MUHHCTEPCTBO HAVKU U BBICIIEI'O OBPA3OBAHUS POCCUMCKOU ®EJIEPAIINN

STERTPONHOM HOAANOLO BPATCKHI HEJUTIOJIO3HO-BYMAKHBIN KOJUIEK

OEJEPAJIBHOI'O 'OCYJAPCTBEHHOI'O BIO/DKETHOI'O
Ceptuchukat: 025493C4E0B34808564BE6735EBB2702 OBPA3OBATEJ‘[I)HOFO quE}KﬂEHHﬂ

Bnapeneu: Cutos Unbs Cepreesuy

[OeiicteuTeneH: ¢ 16.01.2023 go 10.04.2024 BI)ICIJ_IEFO OEPA3OBAHH}1

«BPATCKHI TOCYJAPCTBEHHBI YHUBEPCUTET»

PABOYAS TIPOTPAMMA YYEBHOM JUCITATLIAHBI

duszuka

CrieninanbHOCTh

35.02.04 TexHoJ10rusi KOMIJIEKCHOI NepepadoTKH IpeBeCUHbI

KBa.]'II/I(bI/IKaI_II/IH BBIITYCKHHKA

TexXHUK-TEXHOJI0T

Bparck, 2022



Pabouas nporpamma y4eOHOM qUCHUIUIMHBL pa3paboTana Ha ocHoBe DexepabHOro rocynaper-
BEHHOTO 00pa30BaTENIBbHOTO CTAaHIApTa CPEAHEro MPOPECCHOHATFHOTO 00pa30BaHMs IO CTICIH-
anbHOCTH 35.02.04 TexHonorus KoMIieKCHOM nepepadboTku apesecunsl ot 07. 05. 2014 Ne 453

Opranuzanus-pazpadoruuk: BIIBK ®I'BOY BO «bpl'Y»
Pa3paboruuk:

H.B. bepnnukosa, npenoaaBaresb Kadeapbl GU3NKO-MaTeMaTUYECKUX U COLIMAIbHO-
TYMaHUTAPHBIX TUCIUTUIAH

Paccmotpena Ha 3acenanuu kadeapbl XUMUKO-MEXaHUYSCKUX TUCIIHILTAH
ot «10» 06 2022 r. mpoTtokois Ne 10

Yreepxiena saM.IHPEETOpa Mo yaebHol paSore

L .r"'l P
e ¥ .
"’/)';ff' “FTLM. Konosanosa

oS 28 20221



COJEP)KAHUE
1 IIACIIOPT PABOUEM ITPOI'PAMMBI VUEBHOM
JIUCLIUITINHDI
2 CTPYKTYPA 1 COJIEP)KAHUE VUEBHOU JUCIIATUINHEI
3 YCJIOBUSI PEAJIU3ALIMY YUEBHON JUCLIUTUIMHBI

4 KOHTPOJIb 1 OUEHKA PE3VJIBTATOB OCBOEHUA

20

25



1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCIHHUIIIINHBI
duzuka

1.2 MecTo yueOHO# TUCUUIJIMHBI B CTPYKTYpPe MOJATOTOBKH CHENHAJIUCTOB CPeIHero
3BeHAa

[MpodunpHas AUCIUIUIMHA IMKIIA 00IIE00pa30BaTeIHbHON OTOTOBKU

1.3 Hean u 3axaum y4yeOHOH JMCHUIIMHBI — TPeOOBAHMA K pe3y/1bTaTaM OCBOCHHSA
Y4eOHOH TUCUUIJIMHBI:

Copepxanue nporpamMmbl «Pu3nKa» HapPaBICHO HA JOCTHXKEHUE CIEIYIOIINX LIeJIeH:

-OCBOEHUE 3HAHUH 0 PyHAaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPUHIMIAX, JEKAIIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MHUpA; HanOoJiee BaXKHBIX OTKPBITHIX B 00JIACTH
(Gu3uKH, OKa3aBUIMX OINpEIENAIONIee BIUSAHUE HAa PAa3BUTHE TEXHUKU M TEXHOJOTMM; METOAAX
HAy4YHOTO [T03HAaHUs IIPUPOIBL;

-OBJIaJICHUE YMEHUSMH IPOBOJIUTH HAOIIOACHUS, IUIAHUPOBATh U BBINOJIHATH IKCIEPHU-
MEHTBI, BBIIBUTATh TUIIOTE3bl U CTPOUTH MOJEIH, IPUMEHAThH MOJIyY€HHbIE 3HAHUS MO (pU3NKe
JUI OOBSICHEHUs Pa3HOOOPa3HbIX (PU3MUECKUX SBJICHUHA U CBOMCTB BELIECTB; MPAKTUYECKU HC-
MOJIb30BaTh (PU3UYECKUE 3HAHUS; OICHWBATH JOCTOBEPHOCTh €CTECTBEHHO-HAYYHOH WMH(pOpMa-
1H;

-pa3BUTHE IIO3HABATEJIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHO-
CTel B mpoliecce NPUOOPETeHUs 3HAHUN M yMEHUH NOo (pU3MKe ¢ UCIOJIb30BAHUEM PA3JIMUYHBIX
MCTOYHHUKOB HH(OPMAIIUH U COBPEMEHHBIX HH()OPMAIIHOHHBIX TEXHOJIOTHIA,

-BOCIMTaHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH IO3HAHMsI 3aKOHOB IPUPO/IbI, UCII0JIb30BA-
HUS JIOCTIKEHUN (PU3UKK Ha OJIaro pa3BUTHA YEJIOBEUECKOW HUBUIIM3AINN; HEOOXOAUMOCTH CO-
TPYAHHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/la4, YBaXXUTEIbHOI'O OTHOLICHUS K
MHEHHIO OIIMOHEHTA IPU OOCYKIEHUH MPOOJIEM €CTECTBEHHO-HAyYHOT'O COJIEP)KAaHUs; TOTOBHO-
CTH K MOPaJbHO-3TUYECKOH OLIEHKE HMCIOJIb30BaHMS HAYYHBIX JOCTM)KEHHUI, 4yBCTBA OTBETCT-
BEHHOCTH 3a 3alllUTy OKPYXKarolle cpepl;

-MCII0JIb30BaHUE NPUOOPETEHHBIX 3HAHUM U YMEHUH Ul pelleHus NPaKTUYeCKUX 3a/1au
MOBCE/IHEBHOM ’KM3HU, oOecriedeHusi 0e30MacHOCTH COOCTBEHHOM JKM3HU, PALIMOHAIBHOTO IPU-
POJIONOIB30BaHUS M OXpaHbl OKPY>KAIOIIEH CPe/bl, BO3MOKHOCTh IPUMEHEHUSI 3HAHUN TIPU pe-
IIEHUH 3a]1a4, BO3ZHUKAIOIIKX B MOCENyIOIeH MpodeccnoHaIbHOM 1eATeNbHOCTH.

OcBoenne conepxaHus ydeOHOH AucHUIUIMHBI «Pu3nka» 00ecreuyuBaeT IOCTHKEHHE
yUYalIMMHCS CIEAYIOUUX Pe3yJIbTaTOB:

JMYHOCTHBIX:

-4yBCTBA TOPJOCTH M YBAKEHUS K UCTOPUU U JTOCTUKEHUSIM OT€UECTBEHHON (PU3HUECKOM
HayKd: (M3UYECKU IPaMOTHOE MOBEACHUE B MPO(ecCHOHAIBHOM 1eATEIbHOCTH U OBITY MpH 00-
palieHuu ¢ npubopamu U yCTpoCcTBaMy;

-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHUs U MOBBIMICHUIO KBaTU(PHUKAIUU B U30paHHOMN
MpOoPECCUOHAIBHON JIEATETbHOCTH U OOBEKTUBHOE OCO3HAHHME (U3MYECKUX KOMIIETCHIIUA B
ITOM;

-yMEHHUE HUCIOJb30BaTh JOCTUKEHHSI COBPEMEHHOW (PU3MYECKOW HAayKu U (PU3HUECKUX
TEXHOJIOTUH JIJIs1 TIOBBIIEHUS COOCTBEHHOI'O MHTEUIEKTYaIbHOI'O Pa3BUTHS B BHIOpaHHOI Mpo-
(dheccroHaNbHOM NEITETbHOCTH;



-YMEHHE CaMOCTOSITENIbHO J00BIBaTh HOBBIC JJIsl ce0sl (pu3MuecKue 3HAHUS, UCIOIB3YS
JUIs ATOTO JIOCTaTOYHBIE UCTOYHUKH HH(OPMALIUH;

-YMEHHUE BBICTPaUBaThb KOHCTPYKTHBHBIE B3aUMOOTHOILLIEHUS B KOMAHJE 10 PELICHUIO
00IIMX 3a7a4;

-YyMEHHUE YIPaBJIATH CBOEH I103HABATEIBHOM JEATENBHOCTHIO, NPOBOJUTH CAMOOLIEHKY
YPOBHsI COOCTBEHHOT'O MHTEIIEKTYaJIbHOTO PA3BUTHS;

MeTanpeAMeTHbIX:

