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1. MACHOPT PABOYEN MPOI'PAMMBI JTUCIHUILIAHBI

OVY/.11 ®usuka

1.1. OOJuacTh NPpUMeHEHUsI IPOrPAMMBI
Pabouas mporpamma sIBISI€TCSl 4acThiO MPOrPaMMBbI MOATOTOBKHM CHEIUAJINCTOB
cpennero 3BeHa (IIIICC3) B coorBerctBuM ¢ OI'OC CIIO mo cnenuaibHOCTH
15.02.10 «MexaTpoHrKa U MOOHIIbHASI pOOOTOTEXHHUKA (10 OTPACIISIM)».

1.2. Mecto nucuumiuHbl B cTpykrype INIICC3
YyebHas AUCIUIUIMHA OTHOCUTCS O00IE00pa3oBaTEIbHOMY YYEOHOMY ITUKITY
B CTPYKTYpE IPOrpaMMbl MOATOTOBKH CIIELIMAIIMCTOB CPEIHETO 3BEHA.

1.3. Heau u TpedoBaHUsA K pPe3yJIbTATAM OCBOEHUS TUCHUIIMHBI

W3ydyeHne  AMCUMIUIMHBI — HAampaBieHO Ha  (OpMUPOBaHHE OONMX U
po(eCcCUOHAIBHBIX KOMIIETEHITHI:
OK 01. Boibupats crmocoObl pemieHus 3aaad mpodecCHOHATBHONW NIeATETbHOCTH,
IIPUMEHUTENBHO K Pa3JINYHBIM KOHTEKCTaM.
OK 02. OcymecTBisaTh TMOWCK, aHadM3 W HWHTEPIPETauio WHPOpMAaIUH,
HE0OXOAMMOM ISl BBIMOJIHEHUS 3a/1a4 Npo(heCcCUOHATBHOM eATeTbHOCTH.
OK 03. IlmanupoBaTh ¥ peaqU30BBIBATH COOCTBEHHOE MPOQPECCHOHATBHOE U
JMYHOCTHOE PA3BUTHE.
OK 04. PabGotate B KOJJIEKTUBE M KOMaHze, 7((EeKTUBHO B3aWMOJCHCTBOBAThH C
KOJUIETaMH, PYKOBOJCTBOM, KJIMEHTaMHU.
OK 07. CopeficTBOBaTh COXpPaHEHHUIO OKpYXKAIOMIEH Cpeibl, pPecypcocOEpeKeHHUIO,
3¢ ()EeKTUBHO AEMCTBOBATH B UYPE3BbIYAMHBIX CUTYALUSX.
OK 09. Hcnons3oBaTh HHPOPMALMOHHBIE TEXHOJOTHH B MpOo(hecCHOHATbHOMI
JeSITEIbHOCTH.

YcBoenue — copepxanus  yuebnou — mucnmrmmHbl  «OV].11  Dusuka»
o0ecreunBaeT JOCTIKEHUE CTYICHTaAMH CIEAYIOIINX PE3YIhTaTOB:

JIMYHOCTHBIX:

— YYBCTBO TOPJOCTH U yBaXXCHUS K UCTOPUH M JIOCTHKCHHUSIM OTEUECTBCHHOMU
busznueckoil Hayku;, (U3NYECKH TPaMOTHOE TMOBEJAeHUE B MPOhecCHOHATHHON
NeSATETLHOCTH U OBITY TIPH OOpAaIlleHnH ¢ TPUOOpPaMU U yCTPONCTBAMU;

—— TOTOBHOCTH K TPOJIOJDKEHUIO 00pa30BaHUS W TOBBIICHUS KBaTU(UKAIIIN B
n30paHHOW TPOodeCcCHOHATBHOM NEATeTFHOCTH M OOBEKTHMBHOE OCO3HAHWE POJIU
(bU3HYECKUX KOMITIETEHITUH B 3TOM;

—— YMEHHE HCIOJb30BaTh MOCTIKEHUS COBPEMEHHOW (U3NYECKOW HAyKU |
(GU3MYECKUX TEXHOJOTHUH MJIs TOBBINIEHUS COOCTBEHHOTO WHTEUIEKTYaIbHOTO
pa3BHUTHA B BEIOpAHHOM MTPO(ECCHOHATEHON e TEIHHOCTH;

—— YMEHHE CaMOCTOSITeIIbHO JOOBIBaTh HOBBIC AJIsA ce0sl (U3NYECKUE 3HAHUS,



UCIIOJIB3YS JIJIsl 9TOTO JOCTYIMHBIE HCTOYHUKHU HH(OpMaIuy;

—— YMEHHME BBICTPAaWBaTh KOHCTPYKTHUBHBIE B3aMMOOTHOIIECHHS B KOMAHJIE IO
pelieHuIo 00IIKX 3a/1ay;

—— YMEHHME YINpaBISITh CBOEW MO3HABATEIbHOM JESATENBHOCTHIO, MPOBOIUTH
CaMOOILIEHKY YPOBHSI COOCTBEHHOT'O MHTEJIEKTYalbHOTO Pa3BUTHSI;

MeTanpeAMeTHbIX:

—— HCIOJb30BAHUE PA3JIMYHBIX BHUJOB TII0O3HABATEIBHOW JEATEIBHOCTH IS
pelIeHus

busznyeckux 3agad, MPUMEHEHUE OCHOBHBIX METOJOB MO3HaHHs (HaOI0aeHMUS,
ONMCAHMS, U3MEPEHHUs, OKCIEpPUMEHTa) MJs H3YyYEHHUsS Ppa3IHYHBIX CTOPOH
OKPYKaIOIIEN ICUCTBUTEIBHOCTH;

—— HCIOJb30BAHME OCHOBHBIX HWHTEJUIEKTYaJbHbBIX OMNEPALMii: MOCTaHOBKH
3aauu, (GOPMYJIMPOBAHMS THUIOTE3, aHAIM3a M CUHTE3a, CPaBHEHHUs, 00O0OLIEHUS,
CUCTEMAaTHU3AlIMH, BBISIBIICHUS NPUYUHHO-CIEICTBEHHBIX CBS3€H, MOMCKAa aHAJIOIOB,
(GopMyIUpOBaHUS BBIBOJOB JJII HM3YyYEHHUS PA3NIUYHBIX CTOPOH (PU3NYECKUX
OOBEKTOB, SIBICHUH U TMPOLECCOB, C KOTOPHIMU BO3HHUKAET HEOOXOIMMOCTb
CTaJIKUBaThCs B MpodeccuoHalIbHOM cdepe;

—— YMEHHE I€HepHUpOBaTh UACHU U ONPEACNATh CPEACTBA, HEOOXOAUMBIE JUISI UX
peanusanuy;

—— YMEHHME HCIOJb30BaTh PA3IMYHbIE UCTOYHMKHU JJIs MOJy4YeHUs (U3UUYECKOM
uH(pOpMaInK, OLIEHUBATh €€ JOCTOBEPHOCTH;

—— YMEHHUE aHAIU3UPOBaTh U MPEACTABIATh MHPOPMALIUIO B PA3IMYHBIX BUAAX;

—— yMeHHue NyOJUYHO MPEACTaBIATh PE3YNbTAThl COOCTBEHHOI'O HCCIEIOBAHMS,
BECTU JUCKYCCUH, JOCTYIHO W TapMOHUYHO COY€Tas CcojAepx aHue Hu (QOpMbI
NpeacTaBiIsieMOl HH(popManu;

NnpeaAMeTHBIX:

— c(hOpMHUPOBAHHOCTb MPEACTABICHUA O POJIK U MeCTe (DU3UKU B COBPEMEHHOM
HAyYHOW KapTUHE MHpA; TOHUMaHHE (U3UUECKOW CYITHOCTH HAOIIOIaeMbIX BO
Bcenennoit sinenuit, poiau Gpu3uky B POPMUPOBAHUH KPYro30pa U (PYHKITMOHAILHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIICHUS TPAKTUYECKUX 3a]1aY;

- BIIAJICHUE OCHOBOITOJIaral0IUMH buznueckumMu MOHSTUSMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMH; YBEPEHHOE UCIIOJIb30BaHUE (PU3NUIecKOi
TEPMUHOJIOTHHA U CUMBOJIUKH;

— BIIQJICHUE OCHOBHBIMH METOJaMH HAyYHOTO IIO3HAHWS, HWCIOJIb3yEeMBbIMH B
busuke: HAOMIOIEHUEM, OTTUCAHUEM, U3MEPEHUEM, DKCTIEPUMEHTOM;

— yMeHHusi 00pabaThiBaTh pe3yJibTaThl U3MEpPEHUN, OOHAPYKUBATh 3aBUCUMOCTD
MEXAy (PU3NYECKUMH BEITMYMHAMH, OOBSICHATH IOJYYCHHBIC PE3YNbTAThl W JENaTh
BBIBO/IBI;

— c(hOpMHUPOBAHHOCTH YMEHUS peliaTh GU3NUECKUE 3a/1a4u;

— c(hOpPMUPOBAHHOCTH YMEHHS MPUMEHSTH MOTYYSCHHBIC 3HAHUS JJI1 O0BICHECHUS
YCIIOBHI TIPOTEKaHUs (PU3NYECKUX SIBJICHUN B TIpUpoje, podeccrnoHansHoi chepe u
JUTSI IPUHSTHSI PAKTHYECKUX PEIICHUI B TTOBCEAHEBHOM JKU3HMU;

— chOpMHUPOBAHHOCTH COOCTBEHHOW MO3UIMU IO OTHOMICHUIO K (U3HUECKOI
uH(pOpMaIUH, MOTy4aeMO U3 Pa3HbIX HCTOYHUKOB.



