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1. MACIHOPT PABOYEM [TIPOI'PAMMbBI YYEBHOM JUCHUITJINHBI
duszuka

1.1 O6sacTh npuMeHeHusi pado4eil MpOrpaMmbl
Pabouas nporpamma y4eOHON AUCHIUTIINHBI SBISETCS YaCThIO MTPOrPAMMBI MIOATOTOBKH CIIeIa-
JUCTOB cpenHero 3BeHa 1o cnenuanbHocTi13.02.02 « TermocHabkeHne B TeIIOTEXHUIECKOe
o0opyoBaHue» cpeaHero MpodeccnoHATLHOTO 00pa30BaHUs 0a30BOT0 YPOBHS TEXHUYECKOTO
HaIPaBJICHUS TOJIrOTOBKU. Paboyvast mporpamMma y4eOHOW JTUCIMILTMHBI MOXKET OBITh UCIIOJIb30-
BaHa JiIsl 00I11e00pa30BaTEIbHOM MOATOTOBKH CTYICHTOB.

1.2 MecTo y4eOHOii TUCHUIIMHBI B CTPYKTYpPe NOJAT0TOBKH CIEIHATUCTOB CPeTHEro
3BeHa
[MpodunpHas AUCIUIUIMHA IUKIIA 00IIE00pa30BaTEIHbHON OITOTOBKU

1.3 Heaun u 3axaum y4yeOHOH JMCHUIIMHBI — TPeOOBAHMA K pe3yJIbTaTaM OCBOCHHS
y4eOHOM TMCUMILINHBI

1.3.1 leau aucuunJInHbI

.Cozneprxanue nporpammbl «DOHU3MKa» HAPaBIEHO HA JTOCTHXEHUE CIIEAYIOIINX LIETeH:

-OCBOCHUE 3HAHMI O (PYHJAaMEHTAIBHBIX (PU3MUECKUX 3aKOHAX W MPUHIIMIAX, JISKAIIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MUpa; HauOoJjiee BAXKHBIX OTKPBITUAX B 00JIACTH
(GU3MKY, OKa3aBIIMX ONpPEIENSIONIEe BIUSHUE HA Pa3BUTUE TEXHUKH U TEXHOJIOIMH; METO/ax
HAYYHOT'O ITO3HAHUS IPUPOJIBL;

-OBJIa/ICHHE YMEHUSAMU IPOBOAUTH HAOJIIOJIEHUS, IJIAHUPOBATh U BBIIOJHATH 3KCIEPU-
MEHTBbI, BBIABUIaTh TUIOTE3bl U CTPOUTH MOJEIH, PUMEHATh NOJYUYCHHbIE 3HAHUS 1O (U3UKe
I 00BSICHEHUST Pa3HOOOPa3HBIX (PU3MUECKUX SBICHUHA W CBOWMCTB BEUIECTB; MPAKTUYECKU HC-
H0JIb30BaTh (PU3UYECKUE 3HAHUS; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-HAYy4YHOH HH(poOpMa-
LHn;

-pa3BUTHE TO3HABATENIbHBIX MHTEPECOB, MHTEUICKTYaJIbHBIX M TBOPUECKUX CIIOCOOHO-
CTeil B mpoliecce NpHOOpeTeHusl 3HAaHUH U yMEHUH 1o (U3MKE C MCIOJIb30BAaHUEM DPA3JINYHBIX
UCTOYHHUKOB MH(OPMAIIUHN U COBPEMEHHBIX MH()OPMAIIMIOHHBIX TEXHOJIOTHIA;

-BOCIIUTaHUE YOEKIECHHOCTH B BO3MOKHOCTH MO3HAHUS 3aKOHOB MPHUPO/IbI, UCIOJIB30Ba-
HUS JOCTHXKEHUH (PU3MKM Ha O6J1aro pa3BUTHS YEJIOBEUECKOM LIMBUIM3AIMN; HEOOXO0AUMOCTH CO-
TPYJHUYECTBA B IPOLIECCE COBMECTHOTO BBIMOJIHEHUS 3a/lad, YBaXXKUTEJIBbHOTO OTHOLIEHHUS K
MHEHHIO OIIMOHEHTA MPU 00CYXKJIEHUH NMPOOIeM €CTEeCTBEHHO-HAYYHOT'O COJEpKAaHUS; TOTOBHO-
CTH K MOPaJIbHO-ITHUECKON OIEHKE MCIIOJIIb30BaHMSI HAYUHBIX JOCTH)KEHUM, YyBCTBA OTBETCT-
BEHHOCTH 3 3allUTy OKPYXKarollel cpenbl;

-MCTI0JIb30BaHUE NMPUOOPETEHHBIX 3HAHUN M YMEHUH JJIs pEelIeHUs MPAaKTUYECKUX 3a/1ad
MOBCEHEBHOM KU3HU, obecrieueHust 0€30MacCHOCTH COOCTBEHHON JKMU3HHU, PALlMOHAIBHOTO IMPH-
POJIOTIONIB30BAaHUSL M OXPaHbl OKPYXKalOIIe Cpelibl, BO3MOKHOCTh MPUMEHEHUS 3HAaHUM IIpH pe-
IIEHUH 3a/1a4, BO3HUKAIOIIUX B MOCIeIyoueil npodecCHoHalIbHON e TeTbHOCTH.

OcBoenue conaepxaHusi ydeOHON MUCHHUIUIMHBI «DU3MKa» 00ecrnednBaeT JOCTHKCHUE
YUYalIUMUCS CIEAYIOLUX Pe3yJIbTaTOB:

JIMYHOCTHBIX:

-4yBCTBA FOPJIOCTU U YBAXKEHUS K UCTOPUU U JIOCTHKEHUSAM OTEUECTBEHHOH (hH3NUECKOM
HayKH: (pU3MYECKH IPaMOTHOE MOBEACHHUE B NMPO(ecCHOHATBHOMN JesSTebHOCTH U OBITY IIpH 00-
paleHny ¢ MpudopaMu U yCTPOICTBaMH;



-TOTOBHOCTH K NMPOJODKEHUIO 00pa30BaHUS U MOBBIIICHUIO KBATU(PHUKAIMK B N30paHHOK
poeCCHOHAIBHON JIEATEILHOCTH W OOBEKTUBHOE OCO3HAHHME (M3MYECKUX KOMITETCHIIMA B
ITOM;

-YMEHHE HCIOJb30BATh JAOCTHIKEHHSI COBPEMEHHON (M3NYECKON HAyKH U (U3NYECKUX
TEXHOJIOTUH JIJIs1 TIOBBIICHUS COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHS B BHIOPAHHON Mpo-
(beccnoHaIbHOM 1EATEIbHOCTH;

-YMEHHE CaMOCTOSITENIbHO J0OBIBATh HOBBIC i ce0st (pu3MuecKue 3HAHUS, UCIOIb3YS
JUIsl 3TOTO JIOCTaTOYHbIE UCTOYHUKH HH(OpPMALIUH;

-YMEHHUE BBICTPaUBaThb KOHCTPYKTHBHBIE B3aUMOOTHOILIEHUS B KOMAHJE 0 PELICHUIO
00IIMX 3a7a4;

-YyMEHHUE YIPaBJIATH CBOEH I103HABATEIBHOM JEATENBHOCTHIO, IPOBOJUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOT'O MHTEILIEKTYaJIbHOTO PA3BUTHS;

MeTanpeAMeTHbIX:

-MCII0JIb30BaHUE PA3JIMYHBIX BUJOB IIO3HABATEIBHONW AEATENBHOCTU JUIsl peleHus pu3u-
YECKHUX 3a/1a4, IPUMEHEHHE OCHOBHBIX METO/10B NIO3HAHMsI (HA0JII0/I€HNUS, ONIUCAHUS, U3MEPEHMUS,
SKCHEPUMEHTA) JUIsl U3YYEHUS pa3IMUHbIX CTOPOH OKpYXKaroIllel 1eHCTBUTENbHOCTH;

-HCIIOJIb30BaHNE OCHOBHBIX MHTEIIICKTYAIbHBIX OTEpaIlHii: TOCTAHOBKHU 3a/1a4i, POopMy-
JMPOBAHUS TUIOTE3, aHAJIN3A U CUHTE3a, CPAaBHEHUs, 0000ILIEHNS, CUCTEMAaTU3al[1H, BBIBICHUSA
NPUYHMHHO-CJIEICTBEHHBIX CBSI3€H, TIOMCKA aHAIOTOB, (DOPMYIHUPOBAHUS BBIBOAOB JIUISI U3YYEHUS
pas3IMYHBIX CTOPOH (PU3HUECKUX OOBEKTOB, SIBJICHUI U MPOLECCOB, C KOTOPHIMU BO3HMKAET He-
00X0JIMMOCTH CTAKUBATHLCS B PO ECCHOHATBHON cdepe;

-yMEHHE T€HepUpOBaTh UIEH U OMNPEAEATh CPEACTBA, HEOOXOOUMBIE Ul MX peayln3a-
LHn;

-yMEHHE HCIOJIb30BaTh Pa3IMuHble UCTOYHUKH JJIs MOJy4deHus (usnueckoi uHpopma-
WU, OLICHUBATh €€ I0OCTOBEPHOCTH;

