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1. HOSICHUTEJBbHASA 3AIINCKA

Pabouas mporpamma obieo06pazoBatenbHON yueOHou quctuminasl OY .09
«Dusuka» npegHazHaueHa s u3ydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME JKEJIe3HOJOpOoKHOTro TpaHcnopta KocTpomckoir oOnactu» (manee
TEXHUKYM), peaJu3yIolleM 00pa30BaTelIbHYyI0 MPOTrpaMMy CpPEIHEro OOIlero
oOpazoBaHusi B  TIpejeliax  OCBOGHUS  OCHOBHOM  TpodeccroHaIbHOM
oOpazoBarensHOil nporpammel CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpPH TOATOTOBKE CHEIMAIUCTOB CpEeAHEro 3BeHa.  Pabouas
nporpamma paspaborana Ha ocHoBe TpeboBanmii DPI'OC cpegHero o0OIIETO
o0pa3oBaHMsI, TPEIBIBISIEMBIX K CTPYKType, COICpXKAHUIO M pe3yiabTaTam
ocBoeHus yueOHOM muctuiuimHel OVY]J[.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
denepalbHBIX TOCYAApCTBEHHBIX O0pa30BaTEIbHBIX CTAHJIAPTOB U MOJIy4aeMOM
npodeccuu Wik npopeccuu CpeaHero npodeccnoHanabHOro oopazoBaHus (MMCbMO
JlenapTameHTa TOCy/1apCTBEHHOM MOJIMTUKHU B cepe MOATOTOBKH padOunX KaJpoB
u JIIIO Munobpuayku Poccuu ot 17.03.2015 Ne 06-259). ConepxaHue
nporpammbl OY J[.09 «Du3zrkay HarpaBiIeHO HA JOCTHKEHUE CICAYIONMINUX LeJe:

1) ocBoeHHe 3HAHHK O GYHIAMEHTAIBHBIX (PU3NYCCKUX 3aKOHAX U MPUHITUIAX,
JeKalMX B OCHOBE COBPEMEHHOW (hM3MUECKON KapTHHBI MHUpa; Hanbojee
BAXKHBIX OTKPBITUSX B 007acTH (DU3MKH, OKA3aBIIUX ONPEAEISIoNIee
BIIUSTHUC HA PA3BUTHE TEXHUKHU U TEXHOJOTHUHU; METOJaX HAYYHOTO MO3HAHUS
PUPOJIBL;

2) OBJIaJICHUC YMECHHSIMH TIPOBOJINUTH HAOIOACHHUS, TNIAHUPOBATH U BBITOJHSATh
OKCIIEPUMEHTHI, BBIIBUTATh THIOTE3bl M CTPOUTH MOJEIH, TPHUMEHSTH
MOJIyYCHHBbIC 3HaHUS 10 ¢u3NKe IS OOBSCHEHUS Pa3HOOOpa3HBIX
bu3MYeCcKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTUUYECKH HCIOIb30BATh
dbu3nUeckue 3HAHUS, OIEHWBATh JOCTOBEPHOCTh ECTECTBEHHOHAYYHOM
uHdopMaIuy;

3) pa3BuUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TIporiecce MpUOOpeTeHUs] 3HAHUM U YMEHUH 1o (hHU3UKE C
UCIIOJIb30BAaHUEM PA3NIMYHBIX HCTOYHHUKOB HH(POPMAIMM U COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

4) BoCHHUTaHHE YOCKICHHOCTH B BO3MOYXHOCTH ITO3HAHUS 3aKOHOB IPHUPOJIHI,
WCITOJI30BAHUS JIOCTH)KCHUH (DU3UKM Ha OJIaro pa3BUTHS YEIIOBECUCCKOMN
[IUBUIM3AIMHN; HEOOXOIUMOCTH COTPYIHHYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHCHUS 33]1a4, YBOKUTEILHOTO OTHOIICHHSI K MHEHUIO OIMITOHEHTA MPH
OOCYXXICHHH TPOOJIEM eCTECTBEHHOHAYYHOTO COJIEPIKaHHWs; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OIICHKE WCIOJIb30BaHUSI HAYYHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPYKAIOIEH CPEJIbI;

5) UCMONBb30BaHUE TNPUOOPETECHHBIX 3HAHUH W YMEHHH JUIS  peIICHHS
MPAKTUYECKUX 3a/]a4d TOBCEIHEBHOW >KWU3HH, oOecrieueHusi 0e30MacHOCTH
COOCTBEHHOW KW3HH, PAlMOHAIBHOTO TMPUPOJIONIOIB30BAHUS U  OXPaHBI
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OKpYXarolel cpeabl U BO3MOKHOCTh NPUMEHEHUS! 3HAHWM MpU PEIICHUH
3aJlay, BO3HUKAIONIMX B MOCIeAyIoeld mpodecCuoHanbHOM 1S TeIbHOCTH.

B nmporpammy BKIIIOUEHO COJIep>KaHHE, HalpaBlIeHHOE Ha (OpPMUPOBAHUE Y
CTYJIEHTOB KOMIIETEHIIMHA, HEOOXOIMMBIX JUIsi KadecTBeHHOTro ocBoeHus OITOIT
CIIO na 6a3e oCHOBHOTO 00IIero 00pa3oBaHMs C MOJYYEHUEM CPEIHETO OOIIETO
oOpa3oBaHus, MpOrpaMMbl  MOATOTOBKA  KBATH(UIMPOBAHHBIX  pabOUMX,
cnyxkamux (I[TITKPC).

2. OBIIASI XAPAKTEPUCTHUKA YUYEBHOH JUCHHUIIJIAHBI
OV].09 «®U3UKA»

B ocHoBe yueOHoN auctuminabl OY /(.09 «®Pusnkay JIeKUT yCTAHOBKA Ha
dbopmupoBaHre Yy OO0ydaeMbIX CHCTEMBI 0a30BBIX TIOHATHH (U3UKA W
MIPEICTABICHU O COBPEMEHHON (PM3MUECKOW KapTHHE MHUPA, a TaKKe BbIpaOOTKa
YMEHUHN MPUMEHATh (PU3NYECKHE 3HAHUA KaK B TPO(PECCUOHAIBHOMN JEATEIbHOCTH,
TaK U JJIs1 PeLEeHUs )KU3HEHHbIX 3a/1a4.

MHorue nosjoxeHusi, pa3BuBaemMble (U3UKON, pACCMaTPUBAIOTCS KaK OCHOBA
CO3/laHMsl M  HUCHOJb30BaHUS HMH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
texHonorut (MKT) — opgHoro w3 Haubosiee 3HAYMMBIX TEXHOJOTHYECKHX
JOCTHKEHUI COBPEMEHHOMN LIMBUIN3ALIUN.

®dusuka JaeT K04 K MOHUMAHUI MHOTOYMCJIEHHBIX SIBICHUH U MPOLIECCOB
OKpY>KaIoIllero Mupa (B €CTECTBEHHOHAYYHbBIX 00JIaCTAX, COL[MOJIOTUH, SIKOHOMHUKE,
A3bIKE, TUTEPATYpE U 11p.). B dusuke popmupyrorcs MHOTHE BUIBI JEATEIBHOCTH,
KOTOpbIE HMMEIOT METanpeIMETHbIH xapaktep. K HuUM B mepByro ouepeab
OTHOCATCA: MOJEIIUPOBAHUE OOBEKTOB M IMPOIECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QOopMyJIHpOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IIEHNE, CUCTEMATU3alusl, BbISIBIICHUE
MPUYUHHO-CJIEICTBEHHBIX CBSI3€M, MOMCK AHAJIOrOB, YINpaBlieHHE OOBEKTaMH U
npoueccaM. VMIMEHHO 3Ta JUCHUIUIMHA ITO3BOJSET IMO3HAKOMUTH CTYAEHTOB C
HAayYHbIMM METOJaMH MO3HAHMs, HAYYUTh UX OTJIMYATh THIIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

dusuka uMeeT OyeHb  OONBIIOE U BCEBO3pACTAIOUIEe  YHUCIO
MEXIUCUUIUIMHAPHBIX CBA3€H, MpUYeM Ha ypOBHE KaK MOHATUHHOTO ammnapara,
Tak W MHCTpyMmeHTapus. Cka3aHHOE TO3BOJSIET paccMaTpuBaTh (U3MKY Kak
METaJUCLUUIUINHY, KOTOpass MpeAOoCTaBIseT MEXKIUCIHUIUIMHAPHBIA S3bIK IS
ONMMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISIETCS CUCTEMOO0OPA3yIOLIUM dbakTopoM TUISt
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX TNPEIMETOB, MOCKOJbKY (U3UUECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHMUS XHUMHUM, OuoJioruu, reorpaduu, acTpOHOMUU U
CHeIUaNbHBIX  AUCHUIUVIMH  (TEXHUYECKass  MEXaHMKa,  DJIEKTPOTEXHHKA,
ANEKTpOHUKA W Jp.). YdueOHas auctummHa OVY].09 «®Duszuka» coszmaer
YHUBEPCAIBHYIO 0a3zy i U3y4deHHUs OOmenpoPpeCcCHOHANBHBIX U CIEUATBbHBIX
JTUCIMIUINH, 3aKJa1bIBasi GyHIaMEHT JJIsl TOCIeIYIOIIero 00y4YeH sl CTYI€HTOB.

OOnanast JOTMYECKOW CTPOMHOCTBIO M ONHUPAsCh HAa SKCIEPUMEHTAJIbHBIC
daktel, yuebHas muctummmHa OVY.09 «Duszuka» dopmupyer y CTYISHTOB



NOJJIMHHO Hay4yHO€ MUpOoBO33peHue. Ddusuka sSBISIETCS OCHOBOM YYE€HHUS O
MaTepuaIbHOM MUPE U PelIaeT Mpo0IeMbl 3TOTO MUPA.

