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- ®epepanbHbIX rocyfapCTBeHHbIX obpasoBaTesibHbIX CTaHAapToB CpefHero
npoeccuoHansHOro obpasoBaHus;

MpyumepHOn nporpaMmbl 06LLE06pa3oBaTENbHOW Y4Y4ebHOU AUCUUNAUHBI «PU3MKa» AN
npogeccMoHanbHbiX  06pa3oBaTeNbHbIX  OpraHusauuii.  peKoMeHAOBaHHON  PefepasibHbIM
rocyapCTBEHHbIM aBTOHOMHbIM YyupexaeHnem «®defepanbHblii MHCTUTYT Pa3BUTMS 06pa3oBaHMA
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PermctpaunoHHbiii HoMep peueHsnn 384 ot 23 nona 2015r. PrAyY «dUPO».
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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
rOCyIapCTBEHHBIM ABTOHOMHBIM yupekaeHueMm «DenepanbHblii HHCTHTYT Pa3BHTHSI
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 COBPEMEHHON (PpU3MUECKON KapTUHBI MUPA; HanOoJiee BAXKHBIX OTKPBITUSAX B 00JIacTH
($u3MKH, OKA3aBIINX ONPENEIIONee BIUAHNE HA PA3BUTHE TEXHUKH U TEXHOJIOTUH, METOIAxX
HAYYHOT'O MTO3HAHUS TPUPOIH,

- OBJIQICHUE YMEHHUSMHU MPOBOAUTH HAOJFOACHUS, MJIAHUPOBATh M BBINONHATH 3KCIIEPHUMEHTHI,
BBIIBUTAaTh TUIOTE3bl U CTPOUTh MOAEIH, NMPUMEHSITh MOJYYCHHbIC 3HAHUA 1O (pH3uKe AJis
o0bsicHeHUsT pPa3HOOOpa3HbIX (PU3UYECKHX SIBJICHHI K CBOWCTB BEIIECTB, MNPAKTUYECKU
UCTIONB30BaTh (U3NYECKHe 3HAHWSA, OLEHHBATh JOCTOBEPHOCTb €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 MCTIOJIb30BAHUS 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 OBLLLAA XAPAKTEPUCTUKA YUYEEHOW ANCLUNMINHBI
«PUNINKA»

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 yueOHON AMCUMNAUHBI «DU3NKa» NEXUT YCTaHOBKA Ha (HOPMMpPOBaHUE Y
06yyaemblX CUCTEMbl 6a30BbIX MOHATUIA (U3NKM W NPeAcTaBNEHMIA O COBPEMEHHON
(hM3MYECKOW KapTUHE MMpa, a TakXe BblpaboTKa yMeHWl NPUMEHATb (M3MYecKMe 3HaHUS Kak
B MPOhecCHOoHaNbHON AeATeNIbHOCTH, TaK U 415 PeLleHUs XXU3HEHHbIX 3ajau.

MHorme nofoXeHus, pasBuBaemble (PU3UKON, paccMaTpuMBalOTCA KaK OCHOBa
CO34aHUSA N NCMNONb30BaHUA UH(OPMALMOHHbLIX U KOMMYHUKALMOHHbIX TexHonornin (MKT) —
O4HOTO M3  Hambonee  3HAYUMbIX  TEXHONOTMYECKUX  LOCTUMIKEHWUWA  COBPEMEHHOW
uMBUAM3aLUN,

®du3nka f[aeT KUY K MNOHUMAHUKD MHOFOUYUC/IEHHbIX SABJEHUIA U NpOLeccoB
oKpyXarwuwero mupa (B eCTeCTBEHHOHay4YHbIX 06/1aCTAX, COLMONOTMMN, 3KOHOMUKE, A3bIKe,
nutepatype u ap.). B du3snke popmupyroTca MHOrMe BUAbl AeATENbHOCTU, KOTOPble UMEKDT
mMeTanpeAMeTHbI xapakTep. K HUM B nepByl ouyepelb OTHOCATCS: MOAeNMpoBaHue
06BLEKTOB ¥  MNPOLECCOB, TMNPUMEHEHWEe OCHOBHbIX METOAOB MO3HaHWA, CUCTEMHO-
MH(OPMALMOHHBLIA  aHanu3, (QOpMy/nMpoOBaHWe TUNOTe3, aHaAu3 U CUHTE3, CpaBHEHNE,
06o6uleHMe, cucTeMaTu3auus, BbISBIEHWE MPUUYUHHO-CNEACTBEHHbIX CBA3ei, MOUCK
aHasioros, ynpasfieHMe 06bekTaMM W npoueccamu. VIMEHHO 3Ta AWCUUNANHA NO3BONSAET
MO3HAKOMWUTb CTYAEHTOB C Hay4YHbIMM MeTOAaMMW [MO3HaHWA, HayuuTb WX OTAMYaThb
rmnoTesy OT TeOpuUKM, TEOPUKD OT 3KCMepUMEHTA.

®dusnka MmeetT O4yeHb OO0MbLIOE M BCEBO3paCTaloLLEe YMCN0 MEXAUCLMUMIUHAPHBIX
CBA3ei, NpuUYeM Ha YPOBHE KakK MOHATUWHOIO annaparta, Tak U MHCTpyMeHTapusa. CkasaHHoe
no3BofseT paccMarpuBaTb (M3MKY Kak MeTagucCUUNAWHY, KoTopas npepoctaBnseT
MEXANCLUNINHAPHbIW A3bIK 418 ONUCaHUA HayYHON KapTUHbI Mupa.

du3nka aBnseTca cUcTeMoobpasyolmnm PakTopoMm ANs eCTeCTBEHHOHAYUYHbIX Y4eOHbIX
npesMeToB, MOCKONbKY (U3MYECKMEe 3aKOHbl J/ieXXaT B OCHOBE COLEpXaHus Xumuu,
6vonorumn, reorpam, aCTPOHOMUM U CneLuanbHbIX AUCLUUNANH (TeXHUYECKas MexaHuKa,
3NeKTPOTEXHMKA, 3NIEKTPOHMKA W [Ap.). YuebHad pgucumnanHa «dPusnka» cosgaet
YHUBepcanbHyo 6asy Ana u3yyeHus o6 enpoeccnoHanbHbiX U cneunanbHbiX AUCLUMINH,
3aKnagbiBas yHAAMEHT A4N19 nocnefyowero o6yyeHns CTyAeHTOB.

Ob6nafas nornMyeckoi CTPOMHOCTLIO Y OMKMPasch Ha 3KCNepUMeHTa/lbHble (aKTbl, yyebHas
amcumnnanHa «®usmnka» opmMupyeT y CTyAEHTOB MOLANHHO HayYHOe MUPOBO33peHme. Pusnka
AB/IAETCA OCHOBOW YYEHUA O MaTepuasibHOM MUpe 1 pewlaeT nNpo6aemMbl 3TOr0 MUpa.

B copep>aHun y4yebHON AUCUMNAWHBLI N0 U3MKe NPU NOArOTOBKE 00y4aroWwmMxca no
npoteccnsam 1 cneunanbHOCTAM TEXHUYECKOTo npoduas npogeccnoHanbHOro obpasoBaHus,
npounNbHOM cOCTaBNAlOLWLEN ABNSETCA pa3fen «ANeKTpoAnHaMUKa», TaK Kak 60MbLIVHCTBO
npoteccuin 1M cneyuanbHOCTel, OTHOCAWMXCA K 3TOMY nNpouat, CBfi3aHbl C
3NeKTPOTEXHUKON W 3N1EKTPOHUKOMN.