B pesynbrare ocBOCHUS TUCHUIUIMHBI 00yUYarOIIUiCs JOJKEH 3HATH!

- 34dKOHBI, KOTOPBIM IIOOUHUHACTCSA IPUPOAHBIC ABJICHUA, BCIIMYHMHBI, KOTOPBIMH
OIMCBLIBAIOTCS CBOWMCTBA U IIOBCACHHUA BCIICCTBA H IIOJIA, (I)I/IBI/I‘IGCKOG SBJICHHC,
I'nIioTe3a, 3aKOH, TCOpHU:A, BCIICCTBO, BSaHMOHGﬁCTBHG, QJICKTPOMATIHUTHOC I10JIC, BOJIHA,
(1)OTOH, ATOMHOC AP0, aTOM, HPOHU3HUPYIOIINUC U3IIYUYCHHA, IINIAHCTA, 3BC3/1d, COJIHCUHAsA
CHUCTCMa, I'aJIaKTHKa, BCCIICHHAA,

B pesynbTare ocBOEHUS TUCHUTUIMHBI 00YYarOMIUNACS T0JKEH YMeTh:
-peumarh 3aJa4d MCHOJIb3YyS HW3YYCHHBIE 3aKOHBI, ONEPHUPOBATH €IUHULIAMH
U3MEpPEHUs PU3NYECKUX BETUUHH.
-HaBBIKAMHU CaMOCTOSITEJIBHOTO NPUOOPETEHUs 3HAHUU C HCIOJIb30BAHUEM

UHTEpPHETa, YYCOHOW W CHpaBOYHOW JUTepaTyphl. PabGorath ¢ (du3uYecKuM
000pyI0BaHUEM.

1.4. KoJuu4ecTBO 4aCOB HA 0CBOEHHUE MPOTrPAMMbI JUCHUILINHBI
MakcumanbHOU yueOHOU Harpy3ku odydaromierocs 97 yacos.

2. CTPYKTYPA Y COIEPX KAHUE YUEBHOM JTUCIUILIMHBI

2.1. O0beM yueOHOH AUCHUTIIHHBI M BUAbI Y4eOHOI padoThI

Buj yueOHoi1 padoThI Odnem
4acoB

O0Bem o0pa3oBaTe/IbHOM MPOrPaMMBbI 97

B TOM YHCIIE:

TEOpETHUECKOe 00yUeHne 41

MPAKTUYECKUE 3aHATUS 22

J1a00paTOPHBIE 3aHATHS 22

caMocCTosTeNbHas paboTa -

KOHCYJIbTaLlUN 6

MIPOMEKYTOUHAS aTTeCTaIus B popMe IK3aMeHa 6




2.2. TemaTu4ecKkuii JIaH U coJepkanne ydeOHoi nucuuniannbl «OY/1.11 Odusukay

HanmenoBanue Conep:kanue y4eOHOro MaTepuasia, JadopaTopHbie padoTbl U O0bém Koabl komneTeHumi, Y4ebHo-
pa3ieioB U TEeM | MPaKTHYeCKHe 3aHATHSA, CAMOCTOATE/IbLHASI Ppa00Ta 00y4YaAlOIINXCHA,| YACOB (hopMHPOBAHUIO KOTOPBIX MeToauYecKoe
KypcoBasi padora (Ipoekr) CIocoOCTBYeT odecrneueHue
3J1eMeHT MPOrpaMMbl
1 2 3 4 )
BBenenne Conep:xxanue y4eOHOro MmarepuaJia 2 OK 01, OK 02, OK 03,0K|1-13
dusnka — (yHIaMEHTAIbHAS HayKa O TIPHPOJIC. 04, OK 07, OK 09
EcTecTBeHHO-HAayUHBI METO/I MO3HAHMS, €T0 BO3MOKHOCTH U TPAHUIIBI
MPUMEHUMOCTH.  ODKCIIEPUMEHT M TeOopusi B IIpoliecce IO3HaHUS
npuponabl. MoaenupoBanue (u3NYECKUX SIBJICHUHN U mpoueccoB. Poib
DKCIEpUMEHTA U TEOPUH B Mpoliecce Mo3HaHus Npupoabl. Guzndeckas
BenmmunHa.  [lorpemHocTH — M3MepeHMH — (U3MYECKUX  BENIWYHMH.
duznyeckue 3aKOHbL. [ paHUIBl TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TonsiTue o Qu3nyecko KapTHHE MUpA. 3HAU€HHWE QU3UKU TpU
ocBoenuu npodeccuii CI1O u cnenunansuocteit CIIO.
Pa3znen 1. Mexanuka 28
Tema 1.1./Conepsxanue yueOHOr0 MaTepuasia 4 OK 01, OK 02, OK 03,0K| 1-13
Kunematnka Mexanndeckoe  jaBmwkeHune.  [lepememenne.  [lyte.  CKOpOCTB. 04,0K 07,0K 09

PaBHOMEpHOE MIPSIMOJIMHENHOE JBYKEHUE. Yckopenue.
PaBHOIIEpEMEHHOE NIPSIMOJIMHEWHOE IBH)KEHHE.

CBobonHoe mazaeHue. [IBwkeHue Tena, OPOIIEHHOTO IMOJ YIJIOM K
rOpU30HTY. PaBHOMEPHOE NBUIKEHUE 11O OKPYKHOCTH.




Tema 1.1. 3akonsiCoaep:kaHue yueOHOro MaTepuasa OK 01, OK 02, OK 03,0K 1-13
mexannku Herworona [[lepswiii 3akon Hptorona. Cuna. Macca. Umnynbsc. Bropoi 3akon 04,0K 07,0K 09

Hprorona. OCHOBHOM 3aKOH KJIACCUYECKON NMHAMHMKHU. TpeTwil 3aKOH

HeroToHa.

3akoH BceMUpHOro TsaroteHus. ['paButanuonnoe nose. Cuna TSKECTH.

Bec. CnnocoOb1 n3mepenust Macchl Tesl. CUIIbl B MEXaHHKE.
Tema 1.2. 3akonbilCoaep:kaHue yueOHOro Matepuasa. OK 01, OK 02, OK 03,0K 1-13
COXpaHeHHsl B 3aKOH COXpaHEHHUs MMIyJbca. PeakTuBHOE aBMXeHHE. Pabora CHIIBI 04,0K 07,0K 09
MeXaHHKe Pabota moTeHIMaNBHBIX CcWiI. MomHoCcTh. JHeprus. Kunerndeckas

pHeprus. [loTeHnmanbHas sHeprus. 3aKOH COXpAaHEHUS] MEXaHHUYECKOM

bHepruu. [I[pumMeHeHre 3aKOHOB COXpaHEeHUSI.

IpakTuyeckoe 3aHsATHE OK 01, OK 02, OK 03,0K 1-13

3aBHCUMOCTh TPACKTOPUU OT BHIOOPA CUCTEMBI OTCUETA. 04,0K 07,0K 09

Buipl MeXaHUYECKOTO ABMYKCHHUS.

3aBUCUMOCTb YCKOPEHUS Te€jla OT €ro Macchl U CHUJIbL, IEHCTBYIOIIEH Ha

Teo.

CnoxeHue cul.

PaBeHCTBO M NPOTUBOIOJIOXKHOCTh HANpPABJICHUS CHJI JEHCTBUS H

[IPOTUBOACUCTBHSI.

3aBUCHUMOCTB CHJIBI YIPYTOCTH OT AedopMari.

Cunel TpeHus.

HesecomocTs.

PeakTBHOE NBUKEHHUE.

[lepexos MOTEHIMATBHON SHEPTUH B KHHETUYECKYIO M 00paTHO

JlaGopaTopHoe 3aHsITHE 1-13

VccnenoBanue JBUKEHMS TeJa MO JEHCTBUEM ITOCTOSIHHOM CHJIBI.
M3yueHne 3aK0Ha COXPAHEHUS UMITYJIbCA.

CoxpaHeHHE MEXaHWYECKOM SHEpPruM TNpu JBIKEHUU Tela IMOJ|
NENCTBUEM CUIT TSYKECTH U YIIPYTOCTH.

CpaBHeHHE pabOThI CHIIBI C ©3MEHEHUEM KUHETHUECKON SHEPTUHU Tela.
3ydeHne 3aKOHOB COXpaHEHMs Ha IpUMEpE yaapa ULIapoB U
0ATTHCTUYECKOTO MAsTHUKA.

