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1. TACHOPT PABOYEI MPOTPAMMbBI YYEBHOMN JACIHUATLINHBI
OV/.10 ®DU3UKA

1.1. O6sa1acTb npuMeHeHus1 padoveil MPOrpaMmbl

PaGouass mporpamma y4eOHOW AMCIMIUIMHBI SBJSICTCS YacCThIO IPOTPAMMBI
MOATrOTOBKH clielnanucToB cpeanero 38eHa (nanee — [IIICC3) B cootBercTBUU ¢ PI'OC
CIIO o CIICIIMAILHOCTH 15.02.14 OCHAIIEHUE CPEJACTBAMU
ABTOMATU3AINN TEXHOJIOTUYECKHUX ITPOLHECCOB M TIPOU3BO/JICTB
(ITO OTPACIIAM).

1.2. MecTo y4eOHOH AMCUMILIMHBI B CTPYKTYpe NPOrpaMMbl NMOJATOTOBKH
CIEeIMAJIUCTOB CPeIHero 3BeHa:
YueOHas TUCHUIUIMHA BXOAUT B 001meoopa3oBarenbHbli muki [TTICC3

1.3. lesu u TpeOOBaAHUA K pPe3yabTATAM OCBOCHMS Y4eOHOM TUCUMIIIMHBI:
N3ydenune AUCHUIUIMHBI HampaBjieHO Ha (OPMUPOBAHHME OOIIMX KOMIIETEHIIMH,
BKJIFOYAIOUIUX B ce0s CIIOCOOHOCTH:

OK 02 OcymecTBnsaTe TMOWCK, aHATU3 M HWHTEPIpETANi0 HH(pOpMAaIHH,
HEOOXOIUMOM JIJIsl BHITIOJTHEHUS 3a71a4 MPOo(PeCCHOHaATBLHON AESTEILHOCTH.

OK 03 IlnanmpoBaTh W pPEaTU30BBIBATH COOCTBEHHOE MPO(HECCHOHATBFHOE WU
JUYHOCTHOE PA3BUTHE.

OK 06 IIposBAsiT Ipa’kJaHCKO-MIATPUOTUYECKYIO MO3UIUIO, TEMOHCTPUPOBATH
OCO3HAaHHO€ TIOBE/ICHUE HAa OCHOBE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX LIEHHOCTEM,
IPUMEHSTh CTAaHAAPTHI AHTUKOPPYIITHOHHOTO MTOBEICHUS.

OK 07 ConelicTBOBaTh COXpaHEHHUIO OKPYKAIOIIEH Cpeibl, peCypcocOepeKeHHUIO,
7 (PEeKTUBHO ACHCTBOBAThH B UYPE3BHIUANHBIX CUTYAIUSX.

OK 09 Hcnonb3oBaTh WHGOPMAIIMOHHBIE TEXHOJOTUU B MPOGecCHOHATHHON
NEeSATENbHOCTH.

B pe3ynbrate ocBOEHUS Y4eOHOU AUCHUILIMHBI 00YYaIOIIUICS TOJDKEH T0CTUYb
CJIEIYIOLUE PE3YJIbTATHI:

JUYHOCMHbIE:

- YyBCTBO TOPAOCTH M YBaXEHUS K HUCTOPUU M JOCTIKCHUSM OTCUYCCTBCHHOU
dbu3uyeckold Hayku; (QU3MUECKH TpaMOTHOE TIOBeAeHHE B MpodheCcCHOHATbHON
NEeSATEIBHOCTU U OBITY TIPH 00pallleHnu ¢ IpruOOpaMu U YCTPOHUCTBAMM;

- TOTOBHOCTh K TPOJIOJDKEHHIO OOpa30BaHUSI M TOBBIIICHUS KBaTU(DUKAIIUK B
n30paHHON TPO(PECCHOHATIEHON JEATEIbHOCTH M OOBEKTUBHOE OCO3HAHUE POJHU
(bU3HMUECKUX KOMIIETSHIINI B 3TOM;

- YMEHHE UCIOJIb30BaTh JOCTIIKCHHSI COBPEMEHHOW (M3MUECKOW HAyKu U
GuU3NYEeCKMX TEXHOJOTHM [IJI1 TIOBBIIIEHUS COOCTBEHHOTO HWHTEIUIEKTYaIbHOTO
pa3BUTHS B BEIOpAHHOU MpodecCuoHaTbHOM eI TeTbHOCTH;

- YMEHHE CaMOCTOSITEIBHO JI0OBIBAaTH HOBBIE s ceOsi Pu3MuecKue 3HaHUS,
UCTIOJIB3YS JIJISl ATOTO JIOCTYITHBIC UCTOYHUKH MH(GOPMAIIHH;

- YMEHHE BBICTPAaUBAThb KOHCTPYKTHBHBIE B3aMMOOTHOIICHHS B KOMaHJAE IO
penieHunto o01uX 3aj1ady;



- YMEHHME YHOPABIATH CBOEH [O3HABATEIbHOM JEATEIBHOCTBIO, IPOBOJIUTH
CaMOOIIEHKY YPOBHS COOCTBEHHOT'O MHTEJIEKTYaJIbHOTO Pa3BUTHUS;

Memanpeomemnule:

- HCMOJB30BAHHE PA3JIMYHBIX BHUJOB IIO3HABATEIBHOW JEATEILHOCTH IS
pemieHuss  (QU3MYECKUX  3a7a4, T[PUMEHEHHE OCHOBHBIX METOJOB IO3HAHUS
(HaOmro/ieHUsl, OMMCAHUS, W3MEPEHHs, HSKCIEPUMEHTa) MJIsi H3YyYCHHs Pa3IUYHBIX
CTOPOH OKpYKaloleh 1eCTBUTEIbHOCTH;

- HCIIOJIb30BaHNE OCHOBHBIX MHTEJUIEKTYyaJIbHBIX OINEpaliil: MOCTAaHOBKH 3aJa4H,
GopMynupoBaHUA THUNOTE3bl, aHaJIM3a M CHUHTE3a, CpaBHEHHs, OO0OOIICHHUS,
CUCTEMAaTHU3AllNM, BBIABICHUS MPUYMHHO-CIEACTBEHHBIX CBA3€H, IMOKCKA AaHAJIOTOB,
(GopMynupOBaHUS BBIBOAOB ISl M3YUEHHUSI PA3IMUHBIX CTOPOH (PU3NYECKUX OOBEKTOB,
ABJICHUM W MPOLECCOB, C KOTOPHIMHU BO3HUKAET HEOOXOAMMOCTb CTAJIKUBATHCS B
poQecCuoHAIbHOM cdepe;

- YMEHUE I'€HepUpOBaTh MJIEW U ONPEIEISITh CPEIACTBA, HEOOXOOUMBIE NI UX
peanu3anuu;

- YMEHHUE HCHOJIb30BaTh Pa3JIMYHbIE MCTOYHUKU I TOJY4YEHHUS (PU3NUECKOU
UH(pOpMaIK, OLIEHUBATh €€ TOCTOBEPHOCTH;

- YMEHUE aHaJIM3UPOBATh U MPEJICTABISATh MHPOPMAIIUIO B PA3JIMYHBIX BUJIAX;

- yMEHHE IMyOJMYHO NPEICTaBIATh PE3yJbTaThl COOCTBEHHOI'O HCCIIEIOBaHMUS,
BECTH JUCKYCCUHM, JOCTYIHO W TapMOHMYHO COY€Tas CoJepkaHue Hu (QopMbl
MpeACTaBIsSIEMON HH(pOpMaLUK;

npeomemmuule:

- c(hopMHUPOBAHHOCTH MPEJICTABICHUN O POJU U MeCTe (PU3UKU B COBPEMEHHOMU
HAay4YHOW KapTUHE MHpaA; MOHUMAHUE (PUBHUECKOW CYIIHOCTH HaOII0IaeMbIX BO
Bcenennoll siBinenuii, poau Gusuku B GOpMHPOBAHUU KPYro3opa M (PYHKIIMOHATILHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELIEHUsI TPAKTUYECKUX 3a]1aY;

- BJIaJICHUE OCHOBOIIOJIAratr0IIMHU buznyecKkuMu MOHATHUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH M TEOPUSIMH; YBEPEHHOE HCIIOJIb30BaHUE (hU3MUECKON
TEPMHUHOJIOTMH U CHMBOJIUKH;

- BJIQJICHHE OCHOBHBIMM METOJAMHM HAYYHOTO ITO3HAHHWs, HCIOJIb3YEMBIMU B
bu3uke: HAOMIOEHUEM, OITMCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;

- yMeHHs 00pabaThiBaTh pe3yJbTaThl U3MEPEHUN, OOHAPYKUBATh 3aBUCUMOCTH
MeXay (PU3MUECKMMH BEIMYMHAMHU, OOBSCHATH IMOJTYYEHHBIE Pe3yJbTaThl U JAeNaTh
BBIBOJIBL

- c(pOpMUPOBAHHOCTHh YMEHUS peliaTh GU3NUECKHUE 3a4a4H;

- cOPMUPOBAHHOCTh YMEHHUSI MPUMEHSTH MMOJYyYEHHbIE 3HAHUS JUIsl OOBSICHEHUS
yCIIOBUW MPOTEKaHUsl (PU3MUYECKUX SIBJICHUU B MpUpoje, mpodeccroHanbHoil cdepe u
JUTSI IPUHATHS IPAKTUYECKUX PEIICHUI B TOBCEAHEBHOM JKU3HMU;

- c(hopMHPOBAHHOCTh COOCTBEHHON MO3UIIUM IO OTHOUIEHHUIO K (U3UYECKOU
uH(pOpMaLnH, MOTy4aeMON U3 Pa3HbIX HICTOYHHUKOB.

1.4 Koin4yecTBO 4acoB Ha OCBOCHHUE MPOrpaMMbl y4eOHOM M CIUNJIMHBI:
MaxkcumanbHOU yueOHOU Harpy3ku oOydatomierocs 137 yac, B TOM 4uce:
00s13aTeNbHOM ayIUTOPHOM yueOHOM Harpy3ku obydaromierocs 121 vac.



2. CTPYKTYPA M COJAEPXKAHUE YUYEBHOM JJUCHOUILJINHBI

2.1. O0beM yueOHOM JTUCHUNIMHBLI U BUIbI YUeOHOH padoThl

Buna yueOHoii padoThl O0bem yacon

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero mo nmporpamMme JuCUHILIAHBI) 137
KOHCYJIbTAIlH 6
MPOMEKYTOYHASI aTTECTAIHS 10
O0s13aTes1bHAs Ay IMTOPHAs yueOHas1 Harpy3Ka (Bcero) 121

B TOM YHUCIJIE:

JIEKIH, YPOKHU 71
MPAKTUYECKHE 3aHATH 40
11abopaToOpHbIC 3aHATHUS 10

[TpomesxyTounas arrectanus B popme
I cemectp - apyrue hopMbl KOHTPOIIS (CpeaHHI OaT MO TEKYIIUM OILIEHKaM YCIIEBaeMOCTH)
II cemectp - sx3amMena




2.2. TemaTuyeckuii miiaH u coaepxkanue yueonoit nucuuminnesl OY /.10 ®usuka

HaumenoBanue
pa3aesioB U TeM

Coaeprxanue yueOHOro MaTepuaJa, jaboparopHble M NPAKTHYECKHE 3aAHATHS,
caMoCTOsITe/IbHASL padoTa 00yualolerocsi, Kypcopasi padora (mpoekr) (eciu
IIPEYyCMOTPEHBI), HHbIE BH/IbI y4eOHOH padoThl B COOTBETCTBHH € YUeOHbIM

IJIAHOM

O0beM
4acoB

YpoBeHb
0CBOEHUA

Konanl
KOMIIeTEeHIIMIA,
¢dopmupoBanu

10 KOTOPbIX
crocoocTByeT
3JIeMeHT
MPOrpaMMbl

IlepBblii cemecTp

BBenenne

®dusnka — pyHAaMeHTalbHas HayKa o pupojie. EcTecTBeHHO — Hay4yHbII METOJ
IIO3HAHHUSI, €r0 BO3MOKHOCTHU Y I'PaHUIIBI IPUMEHUMOCTH. MoenupoBanue
(bu3nuecKkux sBICHUN U MpoleccoB. Posb sKcriepuMeHTa U TEOpUH B IIpoLiecce
IIO3HaHUs pupoabl. dusnyeckas BesnunHA. [lorpemHocTy n3mMepenni
¢u3nueckux BeanuuH. Pu3nyeckue 3aKoHbl. ['paHUIIbI TPUMEHUMOCTH (PU3HYECKUX
3akoHOB. [ToHsATHE O QU3HUECcKOl KapTHHE MHUpa. 3HaYCHNE (PU3UKU TP OCBOCHUH
CIELUAIBHOCTH

Pa3zgen 1. Mexanuka

24

Tema 1.1.
Kunemaruka

Conep:xanue yueOHOTro MaTepuaJia

MexaHu4eckoe JABUKCHUC. XapaKTepI/ICTI/IKI/I MEXaHHUYCCKOTO JABHKCHHA:

nepeMeIieHue, myTb, CKOPOCTb.
PaBHOMEpHOE NMPSIMOJMHEHHOE IBHKCHHE.

