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1. HOSICHUTEJBbHASA 3AIINCKA

Pabouas mporpamma obieo06pazoBatenbHON yueOHou quctuminasl OY .09
«Dusuka» npegHazHaueHa s uzydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME JKEJIe3HOJOpOoKHOTro TpaHcnopta KocTpomckoir oOnactu» (manee
TEXHUKYM), peaJu3yIolleM 00pa30BaTelIbHYyI0 MPOTrpaMMy CpPEIHEro OOIlero
oOpazoBaHuss B  TMpejeliax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHOil nporpammel CITO (OINIOIT CIIO) na 6a3e OCHOBHOTO OOIIETro
00pa30BaHMsI MPU MOATOTOBKE CHEIMATUCTOB CPEIHETO 3BEHA.

PaGouast mporpamma paszpabortana Ha ocHoBe TpeboBanuit ®I'OC cpemgHero
o011ero oOpa3oBaHusl, MPEABIBIAEMBIX K CTPYKTYpPE, COACPKAHUIO U Pe3ybTaTam
ocBoeHus yueOHoU pgucuumimabl OVY][.09  «®usuka», B COOTBETCTBUU C
PexoMenpanusamMu mo opraHu3aliiy MOJYYEHHUs] CPETHEro o0Iiero oopa3oBaHus B
npeenax OCBOCHHUsI 00pa30BaTeNbHBIX MPOTPAMM CPETHETO MpOo(deccrnoHaTbHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIero oOpa3oBaHMsI C Y4ETOM TpeOOBaHUIA
dbenepalbHBIX TOCYAapCTBEHHBIX O0PA30BaTENbHBIX CTAHAAPTOB W IMOJIy4aeMOU
npodeccun WM CHEIUATbHOCTU CPEAHEr0 MpodecCHOHANIBHOTO 00pa30BaHUs
(mucemo JlemapraMeHTa TOCYJApCTBEHHOM TOJUTUKH B c(epe MOArOTOBKH
pabounx kaapos u JII10 Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue nporpammbl OY]J[.09 «®Pusnka» HampaBiIeHO HA JOCTHUKEHUE
CIEIYIOIIUX 1eJIe:

1) ocBoeHHe 3HAHUH 0 PyHIAMEHTAIBHBIX (PU3HMUCCKUX 3aKOHAX M IMPUHITUIIAX,
JIeKalMX B OCHOBE COBPEMEHHOW (DM3MUECKON KapTHHBI MHUpa; Haunbomee
BAXKHBIX OTKPBITUSX B 007acTH (DU3MKH, OKA3aBIIUX ONPEIEISIONIee
BIIUSHUC HA PA3BUTHE TEXHUKHU U TEXHOJOTHUHW; METOJaX HAYYHOTO MO3HAHUS
TPUPOJIBL;

2) OBJIaJICHUC YMECHHUSIMH TIPOBOJIUTH HAOIOACHHUS, TNIAHUPOBATh U BBIOJHSTH
DKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJEIH, TPUMEHSThH
MOJIyYCHHbIC 3HaHUS 10 ¢u3NKe i OOBSCHEHUS Pa3HOOOpa3HBIX
bu3MYeCcKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTUUYECKH HCIOIb30BATh
dbu3nueckue 3HAHUA, OIEHHWBATH JOCTOBEPHOCTh ECTECTBEHHOHAYYHOM
uHdopmaIuy;

3) pa3BuUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPYECCKHUX
CIIOCOOHOCTEH B TIporiecce MPHOOpETeHUs] 3HAHUM U YMEHUH 1Mo (Pu3MKe C
UCITOJIb30BAaHUEM PA3IMYHBIX HMCTOYHHKOB HWH(POPMAIMA W COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

4) BoCHHUTaHHE YOCKICHHOCTH B BO3MOYXHOCTH ITO3HAHHUS 3aKOHOB IPHUPOJIBI,
WCITOJI30BAHUS JIOCTH)KCHUH (DU3UKM Ha OJIaro pa3BUTHS YEIIOBECUCCKOMN
[IUBUJIM3AIMHN; HEOOXOIUMOCTH COTPYJAHUYECTBA B IMPOIIECCE COBMECTHOTO
BBITIOJTHCHHUS 33]1a4, YBOKUTEILHOTO OTHOIIICHHSI K MHEHHUIO OIITOHEHTA MTPH
00CYXXJIEHUH TIPOOJIEM E€CTECTBEHHOHAYYHOTO COJIEPIKaHMsI; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OIICHKE WCIOJIb30BaHUSI HAYYHBIX JIOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIIEH CPEJIbl;

5) UCMONb30BaHUEC TNPUOOPETECHHBIX 3HAHUH W YMEHUH ISl peIICHUs
MPAKTUYECKUX 3a/]a4d TMOBCEIHEBHOW >KM3HH, oOecreueHusi 0e30MacHOCTH
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COOCTBEHHOW KW3HM, PalMOHAIBHOTO MPUPOJIOINOJIB30BAHUS U OXPaHBI
OKpYXarolen cpeibl U BO3MOXKHOCTh MPUMEHEHHUsS] 3HAHWW MpU pPElIeHUU
3aJlay, BO3HUKAIONIUX B MOCJEAYIOEed Mpo(ecCHOHaNbHOM 1S TeIbHOCTH.
B nporpammy BKIIIOU€HO cojiep:KaHKe, HapaBJIEHHOE Ha (POPMUPOBAHUE Y
CTYJICHTOB KOMITETEHIIN, HEOOXOAUMBIX J1Jisl KauecTBeHHOro ocBoeHust OITOII
CIIO na 6a3e 0CHOBHOTO 00111ero 00pa30BaHUs C MOJYYEHUEM CPEIHEro 00IIero
oOpa3oBaHusl, MPOrpaMMBbl MOJTOTOBKH crieliaiucToB cpeanero 3sena (I1IICC3).
2. OBIIIASI XAPAKTEPUCTUKA YYEFHOU JUCIUILINHBI OY 1,09
«OU3UKA»

B ocHoBe yueOHoN auctuminabl OY /(.09 «®Pusnkay JIeKUT yCTAHOBKA Ha
dbopmupoBaHre y o0O0ydaeMbIX CHUCTEMbl 0a30BBIX TOHATHH (QU3UKH U
NpE/ICTaBICHUI O COBpEMEHHOW (pU3MUecKol KapTHHE MHpa, a TaKke BhIpaboTKa
YMEHHUM MPUMEHSATH (HU3HUECKUE 3HAHUS KaK B MPOPECCHOHATBHON JESITEIbHOCTH,
TaK U JJIs1 PeLEeHUs )KU3HEHHbIX 3a/1a4.

MHorue nosjoxeHusi, pa3BuBaemMble (U3UKON, pACCMaTPUBAIOTCS KaK OCHOBA
CO3/laHMsl M  UCHOJb30BaHUS HMH(POPMALMOHHBIX U  KOMMYHHUKALIMOHHBIX
texHonorut (MKT) — opgHoro w3 Haubosiee 3HAYMMBIX TEXHOJOTHYECKHX
JOCTHKEHUI COBPEMEHHOMN LIMBUIN3ALIUN.

®du3rka JaeT K04 K MOHUMAHUIO MHOTOYHCIICHHBIX SIBJIEHUI U IPOLIECCOB
OKPY>KaIoIllero Myupa (B €CTECTBEHHOHAYYHBIX 00JIaCTAX, COLUOJIOTUH, SKOHOMUKE,
A3bIKE, TUTEPATYpPE U 11p.). B dusuke popMupyroTCs MHOTHE BUIbI ACSITEIBHOCTH,
KOTOpbIE HMMEIOT METanpeIMETHbIH xapaktep. K HuUM B mepByro ouepeab
OTHOCATCA: MOJEIIUPOBAHUE OOBEKTOB M IMPOIECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TO3HAHUS, CHUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QOpMyJIHpPOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATU3alsl, BbISIBJICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M, MOMCK AHAJIOrOB, YINpaBlieHHE OOBEKTaMH U
npoueccamMu. VMIMEHHO 3Ta JUCHUIUIMHA I103BOJISIET IO3HAKOMUTBH CTYIEHTOB C
HAayYHbIMU METOJAaMH MO3HAaHMs, HAYYUThb HX OTIUYATh TUIIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

dusuka uMeeT OyeHb  OONBIIOE U BCEBO3pACTAIOUIEe  YHUCIO
MEXIUCUUIUIMHAPHBIX CBA3€H, MpUYeM Ha ypOBHE KaK MOHATUHHOTO ammnapara,
Tak W UHCTpyMmeHTapus. Cka3aHHOE TO3BOJISIET paccMaTpuBaTh (PHU3UKY Kak
METaJUCLUHUIUIMHY, KOTOpas MpeAOoCTaBIseT MEXKIUCLHUILUTMHAPHBIN SI3bIK IS
ONMMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISIETCS CUCTEMOO0OPA3yIOLIUM dbakTopoM TUISt
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX TNPEIMETOB, MOCKOJbKY (U3UUECKUE 3aKOHBI
JeXaT B OCHOBE COJEP)KAHMSI XUMHH, OWOJIOTHH, reorpaduu, acTpOHOMUU U
CHeIUalIbHBIX  AUCHUIUIMH  (TeXHUYECKas  MEXaHWKa,  DJIEKTPOTEXHMKA,
ANEKTpOHUKA W Jp.). YdueOHas auctummHa OVY].09 «®Duszuka» coszmaer
YHUBEPCAIBHYIO 0a3zy i U3y4deHHUs OOmenpoPpeCcCHOHANBHBIX U CIEUATBbHBIX
JTUCIUIUINH, 3aKIa1bIBast (PyHIaMEHT JJIs IOCIEAYIOUIero O0yYeHHs CTYACHTOB.

OOnanast JOTMYECKOW CTPOMHOCTHIO M OMHMPAsCh Ha SKCIEPUMEHTAJIbHBIC
daktel, yuebHas muctummmHa OVY.09 «Duszuka» dopmupyer y CTYISHTOB



NOJJIMHHO Hay4yHO€ MUpOoBO33peHue. Ddusuka sSBISIETCS OCHOBOM YYE€HHUS O
MaTepuaibHOM MHUPE U PeliaeT MpoOIeMbl 3TOTO MUpA.

B conepxanuu y4yeOHOM MUCHMIUIMHBI TIO (U3HKE TMpU MOATOTOBKE
OOy4YaronMxcs Mo CHEeUAIbHOCTH TEXHUYECKOTO Mpoduiist npodeccuoHaIbHOTO
oOpa3oBaHus MPOGUILHON COCTABIIAIONICH SBISETCS pa3iaen « DIEKTPOANHAMUKAY,
Tak Kak crnenuanbHOCTh: 23.02.01 «Opranuzanus mepeBO30K W yIpaBICHHE Ha
TPaHCIOPTE» OTHOCUTCA K ATOMY MPOGUII0 U CBsA3aHA C DAJIEKTPOTEXHUKOU U
AIEKTPOHUKOM.

Teopernueckue cBeaeHUS MO (U3UKE TOMOJHSAIOTCS JIEMOHCTPALUSIMH M
1a00paTOPHBIMU paboTaMH.

N3yuenne obmieoOpazoBaTenbHol yueOHoi nuctumauibl OY1.09 «Duszukay
3aBepIaeTCs TMOJBEICHUEM WTOTOB B (OpME HHTETPUPOBAHHOTO DJK3aMeHa B
paMKax MPOMEXKYTOUYHOM arTrecTaluu CTyaeHToB  mporecce ocBoeHus OIIOIT
CIIO c nmomyuenuem cpennero odmiero oopazopanus (IITICC3).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

Vuebnas auciumuaa OY J1.09 «dusukay SBIIeTCS YICOHBIM IIPEIMETOM 10
BBIOOpY U3 00s3aTenbHON mpenMeTHor obnactu «EctectBenHble Haykn»y OI'OC
CpeaHero oo1iero oopa3oBaHusl.