M3ydeHre 0COOCHHOCTEN CHITBI TPEHUS (CKOJBKEHUS).

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09




Pazgen 2. OcHOBBI MOJ1eKYJISIPHOI GU3MKH U TEPMOIUHAMHKH 11 OK 01, OK 02, OK 03,0K
Tema 2.1. OcnoBbl |CoaeprkaHue y4eOHOT0 MaTepuaJa. 04,0K 07,0K 09 1-13
MOJIEKYJISPHO- OCHOBHBIE TOJIOKEHUSI MOJIEKYIIIPHO-KUHETHYECKON Teopuu. Pasmepsl
KHHeTHYeCKOM U Macca MoJieKyl U aroMoB. bpoyHoBckoe nBuxkenue. Huddysus)
TEOpHH. Cunel M SHeprus MEXMOJIEKYJSIPHOTO B3auMmonencTBusa. CTpoeHue
NneanbHblii ras. ra3000pa3HbIX, KUAKUX U TBEpIbIX TeJd. CKOPOCTU JABMKEHUS MOJIEKYJ 1

U MX U3MEpEHHE.

Wneanbublii Ta3. [laBneHue raza. OCHOBHOE YpaBHEHHE MOJIEKYJSPHO-

KMHETUYECKOW Teopuu ra3oB. Temieparypa U ee uzMepeHue. I'a3oBble

3aKOHbI. AOCONIOTHBII HyJdb TeMmepaTypbl. TepMoauHaMUYecKast

[IKajla TEeMIIEpaTyphl. YPaBHEHHWE COCTOSIHMS HJICAIBHOTO Tasa.

ModnsipHasi ra30Bast IOCTOSTHHAS.
Tema 2.2. ConeprxaHue y4eOHOr0 MaTepuasia OK 01, OK 02, OK 03,0K| 1-13
OcHoBBI OCHOBHbIE TOHATHSA U OINpeleieHUsl. BHYTpeHHs 3HEPrusi CUCTEMBI. 04,0K 07,0K 09
TePMOAUHAMUKH BHyTpeHHSsIs1 SHeprus uaeanbHOro ra3a. Pabora u Temora kak Gopmbl

nepefayd  SHEpruM. TemaoeMKOCTb. Y JieNnbHas TEMJIOEMKOCTb. 1

YpaBHeHue TeroBoro Oananca. Ilepsoe

HA4ajao TepMOIMHAMUKHU. AnuabaTHbiil mporecc. [lpuHiun neicTBus

teruioBoid MammHbl. KIIJ[ TermoBoro psurarens. Bropoe nHavang

TEPMOIMHAMHKHU. Tepmonunamuyeckas IKana TEMIEPaTyp.

XononunbpHbIe MamuHBL. TerutoBsle aBurarenn. OXpaHa npupombl.
Tema 2.3. |Conep:xaHue yuedOHOr0 MaTepuaia. OK 01, OK 02, OK 03,0K| 1-13
CeoiictBa mapoB. |Vcmapenue u konaeHcanus. HachkleHHbIiH nap U ero cBOicTBa. 1 04,0K 07,0K 09

AOCOJIIOTHAasE ¥ OTHOCUTEJbHAS BIAKHOCTh BO37yXa. Touka pOCHI

Kunenne. 3aBUCMMOCTh TEMIIEpPAaTypbl KHIIEHHS OT  JaBJICHUS.

[leperpeThlil map 1 €ro UCIMOJIb30BAHUE B TEXHHUKE.
Tema 2.4. |Conep:xaHue yueOHOro MaTepuaJa. 1 1-13
CaoiicTBa X apakTepucTUKa KHUIKOTO COCTOSTHUS BemlecTBa. [[0BepXHOCTHBIIM
JKHAKOCTEH CJION >KUAKOCTUA. DHEPTHsl MOBEPXHOCTHOTO CIosl. SIBIEHUSA Ha

TPaHULIC ) KUAKOCTU C TBEPABIM TCIIOM. KaHI/IJ'IJ'I}IpHBIC SABJICHUS.




Tema 2.5. |ConmepxxaHue yueOHOIro MaTepuaJa. 1 OK 01, OK 02, OK 03,0K 1-13
CBoiicTBa XapakTepucTuKa TBEPIOro COCTOSIHUS BEIIECTBA. YTIPyrue 04,0K 07,0K 09
TBepPAbIX TeJl. CBOICTBA TBEP/IbIX TeJ. 3aKOH ['yka. MexaHnueckue CBOMCTBA TBEPAbIX
Tell. TerioBoe pacliupeHre TBEPAbIX Tell U xkuakocren. [liaBnenue u
KpUCTaJLTU3aIHsL.
JlaGopaTopHoe 3aHsATHE. OK 01, OK 02, OK 03,0K| 1-13
M3mMepeHne BIaXHOCTH BO3AyXa. 04,0K 07,0K 09
M3MepeHne MOBEPXHOCTHOTO HATSIKEHUS KHUIKOCTH. 4
Habmrogenue mnpouecca Kpucrammusamun M3ydenune nedopmaryu
PACTSDKCHHSL.
3y4eHne TEIIOBOTr0 pacCIMpPEHUs TBEPIbIX Tell.
3ydyeHre 0coOEHHOCTEN TEIIOBOr0 PAaCUIMPEHNUS BOJIBI.
[IpakTnyeckoe 3aHsiTHE 2 OK 01, OK 02, OK 03,0K| 1-13
JIBrxkeHre OpPOYHOBCKUX YaCTHII. 04,0K 07,0K 09
[uddyzus.
3MeHeHHe JaBlieHWsI Ta3a C W3MEHCHHEM TEeMIIepaTyphl IpH
MOCTOSTHHOM 00BbeMe.
W3oTepMuyeckuii 1 n300apHBINA MTPOIIECCHI.
3MeHeHre BHYTPEHHEH YHEPTHH TEJ MPU COBEPILICHUU paOOTHI.
Moenu TeIUIOBEIX ABUTATEIIEH.
Kurnenve BopI Mpy MOHWKEHHOM JJaBJICHHUH.
[IcuxpoMeTp U TUTPOMETP.
SIBIIeHMS TOBEPXHOCTHOTO HATSKEHUSI U CMAuMBaHUS.
Kpucranisl, amopdHbIe BelecTBa, >KHAKOKPUCTALUTNYECKHE TEa.
Pa3nes. 3. DieKTpoaAMHAMHUKA. 16
Tema. 3.1.|/Conep:xanue y4yedGHOro MaTepuaia. OK 01, OK 02, OK 03,0K|1-13
JJleKTpHUYecKoe DIJIEKTPUUYECKUE 3apAJIbl. 3aKOH COXPAHEHUA 3apsiga. 3aKOH 04,0K 07,0K 09
noJie. Kynona. Onektpuueckoe noie. HanmpsskeHHOCTD SIEKTPUYECKOTO TOJIs 2

[Tpunuun cynep-no3unuu nojeil. PaboTa cuil 3leKTpOCTaTUYECKOTO
noss. IloreHuman. Pa3sHocTh moOTeHIMANOB. OKBUIOTEHLMAJIBHBIG
noBepxHOCTU. CBsI3p  MEXIy HANpsSKEHHOCTBIO U Pa3HOCTHIO
MOTEHLIUAJTIOB 3JIEKTPUUECKOT0 MOJsA. JIMAIEKTPUKU B 3JIEKTPUUECKOM
nosie. [lomsipuzanust AudnekTpuKkoB. [IpOBOIHUKK B 3JEKTPHUYECKOM
none. Konnpencatopel. CoeauHEeHHE KOHJEHCATOPOB B OaTapero.




DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPIUsl AJIEKTPUYECKOTO T0JIS.

Tema 3.2
3aKOHBI NOCTOSTHHOIO
TOKA.

Conep:kanue y4eOHOro MaTepuasia.

VYcioBus, HEOOXOAMMBbIE Ui BO3HUKHOBEHUS M TOJJCpKAHUS
HIIEKTpUUECKOro Toka. Cuia TOKa U IJIOTHOCTh ToKa. 3akoH Oma yist
yaactka 1enu  0e3  OJIC.  3aBHCHMOCTh  DJICKTPHUYECKOTO
CONPOTHUBIICHUST OT Marepuana, JIUHBl U IUJIOMIAAU TMOIEePEYHOro
CEUEHHUS MPOBOJHUKA. 3aBUCUMOCTD 3JIEKTPUUECKOTO COMPOTUBIICHUS
MPOBOJIHUKOB OT TEMIIEpaTyphl. DJIEKTPOABUKYIIAS CHJIa UCTOUYHUKA
Toka. 3akoH Owma g monHoil nenu. CoeluHEHUE MPOBOJHUKOB.
CoenvHEHHE MCTOYHHUKOB JJIEKTPUYECKOW »HHEpruu B Oarapero.
3akon Jxoyns—IJlenma. Pabora u MOITHOCTH 3MEKTPUYECKOTO TOKA.
TeroBoe 1eiCTBHE TOKA.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

Tema 3.3.
JJIeKTPUUYECKUI TOK
B MOJIYIIPOBOHUKAX

Coaep:xxanue yueOHOro MaTepuaJa.
Cob6cTBeHHAs MPOBOIMMOCTD MOTYITPOBOIHUKOB.
[Tos1ynpoBOTHUKOBBIE IPUOOPBI.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

Tema 3.4. MarautHoe
moJie

Conep:xanue yueOHOro MmaTepuaJa.