-YMEHHE aHAJIM3UPOBATh U MPEACTABIATh HHPOPMALIUIO O PA3JIUYHBIX BUAX;

-yMeHue MyOJINYHO MPEACTABIATh PE3YJIbTaThl COOCTBEHHOT'O MCCIIEIOBAHUS, BECTH JMC-
KyCCHH, JOCTYIHO U FapMOHUYHO coYeTas cojiepkaHue U (Gopmbl mpeacraBiseMoil nHdpopma-
LHn;

NMpeIMeTHbIX:

-c()OPMHUPOBAHHOCTD IMPEICTABICHUN O poJIM U MecTe (PU3UKU B COBPEMEHHON Hay4HOMH
KapTHHE MUPA; TOHUMaHue (PU3NYECKON CYLTHOCTH HalIroaeMbIX BO BeeneHHoM siBnenuit, po-
1 GU3UKH B POPMHUPOBAHUH KPYyro3opa U (PyHKIMOHAIBHON TPaMOTHOCTH YeJIOBEKa JIJIs pellie-
HUS IPaAKTHUECKUX 3aj1ay;

-BJIaJICHUE OCHOBOIOJAraloUMMHI (U3NYECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMH, 3aKO-
HaMHM U TEOPUSMH; YBEPEHHOE UCIIOJIb30BaHUe (PU3NYECKON TEPMUHOIOIUN U CUMBOJIUKHY;

-BJIaJICHUE OCHOBHBIMU METOJIaMU HAy4YHOTO MO3HAHHUA, UCIOJIb3YEMBbIMU B (U3UKE; Ha-
OJII0/IeHHEM, OITCAHUEM, U3MEPEHUEM, FIKCIIEPUMEHTOM,;

-yMeHusi o0palaTheIBaTh pe3yJabTaThl U3MEPEHHM, OOHapyXUBaTh 3aBUCUMOCTb MEXIY
(bU3NUECKUMHU BETUUUHAMH, OOBSICHATH OJTYUEHHBIE PE3YJIbTAThI U JIeNIaTh BHIBOJIBL;

-c)OpMHUPOBAHHOCTH YMEHHUSI peliaTh (hU3NUecKue 3aauu;

-c()OPMHPOBAHHOCTH YMEHUS IPUMEHSITD MOJIy4YEeHHBIE 3HAHUS JUIsI 0OBSCHEHUS YCIOBUN
npoTeKaHus (U3NYECKUX SIBIEHUH B IMpHpoje, MpodecCHOHANbHONU cdepe W s NPUHATHUSL
MIPAaKTHUYECKUX PEIICHUI B IOBCEIHEBHOM KU3HU;

-c(hopMUpPOBAaHHOCTH COOCTBEHHOM MO3UIMM MO OTHOLICHHIO K (uznyeckoit mHpopma-
IIUH, TT0JTy4aeMOM U3 peajbHbIX HICTOYHUKOB.



TexHUK - TEIUIOTEXHUK JIOJKEH 00J1afiaTh OOIMMH KOMIeTeHIMAMH, BKIIOYAIOIUMH B
ce0st CrIoCOOHOCTh:

OK 01. BsiGupats crioco0bl pemeHus 3a1a4 npohecCHOHAbHON AEATEIbHOCTH, IIPUMe-
HUTEJIBHO K PA3JINYHBIM KOHTEKCTaM.

OK 02. Mcnonbs30BaTh COBPEMEHHBIE CPECTBA TIOMCKA, aHAJIN3A U UHTEPIIPETALlUN UH-
dbopmaruu 1 UHGOPMALIMOHHBIE TEXHOJIOTHH ISl BHIIOTHEHUS 3a7a4 Ipo(hecCHOHATBbHOM Jesi-
TEIbHOCTH.

OK 04. D¢ddexTrBHO B3aUMOACHCTBOBATH U pabOTaTh B KOJUICKTUBE U KOMaH/IE.

OK 05. OcyuiecTBiATh yCTHYIO M IMCbMEHHYK0 KOMMYHHUKAIIMIO Ha FOCY1apCTBEHHOM
s3pike Poccutickoii @enepanuu ¢ y4eToM 0COOCHHOCTEH COITMATIBHOTO M KYJbTYPHOT'O KOHTEK-
cTa.

OK 06. [TposBISATh IpaXIAHCKO-MATPUOTUYECKYIO MO3UIINIO, JEMOHCTPUPOBATH 0CO3-
HaHHOE MOBE/ICHUE HAa OCHOBE TPAJAMIIMOHHBIX 00IIEYeTI0BEYECKHX [ICHHOCTEH, B TOM YHCIIE C
Y4eTOM rapMOHU3ALUN MEKHAIMOHAIBHBIX U MEXPEJIUTHO3HBIX OTHOLICHUH, TPUMEHSTH CTaH-
JApThl AHTUKOPPYILIMOHHOTO ITOBEICHMSL.

OK 07. CopeiicTBOBaTh COXPaHEHUIO OKPYXKAIOIIEH CPelibl, pecypcocOepexeHHIO, MpU-
MEHSITh 3HaHUS 00 N3MEHEHUH KJIMMaTa, IPUHIUIIB O€pEXIIMBOTO MPOU3BOACTBA, 3()(HEKTUBHO
JEICTBOBATDH B YPE3BBIYANHBIX CUTYAIIHSIX.

OK 09. Tlonp3oBarbest MpodecCHOHANBHON JOKYMEHTAIMeH Ha TOCY1apCTBEHHOM U
WHOCTPAHHBIX SI3bIKAX.



2 CTPYKTYPA U COJAEP)KAHUE YYEFHOUI

TACIATITAHBI

2.1 O0beM y4eOHOM TUCHUILUIMHBI U BUAbI Y4eOHOM padoThI

Bun yuyeOHo# padoThI

O0BéM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 127
Oo0s3aTesIbHAsI Ay IUTOPHAs YueOHasi Harpy3Ka (Bcero) 117
B tom uncie:

TeopeTnueckue 3aHATUS 56
[TpakTrueckue 3aHATHS 39
JlaGopaTopHbie pabOThI 22
KoHcynpranuu 4
[TpomexyTouHast aTTectanus B popme: KOHTpodpHas padora — 1 cemectp, 6

3K3aMEH — 2 CEMeCTp




2.2 TemaTn4yecKMil IJIAH U cOJAepkaHMe YUeOHOH TucHMIIMHBI Pu3uKka

Ne | Conep:xxanmne yueOHOro MarepuaJia, JadopaTopHble TpeOoBanus Kk pe3yjbTaTaM 0CBOCHUS ®opmu-
3aHsl | padoThl, caMOCTOsITeIbHAsI padoTa o0yyawmmxcs. | Koj-Bo 4acoB | QM CHUNIMHBI pyemble
THA Bc | B tom o0mmue

ero | yucie KOMIIETEeH-
10 BH- 1107071
JAaMm 3a-
HATHI
1 2 3 4 5 6
Beenenne 3 211.p
®duszuka — pyHaamMeHTanpHas Hayka o npupoje. Ecre- Hmets mpenctaBieHne 00 E€CTECTBEHHO -
1 | cTBEHHO — Hay4YHBIM METOJ ITIO3HAHMS, €70 BO3MOKHO- 2 Hay4HbI METOJIE MO3HAHUs, €r0 BO3MOKHO- OK 02
CTHU Y TPAaHULIbI IPUMEHUMOCTH. CTSX W rpaHULAX NPUMEHUMOCTH, SKCIEPHU- OK 05
DKCIepUMEHT U TEOPUH B IPOIECCE TO3HAHUS TPU- MEHTE Kak METO/Ie€ IO3HaHUS MPUPOJBL,
pozel. Poiib sKcIIepuMeEHTa U TEOPUH B IPOLIECCE T10- YMETb BBIUUCIISITh NOTPEIIHOCTH U3MEPEHUN
3HaHus npupoasl. .Ilorpemuoctu usmepennit puznye- (bu3NYECKUX BEJIUYMH,
CKHX BEJINYMH.
Pasznen 1 Mexanuka
18 | 6 p.3.
Tema 1.1 Kunematuka
Mexannueckoe nuxkenue. [lepememenue. I1yTs. 2 3HaTh: BUJIbl MEXaHUYECKOIO ABH)KECHHUS B
2 | Ckopoctb. PaBHOMEpPHOE NPSAMOIIMHEWHOE IBUKEHHE. 3aBHCUMOCTH OT ()OPMBI TPACKTOPUH U CKO- OK 01
VYckopeHue. PaBHoliepeMeHHOE IPSIMOJIMHEWHOE JBU- pOCTH NIEPEMELIECHHUSI TENA; IOHATUS TPACK-
JKECHUE. TOPHUH, ITyTH, IEPEMEILICHUS; YTIIOBOM CKO- OK 02
pocTH, IEpUO/Ia, YaCTOTHI BPALEHUS, LIEH-
TPOCTPEMHUTEIIBHOTO YCKOPEHHUS OK 04
yMeTh: (OPMYIHPOBATH OHATHS: MEXaHU-
YECKO€ IBUKEHHE, CKOPOCTh, YCKOPEHUE, OK 05

CHUCTEMA OTCUCTA.