Yckopenue. PaBHonepeMeHHOE TPSAMOJIMHEWNHOE IBUKEHUE.
CBoOoiHOE MajieHue Ted.

JBmxeHue tena, OpOIIEHHOTO MOJ] YIJIOM K TOPU30HTY.
PaBHOMEpHOE ABUXKEHUE IO OKPYKHOCTH

IpakTnyeckoe 3ansitue Nel Pemenue 3agau «PaBHOMEpHOE IBHKEHUE)

HpaKaneCKoe 3ansTue Ne2 Pemrenue 3agaq «PaBHOYCKopCHHOC JABHKCHUC)

Tema 1.2.
3aKO0HbI MEXAHUKHU
HriioToHa

Conep:xanue yueOHOro MaTepuaJia

Ilepssriit 3akoH HeroTona. Cuna. Macca. Miyinsc.
Bropoii 3akon HetoTona. OCHOBHOM 3aKOH KJIACCUYECKON TMHAMUKH.
Tpernii 3akoH HproTOHA.

OK 02, 03,
06,07,09




3akoH BceMUpHOro TiaroreHus. ['paButaunronHoe mnoje. Cuna Tsbkectu. Bec.
CriocoObl U3MEpPEHUsT MaCChI TEJL.
CuJisl B MEXaHHUKE.

JlaGopaTtopnoe 3anHsaTHe Nel "M3yueHue OCOOCHHOCTEH CHIIBI  TpeHUS] 2 2
(cxosbxeHms )"
IIpakTuyeckoe 3ansaTue Ned «Kunematuka. 3akoHbl Mexanuku HeroToHay 2 2,3
Tema 1.3. Conep:kaHue y4eOHOro MaTepuaa
3aKkoHbI 3aKOH COXpaHEHMsI UMITyJIbca. PeakTHBHOE IBUKEHUE. 2 1
COXpaHeHHs B Pabota cunbl. PaboTta nmoreHnuaneHbIx cwil. MomHocTs. DHeprus. Kuneruueckas
MexXaHHKe sHeprus. [loreHnmanbHas SHeprus. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPTHH.
ITpruMeHeHne 3aKOHOB COXPaHEHHUS.
IIpakTuyeckoe 3ansitue Ned Pemenue 3amau "J[BwkeHue 1oj JeiCTBHEM 2 2
HECKOJIBKUX CHI»
IIpakTyeckoe 3ansaTue NeS Perienue 3a1a4 " 3aKOHbI COXpaHEHUS] B MEXaHUKE» 2 2
IIpakTuyeckoe 3ansaTue Ne6 Pemenne 3a1a4 "3aK0HbI COXPAHEHHS B MEXAHUKE» 2 2,3
Pa3nes 2. OcHOBBI M0JIeKYJISPHOH (U3UKHU U TEPMOJIMHAMHUKH 14
Tema 2.1. Coaepxkanue y4eOHOro MaTepuaJa
OcHoBBI OcHOBHBIE TIONOXKEHHSI MOJIEKYJISIpHO-KUHETHUeCKOol Teopuu. Pasmepbl m macca 2 1 OK 02, 03,
MOJICKYJISIPHO- MoJieKyal M aTtomoB. bpoyHoBckoe paBwkenue. Auddysus. Cunsl u sHEprus 06,07,09
KHHETHYeCKOH MEXMOJIEKYJIIpHOro B3aumojeicTBus. CTpoeHHe ra3000pa3HbIX, JKUIAKUX U
TEOpPHUH. TBep/bIX Ted. CKOPOCTH ABMKEHUS MOJIEKYI M UX U3MEpEHHE.
HUneanvubiii ra3  |Wpeanbasiii  ra3. JlaBnmenwe raza. (OCHOBHOE ypaBHEHHE  MOJIEKYISIPHO-
KUHeTHYecKol TeopuH. Temmeparypa M ee H3MepeHHe. [a30Bble 3aKOHBI.
AOCONIOTHBIN HYJIb TEMIEpaTyphl. TepMoInHAMHIYECKAs IIKala TEMIIEPaTyphI.
YpaBHEHUE COCTOSIHMS UACATBHOT0 raza. MoJisipHasi ra3oBasi HOCTOSIHHAsL.
IIpakTnyeckoe 3ansaTue Ne7 Pemenue 3amau «YpaBHeHue MeHaeneeBa- 2 2

Knaneiipona. ['a30Bble 3aKOHBI»

Tema 2.2.

Conep:kaHue y4eGHOr0 MaTepuasa




OcHoOBBI
TEePMOAUHAMHUKH

OCHOBHBIE MOHATUA U olpeneneHus. BHyTpeHHss sHeprus cuctembl. BHyTpeHHss
DHEpPrusl HIeaNbHOrO Taza. Pabora um TemoTa kKak (GoOpMBl Tepeadd IHEPTHH.
TennoeMKocTh. Y IenbHas TEIUIOEMKOCTh. Y paBHEHHE TeIioBoro Oaianca. [lepBoe
HAyYalo TePMOAMHAMHKHU. AnuabaTHblii mporecc. TeruioBsle nBurarenu. lpuHimmn
JIevicTBus TemaoBor mammHbl. KIT/[ TenmnoBoro asurarens.

Bropoe nHauano repmoarHamMuku. X0Ja0AuabHbIe MainHbl. OXpaHa NPUPOIbI.

IpakTnyeckoe 3ansitue Ne§ Pemenue 3agau «llepBrolil 3aK0OH TEPMOAUHAMUKH.
[IpumeHneHue repBoro 3aKkoHa TEPMOJUHAMUKH K U30IPOILIECCaAM.

Tema 2.3.
CBoiicTBa mapos

Coaep:xxanue yue0HOro MaTepHaJia

Hcnapenne u konaeHcamys. HacelmeHHbIi map u ero cBoiicTBa. AOCOMIOTHAS U
OTHOCHUTEJIbHAS BIAXKHOCTb Bo3ayxa. Touka pocsl. Kunenue. 3aBUCHMOCTD
TEMIIepaTypbl KAIIEHUS OT JaBieHus. [leperpeTsiii map u ero UCroiab30BaHUE B
TEXHHUKE.

Jlaboparopnoe 3ansaTue Ne2 «/3MepeHne OTHOCUTEILHON BIQKHOCTH BO3/IyXa»

Tema 2.4.
CBoilicTBa
JKHAKOCTEH

Conep:xanue yueOHOTr0 MaTepHaJia

XapaKTepI/ICTI/IKa KHUAKOIro COCTOAHHNA BEIICCTBA. HOBerHOCTHHﬁ clIou KHNIKOCTH.
3H€pFI/I$[ IMOBCPXHOCTHOT'O CJIOA. SBnenus Ha I'paHuIC ) KUAKOCTU C TBEPABIM TCIOM.
KaHI/IJ'IJ'IHpHBIC SIBJICHH.

Tema 2.5.
CaoiicTBa
TBEPIABIX TeJ

Coaep:xanue yueOHOIro MaTepHaJia

XapakTepuCTHUKa TBEPIOIO COCTOSIHUSA BEIIECTBA YIIPYrue CBOMCTBA TBEPBIX TEI.
3akoH ['yka. Mexannueckue cBOWCTBa TBEPABIX Tell. TemIoBoe paciimpeHue
TBEPABIX TEN U )KUAKOCTEN. [1naBnenue u kpuctaim3anus.

Pa3nes 3. DiexkTpoamHaMmmuka

33

Tema 3.1.
deKTpUYeCcKoe
noJie

Coaep:xanue yueOHOro MaTepHuaJia

DIIEKTpAYECKU 3apsij. 3aKOH COXPAaHEHHUs dJIEKTPUUYECKOTO 3apaaa. 3akoH KyioHa.
Onekrpuueckoe nojue. HampsykeHHOCTh 2neKTpruueckoro nods. [Ipuanun
cymnepro3uiuu nojieid. Pabora cun anekrpocratudeckoro mosst. [lorenmuar.
Pa3HocTh noTEHIIMANOB. DKBUIOTEHIIMAIBHBIE TOBEPXHOCTH. CBA3b MEXITy
HAIMPsPKECHHOCTBIO U PA3HOCTHIO MOTCHIMUATIOB 3JICKTPUYCCKOT'O ITOJIA. HpOBOJIHI/IKI/I
B JIEKTPUYECKOM I0JI€. J{MAIEKTPUKH B dieKTpUueckoM rnose. [Tonspuzanus
JUDJICKTPHUKOB.

HpaKaneCKoe 3ansaTue Ne9 Pemrenue 3agaq «3.]'IGKTpI/I‘-ICCKO€ ITOJIC»

IIpakTuyeckoe 3anaTue NelQ Pemenue 3agau «QIeKTpUYECKOE MOJIE»

2,3

OK 02, 03,
06,07,09

9




Tema 3.1.
DileKTprYecKoe
noje

Kongencaropel. CoequHeHe KOHEHCATOPOB B OaTapero. DHEprus 3apsyKeHHOTO
KOHJIEHCATOpa. DHEPrus 3JIEKTPUUECKOIO MOJIS.

JApyrue ¢opmMbl KOHTPOJIA (CPeAHUI 0AJLJT 0 TEKYIIIMM OLlEHKaM
yCIeBAeMOCTH)

Bropoii cemecTp

Tema 3.2.
3aKoHBI
NOCTOSTHHOI'O
TOKA

Coaep:xanue yueOHOT0 MaTepHaJia

YcnoBusi, HEOOXOAMMBIC Ui BO3HMKHOBEHUS W TONACPIKAHHS DICKTPHUYECKOTO
Toka. Cuijla TOKa M IUIOTHOCTh TOKa. 3akoH OMa /s ydacTka LeNnH. 3aBUCHMOCTb
AJIEKTPUYECKOTO CONMPOTHBIICHHUS OT MaTepHaia, [UIMHBI U IUIOMIAAH TONEPEYHOTO
CCUCHUA IMPOBOAHMKA. 3aBUCUMOCTH COITPOTUBJICHUA IIPpOBOAHHKOB OT|
TEMITEPaTYPBI.

OJC wucrounuka. 3akoH Owma ans nonHod nenu. CoequHEHHE IPOBOJIHUKOB.
CoennHeHNE UCTOYHUKOB JIEKTPUUECKON YHEPTUH B OaTapero.

TennoBoe neWcTBHE 3JIeKTpuueckoro Toka. 3akoH Jlxoyns-Jlenma. Pabora u
MOIIIHOCTb 3JIEKTPUUYECKOr0 TOKA.