-MCII0JIb30BaHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHONW AEATENBHOCTHU JUISl peleHus pu3u-
YECKUX 3a/1a4, IPUMEHEHNE OCHOBHBIX METO/I0B MO3HAHMS (HAOII0ICHUS, ONMCAHNUs, H3MEPEHHUS,
9KCHEPUMEHTA) JUIsl U3YYEHUS pPa3IMUHbIX CTOPOH OKpYXKarollel 1eHCTBUTENbHOCTH;

-HCIIOJIb30BaHNE OCHOBHBIX MHTEIICKTYAJIbHBIX OIEpaIlHii: TOCTAHOBKHU 3a/1a4i, POopMy-
JMPOBAHUS TUIOTE3, aHAIN3a U CUHTE3a, CPAaBHEHUs, 0000LIEHNS, CUCTEMAaTU3al[1H, BbIIBICHUS
NPUYMHHO-CJIEICTBEHHBIX CBSI3€H, OMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BHIBOAOB JIUISI U3YUEHUS
Pa3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUI U MPOLIECCOB, C KOTOPHIMU BO3HMKAET He-
00X0IMMOCTh CTAKUBATHCS B MPOeCCHOHATBHON cdepe;

-yMEHHME T'€HepUpOBaTh UIEH U ONPEAEIATh CPEACTBA, HEOOXOOUMBIE Ul MX peayln3a-
1y,

-yMEHHE UCIOJIb30BaTh Pa3IMyYHble UCTOYHUKH JJIs MOJy4deHUs (usnueckoi uHpopma-
WU, OLICHUBATh €€ T0OCTOBEPHOCTD;

-yMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO O PA3JIUYHBIX BUAX;

-yMeHue MyOJINYHO MPEACTABIATh PE3YJIbTaThl COOCTBEHHOT'O MCCIIEOBAHUS, BECTH JMC-
KyCCHH, JOCTYIHO W FApMOHUYHO coYeTas cojiepkaHue U (Gopmbl mpeacraBiseMoil uHdopma-
1y,

NpeIMeTHbIX:

-c)OPMHUPOBAHHOCTD IPEICTABICHUIN O pOJIM U MeCTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUPA; IOHUMaHue (PU3NYECKON CYLTHOCTH HalIroqaeMblx BO BeeneHHoi siBienuii, po-
¥ GU3UKA B (HOPMUPOBAHUH KPYro3opa v GyHKIMOHAIBHON TPAMOTHOCTH YEJIOBEKa JJIS perie-
HUS IPAKTUYECKUX 3a/1a4;

-BJIaJICHUE OCHOBOIOJAralOUMMHU (PU3UYECKUMU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMM U TEOPUSMH; YBEPEHHOE UCIIOJIb30BaHUE (PU3NYECKON TEPMUHOIOIUU U CUMBOJIUKHY;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHHUA, UCIOJb3YEMBbIMU B (U3UKE; Ha-
OJII0/IeHHEM, OITCAHUEM, U3MEPEHUEM, SIKCIIEPUMEHTOM,;

-yMeHusi o0pabaThIBaTh pe3yJabTaThl U3MEPEHHM, OOHapYyX UBaTh 3aBUCUMOCTb MEXIY
(bu3nUeCKUMHU BeTMUUHAMH, OOBSCHATH OJIYYEHHBIE PE3YJIbTAThl U JIeNIaTh BHIBOJIBL;

-c()OpPMHUPOBAHHOCTb YMEHMSI pelIaTh (hpU3MUECKUe 3aJauH;

-c()OPMHPOBAHHOCTh YMEHUS PUMEHSTD MOJy4YEeHHbIE 3HAHUS JUIsl OOBSCHEHUS YCIOBUN
NpoTeKaHus (U3NYECKUX SIBIEHUH B Ipupoje, MpodeccHOHaNbHOU cdepe W JUid MPUHATHUSL
MIPAaKTHUYECKHUX PEIICHUI B IIOBCEHEBHOM KU3HU;

-c(hopMUPOBAaHHOCTH COOCTBEHHOH MO3UIMM MO OTHOLICHHIO K (uznyeckoit nHpopma-
[[UH, TI0JTy4a€MOM U3 peajbHbIX HICTOYHHUKOB.



2 CTPYKTYPA U COJIEP)KAHUE YUYEBHOM
TACIATITAHBI

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI Y4eOHOM padoThI

Bun yuyeOHo# padoThI O0Bém yacoB

MakcumanbHas yueOHast Harpy3ka (BCEro) 158
OO0s3aTenbHast ayIuTOpHas yueOHasi Harpy3ka (Bcero) 100

B tom unciie:

1abopaTopHbIe paObOTHI 24
CamocrositenpHas padoTta 58

B TOM umncIe: MHAWBUAYAIbHBIA TPOCKT 40
[TpomexyTouHas aTTectanus B popme dK3aMeHa




2.2 TemaTn4yecKMil IJIAH U cOJAepkaHMe YUeOHOH TucHMIIMHBI Pu3uKka

Ne | Conep:xaHue yueOHOro MaTepuaJia, JJjadopaTopHble TpeGoBanus k pe3yibTaTaM OCBOEHUS IUCHHU- | YPOB
3aHd | padoThl, caMoCcTONATEeIbHAasA padoTa o0yuarommxcsi. | KoJi-Bo 4acoB | IuIMHBI HU
THSA Bce- | B Tom ycBOE€

ro qyucJIe HUS
10 BH-
aam
3aHs-
THH
1 2 3 4 5 6
Beenenne 3 2J1.p
®dusznka — pyHIaMeHTabHAs Hayka o mpupoje. Ecre- Nmets mpencraBienne o0 €CTECTBEHHO - HAy4-
1 | cTBEHHO — Hay4YHBII METO/I TIO3HAHMUS, €TO BO3MOXKHO- 1 HBI METOJIe TO3HAHUS, €r0 BO3MOXKHOCTAX U rpa- | 1,2
CTHU ¥ TPAHULIBI TPUMEHUMOCTH. HUIIaX TPUMEHUMOCTH, SKCIIEPUMEHTE KaK METOJIe
DKCHEPUMEHT U TEOPUU B IIPOLIECCE TO3HAHUS TPH- MO3HAHUS TPUPOJIbI, YMETh BBIYMCIIATH IOTPEII-
poabl. Posb sKkcniepuMeHTa U TEOPUH B TIPOLIECCE TMO- HOCTH M3MepeHUN (PU3NIECKUX BEITUYHH,
3HaHus npupoasl. .IlorpemnocTi usmepenuit puznye-
CKHX BEJIMYHH.
2 | JJaboparopnas paborta Ne 1 «Onpenenenre mioTHOCTH 2 2 mp | YMeTb MOIb30BaThCsl IITAHICHLIHPKYIEM, B3Be-
TBEPJIOTO TEJIay. ITUBATh, BBIYUCIISITH TIOTPEIIHOCTH U3MEPEHUM
Pa3zgen 1 Mexanuka 21 | 6 JLP.
Tema 1.1 Kunematuka
Mexanundeckoe apmxenue. [lepememenue. [1yTs. 2 3HaTh: BUJIbI MEXaHHUYECKOTO JIBM)KCHHS B 3aBU- 2
3 | CkopocTb. PaBHOMEpHOE MPSMOITMHENHOE IBHKEHHE. CUMOCTHU OT (DOPMBI TPAEKTOPHUU U CKOPOCTH Tie-
VYckopenue. PaBHonepeMeHHOE TIPSIMOJIMHEWHOE JBHU- peMeIeHus Tea; MOHSITHS TPAeKTOPUH, TTyTH,
JKeHue. JIBuxKeHue o OKpyKHOCTH MepeMENIeHUs; YTI0BOM CKOPOCTH, IEPHO/IA, Yac-
TOTHI BpAIEHHUs, IEHTPOCTPEMUTEITHLHOTO YCKOpe-
HUSA




yMeTb: (OPMYIUPOBATH MOHITHS: MEXaHUUECKOE
JIBUKEHHE, CKOPOCTh, YCKOPEHHE, CUCTEMA OTCUE-
Ta.

CKOM SHEPTUHU MpU ABUKEHUU O] JEHCTBUEM CUII TS-
JKECTH U yIIPYTOCTHY.