B texnukyme yueOnas nucnumuinHa OVY].09 «®wusuka» uzyyaercs B
obmeoopazoBarenbHoM Iukie yueoHoro rurana OIIOIT CIIO na 6a3e 0CHOBHOTO
oO1iiero oOpazoBaHusi ¢ MOIyYeHHEM cpeanero ooiiero oopazoanus (IITICC3).

B yueOnbix miranax IIIICC3 wmecto yuebnoi aucuummael OVY/[.09
«Duszuka» — B cocTaBe 0011e00pa30BaTEIbHBIX YUEOHBIX TUCHUILIMH MO BHIOODY,
dbopmMupyeMbIX U3 00513aTeNbHBIX MpeaMeTHBIX o0nacteit @I'OC cpennero oo61ero
oOpazoBanus, creuuanbHocTH: 23.02.01 «Opranuzaius nepeBo30K U yIpaBiIeHUE
Ha TPAHCIIOPTE» TEXHUUECKOTO Mpodusis npodhecCuoOHaAILHOTO 00pa30oBaHuUsI.

4.PE3YJBbTATHI OCBOEHUSA YUYEBHOW JUCHOUTIIMHBI
OcBoenue coaepkanus yueoHoi qucuuruiiabl OY J1.09 «dusznkay odecrieunBaet
JIOCTUKEHUE CTYJEHTaMU CJIEIYIOIINX Pe3yJIbTATOB:
JIUYHOCHHDBIX
— YyBCTBO TOPJOCTH U YBAKEHHUS K HCTOPUU U JTOCTUKEHUSM OTEUECTBEHHOMU
dbusznueckoil Hayku; (U3MYECKH TPaMOTHOE TOBEICHHE B MPOQPECCHOHATBHON
NEeATEIbHOCTH W OBITY mpu oOpamieHuu ¢ M[OpudopaMud U YCTPOMCTBaMU;
— TOTOBHOCTHh K MPOJOJDKEHHIO O0pa30BaHUS U TMOBBIMICHUS KBalu(UKAMK B
n30paHHOM TPOPECCUOHATILHON ACSTEILHOCTH U OOBEKTUBHOE OCO3HAHUE POJIHU
(bU3NIECKUX KOMIIETEHIIUHN B ATOM;
— YMEHHE WCIOJIb30BaTh JOCTIKCHHUS COBPEMEHHOW (PU3MUECKON HayKu U
(bU3NYECKUX TEXHOJIOTUIM Il TOBBIIMICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
pa3BUTHS B BHIOpaHHOM NTPO(ecCHOHaNbHOM eI TeIbHOCTH;
— yMEHHE CaMOCTOSITENIbHO J00bIBaTh HOBBIE I ce0s (u3uyeckue 3HAHUS,
WCIIOJIB3YSI JIJIs1 TOTO TOCTYIHBIC UCTOYHUKU WH(OPMAITNH;
— YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIE B3AMMOOTHOIIIEHUS] B KOMAHJIE 1O penie-
HUIO OOIIUX 3a1a4;



— YMEHHUE YHOPABIATh CBOEHW IMO3HABATENBHOW JEATEIBHOCTBIO, IPOBOAUTH
CaMOOLIEHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYaJIbHOTO Pa3BUTHS;
MemanpeomMen HblIX
— HMCIIOJIb30BAHKUE PA3JIMYHBIX BUIOB MO3HABATEIBHON JIEATEILHOCTH JJIs PEIICHUS
busznueckux 3ajay, MPUMEHEHHE OCHOBHBIX METOJOB TO3HaHUs (HaOMIOJCHUS,
ONMMCAHMS, WM3MEPEHUs, OKCIEPUMEHTA) JUIsl M3Y4YCHHUS pPAa3jIU4HbIX CTOPOH
OKPYKAIOIIEH IEMCTBUTEIILHOCTH;
— HCMOJb30BAHNE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEPALMI: TOCTAHOBKHU 3a/1ayH,
dbopMylIUpOBaHUSl TUIOTE3, aHalvM3a M CUHTE3a, CpPaBHEHUs, O0O0OIIeHMUS,
CUCTEMATHU3ALIMH, BBISBIICHUS MPUYMHHOCIEICTBEHHBIX CBS3€H, IOMCKA aHAJIOIOB,
dbopMynupoBaHUS BBIBOJOB JJIsl M3YYCHHUS PA3IUYHBIX CTOPOH (U3MUYECKUX
OOBEKTOB, SBICHUA M TIPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIUMOCTD
CTaJIKUBAThCA B MpodeccruoHalbHOi cdepe;
— YMEHHE TE€HEpHpOBaThb WJEU U OINPEAEATh CPEACTBA, HEOOXOAUMBIE IS HUX
peanu3anny;
— YMEHHUE HCIIOJIb30BATh PAa3JIMYHbIE MCTOUYHUKHU MJI1 MOJIy4YeHUs! (HU3HUECKON
uH(pOpMallK, OLIEHUBATh €€ JOCTOBEPHOCTH;
— YMEHHME aHAIM3UPOBATh U MPEJCTABIATh MH(GOPMAIMIO B PA3JIMYHBIX BUJAX;
— yMeHue MyOJUYHO MpPEeICTaBIATh PE3YyJbTaTbl COOCTBEHHOI'O MCCIIEIO0BaHUA,
BECTU JMCKYCCHUHU, JOCTYIIHO M TapMOHHUYHO coueTas cojaepkaHue u (Hopmbl
IpeACTaBIsIeMON HH(pOpMaLnu;
npeoOMemHulxX:
— cOopMHUPOBAaHHOCTh MPEACTABICHUN O POJId U MecTe (U3UKU B COBPEMEHHOM
HAay4YHOM KapTHHE MUpa; MOHUMaHUE (PU3NYECKOM CYIIHOCTH HAOJIOIa€MbIX BO
Bcenennoit  siBienuii, poau  pusuku B (GOPMHPOBAHUU  KpPyrozopa U
(yHKUIHMOHATIBHOW rPaMOTHOCTH YeJIOBEKA JJIs PEIICHMS MPAKTUUYECKUX 3aa4;
- BJIAJICHUE OCHOBOITOJIATAIOIUMHA buznueckumMu MOHATHUSIMU,
3aKOHOMEpPHOCTSIMM, 3aKOHAMH W TEOPHUSIMH; YBEPEHHOE HCIOJIb30BAHUE
(bu3nyeCKOil TEPMUHOJIOTHUN U CUMBOJIUKH;
— BJAJCHUE OCHOBHBIMM METOJAMHM HAy4YHOIO ITO3HAHUSA, HCIOJb3YyEMBIMU B
busuKke: HAOMIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;
— yMeHHusi o0pabaThiBaTh PE3yNbTaThl U3MEPEHUN, OOHAPYKMBATH 3aBUCHUMOCTH
MEeXIy (PU3NYECKUMH BETUYHMHAMU, OOBSCHATH MOJyUYCHHBIE PE3YJIbTATHI U JI€TaTh
BBIBO/IbI;
— c(hopMUPOBAHHOCTb YMEHUS pPeIIaTh PUINYECKHUE 3a4a4H;
— c()OPMHUPOBAHHOCTh YMEHUSI NMPUMEHSTh MOJYYCHHbIE 3HAHUS JIJIS1 OOBSICHEHUS
YCIIOBUM NMPOTEKaHUs (PU3NYECKUX SIBJICHUIN B IPUPO/IE, MpodeccuoHanbHoM cdepe
U Uil TOPUHATHS — NPAKTUYECKUX  PEHICHWA B TOBCEAHEBHOM  KU3HM;
— Cc(OpPMUPOBAHHOCTh COOCTBEHHOM MO3WUIIMK MO OTHOLIEHUIO K (PU3UYECKOU
nH(pOpMaIuu, MOTyd4aeMOl U3 Pa3HbIX HCTOYHUKOB.

CtyneHT, OCBOMBIINNA O0pa30BaTEbHYIO MPOTPpaMMy, IOJDKEH 00Ja1aTh
CJIETYIOIMMHU OOUTUMH KOMITETEHIIUSIMU:

OK 1. [lonumarp CyHnIHOCTh M COIMAJIBHYIO 3HAUYMMOCTbH CBOEH Oymymiei
npodeccun, MposIBIATH K HEW YCTOMYMBBINA HHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AEATEIbHOCTb, BHIOMPATH THUIIOBBIE
METO/bl M CIOCOObI BBIMOJHEHUS NPO(PECCHOHANBHBIX 3a/lay, OLEHUBATH HX
() PEKTUBHOCTH U KA4E€CTBO.

OK 3. [IpuHuMaTh pelieHus B CTAHAAPTHBIX U HECTAHIAPTHBIX CUTYAIUsAX U
HECTHU 32 HUX OTBETCTBEHHOCT.

OK 4. OcymiecTBISTh TOUCK U UCTOJb30BaHUE UH(POPMAIIUU, HEOOXOIUMON
JUTs1 3PEKTUBHOTO BHITIOJIHEHUS MTPO(ECCHOHANBHBIX 33/1a4, TPO(PECCHOHATIBEHOTO
Y TUYHOCTHOTO Pa3BUTHSL.

OK 5. Hcnonp3oBaTh MHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTHH B
poecCHOHANTEHOM eI TEIEHOCTH.

OK 6. Paborath B KOJUIEKTHMBE W KOMaHe, 3(PPexkTUBHO oOmaThCI C
KOJUIETaMH, PYKOBOJCTBOM, IOTPEOUTEISIMH.

OK 7. bpare Ha ce0s OTBETCTBEHHOCTh 3a pabOTy WIEHOB KOMAaHJbI
(MOTYMHEHHBIX ), PE3yIbTAT BHIMIOJHEHUS 3a/IaHUN.

OK 8. CamocrosiTeIbHO OMNpENEsaTh 3a7aud  MPO(PECCHOHATBHOTO H
JUYHOCTHOTO Pa3BUTHUSI, 3aHUMATHCS CaMOOOpa30BaHKEM, OCO3HAHHO TUIAHUPOBATH
MOBBINICHUE KBATU(PUKAIIIH.

OK 9. OpueHtupoBaTbCsl B YCIOBUAX YacTOW CMEHBI TEXHOJIOTMI B
npo(hecCUOHATBHOM NesSTENbHOCTH.

5.COJEP)KAHUE U CTPYKTYPA YYEBHOM JUCIIUTIJINHBI
5.1. Conep:kanue yueOHOM TUCUMILIMHBI
BBenenue

®uzuka — (QyHIaMeHTaldbHas HaykKa O Ipupojie. EcTecTBEeHHOHAYYHBIH
METOJ] TTO3HAHUSI, €r0 BO3MOKHOCTU U TPAHUIIbl IPUMEHUMOCTH. DKCIEPUMEHT U
TeopHsl B IpoLiecce MO3HaHUs Npupoibl. MoaenupoBaHue PU3NYECKHUX SIBICHUHN U
npoieccoB. Ponb 3KkcnepuMeHTa ¥ TEOPUM B MPOLECCE IMO3HAHMS MPUPOIBI.
®duznueckass BenuuuHa. [lorpemHocTH u3MepeHUN (PU3MYECKUX  BEIUYUH.
duznyeckre 3aKOHBI. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE O
busndeckoil kapTuHe Mupa. 3HadueHue ¢puszuku npu ocBoeHuu mpodeccuit CI1O u
cnenunanbHoctent CIIO.

Pasznen 1. Mexanuka

Kunemaruka. Mexanndeckoe aBwkenue. Ilepememenue. I[Tytb. CKOpOCTb.
PaBHOMEpHOE TPSAMOJIMHEMHOE JBWXEHHE. YCKOpeHue. PaBHOnepemMeHHoe
npsMoJIMHelHoe JBrkeHne. CBoOoaHoe maaeHue. J[BrmkeHue tena, OpoUIeHHOro
MOJ1 YTJIOM K TOPU30HTY. PaBHOMEpHOE JBUKEHHUE MO OKPYKHOCTH.

