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1. HOSICHUTEJBHASA 3AIINCKA

PaGouas mporpamma o61eo6pazoBaTenbHON yueoHou auctumumasl OY J1.09
«Dusuka» npegHazHaueHa s u3ydeHus ¢usuku B OI'BIIOY  «byiickom
TEXHUKYME >KeJIe3HOJOpOokKHOTrOo TpaHcnopra KocTpoMmckoir oOnactu» (nanee
TEXHUKYM), peaJu3yIolleM 00pa30BaTelIbHYyI0 MPOTrpaMMy CpPEIHEro OOIlero
oOpazoBaHuss B  TMpejeliax  OCBOEHUS  OCHOBHOM  mpodeccroHaIbHOM
oOpazoBarensHOil nporpammel CITO (OINIOIT CIIO) Ha 6a3e OCHOBHOTO OOIIETO
oOpa3oBaHMsI TpPHU TMOATOTOBKE CHEIMATUCTOB CpeAHEro 3BeHa.  Pabouas
nporpamMmma paspabotana Ha ocHoBe TpeOoBanuii PI'OC cpegnero oOmero
obopazoBarust u O®I'OC CIIO, npenbsaBiasieMbIX K CTPYKTYpE, COICPXKAHUIO U
pesyapTaraMm  ocBoeHusi yuyeOHou gucuumuimabl  OY].09  «Duszuka», B
COOTBETCTBUH ¢ PexoMeHIanusIMu MO OpTaHU3ally TOTYyYEHUSI CPEHETO OOIIero
oOpa3oBaHUsl B IMpeAeNax OCBOCHHS OOpa30BATENbHBIX MPOrPAMM CPEIHETO
npodeccuoHanbHOro 00pa3oBaHusi Ha 0a3e OCHOBHOTO 0OOIEro oOpa3oBaHUs C
ydyeTtoM TpeOoBaHUW  (elepalibHbIX  TOCYJAapCTBEHHBIX  00pa30BaTeIbHBIX
CTaHJIAapPTOB W  TNody4yaemMol mpodeccun wid  npodeccun  CpeHEero
npogeccuoHanpHOoro oOpa3oBaHus (nmucbMo JlemapramMeHTa TOCYJapCTBEHHOM
MOJIMTUKH B chepe NoAroToBKH pabouux kajapos u JJI1O Munobpuayku Poccuu ot
17.03.2015 Ne 06-259). Conepxanue nporpammbl OV J1.09 «®Pusnkay» HarpapieHO
Ha JIOCTH)KEHUE CIICTYIOINX HeJIeH:

1) ocBoeHue 3HAHMI O GYHIAMEHTAIBHBIX (PU3NICCKUX 3aKOHAX W MPUHITUIAX,
JIeKalMX B OCHOBE COBPEMEHHOW (DM3MUECKON KapTHHBI MHUpa; Haunbomee
BAXKHBIX OTKPBITUSIX B 007acTy (DU3MKH, OKA3aBIIUX OINPEIEISIouIee
BJIMSTHUE HA PAa3BUTHE TEXHUKHU M TEXHOJOTHH; METOJaX HAyYHOTO MO3HAHUS
TPUPOJIBL;

2) OBJIQJICHUEC YMEHUSMH MPOBOIUTH HAOFOICHUS, TUIAHUPOBATh M BBIITOJHSTH
DKCIIEPUMEHTHI, BBIJIBUTATh THUIOTE3bl M CTPOUTH MOJEIH, TPUMEHSThH
MOJIyYCHHbIC 3HaHUS 10 ¢u3NKe i OOBSCHEHUS Pa3HOOOpa3HBIX
bu3MYeCcKuX SIBJICHUM M CBOMCTB BEIIECTB; MPAKTUUYECKH HCIOIb30BATh
¢usznyeckue 3HAHUS; OLEHUBATh JIOCTOBEPHOCTh €CTECTBEHHOHAYYHOMU
uHdopmaIuy;

3) pa3BuUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCIUICKTYAIbHBIX W TBOPYECCKHUX
CIIOCOOHOCTEH B TpoIlecce MPUOOPETeHUsI 3HAHUM W YMEHHMH TIO0 (DU3UKE C
UCTIONTb30BAaHUEM PA3IMYHBIX HMCTOYHUKOB WH(MOPMAIMM U COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

4) BocruTaHue yOEKIEHHOCTH B BO3MOYKHOCTH TO3HAHUS 3aKOHOB IPHPO/IBI,
UCTIONIb30BaHUsl JOCTMKEHUH (U3MKH Ha ONaro pa3BUTHS YEIOBEYECKOU
[IUBUIM3AIMHN; HEOOXOIUMOCTH COTPYIHHYECTBA B MPOIECCE COBMECTHOTO
BBITIOJTHEHMS 337124, YBAKUTEIHLHOTO OTHOIICHUS K MHEHHUIO ONTMIOHEHTA MPH
OOCYXXIeHUH MPOOJIEM €CTECTBEHHOHAYYHOTO COJIEP)KaHUs; TOTOBHOCTH K
MOPAJIbHO-ITHYECKOW OIICHKE WCIOJb30BaHUSI HAYYHBIX JOCTHIKEHUH,
YyBCTBA OTBETCTBEHHOCTH 32 3alUTY OKPY>KAIOIIEH CpeJIbl;

5) ucnonp30BaHWE TPHOOPETEHHBIX 3HAHWW W YMEHUH JUIA  pEIICHHS
NPAKTHYECKUX 3a]1a4 MOBCETHEBHOM >KM3HM, OOecredeHHsl 0e30MacHOCTU
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COOCTBEHHOW KW3HM, PalMOHAIBHOTO MPUPOJIOINOJIB30BAHUS U OXPaHBI
OKpY’KaloIllel cpellbl U BO3MOXHOCTh NPUMEHEHHUS 3HAHWUW MPHU pEIICHUU
3a]1a4, BOZHUKAIOIIKX B MOCIENYIOIIENH MPodhecCnOHATBHOM e TEIbHOCTH.

B mporpaMMy BKJIIOYEHO COJEpKaHUE, HAIlpaBICHHOE Ha (hOPMHUPOBAHHE Y
CTYJAEHTOB KOMIIETEHLIUH, HEOOXOAMMBIX i KauecTBeHHOro ocoeHus OIIOIT
CIIO Ha 6a3e OCHOBHOTO O0IIEr0 0Opa30BaHuUs C MOJYUYEHUEM CPEIHEr0 OOIIEro
oOpa3oBaHMs, NOPOrpaMMbl  IOJATOTOBKM  KBaJU(PHUIMPOBAHHBIX  paboymXx,
ciryxxanux (I[TIKPC).

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

B ocHoBe yueOHoN auctuminabl OY /(.09 «Pusnkay JIeKUT yCTAHOBKA Ha
dbopmupoBaHue y O00ydaeMbIX CHUCTEMbl 0a30BbIX TMOHATHUH (QU3NKK U
MPEACTABICHUI O COBPEMEHHON (DPM3MUECKON KapTHHE MHUPA, a TaKKe BbIpaOOTKa
YMEHHUM MPUMEHSATH (PU3HUECKUE 3HAHUS KaK B MPOPECCUOHATBHON JESATENbHOCTH,
TaK U JJIs1 PeLEeHUs )KU3HEHHbIX 3a/1a4.

MHorue nosjoxeHusi, pa3BuBaemble (U3UKON, pACCMaTPUBAIOTCS KaK OCHOBA
CO3/laHMsl M  HUCHOJb30BaHUS HMH(POPMAIMOHHBIX U  KOMMYHUKAIIMOHHBIX
texHonorut (MKT) — opgHoro w3 Haubosiee 3HAYMMBIX TEXHOJOTHYECKHX
JOCTHKEHUI COBPEMEHHOM LIMBUIN3ALIUN.

du3rka JaeT K04 K MOHUMAHUIO MHOTOYHCIICHHBIX SIBJIEHUI U INPOLIECCOB
OKpPYXaIoILIEro Mupa (B €CTECTBEHHOHAYYHBIX 00JIACTAX, COLUOIOTUH, IKOHOMHUKE,
A3bIKE, TUTEPATYpPE U 11p.). B dusuke popmupyrorcs MHOTHE BUJIBI JEATEIBHOCTH,
KOTOpbIE HMEIOT MeTanpeIMeTHbIH xapaktep. K HuUM B mepByro ouepeib
OTHOCATCA: MOJEIUPOBAHUE OOBEKTOB M MPOIECCOB, MPUMEHEHUE OCHOBHBIX
METO/IOB TO3HAHUS, CUCTEMHO-UH(OPMAIIMOHHBIA aHanu3, (QopMyJIHpOBaHUE
TUIO0TE3, aHAJIM3 U CUHTE3, CPAaBHEHHE, 0000IIEHNE, CUCTEMAaTH3alusl, BbISIBIIEHUE
OPUYUHHO-CJIEICTBEHHBIX CBs3€H, MOMCK aHaJoOroB, YIpaBiCHHE OOBEKTAaMHU M
npoueccaM. VMIMEHHO 3Ta JUCHUIUIMHA ITO3BOJSET IO3HAKOMUTH CTYAEHTOB C
HAayYHbIMU METOJAaMH MO3HaHMs, HAYyYUThb HX OTIUYATh TUIIOTE3y OT TEOPHH,
TEOPHIO OT IKCIIEPUMEHTA.

®dusuka uMeeT OyeHb  OONBIIOE M BCEBO3pACTAIOUIEe  YHUCIO
MEXIUCUUIUIMHAPHBIX CBA3€H, MpUYeM Ha ypOBHE KaK MOHATUHHOTO ammnapara,
Tak W MHCTpyMmeHTapus. Cka3aHHOE TO3BOJSET paccMaTpuBaTh (U3MKY Kak
METaIUCIUIUIMHY, KOTOpas NpPeIOoCTaBiIsSeT MEXKIUCUUIUIMHAPHBIA S3BIK IS
ONMMCAHUS HAYYHON KapTUHBI MUPA.

dusnka SIBJISICTCS CHUCTEMOO0OPA3yIOLIUM dbakTopom TUTSt
€CTECTBEHHOHAYYHBIX Y4Y€OHBIX TNPEIMETOB, MOCKOJbKY (U3UUECKUE 3aKOHBI
JeXaT B OCHOBE COJEp)KaHHUS XHUMHUM, OuoJIoruH, reorpaduu, acTpOHOMUU U
CHeIUaNbHBIX  AUCHUIUVIMH  (TEXHUYECKass  MEXaHMKa,  DJIEKTPOTEXHHKA,
IEKTpOHMKA U Jap.). Ydebnas mucrumumaa OVY.09 «Dwusuka» co3maer
YHUBEPCAIbHYIO 0a3zy i U3ydeHHUs OOmenpoPeCCHOHAIBHBIX M CIEUATbHBIX
JTUCIMIUINH, 3aKJa1bIBasi GyHIaMEHT JJIsl TOCIeIYIOIIero 00y4YeH sl CTYI€HTOB.

OOustaiasi JTOTMYECKOM CTPOMHOCTBEO M ONUPAsCh Ha SKCIEPUMEHTAIbHbBIE
daktel, yuebnas aucuummHa OVY/.09 «®Pusuka» ¢GopMupyer y CTYAECHTOB
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NO/JIMHHO Hay4YHOE€ MupoBO33peHue. Dusuka sBISETCA OCHOBOW YUYEHHSA O
MaTepuaIbHOM MUPE U PeliaeT Mpo0IeMbl 3TOTO MUPA.
dopMupoBaHUE KOMIETEHIIMN (UHAHCOBON TPAaMOTHOCTH.