2 np | YMeTh: IPOBOAHUTH SKCICPHMEHT 110 HHCTPYKIIHH,
JlaGopatopHas padota Ne 2 «M3MepeHne yckopeHus BBIUUCIIATh YCKOPEHHE TEJA, BEIYUCIIATH CPENHEE
T€Ja IPU PABHOYCKOPEHHOM JIBM>KEHUN» 3HAYEHUE BEJIMYUHBI
Tema 1.2
3akonbl fuHamMuku Herorona. Cuibl B Mexanuke. Um-
NYyJIbC.
[Tepssiit 3akoH Hetorona. Cuna. Macca. mnysnbce. 3HaTh: OCHOBHYIO 3374y AUHAMUKH, IIOHATUS
Bropoii 3akon Herotona . Tpetuii 3akon HeroToHa. MacCChl, CUJIbI, UMITYJIbCA, 3aKOHBI HbI0TOHA; 3aK0H
3aKOH BCEMUPHOIO TATOTEHUS. [ paBUTalLlMOHHOE TIOJIE. BCEMUPHOI'O TATOTEHUS; 3aKOH COXPAHEHUS UM-
Cuna tspxecT. IIyJIbCa, IPUMEHEHHUE 3aKOHA COXPAHEHMSI UM-
Bec. CnocoOs1 u3mepenust maccel Tena. CHitbl B Mexa- yJIbCa;
HUKE. YMETb: pa3auy4aTrh MOHITHS BECA U CUIIBI TSXKECTH,
3aKOH COXpaHEeHMsI UMITyJIbca. PeakTHBHOE JIBUKEHUE 00BSACHUTH MOHSATHE HEBECOMOCTH; CYTh PEAKTHB-
HOT'O JIBUJKEHUS
JlaboparopHas padota Ne 3 «M3yueHue 1BUKEHUS Te- 2 np | 3HaTh: ONpeencHUs U GOPMyYIIBI CHII yIPYTOCTH
J1a 110 OKPY>KHOCTH IO IEMCTBUEM CHJI YIIPYTOCTH U U TSDKECTU
TSKECTH YMeTh: IpOBOAUTH SKCIIEPUMEHT, JI€TaTh BHIBObI
10 IpoJieTIaHHOM paboTe
Pab6ota cunbl. PaboTta noteHnmanbHbix cui. Mour- 3HATh: MOHATHUS PAOOThI, MEXaHHUUECKOW YHEPIUH,
HOCTbh. DHeprud. Kuneruueckast sneprus. [lorenuu- e€ BHJIOB, 3aKOH COXPaHEHUSI MEXaHUYECKOU
aJbHasl SHEPrUs. 3aKOH COXPAHEHUS MEXaHUUECKON SHEPIuy;
sHeprun. [I[pumeHeHre 3aKOHOB COXpPaHEHHUS. YMETbh: OOBSICHATh pa3inyue B BUAAX MEXaHHUYe-
CKOU DHEPIUU
JlaboparopHas padota Ne 4 «CoxpaHeHrne MexaHuye- 2 1p | 3Harh (HOPMYIIbI MOTEHIMAIBHOMN dHEPTUU

YMeTb BBINOJIHATH SKCIIEPUMEHT, JeaTh BHIBOIbI
110 MPOJIETaHHOMN paboTe

CamocrosiTeibHas padora
Bueaynuropnas konTposibHas padota Ne 1 o reme
«MexaHuka»




Paszngen 2 2 JL.p.
Mouuekyasipnas puzuka. TepMoauHAMHUKA 25
Tema 2.1
OCHOBBI MOJIEKYJ/ISIPHO-KMHETHYECKOH Teopuu
OCHOBHBIE TI0JIOKEHUS MOJIEKYJIIPHO-KMHETUUECKOM 2 3HATh: OCHOBHBIE I10JIO’KEHUSI MOJIEKYJISIPHO- KU-
9 | reopun. Macca u pa3Mepbl MOJIEKYI U aTOMOB. bpo- HETUYECKON TEOPUH, ITOHATHUS: UJICATBHOTO Ta3a,
yHOBcKoe aBmkenue. Auddysus. Cuiel u sHeprus BaKyyMa, TEMIEPATyphbl, JaBICHUsI, OpPOYHOBCKOE
MEXMOJIEKYJIIPHOTO B3aUMO/ICHCTBUSI. nBrxkeHue, TudGy3uu; CBA3b MEXKAY KHHETHYE-
Crpoenue ra3000pa3HbIX, KUIKUX U TBEPABIX TEIL. CKOM 3HEPTHEN MOJIEKYN U TEMIIEPATYPOil; CTpOE-
WneanbHelii ra3. /laBnenue raza. OCHOBHOE ypaBHEHUE HUE Ta3000pa3HbIX, )KUJIKUX U TBEPABIX Te,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B.
Temneparypa u e€ uzmepenue. ['a3oBbie 3akoHbI. AO- 2 YMETh: OOBSICHUTD CBSI3b CPEAHECH KHHETUUYCCKOM
10 | comroTHBIN HyIb TEMHIEPATYphl TepMoaMHAMUYECKas SHEPTrUU MOJIEKYI C TEPMOJAUHAMUYECKOMN TemIe-
IKaJIa TEMIEPaTyphl. paTypoii; CTPOUTH U YNTATh I'PaUKN U3O0IPOIIEC-
COB; OOBSCHATH (PU3UUYECKHI CMBICI TOCTOSIHHOM
bonbimana, pemarhb 3a1a4M ¢ UCMOJIb30BAHUEM
ocHoBHoro ypaBHeHust MKT , Ha onpenenenue
Macchl U pa3Mepa MOJIEKYJl, KOJIMYECTBa BEIIECT-
Ba, MOJISIPHOM Macchl;
11 | YpaBHeHHE COCTOSIHUSA UACAIBHOTO raza. MossipHas 2 YMeTh: 00BACHATh PU3NYECKUI CMBICIT MOJIIPHOM
ra3zoBas ocTostHHast. Mi3omponeccsl. ra3oBOM NIOCTOSIHHOM, pelaTh 3a1a4y C UCIIOJIb-
30BaHHEM ypaBHeHUs MenaeneeBa- Knanelpona,
YUTATh U CTPOUTH I'parKH U30IPOIIECCOB
Tema 2.2 OCHOBBI TEPMOAHMHAMHKH
Buytpennss sHeprus. Pabota u ternora kak Gpopmsl 3HATh: GU3NYECKUI CMBICI MOHATHS TEPMOIUHA-
12 | nepenauu 3Hepruu. TemnoéMKOCTb. Y aelibHas TeIIo- 2 MHUYECKOW CUCTEMBI, MpoIlecca, BHYTPEHHEH 3Hep-

€MKOCTh. YpaBHEeHHE TerioBoro 6ananca. [lepBoe Ha-
4aJi0 TEPMOJIMHAMHUKHU. AMabaTHBIN MTPOIIeCC.
[Ipunuun nevictus temnooit mammnbl. KITJ] Termo-

THH CUCTEMBI, aJI1a0aTHOTO MPOoILIecca, MOHSATHE
nukia Kapno;
yMeThb: (hOpMyITHpOBaTh MEPBOE U BTOPOE HAYAIIO




BOI'O ABHI'aTCJIsAd. BTopoe Ha4daJIO TCPpMOIUHAMUKMU.

TEpMOJIMHAMUKH, PEIIaTh 3aJa4 HAa UCII0Ib30Ba-
HHE NEPBOTO HaYaja TEPMOJMHAMUKH, HA OIpe-
nenenue KIIJI TermmoBoro aBurartens;

3unath: noustue nukia Kapuo, KII/ remiosoro
JIBUTaTENs

Ywmers: pewats 3anauun Ha onpeaenenue KII/ Te-
IIJIOBOT'O JIBUTATENsS

Tema 2.3 CoiicTBa napos

13

Ucnapenne n konneHcanust. HacwIeHHsbii nap u ero
cBOMCTBA. AOCOIOTHAS ¥ OTHOCUTEIbHAS BIAXXHOCTh
Bo3ayxa. Touka pockl. Kunenue. 3aBUCUMOCTB TEMITE-
paTypsbl KAIIEHHs OT AaBieHus. lleperpersiii map u uc-
IIOJIL30BAHHE €ro B TEXHUKE.

3HaTh: MOHATHS (ha3bl BEIIECTBA, CBOMCTBA HACHI-
IIEHHOTO Tapa, KPUTUUECKOE COCTOSIHUE BEIIECT-
Ba, a0COIIOTHOM M OTHOCUTEJIHLHOM BIAKHOCTEH
BO3]1yXa, TOYKH POCHI, TEMIEPATYPhl KUTICHUS;
YMETb: pelIaTh 3a/1a4M Ha ONpeAeNIeHUE OTHOCH-
TEJIbHOM BIAXKHOCTH BO3/1yXa

CamocrosiTesibHas padoTa
Crnenatb koHCIeKT: «»IleperpeTslit map u UCONB30-
BaHHUC €I'O B TCXHUKCEC.

14

JlaGopaTtopHnas pabota Ne 5 «M3mepeHre OTHOCUTENb-
HOM BIIQYKHOCTH BO3IyXa»

2 1.p

Tema 2.4 CBoiicTBa KUIKOCTEH

15

XapakTepucTuKa KHUAKOro cOCTOsHUS BeniecTra. [1o-
BEPXHOCTHBIH CJIOH JKUIKOCTH. DHEPTUS TOBEPXHOCT-
HOTO cJ10s1. SIBJIEHNS HA TPaHMIIE KUAKOCTHU C TBEPIBIM
tesioM. KanuisipHele siBJISHHUS.

3HaTh: XapPaKTEPUCTUKY KUAKOTO COCTOSAHUA BC-
MeCTBa, KalMUJUJISIPHBIC ABJICHUA B IPUPOAC, GBITy
Hn TEXHHKCE.