3akonbl mexanuku Hprortona. Ilepseii 3akon Hperorona. Cuia. Macca.
Nmnynse. Bropoit 3akoH HetotoHa. OCHOBHOM 3aKOH KJIACCMYECKOM JTUHAMMKH.
Tperuit 3akoH HproToHa. 3aKOH BCEMHUPHOIO TATOTEHUSA. | paBUTAMOHHOE MOJIE.
Cuna tspxectu. Bec. CriocoObl u3mepenus Macchl Tesl. CUilbl B MEXaHUKE.

3aKkoHBI CcOXpaHeHMsT B MeXaHHMKe. 3aKOH COXPaHEHHsS HUMITYJIbCa.
PeaxktuBHOEe nBmxkenume. Padora cuibl. Pabora moreHIHaIbBHBIX CHJI. MOIITHOCTD.
Oueprus. Kunernueckas sHeprus. [loTeHnmanbHas 3Heprus. 3aKOH COXpPaHEHUS
MEXaHU4YeCKoM sHepruu. [IpyuMeHeHrne 3aKOHOB COXPaHECHMUSL.



Hemoncmpayuu
3aBUCUMOCTh TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.
Buapl MEXaHUYECKOTO IBHKECHUSI.
3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MaCChl U CUJIbI, IEUCTBYIOILIEH HA TEJIO.
CnoxeHune CHIL.
PaBeHCTBO U MPOTUBOIOI0KHOCTh HAIIPABJIEHUS CHII JEUCTBUS U
MPOTUBOACHCTBHS.
3aBUCHMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIium.
Cunel TpeHus.
HesecomocTs.
PeakTuBHOE NBUKEHUE.
[lepexon mOoTeHIIMATBHON YHEPTUH B KHHETUYECKYIO B OOPaTHO.

Jlabopamopnwie pabomul

HccnenoBanue ABUXKEHUS Tena O IEMCTBUEM MIOCTOSIHHOW CUJIBL.
N3ydeHne 3aKk0Ha COXpaHEHUSI UMITYJIbCA.
N3yyeHue 3aKOHOB COXpaHEHHUS Ha MPUMEpPE yapa IapoB U OATUTUCTHIECKOTO
MasiTHUKA.
N3yyenue ocoOeHHOCTEM CUITbI TPEHUS (CKOIBKECHHUS).
Pazgen 2. OcHOBBI MOJIEKYJIAPHOI (UMK U TEPMOAUHAMUKHA

OcHOBBI  MOJIEKYJISIPHO-KUHETHYECKO Teopun. WaeanbHbId ras.
OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KMHETHYECKOW Teopuu. PasMepsl m macca
MOJIEKYJT M aTtoMoB. bpoyHoBckoe nBmwxkenue. Huddysus. Cuibl U sHEprus
MEXMOJIEKYJISIPHOTO  B3auMojeicTBusA. CTpoeHne ra3000pa3HbIX, KUIKUX U
TBepAbIX Tesn. CKOPOCTH ABMKECHHSI MOJIEKYJI M MX HW3MepeHue. MneanbHbIi ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISPHO-KHHETUYECKON TEOPUHN I'a30B.
Temneparypa u ee wusMepeHue. [a30Bbie 3aKOHbL. AOCOJIOTHBIA  HYJb
TemIieparypol. TepmMoauHaMuyecKas LIKajaa TEMIIEPATypbl. Y pPaBHEHUE COCTOSHHS
UJICAIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMoauHaMMKH. (OCHOBHBIE TIOHSATHSI U  ONPEACIICHHUS.
BuyTpennsisi sHeprusi cucteMbl. BHyTpeHHsis sHeprus ujeanbHoro raza. Pabora u
TEIJI0Ta Kak (POopMBbI mepeayu IHepruu. TermioeMKocTb. Y ieiabHasi TeI0EMKOCTb.
VYpaBHenue TerioBoro 6Oananca. [lepBoe Hadamo TepMoanMHAMUKU. AnuabaTHBIN
npouecc. [lpuHnun neictBus tertoBort Mamuubl. KIIJ TeruioBoro mBurarens.
Bropoe Hauwano tepmoaumHamuku. TepmoaumHaMuyeckas IIKajla TeMIeparyp.
XonoauibHble MalMHbL. TertoBble ABurarenu. OxpaHa npupoIbl.

CroiictBa mapoB. Vcnapenue u kKonjaeHcamusa. HacellieHHBIA Tap U €ro
CBOMCTBA. AOCOJIIOTHasE W OTHOCUTENbHAS BIIAXKHOCTh BO31yXa. Touka pOCHI.
Kunenune. 3aBUCUMOCTh TeMIIEpATyphbl KUIICHUS OT JaBiieHud. [leperpeToiii map u
€ro MCIOJIb30BAHUE B TEXHUKE.

CBoiicTBa KUAKOCTel. XapaKTEpUCTUKA KUIKOTO COCTOSIHUS BEILECTBA.
[ToBEepXHOCTHBIN CIOM KUIAKOCTU. DHEPIrUsl MOBEPXHOCTHOTO CJIOs. SIBJIICHUS Ha
IPaHULIC )KUIKOCTHU C TBEPABIM TeJIOM. KanusisipHble BICHUS.

CBoiicTBa TBepabIX TeJl. XapaKTepUCTUKA TBEPJOTO COCTOSIHUS BEILECTBA.
VYnpyrue cBoiicTBa TBEpAbIX Ted. 3akoH ['yka. MexaHnueckrue CBOMCTBA TBEP/IbIX
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tesn. TemnoBoe pacmUpeHue TBEPAbIX TeJl W KuAkocrten. IlnaBmenue wu
KpUCTAJUIA3ALUA.
Jemoncmpayuu
JIBr>KeHne OpOYHOBCKUX YaCTHIL.
Huddysus.
N3meHeHue naBieHus ra3a ¢ U3MEHEHHUEM TeMITepaTyphl PU MOCTOSIHHOM 00beMe.
N3orepMmudeckuii 1 n300apHBIN MPOIECCHI.
V3meHeHne BHYTPEHHEH SHEPTUH TEJI TIPU COBEPIICHUH PAOOTHI.
Mopenn TEeIIOBBIX ABUTATEIICH.
Kurienue BOJIbI ITpY MOHUKEHHOM JIABJICHUH.
[Icuxpomerp u TUrpomeTp.
SIBieHMA MOBEPXHOCTHOTO HATSHKEHUSI U CMAYMBAHMUSL.
Kpucramibl, amopdHbIe BemecTBa, XUIKOKPUCTALTNICCKAEC Tea.
Jlabopamopnwie pabomul
W3mepenue BIaXHOCTU BO3yXa.
N3mepenre noBEpXHOCTHOIO HATSXKEHUS JKUIKOCTH.
HabGmronenue nporecca KpucTauin3aliu.
N3yuenue nedopManiuu pacTsKEHUS.
N3yyenue ocoOEHHOCTEH TETIOBOTO pACIIMPEHUS BOBI.
N3ydeHune TennoBoro pacimpeHust TBEPAbIX TE.
Pa3znen 3. JaekTrpoauHaMHuKa

JJIeKTpUYeCKoe MmoJie. DICKTPUUECKUE 3aps/ibl. 3aKOH COXPAHEHHUS 3apsia.
3akoH Kynona. Dnextpuyeckoe mnose. HanpsykeHHOCTh 3JIEKTPHUYECKOTO TMOJIA.
[IpuHmun cynepnio3unuu mojeil. Pabora cui  30€KTpOCTaTHYECKOro  MOJIS.
[Torennuan. Pa3HOCTh MOTEHUMATOB. DKBUIIOTCHIUAIBHBIE MOBEPXHOCTU. CBS3b
MEXIY HANPSHKEHHOCTBIO W PA3HOCTBIO MMOTEHUIUAIOB JJIEKTPUYECKOrO TIOJIS.
Jwnanextpuku B anexkrpudeckom nodie. [lonsgpusaums ausnektpukos. [IpoBogHuku
B anekTpuueckoM mosie. Kongencatopsl. CoemuHenrne KOHAEHCATOPOB B OaTapero.
DHeprus 3apsSKEHHOT0 KOHIEHCATOPa. DHEPTHS JIEKTPUUECKOTO MOJIA.

3aKkoHbI MOCTOSIHHOIO TOKA. Y CIOBHS, HCOOXOIMMEIC JIJISI BOSHUKHOBCHUS
Y TIOJJIEPKAHUSL DIIEKTPUIECKOro Toka. Cuiia Toka U IJIOTHOCTh TOKa. 3aKoH OMma
st yuactka nenu 6e3 D/1C. 3aBUCHMMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHUS OT
Marepuasa, JJIMHbI U TUIOIIAIH MONEPEYHOTO CEYEHHUs MPOBOJHUKA. 3aBUCUMOCTD
DIEKTPUYECKOTO COITPOTHUBIICHUSA ITPOBOIHUKOB OT TEMIIEPaTyphI.
DNEKTpOJBIXKYIAsA CUJIa HCTOYHHMKA ToKa. 3akoH Owma [ TOJIHOW IIEeMu.
Coenunenne  npoBOAHUKOB.  CoequHEHME  HMCTOYHUKOB  DIIEKTPUYECKOMN
sHepruu B Oartapero. 3akoH JIxoyns-Jlenna. Pabora u MOIIHOCTE 3JIEKTPUYECKOTO
ToKa. TerioBoe IeliCTBUE TOKA.

DJIeKTPUYECKHH TOK B MOJyNnpoBoAHUKAX. CoOCTBEHHAs MPOBOJAUMOCTh
MOJTYTIPOBOIHUKOB. [10TyTIpOBOHUKOBBIE IPUOOPHI.

MarnuurHoe mnoJse. BekTrop HWHAYKIMM MAarHuTHOro mnouss. Jlencrsue
MAarHUTHOTO MOJISI Ha MPSIMOJMHEWHBIM TPOBOAHUK C TOKOM. 3aKOH Awmriepa.
B3aumoneiictBue TOKOB. MarHutHelii 1OTOK. PaboTta 1o mnepeMenieHuo
MPOBOJIHMKA C TOKOM B MAarHUTHOM Iojie. JlelicTBME MAarHMTHOTO IOJIA Ha

10



newkymmiicss  3apsan. Cumna  Jlopenua. OnpexpenieHue  yAENBbHOIO — 3apsija.
YckopuTenn 3apssKeHHBIX YaCcTHIL.

JJIEKTPOMATHUTHASI MHAYKIUS. DJIEKTPOMArHUTHAs. HHAYKIUsA. Buxpesoe
anekTpudeckoe nosie. CaMOMHIYKIUA. DHEPryus MarHUTHOTO TOJISI.

Jemoncmpayuu
B3auMmopelicTBre 3apsyKEHHBIX TEI.

[IpOBOIHMKH B 3JIEKTPUUYECKOM IIOJIE.

JIMPNEKTPUKY B DJIEKTPUYECKOM TIOJIE.

Konpgencaropsr.

TerioBoe AeNCTBUE ANEKTPUIECKOTO TOKA.

CoOcTBeHHas U TPUMECHAs! IPOBOJUMOCTH ITOTYTIPOBOTHUKOB.
[1omynpOBOHUKOBBIN AUO/I.

Tpanzucrop.

OmneIT Dpcrena.

B3anmoeiicTBuE MPOBOAHUKOB C TOKaAMHU.

OTKIJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.
DIEKTPOIBUTATENb.

DneKTpOU3MEpPUTENbHBIC TPUOOPHI.

DNEeKTpOMarHuTHasl MHTYKIIHS.

OnbiThl Dapajes.

3aBucumocTh DJIC caMOMHIIYKIIMHA OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U
WHYKTUBHOCTHU MTPOBOJHUKA.

Pabota snextporeneparopa.

Tpanchopmarop.

Jlabopamopnwie pabomut
N3yuenune 3akoHa Oma Jy1sl ydacTKa LENH, NOCIEA0BATEIHFHOTO U NapayieIbHOTO
COEIMHEHUS MPOBOHUKOB.