B conepxanuu y4yeOHOM MUCHMIUIMHBI 1O (U3UKE TMpU MOATOTOBKE
oOydaronmuxcss 1Mo Mnpodeccud TEXHUYECKOTo Mpoduist NpodeccCHOHaTBLHOTO
oOpa3oBaHus MPOGUILHON COCTABIIAIONICH SBISETCS pa3iaen « DIEKTPOANHAMUKAY,
tak kKak mnpodeccus: 23.01.09. «MalMHUCT JOKOMOTHBA» OTHOCHUTCS K ATOMY
npo(UITIO U CBSI3aHA € AIEKTPOTEXHUKON U DJIEKTPOHUKOM.

Teopernueckue cBeaeHUS MO (U3UKE TOMOJIHSAIOTCS JEMOHCTPALUSIMH M
71a00paTOPHBIMU paboTaMH.

N3yuenne obmieoOpazoBaTenbHol yueOHoi nucuuiuinabl OYJ1.09 «Duszuka
3aBepIaeTcs MOIBEICHUEM UTOTOB B (popMe 3K3aMeHa B paMKax MPOMEKYTOTHON
aTTeCTallui CTYJICHTOB nporecce ocBoeHus OIIOIT CIIO ¢ mnonydenuem
cpenHero obmrero oopaszosanus (IITIKPC).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

VYyebnas qucrumuinaa OY J1.09 «®uszukay sBiasieTcs yaeOHbIM MPEAMETOM 10
BBIOOpY M3 00s3aTeNbHON mpeaMeTHor obnactu «EctecTBenHbie Haykm» DI'OC
CpeaHero oo1ero oopa3oBaHusl.

B texnukyme yueOnas nucnumiimHa OVY].09 «®wusuka» uzyyaercs B
obmeo6pazoBarenbHOM Iukie yueoHoro miana OITOIT CITIO na 6a3ze OCHOBHOTO
o0111ero 00pa3oBaHus ¢ MOJydYeHHEM cpeanero oobiero oopasosanus (ITITKPC).

B yueOnbix muanax IIIIKPC wmecto yuweOHo¥ nucuumaunel OVY]J[.09
«Dusnka» — B cocTaBe 0011e00pa30BaTENbHBIX YUEOHBIX AUCLHMIUIMH 110 BHIOOPY,
dbopMupyeMBbIX U3 00s13aTeNIbHBIX NMpeaMeTHbIX 00s1acteit ®I'OC cpennero odiero
oOpazoBanus, npodeccun: 23.01.09. «MammHUCT JTOKOMOTHUBa» TEXHUYECKOTO
npodust mpodhecCUOHATBHOTO 00pa30BaHUsI.

4.PE3YJIbTATHI OCBOEHUS YYEFHOM JUCHUTIIINHBI
OcBoenue coaepkanus yueoOHoi qucuuruiiabl OY J1.09 «duszukay odecrieunBaeT
JIOCTUKEHUE CTYJEHTAMU CJIECAYIOIINX Pe3yJIbTATOB:
JIUYHOCMHbBIX
— YyBCTBO TOPJOCTA U YBAKEHUS K HCTOPUU U JIOCTUKEHUSIM OTEUECTBEHHOM
busnyeckoil Hayku; (U3MYECKH TPaMOTHOE TMOBEICHHE B MpodeccruOoHaTHLHOM
NEeATEIbHOCTH W OBITY mpu oOpameHuu ¢ M[OpudopaMud U YCTPOMCTBaMU;
— TOTOBHOCTHb K TPOJOJDKEHUIO O0pa30oBaHUs M TOBBIINICHUS KBaTU(PUKAIMK B
n30paHHON MPOQECCHOHAIBHON NEATETbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIU
(bU3NYECKUX KOMIIETEHIIUN B ATOM;
— YMEHHE WCIO0JIb30BaTh JIOCTHXKCHHUS COBPEMEHHOW (PU3MUECKON HayKu U
(bU3NYECKUX TEXHOJIOTUI 11 TOBBIIMICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
pa3BUTHS B BBIOpaHHON TPO(ecCHOHaNbHOM e TeIbHOCTH;
— YMEHHE CaMOCTOATEJIbHO JI00BIBaTh HOBBIE 1Ji1 ceOsi (hu3MyecKue 3HaHUS,
UCIIOJIB3YSI JIJIsl TOTO IOCTYIHBIE NCTOYHUKU MH(HOPMAIIHH;
— YMEHHE BBICTPauBaTh KOHCTPYKTHUBHBIE B3AMMOOTHOIIIEHUS] B KOMAHJIE 1O penie-
HUIO OOIIUX 3a1a4;
— YMEHHME YHOpaBisATh CBOEH IO3HABATEIBLHON JEATEIbHOCTBIO, IPOBOJIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO MHTEJUICKTYaIbHOTO Pa3BUTHSI;



Memanpeomen X
— HMCTIOJIb30BAHNUE PA3JIMYHBIX BUIOB IMO3HABATEIBHON JIEATEILHOCTH JJIs pEIICHUS
busznueckux 3ajay, MPUMEHEHHE OCHOBHBIX METOJOB TO3HAHUs (HaOIIOJCHUS,
OMMCAHMS, HM3MEPEHHUs, OKCIEPUMEHTA) [UJIi HU3Y4YEHUs pPa3IUYHBIX CTOPOH
OKPYKAIOIIEH IEMCTBUTEIBLHOCTH;
— HCIMOJb30BAHNE OCHOBHBIX MHTEIICKTYyaJIbHBIX ONEpAllMii: TOCTAHOBKHU 3a/1auH,
dbopMyIMpOBaHMs TUIIOTE3, aHalIW3a M CHUHTE3a, CpPaBHEHMs, O000O0IIEHUS,
CUCTEMATHU3allNH, BBISIBICHUS] IPUYUHHOCIIEICTBEHHBIX CBS3€H, OUCKA aHAJIOTOB,
GbOopMyIMpOBaHKS BBIBOJIOB I W3YYEHUS PA3JIUYHBIX CTOPOH (HU3UIECKUX
OOBEKTOB, SIBJICHUH W TPOIECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOIMMOCTH
CTAJIKUBAThCA B MpodeccruoHalbHOi cdepe;
— yMEHHUE TEeHEPUPOBATHh WJIEU W OIPEACIATH CPEACTBA, HEOOXOAMMBIC ISl UX
peanu3anuu;
— YMEHHE HCIOIb30BaTh PA3IMYHbIE UCTOYHUKU IS TOJydeHHs (puandeckoin
uH(OpMaIUH, OLIEHUBATH €€ IOCTOBEPHOCTH;
— YMEHHME aHAIM3UPOBATh U MPEJCTABIATh MH(GOPMAIMIO B PA3JIMYHBIX BUJAX;
— YMEHHE MyOJUYHO NPEICTaBIATh PE3yJIbTaThl COOCTBEHHOTO MCCIIECOBAHUS,
BECTU JIMCKYCCHUM, JOCTYITHO W TapMOHHUYHO CoueTas cojep>kKaHue U (Popmbl
MpecTaBIsieMoi HHpopMaIuu;
npPeOMemHbIX:
— cOopMHUPOBAHHOCThH MPEACTABICHUN O POJId U MecTe (U3UKH B COBPEMEHHOM
HAy4YHOM KapTHUHE MHpaA; MOHUMaHUE (PU3MUYECKON CYIIHOCTH HAOJIOAAEMBIX BO
Bcenennot  sBiaeHuwii, poau Qu3uku B (HOPMUPOBAHMHM  Kpyrozopa u
(YHKIIMOHATBLHOM TPAaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUsI MPAKTUYECKUX 3a]1a4;
- BJIAJICHUE OCHOBOTIOJIATrAIOIIUMHU buznYecKuMu MOHATHUSAMU,
3aKOHOMEPHOCTSIMM, 3aKOHAMU W TEOPUSIMH; YBEPEHHOE HCIOJIb30BaHUE
(br3MYeCcKOi TEPMUHOJIOTHHN U CUMBOJIUKH;
— BJIQJICHUE OCHOBHBIMM METOJJaMH HAYYHOTO ITO3HAHUS, HCIOJIb3YyEMBIMU B
dbu3uKe: HAOMIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM,;
— yMeHHusi o0pabaThiBaTh PE3yNbTaThl U3MEPEHUN, OOHAPYKMBATH 3aBUCHMOCTH
MEeXIy (PU3NYECKUMH BETUYHMHAMH, OOBSCHATH MOJyUYCHHbBIE PE3YJIbTATHI U JIeTaTh
BBIBOJIBL;
— c(hopMUPOBAHHOCTH YMEHUS pPelIaTh PUINUECKUE 3a/1a4H;
— c(hOpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJYyUYCHHbIC 3HAHUS JJI1 OOBSICHEHUS
YCIIOBU NMPOTEKaHUs (PU3NYECKUX SBJICHUI B IPUPOJE, MpodeccuoHanbHOM cdepe
U Uil TOPUHATHS — NPAKTUYECKUX  PEHICHWA B TOBCEAHEBHOM  KU3HM;
— Cc(OpPMUPOBAHHOCTH COOCTBEHHOW MO3WUIMM MO OTHOLICHHUIO K (HU3UYECKOU
nH(popMaIu, mojrydaeMoi 13 pa3HbIX HCTOUHUKOB.

CTyneHT, OCBOUBIIMI 00pa30BaTENbHYIO MpOTrpaMMy, JOJDKEH 00J1a1aTh
CJIETYIONTUMHU OOIIIMMU KOMITETCHIIHSIMU:

OK 1. IloHuMarp CymHOCT, ¥ COIMATBHYI0 3HAYUMOCTH OymyIiei
npodeccun, MposBIATH K HEW YCTOMYMBBINA HHTEPEC.