JIBH>KEHUE 110 OKPYKHOCTH

3HaTh: MOHATHS YTJIOBOM CKOPOCTH, MIEPUO-
J1a, YaCTOThI BPAILIEHHUS, LIEGHTPOCTPEMH-
TEIBHOIO YCKOPEHUs

YMeTb: pemaTh 3a/1a4u ¢ IpUMEHEHUEM

popmyn

[TpakTueckoe 3ansaTue Ne 1 «Pemienue 3agau 1o reme
«Kunemaruka»»

2 op

3HaTh GOPMYIIBI 110 TAHHOH TeMe

YMeTb: IPUMEHSTh UX Ul pelIeHus 3a/1a4,
n300paxaTh rpauuecKy pa3IuyHbIe BUJIbI
MEXaHUYECKUX JBUKCHUM,

Tema 1.2

3aKkoHBbI auHamukn HeroTona. Cuiasbl B Mexanuke. UMm-

NyJbC.

ITepssiit 3akoH Hetorona. Cuita. Macca. Mmmyssc.
Bropoii 3akon Herotona . Tpernii 3akoH HproToHa.

3akoH BCEMHUPHOT'O TATOTCHUA. FpaBI/ITaLII/IOHHOC IT0JIC.

3HATh: OCHOBHYIO 3aJja4y INHAMUKH, IIOHSI-
THSI MaccChl, CUJIbI, UMITYJIbCa, 3aKOHBI Hbto-
TOHA; 3aKOH BCEMUPHOT'O TATOTEHHUS; 3aKOH
COXpaHEHMsI UMITYJIbCa, IPUMEHEHUE 3aKOHa
COXpaHEHHUsI UMITYJIbCA;

YMeTh: pemaTh 3a1a4u Ha IPUMEHEHHE 2
3akoHa HproTOHA

CuJia TSOKECTH.
Bec. Crioco6s1 u3amepenust maccobl Tena. Cuibl B Mexa-
HUKE.

3HaTh: onpeneneHus u GopMyJibl CUil yOpy-
TOCTH U TSKECTH, Beca Tell

YMeTh: npUMEHSTh (GOPMYIIBI 1J1s1 peLIeHUS
3aj1a4

Hmnynec Tena. 3akoH COXpaHeHus umnyinca. Peak-
TUBHOE JIBUKEHUE

3HaTh: OIMPCACIICHUC UMITYJIbCA TCJIa, 3aKOH
COXpaHCHUA UMITYJIbCA, IPUMCHCHHUEC PCaAK-
THUBHOI'O IBHXCHUA

Pabora cuinbl. PaboTa moTeHIIManbHEIX cril. Moli-
HOCTb. DHeprusa. Kuneruueckast sueprus. [loreniu-
aJIbHaA 3HepFI/I$I. 3aKOH COXpaHeHI/ISI MeX&HquCKOﬁ
sHeprun. [I[puMeHeHre 3aKOHOB COXPaHECHHUSI.

3HATh: MOHATHS paObOThI, MEXaHUYECKOU
JHEPIUuH, €€ BUJIOB, 3aKOH COXPAHECHUS Me-
XaHUYECKON DHEPTHH;

YMETh: OOBSICHATh pa3iMyue B BUJaX MeXa-
HUYECKOW YHEPTUH

OK 07




9 | [Ipaktuueckoe 3ausitue Ne 2 «Pemienue 3agau o reme | 2 2 np YMeTh NPUMEHSATh U3y4eHHBIE (hOPMYJIbI
«JluHamMuKa»» JUISL pellieHus 3a/1a4
[IpakTrueckoe 3anstue Ne 3 2 2 ap 3HaTh (OPMYITBI TOTCHIIUATBLHOW SHEPTUH

10 | CamocrositenbHas pabota Ne 1 mo Teme «MexaHHKa» YMETh BBINOJIHATH YKCIIEPUMEHT, A€IaTh

BBIBO/JIBI 110 MpOieIaHHON padoTe
Paznen 2
Moaekyasipuas ¢puszuka. TepMoguHamMuka 20
6 ip.3
Tema 2.1
OCHOBBI MOJIEKYJISIPHO-KHUHETHYECKOIl TeOpHHU
OcHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KHHETUYECKOM 2 3HATh: OCHOBHBIE MOJIOKEHUSI MOJICKYIISIP-

11 | Teopun. Macca u pa3mepsl MOJIEKYJI U aTOMOB. bpo- HO- KHHETUYECKOU TEOPHUH, IOHATHUA: UJIE- OK 01
yHOBckoe aBmxkenue. uddysus. Cuibl u sHeprus aJIbHOTO Ta3a, BaKyyma, TEeMIEpaTypsbl, 1aB-
MEXMOJIEKYJIIPHOTO B3aUMOICUCTBUS. neHus, OpOyHOBCKOE ABIKeHUE, Tuddy3uu, OK 02
CtpoeHue ra3000pa3HbIX, KHUJIKUX U TBEPBIX TET. CBSI3b MEXKJy KHHETUYECKOM SHEPruen Mo-

WneanbHsriii raz. [laBnenue raza. OCHOBHOE ypaBHEHUE JIEKYJ ¥ TEMIIEPaTypoOi; CTPOCHHUE Ta3000- OK 04
MOJIEKYJIIPHO-KUHETUYECKOU TEOPHUH Ta30B. Pa3HbIX, )KUJIKUX U TBEPABIX TE,

OK 05
Temnepatypa u e€ usmepenue. ['a3oBbie 3akoHbI. AO- 2 YMETh: OOBSICHUTD CBSA3b CPEAHEH KMHETH-

12 | coMOTHBIN HYIb TEMIEPATYphl TepMOoIMHAMUYECKAs YECKOM YHEPTUH MOJIEKYJ C TEPMOIMHAMU- OK 07
1IKajga TeMIepaTypsl. YECKOM TeMIepaTypoil; CTpOUTh U YUTATh OK 09

rpaduKu U30MPOIECCOB; OOBACHITH PU3H-
YECKUM CMBICI IOCTOSIHHOW boisibiiMana,
pemarh 3aJJa4u C UCIOJIb30BaHUEM OCHOB-
Horo ypaBHeHust MKT , Ha onpenenenne
MAacCChI U pa3Mepa MOJIEKYJ, KOJTUYECTBA
BEILIECTBA, MOJISIPHOM MAaCCHI;

YMeTh: 0O0BICHATh PUIUIECKHUI CMBICT MO-
JIIPHOM Tra30BOMl MOCTOSTHHOM, pemaTh 3a1a-
YU C UCIIOJIb30BaHUEM ypaBHEHUsI MeHie-
neesa- KianelipoHa, 4uTaTe U CTPOUTH I'pa-

10



(buKH N30ITPOIIECCOB

13 | YpaBHeHHE COCTOSIHUS UACAIBHOIO raza. MossipHas 3Hath: ypaBHeHue Knanelipona u ypaBHe-
razoBas MoCTosiHHasA. M3omporeccsl. Hue Menaeneesa — Kitaneiipona, onpeneie-
HHE MOJISIPHOM ra30BOM MOCTOSTHHOM
YMeTh unTaTh rpaduKku H30MpoLEeccoB U
IIPUMEHSTh YPABHEHUS Ul PEIICHUS 3aa4
14 | Ilpaktuueckoe 3ansatue Ne 4 «Pemienue 3agad o reme 2 np YMeTs pemaTs 3aja4u 10 alrOpuTMy
«MonekynsipHas GU3UKa»»
Tema 2.2 OcHOBBI TEPMOAMHAMHKH
Buytpennss sneprus. Pabora u ternora kak GpopMsl 3HATh: GU3NYECKUIN CMBICI IIOHATHS TEP-
15 | nepenaun sHepruu. Termno€MKOCTb. Y nelbHAs TEILIO- MOJAMHAMUYECKON CUCTEMBI, ITpoLiecca,
éMKOCTh. YpaBHEHUE TeroBoro 6ananca. [lepBoe Ha- BHYTPEHHEH 3HEPruM CUCTEMBI, a1uabaTHO-
4aJio TepMOJIMHAMUKU. AiabaTHBIN IpoLecc. o Iporiecca,
yMeTh: (pOpMyJIUpOBaTh IEPBOE U BTOPOE
Ha4aJjio TEPMOJUHAMUKY, pELIaTh 3a/1a4u Ha
MCII0JIb30BaHUE TIEPBOT0 Hayajaa TEPMOJU-
HAaMUKH,
16 | Ilpaktnueckoe 3ansatue Ne 5 «[IpuHuun nelicreus Te- 2 np 3nars: nonsatue nukia Kapno, KI1/{ remo-
oo MammHbl. KII/] TerutoBoro neurarens. Bropoe BOT'0 JBUTATEIs
HA4aJi0 TEPMOJUHAMUKI VYMeTs: pemiarh 3a1a4u Ha ONpPECIICHUE
KII/ TermoBoro nBuraresns
Tema 2.3 CBoiicTBa napon
Ucnapenue u konaeHcanus. HaceimeHHbIi nap u ero 3HATh: OHATHS (a3bl BEIIECTBA, CBONCTBA
17 | cBoiicTBa. AGCONIOTHAS U OTHOCUTENbHAS BIAXKHOCTh HACBILLIEHHOTO Napa, KPUTUYECKOE COCTOS-

Bo3ayxa. Touka pocel. Kunenue. 3aBUCUMOCTb TeMIIe-
paTypsl KUIleHus oT AasieHusd. [leperpersiii map u uc-
MOJIB30BAHUE €T0 B TEXHUKE.