N3yuenne 3akoHa OMa 1151 TOJTHOM LIeTH.
Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSIAKEHUS.
Omnpenenenue kKodphUIMeHTa OJIE3HOTO JSUCTBUS dJICKTPUUSCKOTO YaltHUKa.
N3yuenue sBIICHUS 3JIEKTPOMATHUTHON UHAYKIIUH.
OrnpeneneHue TeMneparypbl HUTH JaMIlbl HAKAITUBAHUS.

Pa3zneun 4. KosieOanusi v BOJIHBI

Mexanudeckue koJsiedanuss. KonebarenbHoe aBmxkeHue. ['apMoHHMUECKUe
koJiebanusi. CBOOO/JHBIE MeXaHWYecKhe KoyieOaHus. JIuHelHble MeXaHUYeCKue
KoJiebaTenpHble cucTeMbl. [IpeBpaiiienre sHepruu npu KoJjie0aTeIbHOM JIBHYKEHUH.
CBo0OoHBIE 3aTyXarolue MEXaHUYECKHE KoJIeOaHus. BrinyxneHHbie
MEXaHUUYECKHE KOJIeOaHusl.

Yupyrue BoJHbl. Ilonepeunsle U NpOJOIBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHUE TUIOCKOW Oerymieit BomHbl. UHTepdepentusa BonH. [lonarue o
nudpakIy BOJTH. 3BYKOBBIC BOJTHBI. Y JIBTPA3BYK U €r0 MIPUMEHEHUE.

DJIeKTPOMATHUTHBIe  KoJie0aHuss. CBOOOJHBIE  DJIEKTPOMArHUTHBIC
kojeOanus. [lpeBpaienue sHepruM B KoJeOATETLHOM KOHTYype. 3aTyxaromue
AJIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyxarolmuxX 3JIEKTPOMarHUTHBIX
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KoneOaHuil. BeiHyXIeHHBIE diekTpuueckue KojeOanus. IlepeMeHHBIT TOK.
['enepaTop nepeMEeHHOro TOKAa. EMKOCTHOE W HMHAYKTUBHOE CONPOTHUBIICHUS
MEPEMEHHOr0 TOKa. 3akoH Oma Uil AJNEKTPUYECKOW LENU MEPEMEHHOTO TOKA.
PabGoTta u MourHOCTh TIepemMeHHOro Toka. ['eHepatopsl Toka. TpaHchopmMaTopsl.
Toxku  BbeICOKOM  4yacToThl. [lomydyeHuwe, mepegaya W pacnpenesicHue
AIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJHBI. DJIEKTPOMATHUTHOE T0JIe KaK OCOOBIA BH]I
MaTepuu.  ODJIEKTpOMAarHuTHble  BOJHBL.  BuOpatop Tepuma.  OTKphITHIN
KojebarenbHbIit KOHTYp. M300perenune pammo A. C. IlomoBemm. Ilonstme o
paauocBs3u. [[puMeHeHue AIeKTPOMAarHUTHBIX BOJIH.

Hemoncmpayuu
CB0OOIHBIE U BBIHYX/ICHHBIE MEXaHUYECKHE KOJICOaHUSI.

Pe3onasnc.

OOpazoBaHue U paclpoCTpaHEHUE YIIPYTUX BOJH.
YacToTta konebaHuil 1 BbICOTA TOHA 3BYKa.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuworpaMma NEPEMEHHOTO TOKA.

KonzeHncaTop B 1lenu NEPEMEHHOTO TOKA.

Kary1iika "HIyKTUBHOCTH B LIETIH EPEMEHHOIO TOKA.
Pe3oHnaHc B nociie1o0BaTeNbHON LENH NEPEMEHHOTO TOKA.
N3nyyeHue u npuem 3JeKTPOMarHuTHBIX BOJIH.
Pannoces3b.

Jlabopamopnwie pabomut
N3yueHne 3aBUCUMOCTH MEpUOia KOJeOaHN HUTSTHOTO MasiTHUKA OT JUTMHBI HUTH.
NHIyKTUBHOE U €eMKOCTHOE COMPOTHUBIICHHE B IEMU MEPEMEHHOTO TOKaA.

Paszgen S. Onruka

IIpupona ceera. CkopocTh pacpoOCTPaHEHHUS CBETA. 3aAKOHBI OTPAXKEHUS U
npenoMiieHus ceeta. [lonHoe orpaxkenue. JIunsel. ['1a3 Kak onTuyeckas cucrema.
OnTuyeckue mpruodopHkI.

BosiHoBble cBoiicTBa cBera. UWuTepdepenius ceta. KorepeHTHOCTH
CBETOBBIX Jyuel. MuTepdepenius B TOoHKUX mieHkax. [10710ckl paBHOM TOMIIIKUHEIL.
Konsiia Hetotona. Vcnosb3oBanue wuWHTEpPEpEeHIIMM B HAayKe U TEXHUKE.
Hudpakuus ceeta. Judpakius Ha menu B napauienbHbIX Jtydax. udpakunonnas
pemietka. Ilonstue o ronorpaduu. Ilosmspuzanus MOMEPEUHBIX  BOJIH.
[Tonmapuzanus ceera. J{BoriHOe nydenpenomienue. Llonspounsl. lucnepcus ceera.
Buasi CIIEKTPOB. ChnexTpbl  HCITyCKaHUS. CrnexkTpbl  TOIJIOLIEHUS.
VaerpaduonieroBoe u uHPpakpacHoe u3IydeHUs. PentreHoBckue syuu. Hx
IIpUpOJA U CBOMCTBA.

Jemoncmpayuu
3aKOHBI OTPAKEHUS U IPEJIOMIICHHS CBETA.

[TonHOE BHYTpEHHEE OTPAKEHUE.
OnTuyeckue mpruodopHI.
WuTtepdepenius crera.
Judpakuus ceTa.
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[lonspuzanus ceera.
[TonyueHne cekTpa ¢ MOMOUIBIO NPU3MBI.
[TonydyeHue ciexkTpa ¢ mOMONIbI0 JUGPAKIUOHHON PELIETKH.
CHexTpoCKoIl.
Jlabopamopnwie pabomut
N3yuyenue n3o0pa>keHus MpeMeTOB B TOHKOM JIMH3E.
N3yuyenue natepPpepeHnu u qudpakivu cBeTa.
['panynpoBKa CIEKTPOCKOIIA U ONPEAEIEHUE JIMHBI BOJHBI CIIEKTPAIIbHBIX JIUHUM.
Pa3nen 6. JiieMeHTbI KBAHTOBOM (PM3HKH
KBanroBass onruka. KBanroBas runore3a [lmanka. ®oronsl. Buemnui
dotornekrpuueckuii 3pdext. Buyrpennunii potosrddext. Tunsl HoTos76MEHTOB.
®du3uka aroma. Pa3Burhe B3MIAIOB HA  CTPOCHUE  BEIECTBA.
3aKOHOMEPHOCTM B AaTOMHBIX CIIEKTpax BOAOpoja. fnepHas MOJAENIb aroMa.
Onwitel D. Pesepdopna. Moxens aroma Bogopona no H. bopy. KantoBbie
IE€HEPaTOPHI.
®du3nka arTroMHOro sjapa. EcrecTBeHHas paguOaKkTUBHOCTb. 3aKOH
paanoakTuBHOrO pacnaga. CrnocoObl HAOMIOAEHUS W PErucTpaluy 3apsKEHHbBIX
yactull. DPdexr BaBunoBa — Yepenkoa. CtpoeHue aromHoro siapa. Jledekr
Macchbl, DHEPrus CBSA3M U YCTOMYMBOCTH AaTOMHBIX sJep. SIepHble peakuuu.
HckyccTBeHHass paJuMoOakTUBHOCTH. JleneHne Tspkenblx saep. llenmHas sanepHas
peakius. Ymnpasiasemas ULenHas peakuusa. SAnepHeii  peakrtop. llomydenwne
PAaIOAKTUBHBIX M30TONOB W WX MPHUMEHEHHE. buonormyeckoe nencTBre
PAIMOAKTUBHBIX U3Jy4YCHUN. DJIEMEHTAPHBIC YACTHULIBI.
Jemoncmpayuu
dotordpdexr.
JIuHeluaTeie CIIEKTPBI PA3JINYHBIX BEIIECTB.
N3nyyeHue nazepa (KBAaHTOBOIO T€HEPATOPA).
CueTyrK MOHU3UPYIOIIMX U3JIyYECHHIA.
5.2.Tembl pedepaToB (10KJIA10B) HHAUBHAYATbHBIX MIPOEKTOB
e 3JI-puHTEPHI, UX IPUMEHEHHE.
e AKycTHYECKHE CBOMCTBA MOJYIPOBOJHUKOB.
» Anekcannp ['puropseBud CTOJIETOB — PYCCKUIA (PUBHK.
» Aunexkcanjp I'puropseBud CTOJIETOB.
* Axnekcannp CrenanoBuy [lonoB — pycckuii yueHblid, ©300peTaTensb pajauo.
*  AnpOepT DHIUTENHH.
* AJIbTEpHATUBHAS DHEPTETHKA.
* Anape Mapu Amnep — OCHOBOITOJIOKHHK AJIEKTPOAUHAMHUKHU.
* ACHHXPOHHBIN IBUTATEb.
* Aromuas ¢uszuka. M3oronsl. [IpuMeHeHre painoakTUBHBIX U30TOMOB.
* beckoHTaKkTHbIE METObI KOHTPOJISI TEMIIEPATYPHI.
* bunosnspHble TPaH3UCTOPBI.
* bopuc CemenoBuu SAxobu — Pu3uk u n300peTaTeb.
» Benuuaiimme oTKpbITUS (QU3UKH.
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Bunbr anekTpudueckux paspsaoB. IJIEKTPUYECKUE paspsabl Ha CIyKOe
YEJI0BEKA.

Bnusnue nedexkToB Ha pu3nUECKHe CBOMCTBA KPUCTAILIOB.
BO3HUKHOBEHHE U pa3BUTHE 3JIEKTPOMArHUTHBIX BOJIH.

Bpen u none3a pezoHaHca.

[Manuneo [Manuiieit — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHE.

JIBr>keHue Tena nepeMEeHHON MaCCHI.

Judpakius B HaleH >KU3HU.

JIpoHBI, NX TPUMEHEHHUE.

JKvnkue KpucTauibl.

3akonbl Kupxroda 11s 3J1eKTpUYeCcKOr LHEMH.

3aKOHbBI COXpPAHEHUSI B MEXAHUKE.

3HaueHue OTKpbITUH [ anuies.

Urops BacunbeBuu KypuaToB — (QU3MK, OpraHu3aTOp aTOMHOM HAyKU U
TEXHUKU.

N3o6perarens Tenedona A.I.bemne;

Hcaak HptoToH — co3gaTeinb Kiiaccuueckon (PU3nKH.
Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

HcTopust OTKpBITHS paAUOAKTUBHOCTH.

Hctopus co3nanusa reneparopa.

KBanpakonrepsl, X TPUMEHEHHUE.

Kinaccuduxanus u XxapakKTEpUCTUKH SJIEMEHTapPHBIX YaCTHII.
KoHCcTpyKIIMOHHASI TPOYHOCTh MaTEpHUala U €€ CBI3b CO CTPYKTYPO.
KoHcTpykius u BUIbI 1a3€pOB.

Kpuosnektponuka (MUKPOIJIEKTPOHUKA U XOJIO).

JlazepHble TEXHOJIOTUY U UX UCTIOJIb30BAHHUE.

JlazepHble TEXHOJIOTUY U UX UCTIOJIb30BAHHUE.

Jleonapno na Bunuu — y4deHbli 1 ©300peTaTeb.

MarauTHbie U3MepeHust (MPUHIUITBI TOCTPOCHHS PUOOPOB, CIIOCOOBI
M3MEPEHUS MAarHUTHOTO TOTOKA, MArHUTHON MHTYKIIVH ).

Maiikn ®@apaneit — co3narensb yueHus 00 dJIEKTPOMAarHUTHOM TIOJIE.
Makc IInank.