Mpy  M3yyeHUM AuCUMNANHBE «PU3MKa» WUCMONb3YIOTCA COBPEMEHHbIE MNefarornyecku
TEXHO/IOTUN. Y CMOBMEM (POPMUPOBAHUSA OOLUMX KOMMETEHUMA U YHUBEPCASIbHbIX YYebOHbIX
[eicTBuin aABnseTca 0Oy4yeHMe Ha OCHOBE CUCTEMHOro noaxofa (npegnonaraeT akTUBHOCTb
obyuvaroLLmxca, Korja 3HaHue He nepefaeTca B roOTOBOM BUfe, a CTPOUTCA caMnMy 06yyaroLLMMUCS
B NpoLecce UX Mo3HaBaTe/IbHOW AeATeNbHOCTU): UrpoBas AesATeNlbHOCTb; 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, CEMHMHApPbI, 3a4€Thl, TUCKYCCHUH,
KOHCYJIbTAIHH.

CamocrositenpHass padoTa BBIMOJHSAETCS OOYYAOIMUMHCS BO BHEAyIUTOPHOE BpeMs IO
3aJaHUI0 W TIPU METOIMYECKOM PYKOBOACTBE TMpEmNojaBaTess, HO 0€3 ero HemocpenCcTBEHHOrO
yuacTusi. 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 IMJ1AHE

YuebHaa pgucumnavHa «®Pusnka» ABNSETCS Y4eOHbIM NpegMETOM W3  06s3aTeNlbHOW
npeaMeTHON o06nacTn «EcTecTBeHHble Haykn» ®IOC cpeaHero o6Lero obpasoBaHus.

Mpwn peannszaunm obpasoBaTe/lbHON NporpaMmbl cpefHero ob6uiero obpasoBaHus B npegenax
ocBoeHus TMMCC3 Ha 6a3e OCHOBHOro 06Liero obpasoBaHWA yyebHas AucuMNAMHA «PU3nKar»
n3yyaetcs B 06Lle06pa3oBaTelbHOM LMK/IE Y4eOHOro nnaHa ¢ MosiyyeHuem CpefHero obuyero
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 obyyeHus, 38 yacos - nabopaTtopHble paboTbl 1 39 Yacos -
npaKTUYecKue 3aHATUSA, CaMOCTOATeIbHAaA paboTa - 56 Yacos).

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

3HaHWA, YMEHUS U MOMTyYeHHble CTYeHTaMun Nnpy 0CBOeHUM 06LL,e06pa3oBaTebHON yHebHO
ANCUUNINHBI «DU3nKa» YyrayonstoTCa 1 paclumMpaoTCs B NPOLECCE U3YUYEHUS YUYeOHbIX ANCUUNIINH
nporpammbl NOArOTOBKM CMELMANNCTOB CPeAHEero 3seHa unkna EH.03 dusuka.



4 PE3Y/IbTATbl OCBOEHWA YYEBHOW ANCUNMINHBI

OCBOEHME COAepXaHus Y4eGHOW AucUUNAMHBbI «PU3NKa» 06ecreUnBaeT AOCTUMXKEHUE
CTYAeHTamu CnefytoLmnx pesynbTaTos:

* JIMYHOCTHbIX:

YyBCTBO FOPAOCTU N YBAXKEHUS K UCTOPUM U AOCTMIXKEHUAM OTEYECTBEHHON (H3MUYECKON
HayKn; ()M3n4ecKn rpaMoTHOe NoBefeHMe B NPOeCCUOHANbHOW AesATeNbHOCTUN U ObITY
npu obpalyeHnn ¢ npubopamu 1 ycTpoicTBamu;

FOTOBHOCTb K MNPOLO/MKEHUIO 06pa3oBaHMs W MOBbILEHUS KBaiU(UKauum B U36pPaHHOWA
NpoteccnoHaNbHOM  LeATeNbHOCTM M 00BLEKTMBHOE  OCO3HaHWE ponn  (HM3NYECKMX
KOMMETEHLMA B 3TOM;

YMEeHMe MCNoMb30BaTb LOCTMIXKEHUA COBPEMEHHON (M3NYECKOW HayKuM U (U3NYEeCcKUX
TEXHOMOrMIA AN  NOBbIWEHUA COBCTBEHHOr0  WHTENNEKTYallbHOr0  pasBUTUS B
BbIOpPaHHO NpoeccMoHanbHON AeaTeIbHOCTHY;

YMEHMe caMOCTOATENbHO L06bIBATb HOBbIE A48 cebs (PU3MYECKMe 3HaHUA, UCMONb3Ys Ans
3TOr0 AOCTYMHbIE UCTOYHUKN MHPOPMaLNK;

YMeHWe BbICTpamBaTb KOHCTPYKTMBHblIE B3aMMOOTHOLUEHWS B KOMaHZe MO peLleHuto
o6 KX 3aaauv;

yMEeHMe ynpaBnfTb CBOE MO3HaBaTeNIbHOW [AesTeNbHOCTbIO, MPOBOAMTL CaMOOLEHKY
YPOBHS COOCTBEHHOIO MHTENNIEKTYa/IbHOT0 Pa3BUTUS;

e MeTanpegmeTHbIX:
MCNONb30BaHMWE pPas/IMYHbIX BWAOB MNO3HABATENIbHON [AEATENbHOCTU [ANA  PeLleHus
(hM3nYecKUx 3agay, MNPUMEHEeHMEe OCHOBHbIX MeTOAOB MO3HaHUs (HabngeHus,
OMUCaHMNA, N3MEPEHMNS, IKCNEPUMEHTA) AN U3YUYEHUSA Pa3/IMYHbIX CTOPOH OKPYXKatoLLel
AEeNCTBUTENbHOCTH;
MCNONb30BaHME OCHOBHbIX WHTENNEKTyallbHbIX OMepayuii: NOCTAHOBKM  3ajauw,
(hopMynmpoBaHMs  TWMOTE3, aHanM3a W CUHTEe3a, CpaBHEHMs,  06006LWeHus,
cuctemMatmsaumm, BbISBEHUS MPUUYMHHO-CNEACTBEHHbIX CBSi3el, MOMCKA aHanoros,
(hopMynupoBaHMUA BbIBOAOB ANA M3YYEHUS Pas/IMYHbIX CTOPOH (U3MYECKMX O0OBLEKTOB,
ABNEHWIA W NpOLeccoB, C KOTOPbIMW BO3HMKAeT HEOOXOAUMOCTb CTa/IKMBaTbCA B
npoteccuoHanbHol cepe;
YMeHWe reHeprMpoBaTh MAEN W ONpefensaTb CPeAcTBa, HEOOXOAMMbIE ANA UX peanunsauuu;
YMEHMe MCNo/b30BaTb Pas3fiMyHble UCTOYHMKM AN MONYyYeHUs (DMU3NYECKOW MHGopmalmm,
OLEHMBATb €€ JOCTOBEPHOCTb;
YMEHWe aHann3npoBaTb U NPeACTaBNATb MH(OPMaLMIO B pa3iIMyHbIX BUAaxX;
yMeHne ny6AnYyHO npeacTaBnaTb pe3y/nbTaTbl COOGCTBEHHOrO WUCC/NefOBaHWA, BECTU
AUCKYCCUW, JOCTYMHO M rapMOHMYHO coyeTas cogepXaHume n (hopmbl NpeacTaBASEMON
NH(opmaLuu;
* MpeaMeTHbIX:

- chopMMPOBAHHOCTb MpPeACTaB/EHWUI A O Ponv U MecTe (M3NKM B COBPEMEHHOWN Hay4HOM
KapTuHe MUpa; MOHUMaHWe (PU3NYECKON CYLLHOCTM HabntofgaeMbiX BO BceneHHOW SBNeHUN,
ponn u3nKn B HOPMUPOBaHUM Kpyrosopa u MyHKLMOHabHOW rPpamMOTHOCTM YenoBeka A/s
peLleHnsa NpakTUYecKnx 3agay;