HHE BEIISCTBA, A0COJFOTHON U OTHOCHTEE-
HOU BJIIAXKHOCTEMN BO3/1yXa, TOUKU POCHI,
TEMIIEPATYPHI KUIIEHUS,

YMETh: peliaTh 3a1a41 Ha ONPEIEIICHUE OT-
HOCHUTEJIbHOM BJIAKHOCTH BO3/yXa

11



18 | [Ipaktuueckoe 3anstue Ne 6 «3mepenne oTHOCH- 2 2 p 3HaTh: onpeneaeHus aOCOMOTHON U OTHO-
TEJIbHOW BJIA)KHOCTH BO31yXa» CUTEJIbHOM BJIAXKHOCTHU BO3/yXa, YCTPOMUCT-
BO MPUOOPOB 711 OTIPEIeICHUS BIAYKHOCTH
BO3J1yXa
YMeTh: U3MepsITh A0COMOTHYIO U OTHOCH-
TEJIbHYIO BJIAXKHOCTh BO3AYyXa
Tema 2.4 CBoiicTBa :KHAKOCTEH
XapakTepucTUKa KUAKOro cocTosiHus BeuiecTa. [1o- 2 3HaTh: XapaKTEPUCTUKY KUIKOTO COCTOSI-
19 | BepXHOCTHBIN CIOU KUJIKOCTU. DHEPIUsl HIOBEPXHOCT- HUS BEILIECTBA, KAIMJUISPHBIE SIBJICHUS B
HOTO CJI0A. SIBJICHUS HA TPAHUIIE KUIKOCTH C TBEPIBIM pUpojie, OBITY U TEXHUKE.
tenoM. KanusuisipHble siBIeHUs. YMeTh: pemiaTh 3aJJa4l Ha HAXO0XKICHHUE BbI-
COTBI TOAHATHS KUAKOCTH B KalUILISIPE,
BBIYUCIATH KO3(PPHUIIMEHT TOBEPXHOCTHOTO
HATSDKEHUS
2.5 CBoiicTBa TBEPIABIX TeJl
XapakTepucTuKa TBEPIOIO COCTOSIHUS BEIleCTBA. YI- 3HaTh: KPUCTAIINYECKOE CTPOEHUE TBEPIBIX
20 | pyrue cBoiicTBa TBEPABIX Tel. 3akoH ['yka. MexaHu- 2 BEILECTB, BUJIbl KPUCTAIUNIMYECKHUX PEMIETOK,
YecKue CBoMcTBa TBEPBIX Ted. TernoBoe pacimmupe- MEXaHUYECKHE CBOMCTBA TBEPABIX BEIIECTB,
HUE TBEPABIX TEI U KUAKOCTeN. [lnaBnenue u kpu- 3akoH ['yka;
CTaJIJIN3aLUs. YMeTh: pemaTh 3a7a4u Ha UCII0JIb30BaHHE
3akoHa ['yka
6 Ja1.p.
Pa3nea 3 DuekTpoguHamMuka 26 | 14 mp.3.
Tema 3.1 DuekTpuyeckoe moJie
DneKkTpuuecKue 3apsaabl. 3aKOH COXpAaHEHUs 3apsja. 2 3HATh: XapPAaKTEPUCTHUKY AJIEKTPUUECKOTO OIS, OK 01
22 | 3akon Kynona. Dnexrpudeckoe mosie. Hanpsoken- 3aKOH COXpaHEHHs SICKTPUIECKOro 3apsi/a, 3a-
HOCTb JJIEKTpHAYECKOro nous. [IpuHnmn cyneprnosunuu KkoH KyIioHa, MOHSATHS SIIEKTPHIECKOr0 MO, OK 02
OEH. HAIpPsA’KEHHOCTU. YMCTh!: rpa(bnqecm/l I/I306pa-
PaGora cun snextpuueckoro mosis. [Torenmnuan. Pas- KaThb STICKTPIUICCKUC TOIA 3apAN0B, peIiaTh OK 04

3aJa4u Ha IPUMCHCHUC 3aKOHOB COXPAaHCHUA
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HOCTB ITOTCHIIMAJIOB. 9KBI/IHOTCHHI/IaHBHBI€ IIOBEPXHO-
ctH. CBA3b MCKAY HAIIPAKCHHOCTBIO U PA3HOCTBIO
IMOTCHIUAJIOB JJICKTPHUICCKOI'O I10JIA.

AIIEKTPUUYECKOTO 3apsija u 3akoHa Kyiona, dpop-
MYJ1 HaIIpsDKEHHOCTH DI

3HaTh: MOHATHUS MOTEHIMANA, PA3HOCTH TO-
TEHIIMAJIOB, pabOTHI 10 NePEMEIICHUIO 3a-
pAlla, SKBUIOTEHIMAJIBbHON ITIOBEPXHOCTH,
CBSI3b MEXY HaIPsHKEHHOCTBIO 3JIEKTPUYECKOT0
TIOJISL ¥ Pa3HOCTBIO TOTEHLINAJIOB;

YMeTs: perars 3a1a4y Ha IpUMeHeHHe GopMyI
paboTHI 110 NEPEMEICHUIO 3aps/a, TOTeHIHala,
MOTEHIMAIBHOHN dHEPIUH, PA3HOCTH MOTEHIHATA

Tema 3.2
IpoBoanuku u audjaekTpuku. KongeHncaropol.

IIpaktnueckoe 3ansatue Ne 7 «/IU37I€KTpUKH B DJIEK- 2 np 3HATH: IPOBOJHUKHU U JUIICKTPUKU B DIICK-
23 | tpuueckoM node. [onspuzanus nusnexkrpukos. [Ipo- TPUUYECKOM T10JI€, KOHJIEHCATOPhI U UX CO-
BOJHUKH B 3JIEKTPUUECKOM MOJ€E. DIEKTPOEMKOCTb. €IMHEHUS;
Konnencaropsl. CoenHeHHE KOHIEHCATOPOB B OaTa- yMeTh: O0BSICHATh CYIIHOCTb OJSPU3ALIUN
pero. DHeprus 3apsKEHHOTO KOHAEHCATOpay. JUDJIEKTPUKOB, IEUCTBUE 3JIEKTPUIECKOTO
[0JI Ha TPOBOJIHUKH U JAMIJIEKTPUKH, pe-
11aTh 3a/1a4i Ha IPUMEHEHHUE IEKTPOEMKO-
CTH, DHEPIUHU DJIEKTPUYECKOIO MOJIs;
[Ipaktuueckoe 3anstue Ne § «Pemienue 3agau» 2 mp 3HaTh onpeeneHus U GopMyIibl, H3ydae-
24 | KontposnpHas pabota Mble B | cemecTpe
YMerb NpUMEHSTh (POPMYIIBI AJIsl pEeLLIEHUs
3a1a4
Tema 3.4 3aKoHBI NOCTOSAHHOI'O TOKA
VYcnoBus, HeoOXoauMbIE 1J11 BOSHUKHOBEHUS U MO/~ 3HATh: YCIIOBUS, HEOOXOAUMBIE JIJIS CyIIle-
25 | gepxaHus dIEKTpUUecKoro Toka. Cuiia Toka U IioT- CTBOBaHMS MIOCTOSIHHOT'O TOKA, €r0 XapakTe-

HOCTh TOKa. 3akoH Oma 1151 yuactka nernu 6e3 DJ1C.
3aBUCHUMOCTbD AJIEKTPUUYECKOTO COTMPOTUBIIEHUS OT Ma-
Tepnana, JJIMHBI U TUJI0IIa nonepequro CCUCHUS
MPOBOJIHUKA. 3aBUCUMOCTb JIEKTPUUYECKOTO COMPO-
THUBJICHUA l'IpOBO)IHI/IKOB oT TeMnepaTprI.

PHUCTHKH, Tpa(UK 3aBUCUMOCTH COMPOTHUB-
JIEHUs OT TEMIIEPATYPBI, ONPEIEICHUE CUIIbI
Y IUIOTHOCTH TOKA, 3akoH OMa A71s1 yJacTka
LIEIH, 3aBUCUMOCTb JIEKTPUYECKOIO COIIPO-
THUBJICHHsI OT MaTepHaJIa, JUIMHBI U IJIOIATN

OK 05

OK 07

OK 09
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DJIEeKTPOABMIKYIIAsl CHUJIa UCTOYHHMKA TOKA. 3aKoH OmMa
JJTS IOJTHOU 1IETIH.