MeTto1 MEYEHBIX aTOMOB.

Metoabl HAaOMIOACHUS U PETUCTPAIIMN PATUOAKTUBHBIX U3TyUYCHUN 1
YacCTHII.

Mertonbl onipeiesieHus INIOTHOCTH.

Muxaunn BacunbeBrd JIOMOHOCOB — y4YEHBIN SHUMKIIOIEAUCT.
Mogenu atoma. OneiT Pezepdopa.

MonekyIsIpHO-KMHETAYECKAs] TEOPUS UICAUTbHBIX Ta30B.

MosHust — ra3oBbld pa3psa B IPUPOIHBIX YCIOBHUSIX.
HanoTtexHomorus — MeXIuCIUITHHAPHAS 001acTh GyHIaMEHTAILHON U
MPUKIIAIHOM HAYKU U TEXHUKH.

Huxomna Tecna: ;xu3Hb 1 HEOOBIYaltHBIC OTKPBITHS.
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Hunbsc bop — oaun u3 coznareneit COBpeMEeHHON (hH3HUKH.
OOBsicHeHre GOTOCUHTE3a C TOYKH 3pEHUS (PUBUKHU.
OnTuyeckue sSBJICHUS B IPUPO]IE.

OTKpBITHE U IPUMEHEHUE BHICOKOTEMIIEPATYPHOM CBEPXITPOBOUMOCTH.

[IepeMeHHBIN 2JEKTPUYECKUN TOK U €r0 IPUMEHEHUE.
[Ina3zmMa — yeTBepTOE COCTOSIHUE BEUIECTBA.
[TosrynnpOBOJHUKOBBIE AATYUKH TEMIIEPATYPBI.
[IpumeHeHune KUAKUX KPUCTAIIIOB B IPOMBIIIIEHHOCTH.
[IpuMeHeHnE AIEPHBIX PEAKTOPOB.

[Tpupona dheppomaruerusma.

HpO6HeMBI OKOJIOTHH, CBA3aHHBIC C UCIIOJIb30BAHUCM TCIIJIOBBIX MAIIIMH.

[Ipon3BoacTBO, Epe1ada U UCIIOIb30BAHNE DJIEKTPOIHEPTUH.
[Tee30nmekTpudeckuii 3 PexT ero npuMeHeHHE.

Pa3BuTHe B3IIIA10B HA CTPOEHUE BEILIECTBA.

Pa3Butue kBaHTOBOM (PU3UKHU.

PasBurne cpencTs CBA3U U paguo.

PeakTuBHBIE IBUraTENIM U OCHOBBI paOOTHI TEIJIOBOM MaIIUHBI.
Penrtrenosckue nyuu. Mcropus otkpeitus. [Ipumenenue.
Pentrenockonusi cBapoOYHBIX IIBOB.

Ponp K. 3. [In0JIKOBCKOTO B pa3BUTUM KOCMOHABTHKH.

CBeT — 2IEKTPOMAarHUTHAs BOJIHA.

Cepreti [TaBnoBud KoposieB — KOHCTPYKTOp M OPTaHU3aTOP MPOU3BOACTBA

PAKETHO-KOCMHUYECKOW TEXHUKH.

Cuitbl TpeHUSI.

CoBpeMeHHas CIyTHUKOBAsI CBSI3b.

CoBpeMeHHas (pu3nyeckas KapTUHA MUPA.

CoBpeMeHHbBIE Cpe/ICTBA CBS3U.

CoBpeMeHHBIE CPEJCTBA CBA3U.

CriekTp U3I1y4eHHUs] CBAPOYHOM TyTH.

Teopwus csera.

Tunbl reHepaTopoB.

Tpanchopmatopsi.

VYapTpa3Byk (mosry4eHue, CBOMCTBA, MPUMEHEHHUE).
VYpaBisieMblil TEPMOSIIEPHBIA CHHTES.

Yckopurenu 3apsKEHHBIX YACTHIL.

du3uKa U My3bIKa.

dusnyeckue CBOMCTBa aTMOC(EPHI.

DOTORIIEMEHTBI.

dorordpdexr. [Ipumenenue siBiaenus porordpdexra

Xanc XpuctuaHn IpcTe] — OCHOBOMOJIONKHUK 3JIEKTPOMAarHeTU3Ma.
Xpuctuad | rourexc.

[[Ixana 31eKTPOMarHUTHBIX BOJIH.

DKOJI0ru4ecKue nMpooIeMbl 1 BO3MOXHBIE TyTH UX PEIICHHUS.
DNeKTpOHHAs! TPOBOAUMOCTH METaI0B. CBEPXIPOBOAUMOCTb.
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*  Dwmwmii XpuctuanoBud JIeH — pycckuii Gpusuk.
» DOpxect Pezepdop.

5.3. Ctpykrypa y4eOHO# IUCHUIINHBI

5.3.1. O0beM yueOHOH TMCHUIIMHBI M BUAbI Y4eOHOM padoThI

Buj yueOHoi1 padoThI

O0beM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 186
O0s3aTe/IbHASI Ay TUTOPHAN YU4eOHAsI HArpy3Ka (Bcero) 124
B TOM YHCIIE:
nabopaTtopHbie pabOTHI 22
MPaKTHYECKUE pabOThI 21
KOHTPOJIbHBIE paOOThI 1
KypcoBasi paboTa (IpoeKT) (€ciu MperycCMOTPEHO) -
CamocrosiTesibHast padoTa cTy/ieHTa (BCero) 62
B TOM YHCJIC:
[ToaroroBka cooOIICHMI 3
CocraBieHue mpe3eHTaluii 7
CocraBieHne KpocCBOP/IOB 6
CocTraBjieHHE TECTOB 6
CocraBneHre cXeM-KOHCIIEKTOB 4
Pedepar 10
OKCKypcuun 2
Pacuerno-rpaduueckas padora 1,5
CocraBieHue u penieHue 3anad 14
CocraBiieHHu€E T€3UCOB 6
[TogGop mocnoBuIl U 3araok 2,5
ATTecTanus MO TUCHUILINHE Humezpuposan

Hbll IK3AMeEH

16




6. TEMATUYECKUM IIJIAH YYEBHOM JUCHUILJIAHBI

OV /. 09. «<®PU3UKA» ITO CHEHUAJIBHOCTHU:

23.02.01 «OPTAHM3AIINA HEPEBO3OK U YIIPABJIEHUE HA TPAHCIIOPTE»

MaxkcumanbHasi Cam. KosmuecTBo ayAUTOPHBIX 4YaCOB
- Harpy3kKa padora
anMeHOBaHMe Pa3/1eJioB U TeM
pasi CTY/eHTa, (9ac) | CTyleHTa Bcero Teoperu- | IlpakTHyeckue
(uac) YyecKue (cemuHapckue) KypcoBoe
3aHATHsA H NPOEKTHPOBAHUE
J1abopaTopHbIe
3aHATHUSA

Beenenue 3 1 2 2 - -
Pa3znen 1.Mexanuka 45 14 28 20 8 -
Paznen 2. MonekynsapHas pusuka. 42 12 24 19 9 )
TepMmoanHaMuka.
Pa3nen 3. DnexTpoanHaMuka 39 15 30 17 13 -
Pa3nen 4. Konebanust u BOJHBI 21 7 16 10 6 -
Paznen 5. Ontuka 18 6 12 6 6 -
Pasnen 6. DneMeHTHI KBAHTOBOM 18 6 12 11 1 i
¢buzuku
Bcero nmo qucuuminne 186 62 124 81 43 -

ATTecTanus

NHTerpupoBaHHbIi YK3aMeH
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHOHN

AEATEJBHOCTU CTYJAEHTOB

Coaepixanue o0yueHust

XapakTeprcTHKAa OCHOBHBIX BH/I0B /IeSITeIbHOCTH
CTYAEHTOB
(Ha ypoBHe y4eOHBIX AelCTBHIi)

BBenenue.

YMeHUs ~ IIOCTAaHOBKM  IL€Jed  JEATEIIbHOCTH,
IUIAHUPOBAHUA COOCTBEHHOM  JEATEIBHOCTH ISt
JNOCTH)KECHHsI  TIOCTABJICHHBIX  LICJICH,IIPEABUICHUSA
BO3MOYHBIX pE3ynbTaTOB ITUX NENCTBUH,
OpraHu3allMi CAaMOKOHTPOJII M OLICHKU ITOJIY4EHHBIX
pe3ynbraToB. Pa3zButre crocoOHOCTU SCHO U TOYHO
u3Jaratb CBOM MBICIH, JIOTUYECKH OOOCHOBBIBATh
CBOIO TOUYKY 3PEHUSI, BOCOPUHUMATH U aHAJIU3UPOBATh
MHEHHUS COOECEHHKOB, MpPHU3HABas MPaBO JIPYroro
yejnoBeka Ha  uMHOe  MHeHue.  [IpoumsBenenue
U3MEpEHUs (PU3NYECKUX BEJIUYHMH U OIIEHKA I'PaHUIIbI
norpemsocrer n3Mepenuil. [lpencraBnenue rpaHuibl
NOTPEIIHOCTE  W3MEPEHWH  MpU  ITOCTPOCHUH
rpadukoB.YMeHue BBICKa3blBaThb TUIOTE3Bl IS
OOBSICHEHUsI ~ HAOJIIOJJaeMBbIX  SIBICHUH. YMeEHue
npeiaratb  MOJEIW  SIBJICHMM.YKa3aHue TI'PaHUIl
OPUMEHUMOCTH (PU3UYECKUX 3aKOHOB. W3noxxeHue
OCHOBHBIX  IIOJIOKEHUM  COBPEMEHHOM  HAy4YHOU
KapTuHbel Mupa. IlpuBeneHue npPUMEPOB BIUSHUA
OTKpBITMM B (U3MKE Ha IMporpecc B TEXHUKE U
TE€XHOJIOTUN ITPOU3BO/JICTBA. Hcnonp3oBanue
WNHuTtepHeTa 11 moucka nHopmanuu.

Pasznea 1. Mexanuka.

I'n1aBa 1. Kunemaruka

[IpencraBienne MEXaHUYECKOTO JBWKECHUSA TeJa
YPAaBHECHUSAMHU 3aBUCUMOCTH KOOPJWHAT U MPOCKIMUEH
CKOpPOCTH OT BPEMEHM. IIpencraBnenue
MEXaHMYECKOTO  JIBIDKCHHS  Tenma  Irpadukamu
3aBUCHUMOCTH KOOPJWHAT W IMPOEKIMEN CKOPOCTU OT
BpemeHu. OrnpenesieHue KOOpAWHAT IPONIEHHOTO
MyTH, CKOPOCTH W YCKOPEHHsS Teja 1o rpadukam
3aBUCHUMOCTH KOOPJAMHAT W MNPOEKIUN CKOPOCTU OT
BpemeHu. OrnpenesieHue KOOPAWHAT MPONUJIECHHOTO
MyTH, CKOPOCTH U YCKOPEHUS Teja MO YpPaBHEHUSIM
3aBUCUMOCTH KOOPJIMHAT W MPOEKIUA CKOPOCTU OT
BpemeHU. [IpoBeleHME CpPAaBHUTEIBHOTO aHaIW3a
PaBHOMEPHOT'O ¥ PABHONIEPEMEHHOTO IBUKCHUM.




VYkazaHue  HCMOJb30BaHUS  IOCTYyNaTEIbHOTO U
BpalllaTeJIbHOTO JABWKEHHM B TexHuke. [IpuodbpeTeHue
OMbITa pabOTHI B IPYIINE C BBHIMOJIHEHUEM Pa3TUUHBIX
COLIMAJIbHBIX poJjieil. Pa3paboTka BO3MOKHON CHCTEMBbI
JNEUCTBUNA M KOHCTPYKIIUHU JUJISl SKCIEPUMEHTAIBHOTO
oTnpeeIeHUs KUHEMaTHYECKUX BEJIUYMH.
[IpencraBnenrie uHGOpMaUK O BUAAX ABUKEHUS B
BU/JI€ TAOJIHUIIBI.