- BNafeHne 0CHOBOMONArarLWMMy PU3NYECKUMIN NOHATUAMU, 3aKOHOMEPHOCTAMM, 3aKOHaMU U
TEOpUSIMU; YBEPEHHOE UCMOMb30BaHVe PU3NYECKOIN TEPMUHOMOMMN U CUMBOINKN;

- BflaeHVe OCHOBHbIMW METOAAMW Hay4HOro [MO3HaHWsA, WCMNONb3YyeMbIMA B  (DU3MKE:
HabnLeHnem, onucaHneM, N3MepeHneM, 3KCNePUMEHTOM;

- yMeHusi o6pabaTbiBaTb pe3ynbTaTbl W3MEPEHUI, 0OHapy>XuBaTb 3aBUCMMOCTb MeXAy
(hM3NYECKMMUN BEIMUYMHAMM, OOBACHATL NONYUYEHHbIE pe3ybTaTbl U eNaTb BbIBOAbI;

- ChOpPMMPOBAHHOCTb YMEHNSA peLlaTb unyeckme 3afayu;
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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,

c(OpMHPOBAHHOCTh COOCTBEHHOW TMO3MIMHU IO OTHOIICHHIO K (pusmueckoll MH(OpMaLnH,
MOJIy4aeMOM U3 Pa3HBIX HCTOYHUKOB,

opyaseHue (CPOPMHPOBAHHOCTh TMPEACTABICHUH) MpPaBUIaAMU 3amUCH 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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CopepxxaHvie 06yyeHus

BBeepgeHune

Pa3gen 1 MexaHunka

Tema 1.1 KnHemaTuka

Tema 1.2 3aKOHbI MeXaHUKKN
HbloTOHA

Tema 1.3 3aKOHbI COXpaHeHnsa B

MeXaHukKe

Pasgen 2 OCHOBbI MOEKYAPHOIA

(*)I/I3I/IKI/I n TEpPMOANHaAMUNKN

Tema 2.1 OCHOBbI MOJIEKY/IAPHO-

KUHEeTUYECKOV TeopuN.

W peanbHblii ras

Tema 2.2 CBoiicTBa Napos,
XXNAKOCTEN 1 TBepAbIX TeN
Tema 2.3 OCHOBbI
TEPMOANHAMUKM

Pasgen 3 SnekTpoguHamunka
Tema 3.1 DnekTpnyeckoe nose
Tema 3.2 3aKOHbI MOCTOAHHOIO
TOKa

Tema 3.3 3/1eKTPUYECKNIA TOK B
nonynpoBOAHUKAX

Tema 3.4 MarHuTHoe none
Tema 3.5 SneKTpomarHuTHas
NHAYKLUMA

Pasgen 4 KonebaHus 1 BO/HbI
Tema 4.1 MexaHuyeckue
Kone6aHns 1 BOJHbI

Tema 4.2 311eKTpOMarHuTHble
KonebaHus 1 BOJHbI

Pa3gen 5 OnTtuka

Tema 5.1 Mpupopga ceeTa.
BonHoBble CBOICTBA CBETA

Pa3gen 6 9nemMeHTbl KBaHTOBOM

PU3NKN

Tema 6.1 KBaHTOBas ONTUKa
Tema 6.2 dun3nKa atoma n
aTOMHOro agpa

Bcero

5 TEMATUYECKW MNN1AH

Bug yyebHol paboTbl: KOMYECTBO YacoB

O6s3atenpHasa ayauTopHas
y4yebHas Harpyska

Makcumanb-
Hoe Bcero
KO/INYECTBO
yacos

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.
MPaKTUYECKNX
3aHATUI 1
nabopaTopHbIX
3aHATUN

2
10
4

2
4

14

28

8/10

2/2
14
6/8

3

2
1

7

HeayauTOpHas
camocTosTeNbHas
paboTta

N N O

22

A~ o0 N BN

SN

3
3
56

MpomMeXyTouHas aTTecTauus B popmMe KOMMIEKCHOTO 3K3aMeHa U3nKa n acTPOHOMMUS

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. llorpemHOCTH W3MeEpeHWi (Qu3ndeckux BennuuH. Dusmueckue
3aKOHBL. [ paHUIBI TPUMEHUMOCTH (PH3MYECKUX 3aKOHOB. [loHsTHE O (QU3MUECKOW KapTHHE
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 yuebnozo 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 M MPOTHUBOIIOJIOKHOCTD HAIIPABIICHHUS CHJI AEHCTBUS M IPOTHBOACHCTBUSI.
—  3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Ae(hOpMAaLHH.
- Cunel TpeHuUsIL.
IIpakTnueckas padora Ne 3 Pemenue 3anau Ha 3akoHbl HbroTOHA.
CamocTrosiTesibHAst paGoTa: BrImonHNUTE pacyeT TUIIOBON 3a/1a4M 110 alrOpUTMY.
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Tema 1.3 3aKOHbI COXpaHeHUA B MeXaHWKe

Copfep>kaHue yuebHoro maTepuana no Teme 1.3.
3aKOH coxpaHeHus wumnynbca. PeakTuBHOe [ABWXeHue. Pabota cunbl.  Pabota
NOTEeHUWaNbHbIX cun. MOLLHOCTL. JHeprna. KunHeTnyeckas sHeprus. loTeHuManbHaa 3Heprus.
3aKOH COXpaHeHUs MeXaHW4ecKon aHepruu. FpuMeHeHMe 3aKOHOB COXpaHeHMs.
JemoHcTpayum:
- HeBecomoCTb.
- PeaKTnBHOe ABVXKEHMeE.
- Mepexof NOTeHLMaNIbHOM 3HEPTMN B KUHETUYECKYIO U 0OpaTHO.
MpakTuyeckas pabota Ne 4 PewleHune 3aa4 Ha 3aKOHbI COXPaHEeHUs UMMY/bCa IHEPrum.
Na6opatopHasa paboTta Ne 2 M3yyeHne 3aKOHa COXPaHEHNS MEXaHUYECKOIN 3HEPTUN.
CamocToATeNbHaa paboTa: MoAroToBka COOOLLEHNIA MO TeMaM: «PeakTUBHOE [ABVKEHME,
«®DU3MKa N KOCMOC», «/ICTOPMA KOCMOHABTUKWN».
KoHTponbHas pa6oTa Nel MexaHuKa

Paspgen 2
OCHOBblI MONEKYNAPHOWN ®UN3NKWN N TEPMOANHAMUKN

Tema 2.1 OCHOBbI MONEKYNSPHO-KNHETUYECKOI Teopun. ViaeanbHblii ra3

Copep>kaHue yyebHoro maTepuana no Teme 2.1.

OCHOBHbIe MOMIOXKEHNA MOMIEKYNAPHO-KMHETUYECKOW Teopun. Pa3mepbl U Macca MONeKyn u
aTomMoB. BpoyHOBCKOe fBwXeHue. Ougpgysusa. Cuibl U 3HEPIUA  MEXMONeKyNnspHoro
B3aumogencTems. CTpoeHMe ra3000pasHbIX, XUAKUX W TBepabix Ten. CKOpOCTU [BMXKEHUS
MOJIEKYN N UX U3MepeHue. geanbHblid ra3. [asneHune rasa. OCHOBHOe ypaBHeHVe MONeKyNspHO-
KWHETMYECKOW Teopun rasoB. TemnepaTypa U n3MepeHue. [a3oBble 3aKOHbl. ABGCONKOTHBIA HyNb
Temnepatypbl. TepMoAgnHaMuU4yeckaa LKana TemnepaTypbl. YpaBHEHWE COCTOAHUA WAeanbHOro
raza. MongpHas rasosas nocTosaHHas.