BekTop MHAYKIMHA MarHUTHOrO IOJsA. J(eliCTBHE MarHUTHOIO IOJs HAa
NpSIMOJIMHEMHBIH ~ MPOBOAHMK €  TOKOM.  3akoH  Awmrmepal
BsanmopeiictBie TokoB. MarHUTHBIN OTOK. PaboTa 1o nepeMerieHuo
MPOBOJHMKA C TOKOM B MArHUTHOM ToJie. /[elicTBME MAarHUTHOTO TOJIS]
Ha nBwkyumicsa 3apsn. Cuna Jlopenua. OmnpeneneHue yAenbHOTO
3apsaa. Y CKOPUTEIH 3apSKEHHBIX YaCTHII.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13




Tema 3.5.

DJIeKTPOMATHUTHAS

HHIYKIUA.

Copaepxxanue yueOHOro MaTepuaJa.
ONEKTPOMAarHUTHAs MHAYKIUS. BuxpeBoe 3JlE€KTpUUECKOE  IIOJIE.
CaMouHAyKIHsA. DHEPIUs MarHUTHOTO T1OJIS.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

[IpakTnyeckoe 3aHsiTHE

B3auMopeiicTBue 3apsyKeHHbIX Tell. [IpOBOJNHHMKM B 3JIEKTPUUYECKOM
rose. JIM3JIeKTPUKHU B 3JIEKTpUUECKOM Tose. KoHaeHcaTopsl.

TemoBoe AeiicTBue AnekTpudyeckoro Toka. CoOCTBEeHHAs U MPUMECHas]
MPOBOJIUMOCTh  TOJIYIPOBOJHUKOB.  [lomympoBOAHUKOBBIA  AHOI,
Tpanzucrop. OnbIT Jpcrena.

B3aumojielicTBue NPOBOJHUKOB ¢ TOKaMU. OTKIIOHEHHE 3JIEKTPOHHOIO
My4Ka MarHUTHBIM I1OJIEM. DJIEKTPOIBUTaATENb.
DIIEKTPOU3MEPUTEIIbHBIE TPUOOPBL. DIEKTPOMArHUTHAsT WHIYKITUS,
Onbitel @apages. 3aBucumocts I/JC caMOMHAYKIHMH OT CKOpPOCTH
W3MEHEHUS CUJIbl TOKA U MHIYKTUBHOCTHU TIPOBOJIHUKA.

Pabora snextporeneparopa. Tpanchopmarop.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

JlabopaTopHoe 3aHsATHE

M3yuenne 3akoHa Oma JUIsi y4yacTKa ILIETH, IOCIEAOBATEIbHOTO W
MapajIeIbHOTO COeNMHEHHsI TIPOBOJHUKOB. M3yuenue 3akoHa Oma s
nonHOW 1enu. M3ydeHue SBIEHHUS ODIEKTPOMArHUTHOW WHAYKIIWU,
Ornpenenenne kod(PUIIMEHTA TOJIE3HOTO JCHCTBHUS DIIEKTPHUECKOTO
qaifHuka. OnpenencHue TeMIepaTypbl HUTH JaMIIbl HaKaTHBaHUSI.
Omnpenenenne DJIC uU BHYTPEHHETO CONPOTUBIICHUS] HWCTOYHHKA
HaTPSHKSHUS.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

Pasnen 4. KosteGanus v BOJIHEI. OK 01, OK 02, OK 03,0K
Tema 4.1.|Conep:xxanue yueOHOI0 3aHATHSA. 04,0K 07,0K 09 1-13
Mexanuueckue KonebarenbHoe aprmxkenue. ['apmonudeckue konedanus. CBOOOIHBIC
KoJIeOaHU s MexaHW4YecKrue KojeOaHus. JInHelHple MEeXaHMYeCKHe KoJeOaTenbHbIg

cuctembl. [IpeBpaiieHre SHEPrUM TpHU KOJIEOATETHHOM JBM)KECHUU,

CB0OOHBIC 3aTyXaIONIME MEXaHUYECKHE KOJICOaHusI.
Tema 4.2 VYnpyrue/Coaep:kaHue y4eGHOT0 3aHATHSI. 1-13

BOJIHbI

[lonepeunble W MOPOAOJBHBIE BOJIHBI. XapaKTEPUCTHUKUA BOJHBI,
'YpaBHeHue TuTocKon Oerymie BosHbl. MaTepdepenius BomH. [TonsTre

0 TU(paKIKU BOJIH. 3BYKOBBIE BOJHBI. YJIBTPa3BYK M €r0 IPUMEHEHHE.




Tema 4.3 DaekTpo-
MATHUTHBIE
KOJIeOaHu s

Copnepxxanue y4eOHOI0 3aHATHS.

CBoOoIHBIE NIEKTpOMarHUTHbIE Kosnebanus. [IpeBparenue sHepruu B
K0JIeOAaTETbHOM KOHTYDE. 3aryxaromue 3JIEKTPOMArHUTHbIE
KoJie0aHusl. ['eneparop He3aTyXaloluX AJIEKTPOMArHUTHBIX
KosieOaHuii. BeiHyXeHHBIE 3eKTpudeckue KoneOanus. [lepemeHHbIH
TOK. ['eHeparop mnepeMeHHOro Toka. EMKOCTHOE U WHAYKTHBHOQ
CONPOTHUBIICHUS TEPEMEHHOTO ToKa. 3akoH OMa Uil 3JIEKTPUUYECKOH
[enu NEepeMeHHOro Toka. PaboTa M MOIIHOCTH MEPEMEHHOr0 TOKA.
['enepatopsl TOKa. TpanchopmaTopsl. TOKHM BBICOKOH YacTOTHI.
[Tonmyuenue, nepeaaya 1 pacnpeesieHrue JIeKTPOIHEPTUH.

1-13

Tema 4.4 Daerpo-
MATHUTHbIE BOJIHBI.

Conep:xanue yueOHOT0 3aHATHS.

DJIEKTPOMarHUTHOE noJe KaK 0COOBIi BUJ MaTEpHUH,
OJeKTpOMarHUTHBIE  BONMHBL. ~ BubOparop  I'epma.  OTKpBITHIN
kosiebarenbHbli  KOHTYp. M300perenne paauo A. C. Ilomosbim.
[Tonsitue o panuocssizu. [IpruMeHeHue 37eKTpPOMarHUTHBIX BOJIH.

IIpakTH4yeckoe 3aHsITHE.

CBOOOIHBIE U BBIHYKJICHHBIE MEXaHUYECKHE KOJIeOaHMs.
Pe3zonanc. O6pa3oBaHue U pacpoOCTpaHEHUE YIPYTHUX BOJH.

Uactota konebanuii M  BbicoTa TOHa 3ByKa. (CBOOOIHBIE
DIIEKTPOMAarHUTHBIE Konebanus. OcIuiorpaMMa MepeMeHHOTO TOKa,
KonneHncarop B 1enu nepeMeHHoro Toka. KaTyiika MHIYKTUBHOCTU B
LeMd MEepPEeMEHHOT0 ToKa. Pe30oHaHC B MOCIENOBAaTENbHON IENH
MepeMEHHOT0 TOoKa. M3nmydeHne u mpueM 3JIeKTPOMArHUTHBIX BOJIH,
PannocBsi3ek.

1-13

1-13

JlabopaTopHoe 3aHsiTHE.

M3yueHne 3aBUCUMOCTH  Iepuoja KojeOaHWM  HUTSHOTO (WM
NpPY>KUHHOT0) MasgTHUKA OT JJIMHBI HUTH (MJIM MacChl Ipys3a).
WHAYKTUBHBIE U €MKOCTHOE CONPOTHBIIEHUS B IIETIH MEPEMEHHOTO
TOKa.

1-13




Paszgen 5. OnTtuka

10

Tema 5.1
IIpupona cBera

Conepxxanue y4eOHOT0 3aHATHS.

CKOpOCTB pacpoCTpaHEHMs CBETA. 3AKOHBI OTPAKEHUS U
npesoMienus ceera. llomHoe orpaxenue. JIunsbl. ['nma3 xak
onrtuyeckas cucrema. OnTudeckue npuoopsl.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

Tema 5.2 BoiHoBbIE
CBOMCTBA CBeTAa

Conep:kanue y4eOHOr0 3aHATHS.