YMeTs: peuaTh 3aJa41 Ha HAXOKACHUC BBICOTELL
MOAHATHUSA )KUAKOCTHU B KalTUJLJIAPE, BBIYHUCIATH
KOB(I)(bI/ILII/ICHT MOBCPXHOCTHOT'O HATSXKCHUA

10



2.5 CBoiicTBa TBEPABIX TeJl

XapakTeprucTUKa TBEPAOTO COCTOSIHYS BEILECTBA. Y II- 3HaTh: KPUCTAJUINYECKOE CTPOEHUE TBEPBIX BeE-
pyrue cBoiicTBa TBEpBIX Tell. 3akoH ['yka. MexaHu- 1 LIECTB, BUJbI KPUCTAIINYECKUX PEIIETOK, MeXa-
YECKUE CBOMCTBA TBEPABIX Tel. TerioBoe pacimupe- HUYECKHUE CBOMCTBA TBEPIBIX BEUIECTB, 3aKOH ['y-
HUe TBEPABIX TeN U xkuakoctel. [lnaBienue u kpu- Ka;

CTaJIJIN3aLus. YMeTh: pemarh 3a1a4d Ha UCIIOJIb30BAHNE 3aKOHA
Konrponbnas padora 1 I'ykxa

CamocrosiTesibHas padora
Bueayauropnas koHTposbHast padota Ne 2 7
«MonekynspHas Gpu3uka u TEPMOJIUHAMUKA»

6 J1.p.
Paznen 3 DuekTpoanHamMuka 66
Tema 3.1 DaexkTpuyeckoe moje

DIIEKTpUYECKHE 3apsiibl. 3AKOH COXPaHEHUS 3apsija. 2 3HATh: XaPAKTEPHCTUKY DIIEKTPHIECKOTO MOJIsL, 3aKOH

3akon Kynona. Dnexkrpuueckoe nose. Hampsoken- COXPAaHEHHs HIEKTPHYECKOro 3aps/ia, 3aKoH Kyona,

nonei yMeTh: rpaduiyeckn N300paxkaTh IMEKTPHUECKHE TIOJIS
3apsiI0B, pelaTh 33/1a4K Ha IPUMEHEHHE 3aKOHOB CO-
XPaHCHUS JICKTPHUICCKOTO 3apsiaa U 3aKOHa KyJ'IOHa,
(hopMyn HapsHKEHHOCTH HI1.

Pabora cun anekrpuueckoro nonus. [lorenuan. Pas- 2 YMerTh: pemiaTs 3a/1a4u Ha npuMeHeHune 3akona Kyio-

HOCTb IMOTEHIMAIOB. DKBUIIOTEHIIUATBHBIEC IOBEPXHO- Ha, pOPMYI HANPSKEHHOCTH, PaOOTHI IO TIEpeEMeENe-

cTh. CBs3b MEX/y HAIIPSYKEHHOCTBIO U PA3HOCTBIO HUIO 3apsi/a, HOTCHIHANA, HOTCHIMAIPHON SHEPIIH,

TOTEHIUAJIOB YJIEKTPHIECKOTO TTOJIS. pa3sHOCTH MOTEHINAA

Tema 3.2




IIpoBoaHuku u AudeKTpuKku. Kongencaropol.

. Jusnextpuku B anekTpuueckoM nose. [onspusanms 3HATh: IIPOBOJIHUKH U JUDJIEKTPUKHU B DJIEKTpUUE- 2
19 | nudnexTpukos. [IpOBOAHMKY B 3JIEKTPUUECKOM IIOJIE. CKOM I10J1€, KOH/IEHCATOPBI U UX COCUHEHNS;
OnexrpoéMkocTs. Konnencaropsl. CoenHeHue KOH- YMeTb: OOBSICHATH CYIIHOCTb OJSIpU3ALNN U~
JIEHCATOPOB B OaTapero. DHeprus 3apsiKeHHOT0 KOH- DIEKTPUKOB, JEHCTBUE MIEKTPUYECKOr0 NOJIs Ha
JeHcaropa. IPOBOJHMKY U IUIIEKTPUKH, PEIIATh 3a/1a4d Ha
IIPUMEHEHHUE INEKTPOEMKOCTH, SJHEPIUU HJIEKTPHU-
YECKOTO MOJIS;
Tema 3.4 3aK0oHBI IOCTOSIHHOI0 TOKA
YcnoBus, HeoOX0aUMbIE AJ11 BOSHUKHOBEHUS U MO/~ 3HATh: YCIIOBUS, HEOOXOAUMBIE /TSl CYII[ECTBOBA- 2
20 | gepxaHMs dIEKTpUUEcKoro Toka. Cuiia Toka U IioT- HUS IOCTOSTHHOT'O TOKA, €r0 XapaKTEPUCTHUKH,
HOCTh TOKa. 3akoH Oma Juia yyactka nenu 6e3 3/(C. rpaduK 3aBUCUMOCTHU COIIPOTUBIICHUS OT TeMIIe-
3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTUBIIEHUS OT Ma- paTypsbl, OIlpeieICHUE CUIIbl U IUIOTHOCTHU TOKa,
Tepuaia, JJIMHbI U IJI0IA U OIEPEYHOTO CEUCHUS 3akoH OMa JJi y4acTKa LEeMu, 3aBUCUMOCTb 3JIEK-
IPOBOJAHMKA. 3aBUCUMOCTD JIEKTPUUYECKOTO COMPO- TPUYECKOI'0 CONPOTUBIIEHUS OT MaTepuaa, JUIu-
TUBJIEHUS IPOBOJHUKOB OT TEMIIEPATYPHI. HBI U IUIOLIA/IN TIOTIEPEYHOTO CEUEHUS IPOBOIHHU-
Ka, IPOBOJAMMOCTH MOJIYIPOBOJHUKOB;
yMeTb OOBSICHATh MPUPOJLY HIEKTPHUUECKOTO CO-
IIPOTUBJICHMS, 3aBUCMOCTh €TI0 OT TEMIIEPaTyphbl
DIEKTPOABUKYIIAsA CHUJIa UCTOUYHHKA TOKa. 3akoH Oma 3uaTh: pusnyeckuit cmpica DJ[C, 3akon Oma amns 2
21 | nns nonHoi uenu. CoenuHeHue npoBoJHUKOB. Co- MIOJIHOM 1IeTH, MOCIeI0BaTEeNIbHOE U Mapalljielib-
€/IMHEHNE NCTOYHUKOB AJIEKTPUYECKOM 3HEPruu B Oa- HOE COEIMHEHNE TIPOBOJIHUKOB U COEJUHEHHE UC-
tapero. 3akoH Jxoynsa-Jlenna. Pabora u moutHocTh TOYHUKOB B 0aTapero, MOHITHS pabOThl U MOIIHO-
IIOCTOSTHHOTO TOKa. TeroBoe nelcTBre ToKa CTH TOKa
YMeTh pemath 3a/1a4u ¢ IpUMEHeHHeM (hopmyt
CHJIBI TOKa, pabOThI, MOLITHOCTH, 3aKOHOB OMa,
MOCJIEI0BATEIBHOTO U MapajlIeIbHOTO COeIUHE-
HUS IPOBO/IHUKOB
YMeTh: 00BSICHATH TEIJIOBOE JIEHCTBHE TOKA
. 3akoH J[[xoyns-Jlenna. PaboTa u MOIHOCTE IOCTO- YMeThb: 00BICHATH TEMJIOBOE JIeHCTBUE TOKA, pe-
22 | suHOrO TOKa. TernoBoe aelicTBUE TOKA 1IaTh 3a/1a4M ¢ IpUMeHeHneM (Gopmy paboThl U

MOIIIHOCTHU ITOCTOAHHOI'O TOKa
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Tema 3.5 DulekTpruyeckuii TOK B NOJYNIPOBOJHMKAX

CoOcTBeHHAs U MPUMECHAs! IPOBOAMMOCTD MOITYIIPO- 2 3HATh: NOHATHE MOJIYIIPOBOHUKOB, IPUMECHOU
23 | BoaHuKOB. [TonynpoBoIHUKOBBIE TPUOOPHI. ¥ COOCTBEHHOW MPOBOJJMMOCTH TOJTYITPOBOTHU-
KOB, IPIMEHEHHE MOTYITPOBOIHUKOBBIX MTPHOO-
poB
YMeTh: 00BSCHUTH MPUHIMI PAOOTHI OIYIPO-
BOJIHUKOBOTO JIHO/IA
CamocrosiTesibHas padora 40
Hanwucatp 1 3amutuTh pedepat Ha 0JTHY U3 TPEIIOKEHHBIX
TeM
Tema 3.6 MarnuTtHoe noJse
Bekrop unaykiuu MarautHOro noJs. JlelictBue mar- 2 3HATh: OINIPECIICHIE U OCHOBHBIE XapaKTePUCTH-
24 | HUTHOTO MOJI HA MPSAMOJIMHEHHBIH TPOBOJHUK C TO- KA MarHUTHOTO T1OJIsI, PU3UYECKYIO CYIIHOCTh

KoM. 3akoH Amriepa. BzanmoelicTBre TOKOB.