I'naBa 2. 3aKkoHBI
mexanuku HoioTona

[Ipumenenune 3ak0HOB HproTOHA /1J1s1 BBIYMCIICHHUS
YCKOPEHMS TeJIa, ONPEAEICHUS CUIIBI ICUCTBUS U
poTuBOAeHCTBH. OIpeeNeHre CHIIbl, MaCCHI,
uMITysbca. O3HaKOMIIEHHE C OCHOBHBIM 3aKOHOM
KJIACCUYECKON JUHAMUKH, C 3aKOHOM BCEMUPHOI'0
TAroreHus. OnpeneneHue rpaBUTalOHHOTO TOJIS,
CHWJIBI TsKECTH, Beca. IIpencrasienue o cnocobax us-
MepeHHst maccbl Ten. lIpoBeneHue CpaBHUTENBHOTO
aHanu3a cwi B MexaHuke. [Ipumenenne 3axkona ['yka
JUIL  BBIYMCIIEHUS MOJIYJS CHWJIbl YIPYTOCTH TpPH
ynpyroi aedopmariu pacTsKEHU-CKATHUS.

I'1aBa 3. 3aKoHBI
COXpPaAHEHHUS B MEXaHUKe

[IpumeHeHnEe 3aKOHA COXpPAHEHUS UMITyJbCca s
BBIYMCJIEHUS W3MEHEHHM CKOpPOCTEHM Tell TpU HuX
B3aUMOJICHCTBUSAX. V3Mepenne paboOThl CUII U
U3MEHEHHE KHHETUYECKOU SHEPIUU Tena.
Boruucnenrie paboThl CHUJI M U3BMEHEHHSI KWHETUYECKON
DHEpPruu Tena. BeruucieHne MoTeHIMalbHOW SHEPrun
Tel B TrpaBUTAllMOHHOM mione. OmnpeneneHue
MOTEHITMAIBHONW SHEPTUH YIPYro AehOpPMUPOBAHHOTO
TeJa MO M3BECTHOM aegopMallud U KECTKOCTH Tela.
[IpumeHeHne 3akOHA COXpPAHEHUS MEXAHUYECKOU
SHEPTUU MPU pacyueTax pe3yiabTaTOB B3aUMOACHCTBUN
T€JI TPABUTAIMOHHBIMU CHJIAMU U CHJIAMHU YIIPYTOCTH.
VYka3zaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazanue y4eOHBIX JUCHUIUIMH, TMpPU HU3YYCHUU
KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPAHEHUS.

Pa3zgen 2. OcHOBBI

MOJICKYJISAPHOM (PM3UKHM U TEPMOJIUHAMHUKH.

I'naBa 4. OcHOBBI
MOJICKYJISIPHO-
KHHEeTHYECKOIl TeOpHH.
NpeannHbli ras.

BelllonHEHWE ~ 3KCHEPUMEHTOB,  CIHY)KallUX  JUIA
O00OOCHOBaHHUSI  MOJIEKYJISIPHO-KMHETUYECKOW TEOopuu
(MKT). Pemenue 3agad ¢ NpUMEHEHHUEM OCHOBHOTO
YpaBHEHUSI  MOJIEKYJISPHO-KMHETUYECKOW  TEopuu
razoB. OrmpezneneHue napaMeTpoB BELIECTBA B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAHWUU YpaBHEHUS
COCTOSIHMSI ~ MJEaJbHOIO  rasa. Omnpenenenne
11apaMeTPOB BELIECTBA B ra3000pa3HOM COCTOSIHUU
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U TOPOUCXOAANIMX  MPOIECCOB Mo  rpadukam
3aucumoctu p (T),V (T), p (V). DxcnepumeHTambsHOE
uccienopanue 3asucumoctu p (T), V (T), p (V).
[IpencraBienne B BuUIE TPapUKOB H30XOPHOTO,
M300apHOTO M HM30TEPMHUYECKOrO0  IPOIIECCOB.
Beruuciienne  cpenHEd — KMHETUYECKOW  DHEPTUM
TEIUIOBOTO  JBMIKEHHMS MOJIEKYJl 1O HW3BECTHOMU
TeMmrepaType BellecTBa. BbIicKa3bIBaHWE TUIIOTE3 IS
O0OBACHEHHS HAOIIOJaeMbIX SBJICHUH. YKa3aHue
IPaHUIl TPUMEHUMOCTA MOJICIHN «HACATbHBIN Ta3» U
3akoHOB MKT.

I'1aBa 5. OcHOBBI
TEPMOJAUHAMHUKU

M3mepeHne KoM4YecTBAa TEIUIOTBI B IIpoleccax
Temonepenaud.  Pacuer  KoiM4ecTBa  TEIUIOTHI,
HEOOXOJUMOro  JUIsl  OCYILECTBJICHMS  3aJaHHOTO
nporecca ¢ Temonepenaayen. Pacdyer wu3MeHEHUs
BHYTPEHHEH »HEpPruM Tej, padoThl M MEpPEeJaHHOIO
KOJIMYECTBA TEIUIOTHI C HWCIOJb30BAHUEM IIEPBOIO
3aKOHA TEPMOJIMHAMHUKHU. Pacuer paboTHI,
COBEPILEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Boluncnenre paboTbl Ta3a, COBEPLIEHHOW Ipu
W3MEHEHHM COCTOSIHMSA IO 3aMKHYTOMY LHKIY.
Boruucnenne KIIJ] npu coBepiienun razoM padboThl B
MIPOLIECCAX M3MEHEHHSI COCTOSIHUS 10 3aMKHYTOMY
nuKiy. OObsICHEHUE MPUHLHUIIOB IEUCTBUS TEIJIOBBIX
MamuH. JleMoHcTpauus poiu (U3UKH B CO3/IaHUU U
COBEPLICHCTBOBAHUY TEIJIOBBIX JBUTATENEM.
WznoxxeHne  cyTM  OKOJIOTMUYECKUX  MpoOsem,
OOyCJIOBJIEHHBIX PabOTON TEIUIOBBIX JBUTATENICH U
IIPEJIOKEHUE IYTH HMX PELICHHs. YKa3aHUE TPaHUL]
IIPUMEHUMOCTH 3aKOHOB TEPMOJAWHAMUKHU. YMEHUE
BECTH JUAJIOT, BBICIYIUMBATh MHEHHE OIIOHEHTA,
Y4aCTBOBATb B JUCKYCCHHM, OTKPBITO BBIPAXKATH U
OTCTauBaTh CBOIO TOYKY 3pEHUS. YKa3aHHE YYEOHBIX
JUCLMIUIMH, TPU HU3YYEHUU KOTOPBIX MCHOJIB3YIOT
yueOHbIi MaTeprasl «OCHOBBI TEPMOJIUHAMKN.

I'1aBa 6. CBoilicTBa
napoB

H3mepenne BIIaKHOCTH BO3Ayxa. Pacder koimndecTBa
TEIJIOTHI, HEOOXOAMMOTOo  JJii  OCYIIECTBIICHUS
mpoiiecca mepexoaa BemecTBa U3 OJJHOTO arperaTHOro
coctosiHus B japyroe. OmpeneneHue aOCONIOTHOW M
OTHOCUTEIHHOM BIIGKHOCTH BO3AyXa, TOYKHA POCHI.
DKCIEepUMEHTAIbHOE UCCJICIOBAHHE TETIJIOBBIX
CBOVCTB BEIIECTBA.

I'nraBa 7. CBolicTBa
JKUAKOCTEH

HccnenoBanue CBOWCTB XKUAKOCTEW: TIOBEPXHOCTHOIO
HATSDKEHMS, KanWULIPDHBIX siBJIeHWi. llpuBeneHue
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MPUMEPOB KANUJUIAPHBIX SIBJICHUI B OBITY, MPUPOJE,
TEXHUKE.

I'1aBa 8. CBoiicTBa
TBEPABIX TeJ

HccnenoBaHre MEXaHUYECKUX CBOWMCTB TBEPIBIX TEIL
[IpumeHeHrne QU3NYECKUX NOHATUA M 3aKOHOB B
yueOHOM MaTepuaie npoecCUOHAIBHOTO XapakTepa.
Hcnons3oBanue MHTEepHETA A1 TIoKMCKa WHGOpMaLUU
O pa3padoTKax © MNPUMEHEHUSAX COBPEMEHHBIX
TBEPJABIX U aMOP(HBIX MaTepUAJIOB.

Paznen 3. DiaekTpoauHaMuKa

I'naBa 9. JnexkTpuyeckoe
noJie

Breruncienue  cua B3aMMOJCHCTBHUSA — TOYCYHBIX
AIEKTPUUECKUX 3apsa0B. Breruncnenue
HANPSDKEHHOCTH  JJIEKTPUYECKOTO TOJISL OJHOTO U
HECKOJIBKMX TOYEYHBIX JJICKTPUYECKHUX  3apsJIOB.
Bpiuncinenne mnoTeHUMANIa  AIEKTPUUYECKOTO  TMOJIA
OJHOIO W HECKOJIbKMX TOYECUYHBIX 3JICKTPUUYECKUX
3apsAanoB.  M3MepeHue  pasHOCTM  MOTEHIMAJIOB.
N3mepenue SHEPTUU BJIEKTPUYECKOTO OIS
3apsHKEHHOTO KOHJEHCaTtopa. BerunciieHue sHepruu
AJIEKTPUYECKOTO MOJIS 3apsKEHHOTO KOHJIEHCATOopa.
PazpaboTtka miaaHa W BO3MOXXHOM CXEMbl JEHCTBHUI
AKCIIEPUMEHTAIIBHOTO OMPEAEICHUS SJIEKTPOEMKOCTH
KOHJEHCATOpPAa M JIUAJICKTPUYECKOW MPOHUIIAEMOCTH
BemiecTBa. [IpoBeneHMe CpaBHUTEIBHOTO aHAIN3A
IPaBUTAIMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJICH.

I'1aBa 10. 3aKkoHBI
MOCTOSTHHOI'0 TOKA

N3mepeHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKA.
N3mepenne OJIC U BHYTPEHHErO0 CONPOTHBIICHUS
VCTOYHHKA TOKA. BBINOJIHEHNE pacyeTOB CUJIBI TOKA U
HaIlpSDKEHUM Ha YYacTKax JJIEKTPUYECKUX LIETIEH.
OObsicHEHHE Ha NpUMEpPE HIIEKTPUUYECKOW LENmu C
nBymsi ucrouHukamu toka (B/1C), B kakoM ciydae
UCTOYHUK JJIGKTPUYECKOW SHEpruu padboTaer B
peXUME TeHeparopa, a B KaKOM — B PEXKHME
notpebutens. OnpeneneHue TeMmMneparypbl HUTH
HakaiMBaHus. l3MepeHue »sieKkTpuyecKkoro 3apsna
anekTpoHa. CHATHE BOJBTAMIIEPHOW XapaKTEPUCTHKU
nuona. IIpoBeneHne  CpaBHUTENBHOIO  aHANIM3a
MOJIYITPOBOTHUKOBBIX JTMOJIOB u TPHUOJIOB.
Hcnonb3zoBanue MuTepHera st moucka nHopmanuu
O TMEepCHeKTHBaxX pa3BUTHS  MOJYNPOBOIHUKOBOMN

TEXHUKH.  YCTaHOBKAa  NPUYUHHO-CIICACTBCHHBIX
CBSI3EM.
I'nasa 11. OObsicHeHnE COOCTBEHHOMU u IPUMECHOU
DJIeKTpUYeCcKHii TOK B MIPOBOJAMMOCTH  TIOJYNPOBOAHUKOB.  Ompenenenne
MOJYNPOBOTHHKAX JIOHOPHBIX ~ TIPUMECEH, aKIENTOPHBIX IMPUMECEH.
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Onpenenenue p-n-nepexona. BelsBieHue yciaoBi
MPOTEKaHUS AIEKTPUUECKOTO TOKa B
noyiynpoBojgHukax. OObsICHEHUE MPUHIIUIA JTEUCTBUS
MOJIYITPOBOJTHUKOBBIX MPUOOPOB.