IIpakTuyeckoe 3ansaTue Ne 11 «3aKoHBI TIOCTOSITHHOTO TOKa

Jladoparopnoe 3ansaTue Ne3 «M3ydenne 3akona Oma JijIsl yuacTka 1ernH,
MOCIIE0BATEIHHOTO U apajlIeIbHOTO COeTMHEHHUS] TPOBOJTHUKOBY

2,3

Jladoparopnoe 3ansaTue Ned «M3mepenue 3/]C 1 BHyTpEHHETO COMPOTUBIICHUS
HUCTOYHUKA»

2,3

Tema 3.3.
DJIeKTPpHYeCKHU i
TOK B Pa3JINYHbIX
cpeaax

Conep:xanue yueOHOTro MaTepHaJia

DJeKTpUYecKuil TOK B MeTajulaX. DJIeKTpOHHBIN ra3. PaboTa BbIxona.
DNEKTPUUECKUN TOK B 3JIEKTPOIUTaX. JnekTponns. 3akoHsl Papazes. [Ipumenenue
DIIEKTPOJIN3A B TEXHHUKE.

DneKTpUUecKUi TOK B Ta3ax M BakyyMme. MoHuzanus raza. Buabl ra3oBbIX pa3psiios.
ITonsiTre o miazme. CBOMCTBA M IPUMEHEHUE DJIEKTPOHHBIX ITyYKOB.

DNeKTpU4ecKuil TOK B NOITynpoBogHHKaX. COOCTBEHHAs! MPOBOAMMOCTD
MOJIyIPOBOIHUKOB. [107yIIpoBOJTHUKOBBIE TPHUOOPEI.

Tema 3.4.
MarbauTHoOe 1moJjie

Conep:kaHue y4eGHOr0 MaTepuaja

Bekrop MHAYKIIMM MAarHUTHOrO IOJIs. [[eficTBHEe MAarHUTHOIO I10JIS Ha
MPSIMOJIMHEMHBIN ITPOBOIHUK C TOKOM. 3aKOH AMriepa. B3anmoielicTBre TOKOB.
MaruuTHblil ToToK. PaboTa o nepemenieHnio B MarHuTHOM I10J1€ TPOBOTHHKA C

TOKOM.
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JlelicTBMEe MAarHUTHOTO TOJIs1 HA ABOKYIIUiics 3apsa. Cuna Jlopenma. Onpenenenue
YAEIBHOIO 3apsiia. Y CKOPUTEIH 3apsKEHHBIX YaCTHII.

Tema 3.5.
DJIeKTPOMATHUTH
asi MHAYKIUs

Coaep:xanue yueOHOT0 MaTepHaJia

:‘)J'ICKTpOMaFHI/ITHaﬂ HUHAYKOUA. BI/IXpeBOG OJIEKTPHUYICCKOC IIOJIE. CaMOI/IHI[}IKI_[I/ISI.
3H€pI‘I/I$I MAarauTHOI'O ITOJIA.

IIpakTyeckoe 3ansaTue Nel2 Pemenue 3agau «MarauTHoe nose.
DNEKTPOMAarHuTHAsE HHIYKIHS

IIpakTnyeckoe 3ansaTue Nel3 Pemenue 3agau «MarautHoe 1noie.
ONEKTPOMAarHuTHAsE HHIYKIHS

2,3

Pa3gea 4. Kosie0anus 1 BOJHBI

18

Tema 4.1.
MexannuyecKue
KoJIe0aHus

Coaep:xxanue yue0HOro MaTepHaJia

KonebarenpHoe nmkenue. ['apmMonndeckre konedanus. CBOOOTHBIC MEXaHHUECKUE
KoseOanus. JInHeliHble MexaHnuecKue KonebaTenbHble cucteMsl. [IpeBpamienue
SHEPTUU NpH KojebaTenbHOM ABIKeHHH. CBOOOIHBIC 3aTyXalONINEe MEXaHUIECKHE
Kosie0aHus. BeIHyX/IeHHbIe MeXaHHUeCKHe KojeOaHusl.

JladopaTropHoe 3ansaTHeN?S «/3ydyeHne 3aBUCUMOCTH Neproaa KojieOaHun
HUTSHOT'O MAasITHUKA OT JIJIMHBI HUTH)

2,3

Tema 4.2.
Yupyrue BoJIHbI

Coaep:xanue yue0HOro MaTepHaJia

ITonepeuHble U IPOJOJIBHBIE BOJIHBI. XapaAKTEPUCTUKH BOJIHBI. Y pABHEHHE IUIOCKON
6erymieii BonHbl. UHTepdepenums BosH. [TonsTre o audpakium BoiH. 3ByKOBbIE
BOJIHBL. YJIBTPA3BYK U €ro IPUMEHEHHE.

IIpakTuyeckoe 3ansaTue Ne 14 Pemenue 3a1au «Mexanndeckue kojaeOaHus u
BOJIHBID»

IIpakTuyeckoe 3ansaTue Nel5 Pemenue 3a1au «Mexanudeckue Koaebanus u
BOJIHBI»

2,3

Tema 4.3.
DJIeKTPOMATHUTH
bI¢ K0JIeOaHus

Coaep:xanue yueOHOro MaTepHaJia

CBoOo1HBIE MIEKTpOMarHuTHeIe Kosebanus. [IpeBpaiienre sHepruu B
KoJIeOaTeIbHOM KOHTYpE. 3aTyXarolue 3JIeKTpOMarHuTHeIe Kosiebanus. ['eneparop
He3aTyXaIoLUX JIeKTPOMarHUTHBIX KoseOaHuil. BoIHYK€HHBIE AIEKTPUUYECKUE
KOJIeOaHusl.

IlepemeHHBII TOK. EMKOCTHOE M HHIYKTUBHOE COIIPOTUBIIEHUS IEPEMEHHOTO TOKA.
3akoH OMa 715 1Ienu nepeMeHHoro Toka. PaboTa n MOIITHOCTH EPEMEHHOT0 TOKA.
['eneparopsl Toka. Tpanchopmaropsl. Toku Beicokoit yacTotsl. [lonydyenue,

OK 02, 03,
06,07,09
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nepeaava u pacrpeesieHue JeKTPOIHEPTUn.

Tema 4.4. Conep:kanue y4eOHOT0 MaTepuaJia
DJIEKTPOMArHUTH |DJIEKTPOMArHUTHOE IOJIe KaK 0COOBIN BUJ] MaTEepUH. DIEKTPOMArHUTHBIE BOJIHBIL. 2 1
b€ BOJIHbI Bubpatop I'epiia. OTKpBITHIN KOJIeOATEIBHBIN KOHTYP.
N306perenue paguo A.C. IlonoBeiM. [lonstue o paguocssisu. [lpumenenue 2 1
AJIEKTPOMArHUTHBIX BOJIH.
Pa3zpen 5. OnTuka 10 OK 02, 03,
Tema 5.1. Coaep:kanue y4eGHOro MaTepuaia 06,07,09
IIpupona cBera CKopoCTh pacnpoCTpaHEHHs CBETA. 3aKOHBI OTPAKEHUS U TPEJIOMIICHHS CBETA. 2 1
[TonHoe oTpaxkenue cBera. JIunzbl. ['a3 kak ontudeckas cucreMa. OnTuyeckue
IPUOOPHI.
Tema 5.2. Conep:xanue yueOHOro MaTepuaJia
BosiHOBBIE HnTepdepennus ceeta. KorepeHTHOCTH CBETOBBIX Nyuelt. InTepdepenius B 2 1
CBONCTBA CBeTa TOHKHMX IIeHKax. [Tosocel paBHOM TommuHbl. Konena Herorona. Mcnons3oBanue
uHTepepeHIM B Hayke U TexHuke. Jndpaxuus ceeta. Audpaxius Ha menu B
napajienbHbIX Jydax. Judpakunonnas pemerka. [lonstae o rojgorpadum.
[Monsipuzanus monepevnsix BoiH. [Tonspusanus ceera. J[BoitHOE mydenpenomieHHe. 2 1
[Monsipounel. ucnepcus ceera. Bunel cnektpoB. CriekTpsl uciyckanus. CrieKTpbl
noryiomeHus. YubrpaduoneToBoe u HHPpaKpacHOE N3ITydeHUs. PEHTTeHOBCKUE
nyuyu. VX mpupona u cBOMCTBA.
IMpakTuyeckoe 3anaTue Nel6 Pemenue 3a1au «IIpenomienue ceera. 2 2
JludpakimoHHas pemerka
IIpakTnyeckoe 3ansiTue Nel7 Pemenue 3anau «IIpenmomienne cera. 2 2,3
JudpakimonHas pemerka
Paszpnen 6. CnenuajibHasi TEOPUSA OTHOCUTEJIBLHOCTH 6
Tema 6.1. Copep:xanue y4eOHOro MaTepuaa
CneuuanbHas WHBapuaHTHOCTh MOAYJA CKOpocTH B Bakyyme. [loctymatel DifHiITelHa. 2 1
Teopust [TpocTpaHCTBO M BpeMs CHIEIMATIBHON TEOPUH OTHOCHTEIHHOCTH.
OTHOCHTEJIbHOCTH |CBSA3b MacChl M SHEPTMU CBOOOTHON YAaCTHIIBI. DHEPTHUs MTOKOS 2 1
IIpakTuyeckoe 3anaTue Nel8 Pemenue 3agau «CBs3b MacChl U SHEPTUU 2 2
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CBOOOTHOW YaCTHIIBI. DHEPTHUS TIOKOS

Pasjen 7. DiieMeHTHI KBAHTOBOM (PU3UKH 14 0K 02, 03,
Tema 7.1. Conep:xaHue yueOHOro MaTepuaja 06,07,09
KBantoBas TennoBoe n3nyuyenue. Pacrpenenenue sHEpriuy B CIEKTpe aOCOIIOTHO YEPHOTO 2 1
onTHKA Tena.
KBanrtoBas runore3a [Tnanka. ®otonsl. Buenawmii GpoTosnexkrpuueckuii 3 peKT.
Bryrpennuit potodddekr. Tumnsr hotosnementon. JlaBnenue cera. [lonarue o
KOPIYCKYJIIPHO-BOJIHOBOU MPUPOJIE CBETA.
IIpakTuyeckoe 3ansaTue Nel9 Pemenue 3anau "dopmyna DitHireitHa nis 2 2
dororddexra. Doronb!"
IpakTuyeckoe 3anaTue Ne2( Pemenue 3amau «KBaHTOBas ONTHKAY» 2 2,3
Tema 7.2. Conep:xanue yueOHOro MaTepuaJia
Pu3uka aroma Pa3BuTure B3rJI/10B HA CTPOECHUE BEILIECTBA. 3AKOHOMEPHOCTH B ATOMHBIX CIIEKTpax 2 1
Bojiopona. SnepHas moaens aroma. OneiTel O. Pesepdopma. Moaens aroma
Bojoposa no H. bopy.
I'unoresa ne bpoiins. CooTHoenue HeonpeneneHHocTel [elizenoepra. KBantoBbie 2 1
TE€HEPaTOPHI.
Tema 7.3. Conep:xaHue yueOHOro MaTepuaJa
Puzuka EctecTBeHHas pain0aKTUBHOCTb. 3aKOH paJiM0aKTUBHOTO pacnaaa. CriocoOsl 2 1
aTOMHOIO siApa HAOIIO/IEHUS ¥ pErHCTpaIiy 3apsHKeHHBIX yacTull. D dekt BaBunoBa-UepeHnkona.
CtpoeHune aTOMHOTrO siipa.
JledexT Macchl, DHEPTUS CBSI3U M YCTOWYMBOCTD ATOMHBIX siiep. SliepHble peakinu. 2 1
HckyccTBeHHas paanoakTUBHOCTD. Jlesenue Tsxensix saaep. Llennas saepuast
peakuus. Ynpasisgemas LenHas peakuus. A nepHslil peakrop. [lonydenue
PaIMOAaKTUBHBIX H30TOIIOB U WX MpUMEHEeHHE. bruomornueckoe neficTere
PaAMOAKTUBHBIX U3TyYEeHUN. DJI€eMEHTapHbIE YACTHUIIbI.
KoncyabTanuu 6
IIpomexyTOYHASI ATTECTANMA - IK3aMEH 10
HToro no aucuuninye 137
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3. YCJIOBUS PEAJIM3ALIMYA TPOTPAMMBI YUEBHOW
TV CHUILIAHBI

3.1. TpebéoBaHussT K MHHUMAJBLHOMY MAaTepPHAJIbHO-TEXHHYECKOMY
o0ecreyeHNI0 y4eOHOM TMCIUTIIUHBI:

Peanuzauus nporpammbl AUCHUIUIMHBL TPeOyeT HaJIW4yus y4eOHOro kaOWHeTa
GU3UKK 711 IPOBEACHUS 3aHATHI JCKIIMOHHOTO THUIIA, MPAKTUYECKUX 3aHATHH, B TOM
YHCJIe TPYIIOBBIX, HHANBUAYATbHBIX, MUCHbMEHHBIX, YCTHBIX KOHCYJIBTAIMM, TEKYIIIETO
KOHTPOJIS ¥ TPOMEKYTOUHOM aTTeCTAIIHH.