MarHUTHOW MHAYKUHH, IEUCTBUE MATHUTHOTO I10-
JIs HA PaMKy C TOKOM, 3aKOH AMIiepa

yMmeThb: rpadudecku n300pakaTb MarHUTHBIE T10-
JIs1 IPSIMOTO TPOBOJIHUKA C TOKOM, COJIEHOU/A,
MOCTOSIHHOTO MarHuTa; ONPEIEsATh HAlTPaBJICHUE
JMHUNA MarHUTHOW MHAYKIIMH, HAPABIICHUS CUJT
Awmrmepa; pemarh 3aJja4i Ha pacyeT CHIIbI AMIie-
pa, MHAYKIIMM MarHUTHOTO MOJIS
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25 | MaruuTHslii noTok. Pabora no nepemenieHuo npo- 2 3HaTh: onpeeeHNs MarHUTHOTO MMOTOKA, CUJIbI
BOJIHMKA C TOKOM B MarHUTHOM noJie. JleficrBue mar- Jlopenna u e€ npuMmeHnenue, Gopmyny paboThI 1O
HUTHOTO MOJIA Ha ABIKYIIuics 3aps. Cuna Jlopenua. nepeMenieHuto 3apsaa [IpuHmun neicTBus ycko-
Omnpenenenue yieiabHOro 3apsajga Y CKOPUTENH dJle- puTenel 3apsHKEHHBIX YacTHULL.

MEHTApHBIX YaCTHIL.. YMeTh: onpenensaTh HanpaBieHue cuibl JlopeHia
U pelIaTh 3a/1a4u Ha €€ BbIYHCIICHHE

26 | DneKTpoOMarHuTHAs WHAYKIHS. BUxpeBoe anekTpude- 2 3naTs: onbiT Papajes, onpeneacHue IBICHUs
ckoe mnoje. CaMOMHAYKIIHSI. DHEPTHUsi MarHUTHOTO TIO- AIIEKTPOMArHUTHOW MHIYKIINH, TTpaBuiio JleHna
Js1. YMeTh: onpeaensaTh HalpaBieHUe WHIYKIIMOHHO-

ro TOKa, peliaTh 3aJa4i Ha IPUMEHEHHE 3aKOHa
AJIEKTPOMATHUTHON UHAYKITUU

3HATh: NOHATHS CAMOUHYKIINH, HHIYKTUBHOCTH,
(dbopMyIly 3HEPTUH MarHUTHOT'O TOJIS

YMeTb: BBIYUCHATh UHAYKTUBHOCTh, SHEPTHUIO
MarHuTHOTO 1oJis1, DJIC caMOUHTYKIIUH.

27 | Jlaboparopnas padota Ne 6 «3mepeHue yaeapHOro 2 2np | YMeTh coOupaTh JIEKTPUUECKYIO 1IEJIb 110 CXEME,
CONPOTHUBIICHUS TPOBOJIHHUKAY» CHUMATh MOKa3aHUs MPUOOPOB, TPOBOAUTH BbI-

YUCJIEHUS ¥ BBIYUCIIATH NOTPEIIHOCTH U3MEpPEHUI

28 | JIabopatopHas pabota Ne 7 «Omnpenenenne DJ]C u 2 2 11p
BHYTPEHHETO COITPOTUBIIEHUS] ICTOYHHUKA TOKA»

29 | Jlabopatopnas pabora Ne 8 «M3yueHue siBIEHUS dJI€K- 2 2 ap | 3Hark npaBwio JleHna
TPOMArHUTHOW WHTYKITAN YMeTh enath BbIBOABI U3 IPOENIaHHOM paboThl U

MPUMEHSITH NpaBwio JIeHIa s pemeHus 3aaad
Pasznen 4 Kosie0aHHSA U BOJHEI 14 6 Ja1.p.
Tema 4.1 Mexanuyeckue KoJieOaHUSA U BOJTHBI
30 | KoneGarenbHoe nBuxkenue. ['apmonndeckue koneda- 2 3HaTh: npeBpalleHre YHEPIUU Ipu KojedaTelb-
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Hus1. CBOOOHBIC U BBIHY)K/ICHHBIC MEXaHUYECKHE KO-
neOanud. JInneHble MeXaHUUECKHUE KOJIeOaHUs CHC-
TeMsl. [IpeBpaienue sHeprun npy KojaedaTeIbHOM
JIBHOKCHHH.

HOM JIBUYKEHUH, CYyTh MEXaHUYECKOI'0 Pe30HaHca
U Y4€T ero B TEXHUKE, MPOLIECC PACIIPOCTPAHECHHUS
KoJIeOaHUH B yIIpyTou cpeje

yMeTh: U300paxars rpaguuecKki rapMOHUYECKOE
Kosie0aTebHOE ABMKEHUE, POPMYIUPOBATH MO-
HSTHE KOJICOATENFHOTO JIBYKEHUS M Pa3THIHBIX
€ro BUJIOB, ONIpeIeNICHNE IIMKINYECKON YaCTOThI U
nepro/ia, CBOOOIHBIX M 3aTyXalOIINX, aBTOKOJIe-
0aHUii U BBIHY)KJIEHHBIX KOJIEOaHUH.

YMerb: GOpMyIHPOBATH MOHATUE BOJIHBI

[Toniepeunbie U MPOIONIbHBIE BOIHBI. XapaKTePUCTHKU 2np | 3HaTh: onpe/eTeHNe BOJIHBI, CBOMCTBA BOJIH
31 | BosiHBIL. YpaBHEHHE IJIOCKOU Oeryiel BoaHbl. UHTEp- Ymerh: n300paxxarh rpad)uuecKu rTapMOHUYECKOE
depenuus BonH. [lonstue o nudpakimu BoH. 3ByKO- Kosie0aTeNbHOE IBIKEHUE, pellaTh 3a/1a4M Ha Ha-
BbIC BOJIHBL. YIIBTPA3BYK U €0 IPUMEHEHHE XOXJEHUE TapaMeTpOB FapMOHHYECKOI0 Koseha-
HUS
JlaGopaTtopnas pabota Ne 9 «M3yuenue 3aBUCUMOCTH 25p | YMeTh: Aenarh BBIBOJ IO MPOJACIIaHHON padboTe
32 | nepuoaa kojebaHU MATEMATUYECKOTO MAsITHUKA OT
JUTHHBI HATHY
Tema 4.2 Dy1eKTpOMarHuTHbIC KOJIeOaHUSA
CBoOoIHBIE AMIEKTpOMarHuTHele Kojebanus. [Ipespa- 3HATh: CXEMY 3aKpbITOr0 KOJIe0aTeIbHOI0 KOHTY-
33 | meHMe PHepruu B KojeOaTeTbHOM KOHTYype. 3aTy- pa 1 OCHOBHBIE SHEPreTUUYECKHE IPOLIECCHI, TPO-
Xalollye 1eKTPOMarHuTHele koseOanus. ['eneparop ucxojsmue B HéM, popmyiny ToMcoHa, yMeThb:
HE3aTYXaOLIUX AJIEKTPOMArHUTHBIX KOJIeOaHUH. O0OBSICHATH BOSHUKHOBEHHE PE30HAHCA B AJIEKTPH-
YeCcKOW LIeMH, peniaTh 3a/1a4u Ha ONpeiesieHue
nepuoJia KojaeOaHuii, 4acTOThI, 3aITUCHIBATh YPaB-
HEHHsI KOJICOaHW CHITBI TOKA U HAIIPSDKEHUS, 10
YPaBHEHUIO CTPOUTH I'paduKu KojaeOaHul U U3
YpaBHEHHSI HAXOAUTh aMIUTUTYly KOJIeOaHHH,
YaCTOTY M NEPHOJ] KOJIeOaHHI
Tema 4.3 IlepemMeHHBbII TOK
34 | BoiHyx/eHHbIE dNeKTpudeckue Konedanus. [lepemen- 3HaTh: NOHATHE TEPEMEHHOT0 TOKa, 3aKoH Oma

Hblii Tok ['eHepaTop nepeMeHHoro Toka. EMKoCTHOE 1

JUTS TIENU IEpeOMEHHOT0 TOKa, JIEHCTBYIOIIEE
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HHIAYKTHUBHOC COIIPOTUBJICHHS IIEPEMCHHOI'O TOKA. 3a-
koH Oma JUIA 3JICKTpH‘-I€CKOfI LeTu NMEpeMCcHHOTO TO-
Ka.