JeMoHcTpaumn:

- [BunxeHre 6pOYHOBCKUX YacTuL,.
- Onddrysuns.
- i3meHeHue faBneHns rasa ¢ U3MeHeHMeM TeMnepaTypbl NPy NMOCTOAHHOM 06bEME.

NabopaTopHas pa6oTta Ne 3 MNMpoBepKa rasoBbiX 3aKOHOB.

MpakTuyeckas pabota Ne 5 PewleHune 3aaay no teme «OcHOBbl MKT».

MpakTnyeckada paboTta No 6 PeweHue 3agay Ha ypaBHEHME COCTOAHWUA MAeaslbHOro rasa,
N30MpOoLIeCChI.

CamocToaTenbHas pab6oTa: CoCTaBUTb CpPaBHUTENbHYKO Tabnuuy [ABYX XUMWYECKUX
3anemMeHToB «Macca 1 pasmepbl MONEKY».

Tema 2.2 CBoOWcTBa NapoB, XXUAKOCTEW 1 TBEPAbIX TeN

Cofep>kaHue yuebHOro maTepuana no Teme 2.2,

CeoiicTBa napoB. lcnapeHne W KoOHAeHCauus. HacbIWeHHbIE Map W €ero  CBOIACTBA.
ABCONIOTHAA W OTHOCUTeNlbHAA BMAXHOCTb BO34yXa. Touka pocbl. KuneHuwe. 3aBUCUMOCTb
TemnepaTtypbl KUNEHUA OT faBneHus. MeperpeTobiii Nap v ero UCNoAb30BaHUE B TEXHUKE.

CBOIACTBa XXMAKOCTEN. XapaKTepUCTUKa XWUAKOTO COCTOSHWUSA BeliecTBa. [MOBEPXHOCTHbIV
CMOWA XWMLKOCTU. IHeprus MnoBePXHOCTHOrO CNofA. FABNEHUS Ha TpaHuLe >XUAKOCTU C TBEPAbIM
TenoM. KanunnspHole ABMEHUA.

CBolicTBa TBepAbIX Ten. XapaKTepucTMKa TBEPAOro COCTOSHMA BeLlecTBa. YNpyrue cBoncTea
TBepAbIX Ten. 3akoH [yka. MexaHuyeckue CBOWCTBA TBepAblX Ten. TennoBoe paclliMpeHune
TBEPAbIX TeN N XNAKocTen. MnasneHune v Kpuctanimsauus.
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JeMoHcTpaumn:

- KuneHune Boabl NPy NOHMXEHHOM [aBNEHUN.

- [McuxpomeTp v TMrPoMETP.

- F1BNeHNsa NOBEPXHOCTHOI0 HATAXEHUA U CMayuBaHWs.

- KpucTannbl, aMmopHble BELLECTBA, XUAKOKPUCTANNIMYECKME TeNa.

NabopaTtopHas paboTta Ne 4 POCT KpuCTannos.

NabopaTtopHas paboTta Ne 5 Vi3mepeHune BNaXXHOCTH BO3AYyXa.

NabopatopHas pa6ota Ne 6 OnpeseneHune yaenbHON TENI0EMKOCTMN BeLLecTBa
CamocToATenbHas pabora:

- CocTaBneHMe KOHCMEKTOB Mo Temam «Bakyym. Mex3Be3gHblli ras. BHyTpeHHee CTpoeHue
nnaHeT», «MexaHW4YecKne CBOWCTBA TBepAblX Ten. XXupgkve Kpuctanibl», «TennoBoe
pacLunpeHune TBepabIX Te».

- CocTaBneHune npeseHTaumn «IMoBePXHOCTHOE HATAXEHME N CMAUNBAHME.

- CocTtaBneHune cpaBHUTENbHOM Tabnuubl «ArperaTHble COCTOSHUS BELLECTBa».

Tema 2.3 OCHOBbI TEPMOAMHAMUKM

Cofep>kaHue yuebHoOro maTepuana no Teme 2.3.

OCHOBHble TMOHATMA W oOnpefeneHns. BHYTPeHHASs 3Heprua cucTtembl. BHYTpeHHAS
3Heprusa ngeanbHoro rasa. PaboTta u TensoTa Kak (opmbl nepegayn 3Heprum. TennoemMKoCTb.
YpenbHas TennoemKoCTb. YpaBHeHWe TennoBoro 6anaHca. [epBoe Hayano TepMOAUHAMUKMU.
AnnabaTHblii npouecc. MpuHUMN AeincTBMs TennoBoi MawuHbl., K[ TennoBoro gsurartens.
BTopoe Hayano TepmoguMHamuku. TepmognHamuyeckasd LiKana TemnepaTtyp. Xon0Au/bHble
MaluHbl, Tennosble asuratenu. OxpaHa Npupoasbl.

JemoHcTpayum:

- 3meHeHWe BHYTPEHHel 3Heprumn Ten nNpu coBepLleHnmn paboTbl.
- Mogenu TennoBbIX ABUraTenei.

MpakTnyeckas paboTtaNe7 PewleHue 3a4a4 no teme «OCHOBbI TEPMOAUHAMUKIY.

CamocToATeNbHaA pabora:

- MoAroToBKa K CEMUHAPCKOMY 3aHATUIO « TemnsioBble ABUraTeIv 1 OXpaHa OKPYXKatoLLER cpeabi».
- CocTaBneHue KoHcrnekTa «HeobpaTMMoCTb Ten0BbIX MPOLECCoB»
KoHTponbHas pa6oTa No 2 OCHOBbI MONEKYNAPHON PU3NKM U TEPMOANHAMMUKMN.

Paspen 3
ANEKTPOAVNHAMUNKA

Tema 3.1 SnekTpuyeckoe none

Copep>kaHue yyebHoro maTepuana no Teme 3.1.

AnekTpuyeckne sapagbl. 3aKOH coxpaHeHua 3apaga. 3akoH KysoHa. 9nekTpuyeckoe
none. HanpsXeHHOCTb 3neKTpuyeckoro nons. MpuHuMn cynepno3uuun nonein. PaboTta cun
anekTpocrtatmyeckoro nons. [lloTeHuuan. Pa3HOCTb MOTEHUWaNoB. OKBUMOTEHLUWANbHbIE
NOBEPXHOCTU. CBA3b MeXAYy HanpsXXeHHOCTbIO U PasHOCTbIO MNOTEHLMANoB 3NEKTPUYECKOrO
nons. ANaneKTpuku B 3NEKTpUYecKoM none. [lonapusauma AU3NEKTPUKOB. [1pOBOAHUKK B
anekTpuyeckom none. KoHpeHcatopbl. CoefMHeHMe KOHAeHCATOpoB B 6artapeto. JHeprus
3apAXKeHHOro KoHAeHcaTopa. QHeprus 3N1eKTPUYecKoro nons.

JemoHcTpayum:

- B3aumogelicTBue 3apsKeHHbIX Tef.
lMpoBOAHMNKM B 31eKTPUYECKOM NOSe.
- [N3aneKTpnKM B 31eKTPUYECKOM Nose.
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- KoHaeHcaTopbl.
MpakTnyeckasa paboTa Ne 8 PelueHune 3aay Mo TeMe «IMEKTpOCTaTMKa».