MOMEPEYHOr0 CEUEHUs MPOBOAHMKA, TPOBO-
JIMMOCTB TIOJIYITPOBOTHUKOB;

yMeTb OOBSICHITH MPUPOAY DIEKTPHUIECKOTO
CONPOTHUBIICHHUS, 3aBUCUMOCTH €0 OT TEM-
neparypol

[IpakTuueckoe 3anstue Ne 9 1 mp 3HaTh: pusnyeckuit cmpicn DJ]C, 3akoH
26 | «CoequHEeHNe HCTOYHUKOB MIEKTPUYECKON SHEPTUU B OMa 11 MOJTHOM ey, MOCIeA0BaTENbHOE
Oarapero. 3akoH J[xoynsa-Jlenna. PaboTa u MomHOCTb U TIapajuieIbHOE COEIMHEHUE IPOBOIHUKOB
IIOCTOSIHHOT'O TOKa. TernsioBoe aeiicTBUe TOKa» U COe/IMHEHHE UCTOYHUKOB B OaTapero, 1o-
DNEeKTPOABMKYIIasl CUJla UICTOYHMKA TOKa. 3akoH Oma HATHS pabOTHI 1 MOIITHOCTH TOKA
Juis noaHo# nenu. CoeiMHEHNE MTPOBOIHUKOB. YMeThb: 00BACHATH TEMJIOBOE JeHCTBUE TOKA
27 | Jlabopatopnas pabora Ne 1 «M3mMepeHue yaenpHOro 2 ap YMeTb coOupaTh 3IEKTPUUECKYIO 1IEIb 110
COIPOTUBIIEHUS IPOBOAHUKA CXeMe, CHUMaTh [0Ka3aHus IpuOOpOB, IPo-
BOJIUTh BBIYMCIICHUS U BBIYUCIISITH OTPELI-
HOCTH U3MEpPEHUN
28 | Jlabopatopnas pabora Ne 2 «M3mepenne D/IC u BHYT- 2 1p YMeTh coOMpaTh 3IEKTPUUECKYIO LIETb 10
PEHHETO CONPOTUBIICHUS UCTOUHHKA TOKa» cXeMme, CHUMaTh MOKa3aHus IpudbOopoB, Ipo-
BOAMTDH BBIYHMCIIEHUS U BBIYUCIIATH IIOTPELL-
HOCTH U3MEpPEHUN
[TpakTueckoe 3ansatue Ne 10. Pemenune 3anad nmo te- 2 np VYMeTs pemarts 3a1a4u ¢ IPUMEHEHUEM
29 | me: «3aKOHBI IOCTOSTHHOT'O TOKa» (dbopMyI1 CHIIBI TOKA, paOOTHI, MOLTHOCTH,
3aKk0HOB OMa, NOCJIE0BATENBHOTO U Mapal-
JIEJIBHOTO COETMHEHHS] IPOBOJITHUKOB
Tema 3.5 DulekTpHYECKHH TOK B IOJIYNIPOBOJIHUKAX
ITpakTnueckoe 3ansatue Ne 11 2 np 3HaTh: OHATHE NIOJIYNIPOBOJHUKOB, IPU-

30

«CoOcTBeHHas ¥ MpuMecHasi MPOBOJIMMOCTb MOJIYTPO-
BOJIHUKOB. [107TyIIpOBOTHUKOBBIE IPUOOPHI.»

MECHOU U COOCTBEHHOW MPOBOAUMOCTH T10-
JyIIPOBOJHUKOB, IPUMEHEHUE MOITYIIPO-
BOJHHUKOBBIX PHOOPOB

YMeTb: 00BSICHUTH IPUHIIUI PAOOTHI TOTY-
MIPOBOJAHHMKOBOTO MO

Tema 3.6 MaraurtHoe moJie
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31

Bektop uHayKIMu MarHuTHOTo nosis. JleiicTBue mar-
HUTHOTO TIOJISI HA IPSIMOJIMHEWHBIN IPOBOJIHUK C TO-
KoM. 3akoH Amrepa. BzaumoselcTBue TOKOB.

3HATh: ONPEJICICHUE U OCHOBHBIE XapaKTe-
PUCTHKU MarHUTHOTO TOJISA, (PU3HUECKYIO
CYITHOCTh MAarHUTHON MHIYKIUH, IEHCTBUE
MarHUTHOTO TOJISL Ha PaMKy C TOKOM, 3aKOH
Awmnepa

yMeTh: rpaduuecky u300paxaTb MarHuT-
HBIE T0JIS IPSIMOTO MTPOBOJAHHUKA C TOKOM,
COJIEHOU 1, [IOCTOSIHHOT'O MarHuTa; orpee-
JSTh HAMpaBJeHUE TUHUM MarHUTHOW WH-
JYKIIMW, HATIpaBJIeHUs Cuil AMIiepa; pemaThb
3aJla4uM Ha pacyeT CUjIbl AMrepa, MHAYKIUU
MarHUTHOTO TIOJIS

32

[Ipaktuueckoe 3anstue Ne 12
MarunuTHbli notok. PaboTa mo nepemenieHuto mpo-
BOJHUKA C TOKOM B MarHUTHOM 1oJie. JlelictBue mar-

HUTHOTO TIOJISI Ha IBIKYyIIHiiCs 3apsaa. Cuna JlopeHna.

Ornpenenenne yAenbHOro 3apsiia Y CKOPUTEIH dJie-
MEHTapHBIX YaCTHII..

DNeKTpOMarHuTHas MHAYKIMsA. BuxpeBoe anekrpuye-
ckoe nosie. CaMOMHAYKIIUS. DHEPTHsI MAarHUTHOTO T10-
JIe.

3HaTh: ONpeneneHNs] MArHUTHOTO ITOTOKA,
cwiel JlopeHna u e€ nmpumenenue, Gopmyny
paloThI 10 MepeMEIIEHUIO 3apsiia
[IpuHIUIT NENCTBUSA YCKOPUTENIEH 3apsKeH-
HBIX YaCTHLL.

YMeTb: onpenessaTh HanpasJIeHHe CUlbl JIo-
pEHIIa U pellaTh 3a1a4u Ha €€ BBIUUCIICHUE
3HaTs: onbiT Papajes, onpeneacHue sBie-
HUs DJIEKTPOMAarHUTHOM UHIYKIUH, IIPABU-
10 Jlenna

YMeTh: OIpeAeIATh HAPaBICHUE HHIYK-
[IHOHHOTO TOKA, pelaTh 33/1a4d Ha IIpUMe-
HEHHUE 3aKOHA 3JIEKTPOMAarHUTHOM UHIYK-
802078