OK 2. OpranuzoBbiBaTh COOCTBEHHYIO ACSTEIBHOCTH, MCXOIS W3 1ETH U
CIIOCOOOB €€ IOCTHKCHHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.



OK 3. AHanu3upoBaTh pabO4yyl0 CHUTYallMIO, OCYIIECTBISATh TEKYIIUH U
UTOTOBBI KOHTPOJb, OIEHKY M KOPPEKIHI0O COOCTBEHHOW IESATEIbHOCTH, HECTH
OTBETCTBEHHOCTH 32 PE3YJIbTAThI CBOCH paOOTHI.

OK 4. OcymiecTBisiTh TOUCK MH(POpMaAIUU, HEOOX0AUMOMN 1Sl 3P (HEKTUBHOTO
BBITIOJTHEHHSI PO ECCHOHATBHBIX 3a/1a4.

OK 5. Hcnonp3oBaTh MH(DOPMANMOHHO-KOMMYHHUKAITMOHHBIE TEXHOJIOTUU B
po(hecCHOHATEHON e TEIBHOCTH.

OK 6. Paborarp B komaHae, S()PEeKTHBHO 0OMmMATHCI C KOJIICTAMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 7. UcnonHATh BOMHCKYIO 00S3aHHOCTh B COOTBETCTBUU ¢ DenepalbHbIM
3akoHOM 0T 28.03.1998 N 53-®3 «O BOMHCKOI 00513aHHOCTH U BOSHHOM CITy>KOe»,
B TOM YHCII€ C TPUMEHEHUEM IOJyUYCHHBIX MPO(PECCHOHANBHBIX 3HAHUMN (A7
IOHOIIIEH).

5.COJEP)KAHUE U CTPYKTYPA YYEBHOM JUCIIUTIJINHBI
5.1. Conep:kanue y4eOHOM QM CUUNIMHBI
Beenenue
Oduzuka — (QyHIaMeHTadbHas Hayka O Mpupojie. EcTecTBeHHOHAYUYHBIH
METOJI IMO3HAaHMs, €r0 BO3MOYKHOCTH M T'PaHULbl IPUMEHUMOCTH. DKCIIEPUMEHT U
TEopus B MpoLEecce MO3HaHUs Npupoabl. MonennpoBanue (GU3HMUECKUX SIBICHUN U
mporeccoB. Poib skcnepuMeHTa M TEOPUM B MPOLECCE TO3HAHMS IPUPOJBI.
®uznueckass BenuuuHa. [lorpemHocTn u3MepeHUN (PU3MYECKHUX  BEJIUYUH.
duznyeckne 3aKOHbI. ['paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE O
¢u3nyeckoil kapTuHe Mupa. 3HaueHue Gu3uKu npu ocBoeHuu npodeccuit CI1O u
cnennanbHOcTen CIIO.
Pazgea 1. Mexanuka

Kunemaruka. Mexanndeckoe aBwkenue. Ilepememenue. I[Tytb. CKOpOCTb.
PaBHOMEpHOE TPSAMOJIMHEMHOE JBWXEHHE. YCKOpeHue. PaBHOnepemeHHoe
npsiMoJIMHeHoe aBrxkeHue. CBoOogHOe maneHue. JIBukeHue Tena, OpolIeHHOTo
10| YIVIOM K TOpU30HTY. PaBHOMEpHOE ABMKEHHE 10 OKPYKHOCTH.

3akonbl mMexanuku Hprotona. Ilepseiii 3akon Hbtorona. Cuma. Macca.
Nmnynec. Bropoit 3akoH HeroToHa. OCHOBHOW 3aKOH KJIACCUYECKOM AWHAMHUKHU.
Tperuit 3akoH HptoToHa. 3aKOH BCEMHUPHOIO TATOTEHUs. | paBUTALIMOHHOE TOJIE.
Cuna tspxectu. Bec. CriocoObl uzmepenust Maccol Teil. CHIIbl B MEXaHUKE.

3aKoHBI COXpaHeHMs B MeXaHUKe. 3aKOH COXPaHEHUs HWMITYJIbCA.
PeaxtuBHoe nBmxenue. PabGora cuipl. Pabota moTeHIHMANBHBIX CHJI. MOIIHOCTb.
Oneprus. Kunetnueckast sHeprus. lloteHuumanbHas 3HEprus. 3aKOH COXpaHEHUs
MEXaHU4YeCKoM sHepruu. [IpuMeHenre 3aKOHOB COXpaHEHMUS.

Hemoncmpauuu
3aBUCUMOCTB TPAEKTOPUU OT BHIOOpA CUCTEMBI OTCUETA.
Buabpl MEXaHUYECKOTO JBUKEHUS.
3aBUCUMOCTb YCKOPEHHUS T€JIa OT €ro MacChl U CUIIbI, IEHCTBYIOIIEH Ha TEJNO.
CrnoxxeHue cui.



PaBeHCTBO U MPOTUBOIOI0KHOCTh HAITPABIICHUS CUJI IEUCTBUS U
MPOTUBOAECHCTBHUS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaluu.

Cuibl TpeHUSI.

HesecomocTs.

PeakTruBHOE IBUXEHUE.

[lepexoq NOTEHIMATLHON YHEPTrUU B KHHETUYECKYIO U OOPaTHO.

Jlabopamopnwie pabomul
HccnenoBanne ABHXKEHUA Tea MO AEMCTBUEM MOCTOSSTHHOW CUJIBL.

N3ydeHune 3aKk0Ha COXpPaHEHUSI UMITYJIbCA.
N3yueHne 3aKOHOB COXpaHEHUS Ha TpUMEpPE yaapa MapoB U 0aUTMCTUYECKOTO
MasITHUKA.
N3yuenne ocoOEHHOCTEM CUIIbI TPEHUS (CKOJIBKEHUS).
Paznea 2. OcHOBBI MOJIEKYJIAPHOI GU3MKHM U TEPMOAUHAMUKHA

OcHOBBI  MOJIEKYJISIPHO-KHUHETHYECKO Teopun. WaeanbHbld ras.
OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJSIPHO-KMHETUYECKOW Teopuu. Pa3mepsl U macca
MoOJIeKysT M atomMoB. bpoyHoBckoe nBmwxkenue. Huddysus. Cunbl u sHEprus
MEXMOJIEKYJIIPHOTO B3auMojieiicTBUsA. CTpoeHHe Ta3000pa3HbIX, KHUAKUX U
TBepAbIX Tesn. CKOPOCTH JABUKEHHSI MOJIEKYJ M MX HU3MepeHue. MneanbHblil ras.
JaBnenne raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOPUHU Ia30B.
Temneparypa u ee wusMepeHue. [a3oBbie 3aKOHbL. AOCOJIOTHBIA  HYJb
Temreparypel. TepmoauHaMuyecKas IIKana TEMIIEPATypbl. Y PaBHEHUE COCTOSHHS
UJICATBHOTO ra3a. MossipHas ra3oBas OCTOSIHHASL.

OcHoBbl TepMOAMHAMMKH. (OCHOBHBIE TIOHSITHUA W  ONPEACIICHUS.
BuyTtpennsisi sHeprusi cucteMbl. BHyTpeHHsIs1 SHEprus ujieajibHoro raza. Pabora u
TeII0Ta Kak GopMbl repeiaun SHepruu. TernmoeMKocTh. Y AebHask TeIIOEMKOCTb.
VYpaBuenue TterioBoro Oananca. [lepBoe Hadamo TepMoaMHAMUKU. AnuabaTHBINA
npouecc. [Ipuanun neictBus tertoBort Mamuubl. KIIJ TeruioBoro mBuraresns.
Bropoe Hauvamo tepmoauMHamMuku. TepmoauMHaMuyecKas IIKajla TeMIeparyp.
XonoauibHble MalMHbL. TemioBble aeurarenu. OxpaHa npupobl.

CaoiicTBa nmapoB. Vcnapenue u konaeHcauus. HacblllleHHBIA TIap W €ro
CBOMCTBA. AOCOJIIOTHasT W OTHOCUTENbHAS BIIAXKHOCTh BO3MyXa. Todka pOCHI.
Kunenune. 3aBUCUMOCTh TeMIEpaTypbl KUIEHUS OT JaBiieHus. lleperpersiii map u
€ro MCIOJIb30BAHUE B TEXHUKE.

CaoiicTBa KUAKOCTel. XapaKTEPUCTUKA KUIAKOTO COCTOSHUS BEILECTBA.
[IOoBEpXHOCTHBIN CION KUIAKOCTH. DHEPIrUsl MOBEPXHOCTHOTO CJIOSA. SIBJIEHUS Ha
IpaHuIIC )XKUIKOCTH C TBEPAbIM TeJoM. KanusisipHble SBICHUS.

CroiicTBa TBepAbIX TeJl. XapaKTEPUCTUKA TBEPJAOTO COCTOSIHUS BEIIECTBA.
Ynpyrue cBoMcTBa TBEPABIX TeJ. 3akoH I'yka. MexaHnueckue CBOMCTBA TBEPABIX
Tesn. TemnoBoe pacHIUpeHHWe TBEPIAbIX Tel W KUAKocTed. I[lmaBineHue wu
KPUCTaJTU3ALHSL.

Hemoncmpayuu
JIBrkeHne OpOYHOBCKUX YaCTHII.

Judbdysus.



