOHAYYHBIX

JICIIATUTAH JIJIS
pEIICHHS CTAHIAPTHBIX
3a1a4 B COOTBETCTBUU
C HaMpaBJIECHHOCTHIO
npo¢eCCHOHAIBHON
JesITeNIbHOCTH
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11. Junamuka rapMoHHUYecKux kojebanuit. uddepenunanpaoe
ypaBHEHHE KosieOaHHUH. 3aTyXarole U BbIHYX/IEHHbIE KOJeOaHus.
Mexannyeckuil pe3oHaHc. MasTHUKU.
12. Mexanuyeckue BoJHBL. BoyiHOBoe ypaBHeHue. Bujbsl BOJIH.
Wntepdepennus, audpakuus W AUCIEpCUs BOJH. BoiHBI H
nHpopMarus.
13. OcHOBHBIE TOJOXEHHUS MOJEKYIIPHO-KHHETHYECKON TEOpHH.
WUneanbupiii  raz. OcHoBHOe ypaBHenne MKT wu  ypaBHeHHE
COCTOSIHMS MJI€aJIbHOTO rasa.
14. Arperatnble cocTosiHus U (pa3oBbie mepexoibl. PeanbHble Tasbl.
Cxwmwxenne ra3oB. OcoOEHHOCTH KHUIKOro coctosHus. CtpoeHue
KpuctamioB. JlehekTsl KpucTamanueckoro crpoenus. [Ipounocts u
IUTACTUYHOCTb.
15. SBnenuss mnepenoca. Juddysus, TEIONPOBOIHOCTH H
BHYTpEeHHEe TpeHue. MoJeKyIIpHO-KMHETHYECKask TEOPHsI SIBIICHUI
IepeHoca.
16. OcHOBBI TEpMOAMHAMHKH. BHYTpeHHss 3HEprus M IepBoe
Havajo TepMoAUHAMUKH. PaboTa ¥ TEIUIOEMKOCTh Ta3za IpH
pa3IMYHbIX IIpolLeccax.
17. Bropoili 3akoH TepMOAMHAMHUKH. TEIJIOBBIE IBUTATEIH W
xonoaunbHble  MamuHbl.  KITJ[  TermoBelx — aBurarenel u
CTaTUCTUYECKUIM CMBICI BTOPOrO 3aKOHA TepMoJuHaMUKu. [lonsaTue
sHTporuu.  TpeTuil  3aKOH  TepMOAUHAMUKH.  DJIEMEHTHI
OMODHEPTETHKH.
18. BuHTOBKY HaBelu Ha BEPTUKAJIbHYK YEpPTy MHMIICHH,
HaxoJIIelcs TOYHO B CEBEPHOM HAINPABICHUM, U BBICTPEIUIIU.
IIpeneOperass CONpOTUBIEHHEM BO3[yXa, HAWTH, Ha CKOJBKO
CaHTHMMETPOB M B KAaKyl CTOpPOHY IIyJs, IIONlaB B MHMILIEHb,
OTKJIOHUTCSI OT 4epThl. BeICTpen npousBeeH B TOPU30HTAIBHOM
HampaBlIeHWH Ha mupore (=60°, ckopocts mymu V=900m/c,
paccrosiHue A0 MuleHu s=1,0 kM.

2 Kypc
19. Illkana »>J€KTPOMAarHUTHBIX BOJIH. PasznuuHble gUana3oHbI
4acTOT 3JEKTPOMAarHUTHBIX BOJIH, UX XapaKTE€pHbIE OCOOEHHOCTU U
TEXHUYECKHUE CPEJICTBA X MOJIyYEHUSI.
20. Hcnonp3oBaHWE BHIWUMBIX, YIbTPAQHUOIETOBBIX H APYTHX
U3JIy4EHUN B PaCTEHHUEBOJACTBE U JKMBOTHOBOJCTBE.18. DiaeMeHTbI
reoMeTpuyeckoil onTUKU. OCHOBBI TI'€OMETPUYECKOH OINTHUKH.
®opmynel Openenst. [lpuHmmn oOpaTUMOCTH CBETOBBIX Jy4ei.
[Ipubops! reoMeTpudYecKoi ONTHKH.
21.®doromeTtpusl.
22. DneMeHTHI BOTHOBOM orntuk. [Tpuaimmn [roiirenca.
23. Untepdepennus cBera. KorepeHTHOCTb M ONTHYECKHH XOA
ay4ded. YcinoBus MakcumMyma U MuUHHMyMma. HHTepdepomerpsl.
DneMeHTHI Tosiorpaduu.
24.  udpaxumst  cera. [lpuammun  [roiirenca-dpenerns.
Hudpakimonnas  pemérka.  Cnektporpadus.  dudpaxius
PEHTI€HOBCKHX JIy4eil.
25. B3aumopeiicTBue uznyueHus ¢ BemectBoM. [lonspusanus ceera
MIPU OTPAKEHUU U MTPEIIOMIICHHUH.
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26. JIBoiiHoe nydernpenomiieHne. ONTHYECKH aKTUBHBIC BEIECTBA.
Caxapumetpsl. IcKkyccTBEHHAss aHM30TPONUSA U €€ UCIOJIb30BaHUE.
HopMmanbHas 1 aHomMalibHas JUCIEPCUSL.

