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KaHOWMOAT nefjarormyeckux Hayk, AoueHT Hatanbs AnekcaHaposHa lMnyruHa

Pabouas nporpamma paspaboraHa Ha OCHOBE;

- (efiepanbHOrO  rocyjapCTBEHHOK 06pa'toBaTeNbHOrO CTaHAapTa CPeAHero Oo6LLEero

06pa3oBaHUsA»: YTBEPXKAEHHOr0 NpMKasoM MMHUCTEPCTBOM 06pa3oBaHuA U Haxu Poccun ot 17
Mas 2012 r. Ne413; ’

- depepanbHbIX MKYNapCTBEHHbIX 06pasoBaTesibHbIX CTaH4apToB cpefHero
npogeccMoHaTbHOro 06pasoBaHus;

- [pumepHo nporpamMmbl 06LLe0bpaM>BaTe/IbHOM Y4Ye6GHON AUCUUNINHBI «PU3nKa» 4N1S
NpogeccMoHanbHbIX  06pa3oBaTe/lbHbIX — OpMLIM3aMWiA.  PeKOMeHAOBaHHOM  dcnepa.lbHbIM
rOCY[apCTBEHHbIM aBTOHOMHBIM YupexaeHneM ««deaeparbHbii MHCTUT>T pasBUTUS 06pa3oBaHUs
(PrAyY «odWN1Y)») B KayecTBe MPUMEPHOM MNporpaMMbl  ANA  peanm3aumv  OCHOBHOM
npogeccMoHanbHOM obpasoBaTe/ibHOM npolpammbl CIMO Ha 6a3e OCHOBHOIO 06Lero 06pa3oBaHus
C Mony4yeHvem cpefHero obulero o6pasosaHus. [Mpotokon Ne 3 or 21 wona 2015r.
PerncTpauuoHHbIi Homep peLeH3un 384 ot 23 nona 2015r. PrAyY «PUPO».
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1 HOACHUTEJIBHASA 3AIITMCKA

Pabouas mporpamma  oOmeoOpasoBarenpHON — y4eOHOH — gucnuruinHbl  «DPusmuka»
npenHasHadeHa g uzyueHus: Gmsuku B @I'BOY BO «MarHuToropckuii rocynapCTBEHHBIN
TexHuueckuii yHuBepcurer um. .M. Hocoay. MHOronpoQuabHBIA KOJJIEIK, pPeaTH3yoIIeM
o0pa3oBaTeNbHYI0 TporpaMmy cpemaHero odiero odpa3oBaHusl B Mpeneiiax OCBOSHUS MPOTPaMMBbl
MOJTOTOBKU CIEIUAUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 001ero oOpa3oBaHUsl.

IIporpamma paspaborana:

- Ha ocHoBe Tpebosanuii PI'OC cpegHero obmero oOpa3oBaHUs, MNPEIbSIBISIEMBbIX K
CTPYKTYp€, COEP KaHUIO U PEe3yJIbTaTaM OCBOCHHUS YUeOHOM UCUUIIHHBI « DU3HKaY;

— B COOTBETCTBMHM ¢ PeKOMEHAauusiMU [0 OpraHu3aly MOJYYeHHUs] CpenHero oOuiero
oOpa3oBaHusi B  Ipeneigax  OCBOEHUs  00pa3OBaTENbHBIX  MPOrpaMM  CPEAHEro
npodecCHOHATLHOTO O0pa3oBaHMsi Ha 0Oa3e OCHOBHOrO oOImIero oOpa3oBaHHS C Y4ETOM
TpeboBaHuil (enepasbHbIX T'OCYyJapCTBEHHBIX CTAHIAPTOB U IMOJydaeMoil mpodeccuu wiu
CHeUHAIbHOCTH cpenHero mnpodeccuoHansHoro obpasoBanus (Ilmcemo Jlemapramenra
rOCYAapCTBEHHON MOJUTHKH B cdepe moAaroToBku pabdboumx kaapos u 1O MunoOpHayku
Poccuu ot 17.03.2015 Ne 06-259);,

- Ha OCHOBE MPUMEPHOI mporpammbl 0dmeodpa3oBaTebHON yueOHOH nuctumminabl «Duznkay
1 podeccHoHaNbHBIX 00pa30BaTEeNIbHBIX OPTaHHU3AINi, PeKOMEHIOBaHHONW DenepanbHbIM
rOCyJapCTBEHHBIM ABTOHOMHBIM yupekaeHueMm «dDemepanbHblii HHCTUTYT Pa3BUTHS
obpazoBanusi (PI'AY «®PHUPO») B KauecTBe NPUMEPHONW MPOrpamMMbl A PeaTH3aLHUU
OCHOBHOH mpodeccuoHanbHOll oOpasoBarenbHON nporpammel CIIO Ha 6ase OCHOBHOTO
obmero oOpa3oBaHusl ¢ TIOJNydYeHHUEM CpeaHero obmero obpasosanus. [Iporokon Ne 3 ot 21
utonst 2015r. Perucrpauuonsslii Homep perieHsuu 384 ot 23 utons 2015r. @AY «PUPO»;

- ¢ yuerom TpeboBanuii ®I'OC cpennero mpodeccHoHATBLHOTO 0O0pa3oBaHus W TPOGUIIS
npoeCCHOHATLHOTO 00Pa30BaHUS,

- ¢ yderom TpeboBanuit ®I'OC cpennero mpodeCCHOHATBPHOTO OOpa3oBaHus U TPOGUIIS
npo¢heCCHOHATLHOTO 00pa3OBaHUSI.

Copnepsxanne mporpamMmbl « PU3HKa»» HAMPABICHO HA JOCTIDKEHHE CICAYIOUTNX LeJIeH:

- OCBOCHHE 3HAHMHA O (PyHAAMEHTANbHBIX (PU3NUECKUX 3aKOHAX M MPUHLHIAX, JIEKAIUX B
OCHOBE COBPEMEHHOW (PU3NUECKON KapTHHBI MUPA; HaHOOJee BAXKHBIX OTKPBITUSAX B 00IacTH
($u3MKH, OKA3aBIINX ONPENEIIONee BIUAHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTUH, METOIAxX
HAYYHOT'O MMO3HAHUS TPUPOIEL,

- OBJIQICHUE YMEHHUSMHU MPOBOAUTH HAOJFOACHUS, MJIAHUPOBATh M BBINONHATH 3KCIIEPHUMEHTHI,
BBIIBUTAaTh TUMOTE3bl U CTPOUTh MOAENH, MPUMEHSTh MOJYYeHHbIE 3HAHUSA 1O (pu3uKe aJis
o0bsicHeHUsT pPa3HOOOpa3HbIX (PU3UYECKHX SIBJICHHI K CBOWCTB BEIIECTB, MNPAKTUYECKU
UCTIONB30BaTh (U3MYECKHE 3HAHMS, OLIEHUBATH JIOCTOBEPHOCTb €CTECTBEHHOHAYYHOU
uHpOopMaLuy,

—  pa3BUTHE TO3HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
mpolecce MpPUOOpeTeHusl 3HAHUH M YMEHUH 1o (Pu3MKe C HCHIONB30BAHHEM pPa3JIMYHBIX
HCTOYHUKOB MH(POPMALINH U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHIL,

- BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOJKHOCTH TIO3HAHHUS 3aKOHOB NPUPOABI, HUCIOJIB30BAHUS
OOCTWKEHUH (u3nku Ha Oyaro pa3BUTHS YEJIOBEYECKOH LMBHIIM3ALNHM, HEOOXOIMMOCTHU
COTPYAHUYECTBA B MPOLIECCE COBMECTHOT'O BBITIOJHEHHUS 3a71ay, YBAKUTEIBHOTO OTHOLICHUS K
MHEHUIO OIMOHEHTa TpPH OOCYXXIEHHH NpPoOJeM €CTECTBEHHOHAyYHOTO COIEp KaHUs,
TOTOBHOCTU K MOPAJIbHO-3THUECKON OLIEHKE MCTIOIb30BAHUS HAYYHBIX AOCTIIKEHHI, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPY’KaroIlel Cpeabl,

- UCTIONB30BAHUE TMPHOOPETEHHBIX 3HAHWN M YMEHHUH U pPEeLIeHUS NPaKTHUECKUX 3amad
MOBCEIHEBHON JKU3HH, obecrieueHHst 0e30MacHOCTH COOCTBEHHOW JKHU3HH, PAaIlMOHAIBHOTO
NPUPOAOIIONB30BAHUS U OXPaHbl OKPYIKArOIIEH Cpelbl M BO3MOKHOCTh IPUMEHEHUs] 3HAHUN
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NPU PELICHUH 3a/1a4, BO3HUKAOIIHNX B MTOCIENYOIEH MpodeCCHOHANBHON AeSITETbHOCTH.

B mporpammy BKIJIIOYEHO COAepkaHHe, HampaBjieHHOe Ha (HOPMHPOBaHHE Y OOYYArOLIHXCSI

KOMITETEHIIMH, HEOOXOMUMBIX it KadecTBeHHOro ocBoenus IIIICC3 Ha 0aze OCHOBHOrO OOIIETO
o0pa3oBaHUs ¢ MOyYeHUEM CpeaHero o0Iero oopasoBaHusl.
B nannOli pabouell mporpamMme MpencTaBleHbl: OO0INAs XapaKTePUCTHKA M MECTO y4eOHOMH
IMCLUIUTMHBL, Pe3yJibTaThl OOy4YeHHs, TEMAaTHYeCKHil IUJJaH U COAEpP)KaHWe C MepeuHeM
NPaKkTUYEeCKUX PadoT, TEMATHKOW CAMOCTOSITENIbHON pabOThl, aKTUBHBIE U WHTEPAKTHUBHBIE (HOPMBI
NPOBENCHUS] 3aHATHH, Yy4eOHO-METOAMYECKOe U MaTepUabHO-TEXHHYECKoe obecreueHune
00pa3oBaTeNbHON eATEIbHOCTH.



2 OBLWAA XAPAKTEPUCTUKA YYEBHOW ANCLNMTNHBI
«DUN3NKA»

Paboyas nporpamma y4e6HOW AUCLUNANHBI COCTOMT M3 6 pa3faenos:
MexaHuKa.

OCHOBbI MONEKYNSAPHON DU3NKN N TEPMOANHAMUKMN.
ONeKTpoaNHaAMMKa.

Kone6aHust 1 BOMHbI.

OnTuKa.

3NeMeHTbl KBAHTOBOM (IN3NKMN.

O UH WM

B ocHOBe yuebHON AMCUMNAMHBI «DU3NKa» NEXUT YCTaHOBKA Ha (OpPMMpPOBaHWe Y
0byyaemblX CUCTEMbl 6a30BbIX MOHATUA (DU3NKM W NPeACTaBNeHUA O COBPEMEHHON
(hM3MYECKOW KapTUHE MMpa, a TakKXe BblpaboTKa yMeHWl MPUMEHSATb (IM3NYECKMe 3HaHUS Kak
B MPO(hecCHOHaNbHON AeATeNIbHOCTU, TaK U 415 PeLleHUs XU3HEHH XX 3ajau.

MHoOrme nofoXeHus, pasBuBaemble (PM3UKON, paccMaTpuMBalOTCA KaK OCHOBa
CO3JaHNs N NCNONb30BaHMA MHPOPMALMOHHATX U KOMMYHUKALMOHHATX TexHonoruin (MKT) -
O4HOrO M3  Hambonee  3HAYUMATX  TEXHONOTMYECKUX  LOCTMIKEHWUUA  COBPEMEHHOW
umMBUAM3aLUN,

®du3nka f[aeT KUY K MNOHUMAHUKD MHOTOYUCNEHHMNIX ABMEHUMIA U NpoLeccoB
oKpyXarwuwero mupa (B €CTeCTBEHHOHaYYH"TX 06/1aCTAX, COLMONOTUKN, IKOHOMUKE, A3bIKE,
nuTepatype n ap.). B dusnke dopmumpytoTca MHOrne BUAbl AeATEIbHOCTU, KOTOpble UMEIT
mMeTanpeAMeTHbI xapakTep. K HUM B nepByl ouyepelb OTHOCATCS: MOAeNMpoBaHue
06BLEKTOB UM  MNPOLECCOB, MNPUMEHEHWe OCHOBHMX METOAOB MO3HaHWA, CUCTEMHO-
NH(OPMALMOHHBIN  aHanus3, (OpMynMpoBaHWe TrUMOTe3, aHanM3 U CUHTEe3, CpaBHEHME,
0606uieHMe, cucTemMaTm3auus, BbISIBIEHWE MNPUUYUHHO-CNEACTBEHHbLIX  CBA3eA, MOMCK
aHasoros, ynpasfieHMe 06bekTaMy W npoueccamu. VIMEHHO 3Ta AWCUUNANHA NO3BONSAET
MO3HAKOMWUTb CTYAEHTOB C Hay4YHbIMM MeTOAaMMW [MO3HaHWA, HayuuTb WX OTAMYaThb
rmnoTesy OT TeOpUM, TEOPUKD OT 3KCMepUMeHTA.

®dusnka MmeetT O4yeHb OO0MbLIOE M BCEBO3pacCTaloLLee YUCN0 MEXAUCLMUMIUHAPHBIX
CBfA3ei, NpUYeM Ha YPOBHE KakK MOHATUMWHOrO annaparta, Tak U MHCTpyMeHTapusa. CkasaHHoe
no3BofiseT paccMarpuBaTb (M3MKY Kak MeTaguCUUNAWHY, KoTopas npepoctaBnseT
MeXAMNCUNNANHAPHbIWA A3bIK ANA ONUCaHUA HayYHOW KapTUHbI MUpa.

®dusnka ABNAETCA CMCTEMOOOPA3yOLUM (HaKTOPOM [ANA eCTECTBEHHOHAYUYHbIX YYeOHbIX
npesMeToB, MOCKONbKY (U3MYECKMEe 3aKOHbl J/ieXXaT B OCHOBE COLEpXaHus Xumuu,
6vonorumn, reorpauu, aCTPOHOMUM U CNeLuanbHbIX AUCLUUNNUH (TeXHUYeCcKas MexaHuKa,
3NeKTPOTEXHMKA, 3NIEKTPOHMKA W [Ap.). YuebHad pgucumnanHa «Pusnka» cosgaet
YHUBepcanbHy 6a3y AN U3yyeHus 06LLenpoecCMOoHaNbHbIX U cneymnanbHbIX AUCLUNINH,
3aKnagbiBas yHAAMeEHT ANA nocnefyowero o6yyeHns CTyAeHTOB.

Ob6nafas Nnornyeckoil CTPOMHOCTLIO Y ONKMPasch Ha 3KCNepUMeHTa/lbHble (aKTbl, yyebHas
amcunnanHa «®usnka» opmMupyeT y CTyAEHTOB MOLNNHHO HAyYHOe MUPOBO33peHmne. Pusnka
AB/IAETCA OCHOBOW YYEHUA O MaTepuasibHOM MUpPe 1 pellaeT Npo6aemMbl 3TOr0 MUpa.

B copep>aHun y4yebHON AUCUMNAWHBLI N0 U3MKe NPU NOArOTOBKE 00y4yaroWwmMxca no
npoteccnsam n cneunanbHOCTAM TEXHUYECKOTo npoduas npogeccnoHanbHOro obpasoBaHus,
npounNbHONM cOCTaBNAlOLWLEN ABNSETCA pa3fen «ANeKTPpoANHaMUKa», TaK Kak 60MbLINHCTBO
npoteccuin 1M cneyuanbHOCTel, OTHOCAWMXCA K 3TOMY nNpouato, CBfi3aHbl C
3NEKTPOTEXHUKOW N 3M1EKTPOHNKOIA.

Mpn  n3ydyeHUU [UCUUNIUHBI «DPU3MKa» UCMOMb3YIOTCA COBPEMEHHbIE Mefaroruyecku
TEXHONIOTUN. Y CMIOBMEM (POPMUPOBAHUSA OOLUMX KOMMETEHUMA U YHUBEPCASIbHbIX YYebBHbIX
[eicTBuil ABnseTca 0Oy4veHWe Ha OCHOBE CUCTEMHOro noaxofa (npegnonaraeT akTUBHOCTb
obyuvaroLLmxca, Korja 3HaHue He nepefaeTca B rOTOBOM BUfe, a CTPOUTCA caMMMK 06yyaroLLMMUCS
B NpoLecce UX Mo3HaBaTe/IbHOW AeATeNbHOCTU): UrpoBas AesTeNlbHOCTb; NPOEKTHas AeATeNbHOCTb;



npobiemHoe oOydeHue, OOy4YeHHE B JUAOre, CUCTeMa BOMPOCOB W 3aJaHUi, OpraHU3aLUs
pedexcuBHON NesITeIbHOCTH; TEXHOJIOTHSI MOPT(OINO; CO3MaHUE CUTyalWH, HalpaBJIeHHBIX HA
WH(POPMALIMOHHBIN MOUCK, CO3JJaHUe CUTyaluu BbiOOpa u T.A.. Hambonee menecooOpa3Hbie BHIBI
3aHATUH: KOMOMHHMPOBAHHBIC YPOKH, NPAKTUYECKHE 3aHITHs, CEMHHApbI, 3a4€Thl, TUCKYCCHH,
KOHCYJIbTAIHH.

CamocrositenpHass padoTa BBIMOJHSAETCS OOYYAOIMUMHCS BO BHEAyIUTOPHOE BpeMs IO
3aJaHUI0 W TIPU METOIMYECKOM PYKOBOACTBE TMpEmNojaBaTess, HO 0€3 ero HemocpenCcTBEHHOrO
yuacTsi. KOHTpPOSb BBIMOJHEHUST CAMOCTOSITENIbHOW pPaOOThl OCYINECTBISIETCS B NPUCYTCTBHH
ofydaromuxcsi (B paMKax ayIUTOPHBIX 3aHsATHI) wian 0e3 y4actust oOywaromierocsi. IIporpamma
YUUTBIBAET HEOOXOOUMOCTh pa3BUTHS Yy OOy4alOIUXCS KOMIIETEHTHOCTH B  objactu
UCTIONB30BAaHUST  MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTHH H  HCCIENOBATEIbCKIX
HAaBBIKOB. J[JIs1 3TOr0 B KadecTBE 3aJaHUN CaMOCTOSITENIbHOW palOOTHI MPENyCMOTPEH IMOUCK U
aHamu3 wuHpopManmu B MHTEepHere, pa3pabOTKa HMHAMBHIYAJIbHOTO IIPOEKTAa W CO3/aHHUE
KOMITBIOTEPHOH NMPE3EHTALINH.

Teopernueckne cBeneHWss 1O  (HU3UKE  JONONHSAIOTCA  JEMOHCTPAUSMH |
nmadopaTopHbIMU paboTamu.

Onenka kayecTBa OCBOCHMS YU€OHOW TMCLUIUIMHBI OCYILIECTBISIETCS. B IMPOLIECCE TEKYILIETO
KOHTPOJISI U TPOMEKYTOUHOM aTTECTALIH.

Texymmii KOHTPOJb YCIIEBAEMOCTH MPOBOAUTCSA B (popMe: YCTHOrO Ompoca, TeCTUPOBAHMSA,
KOHTPOJIbHBIX padOoT, OLIEHKH BBINOJHEHUS MPAKTUYECKHX W JIa0OpPaTOpHBIX padoT, 3amaHuid
CaMOCTOSITENTbHON PabOTHL

ITo 3aBepmieHnn wusyudeHus yueOHOH aucuuIUIMHBL «®Pu3nka» oOydarommecss CHAT
KOMILIEKCHBIH 3K3aMeH M0 (PU3UKE U aCTPOHOMUH BO 2 CEMECTpE.



3 MECTO AncunninHbl B YHEBHOM MJTIAHE

YuyebHaa pgucumnanHa «®usnka» ABASETCS Y4yebHbIM MpeagMeTOM U3  06s3aTesbHON
npeaMeTHON o06nacTn «EcTecTBeHHble Haykn» ®IOC cpeaHero o6Lero obpasoBaHus.