B conepxanuu y4yeOHOM MUCHMIUIMHBI 1O (U3HKE TMpU MOATOTOBKE
oOydaromuxcss Mo Mpodeccud TEXHUYECKOTo Mpoduist NpodeccuoHaTILHOTO
oOpa3oBaHus MPOGUIBLHON COCTABIIAIONICH SBISETCS pa3aen « DIEKTPOANHAMUKAY,
tak kak mpodeccus: 23.01.09. «MamuHUACT JTOKOMOTHBA» OTHOCHTCS K ITOMY
po(UITIO U CBsI3aHa C 3JICKTPOTEXHUKON U 3JIEKTPOHUKOM.

Teopernueckue cBeaeHUS MO (U3UKE TOMOJHSAIOTCS JEMOHCTPALUSIMH M
1a00paTOPHBIMU pabOTaMHU.

N3yuenne obmeoOpazoBaTenbHol yueOHoi nucuumuinabl OV .09 «Duszukay
3aBepIIAeTCs MOABEJCHUEM UTOTOB B (OpMe K3aMeHa B paMKax MPOMEKYTOUHOU
aTTeCTallid CTYJICHTOB npouecce ocBoenuss OIIOII CIIO ¢ nonyuenuem
cpeanero obiero oopazosanus (ITITKPC).

3. MECTO YYEBFHOM JJUCIUIIJIMHBI B YYUEFHOM ILVIAHE

VYuebnas qucruminia OY J1.09 «®uzuka» sBiasieTcss y4eOHbIM MPEIMETOM 10
BBIOOpY U3 00s3aTenbHON mpenMeTHor obnactu «EctectBenHble Haykn»y OI'OC
CpeaHero oo1iero oopa3oBaHusl.

B texnukyme yueOnas npucnuminHa OVY].09 «®usuka» wuzyyaercs B
oO1ieoopazoBarenbHoM Iukiie yueoHoro miana OITOIT CITO na 6a3e OCHOBHOTO
o01iero 00pazoBaHus ¢ MOJIyYeHHEM cpeaaero oomero oopasopanus (ITIIKPC).

B yueOnbix muanax IIIIKPC wmecto yueOHo¥ nucuummunel OVY]J[.09
«Dusuka» — B cocTaBe 0011e00pa3z0BaTENbHBIX YUEOHBIX AUCLMIUIMH 110 BHIOOPY,
dbopmMupyeMbIX U3 00s13aTeNIbHBIX NMpeaMeTHbIX 00sacteit ®I'OC cpennero odiero
oOpazoBanus, npopeccun CIIO: 23.01.09. «MamuHUCT JTOKOMOTHBA»
TEXHUYECKOTO Tpodusist mMpoPecCuOHAIBHOTO 00pa30BaHMUS.

4.PE3YJBTATHI OCBOEHUSA YUYEBHOW JUCOUTIIMHBI
OcBoenue coaepkanus yueoOHoi quctuuruiiabl OYJ1.09 «dusznkay odecrieunBaeT
JIOCTUKEHUE CTYJEHTaMU CJIEIYIOIINX Pe3yJIbTATOB:
JIUYHOCMHbBIX
— YyBCTBO TOPJOCTH U YBAKEHHUS K HCTOPUHU U JTOCTUKEHUSM OTEUECTBEHHOM
busnueckoil Hayku; (U3MYECKH TPaMOTHOE TMOBEICHHE B MpodeccroHaTHLHOM
NEeATEeIbHOCTH W ObITYy mpu oOpamieHud ¢ M[OpudopaMud U YCTpOMCTBaMu;
— TOTOBHOCTHb K MPOJOJDKEHHIO O0O0pa30BaHMS W TOBBIICHUS KBaJW(PUKAIMK B
n30paHHON TpOodecCHOHANBHON JEATEIbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIH
(bU3NIECKUX KOMIIETEHIIUN B ATOM;
— YMEHHE WCIO0JIb30BaTh JIOCTHXKCHHUS COBPEMEHHOW (PU3MUECKON HayKu U
(bU3NYECKUX TEXHOJIOTUI I TOBBIIMICHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO
pa3BUTHS B BEIOpAHHOM MpodecCuoHaTbHOM NeATeTbHOCTH,
— yMEHHE CaMOCTOSITENIbHO J00bIBaTh HOBBIE i ce0s (u3nyeckue 3HAHUS,
UCIIOJIB3YSI JIJIsl TOTO IOCTYIHBIE NCTOYHUKU MH(HOPMAIIHH;
— YMEHHE BBICTPauBaTh KOHCTPYKTUBHBIE B3aMMOOTHOIIEHUS] B KOMAHJIE 10 penie-
HHIO OOIIMX 3a/7a4;



— YMEHHUE YHOPABIATh CBOEHW IMO3HABATENBHOW JEATEIBHOCTBIO, IPOBOAUTH
CaMOOILICHKY YPOBHSI COOCTBEHHOI'O MHTEJIEKTYalbHOTO Pa3BUTHS;
MemanpeomMen X
— HMCIIOJIb30BAHKUE PA3JIMYHBIX BUIOB MO3HABATEIBHON JIEATEILHOCTH JJIs PEIICHUS
bu3nyeckux 3aay, NMPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUs (HAOIIOJCHUS,
ONMMCAHMS, WM3MEPEHUs, OKCIEPUMEHTA) JUIsl M3Y4YCHHUS pPAa3jIU4HbIX CTOPOH
OKPYKAIOIIEH IEMCTBUTEIILHOCTH;
— HCMOJIb30BAHHE OCHOBHBIX MHTEIUIEKTYaJIbHBIX ONEPALMil: TOCTAHOBKHU 3a/1a4H,
dbopMylIUpOBaHUSl TUIOTE3, aHalvM3a M CUHTE3a, CpPaBHEHUs, O0O0OIIeHMUS,
CUCTEMATHU3ALIMH, BBISBICHUS MPUYMHHOCIEICTBEHHBIX CBS3€H, IOMCKA aHAJIOIOB,
dbopMynupoBaHUS BBIBOJOB JJIsl M3YYCHHUS PA3IUYHBIX CTOPOH (U3MUYECKUX
OOBEKTOB, SBJICHUHA U MPOLECCOB, C KOTOPHIMH BO3HHUKAET HEOOXOAUMOCTH
CTaJIKUBAThCA B MPo(ecCHuOHANBHOU cepe;
— YMEHHE TE€HEpHpOBaThb WJEU U OINPEAEATh CPEACTBA, HEOOXOAUMBIE IS HUX
peanu3anuu;
— YMEHHME HCIOIb30BaTh PA3IMYHbIE HMCTOYHUKU I TOJydeHus (pundeckoin
uH(pOpMallK, OLIEHUBATh €€ JOCTOBEPHOCTH;
— YMEHHME aHAIM3UPOBATh U MPEJCTABIATh MH(GOPMAIMIO B PA3JIMYHBIX BUJAX;
— yMeHue MyOJUYHO MpPEeICTaBIATh PE3YyJbTaTbl COOCTBEHHOI'O MCCIIEIO0BaHUS,
BECTU JMCKYCCHUHU, JOCTYIIHO M TapMOHHUYHO coueTas cojaepkaHue u (Hopmbl
IpeACTaBIsIEMON HH(pOpMaLUu;
npeoMemHulxX:
— copMHUPOBAHHOCThH TPEACTABICHUN O PoJid U MecTe (U3UKH B COBPEMEHHOMU
HAay4YHOM KapTHHE MHUpA; MOHUMaHUE (PU3NYECKOW CYIIHOCTH HAOJIIOAEMbIX BO
Bcenennoit  siBienuii, poau  pusuku B (GOPMHPOBAHUU  KpPyrozopa U
(yHKUIHMOHAJIBHOM TPaMOTHOCTH YeJIOBEKa JIJIsl PEIICHUsI MPAKTHUECKUX 3a/1a4;
- BJIAJICHUE OCHOBOITOJIATAIOIUMHA buznueckumMu MOHSTUSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMM M TEOPHUSIMHU; YBEPEHHOE HCIIOJIb30BAaHUE
(br3MYeCcKOi TEPMUHOJIOTHHN U CUMBOJIUKH;
— BJIQJICHUE OCHOBHBIMM METOJJaMH HAYYHOTO ITO3HAHWS, HCIOJIb3YyEMBIMU B
busuKke: HAOIIOIEHUEM, OITUCAHUEM, U3MEPEHUEM, DKCTICPUMEHTOM;
— yMeHHusi o0pabaThiBaTh PE3yNbTaThl W3MEPEHUN, OOHAPYKMBATH 3aBUCUMOCTH
MEXIy (PU3NYECKUMH BETUYMHAMH, OOBSCHATH MOJyUYCHHBIE PE3YJIbTATHI U JIeTaTh
BBIBOJIBL;
— c(hopMUPOBAHHOCTb YMEHUS pelIaTh PU3NUYECKUE 3a1a4H;
— c(pOPMHUPOBAHHOCTh YMEHUS NMPUMEHSATh MOJYyYCHHbIE 3HAHUS JIJIS1 OOBSICHEHUS
YCIIOBUM NMPOTEKaHUs (PU3NYECKUX SBJIEHUHN B IPUPO/IE, NpodeccruoHanbHou cdepe
U Uil TOPUHATHS — NPAKTUYECKUX  PEHICHWA B TOBCEAHEBHOM  KU3HM;
— Cc(OpPMUPOBAHHOCTh COOCTBEHHOM MO3WUIMM MO OTHOLICHHUIO K (HU3UYECKOU
nH(pOpMaIuu, MOTyd4aeMOl U3 Pa3HbIX HCTOYHUKOB.

CtyneHT, OCBOMBIINN OO0pa30BaTENbHYIO TPOrpaMMy, IOJDKEH 00JagaTh
CJIETYIOIMMHU OOUTUMH KOMITETEHIIUSIMU:

OK 1. IloHuMarp CymHOCT, ¥ COIMATBHYI0 3HAYUMOCTH OymyIiei
npodeccuu, MPOosIBISTH K HEW yCTONUMBBIA HHTEPEC.



OK 2. Opranu3oBbIBaTh COOCTBEHHYIO AESITEIBHOCTb, UCXOIS W3 IEeNu U
CIIOCOOOB €€ JIOCTHKEHHUS, ONIPEACIICHHBIX PYKOBOJIUTEIIEM.

OK 3. AmnanusupoBaTh padOuyl0 CHUTYallUIO, OCYIIECTBISATH TEKYIIUA U
UTOTOBBI KOHTPOJIb, OIIEHKY M KOPPEKLHIO COOCTBEHHOW NEATENbHOCTH, HECTH
OTBETCTBEHHOCTb 32 PE3YyJIbTaThl CBOECH pabOTHI.

OK 4. OcymiecTBisTh NOUCK UHPOpMAIIUU, HEOOX0AUMOU 17151 3 (HEKTUBHOTO
BBITIOJIHEHUS MPOGECCUOHATBHBIX 3a]1a4.

OK 5. Ucnonp3oBaTh MHDOPMALMOHHO-KOMMYHHKAIIMOHHBIE TEXHOJIOTUU B
poecCUOHANTEHOM eI TEIIEHOCTH.

OK 6. Paborarp B komaHae, S()PEKTUBHO 0OMmMATHCS C KOJIICTAMH,
PYKOBOJCTBOM, KJIMEHTAMHU.

OK 7. UcnionHATh BOMHCKYIO O0SI3aHHOCTh B COOTBETCTBUU ¢ DenepanbHbIM
3ak0HOM OT 28.03.1998 N 53-®3 «O BoMHCKON 00513aHHOCTU U BOEHHOU CITyXK0€e»,
B TOM 4YHCIIE€ C NPUMEHEHUEM IIOJIyYEHHBIX NPO(PECCUOHAIBHBIX 3HAaHUMN (175

IOHOIIICH).
OK 11. Wcnonb3oBarh 3HaHUS MO (UHAHCOBON TIPaMOTHOCTH, IJIAHUPOBATh
MPEANPUHUMATEIIBCKYIO NeATEeIbHOCTh B TIpodeccruoHansHOl  chepe B

dbenepalbHBIX TOCYAApCTBEHHBIX 00pa30BaTEIbHBIX CTaHJapTax CpEeIHETo
npodeccuonansuoro odpazosanus (nainee — GI'OC CIIO).