I'1aBa 12. MarautHoe
moJjie

N3mepenue WHIYKIIAN MarHUTHOTO T10JIS.
Bpruncnenue cuii, NEUCTBYIOIIMX HA MOPOBOJHUK C
TOKOM B MariuTHOM ToJie.
Brruncnenne cui, JEMCTBYIOIIMX HA SJIEKTPUUYECKUN
3aps, JBUOKYIITUHCS B MarHuTHOM oJie.
Hccnenosanue SIBJICHUU 3JIEKTPOMAarHuTHOM
WHIYKIAHW, CAMOWHIYKUWH. BpruucieHnwe sHepruu
MarHuTHoro moJig. OObsICHEeHHE MPUHIUIIA JICUCTBUS
anektpoaBuratessi. OObsICHEHHE TPUHINNA JSHCTBUS

reHepaTopa AIEKTPUUYECKOTO TOKa u
ANEKTPOU3MEPUTENIBHBIX  MPUOOpOB.  OOBsICHEHUE
MPUHIUTIA JEUCTBUS Macc-crekrporpada,
YCKOpUTENEn 3apsHKEHHBIX YaCTHII.

OOBsiICHEHHE POJIM MAarHUTHOTO IOJIs 3eMJIM B KU3HHU
pacTeHuld, JKUMBOTHBIX, u4elioBeka. lIpuBeneHue
MPUMEPOB MPAKTUUECKOTO NPUMEHEHUS H3YyUYECHHBIX
SIBJICHHI, 3aKOHOB, IPUOOPOB, YCTPOICTB.

I'nasa 13.
JJIeKTPOMATHUTHAS
HHIYKIHSA

Hccnenoanue ANEKTPOMArHUTHOM WHIYKIIHH.
Onpenenenne CaMOMHIYKIMHA, B3aMMHOW WHIYKIIUU.
[IpuBeneHne nNpuMepoOB MPAKTUYECKOTO MPUMEHEHUS
M3yYEeHHBIX sBJIeHUM [IpoBeneHne CpaBHUTEIBLHOIO
aHaJIn3a CBOWCTB JJIEKTPOCTATUYECKOTO0, MAarHUTHOTO
U BUXPEBOTO dJEKTpUYecKux mojeil. OObsiCHeHHe Ha
NpUMEpPEe MArHUTHBIX SBJICHWM, To4YeMy (HU3UKyY
MOKHO pacCMaTpyUBaTh KaK METaAUCHUIUINHY.

Pasnen 4. Kosie0anus 1 BOJIHBI.

Mexanunueckue
KoJIeOaHud

HccnenoBanre 3aBUCUMOCTH TepUOJia KoJieOaHUM
MaTeMaTHYECKOr0 MAasTHUKA OT €ro JUIMHBI, MacChl U
aMIUTUTYAbl KoJieOanuil. MccnenoBanre 3aBUCUMOCTH
nepuojia KoseOaHuil rpy3a Ha Mpy>KHUHE OT €ro MacChl
U OKECTKOCTM TPYKHHBL. Bpluncienne mnepuona
Koje0aHUM  MaTeMaTH4YeCKOro  MasTHHKAa 110
WU3BECTHOMY 3HAYEHUIO €ro JUIMHBL. BbluucieHue
nepuoAa KojeOaHWUM Trpy3a Ha TMpYXKUHE IO
WU3BECTHBIM 3HAYEHMUSIM €r0 MAacChl M JKECTKOCTH
npykuHbl. BblpaOoTka HaBBIKOB BOCIHPHUHHMATb,
aHaJIM3UpOBaTh, IepepadaTbiBaTh U  MPEABABIATH
MH(OpPMAIMI0O B COOTBETCTBUM C TOCTaBJIEHHBIMU
3aJla4aMu. IIpuBenenue [IPUMEPOB
aBTOKO0JIE0aTETbHBIX MEXaHUYECKUX CUCTEM.
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[TpoBenenue kinaccudukanm KojaeOaHu.

I'naBa 15. Yopyrue
BOJIHBI

M3mepenune AJIMHBI 3BYKOBOW BOJIHBI TIO pe3yiibTaTaM
HAOMOIEeHU ~ MHTEp(EpPEHIIMU  3BYKOBBIX  BOJIH.
HaGmronenne n o0bsicHeHHE SBJICHUN HHTEep]epeHITNN
U audpaknuu MeXaHWYecKux BoJH. lIpeacraBienue
oOnacTell MPUMEHEHUs yIbTPa3ByKa M TEPCTICKTHUBBI
€r0 HWCIOJB30BaHMS B PA3JIMYHBIX OOJACTAX HAYKH,
TeXHUKH, B  MeaurnuHe.  V3mokeHwe  CyTH
AKOJIOTHYECKUX MPOOJIEM, CBI3aHHBIX C BO3ACHCTBHEM
3BYKOBBIX BOJTH Ha OPTraHM3M YeJIOBEKA.

I'nasa 16.
JJIeKTPOMATHUTHBIE
KoJIe0aHus

Ha6J'IIOI[€HI/IC ocHuJIIorpaMm TrapMOHHNYCCKHX
KoJIcOaHuH CHJIBI TOKa B IICIIN. I/ISMCpeHI/Ie
AJICKTPOCMKOCTHU KOHICHCATOopa. I/ISMCpeHI/Ie

WHIYKTUBHOCTh Karymku. MccinenoBaHue sIBIEHUS
NIEKTPUYECKOT0 PE30HAHCAa B IOCIEAOBATEIBHON
uenu. IIpoBenenue ananorun Mexay (GU3NYECKUMU
BEJIMYMHAMY, XapaKTEPU3YIOIIUMH MEXaHUYECKYI0 U
AIEKTPOMArHUTHYIO KosiebaTeabHble cucteMbl. Pacuer
3HAYEHUN CUJIbl TOKAa W HaIpPsDKEHUS Ha 3JIEMEHTax
ey MEepeMEeHHOro Toka. MccimenoBaHue NpuHUMIIA
neicteus Tpancpopmaropa. McecnenoBanue npuHIKIA
JENUCTBUSA reHeparopa IIEPEMEHHOTO TOKA.
Hcnonb3zoBanne MHTepHeTa U181 MOMCKa UHQOpMauu
0 COBPEMEHHBIX CIOC00aX Mepeaaun AIEKTPOIHEPTUH.

I'nasa 17.
DJIeKTPOMATHUTHBIE
BOJIHBI

OcyliecTBiaeHUE pajuoIiepelaud U pagdorpuema.
HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C
nomomplo  MobwnbHOro  tenedona.  PazBurtue
IIECHHOCTHOT'O OTHOIIEHUS K M3y4aeMbIM Ha YypoKax
¢bu3ukn  o0BEeKTaM M OCBaMBaeMbIM  BHUJaM
JIESITCIBHOCTH. OOmbsicHeHHE MPUHIUIHATBEHOTO
pazIuuusl TPUPOJLI YNPYTUX M DJICKTPOMArHUTHBIX
BOJH. M3nokeHue CyTH DSKOJIOTMYECKUX MpoOseM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMU KOJICOAHUSIMU U
BojHaMU. OOBSICHEHUE POJIH DJIEKTPOMATHUTHBIX BOJTH
B COBPEMEHHBIX HCCIIETOBAHUAX BCEIIEHHON.

Paznea 5. OnTuka.

I'nasa 18. Ilpupona
cBeTa

[IpumeHeHne Ha NPaKTUKE 3aKOHOB OTPAXEHUS U
MpEJIOMJIEHUS  CBE€Ta  NOpU  pELIeHUH  3ajad.
Onpenenenne CIIEKTPAIbHbBIX IPaHuIL
YyBCTBUTEJIBHOCTA YEJOBEUYECKOrO TJia3za. YMEHHUE
CTPOUTh  HW300paKEHUS  MPEAMETOB,  JaBaeMbIe
nuH3amu. Pacduer paccTositHMsT  OT  JMH3BL 0
n3o0paxkeHusi mpeamera. Pacuer ONTUYECKOW CHIIBI
auH3bl. M3MepeHne (POKyCHOTO pacCTOSHUS JIMH3BI.
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HcneiTanue MOI[CJICﬁ MHKPOCKOIIa 1 TCJICCKOIIA.

I'1aBa 19. BosiHOBBIE
CBOMCTBA CBeTa

HaGmionenue sBieHust uHTEpGEpPEHIIMU  BJIEKTPO-
MarHuTHBIX BOJIH. HaOimtonenue siBneHus Audpakuuu
AJIIEKTPOMArHUTHBIX BOJIH. HaOmtonenue siBneHus
MOJISIpU3AIMU AJIEKTPOMATrHUTHBIX BOJIH. M3Mmepenue
JUTUHBI CBETOBOM BOJIHBI IO PE3yJIbTaTaM HAOIIOJCHUS
sBieHuss uwHTeppepeHnuu. HabmrogeHne sBiIeHUS
mugpakuuu cBera. HaOmroneHue sBiIeHHs TOJsIpU3a-
UM U JUcCIiepcuu cBeta. [lonck pa3nmmuunii U CX0CTBa
MEXIy AUGPAKIIMOHHBIM U JTUCTIEPCUOHHBIM CIIEKTpa-
Mmu. [IpuBeneHne npuMepoB MOSBJICHUS B MPUPOJE U
UCIIOJIb30BAaHUSI B TEXHUKE SIBIICHUN MHTEep(dEpeHIINH,
nudpakiuy, TOJApU3alMM U JUCHEPCHH  CBETa.
[lepeuncnenne  METOAOB  IO3HAHUSA,  KOTOPBIE
MCIIOJIb30BaHbl IPH U3YYEHUN YKAa3aHHBIX SIBJICHUM.

Pasznea

6. DiieMeHThI KBAHTOBOM (PM3UKHU.

I'1aBa 20. KBanroBasi
ONTHKA

Habmronenue (OTORIEKTPUIECKOTO ahdekra.
OObscHeHue 3akoHOoB  (CTONETOBA HAa  OCHOBE
KBAHTOBBIX MpejcTaBieHu. Pacuer makcuMaibHON
KUHETUYECKOU SHEPrUu AJIEKTPOHOB npu
dboroannekTpudeckoM s dekre. Onpenenenrue padOThI
BbIXO/Ia DJIEKTpOHAa MO TIpaduKy 3aBUCUMOCTH
MaKCUMAJIBHOU KMHETUYECKOU DHEpPIuu
(OTORIEKTPOHOB OT YacTOThl cBeTa. M3mepeHue
paboThI BbIX0/a AeKTpoHa. [lepeuncnenue npudopos
YCTaHOBKH, B KOTOPBIX IPUMEHSETCS
0e3uHepMOHHOCTh  Qorodddexra.  OOBsICHEHHE
KOPITYCKYJIIPHO-BOJTHOBOTO ~ JyajM3Ma  CBOWMCTB
¢oToHOB. OOBSACHEHHE pOJIM KBAHTOBOM ONTHKU B
pPa3BUTHH COBPEMEHHOMN (DM3HKHU.

I'1aBa 21. du3zuka aroma

HabGmronenue nunedvaTsix CrieKTpoB. PacyeT 4acToThl
Y JUIMHBI BOJIHBI MCITyCKAa€MOI'0 CBETAa IIPU IEPEXO0Je
aToMa  BOAOpPOJAa W3  OJHOIO  CTallMOHAPHOTO
coctosiHus B Apyroe. OObsICHEHUE MPOUCXOKIACHUS
JMHENYaTOro CIEKTpa aroMa BOJOpOAA W pa3auyusd
JIMHENYaThIX CIIEKTPOB Pa3IMYHBIX rasos.
HccnenoBanne nuHenyaroro crnekrpa. Mccnenoanue
npuHIKUNa  pabOThl  JIIOMMHECHEHTHOW  JIAMITBI.
HaOmronenne u oOBsSICHEHWE TMpUHIMNA JEHCTBUSA
nazepa. IlpuBeneHue mNpUMEPOB  HCHOJIB30BAHUS
jJjazepa B COBPEMEHHOM HAyKe W TEXHUKE.
Ucnonp3oBanue MuTeprera yist moucka nadopmauu
0 MEPCIIEKTUBAX MPUMEHEHHUS Ja3epa.