Mpwn peanunsaumm o6pasoBaTe/ibHOM NporpaMmbl cpefHero ob6uiero obpasoBaHus B npegenax
ocBoeHus TMCC3 Ha 6a3e OCHOBHOro 06Liero obpas3oBaHuA yyebHas AucuMnIMHa «Pusmkar
n3yyaetcs B 06LLe06pa3oBaTeIbHOM LMKIe Y4eOHOro nnaHa ¢ MosiyyeHWem CpefHero o6uero
06pa3oBaHus.

Mpun ocBoeHUM cneumanbHOCTEN TEXHUYECKOro npoduns, yvebHas gucuunamHa «Pusmkar
n3yyaeTcs Kak npoguibHas B 06beMe 168 yacos, B TOM uucie 0653aTeNlbHOM Y4eOHOW Harpysku -
112 yacos (35 yacoB - TeopeTU4ecKoro oby4yeHus, 38 yacos - nabopaTtopHble paboTbl 1 39 4acos -
npaKTUYecKue 3aHATUSA, CaMOCTOATeNIbHAA paboTa - 56 Yacos).

OcCBOeHMe HOBOMO COZepXaHUs OCYLLeCTBAAETCA C ONOPON Ha MeXNpeLMeTHble CBA3M C
aucumnanHamm «MatemaTuka», «3NEeKTPOTEXHUKA U 3NeKTPOHUKa», «MaTepuanoBegeHune»,
«Pu3myeckas XuMna».

3HaHWA, YMEHUS 1 MOSTyYeHHbIe CTYeHTaMun NMpy 0CBOEHUM 06LL,e06pa3oBaTebHON yHebHO
AncuMNAnHbL «PU3nKa» yray6naTcsa U paclumMpatoTCs B Mpouecce U3yvyeHns yuyebHbIX AUCLMNINH
nporpammbl NOArOTOBKM CMELMANNCTOB CPeAHEro 3seHa unkna EH.03 dusuka.



4 PE3YJIbTATbl OCBOEHUA YYEBEHOW AVNCUNMINHBI

OCBOEHME COAepXaHus Y4eGHOW AucUUNAMHBbI «PU3NKa» 06ecreUnBaeT AOCTUMXKEHUE
CTYAEHTamMu CrefyrowWwmux pe3ynbTaToB:

* JINYHOCTHbIX:

YyBCTBO FOPAOCTU U YBAXKEHWUA K UCTOPUN U LOCTUXEHUAM OTEYECTBEHHOWN (hIM3NYECKOW
HayKn; ()M3N4ecKn rpaMoTHOe NoBefeHWe B NPOeCCUOHANbHOW AesATeNbHOCTU U ObITY
npu obpalleHnmn ¢ npuéopamMmmn 1 yCcTpomncTeamm;

FOTOBHOCTb K MPOAO/IKEHNIO 06pa30BaHMS M MOBbIWEHNS KBaMPUKaLUM B M36PaHHON
NpoteccUoHaNbHONW  LeATeNbHOCTM M 00BLEKTMBHOE  OCO3HaHWE  ponn  (HM3NYECKMX
KOMMNeTEeHUNA B 3TOM;

YMeHMe WMCNONb30BaTb AOCTMXKEHUS COBPEMEHHON (M3UYECKOW HayKuM U (U3NYECKUX
TEXHONOTMIA AN NOBbIWEHNA COOGCTBEHHOIO0  WMHTENNEKTYanbHOro pasBuTus B
BbIOpPaHHO NpoeccMoHanbHON AeaTeNIbHOCTHY;

YMeHMe camoCTOsTeIbHO A06bIBaTb HOBble AN Ce65 (PM3nYecKme 3HaHUA, UCNOb3ysA ANS
3TOr0 AOCTYMHblE UCTOYHUKU MHGOPMaL WK,

YMeHMe BbICTpaMBaTb KOHCTPYKTUBHble B3aUMOOTHOLIEHWA B KOMaHAe MO pPeLueHuto
o6 KX 3aaauy;

yMeHWe ynpaBnAaTb CBOEW MNO3HaBaTeNbHON [eATeNbHOCTbI, MPOBOAUTbL CaMOOLEHKY
YPOBHSA COOCTBEHHOrO WHTENNEKTYanbHOro pasBuTus;

e MeTanpegmeTHbIX:

MCNONb30BaHME pas/IMYHbIX BWULOB MO3HABATe/IbHON [eATeNIbHOCTU [N PeLleHns
(hn3nyecknx 3agad, MPMMEHEHME OCHOBH":X METOAO0B MNO3HaHMA (HabnwgeHus,
OMUCaHMNA, N3MEPEHMNS, IKCNEPUMEHTA) AN U3YUYEHUS Pas/InYHbIX CTOPOH OKPYXKatoLLel
AEeNCTBUTENbHOCTH;

MCNONb30BaHME OCHOBHbIX WHTENNEKTyallbHbIX OMepayuii: NOCTAHOBKW  3ajauu,
(hopMynupoBaHUs  runoTes, aHaaM3a WM CUHTe3a, CpaBHeHMs, 006006 eHuns,
cuctematmsaummn, BbISIBEHUS MPUUYMHHO-CNEACTBEHHbIX CBSi3el, MOMCKA aHanoros,
(hOpMynMpoBaHMsA BbIBOAOB AN U3YYEHUS Pa3NMYHbIX CTOPOH (HM3MYECKUX O6BLEKTOB,
ABMIEHUA W MNPOLEccoB, C KOTOPbIMW BO3HWMKAaeT HEOOXOAUMOCTb CTa/IKuBaTbCA B
npoteccuoHanbHol cepe;

YMeHVe reHepupoBaTh UAEN U ONpefensTb CPeAcTsa, HeobXoaumble AN UX peanusaumu,
YMEHVE MCMNONb30BaTb Pas3NyYHble UCTOYHUKM ANA NOMYYEHUS (PM3NYECKON WH(opmaumn,
OLEHMBATb €e [JOCTOBEPHOCTb;

yMeHVe aHanM3npoBaTb Y NPeACTaBNATb UHPOPMALUIO B pPa3fInyHbIX BUAaX;

yMeHue ny6/uYHO MpefcTaBNATb pe3ynbTatbl COOGCTBEHHOrO WCC/MefOoBaHWA, BECTU
ANCKYCCUMW, AOCTYMHO M rapMOHMYHO COYeTasd cogepxaHue n popmbl NpeacTaBNSEMOIA
NHpopmayuu;

e npeaMeTHbIX:

chopMMPOBAHHOCTb MPeACTaBEHWUI A O PoONM U MecTe (M3NKM B COBPEMEHHOWN Hay4HO
KapTvHE MUpa; NOHWMaHWe (HM3NYECKOW CYLLHOCTU Habnogaemblix BO BceneHHONM ABMEHWA,
ponn u3nkn B HOPMMUPOBaHUM KPyrosopa u hyHKLMOHa/IbHOW rPamMOTHOCTM YenioBeKa A/s
peLUeHns NpakTUYecKnx 3agay;

B/lafleHNe OCHOBOMOMAraloWmMMmn GU3MYeCKUMUN NOHATUAMM, 3aKOHOMEPHOCTAMM, 3aKOHaMu 1
TEOpPUAMMN; YBEPEHHOE NCMOMb30BaHME (PU3NYECKOIN TEPMUHOIOTMN U CUMBONKN;

BflafieHne OCHOBHbIMW MeTOZaMM Hay4yHOro MO3HaHUA, UCMNOMb3yeMbIMA B  (PU3MKe:
Habn4eHneM, OnNMCaHNeM, N3MEPEHNEM, SKCEPUMEHTOM;

yMeHNUs 06pabaTbiBaTb pe3ynbTaTbl W3MEPEHWIA, OOHapYy>XMBaTb 3aBUCUMOCTb MEXAY
(hM3NYECKMMN BENMUYNHAMM, 0OBACHATL MNOMTyYEHHbIE pe3ynbTaTbl U AeNaTb BbIBOAbI;
ChOpPMMPOBAHHOCTb YMEHNSA peLlatb usnyeckme 3agadu;
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cpOPMHPOBAHHOCTh YMEHHS NPUMEHSATb IOJyYEHHbIE 3HAHUS JUII OOBSICHEHUS YCIOBHH
NpoTeKaHusl (PU3MUECKUX SIBICHUI B Mpupone, npodecCHOHaIbHON chepe U AN MPUHATUS
MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU,

cOpMHPOBAHHOCTh COOCTBEHHOW TMO3MIMHU IO OTHOIICHHIO K (pusmueckodl MH(OpMaLuH,
MOJIy4aeMOM U3 Pa3HBIX HCTOYHUKOB,

oByaseHue (CPOPMHUPOBAHHOCTh MPEACTABICHUH) MpPaBUIAMU 3aNUCH (PU3NIECKUX (HOPMYJT
penbedHO-TOUeUHOH cuctembl oOo3HaueHuil Jl.Bpaiing (mis cnenmbix u cnaboOBUASIIUX
obyuaromuxcsi). ([ToAmyHKT JOMOJIHUTEIHPHO BKJIOUEH ¢ 23 ¢espans 2016 roga mpukazom
MunoOpnayku Poccun ot 31 nexabpst 2015 roga Ne 1578.
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CopfepkaHue 06y4deHNs

BBepgeHue

Pasgen 1 MexaHuKa

Tema 1.1 KuHematnka

Tema 1.2 3aKOHblI MeXaHUKKN
HbloTOHA

Tema 1.3 3aKOHbI COXpaHeHNsa B
MexaHunke

Pa3gen 2 OCHOBbI MOJIEKYNSAPHON

OU3NKN N TEPMOJUHAMUNKN
Tema 2.1 OCHOBbI MOJIEKYNAPHO-
KUHEeTUYECKOV Teopun.
NpoeansH i ra3

Tema 2.2 CBoiicTBa Napos,
XXNAKOCTeR n TBepa™Ix Ten
Tema 2.3 OCHOBbI
TEPMOANHAMUKM

Pa3gen 3 9neKTpoanHammka
Tema 3.1 DnekTpnyeckoe nose
Tema 3.2 3aKOHbI MOCTOAHHOIO
TOKa

Tema 3.3 3/1eKTPUYECKNIA TOK B
noslynpoBOLHUKAX

Tema 3.4 MarHuTHoe none
Tema 3.5 SneKkTpomarHuTHas
NHAYKLUMA

Pasgen 4 KonebaHusi U BOJIHbI
Tema 4.1 MexaHuyeckue
Kone6aHns 1 BOJHbI

Tema 4.2 3n1eKTpOMarHuTHble
KonebaHus 1 BOJHbI

Pasgen 5 OnTtuka

Tema 5.1 Mpupopga ceeTa.
BonHoBble CBOICTBA CBETA

Pasfen 6 9n1eMeHTbl KBaHTOBOM

(U3NKN

Tema 6.1 KBaHTOBasA onTuKa
Tema 6.2 dun3nka atoma u
aTOMHOro fgpa

Bcero

5 TEMATUYHECKWIM TJ1AH

Bua yuebHol paboThbl: KOIMYECTBO YacoB

Ob6szaTenbHan ayaMTopHas
y4yebHas Harpyska

Makcrmanb-
Hoe Bcero
KO/INYECTBO
YyacoB

4 4
24 18
10 8
6 4
8 6
26 20
10 8
10 8
6 4
60 38
10 4
30 22
8 6
5 1
7 5
18 10
6 2
12 8
24 16
24 16
12 6
7 4
5 2

168 112

B T.U.
MPaKTUYECKINX
3aHATUN U
NabopaTopHbIX
3aHATUN

2
10
4

2
4

14

28

8/10

2/2
14
6/8

3

2
1

7

HeayauTOpHas
caMocTosiTe/lbHas
pa6ota

N N O

22

A~ oo N BN

SN

3
3
56

MpomexyTo4yHasi aTTecTaunsi B (hopMe KOMMMIEKCHOIO 3K3aMeHa (Pr3nKa 1 acTPOHOMUS

BO 2 CeMecTpe
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6 COAEPXKAHUE YUYEFHOU JUCITUILINHBI
BBEJIEHUE

BxonHoit koHTposb. MHCTPYKTHUBHBIA 0030p comepikaHus y4eOHOW MHCLUUIUIMHBI |
3HAKOMCTBO OOYYarOIIMXCsl ¢ OCHOBHBIMHU YCJIOBUSIMH U TPeOOBAHUAMHU K OCBOSHHUIO MPOTPAMMEI,
pa3paboTKe HHAUBUAYAIBHOTO POEKTA.

Cooepoicanue yuebno2o mamepuana

®usuka — pyHIaMEHTATBbHAS HayKa O IPUPOJE.

EcrecTBeHHOHay4HBIH METOA IMO3HAHUS, €r0 BO3MOXKHOCTH U T'PAaHULIBI IPUMEHUMOCTH.
OKCIIEpUMEHT W TEOpWsi B MPOIECcce NO3HAHWS TPUPOnbl. MonenupoBaHue (PU3MIECKUX
SIBIEHUN U mpoueccoB. Ponb 3KkcnepuMeHTa U TEOPUM B IPOLEcCe IMO3HAHUS MPUPOIBI.
Ousndueckas BenMUWHA. llOrpemmrHOCTH W3MepeHWi (Qu3ndecknx BennuuH. Dusmueckue
3aKOHBL. [ paHUIBI TPUMEHUMOCTH (PH3MYECKUX 3aKOHOB. [loHsATHE O (PU3MUECKOW KapTHUHE
mupa. 3Hadenne pusnkn npu ocsoeHnn npodeccuit CI1O u cnenmanpaOCcTeH CIT1O.

JladoparopHas padora Ne 1 OnpeneneHne mIOTHOCTH BEIIECTBA.

Pazgen 1
MEXAHHUKA

Tema 1.1 Kunemaruxka

Cooepoicanue yuebno2o mamepuana no meme 1.1.

Mexannueckoe — nBmkenue.  Ilepememnenue.  IlyTe. Cxopocts.  PaBHOMEpHOE
NPSIMOJIMHEWHOE JBWKEHUE. YCKOpeHue. PaBHONEpeMEHHOE MNPsIMOJIMHENHOE BUKCHHE.
CBoOomnoe maneHue. JIBmkeHne Tena, OpPOINEHHOTO MO YIVIOM K TOPH30HTY. PaBHOMEpHOE
JBU)KEHHE IO OKPY>KHOCTH.

JAemMoHCcTpaUMHU:

- 3aBHCUMOCTb TPACKTOPHH OT BBIOOpPA CHUCTEMBI OTCUETA.
—  Bunbl MexaHn4eckoro JBUKEHUS.

IIpakTnueckasn padora Ne 1 Pemenue 3a1a4u no KUHEMaTHKe.

IIpakTnueckas padora Ne 2 Perenue 3a7a4 Ha mapaMeTpbl BPALATENIbHOTO IBIXKEHHUS.

CamocTrosiTesibHAst padoTa: COCTaBUTh IJ1I0CCAPUN MO KUHEMAaTHKE.

Tema 1.2 3akonsl Mexanuku HeroToHa

Cooepoicanue yuebno2o mamepuana no meme 1.2.

[Tepserit 3axkon Hetorona. Cuna. Macca. Mmnynsc. Bropoit 3akon Hetorona. OcHOBHO#
3aKOH KJlacCH4YecKkoll auHaMmuKku. Tperuil 3akoH HpioToHa. 3akOH BCEMUPHOIO TSTOTEHUS.
I'paButanmonnoe nome. Cmma Tsprkectn. Bec. CmocoObl m3mepeHmst mMaccel Tenn. CHilbl B
MEXaHHKE.

JAemMoHCcTpaUMH:

—  3aBHCHUMOCTb YCKOPEHHs TeJla OT €r0 MacChl M CUJIbL, IEHCTBUS HA TEJO.
- CrnosxeHue cu.
—  PaBeHCTBO ¥ MPOTHBOIOJIOKHOCTD HAMIPABICHUS CHJI ACHCTBUS M TPOTHBOACHCTBUSI.
—  3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMAaLHH.
- Cunel TpeHuUsI.
IIpakTnueckas padora Ne 3 Pemenue 3anau Ha 3akoHbl HbroTOHA.
CamocTrosiTesibHAst paGoTa: BrimonHUTE pacyeT TUMIOBON 3aa4uU 110 aJITOPUTMY .
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Tema 1.3 3aKOHbI COXpaHeHUA B MeXaHuKe

Copfep>kaHue yuebHoro maTepuana no Teme 1.3.

3aKoH coxpaHeHusi wumnynbca. PeakTuBHOe [ABWXeHue. Pabota cunbl.  PaboTa
noTeHuManbHOro cun. MOLHOCTb. JOHeprna. KuHeTnyeckasd aHeprud. loTeHUManbHaa 3Heprus.
3aKOH COXpaHeHUs MeXaHW4YecKoin aHepruu. MNMpuMeHeHMe 3aKOHOB COXpaHeHMs.

JeMoHCcTpaymu:
- HeBecomoCTb.

PeaKTVBHOe [BVXeHMe.

- Mepexof NOTeHLUMabHOW 3HEPrn B KMHETUYECKYIO M 06paTHO.
MpakTnyeckasa pabota Ne 4 PewleHune 3aa4 Ha 3aKOHbl COXPaHEeHUs UMMY/bCa IHEPrum.
NabopaTopHasa paboTta Ne 2 M3yyeHne 3aKOHa COXPaHEHMS MEXaHUYECKOIN 3Hepruu.
CamocTosTenbHaa paboTa: MoarotoBka co0OLLIEHW NO TeMaM: «PeaKTUBHOE ABVKEHME»,
«DU3MKa N KOCMOC», «ICTOPMUA KOCMOHABTUKWN».
KoHTponbHas patota Nel MexaHukKa

Pa3gen 2
OCHOBbI MOJIEKYNAPHOW ®UN3NKWN N TEPMOANHAMWKUN

Tema 2.1 OCHOBbI MONEKYNIAPHO-KUHETUYECKOI Teopun. aeanbHblii ras

Copep>kaHue yyebHoro maTepuana no Teme 2.1.

OCHOBHbIe MOJIOXKEHNA MOJIEKYIAPHO-KMHETUYECKOW Teopun. Pa3mepbl U Macca MONeKyn v
aTomMoB. BpoyHOBCKOe pgBwXeHue. Ouggysusa. Cunibl U 3Heprns  MexmoneKynsipHoro
B3aumogenctems. CTpoeHMe ra3000pas3HbiX, XUAKUX U TBepablX Ten. CKOpOCTU [BMXKEHUS
MOJIEKYN N UX U3MepeHue. VgeanbHblid ra3. [asneHune raza. OCHOBHOe ypaBHeHVe MONeKyNspHO-
KWHETNYECKOW Teopun rasoB. TemnepaTypa M m3MepeHue. [a3oBble 3aKOHbl. AGCOMOTHLIN HYy/b
Temnepatypbl. TepMOAMHaMMYecKasa LiKana TemnepaTypbl. YpaBHEHME COCTOAHWA WAeasibHOro
raza. MongpHas rasosas nocTtosHHas.

JeMoHCcTpaymu:

- [BuxeHvre 6POYHOBCKUX YacTuL,.
- Anddysmns.
- 3meHeHWe faBneHns rasa ¢ MU3MeHeHMeM TeMnepatypbl Npy NOCTOSHHOM 06beME.

NabopaTtopHasa pabota Ne 3 [NpoBepka ra3oBblX 3aKOHOB.

MpakTnyeckada pabota Ne 5 PeweHune 3aaa4 no teme «OcHOBbI MKT».

MpakTuyeckaa paboTta Ne 6 PeweHue 3agay Ha ypaBHEHME COCTOAHWUA MAeasbHOro rasa,
N30NpoLeCChI.

CamocTtoaTenbHasas pa6ota: CoCTaBUTb CPABHUTENbHYK Tabnuuy [ABYX XUMWYECKUX
3anemMeHTOB «Macca v pasmepbl MONEKY/».