5.COJIEP’KAHUE U CTPYKTYPA YYEBHOM JUCHUIIJINHBI
5.1. Conep:kanue yueOHOM TUCHMILIMHBI
BBenenue
®uzuka — (QyHIaMeHTaldbHash Hayka O mpupoje. EcTecTBEeHHOHAyUYHBI
METOJl MO3HAHUSA, €T0 BO3MOKHOCTH U T'PAHUIBI TPUMEHUMOCTH. DKCIIEPUMEHT U
TeopHusl B TIpoliecce Mo3HaHuUs Mpupoibl. MojaenupoBanue PU3NYECKUX SIBJICHUHN U
npoueccoB. Ponb 3kcnepuMeHTa W TEOPUHM B IPOLIECCE TMO3HAHUS IIPUPOIBI.
®duznueckass BenuuuHa. [lorpemHocTH W3MepeHUN (PU3MYECKUX  BEIUYUH.
duznyeckre 3aKOHBI. [ paHUIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [loHsTHE 0
busnueckoil kapTuHe Mupa. 3HadueHue ¢us3uku npu ocBoeHuu mpodeccuit CI1O u
cnenunanbHoctent CITO.
Paznea 1. Mexanuka

Kunemaruka. Mexannueckoe aswxkenue. Ilepememenue. [Tyts. CKOpOCTb.
PaBHOMEpHOE TIPAMOJIMHEHMHOE [BW)XEHHE. YCKOpeHue. PaBHoOIepemMeHHOe
npsiMoJiMHelHoe ABKeHune. CBoOOHOe najeHue. J[BukeHue Tena, OpOIIEHHOTO
O] YTJIOM K TOpU30HTY. PaBHOMEpPHOE ABM>KEHUE MO OKPY>KHOCTH.

3axonbl mexanuku Hprorona. Ilepseii 3akon Hprorona. Cuia. Macca.
Nmnynse. Bropoit 3akon HetotoHa. OCHOBHOM 3aKOH KJIACCMYECKOM JTUHAMMKH.
Tperuit 3akon HproToHa. 3aKOH BCEMHUPHOTO TATOTEHUA. [ paBUTAllMOHHOE MOJIE.
Cuna Tsxectu. Bec. CriocoOb1 m3amepenust Mmacchl Tell. CHITbl B MEXaHHKE.

3aKoHBI COXpaHEHMsl B MeXaHHUKe. 3aKOH COXPaHEHUsS HUMITYJIbCa.
PeaktuBHOe nBmkeHue. Pabora cumbl. Pabora moTeHnManbHbIX Cuil. MOIITHOCTS.



Oueprus. Kunernueckas sHeprus. [loTeHnmanbHas 3Heprus. 3aKOH COXpPaHEHUS

MEXaHH4eCKOoil 3Heprun. [[puMeHeHne 3aKOHOB COXPaHEHUS.
Jemoncmpayuu

3aBUCHUMOCTH TPAEKTOPUHU OT BHIOOPA CUCTEMBI OTCUETA.

Buapl MEXaHUUECKOTO IBHKEHUSI.

3aBUCHUMOCTb YCKOPEHUS T€JIa OT €r0 MACChl U CUJIbI, IEUCTBYIOILIEH HA TEJIO.

CnoxeHune CHIL.

PaBeHCTBO U MPOTUBOIOI0KHOCTh HAITPABIICHUS CUJI ICUCTBUS U

IIPOTUBOACHCTBHS.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT Jiehopmaruu.

Cunel TpeHus.

HesecomocTs.

PeakTuBHOE IBHKEHUE.

[lepexo NOTEHIIMALHOM YHEPTUU B KHHETUYECKYIO U 0OPaTHO.

Jlabopamopnwie pabomul

HccnenoBanne ABUXKEHUS Tesa O IEMCTBUEM IIOCTOSIHHOW CUJIBL.
N3ydeHune 3aKk0Ha COXpaHEHUS UMITYJIbCA.
N3yyeHue 3aKOHOB COXpaHEHHUsI Ha IPUMEpPE yapa IapoB U OATUTUCTHIECKOTO
MasiTHUKA.
N3yyenue ocoOeHHOCTEM CUITbI TPEHUS (CKOIBKECHHUS).
Pasznes 2. OCHOBBI MOJICKY/ISIPHOM (PU3UKU M TEPMOJIMHAMMUKH

OcHOBBI  MOJIEKYJIIPHO-KUHEeTHYeCKO Teopun. WaeaabHblid ras.
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETHYECKOW Teopuu. PasMepsl m macca
MOJIEKYJT M aTtoMoB. bpoyHoBckoe nBmxkenue. Huddysus. Cunbl U sHEprus
MEXMOJIEKYJIIPHOTO  B3auMojeicTBusa. CTpoeHne ra3000pa3HbIX, KUAKUX U
TBepAbIX Ten. CKOPOCTH ABWKEHHSI MOJIEKYJ M MX HW3MepeHue. MneanbHbiil ras.
JaBnenne raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-KUHETUYECKOM TEOPUHU Ia30B.
Temmeparypa u ee wu3MepeHue. [a3oBble 3aKoHBL. AOCOTIOTHBIA  HYJIb
TemIieparypol. TepmoauHaMuyeckas LIKajia TEMIIEPATypbl. Y PaBHEHUE COCTOSHUS
UJICAIBHOTO ra3a. MossipHas ra3oBasi IOCTOSIHHASL.

OcHoBbl TepMoauHAMHMKH. (OCHOBHBIE TIOHSATUSI U  ONPEHEIICHHUS.
BuyTpennsisi sHeprusi cucteMbl. BHyTpeHHsis sHeprus ujeanbHoro raza. Pabora u
TEIJI0Ta Kak (POopMBbI mepeadu IHEpTruu. TermioeMKoCTh. Y ieiabHast TeMI0eMKOCTb.
VYpaBaenue TemioBoro Oananca. IlepBoe Hayano TepMOaWHAMHUKUA. AnaraOaTHBIN
npouecc. [Ipunuun npeiictBusi TerioBo mamuubl. KIIJ[ TermmoBoro asurarens.
Bropoe Hauano tepmoaumHamuku. TepmoamHaMuyeckas IIKajla TeMIeparyp.
XoJI0uIIbHBIE MallIMHbL. TeroBkie ABUrateu. OxpaHa mpupo/Ibl.

CroiictBa mapoB. Vcnapenue u kKonaeHcamusa. HacelleHHbIA Tap U €ro
CBOMCTBA. AOCOJIIOTHasE M OTHOCUTENbHAs BIIAXKHOCTh BO31ayXa. Touka pOCHI.
Kunenue. 3aBUCUMOCTb TeMIepaTypbl KUIEHUs OT JaBiieHus. [leperpersiii map u
€ro UCIIOJIb30BAHUE B TEXHUKE.

CBoiicTBa KUAKOCTel. XapaKTEpUCTUKA KUIKOTO COCTOSIHUS BEILECTBA.
[ToBEpXHOCTHBII CIIOM XKUAKOCTU. DHEPIrHsi NOBEPXHOCTHOIO CiOs. SIBIEeHUs Ha
TPAHULIE KUJIKOCTH C TBEPABIM TeIOM. KanuisspHbie sIBIICHUS.



CBoiicTBa TBepAbIX TeJl. XapaKTEPUCTUKA TBEPJIOTO COCTOSIHHS BELIECTBA.
VYnpyrue cBoiicTBa TBEpABIX Ted. 3akoH ['yka. MexaHnueckue CBOMCTBA TBEP/IbIX
Ten. TemioBoe pacliMpeHWe TBEpAbIX Tel U kuakocted. IliaBneHue wu
KpUCTAJUIA3ALUA.

Jemoncmpayuu
JIBr>KeHne OpOYHOBCKUX YaCTHII.

Huddysus.

M3MeHeHne 1aBiieHus Ta3a ¢ U3MEHEHUEM TEMIIEpaTyphl MPU MOCTOSIHHOM O0BEME.
N3oTepMuyeckuii 1 n300apHbIi MPOLIECCHI.

W3meHeHne BHYTPEHHEW SHEPTUH TEJ IPU COBEPIIECHUH padOThI.

Mopenn TEeIIOBBIX IBUTATEIICH.

Kunenue BoJibl TPy NOHUKEHHOM JIABJICHUH.

[IcuxpomeTp u TUTpOMETP.

SIBNIeHMsI TOBEPXHOCTHOTO HATSKEHHSI U CMAauyMBaHUSI.

Kpucramibl, amopdHbie BelecTBa, sXUAKOKPUCTALTUYECKUE Tea.

Jlabopamopnwie pabomul
M3mepeHne BIa)KHOCTHU BO34yXa.

M3mepeHne MoBEpXHOCTHOIO HATSHKEHUS KUIKOCTH.
Habmroienue nporecca KpucTaiIn3aluy.
N3ydenue nepopmaiuu pacTsHKEHUS.
N3yueHnne 0cOOEHHOCTEN TEIOBOrO PACIIUPEHUS BOIBI.
N3ydeHne TEmIoBOro pacupeHus TBEPAbIX TEIL.

Pa3znen 3. JaekrpoguHamMuKa

JJIeKTPpUUYeCKoe MmoJie. DJIEKTPUUECKUE 3apsibl. 3aKOH COXPAHEHUS 3apsja.
3akon Kynona. Dnextpuyeckoe mnosie. HanpsykeHHOCTh 3JIEKTPUYECKOTO TOJIA.
[TpuHmun cynepnio3unuu mojeil. Pabora cui  30€KTPOCTATHUECKOrO  MOJIS.
[Torennman. Pa3HOCTh NMOTEHIMAIOB. DKBUIIOTEHIMATIbHBIE MOBEPXHOCTH. CBA3b
MEXKIy HAIPSOHKEHHOCTBI0 M PA3HOCTHIO IOTEHIMAJIOB JJIEKTPUYECKOTO IOJIA.
Jnanextpuku B anexkrpudeckom mnodie. [lonsgpusaums ausnekrpukos. [IpoBogHuku
B aniekTpuueckoM nose. Konaencaropel. CoerHeHHe KOHAEHCATOPOB B OaTapero.
DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa. DHEPTUs 3JEKTPUYECKOTO MOJIS.

3aKOHBI MOCTOSIHHOI'0 TOKA. Y CIOBHS, HEOOXOIUMBIE JJII BO3HUKHOBEHUS
U TIOJJIEPKAHMS DJIEKTpUUECKoro Toka. Cuja Toka M MIOTHOCTh TOKa. 3akoH Oma
st yaactka 1nenu 6e3 3/1C. 3aBUCHMOCTh 3JEKTPUYECKOTO COMPOTUBIICHUS OT
MaTepuaja, JJIMHbBI U TUIOIIaAu MONEePEeYHOro CEYEHUs MPOBOAHNKA. 3aBUCUMOCTh
AIEKTPUYECKOTO COIPOTHUBJICHUS MIPOBOIHUKOB OT TeMIepaTyphbl.
ONEKTpOJBIXKYIAsA CUJIa HCTOYHHMKA ToKa. 3akoH Owma [ TOJIHOW IIeMu.
Coenunenne  nmpoBOAHUKOB.  CoeAMHEHHE  HCTOYHUKOB  DJIEKTPUYECKOMN
sHepruu B Oarapero. 3akoH Jlxoyms-Jlenna. PaGoTa 1 MOITHOCTh 3JIEKTPUYECKOTO
ToKa. TerioBoe IeliCTBUE TOKA.

DJIeKTPUYeCKHH TOK B MOJynpoBogHUKaX. CoOCTBEHHAs MPOBOJAUMOCTh
MOJTYTIPOBOHUKOB. [10TyTIpOBOTHUKOBBIE TPUOOPHI.