Hutepdepeniius cBera. KorepeHTHOCTh CBETOBBIX JTy4ei.
NuTtepdepenius B TOHKUX IuleHKaX. [lonocel paBHOM TONILIUHBL.
Konbiia HeroToHa. HMcnonb3oBaHue HHTEpQEpeHLMH B Hayke U
texHuke. Judpakuus cera. [Audpakuus Ha menn B HMapajuiedbHBIX
nydax. Judpakunmonnas  pewmerka. Ilowstme o  rojorpaduu.
[lomsipusanus nonepeunbix BoiH. [lomspusanusa ceera. J[BolHOe
myyenpenomiuenue. Ilomsapounsl. ucnepcus cBera. Buasl CiekTpos.
Crnextpbl ucnyckanusi. CrekTpsl MOTJIOLEHUs. YIbTpaHuOIeTOBOE U
uHpakpacHoe u3nydyeHus. PentreHoBckue syun. VX npupoma u
CBOWCTBA.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

IIpakTH4eckoe 3aHsATHE.

3aKOHBI OTPa)KEHUS U MPETOMIICHUSI CBETA.

[TosTHOE BHYTpEHHEE OTpaKEHNUE.

OnTuueckre npuOOpBI.

HuTepdepeniys ceera.

Jludpaxus ceera.

[Tonsspu3zanus ceera.

[ToryueHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[TonydyeHue criekTpa ¢ HOMOIIBI0 AU(PPAKITUNOHHON PEIIETKH.
CHeKTpOoCKor.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13

JlabopaTopHoe 3aHsTHE.

M3yueHne n300paxeHus IpeIMETOB B TOHKOH JIMH3E.

M3yuenne naTepdepeHun u 1udpaxiuy cBeTa.

['pagynpoBKa  CIEKTPOCKONIA M ONPENCIICHWE  JUIMHBI  BOJIHBI
CIIEKTPAJIbHBIX JTUHUM.

OK 01, OK 02, OK 03,0K
04,0K 07,0K 09

1-13




Pa3nes 6. Di1eMeHThI KBAHTOBOI (QU3HKH OK 01, OK 02, OK 03,0K[1-13
Tema 6.1. KBanroBasiCoaep:xanue yueOHOro Mmarepuasa. 04,0K 07,0K 09
ONTHKA KBanToBas TUIoTe3a [1nanka. @DOTOHBI. Buemnwnit

dorosnexTpuueckuit  dpdext. Buyrpennuit ¢porospdexr. Tumbr

(hOTORIIEMEHTOB.
Tema 6.2. ®uszukaCoaep;kaHue y4eOHOT0 3aHATHS. OK 01, OK 02, OK 03,0K[1-13
aToMa Pa3BuTHE B3IJISI0B HAa CTPOCHHE BEIISCTBA. 3aKOHOMEPHOCTH B 04,0K 07,0K 09

ATOMHBIX CHEKTpax Bojopona. fAxepHas mozaens aroma. OmbITel 3.

Pesepdopna. Mogens atoma Bomopoxa mo H. bopy. KBantoBbie

reHEePaTOphI.
Tema 6.3 ®@u3ukaCoaepxanue yueOHOr0 MaTepuaa. OK 01, OK 02, OK 03,0K1-13
aTOMHOTIO siApa. EcTecTBeHHass paguOaKTUBHOCTb. 3aKOH pPaJMOAaKTUBHOIO pacraja. 04,0K 07,0K 09

CniocoObl HaOIOIEHUS! U PETUCTPALlUU 3apsKEHHBIX YacThll. DpdexT

BapunoBa —YepenkoBa. CtpoeHue atoMHOro sijapa. Jlegext macchl,

DHEPTUS CBS3M M YCTOWYMBOCTH ATOMHBIX sziep. SnepHbIe peakiluu.

VckyccTBeHHasl palniOaKTUBHOCTb. JleneHne Tsokenbix siiep. LlemHas

sIepHasl peakius. YIpasisieMas LenHas peakuus. SInepHslid peakTop.

[TonmyueHne paJMOAKTUBHBIX H30TOMOB M WX MPUMEHEHUE.

buonornueckoe JIEHCTBHE pPaauOaKTUBHBIX W3JIy4CHMI.

DNIeMEHTapHBIC YaCTHUIIBI.

IIpakTH4eckoe 3aHsITHE.

Doroaddext. JInneituaTeie CIEKTPHI PA3INYHBIX BEIECTB.

M3myuenue naszepa (KBaHTOBOTO reHeparopa). Cuerunk

WOHM3UPYIOMINX U3TyYCHHI.
Panea 7. DBoonus Beeennoii OK 01, OK 02, OK 03,0K[1-13

04,0K 07,0K 09




Tema 7.1 Ctpoenne n|Coaep:kanue y4eOHOIo Mmarepuasa. 1 1-13
pa3Butue Bcenennoii [Hama 3Be3nnHas cucrema — l'anakruka. pyrue
ranakTuku. beckoneuHocTe Bcenennoil. [lonstue o kocMmosorum.
Pacummpsiromasica  Bcenennas.  Moaens  ropsiueid  BceneHHOM.
CTpoeHME U TPOUCXOXKJICHHE | allaKTUK.
Tema 7.2 Conep:xaHue yueOHOro MaTepuaa. 1 OK 01, OK 02, OK 03,0K|1-13
IBOJIIOUSA 3Be3/1.| Tepmosinepublit  cuHTe3. [Ipobrmema TepMmosiiepHONW SHEPreTHKH. 04,0K 07,0K 09
I'unore3a Oneprusg CosHua u 3Be3n. Oomonus 3Be3d. lIpoucxoxxiaeHue
MPOUCXOKTEHHSA COTHEYHOU CHUCTEMBI.
CoJstHeYHOI cucTeMbl.
[IpakTn4yeckoe 3aHsATHE. 2 OK 01, OK 02, OK 03,0K[1-13
Conneynasi cuctema (monens). dororpadun miuaHeT, caelaHHBIE C 04,0K 07,0K 09
kocmuuecknx 30H10B. Kapta JIynsl u mnaner. CTpoeHUE U SBOJIOIUS
BceneHHo.
[Ipome:xyTouHas aTTecTanus B (popMe IK3aMeHa 6
Koncynbranus 6
Bcero 97




3. YCJIOBUS PEAJIN3AIIMUA PABOYEHN ITPOT PAMMBbBI

3.1. Tpeb6oBanus K MHHUMAJILHOMY MaTepHAIbHO-TEXHHYECKOMY
o0ecrneyeHHI0 00y4YeHHUs M0 JUCHUIJINHE
Peanmzarus pabodeld mporpaMMbl JUCIHUIUIUHBI TPEOyeT HANMHUYUS y4eOHOTO
KabuHeTa (U3UKH U aCTPOHOMHMH.

O0OopynoBanmne y4eOHOro KaduHera:

MynbTUMEIUIHBIA KOMIUIEKC (KOMIBIOTEP C JUIEH3UOHHBIM MPOrPAMMHBIM
oOecrieyeHrneM, MOJAKIIOYEH B CETh C BBIXOJOM B MHTEPHET, MPOEKTOP, FKPaH IS
mpoekTopa, KoyioHkH (aynmo). Pabodee mecto mpemnomaBaTens, pabouune MecTa
oOyuaronuxcst (25 MecT), KOMIUIEKT y4eOHO-METOAMYECKON TOKyMEHTaluuu, Habop
ONTHKA — 3 WT.; HA0OP ANEKTPOJMHAMUKA — 3 WIT.,; HA0OP 3JIEKTpUYECTBA — 3 IIT.
[Ipubopsl  AEMOHCTpPAIMOHHBIC: aMIEPMETP JIEMOHCTpAIMOHHBIA (LM(pOBOIN);
TpanchopMaTtop yHUBepcaibHbIH. KommbloTepHas u3MepUTeNIbHas CHCTeMa:
KOMITBIOTEPHBIA M3MEPUTENbHBIN OJIOK; AaTyuk o0bEéMa raza. Mojenu: MoeNb
JNBUraTeiis  BHYTPEHHETO  CrOpaHus;  MOJEIb  JJIEKTPOMAarHUTHOTO  pelie
JEMOHCTPALlMOHHAS; MOJENIb PABHOMEPHOTO JIBHXKEHUS, MOJEIb KHUHETHYECKOU
Teopun ra3zoB. OOopymoBaHue s PabOTBI C DJIEKTPOHHBIMHU KOMIIOHEHTAMHU
(Montaxkno-pemonTHast yctaHoBka "Maructp [[20-UKM-A" 300x300mm; 220B;
AJIEKTPOHHBIA KOHCTPYKTOP «3HATOK». MasTHUK »ieKkTpocTaTuyeckuil. Talmuia
neMoHcTpaiuonHast « Maoxxutenu u npuctaBku CU». YueOHbie BUIEODUTBMBI.