3HaTh: OHATUSA CAMOUHIYKIIMH, HHIYK-
TUBHOCTH, (POPMYITYy SHEPIUH MarHUTHOT'O
IOJIst

YMeTb: BBIUUCIATE UHAYKTUBHOCTD, JHEP-
TUI0
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33 | IIpaktuueckoe 3anstue Ne 13 «Pemenue 3aaad no te- 2 2 np YMeTb MpuUMEeHATh POPMYITBI IJIs1 PELICHHUS
Me «MarHuTHOE MOJIeH» 3a1a4
34 | JlJaGopatopHas pabota Ne 3 «M3ydyeHue saBieHus snek- | 2 2 J1p 3Hath npasuio Jlenmna
TPOMAarHUuTHOW UHIYKLAH YMeTs ienaTh BBIBOJBI U3 NIPOJEIAHHON pa-
00TBI ¥ IPUMEHATH NpaBuiIo JIeHua ams pe-
LIEHMsI 3a/1a4
Pasznea 4 Kosie0anus 1 BOJTHBI 20 6 J1.p.
4 mp.3.
Tema 4.1 Mexanudeckue KoJieOaHUsA M BOJTHBI
35 | KonebarenbHoe nBmwkenue. ['apMoHndeckne koaeba- 2 3HaTh: npeBpalieHrue YHEPTrUuu Mpu Kojebda- OK 01
Husi. CBOOOHbIE U BBIHYKICHHBIE MEXaHUUECKUE KO- TEJIbHOM JIBU)KEHUH, CYTh MEXaHHUUECKOTO
nebanwust. JInHeiiHbIe MEXaHUYECKHE KOJICOAHNUs CHC- pe30HaHca U yY€T €ro B TEXHUKE, MPOLIece OK 02
Tembl. [IpeBpaliienue sHepruu npu KosuedarenbHOM pacrpocTpaHeHHs KoneOaHui B yIpyroit
nBuxkeHuu. [lonepednsle ¥ Mpo10JIbHBIE BOJIHBL. Xa- cpene OK 04
PaKTEPUCTHUKU BOJIHBL. Y paBHEHHE TIOCKON Oeryien yMeTh: U300paxarh rpaguuecky rapMOHHU-
BosIHBL. IHTepdepenns BonH. [lonstue o nudpakunu yeckoe KoseOaTesbHOe IBIKEHNE, PopMy- OK 05
BOJIH. 3BYKOBBIE€ BOJIHBL. YJIbTPa3BYK U €0 IpUMEHe- JMPOBATh MOHATHE KOJIEOATEIBHOTO JIBUXKE-
HUE HUS ¥ Pa3IMYHbIX €r0 BUJOB, ONPECIICHNE OK 07
[UKJIMYECKON YaCTOTHI U MEPHOAA, CBOOOI-
HBIX U 3aTyXaroIluX, aBTOKOJICOaHU U BBI-
HYX/IEHHBIX KoJeOaHuii. 3HaTh mpolecc
pacnpocTpaHeHHs KoJieOaHH B ynpyroi
cpezie, siBJIeHHE UHTEep(EepeHLInU U Ju(pak-
IIUH BOJTH.
YMmerb: GOpMyIHPOBATH MIOHATHE BOJIHBI
IIpaktnueckoe 3ansatue Nel4 «MexaHnueckue Koe- 2 2 mp Ymersn: n300paxars rpaduuecky rapMoHH-
36 | GaHMS U BOJHBI» Yyeckoe Koje0aTeabHOoe IBUKEHNE, PellaTh
3aJlauM Ha HaXO0XJIeHUEe IapaMeTpoB rap-
MOHHYECKOT0 KoJIeOaHMs
JlaboparopHnas pabota Ne 4 «/3yueHune 3aBUCHMOCTH 2 2 1p YMeTh: cOOMpPATh ANEKTPUUYECKYIO LIETh 0
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37 | nepuosa KosebaHU MaTeMaTUYECKOr0 MasiTHUKA OT cXeMe, CHUMaTh [oKa3aHus IpUOOpoB, Mpo-
JUTMHBI HUTH» BOJIUTH BBIYHMCIICHUS ¥ BBIYUCIISTH MOTPE-
HOCTHU M3MEPEHUH U JIes1aTh BBIBOJ 10 IIPO-
JIEIIaHHON pabore
Tema 4.2 Dj1eKTPOMarHuTHBIE KOJIEOAHMSI
CBoboaHbIe eKTpoMaruuTHele kojebanus. [Ipespa- 3HATh: CXEMY 3aKpbITOI'0 K0J€0aTeIbHOIO
38 | meHMe 3Hepruu B KojeOaTeIbHOM KOHTYype. 3aTy- KOHTYpa 1 OCHOBHbBIE SHEPTIeTHUECKHUE MPO-
XaroUlye 31eKTPOMarHuTHele KoseOanus. I'eneparop IECCHI, TPOUCXOIAIINE B HEM, POPMYITY
HE3aTYXaOLIUX 3JIEKTPOMArHUTHBIX KOJIeOaHuH. ToMcoHa, yMeTb: 0OBACHATH BOSHUKHOBE-
HUE pe30HaHCca B 3JIEKTPUUECKOH LienH, pe-
I1aTh 33/1a4K Ha OIpe/IesIeHe epruosia Ko-
neGaHMii, 9aCTOTHI, 3aIICHIBATh YPAaBHEHHS
KoJIeOaHU CUJIBI TOKA U HAIIPSKEHMSL, 1O
YPaBHEHHIO CTPOUTH IrpauKu KOJIeOaHUH 1
U3 ypaBHEHHUs HAXOJUTh aMIUIUTYy KoJle-
OaHMi, 4aCTOTY U NMEepHOJ KosieOaHUI
Tema 4.3 IlepemeHHBII TOK
39 | BemyxneHHsble dnekTpuieckue Konedbanus. [lepemen- 3HaTh: OHATHE IEPEMEHHOT0 TOKA, 3aKOH
HbIii Tok ['eHepaTop mepeMeHHOro Toka. EMkocTHOE u Owma 1115 11enu nepebMeHHOT 0 TOKa, 1eHCT-
MHAYKTHBHOE COIIPOTUBIICHUS IEPEMEHHOTO TOKa. 3a- BYIOIIIEE 3HAUEHUE TOKA U HANPSKEHUs, Oll-
KOH OMa 17151 3JIeKTPUYECKOM LIenH epeMeHHOro To- pelienieHusl akTUBHOT'O, UHAYKTUBHOTO U €M-
ka. PaboTta 1 MoHocTs nepeMenHoro Toka. TpaHc- KOCTHOTO COIPOTHBIICHUN
¢dopmaropsl. Toku Beicokoii yacToTsl. [lomydenue, YMeThb: HaX0AUTh IEHCTBYIOIIE6E 3HAUCHHE
nepegaya u pacrpeeseHue dJIeKTPUUeCKOl SHEPTUH. CHJIBI TOKA W HANPSKCHUS, HHIYKTUBHOE U
€MKOCTHOE COITPOTUBIIEHHE
40 | JIabopartopHast pabota Ne 5 «3mepenne EMKoCcTH 2 np YMeTb coOMpaTh IIEKTPUUECKYIO LIETb 10
KOHJIEHCATOpa cXeMe, CHUMaTh MoKa3aHus NpubopoB, Mpo-
BOJIUTH BBIYHMCIICHUS ¥ BBIYHUCISITH TTOTPEIII-
HOCTH U3MEpPEHUN
41 | JIabopatopHas pabota Ne 6 «3mMepeHre HHAYKTUBHO- 2 mp YMeTb coOupaTh IEKTPUUECKYIO 1IETh 110

CTHU KaTYILIKW»

cXeme, CHUMAaTh IOKa3aHus MpubOpoB, Mpo-
BOJUTH BBIYMCIICHUS U BBIYUCIIATH IOTPELLI-
HOCTH U3MEPEHUN
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Tema 4.4 DieKTPOMarHuTHbI€ BOJIHbI

[IpakTuueckoe 3anarue Ne 15 2 3HaTh: onpeeeHUs IEKTPOMArHUTHOTO
42 | «DAEKTPOMAarHUTHOE MOJIe KaK OCOOBIN BHJI MaTEPHH. 110JI51, 3JIEKTPOMArHUTHBIX BOJIH, CBOMCTBA
OnekTpoMarHuTHble BoJHbL. Bubparop ['epua. Ot- AJIEKTPOMArHUTHBIX BOJIH, OCHOBHBIE MTPHUH-
KPBITBHIN KOJIeOaTeNbHBINH KOHTYp. M300peTeHue paano LIl PAJUOCBA3HU
A.C. [lonioBbiM. [ToHsITHE O paIUOCBAZN» YMeTh: CTPOUTh IpaduK FIECKTPOMATHHT-
HOU BOJIHBI B KoopauHarax E,B,V, Berunc-
JSTh AJUHY, YaCTOTY 3JIEKTPOMAarHUTHOU
BOJIHBI
Paznea 5 Ontuka 16 6 a1.p.
2 mp.3.
Tema 5.1 Ilpupona cBera
CKopocTh pacpocTpaHEHUs CBETA. 3aKOHBI OTpaXKe- 2 3HATh: BOJIHOBYIO IIPUPOJY CBETA, IPUHLIUII OK 01
43 | Hus u npenomieHus csera. [lomHoe oTpaxenue. JIun- I'rolireHca, KOrepeHTHOCTh 1 MOHOXPOMa-
3bl. ['11a3 kak ontuyeckas cucrema. ONTuYecKue npu- TUYHOCTb, 3aKOHBI OTPAXKEHUS U TIPeJIoMIIe- OK 02
O0pBL. HUS CBeTa, (PU3NUECKUil CMBICI TTOKa3aTels
MIPEJIOMIICHUS OK 04
yMeTb: CTPOUTH U300pakeHUsI IPEIMETOB,
JaBaeMble JTMH3AMH, U300paKaTh Maiat0- OK 05
IIUH, OTPAXEHHBIM U MPEITOMIIEHHBIN JIy4H,
0003HauaTh COOTBETCTBYIOIINE YIJIBL, pe-
11aTh 3a/1a4i Ha IPUMEHEHNE 3aKOHa Ipe-
JIOMJIEHUS], HAa OTPEJIEIIEHNE 3aBUCHMOCTH
MEX1y IJIMHON BOJIHBI M YaCTOTOM Kojeba-
HUW;
44 | JIaboparopnas pabota Ne 7 «M3mepeHue mokazarens 2 2 n1p

MMPCIOMJICHUSA CTCKJIA»

Tema 5.2 BoiHOBBIE CBOIICTBA CBETA
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UnTepdepennus ceeta. KorepeHTHOCTH CBETOBBIX JTy-