O6opynoBanue:

- pabouee MecTo Mperno aBaTes;

- cTIeIMaIu3upoBaHHas MeOelb (CTOBI, CTYJIBS IO KOJUYECTBY 00YUaIOIINXCS);

- IOCKa YYeHHUYECKasl.

TexHauyeckue cpencTBa 00yueHuUs:

- KOMIIbIOTEP (HOYTOYK);

- MYJbTUMEIUNHBIN ITPOECKTOP, SKPaH.

YueOHo-HArNIIHBIE  TOCOOMS:  IUIaKaThl, y4eOHO-HAIJIAJHBICE  TTOCOOMS,
obecrieunBaroIMe TeEMaTUUEeCKUEe UILTFOCTpAIMU 1Mo pabodelt mporpaMMe JUCHHUILUIHHBI,
B TOM YHCIIC, BUJCO-ayAN0 MaTeprajbl, KOMITBIOTEPHBIC TIPE3CHTAIINN.

KommproTep mMeeT A0CTyn K 3JIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM, BBIXOI B
rII00aNbHYIO ceTh IHTEpHET, OCHAIICH JTUIICH3UOHHBIM MPOTPAMMHBIM 00€CTICUCHUEM.

3.2. Y4yeOHO-MeTOAMUYECKOe W HHPOPMALMOHHOe  olecrneyeHHe
peanu3anuu y4e0OHOM JUCUUIINHBI

OcHoBHBbIE yueOHbIe U3IaHUSs

1. Hmutpuea B.®. ®usuka pus1 mnpodeccuii W CCNHATIBHOCTEH
TEXHUYECKOTO TPOouIis: yUeOHUK NIl CTyH. YUpeKIeHu cpea. npod. odpasoBanus /
B.®. Imutpuena. - 8-e uzn., crep. - M.: Uznatensckuii neHTp «Akagemusi», 2020. —
496 c. B nep. ISBN 978-5-4468-9245-7

2. Hmutpuea B.®. ®usuka 111 npodeccuid W CENHUATBHOCTEH
TexHudyeckoro mnpodwist: JlaGopaTopHblii mpakTukym: ydeOHoe mocobue/ B.D.
Jmutpuena, A.B. Kopxyes, O.B. Mypra3una : (5-¢ u3a.) (B 2IeKTpOHHOM (hopmare)
2019. https://academia-library.ru/catalogue/4831/413933/ https://academia-library.ru/

3. Kanamnukos, H. I1. ®u3uka B 2 4. Yacts 1 : yueOHUK M TPAKTUKYM JJIs
cpeanero npodeccuonanbHoro oopazosanus / H. I1. Kanamnaukos, C. E. MypaBbeB. —
2-¢ wu3n., ucnp. u jgom. — MockBa: M3matensctBo HOpaiit, 2020. — 254 c. —
(ITpodeccuonansnoe  obpazoBanue). —  ISBN 978-5-534-09159-5. —  Tekcrt:
anekrponubii // OBC FOpaiir [caiir]. — URL.: https://urait.ru/

4. Kanammnukos, H. [1. ®usuka B 2 4. Yactp 2 : y4eOHUK U TPAKTUKYM IS
cpennero npodeccuoHanpHoro oopazoBanus / H. I1. Kanamaukos, C. E. MypaBbeB. —
2-¢ w3a., ucnp. u gomn. — MockBa: MsmarensctBo FOpaiit, 2020. — 244c. —
(ITpodeccuonansHoe  obpazoBanue). —  ISBN 978-5-534-09161-8. —  Tekcr:

anekrponHbii // OBC FOpaiir [caiit]. — URL.: https://urait.ru/
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S. Jloreunenko O.B. ®wuzuka: yuyebnuk /O.B. JlorBunenko.- Mockaa:
KHOPYC, 2019.- 342c.- (Cpennee mpodeccruonanbuoe obpazoanue). ISBN 978-5-
406-06464-1

JlonoJIHUTEIbHbIE YUeOHbIe U3TaHUsA

6. BacunbeB, A. A. dusnka: ydyeOHOe mocoOue g CPEJIHEro
npodeccuonanbHOro 0bpazoBanms / A. A. Bacunwes, B. E. ®enopos, JI. [[. XpamoB. —
2-¢ w3a., ucnp. u gon. — Mocksa: UMznarensctBo IOpaiit, 2020. — 211 c. —
(ITpodeccnonanvuoe obpazoBanme). — ISBN 978-5-534-05702-. 2020 HOpaiit-
https://urait.ru/book/

7. Mycun, 0. P. ®usuka: konebanus, onTHKa, KBaHTOBas (hu3uKa: yaeOHOe
mocobue s cpeaHero npodeccrnoHanbHoro oopazosanms / 0. P. Mycun. — 2-e 3.,
ucnp. u gomn. — MockBa: M3nmarensctBo HOpaiir, 2020. — 329 c. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03540-7. — Tekcr:
anektponHbii // DBC FOpaiir [caiit]. — URL.: https://urait.ru/

8. Mycun, 0. P. ®wusmka: MexaHWKa CIUIOIIHBIX CpEl, MOJICKYJSIpHas
¢u3nka W TEepMOIMHAMHKA: ydeOHOe IMOCOOHMe I CpeaHero MpogeCCHOHATBHOTO
obOpazoBanus / 0. P. Mycun. — 2-e uza., ucnp. u gon. — MockBa: U3narenscTBo
FOpaiit, 2020. — 163 c¢. — (Ilpodeccuonansuoe odpazoBanue). — ISBN 978-5-534-
03000-6. — Tekct: omekrponnbii // OBC IOpaiir [caiit]. — URL:
https://urait.ru/bcode/

HNHuTepHeT-pecypcenl

9.  www.fcior.edu.ru (DenepanpHblii  1EHTp  HWH(DOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB)

10. www.dic.academic.ru (Axagemuk. CiaoBapH 1 SHIIUKIIOTIEINN )

11. www.booksgid.com (DnekTpoHHast OHOIHOTEKA)

12. www.globalteka.ru (I'noGaibHas OMOIHOTEKA DJIEKTPOHHBIX PECYPCOR)

13. www.window.edu.ru (ExuHoe OKHO JjocTyma K 00pa3oBaTelbHbIM

ecypcam

14. www.st-books.ru (JIyuinas ydeOHas ureparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbHBIN TOPTAT)

16. www.ru/book (3nekrpoHHasi OUbIMOTEYHAs CHCTEMA)

17. wwwe.alleng.ru/edu/phys.htm (OGpa3oBaTenbHbie pecypchl MHTEpHETA -
dusnka)

18. www.school-collection.edu.ru  (Exmnast  xoyuieKuusi  [U(GPOBBIX
00pa3oBaTeIbLHBIX PECYPCOB)

19.24 https//fiz.1september.ru (YueOHo-MeToaMuecKas ra3era «Pusnka)

20. www.n-t.ru/nl/fz (HoGeneBckue jaypeaTsl 1o Gusmnke)

21. www.nuclphys.sinp.msu.ru (Slnepuas dbusuka B atepHere)

22. www.college.ru/fizika (IToaroroska k EI'D)

23. www.kvant.mccme.ru (OKypnan «KsaHT»)

24. www.yos.ru/natural-sciences/html OKypaan «I1yTh B HayKy»)

MeToauyeckne yKa3aHusi [Jsi  OOyYalOIIHXCS 1O  OCBOEHHIO
AACTUTLTNHBI
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25. Meroauueckue yKazaHUS JJIs  OOyYaloOmUXCS I10  BBITIOJHEHUIO
MPaKTHYECKUX padoT.

26. Meroauueckue yKazaHUS JJs  OOy4aloOUIMXCs TIO BBITIOJHEHHUIO
J1a00paTOPHBIX padoT.
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4. KOHTPOJIb HW OLEHKA
YYEBHOU JUCHUIIJIMHbI

4.1.

PE3YJIbBTATOB OCBOEHMUA

@opMbl 1 METOAbI KOHTPOJISI H OLIEHKH Pe3YJbTATOB 00y4eHH s

Pe3yabTarnl 00yyeHus

®opmbl U
MeTOAbl KOHTPOJIS H
OLICHKH Pe3yJIbTaTOB

00y4eHust
Ooujue komnemenyuu: Texymuii KOHTPOJIb:
OK 02 OcymiecTBisaTh TOWCK, aHAIW3 W WHTEPHpETanuio HHPOpMAIHH, | - ompoc YCTHBIN
HEOO0XOAUMO ISl BBITTOITHEHHS 33124 POPECCHOHATBHOM eI TETbHOCTH. (ppoHTaANBHBI);
OK 03 IlnanupoBaTh U peaqn30BBIBaTh COOCTBEHHOE MPO(ecCHOHANBHOE U | - TECTUPOBAHME;
JIMYHOCTHOE Pa3BUTHE. - BBITIIOJIHEHUE
OK 06 [IposiBisiTH IPaKJaHCKO-TTATPUOTUYECKYIO MTO3UIIMIO, | TUCBMEHHOW PaboThI;
JEMOHCTPUPOBATh OCO3HAHHOE IIOBEJCHHE HAa OCHOBE TPAJULUOHHBIX | - BBITIIOJIHEHUE
00IIeUeT0BEYECKUX [IEHHOCTEH, MPUMEHSITh CTaHJAPThHI | IPAKTUUYECKOH paboThI
AHTUKOPPYILIMOHHOI'O NTOBE/ICHUS. (MHAMBUYaTbHAS
OK 07 CopelicTBOBATH COXPAHEHUIO OKpYyKaroleun cpensl, | popma paboTh)
pecypcocOepexennto, dA(h(OEKTUBHO JCWCTBOBATH B YPE3BBIYAMHBIX | - BBITIOJIHCHHE
CUTYaIUsX. JabopaTopHON PaOOTHI
OK 09 Hcnonp3oBath nHOOPMAIIOHHBIE TEXHOJIOTHH B IpodeccnoHanbHOl | (ppoHTanbHas — dopma
NEATETHbHOCTH. paboThl)
Ilpeomemmnoie pesyromamol: [TpomexxyTouHas
- c(hOpPMHUPOBAHHOCTb MPEJACTABICHUA O poOAM U MecTe (HU3UKU B | aTTeCTalus B |
COBPEMEHHOM Hay4HON KapTHHE MHUpA; MOHUMaHUE (U3UYECKOM CYIIHOCTH | ceMecTpe B (dopme
HaOmogaeMblx Bo BceneHHoil sBneHuid, ponu ¢U3MKM B (HOPMHUPOBAHUU | APYyTHE (hopMbI
Kpyrozopa ¥ (YHKIHMOHAJIBHOM TIpPaMOTHOCTH 4YEJIOBEKa JUIsl PEIICHUs | KOHTPOJIs (cpennuii
MPaKTUYECKUX 3a/1a4; 6am1 WO  TEeKYyUIUM
- BJIa/ICHUE OCHOBONOJIATal0IIUMU ¢buznyecKkuMu MOHSTUSIMU, | OLIEHKaM
3aKOHOMEPHOCTSIMH, 3aKOHAMHM M TEOpPHUSIMH; YBEPEHHOE HCIIOJIb30BaHME | yCIIEBAEMOCTH), BO 2
(u3MYeCKOil TEPMUHOJIOTUU U CHUMBOJIMKHY; cemectpe — B Qopme
- BJIAJICHME OCHOBHBIMH METOJAaMH HAYYHOI'O MO3HAHUS, MCIOJIb3YEMBIMHU B | dK3aMEHa.
¢u3uke: HaAOIIOACHUEM, OIMCAHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; Meton IIPOBEICHUS
- yMmeHuss 00pabaTbiBaTh pe3yNbTaThl HW3MEpPEHUH, OOHAPYKUBAThH | IPOMEKYTOUHOM
3aBHUCHUMOCTh MEXAY (PM3MYECKHMMH BEIUYUHAMH, OOBICHITH MONyYEHHBIE | aTTECTAIHH -
pe3yJIbTaThl U JAeNaTh BBIBOJBL; BBITIOJTHEHHE