3.2.AndopmanuonHoe odecrnieyeHne 0oOydeHHS
3.2.1.1leuyaTHble N3TAHUA

1. Yakak, A. A. Ousuka. ®Pu3nMvecKkue OCHOBBI MEXaHHMKH : ydeOHOE
nocobue mna CIIO / A. A. Yakak. — CapatoB : IIpodobOpazoBanue,
2020. — 180 c. — ISBN 978-5-4488-0673-5. — TekcT : 37eKTpOHHBIH //
DOnexkTpoHHBIA pecypc 1HUdpoBoi obOpazoBaTenbHO cpeasl  CIIO
PROFo6pa3zoBanue : [caiit]. — URL: https://profspo.ru/books/91903

2. Jleryta, C. H. ®u3uka. Onekrpocratuka : yueOHoe nocooue ais CIIO /
C. H. Jleryra, A. A. Yakak. — Caparos : [Ipodo6pazoBanue, 2020. —
177 c. — ISBN 978-5-4488-0591-2. — Tekcr : dJIE€KTPOHHBIA //
OnexkTpoHHBI pecypc 1udpoBoii obpazoBatenbHO cpeast  CITO
PROFoo6pazoBanue : [caiit]. — URL.: https://profspo.ru/books/92190

3. Jleryra, C. H. ®usuka. 3nexrpocraruka : yueoHoe nmocooue mis CITO /
C. H. Jleryra, A. A. Yakak. — Caparos : [Ipodobpazosanue, 2020. —
177 c¢c. — ISBN 978-5-4488-0591-2. — Tekct : snekTpoHHBIH //



https://profspo.ru/books/91903
https://profspo.ru/books/92190

DNeKTpOHHBI pecypc HH(poBoil oOpazoBarenbHOU cpenpl  CIIO
PROFo6pa3oanwe : [caiit]. — URL.: https://profspo.ru/books/92190

4. Yakak, A. A. MonekynsapHas ¢usuka : yueoHoe nocodue misa CIIO / A.
A. UYakak ; mox penakuuedn M. I'. Kyuepenko. — Caparos
[Ipodob6pazoBanue, 2020. — 377 ¢. — ISBN 978-5-4488-0670-4. —
Texkct : oneKkTpoHHBIA //  DJIEKTPOHHBIM  pecypc  HUGPOBOH
obOpazoBarensHoil cpenbl CIIO PROFoGpazoBanue : [caiiT]. — URL:
https://profspo.ru/books/91895

5. IMapmakoB, A. H. ®usuka B 3agavyax. DIEKTPOMArHeTH3M : y4eOHOE
nocobue mia CIIO / A. H. IlapmakoB. — Caparos : [IpodobpazoBanue,
Aii ITu Ap Meama, 2020. — 199 ¢. — ISBN 978-5-4488-0727-5, 978-5-
4497-0275-3. — TekcTt : DACKTPOHHBIA // DIEKTPOHHBIA peCcypc
uudpoBoit oopaszoBarenbHol cpeapl CIIO PROFo6pa3oBanue : [caiT].
— URL.: https://profspo.ru/books/88766

6. IlapmakoB, A. H. ®usuka B 3agavyax. Onruka : ydeOHOE Mmocooue s
CIIO / A. H. IlapmakoB. — CapatoB : [IpodoOpazoBanue, Ait [Iu Ap
Menua, 2020. — 146 c. — ISBN 978-5-4488-0728-2, 978-5-4497-0276-
0. — Tekct : »IeKTPOHHBIN // DIEKTPOHHBIM pecypc uUdpoBoO
obpazoBarenbHoit cpenpl CIIO PROFoOpaszoBanue : [caiit]. — URL:
https://profspo.ru/books/88765

7. Ilapmakos, A. H. ®u3uka B 3agauax. MexaHuka : yueOHOe ocoOue st
CIIO / A. H. ITapmakoB. — CapatoB : I[IpodoOpazoBanue, At [Iu Ap
Menna, 2020. — 198 c. — ISBN 978-5-4488-0665-0, 978-5-4497-0263-
0. — Tekct : D2JIeKTPOHHBIM // DJIEKTPOHHBIA pecypc HUBPOBOI
obpazoBarensHoli cpenpl CIIO PROFo6pa3zoBanue : [caiit]. — URL:
https://profspo.ru/books/88764

8. Ilapmakos, A. H. ®u3uka B 3agauax. MakpocucTemsl : yaeOHOe mocodue
st CIIO / A. H. IlapmakoB. — Caparos : [IpodoOpazoBanue, Aii [1u
Ap Menua, 2020. — 183 c. — ISBN 978-5-4488-0729-9, 978-5-4497-
0277-7. — TekcT : SNEKTPOHHBINA // DAEKTPOHHBIN pecypc HUGPOBOIA
obpazoBarenbHoi cpenapl CIIO PROFoOpaszoBanue : [caiit]. — URL:
https://profspo.ru/books/88763

9. Yakak, A. A. ®usuka : yuebnoe nocodue mist CIT1O / A. A. Yakak, C. H.
Jleryta. — Capartos : IIpodobpazoanue, 2020. — 541 c. — ISBN 978-
5-4488-0667-4. — TekcT : HMEKTPOHHBIN // DIEKTPOHHBIN pecypc
udpoBoit oopazosarenbHoit cpensl CIIO PROFo6pa3oBanue : [caiiT].
— URL.: https://profspo.ru/books/92191

10. Yakak, A. A. MonekynspHas ¢usuka : yaedHoe nocodue st CI1IO / A.
A. Yakaxk ; mox pemakumert M. I'. Kyuepenko. — Caparos
[IpodobpazoBanne, 2020. — 377 c¢. — ISBN 978-5-4488-0670-4. —
Texcr : onekTpoHHBIA //  DJEKTpOHHBIA  pecypc  nudpoBoit
obpazoBarensHoit cpeapl CIIO PROFo6pazoBanme : [caiit]. — URL:
https://profspo.ru/books/91895

JlonoiHUTE IbHBbIE Y4eOHbIC U3IaHUS:
11. Koucturyuusi Poccuiickoit ®enepauun (OpuHATA BCEHAPOIHBIM
rojiocoBanreM 12.12.1993) (c yueTom momnpaBok, BHECEHHBIX (e/iepaibHbIMU
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KOHCTUTYIMOHHBIMU 3akoHamu P® o nompasBkax k Koncrturynum PO or
30.12.2008 Ne 6-®K3, ot 30.12.2008 Ne 7-©K3) // C3 PD. — 2009. — Ne 4.
— Cr. 445.

12. ®enepanbhblii 3akoH OT 29.12. 2012 Ne 273-D3 (B pea. dpenepanbHbIX
3ak0HOB OT 07.05.2013Ne 99-@3, ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Ne
170-@3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317- @3, ot 03.02.2014
Ne 11-®3, ot 03.02.2014 Ne 15-@3, ot 05.05.2014 Ne 84-®3, ot 27.05.2014
No 135-@3, ot 04.06.2014 No 148-®3, ¢ usM., BHeceHHbIMU DeniepanbHbIM
3akoHOM OT 04.06.2014 Ne 145-®3) «O6 oOpazoBanuu B Poccuiickoii
Oenepauumny.

13. Ilpuka3 MunucrepctBa o6pazoBaHusi U Hayku PD «OO0 yTBepkaeHUH
(denepanbHOro TOCYJAapCTBEHHOIO OOpPa30BaTENbHOTO CTaHAApPTa CPEAHETrO
(momHoro) oOmero oOpa3oBaHus» (3apeructpupoBan B Muniocte PO
07.06.2012 Ne 24480).

14. Tlpukaz Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3meHeHuii B Ilpukaz MunuctepcTBa 00pa3zoBaHusi U Hayku Poccuiickoi
Oeneparuun ot 17.05.2012 Ne 413 “O0 yrtBepxaeHuu (QeaeparbHOrO
roCyJapCTBEHHOI0 00pa30BaTENbHOTO CTAaHAApTa CpPEAHEro  (IOJIHOrO)
o0111ero oOpa3oBaHus’ ».

15. Ilucemo JlemaprameHTa TOCYJAapCTBEHHON TOJUTUKH B  cdepe
noAroToBku padounx kaapoB u 1O MunobOpuayku Poccun ot 17.03.2015
No 06-259 «PexkomeHaauu 1Mo OpPTraHU3AlMK TOJIYYSHUS CPEIHETOo OOIIero
oOpa3oBaHMsI B INpejaesax OCBOCHMS 0Opa30BaTENbHBIX MPOrPAMM CPEIHErO
npodecCHOHAIBHOTO 00pa3oBaHus Ha 0a3e OCHOBHOTO OOIEro 0O0pa3oBaHMS
Cc yueToM TpeboBaHM (eaepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJAAPTOB W TOJIy4aeMOW MNpOPEecCuu WIM CHEHUAIBHOCTH CPEIHEro
npodeccuoHanbHOr0 00pazoBanusy. DeaepanbHbi 3akoH 0T 10.01.2002 Ne
7-®3 «O6 oxpane okpyxarouiei cpeas» (B pea. oT 25.06.2012, ¢ usM. ot
05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.