3HaTh: PU3NUECKYIO CYIIHOCTb SIBJICHUS UH-

45 | weil. UnTepdepeHus B TOHKUX IIEHKAX 2 TepdepeHnnu, npuMeHeHne nHTepepeH-
[Tonocel paBHo# TonmuHbL. Kosbiia HetoToHa 1N,
Hcnonb3oBanue HHTEP(EPEHIINN B HAYKE U TEXHHKE. (U3NUECKyIO CYIIHOCTD SIBJICHUHN Audpax-
[[1H, TIOJISIPU3ALIAY, YCTPOUCTBO TUdpaKiu-
OHHOM pemeTKH, MOHATHE O rojorpadumu,
Hudpakuus ceera. Judpakuus Ha mienu B napai- 3HaTh: PU3NYECKYIO CYIIHOCTH SIBICHUI
46 | nenpHbIX dy4ax. Judpakunonnas pemérka. [lonstue 2 nupakuy, MoIsipyu3aluy, yCTPOUCTBO IU-
o rosnorpadun. [lonspuzanus monepednsix BoH. [1o- ($pakMOHHON pemETKH, OHITHE O T0JI0-
JSIPOUBIL. rpaduu,
Jlaboparopnas pabota Ne 8 «3mepeHue JJIMHBI CBe- 2 2 np YMeTb U3MepsTh IJIHUHY CBETOBOM BOJIHBI C
47 | TOBOI BOJIHBI C IOMOIIBIO TU(PPAKITHIOHHON PEIICTKI MTOMOIIBIO AUPPAKIUOHHON PEeIIETKH
48 | Ilpaktuueckoe 3anarue Ne 16 «J/lucnepcus cera. 3HaTh ONpeaeeHus AUCIEPCUN CBETA,
N3yuenue cnektpoB. YibTpaduosneroBoe u uHppa- 2 2 mp CIIEKTpa, IPUPOY YIbTPaPHOIETOBOTO,
KpacHoe u3iyueHus. Penrrenosckue nyuu. MIx npupo- MH(PPAKPACHOT O, PEHTT€HOBCKOT'O U3JTyde-
Jla ¥ CBOMCTBA.» HUU
VYMeTh paznu4arh CIEKTPbl, IPUBOAUTH
IIpUMeEpBl IPUMEHEHMS] U3JTyYEeHUN
JlaGopatopHas pabota Ne 9 «Habnronenue cromHoro | 2 2 1p 3HaTh pa3IMYHbIE BUJIbI CIIEKTPOB
49 | u TMHEWYaTOro CeKTPOB»
Pasznen 6 14 6 mp.3.
DJIeMEeHThI KBAHTOBOM (U3HKH 4 11p
Tema 6.1 KBanToBasi onTuka
KBanrtoBas runoresa [1nanka. ®otonsl. BuenmHmii ¢o- 3HaTh: runore3y llnaHka o kBaHTax, Cyll- OK 01
50 | roanextpuueckuii d3pdext. Bayrpennnit poroadpdexr. | 2 HOCTb sBJIeHUS (HoTor(deKTa, NpUMeHEeHNE
Tuns! (HOTOITEMEHTOB. dororddekra, OK 02
yMeTh: pelliaTh 3aJja4ui Ha IPUMEHEHUe
ypaBHeHMs DiiHIITelHa Ui hoTodddexra, OK 04
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[IpakTrueckoe 3ansatue Ne 18 2 2 ap 3HaTh: cTpoeHue aroma 1o Pesepdopay u
51 | «Pa3BuTHE B3MUIA10B HA CTPOEHUE BEIIECTBA. 3aKOHO- bopy, npuHLUI NENCTBUS KBAHTOBBIX I'€HE-
MEpPHOCTH B aTOMHBIX CIIEKTpax BojpopoJa. AnepHas paTropoB
Moieb aroma. OnbiTel J. Pesepdopaa. Moaens ato- YMeTh: 00BSICHUTH 3aKOHOMEPHOCTH CIICK-
Mma Bogopoaa no H bopy. KBanToBble reHepatopsl.» TPOB BOJOpOJA
Tema 6.2 @uznka aTOMHOrO siipa 6
Jlab6opaTtopHnas padota Ne 10 «M3ydenue npubopos 2 3HaTh: oMpeieTICHUEe PAIMOAKTUBHOCTH,
JUls HaOJIOA€HUS U PETUCTPALMU 3apsKEHHBIX Yac- ocobeHHOCTH anbda-, 6eTa- u ramma- pac-
52 TUI 1a/I0B, YCTPOHCTBO MPUOOPOB ISl PErHCT-
EcrecTBeHHas pajiOaKTUBHOCTh. 3aKOH PaJOaKTHB- pauuu u3Iy4eHui
Horo pacnaza.. Dpdexr BaBunosa — YepeHKOBa» YMeTh COCTaBIATh peakuuu anbga- u 6era-
pacrazioB
[Ipaktuueckoe 3anstue Ne 19 3HaTB: CTPOCHHE aTOMHOTO siipa, puznye-
53 Ctpoenue aToMHOTO sipa. [ledext macchl, JHEPIrust 2 CKYIO CYIITHOCTb U IPUPOJLY SJIEPHBIX CHJI,
CBSI3M U YCTOMYMBOCTb aTOMHBIX s11€p. S nepHbIe pe- 2 np (bopMyiTy SHEpPTUH CBSI3M ATOMHBIX S/IED,
akuuu. MckyccTBeHHas paiiOaKTUBHOCTbD. MEXaHM3M JIEJICHUS SIIep YpaHa, yCIOBHUS
IIPOTEKAHUS LENHONW PeaK1u, YCTPOICTBO
peaxkTopa
YMeThb: HAXOAUTh COCTaB aTOMHBIX SJIED,
BBIUUCIISTH SHEPTUIO CBSI3U aTOMHBIX SIED,
COCTaBIIAITh YPAaBHEHUS SACPHBIX PEAKIIMM,
3alKCcaTh PEAKIMIO IETICHMS sIIEp YpaHa
[TpakTrueckoe 3ansatue Ne 20 2 np 3HaTh: yCI0BUS IPOTEKAHUS LIETTHOM peak-
54 Henenue tsokensix saaep. Llennas saepHas peakuusi. 2 LIUH, YCTPOICTBO peakTopa Ha OBICTPBIX
Vrpasnsemas nenHas peakuus. S nepHblil peakTop. HEHUTPOHAX
55 JlaGopatopHas padota Ne 11 «M3y4yeHue Tpekos 3a- 2 2 1p YMerb: pazinuaTh TPEKU Pa3IUYHbIX Yac-

PSKEHHBIX YaCTHI IO TOTOBBIM (hoTOTpadusiMy»

THII

OK 05

OK 07

OK 09
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56

[Tony4yeHue v MpUMEHEHHE PATUOAKTUBHBIX U30TOIOB.
DJIeMEHTapHBIE YaCTHUIIBI.

3HaTh: NOJTy4YeHHE U TPUMEHEHUE PaTUOAK-
THUBHBIX U30TOIOB

Paszpen 7
IBosronusa Beeaennoit OK 01
Tema 7.1 Crpoenue u pazsutue BeeneHHoi
Hamra 3B€311as cuctema — ["anaktuka. [[pyrue ranak- 3HaThb: crpoenue Hamieit raiaktuku, mpo- OK 02
57 | Tuku. beckoneuHocTs Beenennon. Pacimmpsironascs HCXOXJIeHNE BeenleHHOM 1 3Be3 .
Bcenennas. Mogens ropsiueid Beenennoii. Ctpoenue u OK 04
IIPOUCXOXKICHNE TAJTAKTUK
Tema 7.2 DBosouus 3B631. ['unmore3a npoucxoxie- OK 05
Husl CoJIHEeYHOH CHCTeMBl.
TepmosinepHslii cunTe3. DHeprus ConHla U 3BE3I. 3HaTh: yCIOBUS OCYLIECTBIECHUS TEPMO- OK 07
58 | OBomonus 3Be3a. IIpoucxoxnenne Conneunoi cuc- AJIEPHOTO CUHTE3a, cTpoeHne CosHLa u
TEMBbI 3BE3[1 OK 09
59 | duszuyeckas kapTUHA MHpaA. ACTpOHOMUYECKAs Kap- WmeTs npeacrabienue o Gpu3nueckoi kap-
THUHA MUDA. TUHE MHUpa
Hro 117
ro:
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3 YcaoBusi peaju3anum y4e0HOi JUCHTUNIHMHBI

3.1 TpeGoBaHusi K MMUHMMAJILHOMY MATEPUAJIbHO — TEXHUYECKOMY O0ecrne4YeHH 0
Peanuzanus yqeOHON AMCIUIUIMHBI TPEOYeT HANWYHS y4eOHOTro KabuHeTa — 1abopaTopuu (PU3HMKH.

ObopynoBanne yaeOHOTo KabUHeTA!

[10CaZ0YHbIE MECTA [0 KOJIMYECTBY 00Y4AIOIIUXCS;
pabouee MecTO IpernoIaBaTels;

KJIaCCHasl J10CKa;

HarJsiJHble TocoOus (IIaKaThl);

CIpaBOYHbIE 1O0COOUS;

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

nprOOpPHI 00IIEro Ha3HAYCHUS U IEMOHCTPAIIMIOHHBIE:

- BBITIPSIMHTENB ceieHoBbIM BC — 24

- BBIIIPSIMUTEIb YHUBEPCAIbHBIN, BeIIpsiMUATENL BYTI,
- MeTpoHOM BOM,

- IpuOOP JUIsl IEMOHCTpAUH 1ehopMaliuy Tel,

- puOOp ISl IEMOHCTPAIMK JIMHEHHOTO pacIIipeHus,
- MarasuH COIPOTUBJICHUH,

- TUHAMOMETp JI€MOHCTPAIlMOHHBIH,

— MOJIeJIb IBUTATENSl BHYTPEHHETO CrOpaHus

- HabOp KOH/IEHCATOPOB,

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

12. - aMmnepMeTp JeMOHCTPAMOHHBIH,

13. - KoHAECHCATOP MTepEeMEHHON EMKOCTH,

14. - MukpomeTpsl,

15. - BOTBTMETpP TE€MOHCTPAITMOHHBIH,

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 ISl IEMOHCTPAIMH AJIEKTPOMArHUTHBIX BOJIH,
. - IpuOOp 11715 MOJSPU3AINY CBETA,

. - INH3BI HAJTUBHBIC,

. - HabOp 1O ONTHKE,

. - IITATHBBI C JIAIKAMHA U MypTamu,

. - %é1100,

. - IIAPUKU METAJTMYECKHE,

. - IUIUHAPHI MEHBIC, CTANIbHBIE, ATFOMUHHIEBBIC,
. - OpyCKH Me/HbIe, CTabHbIC, ATFOMHUHHUEBEIC,
. - BECBI C pa3HOBECAMH,