W3meHenue maBieHus ra3a ¢ '3MEHEHUEM TeMITepaTyphl IPU MMOCTOSITHHOM 00beMe.
N3otepmudeckuii 1 n300apHbBIN MPOIECCHI.
W3meHeHue BHYTpEHHEH SHEPTUU TEJ MPU COBEPIICHUH PaOOTHI.
Moenu TEeIUIOBBIX JABUTAaTEIICH.
Kunenwne BoJibl IpY NOHWKEHHOM JABJICHUH.
[IcuxpomeTp u TUTPOMETP.
SIBNIeHNSI TOBEPXHOCTHOTO HATSKEHHSI U CMAauyMBaHUSI.
Kpucramisl, amopdHbIe BeecTBa, KUIKOKPUCTALTHICCKUEC Tea.
Jlabopamopnwie pabomul
N3mMepenune BIaXHOCTH BO3ayXa.
N3Mepenre MoBEPXHOCTHOTO HATSXKEHUS JKUIKOCTH.
HabGnronenue npouecca KpucTaId3aliu.
N3ydenue aedopmaliiu pacTsHKEHUS.
N3yyenue ocoOEHHOCTEH TETUIOBOTO paCIIMPEHUS BOIBI.
N3ydeHune TennoBoro pacimpeHust TBEPAbIX TEN.
Pa3znes 3. DiaekTpoamHamMuka

JJleKTpUYecKoe moJjie. DJICKTPUUECKUE 3apsaabl. 3aKOH COXpaHEHUs 3apsia.
3akon Kynona. Dnektpuyeckoe mnoise. HanpsyKeHHOCTh 3JIEKTPHUYECKOTO TOJIA.
[lpuniun cyneprio3unuu  mojeil. Pabora cui  3IeKTpOCTATHUECKOTO  TMOJIA.
[ToreHunan. Pa3HOCTh MOTEHIMANOB. DKBUIOTEHIMAJIbHBIE MMOBEPXHOCTU. CBS3b
MEXIY HANPSHKEHHOCTHIO W PA3HOCTHIO TMOTEHIHUAIIOB SJICKTPUYECKOrO MOJIS.
JnaniexTpukuy B anekTpudeckom nodie. [lonsgpusanus ausnektpukos. [IpoBogHuku
B asiekTpuueckom nojie. Konaencaropel. CoeiMHEHNE KOHIEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOTO KOHAEHCATOPA. DHEPTHUsl JIEKTPUIECKOTO TTOJIS.

3aKkoHbI MOCTOSITHHOIO TOKA. Y CIOBHS, HCOOXOIMMEIC ISl BOSHUKHOBCHUS
Y TIOJJIEPKAHUSL DIIEKTPUIECKOro Toka. Cuiia Toka U IJIOTHOCTh TOKa. 3aKoH OMma
st ydactka nenu 6e3 DJIC. 3aBUCHMMOCTh 3JIEKTPUYECKOTO COMPOTUBIICHHS OT
Marepuaa, JJIMHBI U TUIOIIAIN MTONEPEYHOTO CEYEHUs NMPOBOJHUKA. 3aBUCUMOCTD
AIEKTPUYECKOTO CONPOTHUBJICHUS IPOBOJHUKOB oT TeMIepaTyphbl.
DJIEKTPOJBMKYIIAsl CHJIa MCTOYHHMKA TOKa. 3akoH Oma g TOJHOW LEMNH.
CoenuHeHne  TPOBOJHUKOB. CoenuHenyne  MCTOYHHUKOB AIEKTPUYECKOU
sHepruu B Oartapero. 3akoH JIxoynsg-Jlenna. Pabora 1 MOIIHOCTE 3JIEKTPUYECKOTO
TOKa. TerioBoe 1enMcTBUeE TOKA.

DJIeKTPpUYeCKH TOK B MOJyNpoBoAHUKAX. CoOCTBEHHAs! MPOBOJAUMOCTD
MOJTyPOBOHUKOB. [107ynIpoBOIHUKOBBIE TPHUOOPHI.

MarnuTHOe moJie. BekTop MHIyKIMM MarHuTHoro mnons. Jleucrsue
MAarHMTHOTO TMOJII Ha MPSAMOJMHEWHBIM MPOBOJHUK C TOKOM. 3akoH Awmiriepa.
B3aumoneiictBue TOKOB. MarHuTHelii 1OTOK. PaboTta 1o mnepeMenieHuo
MIPOBOJHUKA C TOKOM B MAarHMTHOM Tone. /[[elicTBUE MAarHWTHOrO MOJs Ha
npwxkymuics  3apsaa.  Cuima  Jlopenna.  OmnpeneneHue  yaelnbHOTO — 3apsija.
Y CcKOpUTENHN 3apsSKEHHBIX YaCTHIL.

DJIeKTPOMATHUTHASI UHAYKIUS. DJESKTPOMarHuTHas UHAYKIUs. Buxperoe
anekTpuyeckoe nojie. CaMOMHAYKIKS. DHEPTUS MATHUTHOTO TOJIS.
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Jemoncmpayuu

B3aumopencTBre 3apsyKeHHBIX TE.

[IpOBOAHUKH B DIEKTPUUYECKOM MOJIE.

JIMPNEKTPUKY B AJIEKTPUUECKOM TIOJIE.

Konpaencatopsl.

TemnnoBoe AENCTBUE SIEKTPUUECKOTO TOKA.

CoOcTBeHHas U TpUMeECHasi IPOBOJUMOCTbH MOJTYTPOBOJTHUKOB.
[1omynpOBOHUKOBBIN AUOI.

Tpanzucrop.

OmneiT Dpcrena.

B3anmoenicTBrue MPOBOAHUKOB C TOKaAMHU.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.
DNEeKTPOJIBUTATENb.

DNEKTPOU3MEPUTENbHBIC TPUOOPHI.

DNEeKTpOMarHuTHasl MHTYKIIHS.

OnbiThl Dapajnes.

3aBucumocTh JJJC caMOMHIYKIIMHU OT CKOPOCTH U3MEHEHUS CUJIbI TOKA U
WHIYKTUBHOCTHU ITPOBOJAHUKA.

PaGoTa snexkrporeneparopa.

Tpancdopmarop.

Jlabopamopnwie pabomut
N3yuenune 3akona Oma Jy1sl yuacTKa LENH, MOCIEA0BATEIIBHOTO U NapalIeIbHOTO
COEMHEHUS MPOBOIHUKOB.

N3yuenune 3akoHa Oma 11 TOJTHOM LIETIH.
Omnpenenenne 3/[C 1 BHYTpEHHETO CONPOTHUBIIEHUS NCTOYHUKA HATIPSIKEHUS.
Omnpenenenue kKodpuireHTa MoJIe3HOro ISUCTBUS AIEKTPUUECKOTO YaliHUKaA.
N3yuenue siBIICHUS 3JIEKTPOMATrHUTHON UHAYKITUH.
OrnpeneneHue TeMneparypbl HUTH JaMIlbl HAKAIUBAHUS.

Pa3zneun 4. KosieOanusi v BOJIHBI

Mexannueckue kojedanusi. KonebarenbHoe nemwkenue. ['apMoHuueckue
kosebanus. CBOOOJHBIE MexaHWueckue kosieOaHus. JIMHEiHble MeXaHWYeCKue
KoJiebarenbHbie cucTeMbl. [IpeBparienue sHepruu Mpu KoJiedaTeIbHOM JIBUYKEHUU.
CBoOoO1HEIE 3aTyXarolue MEXaHUYECKUE KOJIeOaHusl. BrinyxaeHHbIC
MEXaHUYeCKue KoaeOaHus.

Ynpyrue Bosnbl. [lonepeunbie U NpoaOJIBbHBIE BOJIHBIL. XapaKTEPUCTUKH
BOJIHBL. YpaBHEHHUE TIIOCKOM Oerymieit BonHbl. MHTepdepenuus BonH. [louarue o
nudpaxiu BoJIH. 3BYKOBBIC BOJIHBL. Y JIBTPa3BYK U €ro MpUMEHEHHE.

DJIEKTPOMATHUTHBIe  KoJie0aHusA. (CBOOOJHBIE  BJIEKTPOMArHUTHBIC
kojiebanus. IIpeBpamienue SHepruM B KojeOaTeIbHOM KOHType. 3aTyXarollue
AJIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop HE3aTyxarolmuX 3JIEKTPOMarHUTHBIX
KojeOanuii. BbIHYXKIeHHBIE »JleKTpuueckne KoseOanus. I[lepeMeHHBIN TOK.
['enepaTop nepeMeHHOro TOKAa. EMKOCTHO€ W HMHAYKTUBHOE CONPOTHUBIICHUS
MEePEMEHHOr0 ToKa. 3akoH Oma ISl AJEKTPUYECKOW ILeNU MEPEMEHHOTO TOKA.
PaGoTta u momnrHOCTH TIEpeMeHHOro Toka. ['eHepatopsl Toka. TpanchopmMaTopsl.
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Toku  BeicOKOM  4acToThl. Ilonmydyenue, mepemada U pacnpencsieHue
AIEKTPOIHEPTUH.

DJIEKTPOMATHUTHBIE BOJHBI. DJIEKTPOMATHUTHOE T0JIe KaK OCOOBIA BH]I
MaTepuu.  DJIEKTpOMarHuTHble  BoOJIHBL.  BuOpatop T'epma.  OTKpbITHIN
KoJjiebaTenbHbli KOHTYp. M300perenue paguo A. C. IlomoBeiM. Ilonsatne o
panuocss3u. [IpuMeHeHne 31E€KTPOMAarHUTHBIX BOJIH.

Jlemoncmpavyuu
CB0OOIHBIE U BBIHYK/ICHHBIE MEXaHUYECKHE KOJICOaHUSI.

Pe3onasnc.

OOpa3zoBaHuE U paclpOCTPAHEHUE YIIPYTUX BOJIH.
YacToTa KonebaHuil U BbICOTA TOHA 3BYKa.

CBOOOIHBIE IEKTPOMAarHUTHBIE KOJICOAHUSI.
OcuuiorpaMma epeMeHHOro TOKa.

KoHaeHcaTop B ey MEpEMEHHOTO TOKa.

Kary1iika "HIyKTUBHOCTH B LIETIH EPEMEHHOIO TOKA.
Pe3oHaHC B mocinen0BaTenbHON LENU NIEPEMEHHOIO TOKA.
N3nyyeHue u npruem 3JeKTPOMarHuTHBIX BOJIH.
Pannocss3s.