3.2.2. D1eKTPpOHHbBIE U31aHUs (3JTEKTPOHHbIE PeCypPChl)

16. www.fcior.edu.ru  (®denepanbHbIit IEHTp WH(POPMAIIMOHHO-
00pa3oBaTeNbHBIX PECYPCOB).

17. wwww.  dic. academic. ru (AxkanemuK. CnoBapu u
SHIUKIIONEINN ).

18. www. booksgid. com (Books Gid. DnextpoHHas OuOimuoTeka).

19. www. globalteka. ru (I'mobanteka. I'moGanpHas OuMOIMOTEKA HAYYHBIX
pecypcoB).

20. www. window. edu. ru (EmuHoe okHO aocTynma K 00pa30BaTEIbHBIM

pecypcam).
21. www. st-books. ru (JIyumrast yaeOHas ureparypa).


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

22. www. school.  edu. ru  (Poccuiickmii  oOpa3oBaTebHBIM
noptall. JlocTynmHOCTh, KauecTBO, 3(h(PEKTUBHOCTB ).

23. www. ru/book (DnekTponHas OMOIMOTEYHAST CUCTEMA).

24. www. alleng. ru/edu/phys. htm (O6pa3oBatenbHbie pecypchl MHTEpHETa
— ®dwusuka).

25. www. school-collection. edu. ru (Emunas xomiekuus Iu(POBBIX
o0pa3zoBaTeIbLHBIX PECYPCOB).

26. https//fiz.1september. ru (yueOHO-MeTOIMUeCKas Ta3eTa «Du3uKay).

27. www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o GU3HKE).

28. www. nuclphys. sinp. msu. ru (SIzepuas ¢pusuka B Matepuerte).

29. www. college. ru/fizika (ITonrotoBka k EI'9).

30. www. kvant. mccme. ru  (Hay4yHO-TIOMYJSIPHBIA  (UBHKO-
MaTeMaTU4YecKuil )KypHai «KBaHT»).


http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/
http://www/

4. KOHTPOJIb n OIEHKA PE3YJIBTATOB OCBOEHUA

JUCHUATIIMHBI

KoHTponb U OLIEHKa pe3yabTaTOB OCBOECHUS JUCHMILIMHBI OCYIIECTBISAETCS
MIPENo/IaBaTesieM B IPOLECCe NPOBEICHUS MPAKTUYECKUX 3aHATUA U JIaOOPATOPHBIX
paboT, TECTUPOBaHUS, a TAKXKE BBIMOJHEHHUS OOYYAIOIIMMUCA WHIUBUIYATbHBIX

3a/IaHU, TPOEKTOB, UCCIEIOBAHUM.

4.1. ®opmMbl 1 METObI KOHTPOJISI M OLIEHKHU Pe3yJIbTATOB 00y4eHHUsI

PesyiabTaTsl 00yueHus
(oCBOCHHBIC YMEHHSI, YCBOCHHbIC 3HAHUS)

®opMBbI 1 METOAbI KOHTPOJIA
1 OLICHKH Pe3yJIbTAaTOB 00y4eHus

B pe3yabrare wu3ydyeHuss y4eOHOH JUCHUILIHHBI
«®u3nka» o0yyawMicss J0/LKeH 00JaaaTh  o0mMMU
KOMIeTEeHUSIMU:

OK 01. Beibupats croco0Obl pemieHus 3agad npogeccHoHaTbHON
JesITeIbHOCTH, TPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM.

OK 02. OcymecTBisaTh TMOUCK, aHalW3 W HHTEPIPETALHUIO
uHpopmanuy,  HEOOXOOUMOW 17 BBIOMHEHUS  3a1ad
pohecCHOHATLHOM IS TCIILHOCTH.

OK 03. [IlmanupoBaTh U  peEalM30BBIBATH COOCTBEHHOE
poheCCHOHATTLHOE M IMYHOCTHOE Pa3BHUTHE.

OK 04. PaGorath B KOJUIEKTUBE MU KOMaHAe, 3PPEKTHUBHO
B3aMMO/ICIICTBOBATD C KOJIJIETaMU, PYKOBOJICTBOM, KJIMEHTaMH.

OK 07. CopneicTBOBaTh COXPAaHEHHIO OKpYXKaloOIIeW Cpensl,
pecypcocoepexxkennio, 3p(HEKTUBHO AEHCTBOBATH B UpE3BhIYANHBIX
CUTYaIUsX.

OK 09. MHcnonb3oBarh HH(POPMAILMOHHBIE TEXHOJOTHH B
MpoeCCUOHAIIBHON e TEIHHOCTH.

®  UHIUBHIyaJbHBIC
U (pOHTAIBHBIE ONPOCHI;
e  (hUBHUYECKUU JIUKTAHT;
CaMOIIPOBEPKa;
B3aMMOITPOBEPKA;
TECTUPOBAHHUE;
3al1Ta IPOEKTOB;
3anuTa nopThomo;
BBITIOJTHEHUE
TBOPYECKHUX 33/1aHUH;

® [pakTHyYecKas pabora;
®  KOHTpOJIbHAs paboTa;

OcBoenne cojepxaHus yY4eOHOW IuCHUIIMHBI «Duznuka»
o0ecrnieunBaer JOCTUKEHHE CTyJEHTaMH CIIETYIOIINX
pe3yJIbTaToB:

JIMYHOCTHBIX:

— YYyBCTBO T'OPAOCTH M YBAXKEHUS K HCTOPUU U JOCTUKEHUSIM
OTEYECTBCHHON (u3MuecKod Hayku; (U3NYECKH TIpamMOTHOE
MOBE/ICHHE B MPO(ECCHOHANIBHON NEeATENBHOCTH U OBITY MpH
oOpaleHnu ¢ mpubopaMu U yCTpoiicTBaMH;

—— TOTOBHOCTh K MPOJOJDKEHHIO 00pa3oBaHUS U IOBBIIICHUS
KBaJTM(HUKAIMK B M30paHHOM NpodeccHoHaNbHOM 1eATeNbHOCTH U
00BEKTUBHOE OCO3HAHHUE POJIU GU3UUYECKUX KOMIIETEHIUI B 3TOM;
—— YMEHHE UCIOJIb30BaTh JOCTHKEHUS COBPEMEHHOMN (pU3NUECKOM
HayKH U (PU3NYECKUX TEXHOJOTUH ISl HOBBILIEHHUS] COOCTBEHHOTO
MHTEJUIEKTYaJIbHOTO pa3BUTHsI B BBIOpAaHHOW Mpo(ecCHOHAIBLHON

®  WHIWBHIyaJbHbBIC
1 GpOHTANIBHBIE OIPOCHI;
e  (U3MUECKUI TUKTAHT;
CaMOIIPOBEPKa;
B3aMMOIIPOBEPKA;
TECTUPOBAHUE;
3alUTa MPOEKTOB;
3ammmTa nopTdomo;
BBITIOJIHEHHE
TBOPYECKHUX 33/1aHUM;

e [pakTHyeckas pabora;
®  KOHTpOJIbHAs paborTa;




JIEATEIbHOCTH;
—— YMEHHE CaMOCTOSTEIbHO JO0OBIBaTh HOBBIC ISl CceOs
(bu3HYeCKre 3HAHUS, UCIIOIB3YS IS OTOTO TOCTYITHBIC HCTOYHUKH
UH(pOPMAIHH;

—— yYMEHHUE BBICTPAMBATh KOHCTPYKTHBHBIC B3aMMOOTHOIICHHS B
KOMaH/Ie 110 PEIICHUIO OOIINX 3a1a4;

—— yYMEHHE YIPAaBIATH CBOCH IMO3HABATEIBHOW JICSATEIBLHOCTHIO,

IIPOBOJIUTH CaMOOLIEHKY YPOBHS COOCTBEHHOTO

MHTEJUIEKTYaJIbHOI'O PAa3BUTHS;

MeTanpeIMeTHbIX: ®  HHIWBUIYaJbHbBIC
——  HCIOJIb30BAaHME  PA3JIMYHBIX  BUJOB  I103HABaTEIbHOMN 1 ()POHTAIBHBIE OIPOCH;

JESITeTbHOCTH ISl PELICHUS
¢bu3nyeckux 3agad, NPUMEHEHUE OCHOBHBIX METOJOB IO3HAHUSA
(HaOnrofeHMsl, OIMCAHUS, UW3MEPEHMs, OJKCIEPUMEHTAa) MJIs
M3yUYEHUs pa3IMYHBIX CTOPOH OKpYXKarolleH 1eHCTBUTEIbHOCTH;
—— HCIIOJIb30BAaHHE OCHOBHBIX HWHTEIUICKTYaJbHBIX OIEpaluii:
[IOCTAHOBKH 33]1auH,

(dbopMyIHpOBaHUSI THIIOTE3, aHaIW3a M CHHTE3a, CpPaBHEHHA,
000011eHus, cucTeMaTHU3allny, BBISIBJICHUS IPUYMHHO-
CIICZICTBEHHBIX CBSI3€H, IIOMCKAa AaHAIOTOB, (OPMYIUPOBAHUS
BBIBOJIOB JUIi M3Yy4YCHMs pPAa3IMYHbIX CTOPOH  (PU3MUECKUX
00BEKTOB,