27. TemnmoBoe wusmydeHre. AOCOMIOTHO YEpPHOE TeO. 3aKOHBI
Kupxroga, Credana-bompimana u Buna. ®opmyna Ilnanka.
Onrtuyeckasi TUPOMETPHSL.

28. ®@otordpdext. BHemHM, BHYTpEHHMH W  BEHTWJIbHBINA
dhoTodrddekr. VYpaBHeHue OWHIITEHHA. [Ipumenenue
(hOTOAIEMEHTOB. Oddexr  Kommrona. JIroMUHECIICHTHOE
W3J1y4YeHHE. BUOTIOMUHECHICHIUA.

29. dotobuonornyeckue mpoueccel. Porocunres. TepmoguHAMUKa
U MexaHu3M (poTocuHTe3a. buosHepreruka.

30. DnmeMeHThl KBaHTOBOW MeXaHUKH. KopImycKyssipHO-BOJHOBOM
JyaJI3M. Hudpakmus AJIEKTPOHOB. CooTHoteHus
Heonpenenénnocreil. Ypasuenue llpeaunrepa.

31. Atom Bomoposa. DHepreTHuecKkue ypoBHH atoma. lloTeHuuman
BO30yxJeHuss u uoHuzauuu. Iloctynarel bopa. M3nyuenue wu
MOTJIOLIEHUE dHEpruu. Boioponono100HbIE HOHBIL.

32. CrpykTypa CIOXHBIX aTOMOB. ODHEPreTMYeCKHUe YpPOBHH B
cinoxHblX aromax. [Ipunnun Ilaynmu. Onrtuyeckue CHEKTpbl U
CIIEKTpPbl PEHTTEHOBCKOro u3iaydeHus. Ilepmonuueckas cucrema
anemenToB JI.M.Menpeneena.

33. duzuka MoJieKyll. DHepreTudeckue ypoBHH MosieKysl. OOMeHHoe
B3aumojeiicteue. MomnekynspHble crekTpbl. [lpuHuun pa®oTs
KBAHTOBBIX T'€HEPATOPOB. DJIEKTPOHHBIN TapaMarHUTHBINA PE30HAHC.
34. Tlomumepbl u kuAKUe KpucTauibl. (OCHOBHBIE  BHJIBI
KOJUIGKTUBHM3alMU ~ MoJieKyJd. CTpoeHue NOJIMMEpPOB U HUX
¢usnveckne cBoicTBa. THIBI KHUIKUX KpUCTawioB. Jlucruiem Ha
KHUJIKUX KpUCTAJUIAX.

35.4IBnenne paaMoOaKTUBHOCTH. BHIIBI pagnOaKTUBHOTO pacraja.
3aKoH paauoakTUBHOrO pacnana. CTaOuibHBIE M PaJHOAKTHBHbIC
n3otonsl. COBpEMEHHbIE METO/bl PAJAUOXUMHMU U PanOOUOIIOTHH.
[Tpobaembl pagir03KOIOTUH.

36. CocraB aromHOTO sijipa. Mi3oTombl. MexaHW4ecKuil 1 MarHUTHBIT
MOMEHTHI s/iep. SIepHbIE CHUIIBI U DHEprus CBA3U sAApa. SnepHuli
MarHMTHBIN PE30HAHC U €ro UCIOJIb30BaHUE.