Tema 3.2 3aKOHbI MOCTOAHHOIO TOKa

Copaep>KaHue yuebHoro maTepuana no Teme 3.2,

Ycnosus, Heob6xoguMmble ANF BO3HWUKHOBEHUS W MOLAEPXAHUA 3NeKTPUYECKOro TOKa.
Cuna ToKa M NAOTHOCTb Toka. 3akoH Oma pgna ydactka uenu 6e3 34C. 3aBUCMMOCTb
3NEKTPMUYECKOro CONPOTUBNEHUSA OT MaTepuana, AAMHbI U NAoOWaAN NMOMepeyHOro CeyeHwus
NpoBOAHMKA. 3aBUCUMOCTb 3/IEKTPUYECKOr0 COMPOTUB/IEHMA NPOBOAHMKOB OT TemmepaTypbl.
JNeKTpoABMXKYLLAA CuIa WUCTOYHMKA Toka. 3akoH Oma pgns nonHoih uenn. CoefguHeHume
npoBOAHMKOB. CoefMHEHWe WUCTOYHMKOB 3NEKTPUYECKOW 3Heprum B 6Gatapeto. 3akoH
[xoyns - JleHua. PaboTa M MOLHOCTb 3/1EKTPUYECKOr0 TOKa. TensoBoe AencTBUe TOKa.

[emoHcTpaumsa: Tennosoe AeliCTBUE 3NEKTPUYECKOTO TOKA.

Nab6opaTopHan paboTta Ne 7 N3yyeHue 3akoHa OMa A/1a yyacTka Lenu.

NNabopaTtopHasa paboTta Ne 8 OnpefeneHve yaensHOro CoOnpoTUBIEHNS NPOBOAHMKA.

Nab6opaTopHan paboTta Ne 9 NMpoBepka napanieNlbHOro CoeanHeHNs NPOBOAHNKOB.

NNabopaTtopHaa pa6ota Ne 10 KccnemoBaHme 3aBMCMMOCTW MOLLHOCTM, MNOTPe6aseMoit
NamMnow HakannBaHWs OT HaMPSXKEHUA Ha ee 3aKMMaXx.

NNabopatopHasa pa6ota Ne 11 OnpegeneHve 3AC ¥ BHYTPEHHEro COMPOTUBNEHUA
MCTOYHMKA 3N1IEKTPUYECKOW IHEPTUN.

MpakTuyeckas pabota Ne 9 PeweHue 3agay Ha 3akoH Oma. ConpoTtusneHue. 3aKOHbI
COeANHEHNS.

MpakTuyeckas pa6orta Ne 10 PelueHne 3afay Ha CMeLLaHHOE COefJMHEHWe NPOBOLAHMKOB.

MpakTnyeckasa pa6ota Ne 11 PeweHune 3afay Ha 3akoHbl OMa.

MpakTnyeckaa pabota Ne 12 PeweHune 3aay Ha (hopmy/bl paboTbl M MOLLHOCTM TOKa.

CamocToaTenbHas pabora:

- CocTtaBneHue rMpeseHTauMii Ha Temy: «licnonb3oBaHWe CBepxnposoAuMocTu. KopoTkoe
3aMblKaHve, Mepbl NPeAoCTOPOXKHOCTU.

- MoaroToBKa AOKNaL0B NO TeMaM: «[lepcnekTuBbl NONYNPOBOLHUKOBON TEXHUKM»; «CxemMa u
paboTa BbINPAMUTENS.

Tema 3.3 DNeKTPUYECKUI TOK B pa3/iInuHbIX cpeaax

Copep>kaHvie yuebHoro maTepuana no Teme 3.3.

DNeKTPUYECKUA TOK B pasfIMUHbIX cpefax. INeKTPUUECKUA TOK B MeTannax. dNeKTPOHHbI
ras. PaboTta BbIX0fa. DNEKTPUYECKUIA TOK B 3N1eKTPONUTaX. ONeKTponm3. 3akoHbl Papases.
MprYMeHeHNe 3MeKTPOAN3a B TEXHMKE. DNEKTPUYECKUIA TOK B rasax v Bakyyme. VloHM3aums rasa.
Buabl ras3osbix paspsagos. NoHATMe o nnasme. CBOWCTBA U NPUMEHEHWE 3MEKTPOHHbIX MYy4KOB.
ONeKTpnYecKnini TOK B MNONynpoBofHUKaxX. Co6CTBEHHas MNPOBOAMMOCTb MOYNPOBOAHUKOB.
MonynpoBOAHNKOBbLIE npuéopbl. CobCcTBEHHas NpOBOANMOCTb noslynpoBOAHUKOB.
MonynpoBOAHUKOBbLIE NPUBOPBI.

JemoHcTpayum:

- MonynpoBOAHWKOBbLIV AUOA.
- TpaH3ucTop.

Na6opaTopHas pa6oTta Ne 12 N3yyeHne CBOMCTB NOMYNPOBOAHNKOB.

Na6opaTopHaa paboTa Ne 13 OnpegeneHne 3NeKTPOXMMUYECKOTO 3KBUBA/IEHTA MeAW.

CamocToaTenbHaa pabora:

- MogrotoBka pedepatoB «I"asibBaHNYECKMNE INTIEMEHTbI», «AKKYMY/IATOPbI.
CocTaBnieHne cpaBHUTENBbHOW Tabnuubl « TOK B pasHbIX cpefaxs.
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Tema 3.4 MarHnTHoOe none

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 MarHMTHOroO NoAs Ha

ABXKywminca 3apag. Cuna JlopeHua. OnpegeneHve YAenbHOro 3apsga. Y CKOpUTeENu
3apSAXKEHHbIX YacTuy,.

JeMoHcTpaumn:
- OnbIT OpcTesa.
- B3aumogelicTBMe NPOBOAHMKOB C TOKaMWU. DNeKTPOABUraTe b.
- ANeKTpon3MepuTenbHbIE NPUOOPBI.
CamocToATenbHaa pabota: [loarotoBuTh pedepat Ha Temy: «[lpuHUMN  OeAcTBUA
anekTpoasurarens. dNeKTPou3MepuUTeSibHbIE NPUOOPbI».

Tema 3.5 21eKTpOMarHnTHaa NHAYKLNA

Copfep>kaHue yuebHoro maTepuana no Teme 3.5.

JNeKTpoMarHnTHaa uHAyKuma. Buxpesoe 3nekTpuuyeckoe none. CamMoUHAYKLUUA.
JHeprus MarHUTHOro nons.

JemoHcTpayum:
- 3aKoH JleHua
- FAABNeHME 3NeKTPOMAarHUTHON MHAYKLMN.

MpakTuyeckas pa6orta Ne 13 PewleHue 3agay no Teme «MarHuTHoe nosne»

MpakTnyeckas paborta Ne 14. PewleHuve 3aa4 No TeMe «ONEKTPOMArHUTHAA UHAYKUNA».

CamocTosATenbHas paboTta: CocTaBfeHMe KOHcnekTa «®u3nyeckass CyLHOCTb COMTHEYHO
aKTUBHOCTU.

Pasgen 4
KOJIEBAHWA N BOJIHbI

Tema 4.1 MexaHnyeckne KonebaHusa M BOMHbI

Copfep>kaHue yuebHoro maTepuana no Teme 4.1,

KonebatenoHoe ABwXeHue. FapmoHuueckune kKonebaHusa. CBOOOAHbIe MexaHUYecKue
Kone6aHua. JIMHeliHble MeXaHW4yeckue KonebaTeNbHble cuUcTeMbl. [MpeBpalieHMe 3Hepruu
npy KonebatenbHoM fABuXeHuMUM. CBO6GOAHbIe 3aTyxalllinme MexaHu4vyeckue KonebaHusa.
BbIHYXEHHblIE MexaHU4yeckune KonebaHus.

lMonepeyHble U NPOLONbHbIE BOJIHbI. XapaKTepUCTUKM BO/HbI. Y pPaBHEHUEe TMJI0CKOW
Geryuwieid BonHbl. NHTepthepeHUUs BONH. [oHATME O AudpakuuMu BOSH. 3BYKOBbIE BOJHbI.
YNbTpasByK M ero npuMeHeHue.

Na6opatopHaa pabota Ne 14 /3yyeHue 3aBUCUMOCTM nepuroga KonebaHUin HUTAHOro (uam
MPY>XMHHOI0) MasgTHMUKA OT A/IMHbI HUTK (UM Macchl rpy3a).