- ¢()OpMHUPOBAHHOCTb YMEHUS pelIaTh PU3NUECKUE 3a/1aUH;

- cOpPMHPOBAHHOCTb YMEHHS TPUMEHATH IIOJIyY€HHbIE 3HAHUS s
OOBSICHEHUS! YCIOBUH TNpoTeKaHus (U3NYECKUX SBICHUH B MPUPOJE,
npodeccuoHanbHOM cepe W A MPUHATHS NPAKTUYECKUX pEIIeHUH B
IIOBCEIHEBHOM JKU3HH;

- ¢(hOopMUPOBAHHOCTH COOCTBEHHOW MO3UIIMH TIO OTHOIIEHUIO K (PU3UIECKOMN
nH(pOpMaINH, MOTy4aeMON U3 Pa3HbIX HCTOUHUKOB.

KOMIIJICKCHOT'O 3aJaHusA

4.2. ®DoHA OLEHOYHBIX
aTrecTaluu 00y4YarUUXCcsl MO0 JUCHUNIUHE

IToxka3zaresu ¥ KPpUTEPUHU OLICHUBAHUS KOMIIETEHLIMIA

17

Cpeacrs aJada IPOBCIACHUA

MPOMEKYTOYHOM




Ilokazarenu wu KpUTCpU  OLCHHBAHUA KOMHGTCHHHﬁ, OIMKMCAaHHUC IIKaJl
OOCHHUBAHUA COACPIKATCA B IIPUTOKCHHUN 1.

KOHTpOJIbeIe H TECTOBbIC 3aJaHUA
KOHTpOJII)HI)IC 3aaHusA COACPKATCA B ITPHUIIOKCHUN 1.

MeToanyeckue MaTepuaJIbl
MeTtonuueckue marepuainbl, ONpeIesiolue MPOoLEeaypbl OLECHUBAHUS 3HAHUM,

YMEHHI, XapaKTepU3yIOIMnUX (POpMHUPOBAHNE KOMIIETCHIIUMN, COEPKATCS B MPUIIOKEHUN
1.
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Ipuioxenne 1
KoHTpOo/IbHO-0LIEeHOYHBbIE CpeIcTBa
JJ1s1 IPOBe/IeHUsI MPOMEKYTOYHOI aTTecTAlMU N0 JMCIHUIIHHE
OY.10 PU3UKA

1.1. ®opma npomMeKyTOUHOM aTTeCTAMM . IK3aMeH (2 ceMecTp).

1.2. Cucrema oueHMBaHMS Pe3y/IbTATOB BbINOJHEHHUS 3aJaHUI

OrneHuBaHuE pe3yabTaTOB BBHITOJHEHHS 33aJaHUN MPOMEKYTOYHOU aTTeCTallMU O0y4YaromuXCs
OCYILECTBIISETCS HA OCHOBE CJICAYIOUIMX IPUHIIUIIOB!

JOCTOBEPHOCTH OIICHKH — OLIEHUBACTCS YpPOBEHb C(HOPMUPOBAHHOCTH 3HAHUM, YMEHUH,
IIPAKTUYECKOI'O OINbITa, OOMUX U MPO(ECCHOHAIbHBIX KOMIIETEHIMH, MPOAEMOHCTPUPOBAHHBIX
O6y‘-IaIOIlII/IMI/IC$I B XO€ BBIIIOJIHCHUA 3a1aHUA,

a/IEKBaTHOCTU OLIEHKM — OLIEHKAa BBIIOJIHEHUS 3a/laHUil JOJDKHA MPOBOAUTHCS B OTHOIIECHUM
TeX KOMIIETEHIIN, KOTOpbIe HEOOXOAUMBI JUIst 3PPEKTHBHOTO BHIIOTHEHHUS 3aaHUS;

HA/IeKHOCTH OLIGHKM — CHCTEéMa OLICHMBAHUS BBINOJIHEHUS 3aJaHuil J0/pkHa 007anaTh
BBICOKOW CTEINEHBI0 YCTOWYMBOCTH IPU HEOTHOKPATHBIX OICHKAaX YPOBHS CHOPMUPOBAHHOCTU
3HaHU, yMEHU, IPAKTUYECKOT0 OIBITa, OOLINX U MPO(ECCHOHAIBHBIX KOMIETEHIUH 00y4aroXcs;

KOMIIVIEKCHOCTH OILICHKH — CHCTEMa OICHHBAHUS BBIIIOJITHCHUA 3aI[aHl/If/'I JOJI2KHA ITO3BOJISATH
MHTETPAaTUBHO OLIEHUBATh 001IME U NMPO(hecCHOHAIbHBIE KOMIIETEHIIMU 00yYaroIuXcs;

00BEKTUBHOCTHU OICHKUW — OICHKA BBINOJIHCHUA KOHKYPCHBIX 3aI[aHI/If/'I JOJDKHa OBITH
HE3aBUCUMOM  OT  0COoOEHHOCTeH  Npo(ecCHOHANbHOM  OpHUEHTAMM  WIM  [PeIHOYTeHUMH
IIPEINOIaBaTeNeH, OCYILECTBIIIOIUX KOHTPOJIb WIH aTTECTALMIO.

[Tpu BBINOIIHEHUH IPOLIETYP OLIEHKH 3a/laHUH NCIIOIb3YIOTCS CIEAYIOIINE OCHOBHbBIE METO/IbI:

METO/] pacyeTa MEepBUYHBIX OaIJIOB;

METO/ pacyeTa CBOJHBIX 0aJIJIOB;

Hcnonp3yetcs nsty OanbHas 1IKaja JUIsl OLEHUBAHUS Pe3yIbTaTOB O0yUYEHHUS:

ITepeBon nsiTH GaTbHOM IIKAJIBI yYeTa PE3YNbTAaTOB B NATH OAJIbHYIO OLIEHOYHYIO HIKAITY:

Ouenka KosnnuyectBo 02,1108, HAOpaHHBIX 32 BHINOJIHEHHE

TEOPETHYECKOr0 ¥ MPAKTHYECKOT0 3aJaHU,

cpeaHuii 0a/171 0 HTOraM aTTeCTAlluU

O1eHKa 5 «OTIMYHOY 4.6-5
OneHka 4 «Xopouo» 3,6-4,5
Orenka 3 «yJOBJICTBOPUTEIHLHOY 3-3,5
Onenka 2 «HEYyAOBIETBOPUTEIBHO» <29

1.3. KOHTpPOJILHO-0LIEHOYHBIE CPeICTBA
1.3.1 3apanmne:
3ananue:
1.CobGecenoBanue mo BorpocaM (2 Bompoca).
2. Pemuts 3agauy.

IIpumepHbIe Bonpockl codeceq0BaHNUs

1 MexaHnueckoe IBHKEHUE: OMPENENICHUE, TPACKTOpHUs, MPONAEHHBIN MyTh, MEpPEMENICHUE,
CBA3b IIEPEMEIIECHUS C KOOpAUHATAMU TeJa.

2 PaBHOMEpHOE JIBUKEHHUE: ONIPEACIIEHHE, CKOPOCTb, IEPEMEIIIEHNE, YPABHEHUE IBUKEHUS.

3 I'padux paBHOMEpHOTO ABMXKEHUS. PaccMoTpeTs Ha mpuMepe:

4 PaBHOYCKOPEHHOE JBUKEHHUE: ONIPEAEIICHNE, YCKOPEHHE, CKOPOCTh, IEPEMEILIEHUE.

5 I'padpuik CKOPOCTH MPHU PABHOYCKOPEHHOM JIBI)KEHHH. PaccMOTpeTh Ha mpumepe:
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6 CBoOonHoe majeHue Ten. YCcKopeHue cBOOOIHOTO majaeHus. KunemaTuueckue ypaBHEHUS
pu CBOOOTHOM TIa/ICHHH.

7 JIBUKEHUE MO YTJIOM K TOPU3OHTY.

8 PaBHOMEpHOE ABUKEHUE IO OKPYKHOCTH.

9 Unepuus. [lepriit 3akoH HeroToHA.

10 Macca. Cuna. Muepraocts. Bropoii 3akon HetoToHa 1 €ro 0COOEHHOCTH.

11 Tpertwnii 3akoH HproTOHA 1 €10 0COOCHHOCTH.

12 Tedbopmanmst u ee Buabl. Cuna ynpyroctu. 3akoH ['yka.

13 3akon BcemupHOro TaroteHus. Cuia TaKeCTH.

15 Bec tena. HeBecomocTs. Bec Tena, ABMXKYIIETOCS C YCKOPEHUEM.

16 Cuna Tpenus. JBrmxeHue noj AeCTBUEM CUJIbI TPEHUS.

17. Ummiynbe Tena. 3aK0H COXpaHEHUSI UMITYJIbCa

18 Mexanndeckas paboTa U MOIITHOCTb.

19 Kunernueckasi sHEpTHs.

20 TlorenuuanbHas YHEPTHUSL.

21 3aKoH coXpaHEHHUs MOJIHOM MEXaHUYECKON IHEPIHUH.

22 CpoboaHble U BBIHYKIEHHbIE MexaHU4eckue Kosebanus. [lapamerpsl konebaTeabHOTO
nekenus. [lepuoa konebanuit MaTeMaTUYECKOTO U MPY>KUHHOTO MASITHUKA.

23 MexaHHUYeCcKUe BOJHBI: OMPE/E/ICHNE, YCIOBUS BOSHUKHOBEHHUSI, BU/bI BOJIH, JJIMHA BOJHBI.

24 3ByKOBbIE BOJIHBI: ONpEIETICHNE, UICTOUYHUK 3BYKOBBIX BOJIH, CKOPOCTh 3BYKa B Pa3IMYHBIX
cpenax, XapakTepUCTUKH. YJIbTPa3BYK U €ro NpUMEHEHHE

25 OcHoBubie nonoxeHuss MKT u ux ombiTHOe 00OCHOBaHWE. XapaKTEPUCTUKU MOJICKYIL:
aTOMHasl Macca, Yuciio ABOraJpo, KOJMYECTBO BEIIECTBA, MOJISIPHAS Macca.

26 CtpoeHue TBEpbIX, )KUJIKUX U ra3000pa3HbIX TEII.

27. Wnpeanvubii raz. OcHoBHOe ypaBHeHMe MKT. CBsA3b naBlieHHs] HIEAIBHOTO rasza C
KMHETHYECKOM PHEpruel MoCTyNaTeabHOrO IBIKEHUS MOJeKyn. CBs3b JaBJICHUS HWEATBHOTO Ta3a C
IJIOTHOCTBIO rasa.