MaruutHoe moJie. BekTop HHAYKIMM MAarHUTHOro nmnoJs. J[leucrBue
MAarHMTHOTO TMOJII Ha MNPSAMOJMHEWHBIM MNPOBOJHUK C TOKOM. 3aKOH Amiriepa.
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B3aumopeiictBue TOkOB. MarHutHbIE TOTOK. PaboTra 10 mepeMernieHuro
MPOBOJHUKA C TOKOM B MarHUTHOM Tose. [[elicTBUE MAarHUTHOrO TMOJs Ha
neokymuicss  3apsa. Cunma  Jlopenua.  OmpenelieHHe  yAENIBHOTO — 3apsija.
Yckoputenu 3apsSKEHHbBIX YaCTHLI.

JJIeKTPOMATHUTHASI HHAYKIUS. DJIEKTPOMAarHUTHAs HHAYKIUsA. Buxpesoe
anekTpuyeckoe nojie. CaMOMHAYKIUS. DHEPTUSI MATHUTHOTO TOJIS.

Jlemoncmpavyuu
B3anmonenicTBre 3apsoKEHHBIX TEIL.
[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.
JIMPNEKTPUKY B DJIEKTPUYECKOM TIOJIE.
Konpnencaropsl.
TermioBoe AENCTBUE AIEKTPUIECKOTO TOKA.
CoOcTBeHHAas U MPUMECHAas! TPOBOAUMOCTH MOJIYITPOBOHUKOB.
[TomynpOBOAHUKOBBIN JTUO/I.
Tpansucrop.
OmneIT Dpcrena.
B3anmoeiicTBuE MPOBOAHUKOB C TOKaAMHU.
OTKIIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM IOJIEM.
DIEKTPOIBUTATENb.
DNeKTPOU3MEPUTETbHBIEC TPUOOPHI.
DneKTpOMarHuTHasE MHTYKIIHS.
OmneiTer @apanest.
3aBucumocTh DJIC caMOMHIYKIIMHA OT CKOPOCTH U3MEHEHHUS CUJIbI TOKA U
WHYKTUBHOCTHY MTPOBOJHUKA.
Pabota snextporeneparopa.
Tpauchopmarop.

Jlabopamopnwie pabomut
N3yuenne 3akoHa OMa Jj1sl ydacTKa LEMH, MOCIe0BAaTeIbHOrO U NapaieIbHOrO
COEIMHEHUS POBOIHUKOB.
N3yuenne 3akoHa OMa 1151 TOJTHOM LIeTH.
Omnpenenenue I/{C 1 BHYTpEHHETO CONPOTUBIICHUSI UICTOYHUKA HATIPSAKEHUS.
OmnpenencHue ko3P pUIMeHTA TOJIE3HOTO ASHCTBUS AICKTPUISCKOTO YaiHUKA.
N3ydeHune sBICHUS 3JIEKTPOMAarHUTHON MHIYKIWH.
Onpenenenue TemMnepaTypbl HUTH JIAMITbl HAKaJIMBaHUSL.

Pa3znen 4. KoJsieOanusi ¥ BOJIHBI

Mexanudeckue koJsie6anuss. KonebarenbHoe aBuxkeHue. ['apMoHHMUECKHe
kojiebanusi. CBOOOAHBIE MeXaHMYecKkue KosieOaHusi. JIuHelHble MeXaHUYECKHe
KoJiebaTenpHble cucTeMbl. [IpeBpaiiienre sHeprun npu KoyiedaTeIbHOM JIBUKEHUU.
CBo0OoHBIE 3aTyXarolue MEXaHUYECKHE KoJIeOaHus. BrinyxneHHbie
MEXaHUYEeCKHe KoJIeOaHus.

Yupyrue BoJiHbI. [lonepeunsie U NpOOJIbHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBI. YpaBHEHHUE TUIOCKOW Oerymieit BomHbl. UHTepdepentusa BonH. [lonarue o
nudpakIuy BOJH. 3BYKOBBIC BOJTHBI. Y JITPA3BYK U €r0 MPUMEHEHHE.
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DJIEKTPOMATHUTHbIe  KoJebanuss. CBOOOAHBIE  BIEKTPOMArHUTHBIC
kosjeOanus. I[lpeBpaieHue sHepruu B KoJeOAaTETLHOM KOHTYpe. 3aryxaroiue
AIIEKTPOMArHUTHBIE KosieOaHus. ['eHepaTop He3aTyxarouux 3JIEKTPOMArHUTHBIX
KojeOanuil. BpIHYXKJeHHBIE dyiekTpuueckue KoneOanus. IllepeMeHHBI TOK.
['eHepaTop nEepeMEHHOro TOKAa. EMKOCTHOE W HMHAYKTUBHOE CONPOTHUBIICHUS
MEPEMEHHOr0 ToKa. 3akoH Oma Uil AIEKTPUYECKOW MMM IMEPEMEHHOrO TOKaA.
PabGota u MourHOCTh TIepemMeHHOro Toka. ['eHepartopsl Toka. TpaHcpopMaTopsl.
Toku  BeicOKOM  uacToThl. Ilomydyenue, mepemada U pacnpencsieHue
AIIEKTPOIHEPTUH.

DJIeKTPOMATHUTHBIE BOJHBbI. DJIEKTPOMArHUTHOE TOJIE KaK OCOOBIA BUJL
MaTepuu.  ODJIEKTpOMAarHuTHble  BOJIHBI.  BuOpatop I'epua.  OTKphITHII
KoJiebaTenbHbli KOHTYp. M300perenue paguo A. C. IlomoBeiM. I[lonsatue o
paauocBs3u. [I[puMeHeHue AIeKTPOMAarHUTHBIX BOJIH.

Jlemoncmpavyuu
CBoOO/IHBIE U BBIHYKJIEHHBIE MEXaHUUYECKHE KOJICOaHusI.

Pe3onaHnc.

OO0pazoBaHue U paclpoCTpaHEHUE YIIPYTUX BOJH.
YacToTta konebaHuii 1 BpICOTa TOHA 3BYKa.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.
OcuworpaMma NEPEMEHHOTO TOKA.

KoHnaeHcaTop B Lenu nepeMeHHOro TOKa.

Kary1iiika uHIyKTUBHOCTH B LIETIH EPEMEHHOIO TOKA.
Pe3onaHc B mocieqoBaTeNbHON HENH EPEMEHHOTO TOKA.
N3nyyeHue u npuem 3J1eKTPOMarHUTHBIX BOJIH.
Pagnocss3sb.

Jlabopamopnuie pabomut
N3yuyenune 3aBUCUMOCTH Mepro/Ia KojieOaHUN HUTSHOTO MasiTHUKA OT JJIMHBI HUTH.
NHIyKTUBHOE U EMKOCTHOE COIPOTUBIICHHUE B LIEMU IEPEMEHHOTO TOKA.

Paszpnen 5. Onruka

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

BosiHoBble cBoiicTBa cBera. UWuTepdepenmus cBera. KorepeHTHOCTH
CBETOBBIX Jyuel. MHTepdepeHins B TOHKUX TieHKaX. [10J10Ckl paBHOM TOJIITUHBI.
Konsua Helotona. Vcnonb3oBanue wuHTEpPEpeHIIMM B HAayKe U TEXHHKE.
HMudpakuus cseta. Judpakius Ha menu B napauienbHbIX dydax. Judpakumronnas
pemetka. Ilonsitue o romorpaduu. Ilomsipuzanmss TOMEPEYHBIX — BOJIH.
[Tossipusanus ceeta. /J[BoriHOE nmyuyenpenomienue. llonaponnsl. ucnepceus ceera.
Buasi CIIEKTPOB. CrexTpsl UCITyCKaHUSI. CrnexkTpel  TOTJIOUIEHUS.
VYapTpaduoneroBoe ¥ HHPpaKpacHOe u3IydeHUs. PeHTreHoBckue nyum. Mx
MIPUPOJA U CBOMCTBA.

Jemoncmpayuu
3aKOHBI OTPAKEHUS U IPEJIOMIICHUS CBETA.

[lonHOE BHYTpEHHEE OTPAKEHUE.
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OnTuueckue mpruOOpHI.

WNurtepdepenius crera.

Hudpakuus cera.

[Tonsipuzamus ceera.

[TonyuyeHne ciekTpa ¢ MOMOUIBIO IPU3MBI.

[TonydyeHue criekTpa ¢ mMOMONIbI0 TUGPAKIIUOHHON PEIIETKH.
CnexTpocKoI.

Jlabopamopnwie pabomut

N3ydenne n3o0paxeHus MpeMETOB B TOHKOMN JIMH3E.

Nzyuenne untepdepeHun u qudpaxiini CBeTa.

['panynpoBKa CIEKTPOCKOIA U ONPEIETIEHUE JJIMHBI BOJIHBI CLIEKTPAIbHBIX JIMHUM.
Pa3zgeu 6. JiieMeHTBI KBAHTOBOM (PM3UKHU

KBanroBasi onruka. KBanroBas runore3a Ilmanka. ®oronsl. BuemnHui
doTornexrpuueckuit r3¢pdext. Buyrpennunii poroaddext. Turbl GoTos1eMEHTOB.

®uzuka aroma. PasBurme B3MIAIOB  HAa  CTPOCHHE  BEILECTBA.
3aKOHOMEPHOCTH B AaTOMHBIX CIIEKTpax BOAOpoJa. fnepHas MOJAENIb aTroMa.
Onwitel D. Pesepdopna. Moxens aroma Bogopona no H. bopy. KantoBbie
TEHEPATOPBI.

Pu3nka arTroMHOro sapa. EcTecTBeHHas paguoOakTUBHOCTb. 3aKOH
paanoakTuBHOrO pacnana. CrnocoObl HAOMIOACHUS U PETUCTPALMU 3apsHKEHHBIX
yactull. D¢pdekr BaBunoBa — YepenkoBa. CtpoeHue aTtomHoro sigpa. Jledexr
MacChl, PHEPrus CBSA3M W YCTOMYMBOCTb ATOMHBIX sJ€p. SepHbIE peakuuu.
HckyccTBeHHass paJInOAaKTUBHOCTh. Jlenenue Ttsokenvix saep. Llemnas sigepHas
peakius. Ymnpasiasemas ULenHas peakuusa. SAnepHeii  peakrtop. llomydyenume
pPaJMOAaKTUBHBIX H30TONOB M MX MpUMEHeHue. buonornueckoe nencTBue
PaZMOAKTUBHBIX U3JIyYEHHUI. DIeMEHTApHbIE YaCTULIBI.

Jemoncmpavyuu
dotorddekr.

JInHenyaTele CIIEKTPhI Pa3IMYHBIX BELIECTB.
N3nydenne nazepa (KBAHTOBOTO F€HEPATOPA).
CueTyrK MOHU3UPYIOIIMX U3JIyYECHHIA.
5.2.Tembl pedpepaToB (10KJIA10B) HHAUBHAYATbHBIX IIPOEKTOB
* 3JI-npuHTEpPHI, UX IPUMEHEHNE.
* AKyCTHYECKHE CBOMCTBA MOJYNPOBOIHUKOB.
* Anekcannp I'puropseBuy CTOJ€TOB — PYCCKUA (PUBHK.
» Aunexkcannp I'puropseBud CTOJIETOB.
* Agnekcannp CrenanoBuy [lonoB — pycckuii yueHblid, U300peTaTensb pajauo.
*  AnpOepT DHIUTEHH.
* AJnbpTepHaTHBHAs YHEPreTUKA.
* Anzape Mapu Amnep — OCHOBOIOJIOKHHK 3IEKTPOANHAMHUKHU.
* ACHUHXpPOHHBIW JBUTaTEIIb.
* AtomHas ¢usuka. M3oronsl. [IpruMenenne pagnoakTUBHBIX H30TOTOB.
* bBeckoHTaKkTHbIE METO/IbI KOHTPOJISI TEMIIEPATYPHI.
* bunonspHsle TPaH3UCTOPBI.
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bopuc CemenoBud SAAkobu — usuk u u3o0peraresb.