. - IITAaHTeHIIUPKYJIH,

. - OropeTka,

. - KalIIsIPHI,

. - rurpometp JlamOpexTa,

. - ICUXpoMeTp ABrycra,

. = KAJIOPUMETPHI,

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

. - BOJIbTMETPBHI,

. - aMITEPMETPHI,

. = PE3UCTOPBHI,

. - BEIKJTFOUATEIN OJHOTIOIIOCHEIE,

. - PEOXOp/IHl,

. - TU(paKINOHHBIE PEMIETKH, TUHEHKH,

. = 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

[TepeyeHr pexoMeHIyeMBbIX Y4eOHBIX W3IaHUi, VIHTEpHET-pecypcoB, MOTOJHUTEIHLHON
JTUTEPaTyphl

OCHOBHBIE HCTOYHHKHU:
1. C. Jleryra, A. Yakak; MunucrepctBo oopazoBanus u Hayku Poccuiickoit ®enepanuu, dene-
pallbHOE TOCyAapCTBEHHOE OrOKeTHOE 00pa3oBaTelIbHOE YUPEXKIIEHUE BBICHIET0 00pa3oBaHUs
«OpeHOyprckuii rocyJapcTBEHHBIN yHIUBepcuTeT». - OpenOypr: OI'Y, 2020. - 307 c.: un. - bu6-
muorpad. B kH. - ISBN 978-5-7410-1575-9; To xe [DnektponHwii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=485362

JlonoHUTEeIbHbIE HICTOYHUKH:
2. T.W. IMuckapesa, A.A. Yakak; MunucrtepctBo obpazoBanus u Hayku Poccuiickoit denepa-
uu, OpenOyprekuii ['ocygapctBenHbiii Y HuBepcuTeT. - OpenOypr: OI'Y, 2020. - 131 c. : wi. -
bubmuorpad.: c. 105 - ISBN 978-5-7410-1500-1 ; To ke [Dnextponnsii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=469430

[TporpamMmmHuoe obecrieuenue u IHTEpHET — pecypcChl
3. www. fcior. edu.ru
4. wwww. dic.academic.ru
5. https//fiz/1september.ru
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4 KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHHMA AUCIIUIIJIMHBI

KoHTpoJIb ¥ OlleHKAa pPe3ybTaTOB OCBOCHUS YYCOHOUH JMCIUILIMHBI OCYIIECTBIISICTCS
IpernojaBaTesieM B MPOLECCe MPOBEICHUS MPAKTUYECKUX 3aHATUN U 1a00paTOpHBIX paboT, Tec-
TUPOBAHUS, TIPOBEJCHUS CAMOCTOSITEIILHBIX U KOHTPOJIHBIX PabOT, a TaKKe BBITIOJHEHUS 00Y-

YaroMMUMHACA NTHAUBUAYAJIBbHBIX CAMOCTOATEIIbHBIX JOMAIIHHUX pa60T.

Pe3yabTaThl 00yueHus
(ocBOeHHBbIE YMEHMSI, YCBOCHHbIE 3HAHUS)

DopMBbI U METOIbI
KOHTPOJISI M OLIeHKH
pe3yJIbTaToOB 00yue-

HHUS

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

OTHCHIBATH M OOBACHATH (PU3NUYECKHE SBJICHUS U CBOMCTBA Tell:
JIBI)KEHUE HEOECHBIX TEJ U UCKYCCTBEHHBIX CITyTHUKOB 3€MJIH;
CBOICTBa ra3oB, )KUJKOCTEN U TBEPIX TEI; AJIEKTPOMArHUTHYIO
MHYKIHIO, PacIIpOCTPAHEHHE AJIEKTPOMArHUTHBIX BOJIH; BOJIHOBBIE
CBOICTBA CBETA; M3IyYCHUE U MOTJIOIIEHHE CBETa aTOMOM; (hoTOd -
dexr;

OTJIMYATh TUIIOTE3bl OT HAYUHBIX TEOPUH;

JeJIATh BBIBOAbI HA OCHOBE DKCIIEPUMEHTAIIbHBIX JJaHHBIX;
NPUBOMTH MPUMePBI, I0KA3bIBAIOIINE, YTO: HAOIIOAEHUS U IKCIIe-
PUMEHT SIBJISIFOTCSI OCHOBOM JJIs1 BBIIBM)KEHUS TUIIOTE3 U TEOPHIA,
HO3BOJISIIOT IPOBEPUTH UICTUHHOCTh TEOPETHUUYECKUX BBIBOOB; (hU3HU-
YyecKasi TEOPHS 1aeT BO3MOKHOCTb OOBSICHITh U3BECTHBIE SIBICHUS
HOPUPOBI M Hay4YHbIE (DAKTHI, IPEJICKA3BIBATD €11I€ HEU3BECTHBIE SB-
JICHUS;

NPHUBOMTH NPUMePbI IPAKTUYECKOTI0 MCII0JIb30BaHMS (PU3UYECKUX
3HAHUM: 3aKOHOB MEXAHHUKH, TEPMOJNHAMHUKH U DJIEKTPOAUHAMUKU B
DHEPIrEeTHUKE; PA3JINYHBIX BUJIOB JIEKTPOMATHUTHBIX M3JIYYEHUH IS
Pa3BUTHS PaJNO U TEJIEKOMMYHUKALIUNA, KBAHTOBOW (pU3MKHU B co3/1a-
HUU I€PHOU DHEPIETUKH, JIa3€POB;

BOCIIPMHMMATH U HA OCHOBE I0JIY4YeHHbIX 3HAHUI CaMOCTO-
TeJIbHO OLleHNBATh NH(POPMALIHIO, COAECPIKALIYIOCSA B COOOIIEHUSIX
CMMU, NnTepHeTe, Hay4HO - NOMYJISPHBIX CTaThsX;

MCII0JIb30BaTh IPUOOPETEHHbIE 3HAHUS U YMEHUS B PAKTUYECKON
JEATEIbHOCTH U IIOBCETHEBHOU KU3HMU:

JUtst obecrieyeHusi 0€30MaCHOCTH KU3HEAESITEIbHOCTH B ITPOLIECCE
UCIIOJIb30BAaHUS TPAHCIIOPTHBIX CPEJCTB, OBITOBBIX AJIEKTPOIPUOO-
POB, CPEICTB PaJMO — U TEIEKOMMYHHUKAIIMOHHOW CBSI3H;

OLIEHKH BJIMSIHUS HA OPTaHU3M YEJIOBEKA U IPYTUe OPraHnu3MBbl 3a-
TPSI3HEHUSI OKPYKAOLIEH CpeJibl;

paloOHaIbHOIO IPUPOIONOIB30BAaHUS U 3AILUTHI OKPYKAOLIEH
CpEJBL.

B pesynbrare usydenus yueOHoM qucuuruinibl «Pu3nka» odydaro-
IIUHACS JOJDKEH:

3HATh/IIOHUMATh:

CMBICJI IOHATHIA: PU3NUecKoe sBIeHNE, TUIIOTe3a, 3aKOH, TEOPHUs,
BEIIIECTBO, B3aUMOJICHCTBHE, 3JIEKTPOMAarHUTHOE TI0JIe, BOJIHA, (o-
TOH, aTOM, aTOMHOE€ SIp0, HOHU3UPYIOIINE N3ITYy4eHUS, TUIAHETA
CMBICJ (PM3MYECKHX BEJIUYMH: CKOPOCTh, YCKOPEHHUE, Macca, CUIIa,

OI_IeHKa 3a BBICTYILJIC-
HHUC Ha CCMHUHApPCKUC
3aHATHUA

OreHka 3a 3aIury Jia-
OopaTopHOH pabOTHI
OIICHKA 3 3aIINTY J1a00-
paTopHOIi PabOTHI
OLIEHKA 32 TECT

olleHKa 3a pedepar

OIICHKA 32 BBIIIOJHEHUE
nabopaTopHOI PabOTHI
OIICHKA 3a 3aIIUTYy Jia-
OopaTopHOU pabOThI
OIICHKa 3a OTBET Ha ce-
MHWHAapPCKOM 3aHATHUHN

OlleHKa 3a pedepar
OIIEHKa 3a COOOIIeHNE

OII€HKA 3a TCCT

OLIEHKA 32 3aIlUTY JIa-
OopaTopHOU pabOThI
OlIeHKa 3a pedepar
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UMITYJIbC, pa00Ta, MEXaHNUECKast YHEPTHsl, BHYTPEHHSS SHEprHs, a0-
COJIIOTHAS TEMIIEpaTypa, CPeIHss KHHETUYEeCKast YHEPTUs YaCTHIL
BEILIECTBA, KOJIMYECTBO TEIUIOTHI, 3JIEMEHTAPHBIN JIEKTPUUCCKHIA
3apsiz;

CMBICT (PU3MYECKUX 32aKOHOB KJIACCHUCCKON MEXaHUKH, BCEeMUPHO-
T'O TSATOTEHUS, COXPAHEHUS SHEPTHH, UMITYIIbCA U HIEKTPHUECKOTO
3apsaaa, TEPMOJAMHAMUKH, HIIEKTPOMAarHUTHOW MHITYKIUH, (HOTOI (-
dexra;

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

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a Tect

Onenka 3a paboTy Ha
CEMUHAPCKOM 3aHATHH
Onenka 3a UTOroBbIN
TeCT
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