Jlabopamopnwie pabomut
N3yyeHue 3aBUCUMOCTH MEepHOIa KoJIieOaHUN HUTSHOTO MasiTHUKA OT JIJTMHBI HUTH.
NHIyKTUBHOE U EMKOCTHOE COITPOTHUBIIEHUE B LIETIH IEPEMEHHOTO TOKA.

Pasznea S. Onruka

IMpupona ceera. CKOpOCTh paCIPOCTPAHECHUSI CBETA. 3aKOHBI OTPAKECHUS U
npenomiieHus cBera. [lonHoe orpaxenue. JInu3pl. ['1a3 kak onTudeckas cucrema.
OnTuyeckue mpuodOpBHI.

BosiHoBbIe cBoiicTBa cBera. HWHTepdepenuuss cBera. KorepeHTHOCTbH
CBETOBBIX Jyued. MuTepdepenius B TOHKUX mieHkax. [10710ckl paBHOM TOMIIIKUHEIL.
Konsiia Hetotona. Vcnonb3oBanue wuHTEpPEpeHIIMM B HAayKe U TEXHUKE.
Hudpakuus ceeta. Judpakius Ha menu B napauienbHbIX tydax. udpakunonnas
pemerka. Ilonarue o rosorpadum. I[lomsipuszarnusi TOMEPEYHBIX  BOJIH.
[Tonsapuzauus ceera. JIBoriHOe nyuenpenomienue. lonspounsl. Jucnepcus ceera.
Buapl CIIEKTpPOB. ChoekTpbl  HCITyCKaHUS. CnexkTpbl  TOIVIOLIEHUS.
YabTpaduoneroBoe u HHPpaKpacHOe u3IydeHUs. PeHTreHoBckue mnyun. Hx
IIPUPOJIa U CBOWCTBA.

Hemoncmpauuu
3aKOHBI OTPAKEHUS U MIPETOMIICHUS CBETA.

ITonmHOE BHYTpEHHEE OTPAKEHUE.

OnTuyeckue mpuodOpHI.

WuTtepdepenius ceera.

Judpakuus ceta.

[Tonsapu3zanus ceera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tomydyenue cexkTpa ¢ mMOMOIIBIO JUGPAKIIUOHHON PEIIETKH.
CnexTpocKoIl.
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Jlabopamopnwie pabomut
N3yuenue n300pa>keHust MpeMeTOB B TOHKOM JIMH3E.
N3yuyenue nuatepPpepeHnn u qudpakivm cBeTa.
['panynpoBKa CIEKTPOCKOIA U ONPEAEICHUE JJIMHBI BOJHBI CIIEKTPAIbHBIX JIUHUM.
Pa3znen 6. DjieMeHTHI KBAHTOBOW PU3NKH
KBanToBasi ontuka. KBantoBas runore3a llnanka. ®@otonsl. BHemnuii
dboTtoanekTpudeckuii 3¢ dhext. Buyrpennuit potodaddext. Tumnsr poTos1eMEHTOB.
®du3uka aroma. PasBurhe B3MIALOB HAa  CTPOEHME  BELIECTBA.
3aKOHOMEpPHOCTM B AaTOMHBIX CHEKTpax BOJOpoJa. SnepHas Mojenb aToma.
Omnbitel O. Pezepdopma. Mogens aroma Bomopoma mo H. bopy. Ksantosbie
TE€HEPATOPBI.
®duznka aroMHOro sjapa. EcrecTBeHHas paJuOaKkTUBHOCTb. 3aKOH
paaroakTUBHOTO pacnajga. CrnocoObl HAOMIOJEHUS U PErUCTPAlMM 3apsSyKEHHBIX
yactull. D¢dexr BaBunoBa — Yepenkoa. CtpoeHue aromHoro siapa. Jledekr
Macchbl, DHEPrus CBSA3M W YCTOMYMBOCTb AaTOMHBIX sJep. SIepHble peakuuu.
HckyccTBeHHass paJuMoOakTUBHOCTH. JleneHne Tspkenslx saep. llenmHas snepHas
peakums. Ynopaeisiemas LenHas peakuusa. SAnepHeii  peakrop. Ilomydenwue
PAaAMOAKTUBHBIX M30TOIIOB M MUX INpPHUMEHEHHE. buoslornueckoe JeicTBHE
PAAMOAKTUBHBIX U3JIyYEHUN. DJIE€MEHTapHbIC YACTHLIBI.
Jlemoncmpavyuu
dotorPdekr.
JIuHeluaTtele CIIEKTPBI PA3JINYHBIX BEIIECTB.
N3nydenue nazepa (KBAHTOBOIO FEHEPATOPA).
CueTurK HOHU3HUPYIOIINX U3ITYYEHHM.
5.2.Tembl pedpepaToB (10KJI210B) HHAUBHIYATbHBIX MIPOEKTOB
e 3 /I-npuHTEpPBI, UX TPUMEHEHHUE.
e AKycCTHYECKHE CBOMCTBA MOJYIPOBOJHUKOB.
» Anekcannp ['puropseBud CTOJIETOB — PYCCKUA (PUBHK.
» Aunexkcanjnp I'puropseBud CTOJIETOB.
» Axnekcannp CrenanoBuy [lonoB — pycckuii y4eHbIl, U300peTaTensb pajauo.
*  AnpOepT DHIITEHH.
* AnbpTepHaTHBHAs YHEPreTUKA.
* Anape Mapu Amnep — OCHOBOIIOJIOKHHK AIEKTPOANHAMHUKHU.
* ACHUHXPOHHBIW JBUTaTEIIb.
* AromHas ¢uszuka. U3oronsl. [IpuMeHeHre painoakKTUBHBIX U30TOMOB.
* beckoHTaKkTHbIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
* bunossipHbIe TPAH3UCTOPHI.
* bopuc CemenoBuu AAxo0u — Qu3uk 1 n300peTaTeb.
* Benuuaiimme oTKpbITUS (QU3UKH.
* Buapl 3MeKTpUYECKUX paspsaoB. DJIEKTPUUECKHUE pa3pslibl Ha Ciyxoe
YEJI0BEKa.
* Biusane nedexToB Ha puzMUECKHEe CBOMCTBA KPUCTAIIIOB.
* BO3HUKHOBEHHE U Pa3BUTHUE SJIEKTPOMArHUTHBIX BOJIH.
* Bpen u nonbe3a pe3oHaHca.
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[Manuneo ['anunenn — OCHOBATENb TOYHOTO €CTECTBO3HAHMUSL.
["onorpadus u ee npuMeHeHHE.

JIBr>keHUE Tena NEPEMEHHON MACCHI.

Judpakiys B HAIICH )KU3HH.

JIpOoHBI, UX TPUMEHEHHUE.

Kunkue KpucTauibl.

3akonsl Kupxroda 11st 21eKTpruuecKoi LeTu.

3aKOHbBI COXPAHEHUSI B MEXaHUKE.

3HadeHue oTKphITHil ["anues.

Urops BacunbeBnu KypuaTtoB — (u3uk, opraHuzatop aTOMHOW HAyKH H
TEXHUKH.

Nzo6perarens Tenedona A.I.beme;

Ncaak HproTOH — co3/aTenb KIacCuuecKo (hU3uKH.
Hcnonb30BaHue 3JIEKTPOIHEPTUU B TPAHCIIOPTE.

HcTopust OTKpBITHS paAUOAKTUBHOCTH.

Hcropus co3nanus reseparopa.

KBagpakonrepsl, UX IPUMEHEHUE.

Knaccudukanus u xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAsI MPOYHOCTh MaTEpUaja U €€ CBSI3b CO CTPYKTYPOU.
KoHcTpyKIust 1 BUIBI 1a3€POB.

KpuronnektpoHuka (MUKpO3JIEKTPOHHUKA U XOJION).

JlazepHbIe TEXHOJIOTUH U UX HUCIIOJIb30BaHUE.

JlazepHbI€ TEXHOJIOTUH U UX HUCIIOJIb30BaHUE.

Jleonapno na Bunun — y4eHbli 1 ©300peTaTeb.

MarunutHble u3MepeHus (MPUHIMIBI TOCTPOEHUS MPUOOPOB, CLIOCOOBI
WU3MEPEHUS MarHUTHOTO MTOTOKA, MArHUTHOW UHIYKITUN).

Maiikn @apaneit — co3narensb yueHus 00 dJIEKTPOMAarHUTHOM TIOJIE.
Makc I1nank.

MeTox MEUYEHBIX aTOMOB.

MeTonbl HAOIIONEHUS U PETUCTPALIUUA PAAMOAKTUBHBIX U3ITYyYSHUH U
YaCTHL.

Mertoasl orpeiesieHus INIOTHOCTH.

Muxaun BacunseBud JIOMOHOCOB — y4€HBIN SHLIMKIIOIIEIUCT.
Mopenu atoma. OneiT Pezepdopa.

MonekyIsIpHO-KMHETUYECKAS] TEOPUS UICAUTBHBIX Ta30B.

MosHus — ra3oBbId pa3psa B IPUPOIHBIX YCIOBUSIX.
HanoTexHon0THs — MEXIUCHUITMHApHAs 001acTh GyHIAMEHTAILHON U
MPUKIAJHON HAYKH U TEXHUKH.

Huxona Tecna: xu3Hb 1 HEOOBIYANHBIE OTKPBITHS.

Hunbe bop — onuu u3 co3nmareneid COBpeMEHHON (DHU3UKH.
OObsicHenue GOTOCUHTE3a C TOYKU 3peHUs (PU3UKH.

OnTuueckue sSBICHUS B IPUPOJIC.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
[IepeMeHHBIN JEKTPUUECKHUI TOK U €T0 IIPUMEHECHUE.
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[Ima3ma — yeTBepTOe COCTOSTHUE BEIIECTBA.
[TorynnpOBOJHUKOBBIE AATYUKHU TEMIIEPATYPBI.