Benuuaiiimme oTkpeITHs DU3UKH.

Bunbl anekTpuueckux paspsaoB. IDJIEKTPUUYECKUE pa3psibl Ha CIyxkOe
YEJI0BEKA.

Bnusnue nedexkToB Ha pU3NUECKHE CBOMCTBA KPUCTAIIIOB.
BO3HUKHOBEHHE U pa3BUTHE 3JIEKTPOMArHUTHBIX BOJIH.

Bpen u none3a pezoHaHca.

[Nanmuiieo [Manniteit — oCHOBATENb TOYHOTO €CTECTBO3HAHUS.
["onorpadus u ee npuMeHEHHE.

JIBr>keHue Tena nepeMEeHHON MACCHI.

Judpakius B HaleH >KU3HU.

JIpOHBI, NX TPUMEHEHHUE.

Kuakue kpucTamibl.

3axonbl Kupxroda asis1 anekTpudeckon Lemnu.

3aKOHBI COXPAHEHUs B MEXAHUKE.

3HaueHue OTKpbITUH ["annies.

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

N3o6perarens Tenedona A.I.bemne;

Hcaak HptoToH — co3gaTeinb Kiiaccuueckoi (PU3nKH.
Hcnonp30BaHne 3JIEKTPOIHEPTUH B TPAHCIIOPTE.

Hcropust OTKpBITUS PAIUOAKTUBHOCTH.

Hcropus co3nanus reHeparopa.

KBazpakonrepsl, UX NpUMEHEHHE.

Knaccudukanus u xapakTepUCTUKHU JIEMEHTAPHBIX YaCTHII.
KoHCTpyKIIMOHHAs MPOYHOCTh MaTEpHaja U €€ CBSI3b CO CTPYKTYPOU.
KoHCTpyKIus 1 BUIIBI J1a3€pPOB.

Kpuonnexktponuka (MUKPOIJIEKTPOHUKA U XOJION).

JlazepHbIe TEXHOJIOTUN U UX HCIIOJIb30BaHUE.

JlazepHble TEXHOJIOTUU U UX UCIIOJIB30BaHUE.

Jleonapno na Bununm — y4deHbli 1 ©300peTaTeb.

MaruuTtHble n3MepeHus (MPUHIUIBI TOCTPOEHUS TPUOOPOB, CIIOCOOBI
WU3MEPEHUS MAarHUTHOTO TOTOKA, MArHUTHON MHTYKIIMH).

Maiikn @apaneil — co3narenb yuyeHus 00 3JIeKTPOMarHuTHOM TOJIE.
Makc I imank.

MeToa MEUYCHBIX aTOMOB.

MeTonbl HaOJIIOIEHHS U PETUCTPALIUU PAAMOAKTUBHBIX U3IIyYeHUH U
YaCTHLI.

Mertonp! onpeneneHus MIOTHOCTH.

Muxann BacunbeBnd JIOMOHOCOB — y4€HBIN SHIUKIIONEIUCT.
Mopnenu atoma. OnbiT Pezepdopaa.

MonekynspHO-KHHETUYECKAst TEOPUS HICAIBHBIX T'a30B.

MonHuss — ra3oBeIi pa3psaa B IPUPOIHBIX YCIOBHSIX.
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HanoTtexHonorusi — MeXIuCIUIUIMHApHAsE 001acTh (yH/IaMEHTaIbHON U
MPUKIIATHOM HAYKU U TEXHUKH.

Hukona Tecna: »xu3Hb 1 HEOOBIUAWHbBIE OTKPBITHSI.

Hunbc bop — onuH U3 co3nareneid COBpeMEHHON (U3UKH.
OO0bsicHeHue GOTOCUHTE3a C TOUKU 3peHUs (PUUKH.

Onrtuueckue sSBICHUS B IPUPOJIE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOAUMOCTH.
[IepeMeHHBIN JIEKTPUYECKAN TOK U €T0 IPUMEHEHHUE.

[Inma3ma — yeTBepTOE COCTOSTHUE BEIIECTBA.

[1omynpOBOHUKOBBIE TATYMKU TEMIIEPATYPHI.

[IpuMeHeHne KUIKUX KPUCTAIUIOB B IIPOMBIIUIEHHOCTH.
[IpuMeHeHne AEPHBIX PEAKTOPOB.

[Tpupona ¢peppomarueTusma.

[Tpo6ieMbl 3KOJI0TUH, CBSI3aHHBIE C UCIOIb30BAHUEM TEIIJIOBBIX MAIIHH.
IIpounsBonacTBo, eperada U UCIOIb30BaHUE DJIEKTPOIHEPTIUH.
[Tee30nnekTpudeckuii 3pPexT ero npuMeHeHue.

PazButue B31IIA10B HA CTPOCHHE BELIECTBA.

Pa3Butue kBaHTOBOM (PU3UKHU.

PasBurne cpencTs CBA3U U paguo.

PeakTuBHBIE IBUraTENIM U OCHOBBI paOOTHI TEIJIOBOM MalIUHBI.
PentrenoBckue siyun. Mcropus otkpeitus. [Ipumenenue.
PenTrenockonusi cBapOYHBIX IIBOB.

Ponp K. O. LInonK0BCKOTO B pa3BUTHH KOCMOHABTHKHU.

CBeT — 2IEKTPOMAarHUTHAS BOJIHA.

Cepretii [TaBnoBu4 KopoisieB — KOHCTPYKTOp M OPTaHU3aTOP MPOU3BOACTBA
PAKETHO-KOCMUYECKOW TEXHUKH.

Cuiibl TpeHUSI.

CoBpeMeHHas CITyTHUKOBAsI CBSI3b.

CoBpeMeHnHas (pusnyeckas KapTUHA MUPA.

CoBpeMeHHbBIE CpeICTBA CBSI3U.

CoBpeMeHHBbIE CPEJCTBA CBA3U.

CriekTp U3I1y4eHHUs] CBAPOYHOM TyTH.

Teopwus cgera.

Tunel reHepaTopos.

Tpancpopmatopsi.

VYabpTpa3Byk (mojiydeHue, CBOMCTBA, IPUMEHEHNUE).

YrpasisemMblil TEPMOSIEPHBIN CUHTES.

Y CcKOpUTENIH 3apsSKEHHBIX YaCTHIL.

du3uKa U My3bIKa.

dusnvecKre CBOMCTBAa aTMOC(EPHI.

DOTOIJIEMEHTHI.

dorordpdexr. [Ipumenenue siiaerus porodrddexra

XaHc XpuctuaH DpcTes] — OCHOBOIOJIOKHHUK 3JEKTPOMArHETU3MA.
Xpuctua | rouresc.
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e [lIkanma 3€KTPOMAarHUTHBIX BOJIH.

*  DKOJIOTHYECKHUE POOJIEMbl U BOBMOXHBIC ITyTH UX PEIICHUS.

e DJEKTPOHHAs MPOBOAUMOCTh METAILIOB. CBEPXIPOBOIUMOCTb.
e  Dmunuii XpuctruaHoBud JICHI] — pycCKuil pU3HK.

» Opuect Pezepdopa.

5.3. Ctpykrypa y4eOHO# IUCHUIINHBI

5.3.1. O6beM y4eOHOI JMCUMILVIMHBI M BUABI Y4e0HOil padoThl

Buj yueOHoi padoThI

O0beM yacoB

MakcumanbHas yyeOHass Harpy3ka (Bcero) 294
O0s3aTe/IbHASI Ay TUTOPHAS YUyeOHAs1 HArPy3Ka (BCero) 196
B TOM YHCJIC:
nabopaTtopHbie pabOTHI 22
MPAKTUYECKHE PaOOTHI 28
KOHTPOJIbHBIC PAaOOTHI 1
KypcoBas paboTa (IIpoeKT) (eciau mpeaycCMOTPEHO) -
CamocrosiTeIbHAs padoTa cTyaeHTa (BCero) 98
B TOM YHCIIE:
[ToaroroBka cooOIIeHNH 8
CocraBrieHue Mpe3eHTaIHi 13
CocraBieHne KpoccBOp/10B 7
CocraBiieHHE TECTOB 18
CocraBieHne cXeM-KOHCIIEKTOB 9
Pedepar 12
OKCKypcun 2
PacuetHo-Tpaduueckas pabota 2
CocTraBieHue U peleHne 3a1a4y 14
CocraBiieHHE TE€3UCOB 9
[ToaGop mocaoBuUIL U 3araiok 4
ATTecTanus MO TUCHUILINHE
IK3amen
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6. TEMATUYECKHWMU IIJIAH YYEBHOU JUCHUITINHBI
OV . 09. «<DU3UKA» 11O TIPODOECCUM:
23.01.09. «ManmmHUCT JOKOMOTHBA»

MakcuMajibHasa Cam. KosmyecTBO ayIMTOPHBIX YaCOB
Harpy3kKa padora
HanmeHnoBaHMe pa3aeioB U TeM cTy/leHTa, (4ac) | cTyaeHTa Beero Teoperm- TipaKTiicckne
(aac) yeckue (cemuHapckue) Kypcosoe
3aHATHA H NPOEKTHPOBaHHE
J1abopaTopHbIe
3aHATHA

Baenenue 3 1 2 2 - -
Pa3pmen 1.Mexanuka 48 16 32 24 8 -
Paznen 2. MonexynsipHas Gpusuka. 66 29 44 32 12 i
TepmonnHamuKa.
Paznen 3. DnekrpoanHaMuka 102 34 68 52 16 -
Paznen 4. Konebanus 1 BOJIHBI 33 11 22 16 6 -
Pasnen 5. Ontuka 21 7 14 8 6 -
Pazgen 6. DimeMeHTEI KBAHTOBOM 21 7 14 12 5 i
¢buzukn
Bcero mo pucuuniuHe 294 98 196 146 50 -
ATTecTanmus 9K3aMeH
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7. XAPAKTEPUCTHKA OCHOBHBIX BUJIOB YUEEHOHN

AEATEJBHOCTU CTYAEHTOB

Conep:kanue o0yueHust

XapakTepucTHKAa OCHOBHBIX BH/I0B /1eSIT€IbHOCTH
CTY/J€HTOB
(Ha ypoBHe y4eOHBIX JeilcTBHIl)

BBenenue.

YMeHusT ~ NOCTAaHOBKM  LENed  JEATEIbHOCTH,
IUTAHUPOBAHUS  COOCTBEHHOW  JIESITENIBHOCTH ISt
NOCTUKEHUS  TOCTABICHHBIX  LIEJIEU,IPEIBUACHUS
BO3MOKHBIX pE3yabTaToOB ATUX JNEUCTBUM,
OpraHMU3alUA CAMOKOHTPOJII M OLIEHKU ITOJTYyYECHHBIX
pe3ynbTatoB. Pa3BuTHE CIIOCOOHOCTH SICHO M TOYHO
u3JlaraTh CBOM MBICIIH, JIOTHUYECKHM OOOCHOBBIBATh
CBOIO TOUYKY 3PEHUSI, BOCHPUHUMATh U aHAJIU3UPOBATh
MHEHUS COOECEHHKOB, IMpPHU3HaBas NPaBO JPYroro
yejgoBeka Ha  uMHOe  MHeHue.  IIpoussenenue
U3MepeHUs (PU3NYECKUX BEIMYMH U OIIEHKA TPAHUIIBI
IorpeHocTer usMepenun. Ilpeacrasnenre rpanuibl
IOTPEIIHOCTE  WM3MEPEHUHM  IpU  ITOCTPOCHUH
rpa@uKoB.YMeHHE BbICKA3bIBaTh T'HUIOTE3BI IS
OOBsCHEHHsSI  HAOJIOJAaeMbIX  SIBICHUNA. YMeHUe
npeajaratb  MOJEIM  SIBJICHUW.YKa3aHWE TPAHULL
OPUMEHUMOCTH (U3HUECKUX 3aKOHOB. WM3ioxeHue
OCHOBHBIX  ITOJIOKEHMM COBPEMEHHOM  HAay4YHOH
KapTUHbl Mupa. lIpuBeaeHue npuMepoB BIUSHUSA
OTKpPBITUH B (U3UKE HaA MPOrpecc B TEXHUKE U
TE€XHOJIOTUN ITPOU3BO/JICTBA. Hcnonp3oBanne
WNHuTtepHeTa niis noucka nHGopmanuu.