Tema 2.2 CBoCcTBa NapoB, XXNAKOCTEN N TBEPAbIX Ten

Cofep>kaHue yyebHOro maTepuana no Teme 2.2,

CsoiicTBa napoB. WcnapeHne W KOHAeHcauus. HacCbIWeHHbIA Map W ero CBOWCTBA.
ABCONIOTHAA W OTHOCUTeNIbHAsA BMIAXHOCTb BO34yXa. Touka pocbl. KuneHuwe. 3aBUCMMOCTb
Temnepatypbl KUNeHWs OT JaBfeHus. MeperpeTbiii Nap U ero UCNosib30BaHUe B TEXHUKE.

CBoiiCcTBa >XMAKOCTEN. XapaKTepucTuKa XWUAKOTO COCTOSHWUSA BeliecTBa. [MOBEPXHOCTHbIV
CNOM >KMAKOCTW. DHEprus MoBepxXHOCTHOrO Cfof. FABMEHWS Ha rpaHuLe >XUAKOCTU C TBEpAbIM
Teniom. KanunnapHole sBreHus.

CBoiicTBa TBEPAbIX Ten. XapakTepucTuka TBEPAOro COCTOAHUS BellecTBa. YNpyrue cBOMCTBA
TBEpAbIX Ten. 3akoH [yka. MexaHuyeckue CBOWCTBA TBepAblX Ten. TennoBoe paclliMpeHune
TBEPAbIX TeN N XNAKocTen. MNnasneHne v Kpuctanimsauus.
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JemoHcTpauunn:

KuneHwve Bogbl NPy MOHUXEHHOM [aBNeHNN.

rcnXpomeTp 1 rMrpomeTp.

F1BNIeHNs MOBEPXHOCTHOrO HATSAXEHUSA YN CMaunBaHNSA.

KpucTannbl, amopdHble BeLLeCTBa, XULKOKPUCTAI/IMYECKNE Tena.

JlabopaTopHas patoTta Ne 4 POCT KpuCTannos.

NabopaTtopHaa pabota Ne 5 Vi3mMepeHmne BNaXKHOCTWN BO3AyXa.

Na6opaTtopHas pabota Ne 6 OnpeaeneHune yaenbHoOW TeNI0EMKOCTU BeLLLECTBA
CamocTtosTenbHas paborta:

CocTaBneHMe KOHCMEKTOB Mo Temam «Bakyym. Mex3Be3gHblli ras. BHyTpeHHee CTpoeHune
nnaHeT», «MexaHU4YecKne CBOWCTBA TBepAbiX Ten. XXKupgkve Kpuctanibl», «TennoBoe
pacLunpeHue TBepAbIX TeM».

CocTaBneHue npeseHTaumm «NoBepXHOCTHOE HATAXKEHME N CMavmBaHMe.

CocTaBneHue cpaBHUTENbHOM TabnuLbl «ArperaTHble COCTOSIHUS BELLIECTBa».

Tema 2.3 OCHOBbI TEPMOANHAMUKN

Cofep>kaHue yuebHoro maTepuana no Teme 2.3.

OCHOBHbIE MOHATMA W onpegeneHna. BHYTpeHHAS 3Heprua cucteM”:.. BHYTpeHHAS
3Heprua npgeanbHoro rasa. Paborta n Tennota Kak (QOpPMbl Nepegaynm 3Heprum. TennoemKoCTb.
YpenobHas TennoemKoCTb. YpaBHeHMe TensoBoro 6anaHca. lepBoe Hauyano TepMOAUHAMUKMN.
AnnabaTHblii npouecc. MpuHUMN AeAcTBUS TennoBolk MawuHbl. K[ TennoBoro gsurarens.
BTopoe Hayano TepmoguMHamuku. TepmogmHamuyeckad LiKana TemnepaTtyp. XonoguibHble
MallnHbl, Tennosble aBuratenu. OxpaHa Npupoabl.

JemoHcTpauunn:

3meHeHWe BHYTPEHHEN 3HEPrumn Tea nNpyu coBepLUeHMN paboTbl.

Mogenv TennoBbIX ABUratenei.

MpakTnyeckaa pabotaNe7 PewleHue 3a4a4 no Teme «OCHOBbI TEPMOAUHAMUKIY.

CamocToaTeNnbHaa pabora:

MoAroToBKa K CEMUHAPCKOMY 3aHATUIO «TennoBble ABUraTeNy U 0XpaHa OKpY>KatoLLel cpefpi».

CocTaBneHne KoHcrnekTa «HeobpaTMMoCTb TenoBbIX MPOLEccoB»

KoHTponbHasa pabota Ne 2 OCHOBbI MONEKYNSAPHON (DU3NKN N TEPMOSUHAMUKN.

Paspen 3
SANNEKTPOANHAMUKA

Tema 3.1 n1eKTpuyeckKoe none

Copep>kaHue yyebHoro maTepuana no Teme 3.1.

JAnekTpuyeckne sapagbl. 3aKOH coxpaHeHus 3apaga. 3akoH KynoHa. OnekTpuyeckoe
none. HanpsXeHHOCTb 3MeKTpuyeckoro nons. MpuHUMN cynepnosuuuu nonein. PaboTta cun
anekTpoctatmyeckoro nons. [loTeHuman. Pa3HOCTb MOTEHUMANOB. OKBUNOTEHLUMANbHbIE
noBepxHocTu. CBA3b MeXAY HanpsXeHHOCTbI W PasHOCTbLH MNOTEHLWANO0B 3MeKTPUYECKOro
nonsa. [NaneKTpukKn B 3NeKTpuyeckom none. llonapusauma ANINEKTPUKOB. [1pOBOAHUKK B
anekTpuyeckom none. KoHpeHcatopbl. CoefuHeHMe KOHAeHCATOpOB B Gartapetn. JHeprus
3apAXKeHHOro KoHAeHcatopa. QHeprus 3N1eKTPUYecKoro nons.

JeMoHcTpaymu:

- B3anMogelicTBMeE 3apHKEHH XX Tefl.

[MpOBOAHUKY B 3NEKTPUYECKOM MOfe.

[V3aneKTpuKM B 3N1EKTPUYECKOM None.
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- KoHaeHcaTopbl.
MpakTnyeckan paboTa Ne 8 PelueHune 3a4ay Mo TeMe «IMEKTpoOCTaTMKay.

Tema 3.2 3aKOHbI MOCTOSIHHOIO TOKa

Copaep>KaHue yuebHoro maTepuana no Teme 3.2,

Ycnosus, Heob6xoguMmble ANF BO3HWUKHOBEHUS W MOLAEPXAHUA 3NeKTPUYECKOro TOKa.
Cuna ToKa WM MNAOTHOCTb Toka. 3akoH Oma pana ydactka uenwn 6e3 3[C. 3aBMCUMOCTb
3/IEKTPUYECKOTr0 COMPOTUB/IEHUA OT Marepuana, AJMHbI M Naowagn NonepeyHoro ceyeHud
NPOBOAHUKA. 3aBMCUMOCTb 3/IEKTPUYECKOTr0 CONPOTUB/IEHUSA NPOBOAHWKOB OT TeMMepaTtypbl.
JNeKTpoABMXKYLLAA CWUa UCTOYHMKA Toka. 3akoH Oma gns nonHoih uenn. CoefguHeHume
npoBOAHMKOB. CoefMHEHWe WUCTOYHMKOB 3NEKTPUYECKOW 3Heprum B 6Gatapeto. 3akoH
[xoyns - JleHua. Pab6oTa M MOLHOCTb 3/1EKTPUYECKOr0 TOKa. TensoBoe AencTBUe TOKa.

JemMoHcTpayms: TennoBoe AenCcTBMNE 31EKTPUYECKOr0 TOKa.

NabopatopHas paboTa Ne 7 N3y4yeHune 3akoHa OMa A/1a yyacTka Lenu.

NabopatopHas paboTa Ne 8 OnpefeneHue yaenbHOro cConpoTUBIEHUS NPOBOAHMKA.

NabopatopHas paboTa Ne 9 NMpoBepKa napanieflbHOro coeanHeHNs NPOBOAHMNKOB.

Na6opaTtopHaa pa6ota Ne 10 KVccnemoBaHue 3aBMCMMOCTW MOLLHOCTM, MNOTPe6aseMoit
NaMnovi HakannBaHWs OT HaMPSXKEHUA Ha ee 3aKMMaXx.

NabopatopHass pa6ota Ne 11 OnpegeneHve 3S4C M BHYTPEHHEro COMPOTUB/IEHMUSA
NCTOYHMKA 3N1EKTPMYECKON SHEPT M.

MpakTuyeckasa pab6ota Ne 9 PeweHue 3agay Ha 3akoH Oma. ConpoTuBreHue. 3aKOHbI
COeANHEHNS.

MpakTnyeckada paborta Ne 10 PelueHne 3afay Ha CMeLLaHHOE COefjMHeHWe NPOBOAHMKOB.

MpakTnyeckan paboTta Ne 11 PeweHune 3afay Ha 3akoHbl OMa.

MpakTnyeckas paboTta Ne 12 PeweHune 3aay Ha (hopmy/bl paboTbl M MOLLHOCTU TOKA.

CamocToaTenlbHaa paboTa:

- CocTtaBneHue npeseHTaUnni Ha Temy: «licnonb3oBaHWe CcBepxnposoAuMocTu. KopoTkoe
3amblKaHue, Mepbl NPesoCTOPOXKHOCTU.

- MoaroToBKa A0KNaL0B NO TeMaM: «[lepcnekTuBbl NONYNPOBOLHUKOBON TEXHUKMN»; «CxeMa u
paboTa BbINPAMUTENS.

Tema 3.3 DNeKTPUYeCKnii TOK B pasMyHbIX cpefax

Copep>kaHvie yuebHoro maTepuana no Teme 3.3.

INEKTPMNYECKMIA TOK B Pas/IMYHbIX cpefax. DNeKTPUYECKUIA TOK B MeTannax. SNeKTPOHHbIN
ra3. PaboTta Brxoga. 3NeKTPpUYecKUW TOK B 3MIEKTPONUTAX. INEKTpPonm3. 3akoHbl DPapapes
MpuMeHeHWe 3NeKTPO/IM3a B TEXHUKE. DNEKTPUYECKMIA TOK B rasax U Bakyyme. VloHu3aums rasa
Buabl rasoBbix pa3psgoB. MoHATMe 0 nnasme. CBONCTBA U NPMMEHEHWE 3MEKTPOHHbIX MYy4YKOB
AneKkTpnMYecKMin TOK B nonynpoBogHuMKax. Co6CTBEHHas MPOBOAMMOCTb MOAYNPOBOAHMKOB
MonynpoBOAHUKOBbIE npuéopsbl. CobCcTBEHHas NpPOBOAUMOCTb nosynpoBOAHMNKOB
MonynpoBOAHNKOBbLIE NPUBOPBI.

JemoHcTpaunn:

- MonynpoBOAHMKOBLIN AMOA,.

TpaH3ucTop.

Nab6opatopHas paboTta Ne 12 N3yyeHne CBOMCTB NOMYNPOBOAHNKOB.

Nab6opatopHas paboTta Ne 13 OnpegeneHne 3NeKTPOXMMUYECKOTO 3KBUBA/IEHTA MeAW.

CamocToATeNbHaA paboTa:

MogrotoBka pedepatoB «I aibBaHNYECKUNE INTEMEHTbI», «AKKYMYIATOPbI.

CocTaBneHne cpaBHUTENbHON Tabnnubl «TOK B PasHbIX cpedax».
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Tema 3.4 MarHnTHOe nosne

Copfep>kaHue yuebHoro maTepuana no Teme 3.4.

BekTop MHAYKUMW MarHUTHOro nons. [eicTBre MarHUTHOrO Mo/ Ha MPAMOJ/IMHENHbIR
NPOBOAHUK C TOKOM. 3akoH Amnepa. B3ammopgeinctene TokoB. MarHUTHbIA NOTOK. Pa6oTta no
nepeMeLLeHno NPOBOAHUKA C TOKOM B MarHMTHOM nosne. [leicTBME MarHMTHOro NoOAs Ha

ABXKywminca 3apag. Cwuna JlopeHua. OnpegeneHve YyAenbHOro 3apsga. Y CKOpUTeENu
3apSAXKEHHbIX YacTuy,.

JeMoHCcTpaymu:
- OnbIT OpcTesa.
- B3anmogelicTBMe NPOBOAHMKOB C TOKaMW. DNEKTPOABUraTe b.
- AneKTponsMepuTesbHbIe MPUBOPHI.
CamocToaTeNnbHaa paboTta: [loaAroToBuTb pedepat Ha Temy: «[lpuHUMN OeicTBUA
anekTpoasurarens. dNeKTPou3MepuUTeSibHbIE NPUOOPbI».

Tewma 3.5 9/1eKTpOMarHuTHaa MHAYKLUA

Copfep>kaHue yuebHoro maTepuana no Teme 3.5.

JNeKTpoMarHnTHaa wuHAyKuma. BuxpeBoe 3anekTpuyeckoe none. CaMOMHAYKLUS.
SHeprua MarHUTHOro noss.

JeMOoHCcTpaymu:

3aKoH JleHua
- FBNeHVE 3NeKTPOMAarHUTHON MHAYKLAN.

MpakTnyeckada paborta Ne 13 PewleHue 3agay no Teme «MarHuTHoe nosne»

MpakTnyeckaa paborta Ne 14. PewleHuve 3afa4 no TeMe «ONeKTPOMArHUTHAA UHAYKUNSA».

CamocToaTenbHasi pa6oTa: CocTaBfeHMe KOHcnekTa «®u3nyeckas CyLHOCTb COMTHEYHO
aKTUBHOCTU.

Paspen 4
KOJIEBAHWA N BOJIHbI

Tema 4.1 MexaHU4Yeckune KosiebaHna 1 BOHbI

Copaep>kaHue yuebHoro maTepuana no Teme 4.1.

KonebatenbHoe ABuXeHue. apmoHuyeckue KonebaHusa. CBOOOAHbIE MexaHUYecKue
Kone6aHua. JlMHeliHble MexaHUYeckue KonebaTenbHble cUCTeMbl. [MpeBpalieHue 3Hepruu
npy KonebatenbHoMm fABuXeHuM. CBO6GOAHbIe 3aTyxalllinme MexaHu4veckue KonebaHusA.
BbIHYX/EHHblIe MexaHU4yecKkne KosnebaHus.

MonepeyHble U NPOLONbHbIE BOJIHbI. XapaKTepUCTUKM BOJIHbl. Y paBHeEHWEe MNOCKOW
Geryuwieid BonHbl. NHTepthepeHUNs BONH. TOHATME O AMMpPaKUUM BONH. 3BYKOBble BOJHbI.
YnbTpasBykK U ero npuvMeHeHue.

Na6opaTtopHasa pab6oTta Ne 14 M3yyeHne 3aBUCUMOCTM nepuoda KonebaHUin HUTAHOro (Mam
MPY>XMHHOI0) MasTHMUKA OT A/IMHbI HUTK (UIN Macchl rpy3a).

CamocToaTennbHaa paboTa: [MoAroToBUTL Mpes3eHTaUMI0 MO TeMe «3BYKOBble BOJHbI.
YNbTpa3ByK M €ro UCrosib30BaHMe B TEXHUKE N MefuLUHe».

Tema 4.2 ONeKTPOMarHMUTHble KonebaHUsA 1 BOJHBbI
Copep>kaHvie yuebHoro maTepuana no Teme 4.2.
CB0bOOAHbIE 3NEKTPOMArHUTHbIE KonebaHua. MpeBpalieHne 3aHeprun B KonebaTe/lbHOM

KOHType. 3aTyxalume 37eKTPOMarHWTHble KonebaHus. [eHepaTop  HesaTyxawLux
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3NEKTPOMArHUTHbIX KofiebaHUW. BbIHYXAEHHbIe 3NeKTpuyeckme KonebaHus. MNepemMeHHbIR
TOK. [eHepatop nepeMeHHOro ToKa. EMKOCTHOE W WHAYKTMBHOE COMPOTUBJIEHMUA
nepeMeHHOro Toka. 3akoH OMma [N 3N1eKTPUYECKOW uenu nepeMeHHOro Toka. Pa6ota u
MOLWHOCTb MNEepeMeHHOro Toka. [eHepaTopbl TOka. TpaHcgopmaTopbl. TOKM BbICOKOM
yacToTbl. lonyyeHue, nepefaya u pacnpefeneHue 3MeKTPOIHepPrum.

OneKTpoOMarHMTHOe Mone Kak 0Co6blil BUA MaTepun. IDNEKTPOMArHUTHbLIE BOJIHbI.
Bubpatop Mepua. OTKpbITbIA KonebaTenbHbI KOHTYp. M306peTeHune paguno A. C. Monosbim.
lMoHATME 0 pagnocBA3n. NpUMEHEeHNE 3N1eKTPOMArHUTHbLIX BOJH.

JeMoHCcTpaymu:

- PaboTa anekTporeHeparopa.

TpaHcthopmarop.

CB060OAHbIE 3/IEKTPOMArHUTHbIE KO/lebaHus.

OcuwnnnorpaMmMa NepeMeHHoOro Toka.

KoHpeHcaTop B Lenv nepemMeHHOro Toka.

Pe3oHaHC B Noc/efoBaTeNbHON Lenu nepemMeHHOro TokKa.

N3nyyeHne 1 npvemM 3N1eKTPOMarHUTHbIX BOJH.

PagnocBsasb.

NabopaTopHasa pabotaNel5 YcTpoicTBO TpaHCc(opmaTopa, reHepatopa

MpakTnyeckasa paboTta Nel5 PeweHue 3agay no Teme «lepemeHHbIn TOK. TpaHchopmaTops»

CamocToATeNbHaA paboTa:

MoaroToBuThL NpeseHTauuo «Mpon3BoACTBO, Nepefaya 1 NOTPebeHNe 3NEKTPOIHEPTUM».

CoCTaBUTb aHHOTMPOBAHHbI CMUCOK «DHEProcbeperaroLLme TEXHONOM M.

MogrotoBka pedgepatoB «lpuMeHeHWe pagunonokaumm», «lpUHUKUNLI  PaguocBsasn 1

TeNeBUAEHUA».

Pasgen 5
OMNTUKA

Tema 5.1 NMpupoga ceeTa. BonHOBbIE CBOWCTBA CBeTa

Copep>kaHue yuebHoro maTepuana no Teme 5.1.

CKopocTb pacnpocTpaHeHUa cBeTa. 3aKOHbl OTpPaXeHuUs W NpeNoMIeHUa CBETa.
lMonHoe oTpaxeHuwe. JIMH3bl. a3 Kak ontuyeckas cuctema. OnTuyeckue NnpubopsI.

NHTepthepeHuma ceeTa. KOrepeHTHOCTb CBETOBbIX Ny4yeil. MHTepdepeHUns B TOHKUX
nneHkax. Monocbl paBHON TonwmHbl. Konbua HbtoTOHA. Mcnonb3oBaHne UHTepepeHuumn B
Hayke W TexHuke. [Audpakuma ceeta. Aupakuna Ha LWenu B napansiefibHbiX nyyax.
OnpakunoHHaa peweTtka. [lMoHATMe o ronorpaduun. Tlonspusaumsa NONepPeyYHbIX BOJH.
Mondpusayms ceeTa. [BoiHOe nydenpenomneHue. [Monspouabl. Aucnepcusi ceBeta. Bupgbl

cnekTpoB.  CnekTpbl  ucnyckaHua.  CneKTpbl  NOT/OLWEHNS. YnbTpatuonetosoe
NH(paKpacHoe n3ny4vyeHns. PeHTreHoBCKMe nyyun. VIx npupoga n CBOWMCTBA.
JemoHcTpaymn

[undpakuus ceera.

3aKOHbI OTPaXXEHUA 1 NPEeSIoM/IEHNS CBeTa.

[MonyyeHwe crnekTpa ¢ NOMOLLLIO MPU3MbI.

MonyyeHne CNeKkTpa ¢ MOMOLLLI0 ANGPaKLNOHHOW peLleTKu.

CnekTpockorn.

OnTuyeckme npunbopsl.