I'naBa 22. ®uszuka

HaGmrogenne TpexkoB anmb(da-dactuilr B Kamepe
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aTOMHOTIO si/Ipa

Bunbcona. PerucrpupoBanue sAEpHBIX H3JIYUYEHUN C
nomouplo cuerunka ['eirepa. Pacuer sHeprun cBs3u
aTOMHBIX snaep. OmnpeneneHue 3apsaa U MacCOBOTO
4yyciia aTOMHOTO $]ipa, BO3HUKAIOIIETO B PE3yJIbTaTe
paJMOAKTUBHOIO pacmnajaa. BeluuciaeHue >HEPruu,
OCBOOOXKIAIOIICICS MpHU PaJMOAKTHBHOM pacmaje.
OnpeneneHue  OPOAYKTOB  SIIEPHOM  peaKIiuu.
Beruucnenne sHeprum, OCBOOOKTAIOMICHCS  TMPHU
ANEpHBIX peakiusax. [[loHMMaHnume nNpeuMylmecTB u
HEJIOCTATKOB MCIIOJb30BAHUS AaTOMHOM DJHEPruvd U
VOHHU3UPYIOIIUX U3JYYEHHUH B MPOMBIIUIEHHOCTH,
MeauuuHe.  M310keHWe  CyTH  3KOJOTHYECKHX
npo0JieM, CBSI3aHHBIX C OMOJOTMYECKHUM JeHCTBHEM
PaIMOaKTUBHBIX W3JTyYEHU M. IIpoBenenue
KJIacCU(pUKAIIMA  DJEMEHTAPHBIX YacTHI[ IO HX
bu3MYecKUM  XapakTepucThkKaM (Macce, 3apsny,
BpPEMEHHM JKM3HHU, CIHMHY W T. A.). IloHumaHue
IIEHHOCTEH HAYyYHOT'O IMO3HAHWS MHpa HE BOOOIIE IS
yeJioBe4yecTBa B IMEJIOM, a  JUIS  KaxJIoro
oOyyaromerocss  JIMYHO, I[EHHOCTEW  OBJIAJICHUS
METOJIOM HAy4YHOTO TIO3HAHUS 1 JOCTHXKECHUSA
ycrnexa B J1I000M BUIE MPAKTUUECKON AESTEILHOCTH.
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8. Yue0HO-MeTOANYECKOE U MATEPUATbHO-TeXHUYECKoe o0ecneyeHue
nporpammbl y4eOHoi gucuunanabl OY 1.09 «Pusukay.

Jlnst ocBoeHust mporpaMmbl yueOHOW mucnumuinabl OYJI.09 «®Dusuka» B
TEXHUKyME UMeeTCsl y4eOHbIM KabuHeT «Du3uku u ACTPOHOMHUN», B KOTOPOM
HaXOJUTCSl KOMIIBIOTEp M oOecredeH CBOOOAHBIN nocTyn B MHTEpHET BO Bpems
y4eOHOTr0 3aHIATHS U B IEPUOJ] BHEYUEOHOU IeSITeIbHOCTH O0YyJarOIINXCS.

B cocraB xabuHeTa (U3MKKA BXOAUT JIabopaTopus ¢ JTaOOPAHTCKON KOMHATOM.
[Tomemnienne kabuHeta (GU3MKKA yAoOBIETBOpsieT TpeboBanusiM (CaHUTapHO-
AMUEMHUOJIOTHYECKUX mpaBuil u HopMmaTuBoB (CaunlluH 2.4.2 Ne 178-02) u
OCHAILIEHO THUIOBBIM OOOPY/IOBaHHEM, B TOM WYHCIIE CHEIUATU3UPOBAHHOU
y4ueOHON MeOenbl0 W cpeAcTBaMU OOy4YEeHHSs, JOCTATOYHBIMU JUIsl BBITIOJHEHUS
TpeOOBaHMI K YPOBHIO MOATOTOBKHA 00YYAIOIIUXCA.

B kabuHere mnpHUCYTCTBYET MYJIbTHMEAMMHOE OOOpYIOBAaHUE, IMOCPEICTBOM
KOTOPOT'0 YYaCTHHUKHM 00pa30BaTEIbHOrO Ipoliecca MPOCMAaTPUBAIOT BU3YAJIbHYIO
uH(popManuioo 1Mo (Qu3nKe, Npe3eHTaluuu, BUjeomaTepuaibl. B cocraB yueOHO-
METOJMYECKOTO U MaTepUATIbHO-TEXHUYECKOT0 00ecCTiedeHrs MporpaMMbl yueOHOM
nucuuiuinabl OY 1.09 «Dusukay, BXOAAT:

* MHOTO(DYHKIIMOHAJIbHBIA KOMIUIEKC MPENoaBaTelis;

* HArJsiIHBIE MOCOOMS — KOMIUIEKTHI Y4eOHBIX TaOJMIl, IJakaThl: «Du3nyeckue
BEIMYMHBI U (QyHIaMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoHasl CUCTeMa eIUHUIL
C», «llepuogmueckass cucreMa xumuueckux anemeHToB JI. M. Menneneesay,
MOPTPETHI BHIAIOIIUXCS YUEHBIX-(DU3UKOB U aCTPOHOMOB;

* UTHPOPMAIIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;

* SKpPaHHO-3BYKOBBIE TTOCOOUSI;

* KOMILUIEKT 3JIEKTPOCHA0KEHUsI KaOMHEeTa (PU3UKHU;

* TEXHUYECKHE CPEJICTBA OOYyUCHUS;

* JIEMOHCTPAIIMOHHOE 000pyI0BaHKE (OOIIETO Ha3HAYEHUS U TeMaTHYECKUE
HaOOpBKI);

* JabopaTopHOe 000pyAOBaHKE (00IIET0 HA3HAYCHUS U TeMATHYECKUE HAOOPHI);

* CTaTUYECKUE, TMHAMUYECKHE, IEMOHCTPAIIMOHHBIC U pa3aTOUHbIC MOJIEIIH;

* BCIIOMOTaTeIbHOE 000PYI0BAHNUE;

* KOMIUJIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHCJIE TACHOPTa Ha CPEJCTBA
OoOy4eHMsI, MHCTPYKIIMHU TI0 X UCIIOJIb30BAHUIO U TEXHUKE O0€30MaCHOCTH.
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9. OCHOBHBIE UCTOYHUKU U JIUTEPATYPA
s cmyoenmos
1. Amutpuea B.®D. ®usuka aisg npodeccuit U CrenuaIbHOCTEH TEXHUIECKOTO
npoduIs : YIeOHUK JIS CTY. YUpEXKIeHUH cpel. nmpod. oopazoBanus / B.D.
JMutpueBa. — 5-e usl., crep. — M. : M3naTensckuit ieHTp «Akaaemus», 2018. —
448 c.
s npenooasamens

1. ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuu B
Poccutickoit deneparum» (B pen. dhenepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-03,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, ot
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 Ne 84-@3, ot 27.05.2014 Ne 135-®3, ot 04.06.2014 Ne148-D3, c
U3MEHEHUSIMU, BHECEHHBIMU DeiepanbHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 «OO0 yTBepKIaeHUU
dbenepalbHOTO  TOCYJIapCTBEHHOTO  00pa3oBaTEIbHOTO CTaHAApTa CPEIHETO
(momHOTrO0) O0IIEr0 00pazoBaHusy (3apeructpupoad B Muntocte PO 07.06.2012
Ne 24480).

3. I[lpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B Ilpukaz MuHuctepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
@®enepanuu ot 17 mas 2012 1. Ne 413 «O6 yrBepxkaeHun QenepaibHOro
roCyJapCTBEHHOr0 00pa30BaTEIbHOTO CTaHAApPTa CPEeIHEro (IOJHOro) OOIIEero
o0pa3oBaHUs.

4. Ilucemo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOArOTOBKH
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1Mo OpraHu3alyy MoJyde-HHsI CPEAHEro o0Iero o0pa3oBaHus B
npenesiax OCBOEHUSI 00pa30BaTENIbHBIX MPOrpaMM CpPeaHEro NpodeccuOHaIbLHOrO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbeneparbHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMOM
npodeccuu Wi CrenruagbHOCTH CPEHETO MPOPECCHOHAIIBHOTO 00pa30BaHU.

5. Koncturtymus Poccuiickoit ®enepanmu 1993 r. (mocieaHss peaakiiys).

6. AmurpueBa B.D. ®uszuka pns mnpodeccuid U celHAIbHOCTEH
TEXHUYECKOTo Tpodumias : y4eOHHMK IS CTYId. YUYpexKIACHUU cped. mpod.
oOpazoBanus / B.®. JImurpuena. — 5-e uzn., crep. — M. : U3narenbckuii neHTp
«Axanemus», 2018. — 448 c.

7. JmurpueBa B.D. ®uszuka pansa npodeccuid U cnelHalbHOCTEH
TexHu4yeckoro npoduis. JlaboparopHblii MpakTUKyM : yuyeO. mocoOue st CTy/I.
yupexzaeHuil cpen. npod. odbpazosanus / B.®. JImurpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii neHTp «Akagemusi», 2015. — 160 c.

8. Amutpuena B.®. ®usuka 1is npodeccuii U CrenuagbHOCTEN TEXHUYECKOro
npoduas. Meroaudeckue peKOMeHIanuu : MetoJ. mocooue / B.dD. JImutpuena,
JL.U.Bacunwes.. — M. : U3narensckuii meHTp «Akagemusy», 2015. — 176 c.
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JlonoiHMTEIbLHAA JTUTEpPATypa

1. ImutpueBa B.®. duzuka a5 npodeccuii U crneruaibHOCTEH TEXHUUECKOTO
npoduig. COopHHK 3a7a4 : yuel. mocobue s CTyA. YUpexAeHUil cpen. npod.
obpazoBanus / B.®. JImurpueBa. — 5-¢ u3f., crep. — M. : M3nmatenbCckuil LIEHTP
«Axanemus», 2014. — 256 c.

2. PeiMkeBny A.I1. @usuxka. 10-11 kn.: 3amaunuk.- M.,2002 T.

3. Mskumes I'.5. ®usuka : yue6. qas 10 k. obOmieoOpa3oBar. yupeKIeHUMN:
6a30BbIil U podui. ypouu / I'.S1. Mskumes, b.b. byxosues, H.H. Corckwuii; moa
pen. B.M. Hukonaesa, H.A. [lapdentpeBoit. - 17-¢ u3a., mepepad. u gom. - M.:
[Ipocsemenue, 2008. - 366 c. : ui.

4 MsxumeB I'.f1. @usuka 11 kmace : yae0. mis o6meo0pa3oBaT. yUpeKIeHU:
6a30Be1il 1 ipoduit. ypoau / ['.4. Makumes, b.b. byxosues, B.M.Yapyrus; mox
pen. B.M. Hukonaesa, H.A. [lapdentpeBoit. - 17-¢ u3a., mepepad. u gom. - M.:
[Ipocsemenne, 2008. - 399 c. : uin.

Hnmepnem-pecypcwi

1. https://docplayer.ru/26136210-Fizika-uchebnik-v-f-dmitrieva-dlya-professiy-i-
specialnostey-tehnicheskogo-profilya-so-az-nachalnoe-i-srednee-professionalnoe-
obrazovanie-ocd.html ®usuka. Yueonuk. B. ®. [murpueBa mansa mpodeccuit u
CHEUATbHOCTEW TEXHUYECKOTO TPODUIIA.

2. http://school-collection.edu.ru/ EnuHas ~ KOJUIGKIMS  ITU(POBBIX
00pa3oBaTeIbHBIX PECYPCOB.

3. http://festival.1september.ru/. [Tegarormueckas mactypckas «1 ceHTIOps»
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