Pasznea 1. Mexanuka.

I'naBa 1. Kuaemaruka

[IpencraBmenne MEXaHUYECKOTO JBMXKEHHS Tella
YPAaBHECHUSAMHU 3aBUCUMOCTH KOOPJWHAT U MPOCKIMUEH
CKOpPOCTH OT BPEMEHM. IIpencraBnenue
MEXaHHYECKOTO  JIBIDKCHHS  Tena  Ipadukamu
3aBUCUMOCTH KOOPAWHAT M MPOEKIMEU CKOPOCTU OT
BpemeHu. OrnpeneseHue KOOPAWHAT MPONUJECHHOTO
MyTH, CKOPOCTH M YCKOPEHHUs Tejia 1o Tpadukam
3aBUCUMOCTH KOOPJMHAT W MPOEKIUA CKOPOCTU OT
BpemeHu. OrnpenesieHue KOOPAWHAT MPONUJIECHHOTO
MyTH, CKOPOCTH U YCKOPEHMS 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
BpaliaTesbHOrO JABWXKEeHUH B TexHuke. [Ipnodbperenue
OmbITa pabOThI B IPYIIE C BHIMOJHEHUEM Pa3TUYHBIX
COLIMAJIbHBIX poJjieil. Pa3paboTka BO3MOKHON CHCTEMBbI
JNEUCTBUNA M KOHCTPYKIIUU JJISl SKCIEPUMEHTAILHOTO
oTnpeeIeHUs KUHEMaTHYECKUX BEJIUYMH.
[IpencraBnenrie uHGOpMaUK O BUAAX ABUKEHUS B
BU/JI€ TAOJIHUIIBI.

I'naBa 2. 3aKkoHBI
mexanuku HoioTona

IIpumenenune 3ak0HOB HproTOHA /1J1s1 BBIYMCIICHHUS
YCKOPEHMS TeJIa, ONPEAEICHUS CUIIBI ICUCTBUS U
poTuBOAeHCTBH. OIpeeNeHre CHIIbl, MaCCHI,
uMITysbca. O3HaKOMIIEHUE C OCHOBHBIM 3aKOHOM
KJIACCUYECKON JUHAMUKHU, C 3aKOHOM BCEMUPHOTO
TAroreHus. OnpeneeHne rpaBUTalOHHOTO TIOJIS,
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 aedopmaiiu pacTsKeHU-CKATHUS.

I'1aBa 3. 3aKoHBI
COXpPaAHEHHUS B MEXaAHUKe

[IpumeHeHnEe 3aKOHA COXpPAHEHUS UMITyJbCca s
BBIYMCJIEHUS W3MEHEHHM CKOpPOCTEHM Tell TpU HuX
B3aUMOJIeHCTBUSX. VI3Mepenne paboOThl CUII U
M3MEHEHUE KUHETHUYECKOU SHEpPruU Tena.
Boruucnenrie paboThl CHUJI M U3BMEHEHHSI KWHETUYECKON
DHEpPruu Tena. BeruucieHne NMoTeHMalibHON SHEPTUU
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 CUJIAMHU YIPYTOCTH.
VYkazaHue rpaHull TPUMEHUMOCTH 3aKOHOB MEXAHUKHU.
VYkazanue y4eOHBIX JUCHMIUIMH, TIPU HU3YyUYCHUHU
KOTOPBIX MCIOJIb3YIOTCS 3aKOHBI COXPAHEHUS.

Pa3zgen 2. OcHOBBI

MOJICKYJISAPHOM (PM3UKHM U TEPMOJIUHAMHUKH.

I'naBa 4. OcHOBBI
MOJICKYJISIPHO-
KHHETHYECKOI TEOPHH.
NneannHblii ras.

BelllonHEHWE ~ 3KCHEPUMEHTOB,  CIHY)KallUX  JUIA
OOOCHOBaHHUSI  MOJIEKYJISIPHO-KHUHETHYECKOW TEOpUHU
(MKT). Pemenue 3agad ¢ NpUMEHEHHUEM OCHOBHOTO
YpaBHEHUSI  MOJIEKYJISIPHO-KMHETHYECKOW  TEOopuu
razoB. OrmpezneneHue napaMeTpoB BELIECTBA B
ra3000pa3HOM COCTOSIHUM Ha OCHOBAHHUM YpaBHEHUS
COCTOSIHMSI ~ MJ€aJbHOIO  rasa. Omnpenenenune
1apaMeTPOB BEILIECTBA B ra3000pa3HOM COCTOSIHUU
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U TOPOUCXOAANIMX  MPOIECCOB Mo  rpadukam
3agucumoctd p (T),V (T), p (V). DkcnepumeHTaibHOE
uccienopanue 3asucumoctu p (T), V (T), p (V).
[IpencraBienre B BUJE TPapUKOB HM30XOPHOTO,
M300apHOTO M HM30TEPMHUYECKOrO0  IPOIIECCOB.
Beruuciienne  cpenHeW — KMHETUYECKOM  DHEPrUH
TEIJIOBOTO  JBMKEHHUS MOJEKYJT TI0 HW3BECTHOU
TEeMITepaType BeIecTBA. BhICKa3bIBaHUE TUIIOTE3 IS
O0OBACHEHHS HAOIIOJaeMbIX SBJICHUH. YKa3aHue
TPaHUIl TPUMEHUMOCTA MOJICTH «HUACAIBHBIA Ta3» U
3akoHoB MKT.

I'1aBa 5. OcHOBBI
TEPMOAMHAMHUKH

M3mepeHre KoIMYECTBA TEIUIOTBI B Ipoleccax
Temonepenaun. Pacuer  KoJMYecTBa  TEIUIOTHI,
HEOOXOJUMOro  JUIsl  OCYILECTBJICHMS  3aJaHHOTO
mporecca ¢ Temonepenader. Pacuer u3MeHeHuUs
BHYTPEHHEH »HEpruM Tej, paboTbl M MEpPEeJaHHOIO
KOJIMYECTBA TEIUIOTHI C HCIIOJIb30BAHUEM IIEPBOTO
3aKOHA TEPMOJIMHAMHUKHU. Pacuer paboThl,
COBEPILEHHOM ra3oM, 1o rpaduky 3aBucumoctu p (V).
Boluncnenre paboTbl Ta3a, COBEPLIEHHOW Ipu
W3MEHEHHM COCTOSIHMSA IO 3aMKHYTOMY LHKIY.
Boruucnenne KIIJ] npu coBepiieHun razom padoThl B
MIPOLIECCAX HW3MEHEHHSI COCTOSIHUS IO 3aMKHYTOMY
nuKiy. OObsICHEHUE MPUHLHUIOB JIEUCTBUS TEIJIOBBIX
MamuH. JleMoHcTpauus poiu (U3UKH B CO3/IaHUU U
COBEPILIEHCTBOBAHUU TEIJIOBBIX JBUTATENEM.
WznoxxeHne  cyTM  OKOJIOTMUYECKUX  MpoOsem,
O0OyCJIOBJIEHHBIX PabOTON TEIUIOBBIX JBUTATENICd U
IIPEJIOKEHUE IYTH HMX PELICHHs. YKa3aHUE TPaHUL]
IIPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH. YMEHUE
BECTH JUAJIOT, BBICIYIUMBATh MHEHHE OIIOHEHTA,
y4acTBOBaTh B JHUCKYCCHM, OTKPBITO BBIpaXaTb U
OTCTauBaTh CBOIO TOYKY 3pEHUS. YKa3aHHE YYEOHBIX
JUCUUIUIMH, TPU H3YYEHUU KOTOPBIX HCIOIB3YIOT
yueOHbIi MaTeprasl «OCHOBBI TEPMOJIUHAMKNY.

I'nraBa 6. CBoiicTBa
napoB

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

I'naBa 7. CBoilicTBa
JKHUAKOCTEN

HccnenoBanue CBOWCTB KUAKOCTEW: TIOBEPXHOCTHOIO
HATSDKEHMS, KanWULIPHBIX siBJIeHWH. [lpuBeneHue
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MPUMEPOB KAMUJUISIPHBIX SIBJICHUH B OBITY, MPUPOJE,
TEXHUKE.

I'1aBa 8. CBoiicTBa
TBEPAbIX TeJ

HccnenoBaHre MEXaHUYECKHUX CBOWMCTB TBEPJBIX TEIL
[IpumeHeHrne QU3NYECKUX NOHATUA M 3aKOHOB B
yueOHOM MaTepuaie npoecCUOHAIBHOTO XapakTepa.
Hcnons3oBanue MHTEpHETA U1 TIoncKa WH(OpMaIu
O pa3padoTKax © MNPUMEHEHUSAX COBPEMEHHBIX
TBEPJABIX U aMOP(HBIX MaTepUAJIOB.

Paznen 3. daekTpoauHaMuKa

I'naBa 9. JnexkTpudeckoe
noJjie

Breruncienue  cua B3aMMOJCHCTBHUSA — TOYCYHBIX
AIEKTPUUECKUX 3apsa0B. Breruncnenue
HANPSDKEHHOCTU  DJIEKTPUYECKOTO TIOJSL OJHOTO U
HECKOJBKMX TOYEYHBIX JJICKTPUYECKHX  3apsJIOB.
Bpiuncinenne mnoTeHUMANIa  AIEKTPUUYECKOTO  TMOJIA
OJHOIO W HECKOJIbKMX TOYECUYHBIX 3JICKTPUUYECKUX
3apsanoB.  M3MepeHue  pasHOCTH  MOTEHIMAJIOB.
N3mepenue SHEPTUU BJIEKTPUYECKOTO OIS
3apsHKEHHOTO KOHJEHCaTtopa. BerunciieHue sHepruu
BJIEKTPUYECKOTO TMOJIS 3apsKEHHOTO KOHJIEHCATOopaA.
PazpaboTtka miaaHa W BO3MOXXHOM CXEMbl JEHCTBHUI
AKCIIEPUMEHTAIIBHOTO OMPEAEICHUS SJIEKTPOEMKOCTH
KOHJEHCATOpAa M JHUDJICKTPUUECKOW MPOHUIIAEMOCTH
BemiecTBa. [IpoBeeHME CpPaBHUTEIBHOIO aHAIN3a
IPaBUTALMOHHOTO U 3JIEKTPOCTATUYECKOTO MOJICH.

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

N3mepeHre  MOIIHOCTH  3JEKTPUYECKOTO  TOKA.
N3mepenne OJIC U BHYTPEHHErO0 CONPOTHBIICHUS
VCTOYHHKA TOKA. BBINOJIHEHNE pacyeTOB CUJIBI TOKA U
HaIllpSDKEHUM Ha YYacTKax JJIEKTPUYECKHX LEIEH.
OObsicHEHHE Ha NpUMEpPE HIIEKTPUUYECKOW LENmu C
nBymsi ucrouHukamu toka (B/1C), B kakoM ciydae
UCTOYHUK JJIGKTPUYECKOW SHEpruu padboTaer B
peXUME TeHeparopa, a B KAaKOM — B PEXKHUME
notpebutens. OnpezneneHue TeMmMneparypbl HUTH
HakaivMBaHus. l3MepeHue »sieKTpUYecKoro 3apsaa
anekTpoHa. CHsTHE BOJBTAMIIEPHOM XapaKTEpPUCTUKU
nuona. IIpoBeneHne  CpaBHUTENBHOIO  aHANIM3a
MOJIYITPOBOTHUKOBBIX JTMOJIOB u TPHUOJIOB.
Hcnonb3zoBanue MuTepHera st moucka nHopmanuu
O TMEepCHeKTHBaxX pa3BUTHS  MOJYNPOBOIHUKOBOMN

TEXHUKH.  YCTaHOBKAa  INPUYMHHO-CIIEJCTBEHHBIX
CBSI3EM.
I'napa 11. OObsicHeHnE COOCTBEHHOMU u IPUMECHOU
DJIEKTPUYECKHUI TOK B IPOBOJMMOCTH  IOJIYIPOBOJHUKOB.  OmnpeneneHue
MOJIYNIPOBOHUKAX JOHOPHBIX NPUMECEH, AKIENTOPHBIX IPUMECEH.
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Onpenenenue p-n-niepexona. BeolsBieHue yciaoBi
MPOTEKaHUS AIEKTPUUECKOTO TOKa B
noyiynpoBojgHukax. OObsICHEHUE MPUHIIUIA JTEUCTBUS
MOJIYITPOBOJTHUKOBBIX MPUOOPOB.