NabopatopHasi paboTta Ne 16 OnpegeneHve nokasartens npesoMaeHns CTekna.
NabopatopHas paboTta Ne 17 HabntofeHne CNEKTPOB M3/TyYEHMS U NOT/IOWEHWS.
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NabopatopHasa pa6ota Ne 18 W3mepeHWe [VHbI CBETOBOW BOMHbI C  MOMOLLbIO

ANPPaKLMOHHONW PELLETKM.

Na6opaTopHasa paboTta Ne 19 N3yyeHne nHTepdepeHL MmN 1 SudpakLmn.
MpakTnyeckan paboTa Ne 16 PelleHune 3a4ay Ha 3aKOHbI MPeIOMIEHUS.
MpakTnyeckaa pa6ota Ne 17 PeweHwe 33aga4 C  UCNOMAb30BaHUEM  (DOPMYIibl

ANPPaKLNOHHOW PELLETKMN.

MpakTnyeckasa paboTta Ne 18 PewieHune 3agad no pasgeny «OnTuka».
CamocToATeNbHaA paboTa:

- 3anonHeHne cpaBHUTENbHOM Tabnuubl (HasHa4yeHWe, COCTaBHbIE YacTW, NPUHLUMM 4eiACTBUA)
no teme «OnNTUYecKMe NpmMbopsbl. PaspeluatoLias Crnoco6HOCTb ONTUYECKUX NMPUBOPOB».
MoaroTtoBka pegepatoB «INa3 - Kak onTuMyeckas cuctema», «Pofb MHpakpacHOro wu
yNbTpauoneToBoro  WU3fydeHUi B NpPUPoLe U UX  MPUMeHeHUue», «lpuMeHeHue
PEHTreHOBCKOro M3y4YeHusa B MeguLMHE»

KoHTponbHaa pab6otaNe3 OCHOBbI 3/IEKTPOAUHAMUKN.

Paspen 6
SJIEMEHTbI KBAHTOBOW ®UN3NKW

Tema 6.1 KBaHTOBas onTukKa

Copaep>kaHue yuebHoro maTepuana no Teme 6.1.

KBaHTOBas ontuka. TennoBoe u3ny4veHue. PacnpefeneHvie aHeprum B CrekTpe abCconoTHO
yépHoro Tena. KeaHToBasi runotesa lMnaHka. POTOHbl. BHELWHWIA (OTO3INEKTPUYECKUIA I GEKT.
BHyTpeHHWUIA (oToaddekT. Tunbl GoTosnemMeHTOB. [aBneHue cBeta. [MOHATME O KOPNYCKYNAPHO-
BOJIHOBOM NpuMpofe CBeTa.

JeMoHCcTpaymu:

- ®oTo3(h(eKT.

M3nyyeHune nasepa.

NnHeyaTble CNEKTPbl PA3INYHATX BELLECTB.

CUETUMK VOHU3NPYIOLLNX U3/TYYEHWA.

MpakTnyeckan paboTta Nel9 PeweHune 3agay rno teMe «3aKoHbl HOTOIPGEKTa.

CamocToATeNbHasA paboTa:

CocTaBfieHne cpaBHUTENbHOW Tabnuubl «OCO6EHHOCTU XMMWUYECKOro M 6GMOI0rMYeckKoro

[lencTBuNA cBeTax.

MoarotoBka pethepaToB  «YCTPOWCTBO  (DOTO3/IEMEHTOB M (DOTOPErMcTpaTopoB»,

«[prMeHeHVe CONHeYHON 6aTapen B ObITY 1 TEXHUKe» «Jla3ep».

Tema 6.2 Pu13MKa aToma U aTOMHOro agpa

Copep>kaHvie yuebHOro MaTepuana no Teme 6.2.

PasBuTue B3rna40B Ha CTPOeHMe BellecTBa. 3aKOHOMEPHOCTWM B aTOMHbIX CMEKTpax
Bodopoda. AaepHad mogens atoma. OnbiTel 3. Pesepdopaa. Mogens atoma sogopoga no H.
Bopy. CooTHoLleHWe HeonpedenéHHocTei MelizeH6epra. KBaHTOBbIE reHepaTopbl.

EcTecTBeHHas  pafMOaKTMBHOCTb.  3aKOH  pajgMoakTMBHOro  pacnaga. Cnoco6bl
HabnaeHNs W perncTpaymmn 3apsHKeHHbIX 4Yactuu. AddekT BasBunoBa — YepeHKoBa.
CTpoeHve aTOMHOro agpa. JledekT macchl, 3HEPrus CBA3N W YCTOMUYMBOCTb aTOMH/X sfep.
ApepHble peakumn. VICKycCcTBeHHas paAnoakKTUBHOCTL. [leneHue Taxen™x dgep. LenHasa
AfepHas peakuus. YnpaBnsemas UenHas peakuus. AfepHbld  peakTop. [lonyuyeHwue
pafuoakTUBHbLIX WM30TOMOB W WX NpUMeHeHWe. buonormyeckoe AencTeMe pajgmoaKTUBHBIX
N3NyYeHUn. DNeMeHTapHbIe YacTuLbl.

18



[pakTuueckas padora Ne 20 Pemenue 3amau no teme «PaanoakTHBHOCTh. 3amuCh SIACPHBIX
peakLuiD.
CamocrosiTesibHAS padoTa:
- ITonroroska npoekt npesenranuu «llepcrnexTusel pa3BUTHS ATOMHOMN SHEPTETUKIY
- ITonroroeka pedeparoB «YCTPONUCTBO SAEPHBIX peakTopoBy, «llodydeHne pagnoakTHBHBIX
U30TONOB W WX NPUMEHEHHE B MEIHLMHE, NPOMBIIIJIEHHOCTH, CEJIbCKOM XO3SICTBEY,
«PagnoakTUBHbIE H3JIy4YeHUS WU MX BO3JENHCTBHE Ha >KUBble OpraHusMmel», «IIpuHuun
NEUCTBUSA U UCIIOJIb30BAHUE J1a3epay.
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7 XAPAKTEPUCTUNKA OCHOBHbIX BNAOB YHYEHOUW AEATEJ/IbHOCTW

CopepxxaHne
06y4yeHuns
BeegeHune

Pasgen 1 MexaHuka
KnHemaTunka

3aKOHbI
COXpaHeHus B
MexaHuKe

OBYYAKOWNXCHA

XapaKTepucTuKa OCHOBHbIX BUAOB AeATeNIbHOCTU CTYLEHTOB
(Ha ypoBHe yuebHbIX AecTBUIA)
YMeHUs  MOCTaHOBKM  Lefeil  [eATeNbHOCTW,  NIaHWPOBaHUSA
COBCTBEHHOW [eATEeNbHOCTU AN LOCTVDKEHWUA MOCTaBNEHHbIX Lenew,
npeaBUAEHNS BO3MOXHbIX Pe3y/ibTaTOB 3TUX AeNCTBUIA, opraHun3aumnm
CAMOKOHTPONSA 1 OLEHKN NONMYYEeHHbIX Pe3ynbTaTos.

Pa3BuTe CNOCOGHOCTU HACHO W TOYHO M3naraTb CBOM  MbIC/N,
NOrNYeckn 0O6OCHOBbIBATL CBOK TOYKY 3peHUs, BOCMNPUHUMATL U
aHanM3MpoBaTb MHeHWA cobGecefHUKOB, Mpu3HaBas MpaBo ApPYyroro
4yenoBeKa Ha MHOe MHEHMe.

MpounssegeHne N3MepeHUs PU3NYECKUX BEMUYUH U OLLeHKa rpaHuLbl
MOrpeLHOCTen N3MepPEHUN.

MpepcTaBneHye rpaHnLbl NOTPeLHOCTeNn N3MePEHUA MPU NOCTPOEHNN
rpadmkos.

YMeHue BbICKaz:BaTb TunNoTesbl A0S O0O0bACHeHUs Habnogaem” rx
ABNEHUIA.

YMeHune npegnaratb MOLENN ABNEHUNA.

YKaszaHue rpaHuy, npuMeHMMOCTU PU3NYECKMX 3aKOHOB. W3n0XeHune
OCHOBH/IX MOM0XXEHWNA COBPEMEHHOM HayYHON KapTUHbI MUpa.
MprBefeHNe NPUMEPOB BANAHUA OTKPbLITUIA B (PU3MKe Ha nporpecc B
TEXHUKE N TEXHOMOTMW NPOU3BOACTBA.
Wcnonb3oBaHue NHTepHeTa AN8 NOMCKa MHGopMaLuu.

MpeactaBneHVe MeXaHWYECKOro [ABUXEHUS Tena YpaBHEHUSMU
3aBMCMMOCTY KOOPAMHAT U NPOEKLNEN CKOPOCTH OT BPEMEHU.
MpepctaBneHe  MexXaHMYeCKOro  ABWMKEHWUA  Tena  rpadukamu
3aBMCMMOCTY KOOPAUHAT U NPOEKLMEN CKOPOCTU OT BPEMEHMN.
OnpefeneHne KOOpAUHAT NPOMAEHHOrO MyTW, CKOPOCTU U YCKOPeHWs
Tena no rpamkaMm 3aBUCUMOCTU KOOPAUHAT U MPOEKUUA CKOPOCTM OT
BpEMEHN.

OnpepeneHne KoOpAUHAT NPOMAEHHOro MyTW, CKOPOCTU U YCKOPeHUs
Tena no ypaBHEHMSM 3aBUCUMOCTY KOOPAMHAT U MPOEKLMIA CKOPOCTH OT
BPEMEHN.

MpoBeseHue CPaBHUTENbLHOTO aHanM3a  paBHOMEPHOTO 7
paBHOMEPEMEHHOTO ABUXEHWIA.

YKa3aHue UCNONb30BaHWA MNOCTYyNaTeNlbHOro U  Bpaw,aTesibHOro
ABVXXEHWI B TEXHUKE.

MprobpeTeHne onbiTa paboTbl B rpynmne C BbIMOJHEHWEM Pa3INYHbIX
coumasnbHbIX Pone.

Pa3paboTka BO3MOXHOI CWUCTEMbl AEACTBUIA W KOHCTPYKUMM ANA
3KCMEepPUMEHTaNIbHOTO onpeAeneHns KUHeMaTUYeCKNX BETMUNH.
MprvMeHeHNe 3aKOHa COXpaHeHWs UMMynAbca AN BblUMCIEHUA
M3MEHEHU CKOPOCTeR Ten Npu UX B3aMMOLENCTBUAX.

N3mepeHne paboTbl CUN U U3MEHEHME KUHETUYECKOW 3Hepruu Tena.
BbluncneHve paboTbl CUA M U3MEHEHUS KWHETUYECKOI 3HEprum Tena.
OO6bACHEHME [EeMOHCTPALMUOHHbIX 3KCMNEPUMEHTOB, MNOATBEPXKAAIOLLNX
3aKoHbI NHepuun.
N3mepeHre macchl Tena.
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N3mepeHve cubl B3anMOLeNCcTBUSA Ten.

BbluncneHne 3HauyeHMs CUA MO WM3BECTHbIM  3HAYEHMSIM  Macc
B3aMMO/ENCTBYIOLWMX TEN N UX YCKOPEHWIA.

BbluncneHve 3HauyeHWs YCKOpPeHWI Ten MO W3BECTHbIM 3HAaYeHUAM
AENCTBYIOLLMX CUT U Macc Ten.

CpaBHeHwue cunbl AeNCTBUSA 1 MPOTUBOAENCTBNS.

MpyMeHeHMe 3aKOHa BCEMUPHOrO TATOTEHUA MpPU pacyeTax Ccun U
YCKOpeHWIi B3aMMOLENCTBYHOLLUX TeN.

CpaBHeHMe YCKOpeHWs CBOGOAHOrO nafeHWs Ha nnaHetax COMHEYHOM
CUCTEMBI.

BbigeneHve B TekCTe y4yebHMKA OCHOBHbIX KAaTeropui  Hay4HoW
NHopMaLmu.

BbluncneHve noTeHUManbHOW 3HePruyM Ten B rpaBUTaLMOHHOM Mofe.
OnpefeneHne NOTEHUMAbHOW 3HEPrMM ynpyro [AeopmMrpoBaHHOIo
Tena no WM3BeCTHON Adeopmaumm U XEeCcTKOCTU Tena.

MprvMeHeHNe 3aKOHa COXPaHEHUA MEeXaHWYeCKOW 3Heprum npu
pacyeTax pe3ynbTaTOB B3aMMOAENCTBUIA Ten rpaBUTaLVOHHbLIMM
cunamMu 1 cunamm ynpyrocTu.

Y KazaHue rpaHuy, NpUMeHUMOCTN 3aKOHOB MeXaHUKMW.

YKazaHue  y4yebHbIX  AUCUMNAWH, NPW  U3YYEHUM  KOTOPbIX
MCMO/Mb3YITCA 3aKOHbI COXPaHEeHMS.

Pa3znen 2 OCHOBbI MOJIEKY/TAPHON (DU3MKN N TEPMOLUHAMUKMN

OcHoBbI
MOIEKYNSAPHOWA
KWHEeTUYeCKOW
Teopuw.
NpeanbHblin ras

OCHOBbI
TEpMOANHAMUKN

BbinonHeHMe  3KCMepMMEHTOB,  chyXawux ans  060CHOBaHUA
MOJIeKYNAPHO-KUHeTU4Yecko Teopun (MKT).

PelleHne 3aa4 ¢ NPUMEHEHNEM OCHOBHOIO YpaBHEHUSA MONEKYAPHO-
KWHETUYECKOW Teopumn rasos.

OnpefeneHvie napameTpoB BelLecTBa B ra3oobpasHOM COCTOSAHUM Ha
OCHOBAHWWN YPaBHEHUA COCTOAHMA MALaNbHOrO rasa.

OnpefeneHve napameTpoB BellecTBa B ra3o00pa3HOM COCTOSHUU W
npoucxoaaLLmx npoweccos no rpaukam sasucumoctn p (T), V (T), p
(V).

JKcnepuMmeHTanbHoe uccnegosaHue 3asucumoctu p (T), V (T), p (V).
MpeacTtaBneHne B BUAe rpauUKOB M30XOPHOro, U306apHOrO K
N30TEPMUYECKOTO NPOLLECCOB.

BbluncneHve cpefHeil KUHETUYECKON 3HEPrMn Tens0BOr0 ABUXEHUA
MOJIEKY/1 N0 U3BECTHOW TemnepaType BeLyecTBa.

BbickasbiBaHMe runote3 ANf 00bACHEHUS HabnofaeM” rX SBNEHWUNA.
YKa3aHue rpaHul, MPUMEHUMOCTU MOJeNu «upaeanbHbli ras» u
3akoHoB MKT.

N3mepeHne KonuuyecTBa TeNnnOoTbl B MpoLeccax Tensonepegayun.
PacueT KonuyectBa TennoTbl, HEOOXOAMMOro A/ OCYLLeCTBNEHUA
3aflaHHOro npouecca ¢ Tensonepegayeil. PacyeT U3MeHeHUs
BHYTPEHHen 3Hepruu Ten, paboTbl M NepefaHHOro KoOaMYyecTBa
TENIOThbl C UCMOJIb30BaHWEM MEepPBOro 3aKoHa TEPMOLANHAMUKMN.

PacueT paboTbl, COBEPLIEHHOW ra3om, Mo rpagukKy 3aBMCUMOCTU p
(V).

BobluncneHune paboTbl rasa, CoBepLIeHHON NPy U3MEHEHUM COCTOSHUA MO
3aMKHYTOMY uUnkny. BMuncnenve K[ npu coBeplieHnn ra3om paboThl
B npoueccax W3MEHEHUS COCTOAHWA MO  3aMKHYTOMY  LUKIY.
OO6bsACHEHWe NPUHLMMOB AEWCTBMSA TenioB X MaluvH. [emoHCcTpauus
pon (U3NKKN B CO3LaHUN U COBEPLUEHCTBOBAHMM TEMNOB/\TX ABUraTenen.
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CsoiicTBa  Mapos,
XNLKOCTEN,
TBEPAbIX Ten

i3mepeHune BnaXHoCTU BO3AyXa.

PacueT KonuyecTBa TennoTbl, HEOOXOAMMOro [ANA OCYLLECTBNEHUSA
npouecca nepexoja BeLlecTBa M3 OAHOr0 arperaTHOro COCTOAHUA B
apyroe.

SKcnepuMeHTanbHOe uccnefoBaHWe TennoBbIX CBOWCTB BelLecTBa.
MpuBefeHNe NPUMEPOB KanWANAPHbIX SIBNIeHUWA B ObITy, NPUpPOLE,
TEXHUKE.

WccnegoBaHne MexaHUUYeCKUX CBOMCTB TBEPAbIX TeN.

MpumeHeHWe (U3NYECKUX NOHATUIA U 3aKOHOB B y4e6HOM MaTtepuasne
npogecCcMOHanbHOro xapakrepa.

Wcnonb3oBaHve VIHTepHeTa 414 noucka nHpopmManum o paspaboTkax u
NPUMEHEHNAX COBPEMEHH X TBEPA TX 1 aMOP(H”rX MaTepunasos.

Pasfgen 3 dnekKTpoAnHamunka

AnekTpocTaTuka

MoCTOAHHBLIA TOK

MarHuTHble
ABNEHUS

BbluncneHne cun  B3aMMOLEWCTBMA  TOYEYHbIX  3NEKTPUYECKUX
3apsfoB.

BMuuncneHne HanpaXXeHHOCTU  3/IeKTPUYECKOro noss  OAHOro u
HECKONbKUX TOUYEYHN:X 3NeKTPUYECKUX 3apasoB.

BbluncneHne noTteHumana 9NeKTPUYeCKOro Monsg  OAHOro K
HECKONbKUX  TOYEYHbIX  3NEKTPUYECKMUX  3apsfoB.  M3mepeHue
PasHOCTW NOTEHLMaNoB..

N3mepeHne  3Heprum  371eKTPUYECKOrOo  MONA  3apsdKeHHOro
KOHZeHcaTopa. BbluucneHne  3HepruyM  3NeKTPUYECKOro  nosns
3apsXKEHHOro KoHAeHcaTtopa. Pa3paboTka niaHa v BO3MOXHOW CXEMb
JENCTBUIA  3KCMEepUMEHTANbHOrO  ONpefenieHns  3MeKTPOEMKOCTH
KOHZeHcaTopa v AM3neKTPUYecKol NPOHNLAEMOCTM BELLLeCTBa.
MpoBefeHMe  CPaBHUTENLHOTO  aHanuM3a  rpaBUTALMOHHOTO U
3NeKTPOCTaTUYECKOro nosne
N3mepeHne MOLLHOCTY 3/1eKTPUYECKOT0 TOKa.

N3mepeHne 34C 1 BHYTPEHHEr0 CONPOTUBIEHUA UCTOYHMKA TOKA.
BbinonHeHMe pacyeToB CUbI TOKa WM HamnpsXeHUin Ha ydyacTkax
3NEKTPUYECKMX Lienei.

O6bACHEHME Ha NpMMepe 3NeKTPUYECKOW Lenun ¢ ABYMS UCTOYHMKAMK
Toka (B4C), B KakoM cfiyyae WCTOYHWK 3NEKTPUYECKON 3Hepruu
paboTaeT B peXume reHepaTtopa, a B KakOM - B pexume notpebutens.
OnpepeneHvie Temnepatypbl HUTU HaKaMBaHUA.

3mepeHmne anekTpnyeckoro 3apsaja anekTpoHa.

CHATVe BONIbTaMMNePHOI XapaKTePUCTUKN Anoja.

MpoBefeHWe CpaBHUTENILHOIO aHau3a noslynpoBOAHUKOB X AUOLOB 1
TPNOLOB.

OO6bACHEHWe NMPUPOAbLI 3N1EKTPUYECKOro TOKa B MeTanax, 3NeKTpoimTax,
rasax, Bakyyme v rnosiynpoBOgHNKAX.

MpUMeHEeHUe 3N1eKTPONN3A B TEXHUKE.