28. AOcomoTHas Temrieparypa. Temmeparypa — Mepa cpeaHedl KMHETHMYECKOM SHEpPrHu
JBUKEHUS MOJIeKyll. CKOPOCTH MOJIEKYIL.

29. YpaBHeHuUEe COCTOSTHUS HAcaIbHOTO ra3a (ypaBHeHHue MenpaeneeBa-Knaneiipona).

30 M3oTepMmudeckuii mpoiiecc: onpeseneHue, 3akoH boitns-MapuoTTa, rpaduku mpoiecca.

31 M3o6apHsIii nporiecc: onpeaenenue, 3akoH I eit-JIroccaka, rpaduxu mporecca.

32 M3oxo0pHBIii mpotiecc: onpesaenenue, 3akoH lapms, rpaguku mporecca.

33 [NapooOpa3oBanue: ucrapeHue, KUMeHune. Y qenbpHasi TerioTa napoopa3oBaHus.

34 HacebleHHbld n1ap. 3aBUCUMOCTb J1aBJIEHUSI HACBIIIIEHHOTO TIapa OT TEMIEPATyphbl

35 BnaxHoCTh BO3yXa U €€ u3MepeHrne. OTHOCUTENbHAs BIAXKHOCTh BO3/1yXa

36 Kpucrammaeckue Tena u amopdusbie Tena. [Inasiaenue. Y nenpHas TeIioTa iaBJIeHUS.

37 BHyTpeHHss dHeprus. BHyTpeHHsISI dHEprusi OJHOATOMHOTO HiealbHOro rasza. CrnocoObl
W3MEHEHUs BHYTPEHHEH YHEPTHUH.

38 Pabora B TepMOAMHAMUKE.

39 IlepBwlii 3aKOH TepMOAMHAMHUKH. lIpuMeHeHMe mnepBOro 3akoHa TEPMOJAMHAMUKH K
M30IIPOLIECCAM.

40 DOnexrpuyeckoe mosie. CBOWCTBAa 3JIEKTPUUYECKUX IOJEH M MX CHIIOBBIE XapaKTEPUCTUKH.
3axoH KyrnoHna

41 Pabota >JIE€KTPUUYECKOTO TIOJsA. DHEPreTUYECKUE XapaKTEPUCTUKH DIICKTPHUECKOTO TOJIS:
MOTeHIMaN, HanpskeHrue. CBsA3b HANPSHKEHHOCTU U HATIPSKEHUS

429nexTpoeMKocTh. KoHeHcaTophl. DHEPrus 3apsHsKEHHOTO KOHIEHCATOPA.

43 Buasl coeAMHEHUsI KOHJIEHCATOPOB

44 DnexTpUyYeCKUd TOK: ONpEAesICHUE, HaIpaBlICHHE, XapaKTepUCTHUKH. 3akoH Oma s
ydacTka Ienu
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45 IlocnenoBarenbHOE M NapaJlIeIbHOE COECIUHEHHWE IPOBOJHUKOB, OCOOCHHOCTH 3THX
COCIMHEHU I

46 DJ1C. 3akon OmMa aJ1s1 TOJIHOM LEIH

47 Pabota u MoltHOCTh ToKa. TernoBoe neiictBue Toka. 3akoH [[xoyns-Jlenna.

ITpOoBOAHMKY B 3JIEKTPUYECKOM IOJIE. [[UDIEKTPUKH B HIEKTPUUECKOM IOJIE.

48 DneKkTpuuecKuil TOK B MOIynpoBogHuKax. CoOCTBEHHAs MPOBOAMMOCTD MOJYITPOBOIHUKOB

49 ITpoBOAMMOCTH MOJTYIPOBOJHUKOB MPHU HATUYUH TTPUMECEH.

[TomynpoBOTHUKOBBIE TPHOOPHI

50 MarHuTtHOE mOJ€: ONpENeIcHUE, HAlpaBICHHUE, MPABUWIO IIPABOWM PYKH, XapaKTEPUCTHUKU
noyis (MarHUTHas MHIYKIMS, MarHUTHBIM IOTOK, HaNpsyKEHHOCTb, MAarHUTHas IPOHULIAEMOCThb
cpezbl). DHeprusi MArHUTHOTO MOJIS

51 Cuna Amnepa. Cuna Jlopenua. IIpaBuio neBoii pyku

52 SIBnenue 3nekrpoMarHuTHOM uHaykuuu. [Ipasuino Jlenuna.

53 3akoH anekTpoMarHuTHOW MHAYKIMU. D/1C MHAYKINN B TOJBUKHBIX IPOBOJIHUKAX

54 SIBnenune camounaykuuu. ManykruBHocth. DIC caMOMHIYKIIMU

55 CBoOoaHbIE W BBIHYXKICHHBIE JJIEKTPOMAarHUTHBIE KoseOanus. KoneOaTenmbHBIH KOHTYD.
Ilepros cBOOOHBIX ANEKTPUUECKUX KOJICOAHUI

56 Ilepemennslii TOK. Llenu nepeMeHHOro TOKa ¢ aKTUBHBIM COIIPOTUBIIEHUEM, C KaTYIIKOW U
KOHJICHCATOPOM. /[efCTByIOINE 3HaYEHMSI CUIIbI TOKA M HAIIPSKCHUS

57 Tpancpopmaropsl. KoapdummenT tpanchopmanmm. [lpumenenuns tpancopmaTopos.

58 DnexTpoMarHUTHbIE BOJHBI M HX JKCHEpUMEHTalbHOe oOOHapyxeHue. CBoiicTBa
AJEKTPOMAarHUTHBIX BOJIH. OTPBITHIN KOJIeOaTENbHBIN KOHTYP

59 Uzobpetenune paauo A.C. [Tonossim. [Ipuniiun paguocssizu

60 CxopocTts cBeta. [Ipupoaa cBera. 3aK0H OTpaKeHUs CBETa

61 Ilpenomnenue cBera. 3aKOH MPETOMIIEHUS CBETA

62 I[lonHOE oTpakeHne cBeTa

63 JInn3bl. DopMyna TOHKOM JIMH3bI

64 Jlucnepcust cBeTa

65 Nnrepdepennus BoaH. MHTepdepennus cBeta

66 Iudpakuus ceeta

67 NndpaxpacHoe 1 ynbTpadroneToBoe n3nydeHue. PEeHTTeHOBCKOe U3TydyeHne

68 ®oTor(hPeKT U ero 3aKOHBI

69 Teopus potorddexra. Popmyna DitHTeitHa 1151 hoTodPdexra

70 ®otonsl. [Ipumenenue porosdpdexra

71 Ctpoenue aroma. OnbiThl Pesepdopra.

72 Iloctynatel bopa. ATom Bonopoaa o bopy

73 OTKpbITHE PAAMOAKTUBHOCTH. O-, B-, Y- U31ydeHus. PagnoakTuBHbIE MpeBpalleHUs

74 S nepubie cunbl. CTpoeHUE aTOMHOTO s1pa

75 DHeprus CBA3W aTOMHBIX SA1€Ep. SAnepHble peakuuu

76 Jlenenue TsokenbIX aaep. Llenuble spepHble peakiiu

77 SInepnelii peaktop. TepMosiaepHbIe peakiuu

78 3aKOH paiMOaKTUBHOTO pacnazna. [loaydeHne paguoakTUBHBIX U30TONIOB U UX IPUMEHEHHUE.
buonornueckoe neicTBHE paMOAKTUBHBIX H3JIYy4EHUN

79 DNEKTpUUYECKUI TOK B 3JIEKTPOIUTAX. DIEKTPOJIU3 U €TI0 3aKOHBI

80 Dnextpuyeckuil Tok B razax. HecamocrositenbHblil pa3psaa. CaMoCTOSATENbHBIN pa3psa U ero
BU/IBI

81 DnexTpuyecknil TOK B BAKyyMe

82 Iloctynatsl DiiHmTeHA. [IpocTpaHCcTBO U BpeMs CliElMaIbHON TEOPUH OTHOCUTEIBHOCTH

83 CBs13b MacChl M YHEPTUH CBOOOHON YACTHITBI. DHEPTHUS TTOKOS
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IIpumepHbIe NpaKTHYECKUE 32/IAHUS

ITepeyens 3anau:

1. ABTOMOOWJIb yAansercs OT MOCTA, IBUrasich PABHOMEPHO U MPSIMOJIMHEHHO CO CKOPOCTHIO
72xm/4. Ha KakoM pacCTOSIHUM OT MOCTa OKaKeTcst aBToMoOmIb yepe3 10c, ecnu B HayalbHBINA
MOMEHT BPEMEHH OH HaXOAMJICS OT Hero Ha pacctosiHuu 0,2 km?

2. Benocuneauct, ABUrasch paBHOMEpHO, mpoezxaeT 20 M 3a 2¢. Onpenenurte, Kakol myTb OH
MpOEAET NP ABUKEHHUH C TOM k€ CKOpocThio 3a 10c, 20c?

3. CkonbpKko BpeMeHu OyzeT magaTh Telo ¢ BhIcoThl 0,02 kM, 0,08 kxm?

4. YeMy paBHa cuja TPEHUs, €CJIU MOCJE TOTUYKa BaroH maccoi 20 T octanoBuicsa yepe3 S0 c,
PO pU ATOM paccTostHue 125m?

5. Uepe3 CKOJIBKO BpPEMEHH OCTAHOBUTCS aBTOMOOMIL Maccord 1000 Kr, ABMXKYIIMHCSA CO
CKOpPOCTBIO 72 KM/4, €CIIM BBIKIIOUUTH JBUTarenb? CpeaHss cuiia cOnpOTHUBICHHS ABIKeHHIO 0,2
kH.

6. JIBa Msya OpoIeHBI BEPTUKAIBHO BBEPX CO CKOpocThio 36 kM/4 u 18 km/u. Ha kakoit
BBICOTE KHHETHYECKas YHEPrHs KaXI0Tr0 MsS4a CTAaHET PAaBHOM ero MOTeHIUaIbHON’?

6. B mporiecce M30XOpHOTO OXJIAKACHUS JaBIICHUE Ta3a YMEHBIMIOCH B 3pa3za. Kakoil Obuta
HayaJlbHas TeMIeparypa ras3a, €ciii KOHeuHas TeMIlepaTypa crajga paBHOU 27°C u 47°C.

7. g n300apHOro HarpeBaHus rasza, KoJIn4ecTBo BeuiecTBa koroporo 800 monb, Ha 500 K emy
COO0IMIN KonruecTBO TerioTsl 9,4 MJk. Onpenenuts paboTy raza 1 U3MEHEHHUE €ro BHYTPEHHEH
SHEPrUuu

8. Ha ckonbko HM3MEHWIIACh BHYTPEHHSS SHEPrusi rasa, €clii €My COOOIIMIN KOJUYECTBO
terotel 20 xJx m coBepmman padory Hax razom 30 kJ[x? ecnmu emy COOOMIMIM KOJUYECTBO
terioTsl 30 k/[x u coBepumnu paboty Haa razom 40 kJx?

9. Kakoe konMuyecTBO TEIUIOTHl HYXKHO Ie€pelaTh TIa3y, 4ToObl €ro BHYTPEHHSSI SHEprus
yBenuuuiack Ha 45 k/[x, 1 npu 3ToM ra3 copepiuia padoty 65 k/x u 0,5 MJx?

10. Ha xakoM paccTOsSTHUM HaxOJATCS APYr OT Jpyra TodeuHsle 3apsaabl 2 HKn u 5 uKu, ecnu
OHM B3aUMOJIEHCTBYIOT ApYyT ¢ Apyrom c cunoi 9 MH? 0,05H?