[IpumMeHenne KUAKUX KPUCTAIIOB B IIPOMBIIIIEHHOCTH.
[IpumeHeHue SAEpHBIX PEaKTOPOB.

[Tpupona dpeppomaruerusma.

[Tpo6iieMbl 3K0J0TUH, CBSI3aHHBIE C UCIOIb30BAHUEM TEILJIOBBIX MAIIHH.
[IpousBoACTBO, Ilepeaada U UCIOIb30BAHNE HIEKTPOIHEPTHH.
[Tee30nmekTpudeckuii 3pPexT ero npuMeHeHHE.

PazBuTne B3rIIs110B HA CTPOEHKE BELIECTBA.

Pa3BuTHe kBaHTOBOM (PU3HKH.

PasButHe cpencTs CB3U U paguo.

PeakTuBHBIE IBUTATENN U OCHOBBI paOOTHI TETIOBOM MAaITUHBI.
PentrenoBckue styun. Mcropus otkpeitus. [Ipumenenue.
PenTrenockonusi CBapoOYHBIX IIBOB.

Ponpb K. 3. [In0JIKOBCKOTO B pa3BUTUM KOCMOHABTHKH.

CBeT — 3JIeKTpOMarHuTHas BOJIHA.

Cepreii [1aBnosuu KopoisieB — KOHCTPYKTOp M OpraHU3aTOp IPOU3BOJICTBA
PAKETHO-KOCMUYECKON TEXHUKHU.

Cuuibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBS3b.

CoBpeMeHHas (pu3nyeckas KapTUHA MUPA.

CoBpeMeEHHBIE CPENICTBA CBA3U.

CoBpeMEHHBIE CPENICTBA CBA3U.

CnexTp u3iy4eHus: CBapOYHOM JAYTH.

Teopus cera.

Tumnbl reHepaTopoB.

Tpancdopmatopsi.

VYapTpa3Byk (mojiy4eHue, CBOWCTBA, IPUMEHEHNE).
YnpasisemMblil TEPMOSIAEPHBIN CUHTES.

Y ckopuTenu 3apspKeHHbBIX YaCTHULL

du3uKa 1 My3bIKa.

duszndecKue CBOMCTBa aTMOC(EPHI.

DOTODJIEMEHTHI.

dorordpdexr. [Ipumenenue sBraenus porodrdpdexra

XaHc XpUCTHUaH DpCTe] — OCHOBOMOJIOKHUK 3JIEKTPOMArHeTU3Ma.
XpuctuaH | rourexc.

[[Txana »IeKTPOMArHUTHBIX BOJIH.

DKOJIOTMYECKUe MPoOJIEMbl U BO3MOKHBIE ITyTH UX PEIICHHUS.
DIJIEKTPOHHAS! TPOBOJAMMOCTD METAIIIOB. CBEPXIPOBOAUMOCTb.
Omunuii XpuctuanoBud JleHi — pycckuit GusuK.

Opuect Pesepdop.
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5.3. Ctpykrypa y4eOHO# IUCHUIINHBI

5.3.1. O0beM yueOHOH TMCHUIIIMHBI M BUIbI Y4eOHOH padoThI

Buj yueOHoi1 padoThI

O0BbeM yacoB

MaxkcumasbHasi yueOHasi Harpy3ka (Bcero) 294
O0s3aTe/IbHASI Ay TUTOPHAN YU4eOHAsI HArpy3Ka (Bcero) 196
B TOM YHCIIE:
nabopaTtopHbie PabOTHI 22
MPaKTHYECKUE pabOThI 28
KOHTPOJIbHBIC PAaOOTHI 1
KypcoBasi paboTa (IpoeKT) (€ciu MperycCMOTPEHO) -
CamocrosiTesibHasi padoTa cTy/ieHTa (BCero) 98
B TOM YHCJIE:
[ToaroroBka cooOIIeHMIH 8
CocraBrieHue Mpe3eHTaIuit 13
CocraBieHne KpoCCBOP/IOB 7
CocraBrieHHE TeCTOB 18
CocraBiieHHE CXeM-KOHCIIEKTOB 9
Pedepar 12
OKCKypcuun 2
Pacuerno-rpaduueckas padora 2
CocraBnieHue 1 pelieHne 3a1a4d 14
CocraBiieHUE T€3UCOB 9
[TogGop mocnoBuIl U 3araok 4
ATTecTanus Mo TUCHHUILINHE
IK3amen
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6. TEMATUYECKHWMU IIJIAH YYEBHOU JUCHUITINHBI
OV . 09. «<DU3UKA» 11O TIPODOECCUM:
23.01.09. «ManmmHUCT JOKOMOTHBA»

MakcumajabHast Cam. KosmuecTBo ayAUTOPHBIX 4YaCOB
Harpy3kKa padora
HanmeHnoBaHMe pa3aeioB U TeM cTynenTa, (4ac) | CTYIEHTA [ Boore Teopern- | Mparruaccine
(aac) YyecKkHue (cemuHapckue) KypcoBoe
JaHATHA " NPOEKTHPOBAHHUE
J1abopaTopHbIe
3aHATHSA

Baenenue 3 1 2 2 - -
Paznmen 1.Mexanuka 48 16 32 24 8 -
Paznen 2. MonekynsapHas pusnka. 66 29 44 32 12 i
TepMmoauHamMuka.
Pazznen 3. DnekrpoanHaMuka 102 34 68 52 16 -
Pasnen 4. KonebaHust 1 BOJHBI 33 11 22 16 6 -
Paznen 5. OnTuka 21 7 14 8 6 -
Paznen 6. DnemeHTH KBaHTOBOM 21 7 14 12 5 ]
¢buzukn
Bcero mo qucuuniune 294 98 196 146 50 -
ATtTecTrauus JK3aMeH

17



7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHOHN

AEATEJBHOCTU CTYAEHTOB

Conep:xanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
CTY/J€HTOB
(Ha ypoBHe yUeOHBIX JeilcTBHIi)

BBenenue.

YMeHusT ~ NOCTAaHOBKM  LENEW  JEATENIbHOCTH,
IUTAHUPOBAHUS  COOCTBEHHOW  JIESITENIBHOCTH ISt
NOCTUKEHUS  TOCTABJICHHBIX  LIEJIEU,IpEeIBUACHUS
BO3MOKHBIX pE3yabTaToOB ATUX JNEUCTBUM,
OpraHMU3alld CAMOKOHTPOJISI W OLIEHKU IOJTYyYECHHBIX
pe3ynbTatoB. Pa3BuTHE CIIOCOOHOCTH SICHO M TOYHO
u3JlaraTb CBOM MBICIIH, JIOTHYECKHM OOOCHOBBIBATh
CBOIO TOUYKY 3PEHUSI, BOCHPUHUMATh U aHAJIU3UPOBATh
MHEHHUS COOECEHHKOB, MpPHU3HABas MpPaBO JPYroro
yejgoBeka Ha  uMHOe  MHeHue.  IIpoussenenue
U3MepeHUs (PU3NYECKUX BEIMYMH U OIIEHKA TPAHUIIBI
IorpeHocTer usMepenun. Ilpeacrasnenre rpanuibl
IOTPEIIHOCTE  HU3MEPEHHM  INPU  I[OCTPOCHUU
rpa@uKoB.YMeHHE BbICKA3bIBaTh T'HUIOTE3BI IS
OOBsCHEHMsI  HAOJIOJAeMbIX  SIBIICHUWA. YMeEHUue
npeajaratb  MOJEIM  SIBJICHUW.YKa3aHWE TPAHULL
OPUMEHUMOCTH (U3HYECKUX 3aKOHOB. W3ioxeHue
OCHOBHBIX  ITOJIOKEHMM COBPEMEHHOM  HAay4YHOH
KapTUHbl Mupa. l[IpuBeneHue mnpuMepoB BIUSHUSA
OTKpPBITUH B (U3UKE HaA MPOrpecc B TEXHUKE U
TE€XHOJIOTUN ITPOU3BO/JICTBA. Hcnonp3oBanue
WNHuTtepHeTa niis noucka nHGopmanuu.

Pasznea 1. Mexanuka.

I'naBa 1. Kuaemaruka

[IpencraBmenne MEXaHUYECKOTO JBMXKEHHS Tella
YPAaBHECHUSAMHU 3aBUCUMOCTH KOOPJWHAT U MPOCKIMUEH
CKOpPOCTH OT BPEMEHM. IIpencraBnenue
MEXaHWYECKOTO  JIBIDKCHHS  Tenma  Irpadukamu
3aBUCUMOCTH KOOPAWHAT M MPOEKIMEU CKOPOCTU OT
BpemeHu. OrnpenesneHne KOOPAWHAT MPONUIECHHOTO
MyTH, CKOPOCTH M YCKOPEHHUs Tejia 1o Tpadukam
3aBUCUMOCTH KOOPJMHAT W MPOEKIUA CKOPOCTU OT
BpemeHu. OrnpenesieHue KOOPAWHAT MPONUIECHHOTO
MyTH, CKOPOCTH U YCKOPEHUS Teja MO YpPaBHEHUSIM
3aBUCHUMOCTH KOOPJAMHAT W MPOEKIUN CKOPOCTU OT
BpeMeHU. lIpoBeneHHEe CpaBHUTEIBHOIO AaHAINU3a
PABHOMEPHOTO W PABHONIEPEMEHHOTO JIBHKECHHUM.
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VYkazaHue  HCMOJb30BaHUS  IOCTYyNaTEIbHOTO U
BpalllaTeJIbHOTO JABWKEHHM B TexHuke. [IpuodbpeTeHue
OMbITa pabOTHI B IPYIINE C BBHIMOJIHEHUEM Pa3TUUHBIX
COLIMAJIbHBIX poJjieil. Pa3paboTka BO3MOKHON CHCTEMBbI
JNEUCTBUNA M KOHCTPYKIIUU JJISl SKCIEPUMEHTAILHOTO
oTnpeeIeHUs KUHEMaTHYECKUX BEJIUYMH.
[IpencraBinenrie uHGOpMaMU O BUAAX JBUKECHUS 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 aedopmaiuu pacTsSKeHUs-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.
Boruncnenue paboTsl CHUI M UBMEHEHUS] KHHETUYECKOU
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 pacueTax pe3yjbTaTOB B3aUMOIACHCTBUM
T€JI TPABUTAIMOHHBIMU CHJIAMU U CHJIAMHU YIIPYTOCTH.
VYka3zaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
Vkazanue y4eOHBIX JUCHMIUIMH, TIPU HU3YUYCHUHU
KOTOPBIX UCIOJIb3YIOTCS 3aKOHBI COXPAHEHUS.