3HAYEHHUE TOKA U HANPSHKCHMSI, ONIPEIEIICHUS aK-
TUBHOT'0, UHIYKTUBHOT'O U EMKOCTHOT'O COIIpO-
TUBJICHUN

YMerTh: HaX0AUTH AEHCTBYIOLIE6E 3HAUEHUE CUJIIBI
TOKa Y HANPSDKCHUSI, UHIYKTUBHOE U EMKOCTHOE
COIIPOTUBIICHHE

35 | Pabora u MmomHoCTh IepeMeHHoro Toka. Tpancdop- 2 3HaTh: (hOpPMYIIBI pAOOTHI U MOIIHOCTH TIEPEMEH-
Martopsel. Toku BeICOKOM YyacToThl. [lonydyenue, nepe- HOT'O TOKa, ITOJIy4eHUE, IEPEJada U pacipeaesie-
Jla4a U pacrpeielieHHe dIeKTPUYECKO SHeprun HUE JIEKTPUUECKON YSHEPTUH
Tema 4.4 D1eKTPOMArHUTHBIE BOJIHBI
DIIEKTPOMarHUTHOE TOJIE KaK 0COOBINA BUJI MaTEPHUH. 2 3HaTh: ONpeAesIeHUs SJIEKTPOMArHUTHOTO MO,
36 | DnexTpoMaruuTHbie BodHBL. Bubparop I'epra. Ot- AIIEKTPOMArHUTHBIX BOJIH, CBOMCTBA 3JIEKTpOMAr-
KPBITHII KOJIeOaTebHbINH KOHTYp. M300peTenne paauo HUTHBIX BOJIH, OCHOBHBIE IPUHITUIIBI PAAHOCBSI3U
A.C. ITonioBbiM. [ToHsITHE O pagOCBS3U. YMeTh: CTpOuTh rpaduK AIEKTPOMArHUTHON BOJI-
HbI B KoopauHarax E,B,V, BBIUUCIIATH JUIMHY, Yac-
TOTY 2JIEKTPOMArHUTHOW BOJIHBI
Paznen 5 Ontuka 14 6 Ja1.p.
4 np.3.
Tema 5.1 IIpupona ceera
CKopocTh pacpocTpaHEHUs CBETA. 3aKOHBI OTPaKe- 2 3HaTh: BOJIHOBYIO MPUPOJIY CBETA, MPUHIIUI [ 10¥i-
37 | Hus u npenomiienus ceeta. [lonHoe orpaxenue. JIun- reHca, KOrepeHTHOCTh 1 MOHOXPOMATUYHOCTb,

3bl. [ a3 kak onTuyeckas cuctema. OnTudeckue npu-
O0pBI.

3aKOHBI OTPAXKCHUSA U IIPEIIOMIICHHA CBCTA, (1)1/131/1-
YECKUU CMBICIT IT0KA3aTeNs IPEIOMIICHUS

yMeTb: CTPOUTDH N300paXKeHUS MPEMETOB, Aa-
BaeMble JIMH3aMU, N300pakaTh Majaromuii, oTpa-
KEHHBIN U MPEJTOMIIEHHBIH JTyun, 0003Ha4aTh CO-
OTBETCTBYIOIIME YIJIIbl, PEIATh 3aa4X HA IIPUMeE-
HEHHE 3aKOHA MPEJIOMIICHHS, Ha OIIPECIICHHE 3a-
BUCUMOCTH MEXIY JUIMHOU BOJIHBI M YaCTOTOU
Kose0aHui;
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38 | JIabopatopHas pabota Ne 10 «/3mepenue mokazareis 2 1p
IPEJOMJICHUS CTEKJIa»
Tema 5.2 BoiHOBBIE CBONCTBA CBeTa
Nutepdepeniys cBera. KorepeHTHOCTh CBETOBBIX JTy- 3HaTh: GU3NYECKYIO CYIIHOCTb SIBJICHUS UHTEP-
39 | ueil. UaTepdepeHIys B TOHKUX IIEHKAX bepeny, NpuMEHeHne HHTepQepeHIInHy,
[Tonocel paBHo#t TonmuHbL. Kosbiia HetoToHa (PMBUYECKYIO CYIIHOCTD SIBIICHUM IU(paKIuu, mo-
Hcnonp3oBanue nHTEp(EPEHIINN B HAYKE U TEXHHKE. JSpU3ALHH, YCTPOUCTBO AUPPAKIIMOHHOM peréT-
KU, TIOHATHE O rosiorpaduu,
Judpakuus csera. Judpakuus Ha mienu B napai- 3HaTh: GU3NUECKYIO CYIIHOCTD SIBIECHUH U pak-
40 | nenpHBIX yyax. Audpaknuonnas pemérka. [lonsarue WY, TIOJISIPU3ALINH, YCTPOUCTBO AU(PPAKITUOHHON
o rosorpaduu. [Tonspuzanus nonepeunsix BojiH. I1o- peLeETKy, MOHATHE O rosiorpaduu,
JSIPOUBIL.
JlaGopatopHas pabota Ne 11 «M3mepeHue ATUHBI CBe- 2ap | YMeThb U3MEpAThH JUIMHY CBETOBOW BOJIHBI C I10-
41 | TOBOIi BOJIHBI C TOMOIIBIO TU(PPAKIIMOHHON PEIICTKIY MOIIBIO TU(PAKITMOHHON PEIIETKH
42 | ducnepcus cBera. U3yueHue criekTpoB. YiabTpaduo- 3HaTh onpeeeHus JUCTIEPCUH CBETA, CTIEKTPA,
JIeTOBOE M MH(paKpacHOe u3ilyueHus. PeHTreHoBckue 2mp | npupony yabTpadHuoIeTOBOr0, HHPPAKpPaCHOTO,
nyud. X mpupojia v cBOMCTBA.» PEHTT€HOBCKOIO U3JTy4eHUIN
VYMeTh paznuyarh CEKTPbl, IPUBOJUTH IPUMEPHI
IIPUMEHEHHUS] U3Ty4eHUN
JlaGopatopHas pabota Ne 12 «HabutoieHue CIUIOmHO- 21p | 3HaTh pa3IMUYHBIE BUIBI CIEKTPOB
43 | rO M JIMHEWYATOTO CIIEKTPOBY»
Paznen 6 2 mp.3.
DJIeMEeHTBI KBAHTOBOH (u3nku
Tema 7.1 KBanToBasi onTuka
KBanToBas runoresa [1nanka. ®oronsl. Buenmauii ¢o- 3HATh: TUNoTe3y [InaHka o KBaHTax, CyIIHOCTh
44 | toanextpuyeckuii 3¢ pext. Buyrpenuuii Gotorpdexrt. aBneHus Gotorpdexra, npumeHeHne Gorosphex-

Tuns! GOTOITEMEHTOB.

Ta,
yMeTh: peliaTh 3a7a41 Ha MPUMEHEHUE yYpaBHe-
Hus DitHmTeHa 1715 hoTodddekra,
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PazButne B34 0B Ha CTPOCHHUE BEIICCTBA. 3aKoHO-

3HaTh: cTpoeHue aroma 1o Pesepdopay u bopy

45 | MEpPHOCTHU B aTOMHBIX CIIEKTpax BoAopoaa. AnepHas YMeTh: 00BSICHUTH 3aKOHOMEPHOCTH CIIEKTPOB
Mozenb aroma. OnwiTel D. Pesepdopaa. Moaens ato- BOJIOpOJIa
Ma Bozopoaa no H bopy.
46 | KBaHTOBBIE TE€HEPATOPHI 3HaTh: NPUHIKI PaOOTHI U IPUMEHEHUE KBAHTO-
BBIX '€HEPAaTOPOB
Paszpnen 7
Du3znka aTOMHOI0 A/Ipa
EctecTBeHHas palnOaKTUBHOCTb. 3aKOH PaInOaKTUB- 3HaTh: ONpEeICHNE PATMOAKTUBHOCTH, OCOOEH- 2
HOro pacnana. [Ipubops! 115t HAGMIOACHUS U PETUCT- HOCTHU anbda-, 6eTa- ¥ raMMa- pacnaioB, yCTPOi-
47 panmu 3apspkeHHBIX dactull. Dddexr BaBuiosa — Ye- CTBO MPUOOPOB ISl PETUCTPALIUU U3ITyUEHUI
pPEHKOBa YMeTh coCTaBIATh peakiuu anbda- u 6era- pac-
1aJ0B
Crtpoenue aToMHOTO sipa. [ledext macchl, JHEPrust 3HaTh: CTPOEHHE ATOMHOTO SApa, PUINYECKYIO
48 CBSI3M U YCTOMYMBOCTb aTOMHBIX s1€p. S nepHbIe pe- CYIIHOCTb U IPUPOAY SIEPHBIX CHII, PopMyTy
akuuu. MckyccTBeHHas painoaKTUBHOCTbD. SHEPTHUH CBSI3U aTOMHBIX 1P, MEXaHU3M Jiesie-
HUS A7€p ypaHa, yCIIOBUS NIPOTEKAaHUs LEMTHON
peaKkuru, yCTPOMCTBO PEaKTOpa
YMeThb: HAXOAUTH COCTaB ATOMHBIX SJIEP, BHIYHC-
JSTh DHEPTUIO CBSI3U aTOMHBIX SI7IEp, COCTABIISTh
YpaBHEHUS AJIEPHBIX peaKuid
. 3HAaTh: yCIIOBUS BO3ZHUKHOBEHUS LIEMTHON PEAaKIINH
49 | Henenue Tsokensix saep. Llennas snepHas peakius. JIeJIEHNs, yCTPOUCTBO U MPUHIUI paOOTHI A1€PHO-
Vnpasnsiemas nenHas peakuus. SnepHblil peakTop. ro peakTopa
YMeTh: 3anucaTh peakluIo JEJIECHU AIEp ypaHa
[TosryueHne paguoakTUBHBIX U30TOIIOB U UX NIPUMEHE- 3HaTh: NIOIy4YEHNE U IPUMEHEHHUE PAINOAKTUB- 1,2
50 | mme. buomornueckoe neHCTBHUE PaMOAKTUBHBIX U3ITY- HBIX U30TOIOB, OMOJIOTUYECKOE ACHCTBUE UBITY-

YEeHUH. DJIEMEHTApHBIE YACTULIBI.
®dusnueckas KapTUHA MUpa

YEHUU
Nmets npeacraieHue o pu3nyeckoi KapTuHe
MHUpa
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Bcero 158
AynuTopHas Harpyska 100
CamocrosiTenpHas padoTta 58
B TOM yncne: MHAMBUIYaIbHBINA IPOEKT 40

Jnist XapaKTepUCTHKH YPOBHS OCBOEHHsI yUeOHOro MaTepHasa UCIIOJIb30BaHbl 0003HAUCHHUS:
1 — o3HakomuTeNnbHBIN (y3HaBaHHE paHEe U3YUYCHHBIX 00BEKTOB, CBOHCTB);
2 — PEeTIPOAYKTHBHBIN (BBIMOJIHEHHE ACATEIFHOCTH MO 00pasily, HHCTPYKIIMU HITH [IOJT PyKOBOJICTBOM);
3 — IPOAYKTHUBHBINA (IUIAHUPOBAHUE U CAMOCTOSITEIBHOE BHIIIOJHEHNE IESTEIBHOCTH, PEIICHUE POOJIEMHBIX 3a/1a4).