1.3.2. Kpurepun onenkn

Bbananl 3a
Kpurtepun oieHKH K TEOpeTHYECKOMY 32aHHUI0 KpUTepHHU
OLICHKH

MakcuMaJbH
bIil 0211 — 1

1 |- nemoHcTpupyeT riyOOKOe, MOJHOE 3HAHUE U TMOHUMaHHe (U3NYECKOU 1
CYLIHOCTH PacCMaTpPUBAEMBIX SIBICHUH U 3aKOHOB;

- JaeT TOYHOE ONpEJEICHNE U UCTOJIKOBAHNE OCHOBHBIX MOHSATUH, 3aKOHOB,
TEOpHid, GU3NUECKUX BETMUUH U UX €AUHUI] U3MEPEHHUS;

- BEpHO O(OpPMIIIET COMYTCTBYIOIIME OTBETY 3amucH (QopMmys, rpapuku,
PUCYHKH, CXEMBI;

- IpU OTBETE JEMOHCTPUPYET CaMOCTOSITENLHOCTh CYXICHWH, MPUBOAUT
BEPHBIE apT'yMEHTBI, EIA€T IPABUIILHBIE BHIBOJIBI;

- TOCJEI0BATENbHO, YETKO, CBSA3HO, JIOTMYHO U 0€30IMOO0YHO H3JIaraer
yueOHBIl  MaTepuasn, TMpaBWIbHO U  OOCTOATENbHO OTBEYAeT Ha
COIIYTCTBYIOLIME BOIPOCHI

2 |- JeMOHCTpHpPYeT 3HAaHME€ W TIOHHMMaHue (UBUYECKOW  CYIIHOCTH 0,7
paccMaTpuBaeMbIX SIBJIGHUH W 3aKOHOB, HCHBITBIBACT HECYIICCTBEHHBIC
3aTpyJHEHUS B  BBISBICHUM  B3aUMOCBSI3M  (PU3WYECKUX  SIBIICHUH,
3aKOHOMEPHOCTE;
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- B OCHOBHOM TIIPaBWJIbHO, 0€3 W3MEHEHHS OCHOBHOW CYTH, MaeT
ONpeNieJICHUs]  TOHATHH, HWCHOJB3YIOTCS  HAy4YHble TEPMHHBI  TIPH
UCTOJIKOBAaHUHM 33aKOHOB, TCOpPHUH, (PU3NYECKMX BEIMYMH W MX EIUHHMI]
U3MEpEHUs;

- BEpHO, HO C HE3HAYUTEIHHBIMH OLIMOKAMM BBINOJHSET 3arucH (HOpMyl,
rpad UK, pUCYHKH, CXEMBI;

- TIpH OTBETE JEMOHCTPHUPYET CaMOCTOSTEIBHOCTh CYXKACHHUH, BBIBOIBI
BEpHbIE, HO HEIOCTaTOYHO apryMEHTHPOBAHBL;

- B ONpEIEIICHHON JIOTMYECKOW IOCIe0BaTEILHOCTH YUeOHBIH MaTepHa
M3JIaraeT, mpu OTBETE Ha BOIPOC JOMYCKAeT HECYHIECTBEHHBbIC OUIMOKHU U
(umm) He Oojee IBYX HENOYETOB, KOTOpPBIE CTYICHT MOXET HCIIPABUThH
CaMOCTOSITENIbHO TpU TPeOOBAHWHU TMPENOAABATEINSA; JaeT IPaBUIbHBIC
OTBETHI HA COMYTCTBYIOMINE BONPOCHI

- pacKpbIBa€T OCHOBHOE COJAEp)KaHME Yy4yeOHOro wmarepuajia, HO
OOHapy>KUBAIOTCSI CYLIECTBEHHbIE MpOOeNbl B IMOHMMAHUU B3aUMMOCBS3U
(bU3NIECKUX SIBICHUI U 3aKOHOMEPHOCTEH;

- JIONyCKaeT OMIMOKU B ONPEAEICHUH M UCTOJIKOBAHUU OCHOBHBIX MOHSTHH,
3aKOHOB, TeOpHﬁ, CI)I/IBI/I‘-ICCKI/IX BCJIIMYMH W UX CIUHHIL U3MCPCHHA, KOTOPBIC
MOXET HUCHPAaBUTh CAMOCTOATENBHO WM HpU HEOOJBUION MOMOIIU
IpenojaBaTes;

- C CYLIECTBEHHBIMU OIIMOKAMHU BBINOJIHAET 3amMch (HopMys, rpaduKoB,
PUCYHKOB, CXEM, KOTOPBIC CTYACHT IIOCJIC 3aMCYaHUs  YCTpPaHACT
CaMOCTOSITEIIbHO;

- CaMOCTOSITEHHO (OPMYIHPYET OTBET Ha BOIPOC, NMPUBOJUT YACTUYHO
BEpPHBIE apryMEHTHI, OTACIBHBIE BBIBOABI HENB3Sl CUNUTAaTh BEPHBIMH H
000CHOBaHHBIMU,

- HapylleHa JIOTHYeCcKas IOCIEeJ0BATENbHOCTh H3JI0KEHUS Y4eOHOro
MaTepuaia, Ipu OTBETE Ha BOMPOC AOMYIIEeHa OJHa Ipy0as ommroka u (Uiam)
Oosiee ABYX HEIOYETOB; CTYAEHT HCIBITHIBAET 3HAUUTEIbHbBIE 3aTPYIHEHNUS,
OTBEYast Ha COIIYTCTBYIOIINUE BOIIPOCHI

0,5

- CTYJIEHT HE MOXET OOBACHUTh (PU3MUECKON CYHITHOCTH paccMaTpUBAEMBbIX
SIBJIGHUA W 3aKOHOB, BBIIBUTH B3aMMOCBS3M (PU3NYECKUX SBICHUN W
3aKOHOMEPHOCTEH;

- HE 3HAeT WM JACT HEBEPHOE OIPENEICHHE M HCTOIKOBAHHE OCHOBHBIX
MOHATHU, 3aKOHOB, TEOPUH, PU3NUECKUX BETMYNH U X €IUHHI] U3MEPEHUS;
- HE BEPHO BBINOJIHSIET 3aUCh POpMYyI, rpapuKoB, pUCYHKOB, CXEM

UTOro

Kpurepun oieHKH K NIPAKTHYECKOMY 3aJaHUI0

Banabl 3a
KpUTepHUHu
OLICHKH

Od¢opmiieHue ycja0BUA 321aHUSA

MakcumMaJabHBbI
i 0aa1—0,4
0ajL1a

- BEpHO 0(hOPMIIEHO YCIIOBHE 3aJjauyl, IPEJICTABIEHBI BCE (PU3NUECKUE
BEJIMYMHBI

0.4

- ycioBHe 3a7aHus 0()OPMIICHO C HE3HAYNTEITbHBIMU HETOUHOCTSIMHU,
MIpeJICTaBJICHBI HE BCe (PU3NYECKUE BETNIMHBI

0,2

- ycIoBHe 3a7aHust 0pOPMIICHO HEBEPHO

0

Hcnosb3oBanue GpU3NYECKON CHMBOJIUKH

MakcuMaJabHBbI
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i 0aaia -0,5

0aJ1a
- BEpHO 0003HAYE€HBI CUMBOJIBI B YCIIOBHH 3aJ1a4H M B OpMyIIax, 0,5
MCIOJIb3YEMBIX B PEHICHUH 33/1a4U
- BEpHO 0003HAaYEHbI CUMBOJIBI B YCIIOBUHU 3aJ1a4M, JOMYIIEeHa | HETOYHOCTD B 0,4
(dhopMyIiax, HCIOJIb3yEeMbIX B PEIICHUH 337291
- IonyiieHa | HETOYHOCTh TPH 0003HAYEHUH CUMBOJIOB B YCJIOBUH 3a1a4u, 1 0,3
HETOYHOCTH B (DOPMYIIax, HCIOIH3yEeMbIX B PEIICHUU 33291
- IOMYIICHO 2 1 00JIee HETOYHOCTH MTPH 0003HAUYECHUU CHMBOJIOB B YCIIOBUU 0
3aa4u, 2 1 6oJjiee HETOUHOCTEH B popMysiax, UCHIOIb3YEMbBIX B PELICHUH
3aauu
Co0J1101eHEe AJTOPUTMA PellleHUs MakcuMaabHbI
i 0as1 —
0,3 da1a
- peleHne 3a7a9u OCYIIECTBISETCS 10 AITOPUTMY: ITEPEBO SAMHHUIL 0,3
n3MepeHus: GU3NYECKUX BETUYUH B MexTyHApOAHYIO CUCTEMY €AMHHII
(CH); 3ammucy He0OXOAMMBIX (GU3NIECKUX (POPMYIT; MAaTEMaTHYECKUI pacyeT
1o gusudeckoii popmyne
- QJITOPUTM PEIICHUS 3a]]a91 OTCYTCTBYET 0
IHepeBoa exnuul usmMepenus pusnyeckux BeaM4nH B MexayHapoanyr | MakcuMaJbHbI
cucremy equnun (CH) i 0amxa —0,3
0aJu1a
- BEpHO IEPEBE/ICHBI PACUYCTHI IIEPEBO/IA BCEX CIUHUIL U3MEPCHHS 0,3
¢busnueckux BenuynH B MexayHapoanyto cucremy eaunuil (CH1)
- nomyiieHa |1 omuOKa npy MpoBeJICHUH pacyeTa MepeBoia eaUHUIL 0,2
n3MepeHus: Gu3nYecKkux BenudrH B MexayHapoanyto cuctemy eaunauil (CH)
- IOTIYIIEHBI 2 OMIMOKY TIPU MPOBEICHUH pacueTa MepeBoa eIuHUI] 0,1
n3MepeHus: Gpu3ndeckux BeandrH B MexayHapoanyto cuctemy eaunui (CH)
- HEBEPHO MPOBEJIEHBI PACUEThI MEPEBO/IA BCEX SAUHUI] U3MEPEHUs 0
¢u3nyueckux BelnunH B MexayHapoanyto cucrtemy equnuil (CH1)
Hcnouab3oBanue pusn4ecKux (popmy. A pelieHus 31244 MaxkcumajbHBI
i 0as —
0,5 6ana
- BEPHO | ITOCTIEIOBATEIHHO 3aIFCaHbI BCE (JOPMYIIBI B COOTBETCTBUH C 0,5
CUMBOJIMKON, HEOOXOAUMBIE JIJIsl YCTAHOBIIEHUSI COOTHOIICHUS
CYIIECTBYIOIIETO MEXTY GU3HUSCKUMU BEITHUYNHAMU
- IPAaBUJILHO COCTABIICHBI YPABHEHUS, CBS3BIBAIONTNE (PM3NUECKUE BETUNIMHBI
- BEPHO, HO HETOCEA0BATEIFHO 3aTUCaHbl JOPMYITBI B COOTBETCTBUU C 0,4
CUMBOIIMKON, HEOOXOAUMOM /1711 yCTAaHOBIICHHUSI COOTHOIIICHUS
CYIIECTBYIOIIETO MEXTY (PU3HUSCKUMU BEITHUNHAMHU
- IPaBUJILHO COCTABIICHBI YPABHEHUS, CBS3BIBAIONTNE (PH3NUECKUE BETUNIMHBI
- (hopMyITBI 3aITMCaHbI ITOCIIEIOBATEIHLHO, HEBEPHO 3anucana 1 ¢popmyna B 0,3
COOTBETCTBUU C CUMBOJIMKOM, HEOOXOJUMOM IS YCTAHOBIICHUS
COOTHOIIICHUS CYIIECTBYIOMIETO MEKTY (PH3UISCKIME BETMIHHAMH
- IOTIYIII€HA OJIHA OIIUOKA MPU COCTABIICHUHN YPAaBHEHHI, CBS3BIBAIOIINX
(bU3UYEeCKrEe BETUINHBI
- (opmyIIBI 3anKcaHbl HEMOCIEA0BaTEIHLHO, HEBEPHO 3amucana 1 ¢popmyrna B 0,2

COOTBETCTBUU C CUMBOJIMKOM, HEOOXOIUMOM JJIST YCTAaHOBJICHUS
COOTHOIIEHUS CYIIECTBYIOMIETO MEKTY (PU3NUECKIMU BETHIHHAMHU
- IOMYIIIEHA OHA ONTMOKA MPU COCTABIICHUH YPAaBHEHUMN, CBSI3BIBAIONINX