SBIICHUIA W TPOIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAUMOCTH
CTAJIKMUBAThCSI B MPO(ECCUOHANBHOM cdepe;

—— YMEHHME TeHEepupoBaTb UAEH U ONpPENeNsiTh CpPeICTBa,
HEOOXOAMMBIC /ISl KX pealIn3alliy;

—— yYMEHHE UCHOJIb30BATh PA3IMUHbIe UCTOYHHUKH IS TOTY4YEHUS
(buznvecKoit uH-

¢dbopmanuu, OLIeHUBATh €€ I0CTOBEPHOCTH;

—— yMEHHWE aHAJIM3UPOBaTh W TPEACTaBIATH WHPOPMALHUIO B
pa3IUYHbIX BUJAX;

—— YMEHHE MyOJIMYHO TPEICTABIATh PE3yIbTaThl COOCTBEHHOTO
WCCIICIOBAHMSI, BECTH

JMCKYCCHM, JOCTYIMHO M TapMOHMYHO COYeTas CoOJepXKaHHue U
(dbopMbI peAcTaBIsieMOi HHPOpMAIINH;

(bu3MYCCKUI TUKTAHT;
CaMOIPOBEPKa,;
B3aMMOITPOBEPKA;
TECTUPOBAHUE,
3alIMTa MPOCKTOB;
3amuTa noptdoImo;
BBIITOJIHEHUC

TBOPUYCCKUX SaﬂaHHﬁ;

pakTH4ecKas padora;
KOHTpOJIbHAS paboTa;

NpeAMeTHBIX:
— c(OpPMHPOBAHHOCTh MPEJCTABICHUN O POJIM U MecTe (QUUKU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa; NOHWMaHue (U3NYECKOU
CYIIHOCTH HabitogaeMbIx Bo BeeneHHoi sBneHuid, ponu Gu3nKu B
(dbopMHpOBaHUU KPyro3opa U PyHKIIMOHAIBHON

IPaMOTHOCTH Y€JIOBEKA ISl PEILIEHUS IPAKTUUECKUX 3a/1a4;

— BIIQJICHUE OCHOBONOJATAOIKUMU (DU3MUECKUMU TOHSATHIMH,
3aKOHOMEPHOCTSIMH,

3aKOHAaMM MU TEOPHUSIMM; YBEPEHHOE HCIOJb30BaHUE (PU3MUECKON
TEPMHUHOJIOTMHU U CUMBOJIHKH;

— BIAJCHME OCHOBHBIMM METOJAMHM HAY4YHOTO IIO3HAHMA,
UCTIOJIb3yEMBbIMU B (PH3UKE:

HaOJI0ICHNEM, OTIUCAaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM;

— yMeHHs 00pabaThIBaTh pe3ysbTaThl U3MEPEHUN, OOHAPYKUBATh

WHINBUOYAJIbHBIC

1 GpOHTAIBHBIE OIPOCHI;

(Gu3nUecKuil TUKTaHT;
CaMOIIPOBEPKA;
B3aMMOIIPOBEPKA;
TECTUPOBAHHUE;
3alUTa MPOEKTOB;
3anuTa nopThoimo;
BBIIIOJIHEHUE

TBOPYECKUX 3alaHUN;

npakTU4YecKas paboTa;
KOHTpPOJIbHAs paboTa;




3aBUCHUMOCTh MEXAY (U3NYECKUMHU BEIUYMHAMHU, OOBSICHSTDH
MOJIyYEHHBIE PE3YyIbTaThl U JIeJIaTh BHIBOJIbL;

— c(OpMUPOBAHHOCTh YMEHUS peliaTh PU3NUECKUE 3a]1a4u;

— c(hOPMHUPOBAHHOCTh YMEHHS MPUMEHSTH IOJYYCHHBIC 3HAHUS
Ui OOBSCHEHUS YCJOBHM NpoTeKaHWs (PU3NYECKHUX SIBJICHHUH B
npupose, mnpodeccHoHaNbHOW chepe W A NPUHATHA
MPAKTUYECKUX PELICHUI B OBCEIHEBHOM HKU3HU;

— c(hOpMHUPOBAHHOCTh COOCTBEHHON MO3MIMHU 1O OTHOLICHHIO K
¢buznueckoil uHPpOpPMAIIIH, TOJTYy4aeMOU U3 Pa3HBIX UCTOYHUKOB.

B  pamkax  mporpaMmbl  y4eOHOW  AMCHUIUIMHBI ®  UHIAUBUIYAJIbHbBIC
00y4aroIUMH OCBaUBAIOTCA CIECAYIONINE 3HAHUS: U (pOHTAIBHBIE ONPOCHI;
-3aKOHBI, KOTOPBIM ITOAYMHSETCS IPUPOIHBIC SIBICHUS, BETUINHBL, e  (pU3MYECKUII IUKTAHT;
KOTOPBIMM OIIMCBIBAIOTCSI CBOWMCTBA M IIOBEJEHUS BELIECTBA H CaMOIPOBEPKA;
noJjst, GU3NUEcKoe SIBJICHNE, THIIOTE3a, 3aKOH, TEOpus, BEILIECTBO, B3aHMOIIPOBEPKA;
B3aUMOJICHCTBHE, 3JEKTPOMAarHUTHOE IIOJ€, BOJHA, (OTOH, TeCTHPOBAHHE;

ATOMHOC ApO, aTOM, HPOHU3SUPYIOINHUEC HU3JIYYCHHA, I1JIAHCTA,
3BC€314, COJIHCYHAasA CUCTEMA, I'aJIaKTHKa, BCCIICHHAA.

3aIIKTa IPOEKTOB;
3ammTa nopThoino;
BBITIOJIHCHUE
TBOPYECKHX 3/1aHHIA;

® IpakTUyYecKas pabora;
®  KOHTpOJIbHas padoTa;

B pamkax mporpamMmbl y4yeOHOW IHUCHUIUIMHBI O0YyYarolIMMHUCA ® UHIWBHIYaIbHBIE
OCBaMWBaIOTCs CICAYIOINE YMECHHUS: u (l)pOHTaJ'ILHBIe OIIPOCHI;
-p€iaTth 3aaa4u HCIOJb3yd H3YYCHHBIC 3aKOHBI, OIICPUPOBATH ° (1)I/IBI/I‘ICCKI/II\/'I JUKTaHT,
CANHUIaMU U3MEPEHUA (I)I/I3I/ILIGCKI/IX BCIINYHH. CaMOIIPOBEPKa;
-HaBbIKAMHU  CAMOCTOSITEJILHOTO  TMPHOOpPETEHUsT 3HAHUU C .
HUCIIOJIBb30BaHHUEM HWHTEPHETA, y‘{e6HOI>'I u CHpaBOHHOﬁ :Zi?r::]fa(;fﬂeepil(a’

nutepatypsl. PaboTaTh ¢ puzndeckuM 000py10BaHUEM. 3aIIHTa TPOEKTOB;

3armuTa nopTdonno;
BBITIOJTHEHUE
TBOPYECKUX 3alaHUN;

e [pakTHyYecKas padora;
®  KOHTpOJbHas paboTa;

4.2. @®oH/I OLEHOYHBIX CpeacTB Jid MNPOBEACHUA TCEKYIIECro KOHTPOJJA H
HpOMe)KyTO‘lHOﬁ arTrecranmun oﬁyqamumxcsl Mo JTUCIUIIINHE

Ioka3aTenn U KpUTEPHH OLCHUBAHMS KOMIIETECHIMI
[IokazaTenmn © KpUTEpPUM OLECHUBAHUS KOMIIETEHLIMM OTPAXEHbl B KOMIUIEKTE
KOHTPOJIbHO-OLIEHOYHBIX cpencTB. (IIpunoxenue 1).

KoHTpoJibHBIE U TecTOBbIE 3aaHNsA
ITepeueHp BONPOCOB, KOHTPOJIBHBIE M TECTOBBIE 3a/JaHUS, HEOOXOIUMBIE ISl OLIEHKH
pe3ysIbTaToOB O0yUEHUsl XapaKTepU3yHIMX (HOpMHUpPOBaAHHE KOMIIETEHLUH MPEICTaBICHbI
B KOMIUIEKTE KOHTPOJIbHO-OIIEHOYHBIX cpeacTB. (I[Ipunoxenue 1)




MeToanyeckue MaTepuaJIbl
Mertoauueckue Marepuanbl, ONPEACSIONINe TMPOUEAYPbl OIEHUBAHUS PE3YIbTATOB
0o0yueHHsI  XapakKTepHu3yolmux (HOPMUPOBAHHE KOMIICTCHIIMM  MPEJCTaBICHBI B
METOJIUYECKUX PEKOMEHAIIUSIX 11O BBITIOJHEHHIO MpakTudeckux padot (IIpunoxkenue 2) u
naboparopHbix padoT (I[Tpumoxenue 3).