3 YcaoBus peaju3anum y4e0HO JUCHTUNIMHBI

3.1 TpeGoBaHusi K MUHMMAJILHOMY MATEPUAJIbHO — TEXHUYECKOMY O0ecrne4YeHH 0
Peanuzanus yqeOHON AUCHUIUIMHBI TPEOYeT HAIWYHS yueOHOTro KabuHeTa — 1abopaTopuu (PU3HKH.

ObopynoBanue yaeOHOTo KabUHeTA!

[10CaJ0YHbIE MECTA [0 KOJIMYECTBY OOYYaIOLINXCS;
pabouee MecTO IpernoIaBaTels;

KJIaCCHasl J10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

KOMIUIEKT Y4€OHO-METOAMYECKOM TOKyMEHTaluN
O6opynoBanue kabuHeTa-mabopaTopuu:

nprOOpPHI 00IIEro Ha3HAYCHUS U IEMOHCTPAIIMOHHBIE:

- BBITIPSIMHTENB ceieHoBbIM BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BeIIpsiMUTENL BYII,
- MeTpoHOM bOM,

- IpuOOP JUIsl IEMOHCTpAUH 1ehopMaliuy Tel,

- puOOp ISl IEMOHCTPAIMK JIMHEHHOTO pacIIipeHus,
- MarasuH COIPOTUBJICHUH,

- TUHAMOMETp JI€eMOHCTPallMOHHBIH,

— MOJIeJIb IBUTATENSl BHYTPEHHETO CrOpaHus

- HabOp KOH/IEHCATOPOB,

0. - KOH/IeHCaTOD C IIOCKO — MapaJJIeIbHBIMU TUIACTHHAMH,
1. - Bechl IKOJIBbHBIE, PA3HOBECHI K HUM,

12. - amnepMeTp JeMOHCTPALIMOHHBIH,

13. - KoHAECHCATOP MTepEeMEHHON EMKOCTH,

14. - MukpomeTpsl,

15. - BOTBTMETp IE€MOHCTPAIIMOHHBIMH,

16. - raneBaHOMETp,

17. - nekTpocKoI, NaJo4YKy 300HUTOBAs U CTEKJISIHHAS,
18. - ncuxpomerp,

19. - MaHOMETp AEMOHCTPAIIHOHHBIH,

RROoOo~NoO~WNE
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20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52

. - bapoMeTp — aHepou/,

. - MAHOMETP JKUJIKOCTHBIH,

. - pPEOXOpbl,

. - HabOp MOJTYIIPOBOTHUKOB,

. - BOJIHOBasl MallliHa,

. - ai0a onTHYeCKast,

. - KAMEpTOH,

. - IpuOOP sl IEMOHCTPAIMH AJIEKTPOMArHUTHBIX BOJIH,
. - MpuOOp 1715 MOJSPU3AIINY CBETA,

. - INH3BI HAJTUBHBIC,

. - HabOp 1O ONTHKE,

. - IITATHBBI C JIAIKAMHA U MypTamu,

. - %é1100,

. - IIAPUKU METAJTMYECKHE,

. - IUIUHAPHI MEHBIC, CTANIbHBIE, ATFOMUHHIEBBIC,
. - OpyCKH MeHbIE, CTAIbHBIC, ATFOMIUHHUEBEIC,
. - BEChI C pa3HOBECaMH,

. - IITAaHTeHIIUPKYJIH,

. - OropeTka,

. - KalIIsIPHI,

. - rurpometp JlamOpexTa,

. - ICUXpoMeTp ABrycra,

. = KAJIOPUMETPHI,

. - IpUOOPHI AJIs ONIPEEIICHHS IMHEWHOTO PACIITMPEHHSI METALIOB,
. - Konba CTeKJIsTHHAS,

. - BOJIbTMETPBHI,

. - aMITEPMETPHI,

. = PE3UCTOPBHI,

. - BEIKJTFOUATEITN OJHOTIOIIOCHEIE,

. - PEOXOp/IHl,

. - TU(paKINOHHBIE PEIIETKH, TNHEHKH,

. = KOH/IGHCATOPBI,

. - KaTyIIKH.
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53. - CIIEKTPOCKOII
54. Texauueckue cpecTBa O0ydeHUs: MyJIbTUMENIHASL YCTAaHOBKA, KOMITBIOTED.
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3.2 UndopmManuonHoe odecnedeHue 00y IeHunst
[TepedyeHr pexoMeHIyeMBbIX Y4eOHBIX W3IaHWK, VHTEpHET-pecypcoB, MOTOJIHUTEIHLHOMN

JUTEPaATYypPhl

OcCHOBHbBIE HCTOYHHKH:

1.

MakapoB, B.A. ®wusuka: 3agauyHUK-TIPAKTUKYM Ui IOCTYMAIOUIMX B BY3bl: Yy4eOHO-
Meroandeckoe mocodue/ B.A. Makapos, C.C. YUecHOKOB. -4-¢ u31., 2JIeKTPOH.- MocCKBa:
Jlaboparopus 3uanuii, 2020.-368 c.: ., cxem; [DaexTpoHHBIA pecypc]. - (BMK MI'Y -
mkoie). — URL: https://biblioclub.ru/index.php?page=book&id=595230

Ousnka. YriryObJIeHHbIH KypC ¢ pelIeHUsIMU U yKa3zaHusaMmu. EI'D, onuMiiuasl, 3K3aMeHbI
B By3/ E.A. BumnskoBa, B.A. Makapos, E.b. Uepenenkas, C.C. YUecHOKOB; 1o pej.
B.A. Maxkaposa, C.C. YecHokoBa. - 6-¢ u3a., snmekrpon. — M.: Jlaboparopust 3HaHHIA,
2020. - 419 c. - (BMK MIVY - mkone);, [DIeKTpoHHBIN pecypc]. — URL:
https://biblioclub.ru/index.php?page=book_view_red&book id=595228

JlonoJiHUTe/IbHbIE HCTOYHUKH:
Hpéccep, K. O6onbctuth usukoit. ictopuu Ha Bce cydan xu3uu/ K. [Ipéccep; mep. ¢
HeM. JI.B. JloHckoii. -6-¢ u3a., anekTpoH. - M.: Jlaboparopus 3nanuii, 2021. -192 c.;

[D5eKTpOHHBIH pecypc]. Pexum JIOCTyTaA:
[www.https://biblioclub.ru/index.php?page=book_view_red&book id=602080
20.06.2022].

KaptpeB A.®., Xaznan U.b. Coopuuk BompocoB u 3anad no ¢usuke: [locobue mis yua-
mmxest 9-11 xmacco. / U3x. 2-e nepepad. u gomto — M.: KTK «["amaktukay, 2018. — 326
C. WIL; [DJ1eKTpOHHBIN pecypc]. Pexum JIOCTYTIA:
[www.https://biblioclub.ru/index.php?page=book_view red&book id=688194
20.06.2022].

Kosnosa, U.C. ®opmyinsl: pusmka, XuMusi, MaTeMaTHKa: [ITIaprajika: yaeoHoe mocoone/
N.C. Kosnosa; Hayuynas kuura. - 2-e uzn. — Caparos: Hayunas kuwura, 2020. -32 c.:

Tabn.; [DneKTpOoHHBII pecypcl]. Pexum JIOCTYyTIA:
[www.http://biblioclub.ru/index.php?page=book_view red&book_id=578470
20.06.2022].

Kyspmuuesa, B.A. [Ipaktukym no obuieit ¢pusuke: yueOnoe nocooue/ B.A. Ky3pmuuesa;
MockoBckasi rocyJapCTBEHHas akaJeMHsl BOAHOIO TpaHcmopTra. — MockBa: Anbraup:
MI'ABT, 2019. — 245 c.: cxeM., un.; [DnekTpoHHbIii pecypc]. Pexum nocryna:
[www.http://biblioclub.ru/index.php?page=book_view_red&book id=682046
20.06.2022].

Penxun, 10. H. Kypc ¢pusuxu: 6a3oBsiii kypc neknuii / FO. H. Peaxun, C. I'. Boponun-
xuH. — Mocksa; bepnun: Jlupekrt - Meauna, 2020. — 148 ¢; [DnextponHsIi pecypc]. Pe-
KHUM  JIOCTYIIa: [www.https://biblioclub.ru/index.php?page=book&id=575457
20.06.2022].