MpoBefeHWe  CPaBHWUTENBHOrO  aHaaM3a  HecaMOCTOATENIbHOTO U
CaMOCTOATENIbHOI0 ra3oBbIX paspsgoB. Vcnonb3oBaHue WHTepHeTa ans
novucka WHGopMauum O NepecrnekTnBax pasBUTUS MONYNPOBOAHMKOBOW
TEXHUKW.

N3MepeHue MHAYKUMW  MArHUTHOrO nonf. BbluucneHue cun,
[eNCTBYOLWMX Ha NPOBOAHUK C TOKOM B MarHUTHOM MNore.
BAuuncneHme  cun,  OeACTBYHOWMX Ha  3NeKTpUYecKUid  3apsaf,
ABVDKYLLNIACS B MAarHUTHOM nofe.

WccneposaHue ABNEHUIA 3NeKTPOMarHUTHOM NHAY KUK,
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Pasgen 4 KonebaHus n
MexaHnuyeckue
KonebaHus

Ynpyrue BosHbl

OneKTpoMarHuTHble
KonebaHus

ONeKTPOMarHuTHbIe
BOJIHbI

CaMOVHAYKL MW,
O6bACHeHWe NpUHLMNa AeNCTBUA 3NeKTpoABUraTens.

O6bACHeHMe NpuHUMNa AeNCTBUA reHepaTopa 31eKTPUYECKOro Toka u
3NeKTPOU3MepUTENbHbLIX NPUGOPOB.

O6bACHeHMe NpuHUMNa AencTBUA Macc-cnekTporpadga, yckopuTenei
3apAXEHHbIX YacTuL,.

O6bACHEHMEe poNM MarHUTHOrO nonfs 3eMn B XXU3HW PacTeHWiA,
YXXUNBOTHbIX, Ye/10BeKa.

MpuBefeHne MNPUMEPOB MNPAKTUYECKOro MNPUMEHEHUA U3YYEHHbIX
AB/IEHWIA, 3aKOHOB, NPUBOPOB, YCTPONCTB.

MpoBefeHMe CPaBHUTENBHOMO aHan3a CBOMCTB 3/1IEKTPOCTAaTUUECKOTO,
MarHUTHOIO 1 BUXPEBOI0 3N1EKTPUYECKMX NONENA.
BOJIHbI

WccnenosaHue 3aBMCMMOCTM Mepuoja KonebaHWid  mMaTeMaTU4eckoro
MasTHMKa OT ero A/ IMHbI, Macchl M aMnANTY bl KOnebaHWii.

WccnepgoBaHue 3aBUCUMOCTU Mepuroga KonebaHuid rpysa Ha Npy>XuHe OT
ero Macchl M XeCTKOCTU NPYXUHbI.

BbluncneHve nepuoga KonebaHWii MaTemMaTM4ecKoro MasiTHUKa Mo
M3BECTHOMY 3HAYEHUIO €ro A/INHBI.

Bbluncnenve nepuoga KonebaHwii rpy3a Ha MpYyXWHE MO W3BECTHbLIM
3HAYEHWSAM ero Maccbl U XeCTKOCTU MPYXUHbI.

BblpaboTKa HaBbIKOB BOCMpPWHMMATb, aHaJM3MpoBaTb, NepepabaTbiBaTb U
npeLbaBNATb UHPOPMALNIO B COOTBETCTBUM C NOCTaB/IEHHLIMU 3aja4amu.
MpuBefeHWe NPUMepPOB aBTOKO/eOaTe/IbHbIX MeXaHWYeCKUX CUCTEM.
MpoBefeHne Knaccumkaymm KonebaHuii
M3mepeHve [OAMHBbI 3BYKOBOW BOMIHbI MO pe3ynbTaTtam HabnroAeHuUi
NHTep(epeHL MmN 3BYKOBbIX BOJH

HabntogeHne n 06bSICHEHWE ABMEHWUI WHTepdepeHUMn 1 andpakyumn
MeXaHWYeCKMX BOJH.

MpeacTaBneHne obnactelt NPUMeEHeEHUS YNbTpasByKa M MePCneKkTUBbI ero
NCMOMb30BaHUA B PAa3NYHbIX 06/1aCTAX HayKW, TEXHWKW, B MeauLMHE.
3noxeHne cyTn 3KOMOrMYeCcKnx npobsiem, CBS3aHHbIX C BO3LENCTBMEM
3BYKOBbIX BOJIH Ha OPraHn3m 4esioBeka
Hab6nogeHve ocumnnorpaMM rapmMoHUYECKUX KonebaHuil cuibl TOKa B
uenu.  M3MepeHme  3MEKTPOEMKOCTM  KOHAeHcaTopa.  V3mepeHwue
WHAYKTUBHOCTb  KaTywku. MccnegoBaHve SBMEHUSA  31eKTPUYECKOTO
pe3oHaHCca B MNocnefoBaTeslbHOW Lenw. [MpoBefeHWe aHanorum Mexay
(PM3NYECKUMWN  BENIMYMHAMM, XapPAKTEPU3YIOLWMMU  MEXaHUYECKYID U
3NIEKTPOMArHUTHY KosiebatefibHble CUCTEMBI.

PacueT 3Ha4YeHWIn CUbl TOKA W HanpsHKeHUs Ha 3/eMeHTax Lenu
MepemMeHHOro Toka. MccnefoBaHue mpuHUMNA LelCTBMA TpaHchopmMaTopa.
WccnenoBaHve npyHUmMna AeACTBUA reHepaTopa nepeMeHHOro Toka.
Wcnonb3oBaHve WHTepHeTa A8 Mnoucka MHMOPMaLMM O COBPEMEHHbIX
cnocobax nepefaym 3NeKTPO3HEPT UK
OcyLecTBNeHNe paguonepeaayn n paguonpuema

WccnepoBaHne  CBOMCTB  3/IEKTPOMArHUTHLIX  BOSIH  C MOMOLLBHO
MOGMNLHOTO TeneqoHa.

Pa3BMTME LEHHOCTHOrO OTHOLUEHWS K U3y4yaeMbiM Ha YpPOKax (U3NKM
06beKTaM ¥ 0CBaMBaeMbIM BUAAM LeATeNbHOCTH.

OObACHEHNe  MPUHLUMMWANBHOTO  pasnuus  NPUPoOAbl  YNpyrux u
3N1EKTPOMArHUTHMX BOJH.
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Pasgen 5 OnTuka
lMpupoja ceeTa

BonHoBble
CBOIiCTBa CBeTa

Pa3gen 6. O91eMeHThI

KBaHTOBas ONTUKa

dU3nKa aToMa

N3noxeHne CyTM  3KONOFMYECKMX  Npobnem, CBSI3aHHbIX  C
3NeKTPOMAarHUTHbIMK KONebaHMAMM 1 BOSTHAMM.

O6bsICHEHME  PONKM  3NEKTPOMArHWTHbIX  BOMH B COBPEMEHHbIX
1CcCcneaoBaHUsX BceneHHoIA.

MpuMeHeHne Ha NPakTUKe 3aKOHOB OTPaXXEHWSA N MPesioM/IeHNs CBeTa
npu peleHnmn 3agay.

Onpepgenexve CreKTpasbHbIX rpaHuLy 4YyBCTBUTE/NIbHOCTU
YesIOBEYECKOro rnasa.

YMeHue CTPOUTb M300paXKeHUd npeaMeToB, [aBaeMble JIMH3AMU.
PacuyeT pacCTOSHMA OT NIMH3bI A0 M306paxeHus npegmeta. Pacuer
ONTUYECKOW CW/bl NNH3bI. VI3mepeHne POKYCHOr0 PpacCTOAHMSA NINH3bI.
McnbiTaHne mogeneii MMKpPOCKoMa v Teneckona

HabnwogeHve aBneHUs WHTeppepeHUMn 3N1eKTPOMarHUTHNX BOJH.
HabnogeHve aBneHns gudpakyuy 3n1eKTpoOMarHUTHbIX BOSH.
HabnogeHve aBneHnsa Nonapusanmnum 3neKTpoMarHuTH X BOJH.
N3mepeHne ANWHBI CBETOBOM BOJIHbI MO pe3ynbTaTaM HabnoaeHUs
ABNIEHNA MHTepgEepeHLUn.

HabntogeHve asneHns gudpakuymm ceeta.

HabnogeHve aBneHnsa nonsapusannum n gucnepcum ceeta.

Monck pasnuumii 1 CXOACTBA  MeXAYy AUPPakLUOHHbIM  ©
ANCMEPCUOHHBIM CNEKTPamu.

MpuBefeHNe NPUMEPOB MOSBEHWUA B MPUPOLE W WUCMONb30BaHUS B
TEXHWUKe SBMIEHWIA WHTepgepeHuMn, Audpakuuu, nonspusayum wu
fucnepcum ceeta.

MepeuncneHne MeTOAOB MO3HAHWA, KOTOPble WCNO/Mb30BaHbl MpU
N3YyYeHUN yKa3aHHbIX SBNEHUNA.
KBaHTOBOWN (hU3UKK
HabnogeHve PoTO3NEKTPMUYECKOTO athdheKTa.

O6bsicHeHMe 3akoHOB CTO/1IeTOBA HA OCHOBE KBAHTOBbLIX MPeLCTaBNeHNI.
PacueT MakKCMManbHOW KWHETUYECKON 3SHeprum 31eKTPOHOB Npwu
(DOTO3NIEKTPMNYECKOM 3(PeKTe.

OnpegeneHne paboTbl BbIXofa 3/EKTPOHA MO rpaukKy 3aBUCUMOCTU
MaKCMMa/ibHOM KUHETUYECKOW 3Heprum ()0TO3NEKTPOHOB OT YacTOTbl
cBeTa.

N3mepeHue paboTbl BbIXO4a 3NEKTPOHA.

MepeuncneHne npubopoB YCTAaHOBKU, B KOTOPbIX MPUMEHSAETCH
6e31HepLMOHHOCTL POTO3((eKTa.

OO6bsACHeHNe KOPMYCKYNAPHO-BO/THOBOTO Ayann3Ma CBOMCTB (DOTOHOB.
OO6bsACHeHWe pONN KBAHTOBOM ONTUKM B Pa3BUTUN COBPEMEHHON (IU3NKN.
HabntogeHve nMHeiRvaTbiX CNEKTPOB.

PacyeT 4acToTbl W A/IMHbI BOJIHbI UCMYCKaeMoro cBeta npu nepexopge
aTomMa BOAopofa 13 04HOro cTaLMoHapHOro COCTOSHUA B ApYToOe.
O6bACHEHME NPOUCXOXAEHNA NMHEYATOro CneKTpa atoMa Bogoposa u
pasnnuma NMHenYaT X CNeKTpoB pasINYHbIX ra3os.

WccnegoBaHue nMHenyaToro crnekTpa.

VccnegoBaHne npuHLUmMna paboTbl IIOMUHECLLEHTHOM NaMnbl.
HabntogeHve n 06bACHEHE NpUHLMNA AeNCTBNA Nasepa.

MpuBeLeHNe NPUMEPOB NCMOb30BaHMWA Na3epa B COBPEMEHHON HayKe 1
TEXHUKE.
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du3nKa
aapa

aTOMHOTIO

Ncnonb3oBaHWe VIHTepHeTa 41s NOMCKa MHGOPMaLUKM 0 NepcrneKTnBax
NPUMeHEeHMs nasepa.

BbluncneHve AMHbI BONHbI Ae Bpoiins yactuupl

C M3BECTHbIM 3HAYEHNEM MMMy bCa.

HabnwoaeHne TpekoB anbda-yacTul B Kamepe BunbcoHa.
PeructpmpoBaHue SAepHbIX W3NYYEHUA C  MNOMOLLbKD  CYETYMKA
Meirepa.

PacueT aHeprum cBa3n aToOMHbIX A4ep.

OnpegeneHve 3apsja M MaccoBOro 4ucna artoMHOro  ajpa,
BO3HMKAIOLLEr0 B pe3y/bTaTe pagnMoakTUBHOIO pacnaja.

BbluncneHne 3Hepruu, ocBoboXparouwelnica npu  paguoakTUBHOM
pacnage.

OnpegeneHne NpoAYyKTOB AAEPHON peakLmm.

BbluncneHne aHeprumn, ocBo60XaaroLWwenca npu SaepHbIX peakyusx.
MoHMMaHMe MNPenMyLLecTB M HeAOCTAaTKOB MCMO/Mb30BaHUSA aTOMHOM
HEPrMv 1 NOHUBUPYHOLWUX  WU3NYYEHWA B  MPOMbILIIEHHOCTH,
MeLuLMHe.

M3noxeHne  cyTM  3KONIOFMYECKMX  Mpob6fieM,  CBA3aHHbIX C
OMONOrMYECKNM JeNCTBUEM PALANOAKTUBHBIX U3NTYUYEHWNA.

MpoBefeHne  KnaccuuKaumym  3NeMeHTapHbIX  4acTuy Mo uX
(hM3MYECKMM XapakKTepucTukam (Macce, 3apsgy, BPEMEHU XU3HU,
CMUHY 1 T. 4.).

MoHMMaHMe LeHHOCTe Hay4yHOro Mo3HaHWsA Mupa He BOO6LWe And
ye/floBeYeCTBa B LENOM, a A1 KaxAoro ob6yyarowerocs J/UYHO,
LLleHHOCTei OBfafeHNs MeTOL0M Hay4YHOro NO3HaHWA ANA AOCTUKEHUSA
ycrnexa B 1t060M Bue NPakTUYeCKOW AeATeNbHOCTH.

O6bACHeHNe 3Ha4YMMOCTK onbiTa MaiikenbcoHa-Mopnu

dopmynMpoBaHMe MOCTy/aToB.

O6bACHeHNe aghtheKTa 3amMei/IeHNs BPEMEHMN.

PacueT aHeprum nokos, MMNysbCca, 3HePrum cBOGOAHON YacTuULbI.
MpefcTaBneHVe O XapakTepe YeTbIpéX TUNOB  (DyHAAMEHTa/IbHbIX
B3aUMOAENCTBUIA 3eMeHTapHMIX YacTuL, B BUAe Tabnuubl.
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8 TEMbl MHONBUNAYAJIbHbBIX NMPOEKTOB

B xoge wu3yyeHus nporpamMmbl 06We06pa3oBaTenbHOM YY4EOHON AMCUMNINHBLL «Dur3nKa»
obyyarowmecs MOryT Bbl6paTb OAHY M3 NPEASIOKEHHbIX TeM AN pa3paboTKM MHAMBUAYANIbHOrO
MPOEKTa UN NPeLNOXnUTb COBCTBEHHYIO TEMY.

1 AnekcaHap puropbeBuy CTONETOB - PYCCKUI (PU3UK.

2. AnekcaHgp CtenaHoBud 10M0B - pYCCKUI yYeHbI, n306peTaTent paguo.
3. AnbTepHaTMBHaaA 3HepreTuKa.

4. AKyCTMYeCKue CBOINCTBA NONYNPOBOAHNKOB.

5. AHgpe Mapu Amnep - OCHOBOMONOXXHUK 3N1EKTPOAUHAMUKN.

6. ACVMHXPOHHbIA ABUraTeNb.

7. AcTepoungbl.

8. ACTPOHOMUS HALINX [HEVA.

9. AToMHaa (usmka. M3oTonbl. NpuMeHeHWe pagnoakTUBH X U30TOMOB.

10.5eCKOHTaKTHble METOAbl KOHTPONA TeMnepaTypsbl.

11.bunonsapHbIE TPaH3UCTOPLI.

12.bopuc CemeHOBUY AKOOU - (PU3MK N U306peTaTeb.

13.Bennyainiumne oTKpbITUA (UMK,

14.Bnabl 3NIeKTPUYECKUX paspsagoB. INeKTpUYeckne paspsagbl Ha cnyxbe yenoseka.
15.BnnaHune feeKToB Ha (hM3MYecKme CBOINCTBA KPMUCTan/oB.

16.BceneHHas 1 TeMHas MaTepus.

17.Fanuneo Manuneit - ocHoBaTelb TOYHOIO €CTECTBO3HAHMWS.

18.T'onorpadus 1 ee NpUMeHeHMe.

19. IBM>KeHMe Tena NepeMeHHOl Macchl.

20. Anpakyma B HaLLER >KNU3HN.

21.KnaKue Kpuctannsl.

22.3aKkoHbl Kupxroga gns aneKTpuyeckom Lenw.

23.3aKOHbl COXpaHeHUs B MeXaHUKe.

24.3HayeHne OTKpbITUIA [anunes.

25./iropb BacunbeBny KypuyatoB - ()M3WK, OpraHmM3aTop aTOMHON HayKu U TEXHUKMW.

26./caak HbOTOH - co3pgaTesib KNacCU4eckon (U3nKu.

27./icnonb3oBaHne 31eKTPO3HEPrn B TpaHCMopTe.

28.Knaccuukaumsa n xapakTepucTUKM 3fieMeHTapH X YacTul,.

29. KOHCTPYKLMOHHAsA MPOYHOCTb MaTepuana u ee CBA3b CO CTPYKTYpOil.

30. KOHCTpYKUMA 1 BUAbI Nasepos.

31. Kpro3anekTpoHMKa (MUKPOINEKTPOHMNKA U XONOL).

32.J1a3epHble TEXHONOTNUU U UX UCNONb30BaHUE.

33. NeoHapfo fa BuHYM - yueHblli 1 n306peTaTeb.

34.MarHuTHble n3mepeHus (MPUHLMNbLI NOCTPOEHUA NPUBOPOB, CNOCOOLI U3MEPEHUS
MarHWTHOIO NMOTOKa, MarHUTHOW UHAYKLUUN).

35.Maiikn dapapgeli - co3gatens yyeHUs 06 31eKTPOMarHUTHOM Mose.

36.Makc lNnaHK.

37.MeTof MeyeH"X aTOMOB.

38.MeTobl HAGNIOAEHNA U PErUCTPaLMK pafMoaKTUBH X U3NYYEHUI N YacTuUL,.

39.MeToabl onpefeneHNsa NAOTHOCTH.

40. Mwnxann BacunbeBny JTOMOHOCOB - YYeHbI/ 3HUUKIONEAMNCT.

41.Mopenun atoma. OnbIT Pe3epdopaa.

42. MOneKynsipHO-KMHETNUYECKad Teopusa naeanbH™:X rasos.

43.MonHWA - ra3oBblli pa3pas B NPUPOAH X YCOBUSAX.

44.HaHOTEXHONOrNA - MeXAucumnanHapHas obnacTb PyHAamMeHTaNbHOW WM NPUKNaLHOM
HaYKN U TEXHUKMW.

45.Hunkona Tecna: XW3Hb U Heob6™ualiHble OTKPbITUSA.
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46.Hunkonali KonepHuk - co3gaTenb reIMOLEHTPMUYECKON CUCTEMbI MUpa.
47.Hunbc Bop - oguH 13 co3gaTeniel COBPEMEHHOMN (IM3NKMN.

48. HykneocnHTe3 Bo BceneHHoIA.

49.06bACHEHME (HDOTOCMHTE3A C TOUKN 3pEHUS (DU3UKN.

50.OnTnyeckne ABneHMa B Npupose.

51.OTKpbITE M NPUMEHEHWE BbICOKOTEMMNEPATYPHON CBEPXNPOBOANMOCTMN.
52.MepeMeHHbIN 31EKTPUYECKMNIA TOK U ero NpuMeHeHMe.

53.Mnasma —U4eTBepTOe COCTOAHME BELLECTBA.
54.MnaHeTbl CONHEYHOW CUCTEMBI.
55. MonynpoBOAHMKOBbIE faTUMKN TemnepaTypbl.

56.MMpuMeHeHMe XNLKUX KPUCTaNI0B B MPOMbILLIIEHHOCTH.

57.MNpnuMeHeHne aiepH”™ X peakKTOpOB.

58.Mpupoja heppomarHeTmsma.

59.Mpobnembl 3KONOrMK, CBA3AHHbIE C UCMONb30BAHUEM TEMNa0B”:X MaLUWH.

60. Mpowns3BoAcCTBO, Nepegava U UCNOMb30BAHNE 3NIEKTPOIHEPTUN.

61.MpouncxoxgeHne COMHEYHON CUCTEMBI.