Pa3zgen 2. OcHOBBI

MOJICKYJIAPHOU (PM3UKH U TEPMOAUHAMUKH.

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

BelllonHEHWE ~ 3KCHEPUMEHTOB,  CIHY)KallUX  JUIA
OOOCHOBaHUSI  MOJIEKYJISIPHO-KHUHETUYECKOW TEOpUHU
(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
uccienoBanue 3asucumoctu p (T), V (T), p (V).
[IpencraBienne B BuUIE TPapUKOB H30XOPHOTO,
M300apHOTO M HM30TEPMHUYECKOrO0  IPOIIECCOB.
Beruuciienne  cpenHeW — KMHETUYECKOM  DHEPrUH
TEIUIOBOTO  JBMIKEHHMS MOJIEKYJl 1O HW3BECTHOMU
TeMmrepaType BellecTBa. BbIicKa3bIBaHWE TUIIOTE3 IS
00BACHEHHS HAOIIOJaeMbIX SBJIICHUH. YKa3aHue
IPaHUIl TPUMEHUMOCTA MOJICIHN «HACATbHBIN Ta3» U
3akoHOB MKT.

I'1aBa 5. OcHOBBI
TEPMOJAUHAMHUKU

M3mepeHne KonMM4YecTBa 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 paboThl,
COBEPILEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Boluucnenre paboThl Ta3a, COBEPUIEHHOW IMpuU
W3MEHEHHM COCTOSIHMSA IO 3aMKHYTOMY LHKIY.
Boruucnenne KIIJ] npu coBepiienun razoM padboThl B
MIPOLIECCAX M3MEHEHHSI COCTOSIHUS 10 3aMKHYTOMY
nuKiy. OObsICHEHUE NMPUHLHUIOB JIEUCTBUS TEIJIOBBIX
MamuH. JleMoHcTpauus poiu (U3UKH B CO3/IaHUU U
COBEPLICHCTBOBAHUY TEIJIOBBIX JBUTATENEH.
WznoxxeHne  cyTM  OKOJIOTMUYECKUX  MpoOsem,
OOyCJIOBJIEHHBIX PabOTON TEIUIOBBIX JBUTATENICH U
IIPEJIOKEHUE IYTH HMX PELICHHs. YKa3aHUE TPaHUL]
IIPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKHU. YMEHHUE
BECTH JUAJIOT, BBICIYIUMBATh MHEHHE OIIOHEHTA,
Y4aCTBOBATb B JUCKYCCHM, OTKPBITO BBIpaXaTb H
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
mpoliecca mepexo/aa BemecTBa U3 OJJHOTO arperaTHOTo
coctosiHus B japyroe. OmpeneneHue aOCONIOTHOW M
OTHOCUTEIHHOM BIIGKHOCTH BO3AyXa, TOYKHA POCHI.
DKCIEepUMEHTAIbHOE WCCJICIOBAaHNE TETJIOBBIX
CBOVCTB BEIIECTBA.

I'nraBa 7. CBolicTBa
JKUAKOCTEH

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

I'1aBa 8. CBoiicTBa
TBEPABIX TeJ

HccnenoBaHre MEXaHUYECKHUX CBOWMCTB TBEPJBIX TEIL
[IpumeHeHrne QU3NYECKUX NOHATUA M 3aKOHOB B
yueOHOM MaTepuaie npoecCHOHATIBHOTO 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 3aps0B. 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 CpPaBHUTEIBHOTO 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 OJJIEKTPUYECKUX 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
HakalMBaHus. l3MepeHue sneKkTpuyecKoro 3apsia
anekTpoHa. CHATHE BOJBTAMIIEPHOW XapaKTEPUCTHKU
nuona. IIpoBeneHne  CpaBHUTENBHOIO  aHANIM3a
MOJIYITPOBOTHUKOBBIX JTMOJIOB u TPHUOJIOB.
Hcnonb3zoBanue MuTepHera st moucka nHopmanuu
O TMEepCHeKTHBaxX pa3BUTHS  MOJYNPOBOIHUKOBOMN

TEXHUKH.  YCTaHOBKAa  NPUYHHHO-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 ANEKTPUYECKOTO 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 cuii, JEMCTBYIOIIMX HA SJIEKTPUYECKUN
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
AIEKTPOU3MEPUTENIBHBIX  TIPUOOpoB.  OObBsICHEHUE
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 JJIEKTPOCTATUYECKOTI0, 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
MAaTeMaTHYECKOTO0 MAasiTHUKA 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. BbeluucieHune
nepuoAa KojeOaHUM Trpy3a Ha TMpYXKUHE 10
WU3BECTHBIM 3HAYEHMUSIM €r0 MAacChl M JKECTKOCTH
npykuHbl. BblpaOoTka HaBBIKOB BOCIHPHUHHMATb,
aHaJIM3UpOBaTh, IepepadaTbiBaTh U  MPEABABIATH
MH(OpPMAIMI0O B COOTBETCTBUM C TOCTaBJIEHHBIMU
3aJla4aMu. IIpuBenenue [IPUMEPOB
aBTOKO0JIE0ATEIbHBIX MEXaHUYECKUX CHUCTEM.
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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 BoNH. lIpencraBieHme
oOnacTell MPUMEHEHHUs yJIbTpPa3ByKa U TIEPCIICKTHUBBI
€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 ocuJIIorpaMm 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, XapPaKTEPU3YIOIIMMHA 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.
Hcnonb3oBanue MuTepHeTa it moucka nHpopmanuu
0 COBPEMEHHBIX CIOC00aX Mepeaaun AIEKTPOIHEPTUH.

I'nasa 17.
DJIeKTPOMATHUTHBIE
BOJIHBI

OcyliecTBiaeHUE pajuoIiepelaud U pagdorpuema.
HccnenoBanre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C
nomomiplo  MobwnbHOro  tenedona.  PazBurtue
IIECHHOCTHOT'O OTHOIIICHUSI K H3y4aeMbIM Ha ypOKax
¢bu3ukn  o0BEeKTaM M OCBaMBaeMbIM  BHUJaM
JIESITCIBHOCTH. OOmbsicHeHHE MPUHIUIHATBEHOTO
pazIuuusl TPUPOJLI YNPYTUX M DJICKTPOMArHUTHBIX
BOJH. M3nokeHue CyTH DSKOJIOTMYECKUX MpoOseM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMU KOJICOAHUSIMU U
BojiHaMU. OOBSICHEHUE POJIU AJIEKTPOMATHUTHBIX 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 YEJIOBEUECKOr0 TJia3a. 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 CBeTAa

HaGmionenue sBieHust uHTEpGEpPEHIIMU  BJIEKTPO-
MarHuTHBIX BOJIH. HaOimtonenue siBneHus Audpakuuu
AJIIEKTPOMArHUTHBIX BOJIH. HaOmtonenue siBneHus
MOJISIpU3AIMU AJIEKTPOMATrHUTHBIX BOJIH. M3Mmepenue
JUTUHBI CBETOBOM BOJIHBI IO PE3yJIbTaTaM HAOIIOJCHUS
sBieHusi wHTepepeHuu. HalOmroneHne sBIeHUA
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
UCIIOJIb30BAHUSI B TEXHUKE SIBIICHUN MHTEp(epeHIInH,
nudpakiu, 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 3akoHOB  (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
(OTORNIEKTPOHOB OT YacTOThl cBeTa. M3mepeHue
paboThl BbIX0/a AeKkTpoHa. [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

HabGnronenue nunedvaTsix CrieKTpoB. PacyeT 4acToThl
Y JUIMHBI BOJIHBI MCITyCKAa€MOI'0 CBETAa IIPU IEPEXO0Je
aToMa  BOAOpPOJAa W3  OJHOIO  CTallMOHAPHOTO
coctosiHus B Apyroe. OObsICHEHUE MPOUCXOKIACHUS
JMHENYaTOro CHEKTpa aroMa BOJOpOJa W pa3Inuyus
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 3apsia U MacCOBOTO
4yyciia aTOMHOTO $JIpa, BO3HUKAIOIIETO B PE3yJIbTaTe
paJMOAKTUBHOIO pacmnajaa. BeluuciaeHue >HEPruu,
OCBOOOXKIAIOIICICS MpHU PaJMOAKTHBHOM pacmaje.
OnpeneneHue  OPOAYKTOB  SIIEPHOM  peaKIiuu.
Beruucnenne sHeprum, OCBOOOKTAIOMICHCS  TMPHU
ANEpHBIX peakiuax. [loHuMaHue nNpeuMylecTB Hu
HEJIOCTATKOB MCIIOJb30BAHUSI aTOMHOM JHEPruvd U
VOHHU3UPYIOIIUX U3JYYEHHUH B MPOMBIIUIEHHOCTH,
MeauuuHe.  M310keHWe  CyTH  3KOJOTHYECKHX
npo0JieM, CBSI3aHHBIX C OMOJOTMYECKHUM JeHCTBHEM
PaIMOaKTUBHBIX W3JTyYEHU M. IIpoBenenue
KJIacCU(PUKAIIMA  DJEMEHTAPHBIX YacTHI[ TI0 HX
bu3MYecKUM  XapakTepucTHKaM (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 [UIS JIOCTHXKEHUS
ycrexa B JJI000M BUJIC MPAKTUYECKOUN NEsITEIbHOCTH.
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8. YYUEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIEYEHUE MPOT'PAMMBI YYEBHOM JUCIHUTIIUHBI
OY .09 «DU3UKA»

Jlnst ocBoeHuss mporpaMmbl yueOHoUW nucuumiimabel OY .09 «®Pusuka» B
TEXHUKyME UMeeTcsl yuyeOHbIM kaObuHer «Du3uku U ACTPOHOMHUUY», B KOTOPOM
HAXOJIUTCS KOMITbIOTEp U OOecreueH CBOOOJHBIN aocTyn B MHTEpHET BO Bpems
y4eOHOTr0 3aHIATHS U B IEPUOJ] BHEYUEOHOU IeSITeIbHOCTH O0YyJarOIINXCS.