24




(bl/ISI/ILIeCKI/Ie BCJIIMYHUHBI

- Bce (pOpMYIIBI 3aIMCaHbl HEBEPHO
- ZIONYIIIEHbBI OIMOKA MPU COCTABJICHHH BCEX YPAaBHCHUM, CBA3BIBAIOIINX
(u3HYECKUEe BETMUNHBI

MaremaTudeckue pacderbl no ¢usndyeckum GopmyaaM, KOTOpbIe
XapaKkTepu3ylT paccMaTpuBaeMoe SIBJIeHHEe C KOJHYeCTBEHHOM
CTOPOHBI

MaxkcumMajabH
bl 0aaa — 0,5
0aJ110B

- BEpHO MMPOU3BEACHBI BCE MATEMAaTUYECKUE PACUETHI 0 BCeM (PU3HUECKUM
(dbopMysIaM B COOTBETCTBUY C SAMHUIIAMH U3MEPECHUN (PU3UYECKUX BEITHUUH
(Cn;

- BCE pe3yJIbTaThl MATEMAaTHYECKUX PACYECTOB COJIEPKAT IHPPOBOE
3HAYEHUE W COOTBETCTBYIOIICE eMy 0003HAUCHUE SIUHUIIBI H3MEPEHUS
¢busnueckux Bennuul (CU)

0,5

- BEpPHO MPOM3BEICHBI MATEMATHYECKUE PACUETHI 110 BCeM (PU3HIECKUM
(dbopMyIilaM B COOTBETCTBUH C CIMHUIIAMU H3MEPECHUN (PU3HUSCKUX BEITMIUH
(CH),

- B OJIHOM PE3YJIbTaTe MaTEMAaTHUECKOTO pacyeTa COACPIKUTCS TOJIBKO €ro
1M (poBOE 3HAYCHHE

0,4

- HEBEPHO MIPOM3BEJICH MaTeMaTUYeCKuil pacueT mo 1 ¢pusuveckoit popmyiie,
HO B COOTBETCTBUU C €AMHULIAMU U3MepeHuit pusnueckux Bennuud (CH);

- B OJIHOM pe3yJIbTaTe€ MaTEMaTHUECKOI0 pacyeTa COAECPKUTCS TOJIBKO €ro
1n(poBoe 3HAYCHHE

0,3

- HEBEPHO MPOM3BEJICH MaTeMaTUueCKuil pacuet 1o 1 pusudeckoit hopmyie
0e3 ykazaHus enuHul u3mepenuii pusnueckux Benuyud (CH);

- BCE Pe3yJIbTaThl MATEMATHYECKHX PACYETOB COJICPIKAT TOIBKO IU(PPOBEIC
3HAYEHUS

0,2

- HCBCPHO MPOU3BCACHBI BCC MATEMATUYCCKUEC PACUYCThI

0

OtBer nmocJie pemieHus 3a1a4u

MakcuMaJbHBI
W 0aa —
0,2 6a10B

- 33/1a4a B KOHIIE PEIIEHUs COJIEP’KUT BEPHBIN OTBET

0,2

- 3a1a4a HC COACPIKUT B KOHIC PCIICHHUA BEPHOI'O OTBETA

0

YcTHOE 00bsICHEHHE PelIeHus 3a1a91

MakcuMaJbHBI
W 0aa —
0,3 6ai10B

- 00BSICHEHNE PeIIeHUS 3a/IaHus TTOCIIE0BATENHHO, CBSI3HO, JIOTUYHO, BHIBOT
apryMEHTHPOBaH U 000CHOBAaH; MPaBUIILHO U OOCTOSITETIHHO 1a€TCsl OTBET
(OTBETHI) HA COMYTCTBYIOLINE BOMPOC (BOMPOCHI)

0,3

- He3HAUYUTEJIbHO HapyIlleHa MOCIe0BaTeIbHOCTh, JIOTHKA 00bICHEHUS
pelIeHus 3a/1aHusl, BBIBOJIbl apT'yMEHTUPOBAHbl 1 OOOCHOBAHBI; CTY/IEHT
WCIIBITHIBAET HE3HAUNTENBHBIE 3aTPYIHEHUS, OTBEUYAsl HA COIIYTCTBYIOIINE
BOIPOCHI

0,2

- 3HAQUUTENHHO HapyIlleHa OCIEI0BATENbHOCTD, IOTUKA 00BICHEHUS
pereHus 3a1anust (CTYICHT HE MOXKET OOBSICHUTH, KAKUM 00pa30M MPUIIET K
PEIICHHUIO 3a/1aHus), BBIBOABI HE MOTYT CUUTATHCS apTyMEHTHPOBAHHBIMU H
000CHOBAaHHBIMU; CTY/ICHT UCIIBITHIBACT 3HAYUTEIHHBIC 3aTPYAHCHHUS,
OTBEYasi Ha COMYTCTBYIOIIKE BOMPOCHI

MTOrO
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1.4. MarepuajibHO-TeXHHYECKOe oO0ecrneyeHHe I TPOBEAEHUS TPOMEKYTOUYHOM
arTecTalnu
Brimonnenue 3aiaHuil MpOMEXYTOYHOW aTTeCcTally MPOBOJIUTCS B y4eOHOM KaOuHeETe
«Duzukay, madbopatopuu HUUKH.

1.5 YVY4eOHo-MeTOoaMYecKOe W HMH(POPMAIMOHHOe oO0ecmevyeHHe JJsi NPOBedeHUs
NMPOMEKYTOYHOM aTTeCTAMHU

OcHoBHBIE yUeOHbIE U3IaHUS

1. ImutpueBa B.®. ®dusuka mas npodeccuii M CrenHalbHOCTEH TEXHHUYECKOTO MPOQHIIS:
y4eOHUK IS CTYyJ. yUpexaeHuil cpen. npod. odpaszosanus / B.®. [Imutpuena. - 8-e usn., crep. - M.:
N3narenbckuii neHTp «Akagemusi», 2020. — 496 c. B mep. ISBN 978-5-4468-9245-7

2. ImutpueBa B.®. ®usuka st npodeccHii U CHenHanbHOCTEH TEXHHUUYECKOTO MPOGUIIS:
JlaGoparopHblil npakTukym: yuebHoe nocodbue/ B.®. [Imutpuena, A.B. Kopxyes, O.B. Myprasuna :
(5-e w3nm.) (B oanmexkrponnom ¢opmare) 2019. https://academia-library.ru/catalogue/4831/413933/
https://academia-library.ru/

3. Kamamawnkos, H.II. @usuka B 2 4. Yacth 1: y4eOHMK W TPAKTUKYM JUIS CPEIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamnukos, C. E. MypaBbeB. — 2-¢ u34., UCHP. U AOI. —
MockBa: W3marensctBo FOpaiir, 2020. — 254 c.— (IlpodeccuonansHoe 00pa3oBaHUE). —
ISBN 978-5-534-09159-5. — Tekct: anekrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

4. Kanamnukos, H.Il. ®u3uka B 2 u. Yacte 2: y4eOHMK W TpPaKTUKYM ISl CPEIIHETO
npodeccuonansuoro oopazosanus / H. I1. Kanamuukos, C. E. MypaBbeB. — 2-¢ u3., UCHP. U AOI. —
MockBa: W3marensctBo IOpaiir, 2020. — 244 c.— (IlpodeccuonansHoe o0Opa3oBaHUE). —
ISBN 978-5-534-09161-8. — Tekct: anekrponnsiii // ObC HOpaiir [caiit]. — URL: https://urait.ru/

5. Jlorsunenko O.B. ®usuka: yue6nuk /O.B. Jlorsunenko.- Mocksa: KHOPYC, 2019.- 342c.-
(Cpennee npodeccronanpHoe oOpazoBanue). ISBN 978-5-406-06464-1

JlonoJiHUTe/IbHBbIE Y4eOHbIe U31aHUSs

6. BacunreB, A. A. @wuszuka: yueOHOe mocoOHMe M CpPEeTHEro MPOQPEecCHOHATBHOTO
obpaszoBanus / A. A. Bacunwes, B. E. ®enopos, JI. [I. XpamoB. — 2-¢ u3., ucrp. U A01. — MockBa:
WznarensctBo FOpaiit, 2020. — 211 c. — (IIpodeccuonansrnoe obpazoBanue). — ISBN 978-5-534-
05702-. 2020 FOpaiit- https://urait.ru/book/

7. Mycun, 0. P. ®usuka: xonebanus, onTHka, KBaHToBas (u3MKa: yyeOHOe mocoOue Juis
cpemHero npodeccuonansHoro oopazosanus / 10. P. Mycun. — 2-e u3j., ucnp. u gorm. — MockBsa:
WznarensctBo FOpaiit, 2020. — 329 c. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-534-
03540-7. — Texkcrt: anexrponnsiii / IbC IOpaiit [caiit]. — URL.: https://urait.ru/

8. Mycun, 1O. P.  ®wusumka: MexaHWKa CIUIOIIHBIX Cpel, MOJeKynspHas ¢(u3nka u
TepMOJAMHAMUKA: yueOHOe rmocodue s cpeaHero npodeccuoHanbHoro oopasosanus / 0. P. Mycun.
— 2-e u31., uctp. u gon. — Mocksa: U3natensctBo FOpaiit, 2020. — 163 c. — (IIpodeccuonanbuoe
obpaszopanue). — ISBN 978-5-534-03000-6. — Texkcr: anekrponusiii / ObC FOpaiir [caiit]. — URL:
https://urait.ru/bcode/

HNHTepHeT-pecypcesl

9. www.fcior.edu.ru (dPenepanpHblii  HEHTp HH(DOPMALMOHHO-00pPA30BATEIBHBIX
pecypcoB)

10. www.dic.academic.ru (Axagemuk. CioBapy U SHITUKIOCIAH )

11. www.booksgid.com (DnekTpoHHas 6ubIHoTeKa)

12. www.globalteka.ru (I'no6anpHast OUOIMOTEKA IITEKTPOHHBIX PECYPCOB)

13. www.window.edu.ru (EnnHoe 0KHO JiocTyma K 00pa3oBaTeIbHBIM pecypcam)

14. www.st-books.ru (JIyuimmas ydeOHast autTeparypa)

15. www.scool.edu.ru (Poccuiickuii 00pa3oBaTeIbHBI TOPTA)

16. www.ru/book (DnexkTponHas 6ubIHOTEYHAS CUCTEMA)

17. www.alleng.ru/edu/phys.htm (O6pa3zoBarenbhbie pecypebl MHTepHeTa - Dusnka)
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https://academia-library.ru/catalogue/4831/413933/
https://urait.ru/
https://urait.ru/
https://urait.ru/book/
https://urait.ru/
https://urait.ru/bcode/
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid.com/
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.st-books.ru/
http://www.scool.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm

18. www.school-collection.edu.ru (Exunas xosurekims nu@poBbIX 00pa30BaTeabHbIX
€CYpCoB

19.24 https//fiz.1september.ru (Yuyebuo-mMeroanueckas razera «Pusuka»)

20. www.n-t.ru/nl/fz (HoGeneBckue taypearsl 110 (HU3UKE)

21. www.nuclphys.sinp.msu.ru (SInepuas ¢usuka B Murepuere)

22. www.college.ru/fizika (IToaroroska k EI'3)

23. www.kvant.mccme.ru OKypuan «KBaHty)

24. www.yos.ru/natural-sciences/html OKypuan «IlyTh B HAyKy»)

MeTtoauveckue yKa3aHusi AJIsl 00y4AIOIIHXCS 10 0CBOEHUIO THCIIHIIIHHBI

25. MeTtoanueckue yKazaHusi 1751 00y4aronIMXcs 10 BHIIIOTHEHUIO TPAKTUYECKUX padoT.

26. MeTtoanueckue yKazaHus 1jsi 00y4aronMxcs 10 BHITTOIHEHHIO J1a00paTOpHBIX padoT.
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