62.Mbe3031eKTpNYECcKnin ahPeKT ero NPUMeHeHMe.

63.Pa3Butne cpeacTs CBA3M U paauo.

64.PeakTVBHble ABUraTenin U OCHOBbI paboTbl TENNOBON MaLUWHbI.

65.PennkKToBOE U3Ny4veHue.

66. PeHTreHoBckue nyun. Mictopua OTKpbITUA. puMeHeHNne.

67.PoXxaeHne n sBonouna 3Besf.

68.Ponb K. 3. LLMONKOBCKOro B pasBUTUN KOCMOHABTUKMW.

69. CBeT - 3neKTpoMarHuTHas BOJHa.

70.Cepreii MaBnosuy KoponesB - KOHCTPYKTOpP M OpraHu3aTtop MpOU3BOACTBA PaKeTHO-
KOCMUYECKON TEXHUKMN.

71. Cunbl TpeHusa.

72.CoBpemMeHHasa CnyTHUKOBasA CBA3b.

73.CoBpemMeHHas (hun3nyeckas KapTMHa Mupa.

74.COBpEMEHHbIE CpeAcTBa CBA3MW.

75.CoNHUE - UCTOYHUK XXM3HK Ha 3em/ie.

76. TpaHcthopMaTopbl.

77. YnbTpa3Byk (NonyyeHue, CBOINCTBA, NPUMEHEHNE).

78. YnpaBnseMmblii TEpMOSLEPHbINA CUHTES.

79. YCKOpUTENN 3apsXXEeHHbIX YacTul,.

80. dun3mkKa N mMy3blKa.

81. du3nyeckne cBoCTBa aTmochepsbl.

82. ®0OTO3/1EMEHTHI.

83. ®oT03(hheKT. MprUMeHeHNe SBNEHNA HOTOIPPEKTA.

84. XaHc KpuctrnaH 3pcTes - OCHOBOMOJIOXKHUK 31EKTPOMarHeTu3ma.
85. UepHble abipbl.

86. LLIkana 3neKTpoOMarHMTHrX BOJH.

87. 9konornyeckne nNpobaemMbl N BO3MOXHbIE MYTU UX PELUEHUS.
88. 3N1eKTpoHHaa NpoBOAMMOCTbL MeTannoB. CBEpPXNPOBOANMOCTb.
89. OMuNUI XpUcTmaHoBmy J1eHL, - pyCcCKUN (PU3NK.
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9 YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBbI YYEBHOU AN CHUIINHBI

OcBoeHue mnporpammbl y4eOHOW aucuMIUIMHBL «Pusmka» Tpedyer Hamuuust y4eOHOro
kaOKHEeTa B COOTBETCTBHHU CO CIEMATBHOCTBIO:

HIndgp Ha3BaHne cnenuajJbHOCTH HaumenoBanue kabuHera
CHEenHAIb-
HOCTH
08.02.01 CrpoutenbcTBO M 3KCIUIyaTauust 34aHuil U | MaremaTuku
COOPYKEHHI
08.02.09 MoHnTax, Hajlagxa 51 skcrutyatauus | Marematuku

3JeKTPO0oOOpy IOBAHUS IPOMBIIIIEHHBIX u
IPKIaHCKUX 3AaHUN

09.02.01 KoMnbroTepHbIE CHCTEMBI B KOMILIEKCHI MaTtemaTnueCcKuX OUCLHUILIINH
09.02.03 IIporpaMmmupoBanne B KOMIBIOTEPHBIX CUCTEMax | MareMaTH4eCcKux AUCLUILINH
13.02.11 TexHuueckas sKkcruTyarauus U 00CIy KUBaHNE Marematuku

ANEKTPUIECKOTO U AJIEKTPOMEXaHHUUECKOrO
obopynoBaHus (TI0 OTPACIISIM)

15.02.01 MoHTaX U TEXHUYECKast OKCILTyaTalus Marematuku
IPOMBIIIJIEHHOTO 000py1oBaHMS (TI0 OTPACIISIM)
15.02.03 TexHUueckas 3KCIuTyaTalus T’UaAPaBInIeCKUX Marematuku

MallluH, TUAPOIPUBOIOB U
THAPOMHCBMOABTOMATHUKN

15.02.07 ABTOMaTHU3aLMs TEXHOJIOTHYECKUX MpolieccoB U | MaTtemaTtuku
MPOU3BOJACTB (10 OTPACIISIM)

22.02.01 Metannyprusi Y4epHBIX METAJJIOB MareMaTuku

22.02.05 O06paboTka METaJIOB TABJICHUEM MareMaTuku

23.02.03 TexHnueckoe 00CTy)KUBaHUE U PEMOHT Marematuku
ABTOMOOMJIBHOTO TPAHCIIOPTA

23.02.04 TexHUueckas 3kCIuTyaranus NOAbEMHO- Marematuku

TPaHCIOPTHBIX, CTPOUTENBHBIX, TOPOKHBIX
MaIIuH 1 000pYyAOBaHUs (10 OTPACIISIM)

[Tomemenne kabunHera yposierBopsieT TpedoBaHMsIM CaHUTAPHO-3MTUAEMHUOIOTHUECKUX
npasui 1 HopMmatueos (CanlluH 2.4.2 Ne 178-02) 1 ocHameHO 000pyIOBaHHEM:

- MOCaJOYHBIE MECTA MO KOJHUYECTBY OOYHarOIUXCS;

- pabouee MeCTO IpenoaaBaTeds,

- MYJbTUMENHIHOE O0OPYIOBAHHUE.

B cocraB yueOHO-METONMYECKOrO M MAaTepHaIbHO-TEXHHUECKOro O0eCHeueHHsl MpPOrpaMMbl
y4eOHOM TUCIUTUTMHBI « DU3HKa» BXOMIST:

- KOMIUIEKT y4eOHO-HATTISAHBIX TOCOOUI

- MOJENHU YCTPOWCTB;

- MakeThbl KOH/IEHCATOPOB,

- macmopt KaOuHera,

- O6ubnmoreunbrii GpoHm.

B Oubnuoreunslit GoHn BXOAAT yueOHUKH, MocoOusl yueOHO-METOaNYEeCcKash JOKYMEHTAHS,
obecrniedunBarOIne OCBOSHHE yueOHOrO MaTepraia.

B mpornecce ocBoeHHst mporpaMMbl yaeOHOH TUCHUILTHHBL « PH3uKay 00ydaromuecss IMEIOT
IOCTYI K 3JIEKTPOHHBIM y4eOHbIM MaTepuataM Ha oO0pa3oBaTeIbHOM MOPTAJie YHUBEPCUTETA U B
cBobomHOM noctyne B MIHTepHETE.

Obopynosanne yueOHOro kabuHeTa:
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paboune MecTa Ana CTYLEHTOB MO KOJIMYECTBY 00YYatOLLUXCS;

pabouyee MecTo npenojaeatens, ayanTopHas 4OCKa;

KOMMNEKT  y4ebHO-MEeTOAMYECKON  AOKyMeHTauun  (y4ebHMKW,  COOPHMKM  3adau,
MeTOAMYECKMe YKa3aHUs [1S NpakTUYeckKux paboT, KOHCNeKTbl fIeKUUA, KOMMIEKTbI
WHAMBUAYAIbHBIX 3afjaHui);

KOMMNEKT KOMMbIOTEPHBIX Npe3eHTauui;

obyuaroLLine BULEOKACCEThI;

mozenu u3nYecKnx yCcTpomcTs;

nabopaTopHoe 060pya0BaHNE;

nnakatbl No un3nke (KOMNIEKTbI MO TeMam, cuctema efMHULCI, LWKana aneKTpomMarHuTHOro
BOJIH);

MepCcoHasbHbIA KOMMbIOTEP , KCEPOKC, NPUHTEP.

TexHnYecKmne cpeacTBa 0byyeHns:

ok~

yuyebHasa ayguTopus, OCHaleHHas MybTUMeANAHbIM 060pYA0BaHNEM;
KOMMbIOTEP C INLEH3NOHHBIM NPOrPaMMHbIM 06eCreYeHNEM;
NoKasnbHas CeTb, CETEBOE MPOrpaMMHOe 06ECNEYEHNE;

Tenesunsop.

MepeyeHb yueGHbIX U3AaHUIA, IHTepHET-pecypcoB, AONONHUTENTbHON NMTepaTypbl

OcHoBHasdA nnTepartypa

KopbiTHMKOBa, E. C. ®u3mka [OneKTpoHHbIA pecypc]: yuyebHoe nocobue: B 2 u. / E. C.
KopbiTHukoBa, J1.A. Opgep, /1.A. HukoHopoBa, H.B. KopHeeBa, M.B. OpeHOypkuHa, T.b.
LLlapaHoBa - MarHuuToropck: ®Irb0Y BO «MI'TY wm. I''I. HocoBa», 2016. - Pexum
poctyna: http://192.168.20.6/marcweb2/MObiects.asp

Kpamapos, C. O. ®usuka. Teopus n npakTuka [SNeKTPOHHbIA pecypc]: YyebHoe nocobue /
Mog peq. npodp. C. O. KpamapoBa. - 2-e u3fg., gon. u nepepa6. - M.: UL, PNOP, HANL]
NHDPA-M, 2016. - 380 C. - Pexunm fgocrtyna:
http://znanium.com/catalog.php?bookinfo=522108

MuHcknii, A. A. ®usnKa [SNeKTpoHHbIA pecypc]: yyebHuk / A. A. TuHckuid, T. HO.
pakoBckuin ; nog obw,. pea. HO. V. Ouka, H. C. MypbiweBoi. - 4-e wn3g., ucnp. - M.
POPYM: NHOPA-M, 2017. - 560 C. - Pexxum fgocryna:
http://znanium.com/catalog.php?bookinfo=559355

JononHntenbHaa nuteparypa
JdemngyeHko, B. V. ®usnka [DnekTpoHHbIN pecypc]: ydebHuk / B. W. [OemugyeHko,
. B. lemngyeHko. - 6-e u3g., nepepab. n gon. - M.: UIH®PA-M, 2017. - 581 c. - Pexum
poctyna: http://znanium.com/catalog.php?bookinfo=851529
KysHeuoB, C.W. Kypc nekumii no ¢u3nke. 3InekTpoctaTvka. [1OCTOSHHbIA  TOK.
AnekTpomarHeTnam. KonebaHusi M BOMHbI [DNEKTPOHHBIA pecypc]: y4yebHoe nocobue /
C.W. KysHeuyos, J1.W. CemknHa, K.W. PorosuH. - Tomck: W3a-B0 TOMCKOro mnonuTex.
YHUBEPCUTETA, 2016. - 290 C. - Pexxum JocTyna:
http://znanium.com/catalog.php?bookinfo=675264

NHTepHeT-pecypchbl
www.fcior.edu.ru (dPegepanbHbli  UEHTP MHKMOPMaLMOHHO-06pa3oBaTeIbH XX PECYpCcoB).
www.dic.academic.ru (AkageMmuk. Cnosapu 1 3HUUKNONEANN).
www.booksgid..com (Books Gid. 9nekTpoHHas 61bnnoTeka).
www.globalteka.ru (Fno6anteka. FnobanbHas 6U6IMOTEKA HayUYHbIX PECYPCOB).
www.window.Edu.ru (EgmMHoe okHO focTyna K 06pa3oBaTte/ibHbIM pecypcam).
www.sthooks.ru (Jlyywas yyebHas nutepatypa).
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© oo N

11.
12.
13.

www.school.edu.ru (Poccuiicknii  0bpa3oBaTefibHblii  noptan. [ O0CTYnHOCTb, KayecTBo,
3(h(heKTUBHOCTD).

www.ru/book (2neKkTpoHHas 6ubimoTeyHas cUCTema).

www.alleng.ru/edu/phys.htm (O6pa3soBatenbHble pecypcbl IHTepHeTa PuU3MnKa).
www.school-collection.edu.ru (EgnHas Konnekumus LmuppoB”~rx o6pa3oBaTe/ibH XX pecypcos).
www.n-t.ru/nl/fz (Hobenesckne naypeatbl No PU3NKe).

www.nuclphys.sinp.msu.ru (AaepHas pusmka B IHTepHeTe).

www.kvant.mccme.ru (Hay4YHO-NONYNAPHbIA PU3NKO-MaTEMATUYECKNIA XXYpHaN «KBaHT»).
www.yos.ru/natural-sciences.html (ecTecTBEHHO-Hayu4HbIli XypHan Ans Monogexu «lyTb

HayKy»).

NuTepatypa gnsa npenogasaTesien
06 ob6pasoBaHun B Poccuiickoi ®eaepaumn: degepanbHblil 3aKoH 0T 29.12. 2012 Ne 273-$3
(B pea. PepepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-P3, ot
02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-®3, 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-d3, or 27.05.2014 Ne 135-®3, ot
04.06.2014 No 148-P3, C U3MeHeHUsAMU, BHeCEHHbIMU DefepanbHbIM 3aKoHOM 0T 04.06.2014
Ne 145-®3, B peg. Ot 03.07.2016, ¢ u3m. ot 19.12.2016.)
Mpuka3 MwuHucTepcTBa 06pa3oBaHns U Haykn PP ot 31 pgekabpa 2015 r. N1578 "O
BHECEHUM W3MEHEeHWIN B (heflepanbHblii TOCYLAPCTBEHHbIA 06pa3oBaTe/ibHbI  CTaHAapT
cpefHero o6uero obpasoBaHus, YTBEPXKAeHHbI npuka3oM MuHucTepcTBa 06pa3oBaHUs U
Hayku Poccuiickoin ®egepauun ot 17 mas 2012 r. N413.
Mpukas MuHo6pHayku Poccum oT 29 gekabps 2014 1. Ne 1645 «O BHeCEHMM M3MEHEHWIA B
npukas MuHucTepcTBa 06pa3oBaHua U Haykm Poccuiickoii ®epepauyum ot 17 mas 2012 T.
Ne 413 «O6 yTBEpXAeHUW (hefepanbHOro rocyaapCcTBeHHOro 06pa3oBaTe/lbHOro cTaHgapTa
cpefHero (MonHoro) obLero 06pasoBaHms».
MucbMmo denapTameHTa rocyAapcTBeHHOM NOMUTUKN B Chepe NOATOTOBKM paboumnx Kafgpos u
AMNO MwuHobpHaykn Poccum ot 17 mapta 2015 1. Ne 06-259 «PekomeHgauumn no
opraHusaumMm MoflydyeHus cpefHero obuwlero o6pa3oBaHMA B npefenax OCBOEHUSA
obpa3oBaTe/ibHbIX MporpaMMm  CpedHero npogeccMoHanbHOro o6pa3oBaHUsi Ha 6ase
OCHOBHOro 06uwero obpa3oBaHuA C y4yeToM TpebGoBaHWi (edepasibHbIX FOCYAAPCTBEHHbIX
obpasoBaTe/ibHbIX CTaHZApPTOB W MOSy4yaemMoin npogeccum WM cneunanbHOCTU CpefHero
npogeccMoHanbHOro 06pa3oBaHus».
OmunTpnesa B. ®., BacunbeB J1. . dusnka fna npodgeccuini n cneynanbHOCTENR
TEXHUYECKOro Npouna: MeToAMYecKne peKoMeHbauumn: metog. nocobue.- M., 2010.
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MpunoxeHwne 1
AKTUBHBIE N UHTEPAKTVBHbBIE METOAbl OBYYEHUNA

1 AKTVBHble ¥ MHTEPAKTMBHbIE METOAbI UCMONb3YIOTCA NPU NPOBEAEHUMN TEOPETUYECKUX U
MPaKTUYECKNX 3aHATUIA:

Pasgen/tema MpnmeHaemble akTUBHbIE KpaTKaa xapakTepucTunka
N NUHTEPaKTUBHbIE MeTOAbI
Pasgen 1 MEXAHUKA C 9JIEMEHTAMMW TEOQ)PN OTHOCUTEJ/IBHOCTW

Tema 1.1 KnHemaTtuka Jlekumnsa-npeseHTtayuma. Mpe3eHTauma «MexaHnyeckoe ABUXKEHUE»

Tema 1.3 3aKOHbI Pa6oTa B ManbIx rpynnax CTyAeHTbl CAAKOT 3a4eT, pellatoT KONeKTUBHO

COXpaHeHuns B 3aflayM, OTBEYAlT Ha BOMPOCLI. [Mpe3eHTauns

MexaHuKe «PeaKTUBHOE [BMXEeHME»

Pasgen 2 MONEKYTAAPHAA ®N3NKA. TEPM OANHAMUKA

Tema 21 OcHoBbl [Mpo6iemHas nekuus MpenojaBatens B Havase W MO XoAy

MOJIEKYNIAPHO- «ABCONOTHaA N3NI0XKEHUA Yy4yebHOro Martepmana cosgaet

KMHETUYECKO Temneparypa» npobnemMHble  cuTyauum 1 BOBJ/IEKaeT

Teopun.  MpaeanbHblii CTyAeHTOB B UX aHanmi3.  O6cyxaatoT

ras CYLLEeCTBOBaHME  MpeAefibHO  HU3KUX "
BbICOKMX Temneparyp

Tema 2.2 CsoWictBa Jlekuums-npeseHTaums. MpeseHTauna  «TBepable Tena UM UX

MapoB, >XWAKOCTEW 1 cBOWCTBa», «CBOWCTBA XXWNAKOCTEN»

TBEPABIX TeN
Pasgen 3 OCHOBbI SNTEKTPOOAVNHAMUMKW

Tema 3.3 Mpo6iemHas nekuus. CofepxxaHue  MOJaeTcd  Yepes  CepuUio
SNeKTpPUYeCKnii TOK B BOMPOCOB O  MNPOBOAMMOCTM  Cpef, O
nonynpoBOAHMKAX HOCUTENAX TOKa, NMPMMEHeHWU TOKa B cpejax,

Ha KOTOpble CTYAEHTbl [O/DKHbI O0TBeYaTb
HEMOCPEACTBEHHO B X0/€e NEKLMN.