37. Snepuble peakuuu. MexaHu3M sJepHBIX peakuuil. Llemnas
peakuust neneHus saep. FMcnonb3oBaHME ATOMHOW SHEPIHUU.
[Ipobnema ympasnsiemoit TepmosiiepHo peakiuu. DHeprus ConHia
1 3BE31. SiepHas SKOJIOTrHsl.

38. DOnemeHrtapHble uacTHlbl. Kitaccudukanus 3neMeHTapHBIX
yacTull. B3anmonpeBpaiiaeMocTs 3JIeMEHTapHbIX YacTull. MeTozsl
YCKOpPEHUS 4acTuUll. AHTMYACTHIbl U aHTUBEILIECTBO. BemecTso B
AKCTPEMAJIbHBIX YCIOBUSIX.

39. CoBpemeHHas ¢pu3MKa U arpouH)keHepus. BemecTBo u mose.
OOBEeKTHI U MPoLIeCcChl. DBOJIIOLMOHHBIE MPOIIECCHl MPpeoOpa3zoBaHus
MaTepuu. BelecTBeHHbIE, SHEPreTUUYECKHE, NIEKTPOMArHUTHBIE U
nH(pOpMallMOHHBIE  MpeoOpa3oBaHus OHO0OBEKTOB. PasBurtue
arpo¢pus3uky,  OMOMEXaHUKH, OHOPHU3UKH,  OHOPHEPreTHKH,
O61onH(pOpMaTUKH, OMOTEXHOJIOTHH U arPOMHKEHEPHH.

40. Tonkas coOuparorias JinH3a ¢ GOKYCHBIM paccTosiaueM f=25 cm
MpoelupyeT M300pakeHHe MpeJMeTa Ha JKpaH, OTCTOSUIMI OT
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auH3bl Ha 1=5,0 M. Dkpan npuasuaynu k iuH3e Ha Al=18 cm. Ha
CKOJIBKO CAHTUMETPOB CJICAYET IEPEMECTUTD MPEIMET, YTOOBI OMAThH
HOJIYYHUTh YETKOE H300paKEHHE €ro Ha YKpaHe?

[Ikana u KpUTEpUU OLIEHUBAHUS OTBETA 00OYYAIOUIETOCS MPECTABICHBI B TAOINIIE

IlIxkana Kpurepum oueHnBaHus
BCECTOPOHHEE, CUCTEMATHUECKOE M TIJIyOOKOE 3HAHHE MPOrpaMMHOIO
Onenka 5 MaTepuanga, YCBOCHHE OCHOBHOM U JOINOJHUTEIBHON JIMTEPATypHI,
(oTIHMuHO) PEKOMEHIOBAaHHOM IMPOrpaMMOM JUCLUIUIMHBL, IIPABUIIBHOE pPELICHUE
3aJ1a4H.
IIOJIHOE€ 3HAHHWE IPOrPaMMHOIO MaTepHualla, YCBOCHHE OCHOBHOM
Onenka 4 JUTEPATYPBHI, PEKOMEHI0BaHHOM B IIpOrpaMme, HaJuuue
(xopor110) MaJIO3HAYUTENBHBIX OIMMOOK B PEIICHUH 3a]aud, WM HEZOCTaTOYHO
II0JIHOE PACKPBITUE COAECPKAHUE BOIIPOCA.
Ouenka 3 3HaHHWE OCHOBHOI'O IIPOIPaMMHOI0 MaTepuana B MUHUMAaJIbHOM OOBEME,
IOTPEIIHOCTH HENPUHIUIINAIBHOIO XapakTepa B OTBETE HA DK3aMEHE U B
(YZIOBJIETBOPUTEIHHO)
pEeLICHUH 3a1a4H.
Onenka 2 npobensl B 3HAHMAX  OCHOBHOIO  IIPOrpaMMHOIO  Marepuaa,

(HEY1OBJIETBOPUTENHHO)

MMPUHIMIIHAIIBHBIC OIITMOKH IIpr OTBCTC HA BOIIPOCHI M B pCHICHUU 3a/1a4H.
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JIMCT PETUCTPAIIMA U3SMEHEHHU

Howmepa auctos OcHoBaHue 11d
Homep P Pactmmdposka JlaTa BHEceHUS

BHECECHUA Ilonnuce

U3MEHEHHS | 3aMEHEHHbIX HOBBIX aHHYJIMPOBAaHHBIX H3MCHEHUI TOATHCH M3MCHCHHA