CamocToaTenbHas pa6borta: [1OArOTOBUTL MPE3eHTAUU0 N0 Teme «3BYKOBblE BOJHbI.
Y NbTpa3ByK v €ro UCrosib30BaHNE B TEXHUKE N MeLULUHE».

Tema 4.2 9neKTpOMarHuUTHble KofebaHUsd 1 BOJHbI
Copep>kaHue yyebHoro maTepuana no Teme 4.2,
CB060AHbIE 3N1eKTPOMArHUTHbIe KoniebaHusa. MpeBpalleHne aHeprun B KonebaTenbHOM

KOHType. 3aTyxatolwue 3/eKTPOMarHUTHble KonebaHusa. [eHepaTop  He3aTyxatoumx
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3N1eKTPOMarHUTHbIX KofiebaHuii. BbIHYXAEHHbIE 3neKTpuyeckne KonebaHus. [epemeHHbIi
TOK. [eHepatop nepeMeHHOro TOKa. EMKOCTHOE W WHAYKTUBHOE  COMNPOTUBIEHUSA
nepeMeHHOro Toka. 3akoH OMma [N 3N1eKTPUYECKOW uenu nepeMeHHOro Toka. Pa6ota u
MOLWLHOCTb MNEepeMeHHOro Toka. [eHepaTopbl TOKa. TpaHcgopmaTopbl. TOKM BbICOKOM
yacToTbl. MonyyeHue, nepefaya n pacnpefeneHue 3NeKTPO3Hepruu.

ONeKTpoOMarHUTHOe Mone Kak 0co6blil BUA MaTepun. DNEKTPOMArHUTHbLIE BOJIHbI.
Bubpatop Mepua. OTKpbITbIA KonebaTenbHbI KOHTYpP. M306peTeHne paano A. C. MNMonosbim.
MMoHATME 0 pagnocsA3n. NpUMeEHeHNE 3N1eKTPOMArHUTHbLIX BOJH.

JeMoHcTpaumn:

- PaboTa anekTporeHeparopa.

- TpaHcthopmarop.

- CB06OAHbIE 3NEKTPOMArHUTHbIE KoNiebaHus.

- Ocuwunnorpamma nepeMeHHoOro Toka.

- KoHpeHcaTop B Lenv NepemMeHHOro Toka.

- Pe3oHaHC B noc/iefoBaTeNbHON Lienu nepemMeHHOro Toka.
- 3nyueHne v npvem 3N1eKTPOMarHUTHbIX BOJH.

- PagnocBsasb.

Na6opatopHasa paboTaNel5 YcTpoiCcTBO TpaHCc(opmaTopa, reHepaTtopa

MpakTnyeckas pabota Nel5 PeweHue 3agay no Teme «lepemeHHbIn TOK. TpaHchopmaTops»

CamocToATenbHas pabora:

- MoaroToBUTL NpeseHTaumio «Mpon3BOACTBO, Nepesaya v NOTPe6IeHNe 3NeKTPOIHEPT NN,
- CocTaB/Tb aHHOTMPOBAHHbIA CNNCOK «QHeprocbeperaroLine TEXHONOT M.
- MoaroToBka peepatoB «[puMeHeHue paguonokauum»,  «lpuHUUNLE  pagmocBsasn Wt

TeNeBUAEHUA».

Pa3sgen 5
OMNTUKA

Tema 5.1 Mpupoga ceeta. BonHoBble cBOCTBA CBeTA

Copgep>kaHue yuebHoro marepuana no Teme 5.1.

CKOpOCTb pacnpocTtpaHeHusa cBeTa. 3aKOHbl OTPaXeHus W MNpPefoMieHns CBeTa.
lMonHoe oTpaxeHue. JIMH3bl. a3 Kak onTuyeckas cuctema. OnTuyeckue NnpubopsI.

NHTephepeHuma ceeTa. KOrepeHTHOCTb CBETOBbIX Ny4yeil. MIHTepdepeHUns B TOHKMUX
nneHkax. Monocbl paBHON TonwmHbl. Konbua HbtoTOHA. Mcnonb3oBaHne UHTepepeHuUn B
Hayke W TexHuke. [Audpakuma ceeta. Aupakuua Ha LWenu B napansiefibHbiX yyax.
OnpakunoHHaa peweTtka. [lMoHATMe o ronorpaduun. Tlonspusaumsa NONepeyHbIX BOJH.
Mondpusayns ceeTa. [BoiHOe nydenpenomneHue. [Mondpouabl. Aucnepcusi ceBeta. Bugbl

cnekTpoB.  CnekTpbl  ucnyckaHua.  CneKTpbl  NOT/OWEHNS. YnbTpatuonetosoe
NH(paKpacHoe n3ny4vyeHns. PeHTreHoBckue nyyun. VIx npupoga n CBOMCTBA.
JeMoHcTpaumn

- [Ounmpakums ceeta.

- 3aKOHbI OTPaXXeHNs 1 NpPenomeHns cBeTa.

- lMonyyeHme crnekTpa c MOMOLLbIO NPU3MBI.

- MonyyeHve cnekTpa c MOMOLLbIO AUPPAKLMOHHONM PeLLETKN.

- CnekTtpockon.

- OnTunyeckne npmoopbI.
Na6opaTopHas paboTta Ne 16 OnpegeneHve nokasartens npesioMaeHns cTekna.
NNabopaTtopHaa paboTa Ne 17 HabnogeHWe CNEKTPOB MU3TyYEHUS U NOT/IOWEHNS.
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Na6opatopHasa pa6ota Ne 18 W3mepeHWe [AVHbI CBETOBOW BOMHbI C  MOMOLLbIO

ANPPaKLNOHHONW PeLLeTKM.

NabopaTtopHas paboTta Ne 19 N3yueHne NHTepEPEHL MM U ANPPaKLMN.
MpakTnyeckasa pa6ota Ne 16 PelleHune 3aa4 Ha 3aKOHbI MPeIoM/IEHNS.
MpakTnyeckad pabota Ne 17 PeweHne 3afa4y C WCMNONAb30BaHUEM  (POPMY/ibl

ANPPaKLNOHHOW PELLETKM.

MpakTnyeckasa pabota Ne 18 PeweHune 3agay no pasgeny «OnTuka».
CamocToATenbHas pabora:

- 3anonHeHue cpaBHUTENbHONM Tabnuubl (Ha3Ha4yeHWe, COCTaBHble YacTU, MPUHLMUN LEACTBUS)
no temMe «ONTUYecKMe NpMbopsbl. PaspeluatoLias crnoco6HOCTb ONTUYECKUX NMPUBOPOB».

- MoprotoBka pedgepatoB «lNa3 - Kak OMTMYeckas cuctema», «Pofb MH(pakpacHOro u
yNbTPalnoneToBOro  M3Jly4YeHWin B NpuMpoge W WX NpUMeHeHue», «lpuMeHeHne
PEHTIEeHOBCKOr0 U3y4YeHUsi B MeguLUHe»

KoHTponbHas pabotaNe3 OCHOBbI 3/1eKTPOANHAMUKN.

Pasgen 6
SJIEMEHTblI KBAHTOBOW ®U3NKWK

Tema 6.1 KBaHTOBag onTukKa

Cofep>kaHue yuebHoro maTepuana no Teme 6.1.

KBaHTOBas ontuka. TennoBoe u3nyveHwe. PacnpegeneHne sHeprum B CNeKTpe abCcoMOTHO
yépHoro Tena. KBaHToBas runotesa lMnaHka. POTOHbI. BHewWwHWIA (OTOINEKTPUYECKUIA 3GEKT.
BHyTpeHHWUIA (oToaddekT. Tunbl GoTosnemMeHTOB. [aBneHue cBeta. [MOHATME O KOPNYCKYNSPHO-
BOJIHOBOW Npupo/e CBeTa.