I'taBa 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 SIBJIEHUU AIEKTPOMArHUTHON
WHIYKIAHW, CAMOWHIYKUWH. BpruucieHnwe sHepruu
MarHuTHoro moJig. OObsICHEeHHE MPUHIUIIA JICHCTBUS
anexktpoaBuratesss. OObsICHEHHE TPUHININA JeHCTBUS

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 MPUMEHEHUS] H3YyUYECHHBIX
SIBJICHHUI, 3aKOHOB, IPUOOPOB, YCTPOICTB.

I'nasa 13.
DJIeKTPOMATHUTHAS
HHIYKIHA

Hccnenoanue ANEKTPOMArHUTHOU WHIYKIHH.
Onpenenenue CaMOMHIYKIMUA, B3aMMHOW WHIYKIIUU.
[IpuBeneHre NpuMEpOB MPAKTUYECKOTO MPUMEHEHUS
M3y4YEeHHBIX sBJIeHHU [IpoBeneHne CpaBHUTEIBHOIO
aHaJIn3a CBOWCTB JJIEKTPOCTATUYECKOT0, MAarHUTHOTO
U BUXPEBOTO dJEKTpUYecKux mojeil. OObsiCHeHHEe Ha
MpUMEpPEe MArHUTHBIX SBJICHUN, To4YeMy (U3UKY
MOKHO pacCMaTpyUBaTh KaK METaAUCHUIUINHY.

Pasnen 4. Kosie0anus 1 BOJIHBI.

Mexanundeckue
KOJIeOaHud

HccnenoBanre 3aBUCUMOCTH TepUOJia KoJieOaHUM
MaTE€MaTUYeCKOr0 MasTHUKA OT €ro JJIMHBI, MacChl U
aMIUTUTYAbl KoJieOanuid. MccnenoBanre 3aBUCUMOCTH
nepuojia KoseOaHuil rpy3a Ha Mpy>KHUHE OT €r0 MacChl
U OKECTKOCTH TMpYyXMHBI. BprumcieHne nepuoja
Koje0aHUM  MaTeMaTH4YeCKOro  MasTHHKAa 110
U3BECTHOMY 3HAYEHUIO €ro [UIMHBL. BpruuciieHue
nepuoAa KojeOaHUM Trpy3a Ha TMpYXKUHE 10
U3BECTHBIM 3HAYEHUSIM €ro MacChl U KECTKOCTHU
npykuHbl. BblpaOoTka HaBBIKOB BOCIHPHUHHMATb,
aHaJIM3UpOBaTh, IepepadaTbiBaTh U  MPEABABIATH
MH(POPMAIIMI0O B COOTBETCTBUU C IIOCTaBJIEHHBIMHU
3a/la4yaMU. [IpuBenenue IIPUMEPOB
aBTOKOJIE0ATEIbHBIX MEXaHUYECKUX CUCTEM.
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[TpoBenenue kinaccudukanm KojaeOaHu.

I'nasa 15. Yupyrue
BOJIHBI

M3mepenune JIMHBI 3BYKOBOW BOJIHBI TIO pe3yibTaTaM
HAOMOIeHUT ~ MHTEpEpEHIIMU  3BYKOBBIX  BOJIH.
HaGmronenne n o0bsicHeHHE SBJICHUN HHTEep]epeHITNN
U audpaknuu MeXaHWYecKux BoJH. lIpeacraBienue
oOnacTell MPUMEHEHHUs yJIbTpPa3ByKa U TIEPCIICKTHUBBI
€r0 HWCIOJB30BAHMS B PA3JIMYHBIX OOJACTAX HAYKH,
TeXHUKH, B  MeauruHe.  V3mokeHwe  CyTH
AKOJIOTHYECKUX MPOOJIEM, CBI3aHHBIX C BO3ACHCTBHEM
3BYKOBBIX BOJTH Ha OPTraHM3M YeJIOBEKA.

I'nasa 16.
JJIeKTPOMATHUTHBIE
KOJIeOaHUs

Ha6J'IIOI[€HI/IC ocuJIIorpaMm TrapMOHHNYCCKHX
KoJIcOaHuH CHJIBI TOKa B IOCIIN. I/IBMepeHI/IC
QJICKTPOCMKOCTH KOHICHCATOopa. I/ISMepeHHG

WHIYKTUBHOCTh Karymku. MccinenoBaHue sIBIEHUS
NIEKTPUYECKOT0 PE30HAHCAa B IOCIEAOBATEIBHON
uenu. IIpoBenenue ananorun Mexay (GU3NYECKUMU
BEJIMYMHAMY, XapaKTEPU3YIOIIMMHA MEXaHUYECKYI0 U
AIIEKTPOMArHUTHYIO Kosie0aTeabHble cucteMbl. Pacuer
3HAYEHUN CUJIbl TOKAa W HaIpPsDKEHUS Ha 3JIEMEHTax
ey MEepeMEHHOro Toka. MccimenoBaHue NpuHLMIA
neicteus Tpancpopmaropa. McecnenoBanue npuHIKIA
NeNUCTBUSA reHeparopa IIEPEMEHHOTO TOKA.
Hcnonb3zoBanue MuTepHeTa it moucka nHpopmanuu
0 COBPEMEHHBIX C0Cc00ax Nepeaun MEKTPOIHEPTUH.

I'nasa 17.
JJIeKTPOMATHUTHBIE
BOJIHBI

OcyliecTBiaEHUE paauoIiepelaud U paadorpuema.
HccnenoBaHre CBOMCTB 3JEKTPOMArHUTHBIX BOJIH C
nomomplo  MobwnbHOro  Tenedona.  PazBurtue
IIECHHOCTHOT'O OTHOIIICHUSI K H3y4aeMbIM Ha ypOKax
¢bu3ukn  o0BEeKTaM UM OCBaMBAaeMbIM  BHUaM
JIESITCIBHOCTH. OOmbsicHeHHE MPUHIUIHATBEHOTO
pasziuuusi TPUPOJLI YINPYTUX M DJICKTPOMArHUTHBIX
BOJH. M3nokeHue CyTH DSKOJOTMYECKUX MpoOseM,
CBSI3aHHBIX C DJICKTPOMArHUTHBIMU KOJICOAHUSMU U
BojiHaMU. OOBSICHEHUE POJIA HJIEKTPOMATHUTHBIX BOJTH
B COBPEMEHHBIX UCCIIENOBAHUAX BCeIeHHON.

Paznea 5. OnTuka.

I'nasa 18. Ilpupona
cBeTa

[IpuMeHeHuEe Ha MPAKTUKE 3aKOHOB OTPAXKECHUS U
NpEJIOMIICHUSI  CBETAa  MPU  PEIICHHH  3a/ad.
Onpenenenue CIIEKTPAIbHBIX IPaHUI]
YyBCTBUTEIIBHOCTH YEJIOBEUYECKOr0 Trjia3a. YMEHue
CTPOUTh  HW300paKEHUS  MPEAMETOB,  JaBaeMbIe
nuH3amu. Pacder pacctosHMST OT JIMH3BI IO
n300pakeHusi npeamera. PacyeT ONTUYECKOW CHIIbI
auH3bl. VM3Mepenue (GOKyCHOro pacCTOsSHUS JIMH3BI.
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HcneiTanue MOI[CJICﬁ MUKPOCKOIIA U TCJICCKOIIA.

I'1aBa 19. BositHOBBIE
CBOMCTBA CBeTa

HaGmionenue sBieHust uHTEphEpPEHIIMU  BJIEKTPO-
MarHuTHBIX BOJIH. HaOmtoneHue siBneHus Audpakuuu
AJIIEKTPOMArHUTHBIX BOJIH. HaOmionenue siBneHus
MOJISIpU3AIMU AJIEKTPOMATrHUTHBIX BOJIH. M3Mmepenue
JUTUHBI CBETOBOM BOJIHBI IO PE3yJIbTaTaM HAOIIOJCHUS
sBieHusi wHTepdepeHuu. HaOmroneHne sBiIeHUS
mugpakuun cBera. HaOmroneHue sBiIeHHs TOJsIpU3a-
UM U JUCIiepcuu cBeta. [lonck pa3nmmuunii U cX0CTBa
MEXIy AUGPAKITMOHHBIM U JTUCTIEPCUOHHBIM CIIEKTpPa-
Mmu. [IpuBeneHne npuMepoB MOSBJICHUS B MPUPOJE U
UCIIOJIb30BAHUSI B TEXHUKE SIBIICHUN HHTEp(dEpEeHIINH,
nudpakiuy, TOJNSApU3alMd U JTUCIEPCUH  CBETA.
[lepeuncnenne  METOAOB  MO3HAHUA,  KOTOpbIE
MCIIOJIb30BaHbl IPU U3YYEHUU YKA3aHHBIX SIBJICHUM.

Pasznea

6. DiieMeHThI KBAHTOBOM (PM3UKHU.

I'raBa 20. KBanroBasi
ONTHKA

Habmronenue (OTORIEKTPUIECKOTO ahdekra.
OObscHenue 3akoHOoB  CTONETOBA HAa  OCHOBE
KBAHTOBBIX MpejcTaBieHu. Pacuer makcuMaibHON
KUHETUYECKOU SHEPrUu AJIEKTPOHOB npu
dboroannekTpudeckoM s dekre. Onpenenenrue padOThI
BbIXO/Ia DJIEKTpOHAa 1O TIpaduKy 3aBUCUMOCTH
MaKCHUMAJIBHOM KUHETUYECKOU DHEpPIuu
(OTORIEKTPOHOB OT YacTOThl cBeTa. M3mepeHue
paboThl BbIX0/a AeKkTpoHa. [lepeuncnenue npudopos
YCTaHOBKH, B KOTOPBIX PUMEHSETCS
0e3uHepMOHHOCTh  Qorodddexra.  OOBsICHEHHE
KOPITYCKYJIIPHO-BOJTHOBOTO ~ Jyaju3Ma  CBOWCTB
¢oToHOB. OOBSACHEHHE pOJIM KBAHTOBOM ONTHKU B
pPa3BUTHH COBPEMEHHOMN (DM3HKHU.

I'1aBa 21. ®u3zuka aroma

HabGnronenue nunedvaTsix CrieKTpoB. PacyeT 4acToThl
Y JUIMHBI BOJIHBI MCITyCKAa€MOI'O CBETA IIPU IEPEXOJIEe
aToMa  BOAOpPOJAa W3  OJHOrO  CTallMOHAPHOTO
coctosiHus B Apyroe. OObsICHEHUE MPOUCXOKICHUS
JMHEWYATOro CHEKTpa aroMa BOAOPOAA M Pa3inyus
JIMHENYaThIX CIIEKTPOB Pa3IMYHBIX ra3os.
HccnenoBanne nuHenyaroro crnekrpa. Mccnenoanue
npuHUOMUNa  pabOThl  JIIOMMHECHEHTHOW  JIAMITBI.
HaOmronenne u 0OOBsSICHEHWE TMpUHIMMNA JEHCTBUSA
nazepa. IlpuBeneHne mNpPUMEPOB  HUCIOJIB30BAHUSA
jJjazepa B COBPEMEHHOM HAyKe W TEXHUKE.
Hcnons3oBanue MHTepHeTa A norucka nHGOpMaluu
0 MEPCIIEKTUBAX MMPUMEHEHHUS Ja3epa.