B coctaB xabuHeta pu3uku BXoAuT jabopaTopus ¢ 1a00paHTCKONH KOMHATOM.
[Tomenienne kabuHeta (U3MKKA yAOBIETBOpsieT TpeOoBaHusM CaHUTapHO-
AUAEMHUOJIOTHYECKUX npaBwil U HopmaTuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAaIIeHO THIIOBBIM OOOpPYJOBaHHEM, B TOM YHCIE CIEUHUATU3UPOBAHHOM
ydeOHON MeOenbi0 W CpeACTBaMU OOYYCHHS, JOCTATOYHBIMU JUISl BBITIOJHEHUS
TpeOOBaHUIl K YPOBHIO MOJATOTOBKU 00YYaIOITUXCA.

B kaOuHere mnpuUCYTCTBYET MYJIbTUMEAMIHOE OOOpYIOBaHUE, IMOCPEICTBOM
KOTOpPOTO0 YYaCTHUKU OOpa30BaTENbHOrO IMpoLecca MPOCMATPUBAIOT BU3YaIbHYIO
uHpopMaluio 1o (u3MKe, Npe3eHTaluu, BuaeoMarepuaisl. B cocraB yueOHO-
METOJMYECKOTO U MaTepHAIbHO-TEXHUUECKOI0 00€CIIeUeH s POrpaMMbl yueOHOM
aucuuruinabl OY J1.09 «Dusukay, BXOIT:

* MHOTO(YHKITMOHAJIBHBIA KOMILJIEKC MPEIo aBaTes;

* HAIJISIHbIE MOCOOMSl — KOMIUIEKTBI YYeOHbIX TaOnull, MiakaThl: «DU3ndecKue
BEJMYMHBI U (DyHAAMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoJHasi CUCTEMA €IUHULL
CW», «llepmognueckas cucrema xumudeckux snemMeHTtoB JI. M. MenpaeneeBay,
NOPTPETHI BHIJAIOIINXCS YYEHBIX-(DU3UKOB U aCTPOHOMOB;

* THPOPMALIMOHHO-KOMMYHHUKATUBHbBIE CPEJICTBA;

* SKpaHHO-3BYKOBBIE TTOCOOUS;

* KOMILUIEKT 3JIEKTPOCHA0KEHUsI KaOMHEeTa (PU3UKHU;

* TEXHUUYECKUE CPEJICTBA OOyUECHUS;

* IEMOHCTPAIIMOHHOE 000py0BaHuE (00IIeTr0 Ha3HAYEHUS U TEMATUYECKUE
HaOOPHI);

* 1abopaTopHOe 000pyOBaHKE (00IIEro Ha3HAYCHUS U TeMAaTHYECKHUE HAOOPHI);

* CTaTUYECKHE, TUHAMUYECKHE, IEMOHCTPALIMOHHBIE U Pa31aTOYHbIE MOJECIIN;

* BCIIOMOTaTeJIbHOE 000pY/I0BaHHUE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTALMH, B TOM YHUCJIE [1acIIOPTa HAa CPEACTBA
0oOy4eHHMsI, HHCTPYKIIUHU MO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30MaCHOCTH.
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9. OCHOBHBIE HCTOYHUKU U IUTEPATYPA
s cmyoenmos

1. Imutpuena B.®. ®uzuka 111 npodeccuii U CneuarbHOCTEH TEXHUYECKOTO
npodwis : y9eOHUK IS CTYI. yUpexXKACHUH cpel. mpod. oOpazoBanusi / B.D.
Jmutpuesa. — 5-e usa., crep. — M. : 3naTensckuii neHTp «Akagemus», 2018. —

448 c.
s npenoodasamens

1. ®enepanbubiii 3akoH OoT 29.12.2012 Ne 273-®3 «O06 obpa3zoBaHuU B
Poccuiickoit @enepanun» (B pen. peaepanbabix 3akoHOB 0T 07.05.2013 Ne 99-D3,
ot 07.06.2013 Ne 120-®3, ot 02.07.2013 Nel70-®3, ot 23.07.2013 Ne 203-D3, or
25.11.2013 Ne 317-@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot
05.05.2014 No 84-®3, ot 27.05.2014 Ne 135-@3, ot 04.06.2014 Nel48-d3, c
U3MEHEHUSIMU, BHeCEHHbIMU DeiepaibHbiM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 «OO0 yTBepKIaeHUU
dbenepaibHOTO  TOCYJIapCTBEHHOTO  00pa3oBaTEIbHOTO  CTaHJAApTa CPEIHETO
(momHOTO) OO0IIEr0 0OpazoBaHus» (3apeructpupoaH B Muntocte PO 07.06.2012
Ne 24480).

3. I[lpuka3z Muno6puayku Poccum ot 29.12.2014 Ne 1645 «O BHeceHuu
u3MeHennit B Ilpukaz MuHnucrtepcTtBa oOpa3oBaHus W Hayku Poccuiickoit
®enepaunn ot 17 mas 2012 1. Ne 413 «O0 yrBepxkaeHuu QenepaibHOro
roCyJapCTBEHHOr0 00pa30BaTEIbHOIO CTAHAApPTa CpPeaHEro (MOJIHOro) OOLIEro
o0pa3oBaHUs.

4. TTucsmo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOArOTOBKU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu 1Mo OpraHu3alyy MOJy4de-HUs CPEAHEro oOIero oOpa3zoBaHUsl B
mpeneniax OCBOCHHUSI 00pa30BaTEIbHBIX MPOTPaMM CPeIHEro MpodeccuoHaIbLHOTO
oOpa3zoBaHusi Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
denepanbHbIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAHIAPTOB U MOJy4aeMOM
npodeccuu wim npodheccuu CpeaHero npoPpeccCuoHaIbHOr0 00pa3oBaHUI.

5. Koncturymus Poccuiickoit ®enepanmu 1993 r. (mocieaHss peaakims).

6. AmurpueBa B.D. ®usuka pns mnpodeccuid U - ceNMAIbHOCTEH
TEXHUYECKOTo Tpoduias : yd4eOHHMK IS CTYHd. YUYpexKIACHUU cpeda. mpod.
oOpazoBanus / B.®. JImurpuena. — 5-e uza., crep. — M. : U3narenbckuil LeHTp
«Axanemus», 2018. — 448 c.

7. JlmutpueBa B.®. ®uzuka qgua npodeccuid M crielUMaIbHOCTEH
TexHu4yeckoro npoduis. JlaboparopHblii MpakTUKyM : yuyeO. mocoOue st CTy/I.
yupexzaeHuil cpen. npod. oopazosanus / B.®. JImutpuena, A.B. Kopxyes, O.B.
Myprazuna — M. : U3patenbckuii neHTp «Akagemusi», 2015. — 160 c.

8. Imutpuena B.®. dusuka nis npodeccuii U CrenuaibHOCTeH TEXHUUECKOTO
npoduas. Merogudeckue peKOMeHaanuu : MetoJl. mocooue / B.D. JImutpuena,
JLU.Bacunbes.. — M. : U3narenbckuii neHTp «Akagemus», 2015. — 176 c.
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JlonoJHUTeIbHAS JIUTEPATypa

1. Imutpuera B.®. duzuka a5 npodeccuii U creruaibHOCTeH TEXHUIECKOTO
npoduig. COopHHK 3a7a4 : yuel. mocobue s CTyA. YUpexAeHUil cpen. npod.
obpazoBanus / B.®. JImutrpueBa. — 5-¢ u3z., crep. — M. : M3natenbCckuil LIEHTP
«Axanemus», 2014. — 256 c.

2. PeimkeBny A Il. @usuka. 10-11 kn.: 3agaunuk.- M.,2002 r.

3. Msxumes ['.5. ®uszuka : yueb. mus 10 k1. 06meoOpa3oBar. yupeKICHHIA:
6a30BbIil U podui. ypouu / I'.S. Mskumes, b.b. byxosues, H.H. Corckwuii; mox
pen. B.M. Hukonaesa, H.A. [TapdentreBoii. - 17-¢ u3a., mepepad. u gom. - M.:
[Ipocsemenue, 2008. - 366 c. : wi.

4 MsxumeB .S, @usuka 11 kmace : yae0. mis o6mieo0pa3oBaT. yIpeKIeHUI:
6a30BbIit 1 ipoduit. ypoau / ['.4. Makumes, b.b. byxosues, B.M.Yapyrus; noa
pen. B.M. Huxonaesa, H.A. TlapdentreBoit. - 17-e¢ u3zz., nepepad. 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. ®. [mwurpuea mns mpodeccuii u
CHEUATbHOCTEW TEXHUYECKOTO PODUIIA.

2. http://school-collection.edu.ru/ Enunas  Koulekmus — IUQPOBBIX
00pa3oBaTeIbHBIX PECYPCOB.

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