JemoHcTpayum:

P oTo3PPeKT.

- M3nyyeHue nasepa.

- JlnHeiuaTble CNEKTPbl Pa3/INUHbIX BELLECTB.

CUETUYMK VOHU3NPYIOLLNX W3TYYEHWA.

MpakTnyeckaa pab6ota Nel9 PeweHune 3agay rno teMe «3akoHbl HOTOIPGEKTa.
CamocToATenbHas pabora:

- CocTaBfieHne cpaBHUTENbHOW Tabnuubl «OCO6EHHOCTUM XMMWUYECKOro ¥ 6GMOM0orMYeckoro

[eNCcTBUNA CBETax.

- MoaroToBka  peepaToB  «YCTPOWCTBO  (HOTO3MEMEHTOB M (POTOPErnCTPaTopoB»,

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

Tema 6.2 ®un3nka atoma U aTOMHOr0 Aagpa

Copfep>kaHue yuebHoro maTepuana no Teme 6.2,

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

EcTecTBeHHas  pafMOaKTUBHOCTb.  3aKOH  pajgMoakTMBHOro  pacnaga. Cnocobbl
HabNIO4eHNA U perucTpauum 3apsxeHHbIX dactuy. O¢dekt Basunosa — YepeHKoBa.
CTpoeHve aTOMHOro agpa. JledekT maccbl, 3HEPrus CBA3M M YCTOMYMBOCTb aTOMHbIX SiAep.
ApepHble peakumn. KVICKycCcTBeHHas pafnoaKTUBHOCTL. [leneHue TaxenbiX agep. LenHas
A0epHas peakuus. YnpaBnsemas UenHas peakuusa. FAgepHblid  peaktop.  lonydeHwue
pafuoakTUBHbLIX WM30TOMOB W WX NpUMeHeHWe. buonormyeckoe AencTeuMe pajgmoaKTUBHBIX
N3NyYeHUn. DNieMeHTapHbIE YacTuLbl.
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[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 XAPAKTEPUCTUKA OCHOBHbIX BUJOB YUYEHOW AEATE/IbLHOCTW

CopepxxaHue
00y4eHus
BeeaeHune

Pasgen 1 MexaHunka

KnHemaTuka

3aKOHbI
COXpaHeHus B
MexaHuKe

OBYYAKOWNXCHAH

XapaKTepucTmuKa OCHOBHbIX BUAOB AeATENbHOCTU CTYAEHTOB
(Ha ypOBHe y4eOHbIX AeNCTBUIA)

YMeHUsa  MOCTaHOBKM  Lefeinl  [eATeNbHOCTM,  NAaHUMPOBaHUS
COBCTBEHHOW [eATEeNbHOCTU AN LOCTVDKEHWUA MOCTaBNEHHbIX Lenew,
npeLBUAEHNS BO3MOXHbIX Pe3ynbTaTOB 3TUX AECTBUIA, OpraHm3auum
CaMOKOHTPONS M OLEHKN NOJTyYEHHbIX Pe3y/bTaToB.
Pa3BuTMe CNOCOGHOCTM SCHO W TOYHO W3naratb CBOM  MbIC/N,
NOrnYeckn 0OOCHOBBLIBATH CBOK TOYKY 3peHUs, BOCMNPUHMMATb W
aHanM3MpoBaTb MHeHWA cobGecefHUKOB, Mpu3HaBas MpaBO APYroro
4eNnoBeKa Ha MHOe MHEHMe.
MpounsseaeHne N3MepeHns HU3NYECKNUX BENUYNH U OLEHKA FpaHuLbl
MOrpeLHOCTeNn N3MEpPEHNIA.
MpepcTaBneHye rpaHnLbl NOTPeLLIHOCTeR N3MePEHUA MPU NOCTPOEHNN
rpadmkos.
YMeHVe BbICKa3blBaTb rMNoTe3bl A1  0O6bACHEHWS HabnAaeMbliX
ABNEHWIA.
YMeHune npegnaratb MOLENN ABNEHUNA.
YKazaHue rpaHuy, NpuMeHMMOCTM (PU3NYECKMX 3aKOHOB. 3n10XeHune
OCHOBHbIX MOM0XEHNA COBPEMEHHOI HAYYHON KapTUHbI MUpa.
MpuBefeHNe NPUMEPOB BANAHUA OTKPbITUIA B (PU3MKe Ha nporpecc B
TEXHUKE U TEXHONOTMW NPON3BOACTBA.
Mcnonb3oBaHue VIHTepHeTa 415 nomMcKa nHpopmauuu.

MpencTaBneHVe MeXaHWYeCKOro [BMXEeHUs Tena YpaBHEHUSMU
3aBMCMMOCTY KOOPAMHAT U NPOEKLNEN CKOPOCTH OT BPEMEHU.
MpencTaBneHVe  MEXaHWYecKoro  ABMXKEHMA  Tena  rpadukamu
3aBMCMMOCTY KOOPAMHAT U NPOEKL e CKOPOCTU OT BPEMEHMN.
OnpefeneHne KooOpAuHAT MNPOMAEHHOro MyTW, CKOPOCTM U YCKOPEHWUS
Tena no rpamMkaMm 3aBUCUMOCTU KOOPAWMHAT U MPOEKUUIA CKOpOCTM OT
BPEMEHN.

OnpefeneHne KoopAuHaT NPOMAEHHOro MyTW, CKOPOCTU U YCKOPeHWs
Tena Nno ypaBHEHUSAM 3aBUCUMOCTU KOOPAMHAT U MPOEKLMIA CKOPOCTH OT
BpEMEHN.

MpoBegeHne CPaBHUTE/NLHOIO aHanmsza  paBHOMEPHOro 7
PaBHOMEPEMEHHOIO ABVIKEHNA.

YKazaHue UCNOMb30BaHWA MOCTYNnaTeNbHOro W BpawaTenbHOro
ABVXXEHWI B TEXHUKE.

MprobpeTeHne onbiTa paboTbl B rpymnmne C BbIMOAHEHWEM Pa3NYHbIX
coumanbHbIX Poneil.

Pa3paboTka BO3MOXHOIW CWUCTEMbl AEACTBUIA W KOHCTPYKUMWU Ans
3KCNEepUMEHTaNIbHOIO onpeAeneHns KUHeMaTUYeCKNX BETMUNH.
MprvMeHeHNe 3aKOHa COXpPaHeHWs WMMynabca AN BblYUCIEHUSA
M3MEHEHUN CKOPOCTeNn Ten Npu UX B3aMMOLENCTBUAX.

N3mepeHne paboTbl CUN U U3MEHEHME KUHETUYECKOW 3Hepruu Tena.
BbluncneHve paboTbl CUM M U3MEHEHUS KWHETUYECKOI 3Heprum Tena.
OObACHEHUE [eMOHCTPALMUOHHbIX 3KCMNEPUMEHTOB, MNOATBEPXKAAIOLLNX
3aKoHbl NHepuun.

N3mepeHne macchl Tena.
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N3mepeHne cunbl B3anMOLeNCcTBUSA Ten.

BbluncneHne 3HauyeHMs CU MO M3BECTHbIM  3HAYEHMAM  Macc
B3aMMO/ENCTBYIOLWMX TEN N UX YCKOPEHWIA.

BbluncneHme 3HayeHWs YCKOPEHWIA Ten MO W3BECTHbIM 3HAYEHUAM
AECTBYIOLLMX CUT U Macc Ten.

CpaBHeHwue cunbl AeCTBUSA 1 MPOTUBOAENCTBNS.