Tema3.5 Nekuyuna-npeseHTauus. MpeseHTayuns «INEeKTpoOMarHuTHas
AneKTpoMarHuTHas NHAYKUMA», «CaMOUHAYKLNA»

NHAYKLMA

Pasgen 4 KOJIEBAHNA N BOJTHbI

Tema 4.2 BUHapHbI ypoK Ha  ypoke  m3unkm N MaTemMaTUKK
ONeKTpOMarHuUTHbIe paccmaTpuBaeTCs  MPUMEHeHWe  rpafuKos
KonebaHns v BO/HbI TPUTOHOMETPUYECKUX PYHKLUMUIA K ONUCaHUIO

3NeKTPOMarHUTHbIX KOMebaHu.
Pasgen 5 ONMTUKA

Tema 51 [pupoga Jlekuma-npeseHTaums. B xope nekuumn naet nepegava
cBeTa. BonHoBble npenojasartesieM WHMoOpMaumMm CTyfLeHTam
CBOWCTBA CBeTa COMPOBOX/AEHWEM W MOKAa30M OMbITOB MO

andpakumu, AeMOHCTpaL el

ANMDPaKLUNOHHONM PeLLeTKM, NiakaTos.
Pasgen 6 3/IEMEHTbI KBAHTOBOW ®U3NKN

Tema 6.1 KBaHTOBas Nekyuna-npeseHTayms. Mpe3eHTaLus «POTO3PPeKT n ero
onTuKa NpUMEHeHne»

Tema 6.2 CtpoeHune Jlekuusa - BU3yanusaumsa B Xxoge nekumm nepepadva npenogasaTeneM
aToMa W atoOMHOro MH(pOpMaLMKU  CTyJeHTam COMpOBOXKAaeTcs
Aapa nokasoM njakaros, Tabnuy  CTPOeHuA

aTomos, Tabnuubl MeHaeneesa
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MpunoxkeHne 2

MEPEYEHb MPAKTUYECKUX N NABEOPATOPHbIX 3AHATUN

Copep>xaHue TeMbl NPaKTUYECKMX 1 NabopaTopHbIX 3aHATUI Kon-Bo
06y4yeHuns yacos
BBegeHune JlabopaTopHasi pa6oTta 1 OnpegeneHne NAOTHOCTA BeLLeCTBa 2
Pasgen 1 MEXAHUKA 10
1.1 KnHematuka MpakTnyeckan pabota Ne 1 PewleHune 3a4ay no KMHeMaTumKe 2
MpakTnyeckada pabota Ne 2 PelleHune 334a4 Ha napameTpbl 2
BpaLlaTeNbHOro ABUXeHUs
1.2 3aKOHbI MpakTnyeckan pabota Ne 3 PeweHune 3aay Ha 3aKOHbl HblOTOHA 2
MeXaHUKN HbloToHa
1.3 3aKoHbI MpakTnyeckan paboTta Ne 4 PelleHune 3aay Ha 3aKOHbI 2
COXpaHeHus B COXPaHEeHUs UMNynbca 3Heprum
MeXaHuKe NabopaTtopHasa paboTta Ne 2 Mi3yueHune 3aKOHa COXpaHeHUs 2
MeXaHUYeCKON aHeprum
Pasgen 2 MONNEKYNMAPHAA ®N3VNKA. TEPMOAVHAMUKA 14
2.1 OcHosbl TMpakTnyeckas patota Ne 5 PewweHune 3agay no teme OCHOBbI 2
MONEKYNSAPHO- MKT
KUHETUYEeCKOW NabopaTtopHana paboTa Ne 3 INMpoBepKa ra3oBbiX 3aKOHOB 2
Teopumn. MpakTnyeckasn paboTta Ne 6 PewleHune 3aay Ha ypaBHeHMe 2
N peanbHblin ras COCTOSIHUA UAeaNbHOro0 rasa, U3onpoLecchbl
2.2 CBoiicTBa NabopaTtopHasa paboTta Ne 4 PocT KpucTannos 2
napoB, Xugkocten JlabopaTopHas pa6oTa Ne 5 Vi3mepeHne BNaXXHOCTU BO3fyXa 2
N TBEPAbIX TEN JlabopaTopHas pa6oTta Ne 6 OnpegeneHve yaenbHoOM 2
TENN0eMKOCTH BeLLecTBa
2.3 OCHOBbI MpakTnyeckaa paborta Ne 7 PeweHve 3agay no teme «OCHOBbI 2
TEPMOAMHAMUKM TEPMOLMHAMUKN»
Pa3gen 3 OCHOBbI SJIEKTPOANHAMUKN 28
31 MpakTnyeckan paboTta Ne 8 PelleHune 3a4ay no teme 2
JNeKTpuyeckoe «ONIEKTPOCTATMKAY.
rnone
3.2 3aKOHbI JlabopaTtopHas pabota Ne 7 MN3yuyeHue 3akoHa Oma g/1a ydactka 2
MOCTOSIHHOrO TOKa  Lienu.
JNabopatopHas paboTta Ne 8 OnpefeneHune yaensHOro 2
COMpPOTMBEHNSA NPOBOLHUKA
JlabopaTopHas paboTa Ne 9 [Nposepka napan/ieNbHOro 2
COeANHeHNs NPOBOLHWKOB
JlabopaTopHas pa6oTta Ne 10 VccnefoBaHue 3aBUCMMOCTM 2

MOLLHOCTW, NOTPe6sSieMOii NaMNOi HaKaIMBaHWS OT HaNpPsHKEHUS
Ha ee 3aXMMax

JlabopaTtopHas pa6ota Ne 11 Onpegenervie S4C 1 BHYTPeHHEro 2
COMPOTMBAEHNSA NCTOYHMKA 3NEKTPMUUYECKOW SHEPTnn»

MpakTnyeckasa pabota Ne 9 PeweHune 3agay Ha 3akoH Oma. 2
ConpoTusneHue. 3aKOHbI COeANHEHNA

MpakTnyeckasa pabota Ne 10 PelleHue 3a4a4 Ha CMeLlaHHOe 2
COefIMHEHME NMPOBOLHNKOB

MpakTnyeckasa pab6ota Ne 11 PewweHne 3a4ay Ha 3aKoHbl OMa 2
MpakTnyeckan pabota Ne 12 PelleHne 3a4a4 Ha (hopMy/ibl 2

pa60TbI N MOLLHOCTK TOKa
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3.3 JlabopaTopHas paboTa Ne 12 N3yyeHune CBOICTB
AneKTpuYecKnii noslynpoBOLHUKOB
TOK B JlabopaTopHas pa6oTta Ne 13 OnpejgeneHue 3neKTPOXMMUYECKOTO
NnonynpoBOJHMKAX  3KBUBANeHTa Meau.
3.5 MpakTuyeckaa pabota Ne 13 PeweHne 3agady no Teme
AnekTpoMarHMTHas «MarHUTHoe none»
MHAYKUNA MpakTuyeckaa pab6ota Ne 14 PeweHne 3agady no Teme

«INEKTPOMarHUTHas NHLYKLNSA».
Pa3gen 4 KOJIEBAHWA 1 BOJTHbI
4.1 MexaHn4yeckne JlabopatopHasa paboTa Neld 3yyeHune 3aBMCUMOCTM Nepuosa

KonebaHus u Koneb6aHnin HUTAHOTO (MW NPYXXUHHOMO) MasiTHUKA OT A/IMHbI HATK
BOJ/IHbI (nnn maccel rpysa).
4.2 MpakTnyeckasa pabota Ne 15 PelleHune 3agay no teme

AnekTpomarHuTHble «llepeMeHHbIn TOK. TpaHchopmaTop»

KonebaHus 1 BOMHbI JTa6opaTopHas pabota Ne 15 M3yueHne ycTpoiicTsa
TpaHcgopmaTopa, reHeparopa

Pasgen 5 OMNTUKA

5.1 Mpwupoga JlabopaTtopHass pabota Ne 16 OnpegeneHve nokasatens
cBeTa. BonHoBble NpenioMIeHNs CTeKNa.
CBOICTBa cBeTa NabopaTtopHasa pabota Ne 17 HabnofeHne CnekTpoB U3yyeHus

1 nornoweHns
NabopaTopHasa pa6oTta Ne 18 N3mepeHne AnMHbI CBETOBOW BOJIHbI
C MOMOLLbI0 ANPPaKLNOHHOW PeLLeTKu

JlabopaTtopHass pa6bota Ne 19 WM3yyeHue wuHTepdepeHUUn wu
AngpakLmm

MpakTnyeckaa pabota Ne 16 PelleHve 3afay Ha 3aKOHb
NpenoMIeHns

MpakTnyeckan pabota Ne 17 PelleHue 3afa4y C UCMOMb30BaHNEM
(hopmynbl ANPPaKLMOHHOW PeLlEéTKN

MpakTuyeckana pabota Ne 18 PeweHue 3agady no pasgeny

«OnTrKa»
Pasgen 6 9/IEMEHTblI KBAHTOBOW ®U3NKU
6.1 KBaHTOBa#s MpakTnyeckan paboTta Ne 19 PelleHune 3aga4 No TeMe «3aKoHb!
onTuka (hoToathhekTar»

6.2 ®usmka atoma  lMpakTnyeckas paboTta Ne 20 PelueHune 3aa4 no teme
N aTOMHOr0 sigpa «PagnoaKkTMBHOCTb. 3anmncb A4epH XX peakLnin»
NTOIro
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Ne
n/n

nnc

Pa3fen paboueit
nporpammsl

TUTYNbHbIIA AUCT

9. YuyebHo -
MeTOAMUYecKoe 1
mMaTepuanbHo-
TexHuyeckoe
obecneyeHune
nporpamm y4ye6Hoi
OVNCLUMNHBI

9. Y4ebHo-
MeTOAMNYECKOE U
mMaTepuanbHo-
TexXHU4YecKoe
obecneyeHune
nporpamm y4ye6Hoii
ANCUUNNINHBI

PEFTMCTPALVN N3MEHEHWIA 1 IOMO/THEH

Kpartkoe cogepxaHue N3MeHEHUA/AONONHEHUA

Pabouad nporpamma y4ye6HON gucunnaMHbl  «®Pu3nka»
aKTyann3upoBaHa C BHECEHWEM W3MEHEHWIA B 3MEKTPOHHbIN
BapuaHT.

Ha ocHoBaHuu npukasa pektopa ®rbOY BO “MI'TY um. I'.N.
HocoBa” Ne 10-30/465 ot 17.07.2018 r. TeKCT “MUHUCTEPCTBO
06pa3oBaHus N HAyKWU” 3aMeHUTb Ha TEKCT “MUHUCTEPCTBO
HayKu 1 Bbicwero o6pasoBaHusa Poccuiickoin degepaunn”

B cBA3M C 3aK/OYEHMEM KOHTPAKTOB CO CTOPOHHUMMU
3M1eKTPOHHbIMKU  BUGAMOTEYHBIMKM  cucTemammn  “HOpaiT”
(Ooroeopbl KOpaitt 36C www.biblio-online.ru Ne/]-1096-18,
Ne/1-1097-18), “BOOK.RU” (Oorosop KHOPyc megma 3BC
BOOK.ru Ne18493307/4-1093-18) pa3gen 9. YuebHo-
MeTO4MYeckoe W MaTepuanbHO-TEXHUYECKOe obecneyeHue
nporpamMm y4yebHO AMCUMNANHBI NYHKT «llepeyeHb y4ebHbIX
n3gaHnin, VIHTepHeT-pecypcoB, 4ONOAHUTENLHOW NUTepaTypbl»
uynTaTb B HOBOI pefakuum:

OcHoBHasa nuTepartypa
1 ®usuka. Teopus U npakTuKa [DNeKTPOHHLIA pecypc]:
Y4yebHoe nocobue / Mopg pes. npodh. C.O. Kpamaposa. - 2-e
n3g., fon. n nepepab. - Mocksa: UL, PMOP, HALL NHPPA-M,
2016. - 380 C. - Pexxum fjocrtyna:
http://znanium.com/bookread2.php?book=522108 -. 3arn. c¢
aKpaHa. - ISBN 978-5-369-01522-3
2. TMuHckunii, A. A. dun3uka [SNeKTPOHHbIA pecypc]: y4yebHMK
[ A. A. MuHcknid, . KO. 'pakoBckuii ; nog obuwi. pea. 0. .
Ouka, H. C. MypbiwesBoit. - 4-e u3g., ucnp. - M.:. ®OPYM:
NMHOPPA-M, 2017. - 560 ¢ - Pexxum  pgoctyna:
http ://znanium.com/catalo g.php?bookinfo=559355

JononHuTenbHaa nuTepatypa

1 [OemupgueHko, B. WN. dusnka [InekTpoHHbIA pecypc]:
yuebHuK / B. . OemugyeHko, V. B. emugyeHko. - 6-e u3f.,
nepepa6. n gon. - Mocksa: WH®PA-M, 2017. - 581 c. -
Pexum gocrtyna:
http://znanium.com/catalog.php?bookinfo=851529
2. Kypc nekuuit no dusmke. dnekTpocTaTvka. [MOCTOAHHBbIN
TOK. dnekTpomarHetusm. Kone6aHus v BOAHbI [SNEKTPOHHbIN
pecypc]: y4yebHoe nocobue / KysHeuos C.N., CemkuHa J1.U.,
PorosuH K.M. - Tomck: wun3g-e0 TOMCKOro noJnTeX.
yHusepcuteta, 2016. - 290 c. - Pexum pgoctyna:
https://new.znanium.com/read?id=218874 - 3arn. ¢ skpaHa. -
ISBN 978-5-4387-0562-8
B cBA3M ¢ 06HOBNEHWEM  NNaTPOPMbl  3NEKTPOHHON
6ubnnoTeyHoii cuctembl “3HaHMym” pasgen 9 Pab6ouei
nporpamMmbl YATaTb B HOBOI pefaKLuu:

OcHoBHasa nuTepartypa
1 ®usuka. Teopusa U npakTuKa [DNeKTPOHHbLIA pecypc]:
YyebHoe nocobue / Mopg pen. npodp. C.O. Kpamaposa. - 2-e
n3g., gon. u nepepab. - Mockea: ML, PMOP, HNL MHDPA-M,
2016. - 380 C. - Pexxum fpocrtyna:
http://znanium.com/bookread2.php?book=522108 - 3arn. c
aKpaHa. - ISBN 978-5-369-01522-3
2. MuHcknid, A. A. ®n3nka [IneKTPOHHbIN pecypc]: yUebHUK
/ A. A. MuHckuit, . KO. IpakoBckuii ; nog obuw,. pea. 0. W.
Ovka, H. C. MNypbiwesoi. - 4-e u3g., ucnp. - M.: ®OPYM:
NMH®PA-M, 2017. - 560 <c¢ - Pexum pgocryna:

(¥
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9. Y4ebHo-
MeTOAMNYECKOE U
mMaTepuanbHo -
TexHU4YeckKoe
obecneyeHune
nporpamm y4ye6Hoii
ANCUUNNINHBI

https://znanium.com/read?id=90067

JononHuTenbHaa nuTepatypa
1 [JOemupyeHko, B. WN. dusnka [InekTpoHHbIA pecypc]:
yuebHuk / B. N. OemupgyeHko, L. B. lemnayeHko. - 6-e u3g.,
nepepa6. u gon. - Mockea: MH®PA-M, 2017. - 581 c. -
Pexxum goctyna: https://znanium.com/read?id=265557
2. Kypc nekuyuii no ¢usnke. IdnekTpocTaTvka. [MOCTOAHHbIN
TOK. 3nekTpomarHetn3m. KonebaHusa n BOMHbI [SNEKTPOHHbI
pecypc]: yye6Hoe nocobue / KysHeuos C.W., CemkuHa J1.1.,
PorosuH K.N. - Tomck: u34-B0 TOMCKOro mMoauTex.
yHusepcuteta, 2016. - 290 <c. - Pexum pgocryna:
https://znanium.com/read?id=218874 - 3arn. c akpaHa. - ISBN
978-5-4387-0562-8
B cBA3sW Cc OOHOBNEHMEM  MaTepuasbHO-TEXHUYECKOTO
obecneyeHna n. YuyebHO-mMeTO4MYECKOE W MaTepuanbHO-
TexHuyeckoe obecneyeHne nporpamm yyebHOW AUCLUMAUHDI
4ynTaTb B HOBOI pefakuuu:
08.02.01 CTponTensCTBO M 3KcnayaTauua 34aHuii K
COOpY>KeHUi - KabuHeT MaTemaTUKu
YuebHaa ayguTopusa ANA NPOBEAEHUA YUeOHbIX 3aHATUM,
npakTuyeckux ¥ nabopaTopHbIX 3aHATWUIA, CamMOCTOATENbHOW
paboTbl, 4NA TPYNMOBbIX W UHAWBMUAYANIbHBIX KOHCYNbTaLUiA,
[N9 TEKYLEro KOHTPOIA U MPOMEXYTOYHOW aTTecTauum;
Pabouee mecTo npenofaBatens: MNEepPCOHanbHbIA KOMMbIOTEP,
npoeKkTop;
paboune mecTa obyuvatlowmxca, pocka ydebHas, yuebHad
Mebenb;
Koo, JeMoHCTpaunoHHoe obopypoBaHue no Teme
"MepeMeHHbIN TOK", [EeMOHCTpauMoHHOe 060pyAoBaHME MO
Teme "OnekTpocTaTuKa', MOAENN KPUCTaNIMUYECKON peLleTKH,
[eMOHCTpaLnoHHoe obopyfoBaHue no Teme
"3nekTpoMarHeTnsM", Mofenn "AneKTpodopHas MawimHa";
AmMnepmeTpbl nabopaTopHble;
BapomeTp;
BonbTmeTpbl;
MynbTUMeTpbI;
JNeKTpomMeTp;
Tpy6KN CTEKNAHHBIE;
LU taTmBbl nabopaTopHble wi-01;
Tabnuua MeHgeneesa;
FurpomeTp ncuxomeTpuyeckmnii BUT-1;
Habopbl pe3ncTopos ANA NPaKTUKyMa;
Habopbl nabopatopHble «MexaHnKa»;
Hab6opbl nabopaTtopHble MO 31eKTPONN3Y;
Hab6opbl nabopatopHble «ONTUKa»;
Mogenu no gusmnke;
Hab6op no 3nekTponu3y (AeMOHCTPaLNOHHbIN);
Mpubop Ana [AeMOHCTpauuM 3aBUCUMOCTM COMPOTUBNEHUA
MeTanna oT TeMnepaTyphbl;
Mpubop ansa n3yyveHus npasuna fleHua;
Mpu6op ANA M3MepeHWs ANMHbI CBETOBOIW BO/HLI C Habopom
OV(PaKLMOHHBIX PeLeToK;
Mpu3ma noBepoYHas MarHUTHas;
MS Windows (nognucka Imagine Premium) gorosop [4-1227-
18 07 08.10.2018, cpok geiictema: 11.10.2021;
MS Windows (nognucka Imagine Premium) gorosop A-757-17
0T 27.06.2017, cpok geiicteus: 27.07.2018,
Calculate Linux Desktop cBob6ogHo pacnpocTpaHsemoe [0
(https://www.calculate-linux.org/ru/), CpOK LencTBumA:
6eccpoyYHo;
MS Office Ne135 ot 17.09.2007, cpoK geicTBuMA: 6eCCPOUHO;
7 Zip csobogHo pacnpoctpaHaemoe (https: //www.7-zip.org/),
CpOK felicTBMA: 6ecCpPOYHO
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08.02.09 Monmanrc, Hanaoxa u SKCNIyamayus
2NEKMPOOOOPYOOSAHIUS — NPOMBIUIEHHBIX U SPANCOAHCKUX
30anuti — Kabunem Mamemamuxu

YueOHaa ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
A 1a0OPATOPHBIX 3AHATHH, [ TPYIIOBBIX H HHAHBHIY ATbHBIX
KOHCYJIbTAI[MH, AN TEKYIIETO KOHTPOISI M TIPOMEKYTOUHOH
aTTeCTaluH

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
MPOCKTOP, padodume MecTa OOYYAROIIMXCSH, JOCKA VucOHad,
yueOHas MeOep;

K3®, nmeMmMOHCTpanmuoHHOC  OOOpPyAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThka", MOJACTHM KPHCTAJIIMYECKON PEIIETKH,
JEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"ImekTpoMarHeTu3M", MOACKE " IIeKTpoPopHas MammHA";
Ammnepmerpsl 1a00paTOPHEIE.