I'naBa 22. ®u3uka

Habmrogenne TpexkoB amb(da-gyacTuil B Kamepe
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aTOMHOTO sipa

Bunbcona. PerucrpupoBanue sAepHbIX H3IIYUYEHUU C
nomonplo cuerurka I'eirepa. Pacuer sHeprum cBs3u
aTOMHBIX snaep. OmnpeneneHue 3apsaa U MacCOBOTO
4yyciia aTOMHOTO $JIpa, BO3HUKAIOIIETO B PE3yJIbTaTe
paMOAKTUBHOIO pacmnajaa. BeluuciaeHue >HEPruw,
OCBOOOXKIAIOIICICS MpHU PaJMOAKTHBHOM pacmaje.
OnpeneneHue  OPOAYKTOB  SIIEPHOM  peaKIiuu.
Beruucnenne sHeprum, OCBOOOKTAIOMICHCS  TMPHU
ANEpHBIX peakiusax. [[loHMMaHnume nNpeuMylmecTB u
HEJIOCTATKOB MCIIOJb30BAHUSI aTOMHOM JHEPruvd U
VOHHU3UPYIOIIUX M3IYYEHHH B NPOMBIIUIEHHOCTH,
MeauuuHe.  M310keHWe  CyTH  3KOJOTHYECKHX
npo0JieM, CBSI3aHHBIX C OHMOJIOTMYECKUM JEHCTBHUEM
PaIMOaKTUBHBIX W3JTyYEHU M. IIpoBenenue
KJIacCU(pUKAIIMA  DJEMEHTAPHBIX YacTHI[ IO HX
bu3MYecKUM  XapakTepucTHKaM (Macce, 3apsny,
BPEMEHHU JKM3HHU, CIHUHY W T. 1A.). I[loHumaHue
IIEHHOCTEH HAYyYHOT'O IMO3HAHWS MHpa HE BOOOIIE IS
yejgoBeuyecTBa B IEJIOM, a I KaXJa0ro
oOyyaromerocss  JIMYHO, I[EHHOCTEW  OBJIAJICHUS
METOJIOM HAy4YHOTO TIO3HAHUS 1 JOCTHXKECHUSA
ycrexa B JJI000M BUJIC MPAKTUYECKOUN NEsITEIbHOCTH.

25



8. YYUEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHEYEHUE NPOI'PAMMBI YYEBHOM JUCHUATIIUHBI
OVJ].09 «®U3UKA»

Jnst ocBoeHust mporpaMmbl yueOHoUM nucuumimabel OYJI.09 «®Pusuka» B
TEXHUKyME UMeeTcs yuyeOHbIM kaOuHer «Du3uku U ACTPOHOMHUUY», B KOTOPOM
HAXOJIUTCS KOMITBIOTEp U OOecreueH CBOOOJHBIN aocTyn B MIHTEpHET BO Bpems
y4eOHOTr0 3aHIATHS U B IEPUOJ] BHEYUEOHOU IeSITeIbHOCTH O0YyJarOIINXCS.

B coctaB xabuHeta pu3uku BXoAuT jabopaTopus ¢ 1a00paHTCKONH KOMHATOM.
[Tomemenne xabuHera (U3UKK YAOBIETBOpseT TpeOoBaHusiM CaHUTapHO-
anuAeMUoIoTHYeckuX npaBwin U HopmatuBoB (CanlluH 2.4.2 Ne 178-02) u
OCHAaIIeHO THIIOBBIM OOOpPYJOBaHHEM, B TOM YHCIE CIEUHUATU3UPOBAHHOM
y4eOHOM MeOenbl0 M CpeACTBaMH OOYYEHHs, OCTATOYHBIMH JJIisl BBIITOJHEHUS
TpeOOBAHMI K YPOBHIO MOATOTOBKHA 00YYaIOLIUXCS.

B kabOunere mnpuCyTCTBYET MYJIbTUMEAMIHOE OOOpYyHOBaHUE, MOCPENCTBOM
KOTOpPOTO0 YYaCTHUKU OOpa30BaTENbHOrO IMpoLEecca MPOCMATPUBAIOT BU3YaIbHYIO
uHpopMaluio 1o (u3MKe, Npe3eHTaluu, BuieoMarepuaisl. B cocraB yueOHO-
METOJMYECKOT0 U MaTEPUATIbHO-TEXHUUECKOT0 00€CIIeUeH s MPOrpaMMbl yueOHOM
nucuuruinabl OY J1.09 «Dusukay, BXOIAT:

* MHOTO(YHKITMOHAJIBHBIA KOMILJIEKC MPEIo aBaTes;

* HArJsiIHBIE MOCOOMS — KOMIUIEKThI Y4eOHBIX TaOJHIl, IJakathl: «DuU3nyeckue
BEJIMYMHBI U (DyHAAMEHTAIbHbIE KOHCTAHTB», «MeXIyHapoJHasi cucTeMa €IuHUIL
CW», «llepmognueckas cucrema xumudeckux anemMeHtoB JI. M. MenneneeBay,
MOPTPETHI BHIAAIOIIUXCS YYEHBIX-(DU3UKOB U ACTPOHOMOB;

*METOJMYECKUE MATEPUabl Ul TUCTAHIMOHHOTO OOy4YEeHHsI Ha 00JI0YHOM

XPaHUIINIIC (HpCSGHTaL{I/II/I, KOHCIICKTBI, MaTCpHUaJIbl 110 TECCTAM, BI/IILGOMaTepI/IaJ'I);

* UTHPOPMAIIMOHHO-KOMMYHHKATUBHbBIE CPEJICTBA,

* SKpaHHO-3BYKOBBIE ITOCOOUS;

* KOMIUIEKT 2JIEKTPOCHAOKEeHUs KaOMHETa (PU3UKH;

* TEXHUYECKUE CPE/ICTBA O0yUCHNUS,

* JICMOHCTPAIIMOHHOE 000pyI0BaHKE (OOIIETO Ha3HAYCHUS U TEMAaTHICCKHE
HAOOPHI);

* JabopaTopHOE 000pyaOBaHUE (00IIETr0 HA3HAYCHUS U TeMAaTHYECKUE HAOOPHI);
* CTaTUYECKHE, TUHAMUYECKHE, TEMOHCTPAIIMOHHBIC M Pa3IaTOYHBIC MOJICIIH;
* BCIIOMOTaTEIbHOE 000PY/I0BaHNE;

* KOMIUTICKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHUCJIC ITacIiopTa Ha CpeACTBa
oOy4YeHHMS, HHCTPYKIIUU TI0 X UCITOJIb30BAHUIO M TEXHUKE 0€30MaCHOCTH.
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9. OCHOBHBIE HCTOYHUKU U JIUTEPATYPA
s cmyoenmos

1. Imutpuera B.®D. ®usuka nis npodeccrii ¥ CenuaibHOCTeH TEXHUUECKOTO
npodwiis : y4eOHUK IS CTYI. yUpexKACHUH cpel. mpod. oOpazoBanusi / B.D.
Jmutpuesa. — 5-e usa., crep. — M. : 3naTenbckuii neHTp «Akagemusi», 2018. —

448 c.
s npenodasamens

1. ®epnepanphbiii 3akoH oT 29.12.2012 Ne 273-03 «O6 o0OpazoBaHuH B
Poccuiickoit ®enepanun» (B pen. peaepaibHbix 3akoHOB 0T 07.05.2013 No 99-D3,
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 Nel48-d3, c
U3MEHEHUSIMU, BHECEHHbIMU DeiepanbHbIM 3aKOHOM 0T 04.06.2014 Ne 145-D3).

2. ITpukaz Munobpuayku Poccuu ot 17.05.2012 Ne 413 «O0 yTBepKIeHUU
(denepanbHOrO TrOCYAApPCTBEHHOTO 00Opa3oBaTENIbHOTO CTaHAApTa CpPEIHEro
(momHOTO) O0IIEr0 0OpazoBaHus» (3apeructpupoBad B Muntocte PO 07.06.2012
Ne 24480).

3. [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 yrBepxkaeHuu QenepaabHOTo
rOCyAapCTBEHHOTO 00pa30BaTENbHOTO CTAaHJAApPTa CpeaHero (MOJHOro) OOIIero
o0pa3oBaHUs.

4. TTucsmo [lenmapTameHTa rocy1apCTBEHHOM MOJIMTUKH B cepe MOArOTOBKU
pabounx kaapoB u JIIIO MwunoOpuayku Poccum ot 17.03.2015 Ne 06-259
«PexoMeHganuu Mo OpraHu3alyy MOJyde-HUS CPEAHEro oOIero oOpa3oBaHUs B
npenesiax OCBOEHUSI 00pa30BaTENIbHBIX MPOrpaMM CpPeaHEro NpodeccuOHaIbLHOrO
oOpa3zoBaHuss Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHMsI C Y4ETOM TpeOOBaHMIA
dbenepabHBIX TOCYAapCTBEHHBIX O0pa30BaTEIbHBIX CTAaHAAPTOB U IMOJTy4aeMOU
npodeccuu wim npodheccuu CpeHero NpoPpeccuoHaIbHOI0 00pa30BaHUM.

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

6. murpueBa B.D. ®usuka pmns mnpodeccuid U CHENHAIBHOCTEH
TEXHUYECKOTO mpoduias : YYEOHHK I CTyd. YYPSXKIACHHA cpea. mpod.
obOpazoBanus / B.®. JImurpuena. — 5-¢ uzn., crep. — M. : U3marenbckuii neHTp
«Axanemus», 2018. — 448 c.

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

8. Amutpuena B.®. ®usuka 1 npodeccuii U CrenuagbHOCTeN TEXHUYECKOro
npoduas. Meroauyeckue peKOMEHIamuu : MetoJ. rmocooue / B.®. JImutpuena,
JLU.Bacunses.. — M. : U3narenbckuii neHTp «Akaaemus», 2015. — 176 c.
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JlonoJIHUTeIbHAS JJUTepaTypa

1. ImutpueBa B.®. duzuka a5 npodeccuii U creruaibHOCTEeH TEXHUIECKOTO
npoduiig. COopHHK 3a1a4 : yuel. mocobue I CTyA. YUpexAeHUil cpel. mpod.
obpazoBanus / B.®. JImurpueBa. — 5-¢ u3f., crep. — M. : M3narenbckuil LIEHTP
«Axanemus», 2014. — 256 c.

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

3. Msxumes ['.5. ®uszuka : yueb. mus 10 k1. 00meoOpa3oBar. yupekICHHIA:
6a30BbIi U podui. yposuu / I'.5. Msakumes, b.b. byxosnes, H.H. Corckuii; mox
pen. B.M. Hukonaesa, H.A. [lapdentpeBoii. - 17-¢ uza., mepepad. u gom. - M.:
[Ipocsemenue, 2008. - 366 c. : ui.

4 Msikumes I'.5. @uszuka 11 knacc : yde0. aist 0061eo0Opa3oBaT. yUpeKICHUI:
0a3oBbii U podu. yposau / I'.5. Msxkuiues, b.b. byxosues, B.M.Uapyrun; nox
pen. B.M. Huxonaesa, H.A. IlapdentreBoit. - 17-e¢ u3zz., nepepad. u gom. - M.:
[Ipocsemenne, 2008. - 399 c. : uin.

Hnmepuem-pecypcol

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 ®uzuka. YueOnuk. B. ®. [mwurpuea mns mpodeccuii u
CHEUATbHOCTEW TEXHUYECKOTO TPODUIIAL.

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

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