Cawmoiinenko I1.M. ®uzuka. YueOHUK 7151 CTYIEHTOB YUPEKIEHU cped. mpod. odbpaso-
Banus / I1.1. Camortinenko. - M.: Akagemus, 2016. — 496c.

Tuxomuposa C.A. ®usuka . 11 kmacc: yue0. Jlyist o0mieoOpa3oBaTeNbHBIX OpraHU3aIdn
(6a30BbIi ypoBeHb) 9-¢ u3., ctep.- M.: Muemosuna, 2016. -287c¢.: uin.

Ousuka. Coopuuk 3amau: EI'D, ommmnuansl, sx3amensl B By3/ E.A. Bummaskosa, B.A.
Makapos, E.b. Uepenenkas, C.C. YecHoko; nox pen. B.A. Maxkaposa, C.C. YecHokoBa.
- 7-e u3n., snektpoH. — M.: Jlabopatopus 3nanmii, 2020.-339 c.: un. - (BMK MI'VY -
LIKOJIE); [D7EeKTPOHHBIN pecypc]. Pexxum JOCTYyIIA:
[www.http://biblioclub.ru/index.php?page=book_view red&book_id=595227
20.06.2022].
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HNHTepHeT — pecypcehl:

Bynrakos H.A., Ocunoa M.A. OcHOBHbIE 3aKOHBI B ()OPMYJIBI 10 MaTeMaTUKe U (HU3H-
ke. Pexxum mocryma: [http://window.edu.ru/resource/797/56797 20.06. 2022]
Buneoypoku 1mo  mpexMeraM  IIKOJIBHOM — mporpaMMbl.  Pexum  nocryma:
[www.interneturok.ru 20.06. 2022]

Krnacchass nocka s nroOo3HarenbHbIX. Pexxum noctyma: [www.class-fizika.nard.ru
20.06. 2022]

OOpazoBaTeNbHBIA CAWT JJIS IIKOJLHUKOB. Pexkmm noctyma: [www. alhimikov. net
20.06. 2022]

Omumnuana «Ilokopu BopoObeBbl ropel». Pexum goctyma: [www.pvg.mK.ru
20.06. 2022]
®usuka B anumanusx. Pexxum nocryna: [www.physiks.nad/ru 20.06. 2022]
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4 KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHMA JUCIUIIJIMHBI

KoHTpoJIb ¥ OlleHKAa pPe3yIbTaTOB OCBOCHUS YYCOHOUH JMCIMILIUHBI OCYIIECTBISICTCS
IpernojaBaTesieM B MPOLECCe MPOBEICHUs MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX paboT, Tec-
TUPOBAHUS, TIPOBEJCHUS CAMOCTOSITEIILHBIX U KOHTPOJIbHBIX PaboT, a Tak)Ke BBHIMOJTHEHHS 00Y-

YaroMMUMHACA NTHAUBUAYAJIBbHBIX CAMOCTOATEIIbHBIX JOMAIIHHUX pa60T.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMbI 1 METOIbI
KOHTPOJISI M OLeHKH
pe3yJIbTaToOB 00yue-

HHUS

B pesynbrare ocBoeHus! y4ueOHON AUCHUTUIMHBI 00yJaroIuiicst 101-
KEH YMeThb:

OTHCHIBATH M OOBACHATH (PU3NUYECKHE SBJICHUS U CBOMCTBA Tell:
JIBI)KEHUE HEOECHBIX TeJl U UCKYCCTBEHHBIX CIIyTHUKOB 3€MJIH;
CBOMCTBA ra30B, KUAKOCTEH U TBEPABIX TEIl; IIEKTPOMATrHUTHYIO
MHYKIHIO, PacIIpOCTPAHEHHE AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOMCTBA CBETA; U3JIyUYEHHUE U TOTJIONICHHE CBETa aTOMOM; (hOTOd -
dexr;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

A€JaThb BBIBOJAbI HA OCHOBC OKCIICPUMCHTAJIIBHBIX JAaHHBIX,

NPUBOJIMUTH MPUMEPDI, IIOKA3bIBAOIIUE, YTO: Ha6J'IIO,I[eHI/I$[ H 3KCIIC-

PHUMEHT SIBJISIFOTCSI OCHOBOM ISl BBIABUYKEHUS TUIIOTE3 U TEOPHIA,
MO3BOJISIOT MMPOBEPUTH UCTUHHOCTh TEOPETHYECKUX BBIBOJIOB; (PU3H-
YecKasi TEOpHs JaeT BO3MOKHOCTh OOBSICHSATh U3BECTHBIC SIBJICHUS
IPUPOJIBI U HAyYHBIE (DAKTHI, MPECKA3bIBATh €I HEM3BECTHBIC SB-
JICHUS;

NPUBOJIUTH NPUMEPBI ITPAKTUYCCKOI'0 UCIIOJIb30BaHUA (I)I/ISI/I‘ICCKI/IX
3HAHHI: 3aKOHOB MCXAaHWKU, TCPMOJMHAMUKHU U DJICKTPOJAHMHAMUKU B

SHEPTCTUKE; PA3JIMYHBIX BUIOB DJICKTPOMATrHUTHBIX I/I3Hy‘IeHHI>'I JJIA

Pa3BUTHS PaJNO0 U TEIEKOMMYHUKALIUNA, KBAHTOBOM (PU3UKHU B co3/1a-

HUU I€PHOU DHEPIETUKH, JIa3€POB;

BOCIIPMHMMATH U HA OCHOBE I0JIY4YeHHbIX 3HAHUI CaMOCTO-
TeJIbHO OLleHNBAaTh NH(POPMALINIO, COAECPIKALIYIOCS B COOOIIEHUSIX
CMMU, NnTepHeTe, Hay4HO - NOMYJISPHBIX CTaThsX;

MCII0JIb30BaTh IPUOOpPETEHHbIE 3HAHUSI U YMEHUS B IPAKTHUECKON
JEATEIbHOCTH U IIOBCETHEBHOU KU3HMU:

JUtst obecrieyeHusi 0€30MaCHOCTH KU3HEAESITEIbHOCTH B ITPOLIECCE
UCIIOJIb30BaHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPONPUOO-
POB, CPEJICTB PAUO — U TEIIEKOMMYHHUKAIIMOHHOM CBS3H;

OLICHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U APYTUe OPraHU3MBI 3a-
T'PSI3HEHUSI OKPYKAOLIEH CpeJibl;

paloOHaIbHOIO IPUPOIONOIB30BAaHUS U 3AILUTHI OKPYKAOLIEH
CpEJBL.

B pesynbrare usydenus yueOHoi qucuuiuinHel «Pusnka» o0yuaro-
IIUHACS JOJDKEH:

3HATh/IIOHUMATh:

CMBICJI IOHATHIA: PU3NUecKoe sBJIEHHE, TUIIOTe3a, 3aKOH, TEOPHS,
BEIIIECTBO, B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (o-
TOH, aTOM, aTOMHOE€ SIp0, HOHU3UPYIOIINE N3ITYy4eHUS, TUIAHETA
CMBICJ (PM3MYECKHUX BEJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIIa,

Onenka 3a BbICTYyILIE-
HUE Ha CEMUHAPCKUE
3aHATUS

OrueHka 3a 3amury Jia-
OopaTopHOU pabOTHI
OIICHKA 3 3aIIHTY J1a00-
paTopHOii pabOoTHI
OLIEHKA 32 TEeCT

olleHKa 3a pedepar

OLICHKA 32 BBIITOJHCHHE
1ab0paTopHOIl pabOTHI
OIICHKA 3a 3allIUTy Ja-
OopaTopHO pabOThI
OIICHKa 3a OTBET Ha ce-
MHWHApPCKOM 3aHATUH

OlleHKa 3a pedepar
OIIEHKA 3a COOOIIeHNE

OII€HKA 3a TCCT

OLIEHKA 32 3aIlUTY JIa-
O6opaTopHO pabOThI
OlIeHKa 3a pedepar
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UMITYJIbC, pa00Ta, MEXaHNUECKast YHEPTHsl, BHYTPEHHSS SHEprHs, a0-
COJIIOTHAs TEMIIEpaTypa, CPeiHss KHHETUYEeCKast SHEPI sl YacTHUI]
BEILIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUUCCKHIA
3apsiz;

CMBICT (PU3MYECKUX 3aKOHOB KJIACCHUCCKON MEXaHUKH, BCEMUPHO-
T'O TSATOTEHUS, COXPAHEHUS SHEPTHH, UMITYIIbCA U HIEKTPHUECKOTO
3apsaa, TEPMOJAMHAMUKH, HJIEKTPOMAarHUTHOM MHTyKIUH, (HOTO3(-
dexra;

BKJIA/I POCCHICKHX H 3apy0esKHbIX Y4eHbIX, OKa3aBIINX HaU-
Oosblee BIMSIHUE HAa Pa3BUTHE (DUBHKH.

Onenka 3a paboty Ha
CEMUHAPCKOM 3aHSATHH
Onenka 3a Tect

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHSATHH
Onenka 3a UTOroBbIN
TEeCT
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