Bapomerp;

BoasT™MeTpsL;

My IbTHMETPSL.;

DICKTPOMETD;

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmuia Meunnaeneesa,

I'mrpometp ncuxomerprdeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPaKTHKY M,

Habopsr maboparopubic «MeXaHUKa».;

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem o ¢pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop Ams1 ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METalIa OT TEMIIEPATYPBbI,

[Tpubop nnmg u3yueHU npasmia JIcHna;

[Tpubop it M3MEPEHUs! MIHHBI CBETOBOH BOJIHBI C HabOOPOM
JU(PPAKIHOHHBIX PEIICTOK;

ITpu3ma mosepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aeitcTeusa:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /I-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0ecCpoUHO

MS Windows (moamucka Imagine Premium) aorosop /1-593-16
ot 20.05.2016, cpok aeiicteua:20.05.2017

MS Windows (moamucka Imagine Premium) aorosop JA-1421-
15 ot 13.07.2015, cpox netictBus:13.07.2016

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip coboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

09.02.01 KounviomepHoie cucmemsl i Komniexcol — Kabunem
Mamemamuyeckux oucyunaun

YucOHAad ayauTopHA [OI1 NPOBCACHHA YUCOHBIX 3aHATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSTEIFHOM PadOTSHI, IS TPYIIIOBBIX M WHIUBHIYAIbHBIX
KOHCYJIbTAIIMH, A TEKYIIETO KOHTPOISL M TIPOMEKYTOUHOH
aTTeCTalUH

Pabouee mecTo mpemomaBaTensl: NMEPCOHATBHBIH KOMIIBIOTED,
MPOEKTOP;

paboume Mecrta OOyJaroImmXxcs, J0CKa yucOHas, yucOHas
Me0eIb
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K3®, nmemMOHCTpamuoHHOC ~ OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaThKa", MOJACTH KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPALIMOHHOE 000pyIOBaHHE o TEeME
"OnekrpoMarseTm3M", MoENb " DIeKTpoopHaT MamuHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerprueckuii BUT-1;

HabopsI pe3uCTopoB AT MPAKTHKYMA,

Habopsr naboparopusic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o ¢pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

[Tpubop AmI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METajIa OT TEMIIEPATYPBI,

[Mpubop ang u3yucHU npasuia JIcHna;

[Tpubop it M3MEPEHUs! MIHHBI CBETOBOH BOJIHBI C HAaOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma mosepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aekicrBms: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpox npeticrems: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHIeMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0cCCpPOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

09.02.03 IIpoepammuposanue 8 KOMNbIOMEPHBIX CUCHEMAX —
Kabunem Mamemamuyeckux Oucyuniut

YucOHAad ayauTopHa [OI1 NPOBCACHHA YUCOHBIX 3aHATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSITEIFHOM padOTSHI, IS TPYIIIOBBIX M WHIUBH/IYAIbHBIX
KOHCYJIbTAI[MH, AN TEKYIIETO KOHTPOISI M IIPOMEKYTOUHOH
aTTECTAINH.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
TIPOCKTOP;

paboume Mecta OOyJaroImmmXcs, J0CKa yucOHas, yucOHas
MeOeb;

K3®, nmeMOHCTpanmuMoOHHOC  OOOPYAOBAHHC IO  TEMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaThKa", MOJACTHM KPHCTAJIMYCCKON PEIIETKH,
JIEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"ImekTpoMarHeTu3M", MOACKE " IIeKTpoPopHas MammHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpHr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmuia Meunaeneesa,

I'mrpometp ncuxomerprdeckuii BUT-1;

HaOopsI pe3ncTopoB s MPAKTHKYMA,
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Habopsr naboparopueic «MexaHukay,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKAY,

Mopem o pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop AMI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METaja OT TEMIIEPATYPBbI,

[Mpubop nng u3yueHU npasmia JIcHna;

[Tpubop it M3MEPEHUs! IIHHBI CBETOBOH BOJIHBI C HaOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepovHAs MATHUTHAS,

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 o1 08.10.2018, cpox aeticrems: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop /I-757-17
ot 27.06.2017, cpox neticrems: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHsIecMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0cCCpPOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrpanmsemoe (https://www.7-zip.org/),
CPOK JeHCTBHS: OECCPOTHO

13.02.11 Texnuueckas axcnayamayus u  OOCHYICUBAHUE
NEKMPUYECKO20 U NEKMPOMEXAHUYECKO20 060pYO08aHUs (MO
ompacnam) — Kabunem Mamemamuxu

YucOHAad ayauTopHa [OI1 NPOBCACHHWA YUCOHBIX 3aHATHIA,
MPAKTHYCCKUX W ITA00PATOPHBIX 3aHATHH, NI TPYIIOBBIX H
HHIWBUAYAIBHBIX KOHCYJNBTAUWH, M1 TEKYIICTO KOHTPOJII H
TIPOMEXKY TOUHOH aTTECTAINH, U1 CAMOCTOSTCIHHON PabOTHL
Pabouee mecTo mpemogaBaTensi: NEPCOHAIBHBIH KOMIIBIOTED,
TPOEKTOP;

paboume Mecta OOyJaroImmXcs, J0CKa YyucOHas, yucOHas
Me0eIb

K3®, nmemMOHCTpamuoHHOC ~ OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaThKa", MOJACTHM KPHCTAJIIMYECKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpodopHaT MammuHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpHr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopuslie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerpryeckuii BUT-1;

HabopsI pe3ucTopoB AT MPAKTHKYMA,

Habopsr naboparopusic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem nio pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop AmI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METaJIa OT TEMIIEPATYPBI,

[Mpudop ams u3yucHU npasmuia JIcHna;

[Tpubop s M3MEPEHUs! [IHHBI CBETOBOH BOJIHBI C HAaOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) gorosop -1227
ot 08.10.2018, cpok aevicteusa: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpox peiicremsa: 27.07.2018, Calculate Linux
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Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0eCcCpPOUHO

MS Windows (moamucka Imagine Premium) aorosop /1-593-16
ot 20.05.2016, cpok aericteua: 20.05.2017

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHS: OECCPOTHO

15.02.01  Moumadc —u  mexHuyeckas  IKCHIVaAmMayus
NPOMBIULTIEHHO20 000PYOOSAHUS (MO OMPACHAM) — KabuHem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
H 1a00PATOPHBIX 3AHATHH, I CAMOCTOSTEIFHON padOThI, I
TPYIIOBBIX W HHAUBHAYAJIbHBIX KOHCYJIBTAUUH, A TCKYLICTO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouee mecTo mpemomaBaTelsl: NMEPCOHAIBHBIH KOMIIBIOTED,
TIPOCKTOP;

paboume Mecra OOyvaroImmXcs, J0CKa YyucOHas, yucOHas
Melenb

K3®, nmemMOHCTpanmuoHHOC  OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "OIeKTpocTaThKa", MOJCTHM KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOIENb " IIeKTpoopHAT MamuHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerpryeckuii BUT-1;

HabopsI pe3ucTopoB AT MPAKTHKYMA,

Habopsr naboparopueic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop Am1 ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METajIa OT TEMIIEPATYPBbI,

[Mpudop ang u3yucHU npasmia JIcHna;

[Tpubop it M3MEPEHUs! [THHBI CBETOBOH BOJIHBI C HAOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepovHAs MATHUTHAS

MS Windows (nmoamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aekicrBms: 11.10.2021

MS Windows (moamucka Imagine Premium) morosop J-757-17
ot 27.06.2017, cpox npeticrems: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0eCcCpPOUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpoctpansemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

15.02.03 Texnuuecxaa sxenmyamayus eUOpAsIUIecKUx MAuiiiH,
2UOPONPUBODOE U 2UOPONHEEMOASHIOMAMUKY  —  KaOuHem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
1 1a00PATOPHBIX 3AHATHH, I CAMOCTOSTEIFHON padOThI, I
TPYIIOBBIX M MHIMBHAYAJIbHBIX KOHCYJIBTANWH, JUI1 TEKYIIETO
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KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouce MecTo mpemoAaBaTeNs: MEPCOHAIBHBIN KOMIBIOTED,
TIPOCKTOP;

paboume Mecra OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
Mmebenb

K3®, nmemMOHCTpamuoHHOC ~ OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThka", MOACTHM KPHCTAJIIMYCCKON PEIIETKH,
JEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTH3M", MOAENb "DIeKTpoPopHAT MAIIHHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma Menneneesa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPAKTHKYMA,

Habopsr naboparopusic «MexaHuKa»,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem o ¢pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

[Tpubop AMA OSMOHCTPALMH 3aBHCHMOCTH COINPOTHBICHHSA
METAJUIA OT TEMICPATY PBL;

[Mpubop ang u3yucHU npasmuia JIcHa;

[Tpubop it M3MEPEHUs! IIHHBI CBETOBOH BOJIHBI C HaOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) gorosop A-1227
ot 08.10.2018, cpok aevicteua: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox neticrems: 27.07.2018, Calculate Linux
Desktop CBOOOIHO pacmpocTpaHICMOC o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok AeHCTBU: OECCPOTHO

MS Office Nel135 ot 17.09.2007, cpok seHcTBUS: OECCPOIHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO

15.02.07 Aemomamuszayus mexHONOLUYECKUX NPOYeccog U
npou3goocme (no ompaciim) — kabumnem Mamemamuxy
YueOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
7 1a00PATOPHBIX 3AHATHH, IS CAMOCTOSTEIEHON padoThI, I
TPYINOBBIX M HHAWBHAYATIbHBIX KOHCYJIbTALMH, AMA TEKYyLIECrO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
TPOCKTOP;

paboume Mecrta OOyJaroImmXcs, J0CKa yucOHas, yucOHas
Mebenb

K3®, nmemMoHCTpamuMoHHOC — OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThKa", MOACTHM KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpoopHas MamuHA"
AmmnepmMeTpsI 1adopaTopHEIC;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKH CTCKISIHHBIE,
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[Trarussr madoparopusie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPAKTHKYMA,

Habopsr naboparopueic «MexaHukay,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem o ¢pu3uke;

Habop mo 371ekTpoan3y (IeMOHCTPALIHOHHEIIH);

[Tpubop AmI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METAJUIA OT TeMICPATY PBL;

[Mpubop ang u3yueHU npasmia JIcHa;

[Tpubop it M3MEPEHUs! IHHBI CBETOBOH BOJIHBI C HaOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma mosepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aekcrBi: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox peticremsa: 27.07.2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHACMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0ecCpoUHO

MS Office morosop Nel35 ot 17.09.2007, cpox OeHCTBHL:
0ecCpoUHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

22.02.01 Memannypeus uepnvix Mmemannos — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
# 1a00PATOPHBIX 3aHATHH, TSI CAMOCTOSTEIFHON padOThI, 17
TPYINOBBIX M HHAWBHAYAJIbHBIX KOHCYJIbTALMH, AMA TEKYyLIECrO
KOHTPOJI M MPOMEKYTOYHOM aTTECTALINY.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIA KOMIIBIOTED,
TIPOCKTOP;

paboume Mecrta OOyvaroImmmxcs, J0CKa yucOHas, yucOHas
Melenb

K3®, nmemMOHCTpamuoHHOC ~ OOOpPYAOBAaHMEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThKa", MOJCTHM KPHUCTAIUIMYECKON PEINCTKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpodopHaT MammHA"
AmmnepmeTps 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma MenneneeBa

I'mrpometp neuxomerpryeckuii BUT-1;

HabopsI pe3ncTopoB 11 MPAKTHKYMA,

Habopsr naboparopuseic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem o pu3uke;

Habop mo 371ekTpoan3y (ICMOHCTPALIHOHHEIIH);

[Tpubop AmI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHUS
METaJIa OT TEMIIEPATYPBbI,

[Tpubop nns n3ydeHus mpasuna JleHa;

[Tpubop it M3MEpEHUs! [THHBI CBETOBOH BOJIHBI C HabOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepoYHAs MATHATHAS,
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MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aewictBua: 11.10.2021

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox peticremsa: 27.07.2018, Calculate Linux

Desktop CBOOOTHO pacmpocTpaHsIeMOC o
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0eCcCpoUHO

MS Office Nel135 ot 17.09.2007, cpok aeHcTBHS: OECCPOTHO
7 Zip csoboano pacmpocrparsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

22.02.05 Obpabomxa wmemaios Oasnenuem — Kabunem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
¥ 7a00PATOPHBIX 3AHATHH, IS TPYIIIOBBIX M WHIUBHIYAIbHBIX
KOHCYJBTAIHH, I CAMOCTOSTCABHON PadOTHI, M TCKYICTO
KOHTPOJI ¥ MPOMEKYTOYHOM aTTECTALIY.

Pabouce MecTo mpemoiaBaTeNs: MEPCOHATBHBIN KOMIBIOTED,
TIPUHTED, TEICBH30p, padoume MecTa OOYUAOIIMXCS, TOCKA
yucOHas, yucOHas MeOCIb,

K3®, nmemoHCTpamuMoHHOS — OOOPYAOBAHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "OIeKTpocTaThKa", MOJCTHM KPHCTAJIIMYCCKON PEIIETKH,
JCMOHCTPALIHOHHOS o0opyaoBaHHE o TeME
"ImeKTpoMarHeTH3M", MOACKE " IIeKTpoPopHAs MammHA";
I'mrpometp ncuxomerprdeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPaKTHKY M,

Habopsr naboparopusic «MexaHuKay,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o ¢pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

[Tpubop AMA JSMOHCTPALMH 3aBHCHMOCTH COINPOTHBICHHSA
METAJUIA OT TEMICPATY PBL;

[Mpubop mnma u3yueHU npasmia JIcHna;

[Tpubop it M3MEPEHUs! MIHHBI CBETOBOH BOJIHBI C HabOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma mosepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aeticTBma:11.10.2021

MS Windows (moamucka Imagine Premium) aorosop [1-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHICMOC o
(https://www.calculate-linix.org/ru/)  (https://www.calculate-
linux.org/ru/) (https://www.calculate-linux.org/ru/), CpOK
JeHCTBHS: OECCPOTHO

MS Office morosop Nel35 ot 17.09.2007, cpok IOeHCTBHIAL:
0ecCpoUHO

7 Zip coboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

3J'IGKT'pOHHI>Ie TJIAKATHI IO JHCHHUIITHHAM du3uka A0TOBOP K-
278-11 ot 15.07.2011, cpok AcHCTBHS: OECCPOTHO

23.02.03 Texnuueckoe obecmyicusanie U peMOHm
asmomobunvHoco mpancnopma — Kabunem Mamemamuxu
YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
7 1a00PATOPHBIX 3aHATHH, I CAMOCTOSTEILHON padOThI, 17
TPYIIIOBBIX M MHIHMBHAYAIbHBIX KOHCYJBTAILMH, A1 TEKYIUETO
KOHTPOJII M IPOMESKYTOYHOH aTTECTAIHH.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOyvaroImmXcs, JO0CKa yucOHas, yucOHas
Me0eIb

MS Windows (moamucka Imagine Premium) norosop A-1227
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o1 08.10.2018, cpok geiicTeus:11.10.2021
MS Windows (nognucka Imagine Premium) gorosop A-757-17
oT 27.06.2017, cpok pelicTBus:27.07.2018, Calculate Linux

Desktop cB060AHO pacrnpocTpaHsaemoe no
(https://www.calculate-linux.org/ru/), CpOK LencTBumA:
6eccpoyHo

MS Office Ne135 o1 17.09.2007, cpok felicTBMSA: 6ECCPOYHO
7 Zip cBobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),
CPOK AeiicTBMA: 6eccpoyHo

23.02.04 TexHunyeckas aKcnnyaTauua noAbLEMHO-
TPAaHCNOPTHBIX, CTPOUTENbHbIX, AOPOXKHbIX MalUVH U
o6opyaoBaHusa (Mo oTpacnsam) - KabuHeT MaTemaTUKu
YyebHasa aygutopua gns npoBefeHns yyebHbIX, NPakTUYECKUX
1 NabopaTOPHbIX 3aHATUIA, ANA FPYNMNOBbIX U MHANBULYANbHbIX
KOHCYNbTauWidi, AN TEKyWero KOHTPOASA W MPOMEXYTOYHOW
aTTecTauuun, ANng caMmoCTOATENbHBIX PaboT.

Pabouee MecTo npenofaBaTensi: NEpPCOHaNbHbIA KOMMbIOTEP,
npoeKkTop;

paboune mMecTa obyuvalowmxca, pocka ydebHas, yuebHad
mebenb

Koo, JeMoHCTpaunoHHoe obopypoBaHue no Teme
"MepeMeHHbIN TOK", [eMOHCTpauMoHHOe 060pyAoBaHME MO
Teme "OnekTpocTaTuKa", MOAENN KPUCTaIMUYECKON pPeLleTKH,
[eMOHCTpaLnoHHoe obopyfoBaHue no Teme
"3nekTpoMarHeTnsM", Mogesb "AneKTpoopHas MalmHa"
AmMnepmeTpbl nabopaTtopHbie

BapomeTp;

BonbTmeTpsl.;

MynbTUMETpbI.;

JNeKTpoMeTp;

Tpy6KN CTEKNAHHBIE;

LU taTmBbl nabopaTopHble wi-01;

Tabnuua MeHpeneeBa

FwrpomeTp ncuxomeTpuyeckmnii BUT-1;

Habopbl pe3ncTopos ANA NPaKTUKyMa;

Habopbl nabopaTopHble «MexaHuKa» .;

Hab6opbl nabopaTtopHble MO 31eKTPOANIY;

Habopbl nabopaTtopHble «ONTHKa»;

Mogenun no gpusmnke;

Habop no anekTponu3y (4eMOHCTPaLMOHHbIN);

Mpubop Ana AeMOHCTpauuM 3aBUCUMOCTM COMPOTUBNEHUA
MeTanna oT TeMnepaTyphbl;

Mpubop fnsa n3yyveHus npasuna JleHua;

Mpu6op A4Ns M3MepeHWs ANIMHbI CBETOBOIW BO/HbI C Habopom
OV(PaKLMOHHBIX PeLeToK;

Mpu3ma noBepoyYHas MarHMTHaA

MS Windows (nognucka Imagine Premium) gorosop [-1227
o7 08.10.2018, cpok geiicteua: 11.10.2021

MS Windows (nognucka Imagine Premium) gorosop A-757-17
oT 27.06.2017, cpok pgelicteua: 27.07.2018, Calculate Linux

Desktop cB060AHO pacrnpocTpaHsaemoe no
(https://www.calculate-linux.org/ru/), CpOK LencTBuma:
6eccpoyHo

MS Windows (nognucka Imagine Premium) gorosop [A-593-16

0T 20.05.2016, cpok geiicteua: 20.05.2017

MS Windows (nognucka Imagine Premium) gorosop [-1421-

15 ot 13.07.2015, cpok geiicteus: 13.07.2016

MS Office Ne135 o1 17.09.2007, cpoK geicTBumsA: 6eccpoyHO

7 Zip cBobogHo pacnpocTpaHsemoe (https://www.7-zip.org/),

CPOK AeiicTBMA: 6ECCPOYHO

9. YuebHo- B cBA3WM C 3aKNOYEHWEM KOHTPakKTOB CO CTOPOHHUMM  16.09.2020 r.

MeToAnYecKoe n 3NEKTPOHHbLIMU 6UbNOTEYHbIMU cucTeMamn 36C 3HAHUYM  MpoTokon Ne 1
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mMaTepuasnbHo-
TEeXHWYecKoe
obecneyeHune

nporpamMmm y4ye6Hol
ANCUUNNINHB

(KoHTpakT Ne K-60-20 ot 13.08.2020 r. OO0 «3HAHUNYM»,
01.09.2020 r. no 31.08.2021 r.) pa3gen 9 pabouyeit nporpamMmmb
ynTaTbh B HOBOI pefakuuu:
OcHoOBHasa nuTepartypa

1 ®usuka. Teopus M npakTuka [ONeKTPOHHbLIA pecypcl:
Yuye6Hoe nocobue / Mop pen. npodh. C.O. Kpamaposa. - 2-e
n3g., gon. u nepepab. - Mocksa: ML, PUOP, HUL MH®PA-M,
2016. - 380 C. - Pexum goctyna:
http://znanium.com/bookread2.php?book=522108 - 3arn. c¢
aKpaHa. - ISBN 978-5-369-01522-3
2. MuHckunii, A. A. dun3uka [ONeKTPOHHbLIW pecypc]: y4ebHUK
/ A. A. MuHcknid, . KO. FpakoBcknii ; nog obuw,. peg. HO. W.
Ouka, H. C. MypblweBoin. - 4-e n3g., ncnp. - M.: POPYM:
NMH®PPA-M, 2017. - 560 ¢ - Pexxum  pgoctyna:
https://znanium.com/read?id=90067

JononHntensHaa nutepatypa
1 OemupyeHko, B. . ®dusnka [DnekTpoHHbIA pecypcl:
yuyebHuk / B. N. OemupyeHko, . B. lemuaueHko. - 6-e u3fg.,
nepepa6. u gon. - Mockea: MH®PA-M, 2017. - 581 c. -
Pexum goctyna: https://znanium.com/read?id=265557
2. Kypc nekuuint no ¢usmke. nektpoctaTtuka. [MOCTOSHHbIN
TOK. 3nekTpomarHetnsm. KonebaHua u BOMHbI [SNEKTPOHHbI
pecypc]: yue6Hoe nocobue / KysHeuos C.W., CemkuHa J1.A.,
PorosuH K.WM. - Tomck: wu3g-80 TOMCKOro MNOJIUTEX.
yHusepcuteta, 2016. - 290 c. - Pexum pgoctyna
https://znanium.com/read?id=218874 - 3arn. c akpaHa. - ISBN
978-5-4387-0562-8
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