MprMeHeHWe 3aKOHa BCEMUPHOIO TAFOTEHWA MpU  pacyeTax Cua U
YCKOpeHWIA B3aMMOeNCTBYOLMX Ten.

CpaBHeHUWe YCKOpeHusi CBOOOAHOro najeHns Ha nnaHeTax CONHeYHOM
CUCTEMBI.

BbigeneHve B TeKCTe Y4yeOHMKA OCHOBHbIX — KAaTeropui  Hay4HoA
NH opMaLmn.

BbluncneHne NoTeHUMaNLHOW 3HEPruyn Ten B rpaBUTaLMOHHOM Mofe.
OnpegeneHne NOTEHUMANLHOW 3HEPrMM ynpyro AeopMypoBaHHOIO
Tena Mo W3BECTHON AeopMaLum 1 XECTKOCTU Tena.

MprvMeHeHNe 3aKOHa COXPaHEHUA MEeXaHWYeCKOW 3HepruuM npu
pacyeTax pe3ynbTaTOB B3aMMOAENCTBUIA Ten rpaBUTaLMOHHBIMU
cunaMu v cunamm ynpyrocTu.

Y KazaHue rpaHuL, NpUMEHNMOCTU 3aKOHOB MeXaHUKMW.

YKazaHue  y4yebHbIX  AUCUUNAWH, NPU  U3YYEHUU  KOTOPbIX
MCMNO/b3YITCA 3aKOHbI COXPaHEeHMS.

Pasfen 2 OCHOBblI MOJIEKYIAPHON (DU3NKKU U TEPMOAUHAMMUKN

OcHoBbI
MOJIEKY IAPHOA
KWHETUYECKOW
Teopum.

N peanbHblil ra3

OCHOBbI
TEPMOANHAMUKN

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

PelwleHuve 3aa4 C NPUMEHEHNEM OCHOBHOIO YpaBHEHUSA MONEKYAPHO-
KWHETUYECKOW Teopumn rasos.

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

OnpefeneHve napaMeTpoB BellecTBa B rasoobpasHOM COCTOAHUM W
npoucxogaLmx npoweccos no rpaukam sasucumoctn p (T), V (T), p
(V).

JKcnepumeHTanbHoe uccnegosaHue 3asucumoctu p (T), V (T), p (V).
MpeacTtaBneHne B BuUAe rpauUKOB M30XOPHOro, U306apHOro K
N30TEPMUYECKOTO NPOLLECCOB.

BbluncneHve cpefHeil KUHETUYECKON 3HEPrMn Tens0BOr0 ABUXEHUA
MOJEKYN MO U3BECTHOW TemnepaType BeLyecTsa.

BbickasbiBaHMe runote3 ANf 00bACHEHUS HabM0[aeMbIX SBNEHUNA.
YKazaHue rpaHuLy MNPUMEHUMOCTU MOLENN «uaeanbHbli ras» u
3akoHoB MKT.

N3mepeHne KonuuyecTBa TennoTbl B MpoLeccax Tensonepegayun.
PacueT KonuyectBa TennoTbl, HEOOXOAMMOro A/IA OCYLLEeCTBNEHUA
3aflaHHOro npouecca ¢ Tensonepejayeil. PacyeT U3MeHeHUs
BHYTPEHHen aHepruu Ten, paboTbl M NepefaHHOro KoaMyecTBa
TENoThl C UCMOJIb30BaHWEM MepBOro 3aKoHa TEPMOLANHAMUKMN.

PacueT paboTbl, COBEPLUIEHHOW ras3om, Mo rpagukKy 3aBMCUMOCTU P
(V).

BbluncneHune paboTbl rasa, CoBepLUEHHON NPU U3MEHEHUW COCTOSHUA MO
3aMKHYTOMY UMKny. Beluncnenune K4 npu cosepLueHUN rasom paboTsbl
B npoueccax W3MEHEHUA COCTOAHMA MO  3aMKHYTOMY  LMWKAY.
OO6bsACHEHWe NPUHLMNOB AEWCTBMSA Ten0BbIX MalvH. [emoHCTpauus
poNn (U3NKKN B CO3LaHUN U COBEPLUEHCTBOBAHMM TEMJOBbLIX ABUraTene.
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CsoiicTBa  Mapos,
XNLKOCTEN,
TBEpAbIX Ten

3mepeHune BNaxHOCTU BO3AyXa.

PacueT KonuyecTBa TennoTbl, HEOOXOAMMOro [NA OCYLLECTBNEHUSA
npouecca nepexofa BellecTBa M3 OAHOrO arperaTtHOro COCTOSHMA B
hpyroe.

JKcnepumeHTanbHOe uKccnefoBaHWe TenaoBbIX CBOWCTB BeLLecTBa.
MpuBefeHNe NPUMEPOB KanWANAPHbIX SBMIeHUWA B ObITy, NPUpPOLE,
TEXHUKE.

WccnefoBaHne MexaHUYeCKUX CBONCTB TBePAbIX Tesl.

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

Mcnonb3oBaHue VIHTepHeTa 414 noMcka nHpopmalum o paspaboTkax u
NPUMEHEHNAX COBPEMEHHbIX TBEPAbIX Y aMOP(HbLIX MaTepPNasos.

Pasgen 3 OnekTpognHammnka

JneKTpocTaTuka

MoCTOAHHbIA TOK

MarHuTHble
ABNEHUS

BbluncneHme cun  B3aMMOLEACTBUA  TOYEUHbIX  3/IEKTPUYECKUX
3apsafoB.

BbluncneHne HanpsXXeHHOCTU 3/1IEKTPUYECKOro MONs OfHOro U
HECKONbKNUX TOUYEYHbIX 3N1EKTPUYECKNX 3apasoB.

BbluncneHne noTeHumana 9NeKTPUYeCKOro Monsg  OAHOro U
HECKO/IbKMX ~ TOYEYHbIX  3/IeKTpUYeCcKnUX  3apagos.  W3mepeHue
pPasHOCTU NOTEHLMaNos..

N3mepeHne  3Heprum  371eKTPUYECKOro  MONA  3apsdKeHHOro
KOHfeHcaTopa. BbluMcneHne  3Heprum  3M1eKTPUYECKOro  nons
3apsHKEHHOro KoHgeHcatopa. PaspaboTka niaHa M BO3MOXHOMN CXeMbl
JENCTBUIA  3KCMEepUMEHTANbHOTO  OnpefeNnieHns  31eKTPOEMKOCTH
KOHZeHcaTopa v A13neKTPUYecKol NPOHNLAEMOCTM BELLLeCTBa.
lMpoBefeHWe  CPaBHUTENbHOIO  aHanM3a  rpaBMTaLUMOHHOIO U
3NeKTPOCTaTUYECKOro nosne

3mepeHne MOLLHOCTY 31EKTPUYECKOT O TOKA.

N3mepeHne 34C 1 BHYTPEHHEr0 CONPOTUBIEHUA UCTOUYHMKA TOKA.
BbinonHeHMe pacyeToB CUbl TOKa WM HamnpsXeHUin Ha ydyacTkax
3NeKTPUYECKUX Lieneil.

O6bACHEHME Ha NpMMepe 3NEeKTPUYECKON Lenn ¢ ABYMSA UCTOYHMKAMK
Toka (94C), B KakoM cfiyyae WCTOYHWK 3NEKTPUYECKOWR 3Hepruu
paboTaeT B peXume reHepaTopa, a B KakOM - B pexume notpebutens.
OnpepeneHvie Temnepatypbl HUTU HaKaMBaHUA.

M3mepeHune anekTpnyeckoro 3apaja aneKTpoHa.

CHATWe BONIbTaMMNEPHON XapaKTePUCTUKN AMoja.

MpoBefeHWe CpaBHUTENILHOIO aHan3a noslynpoBOAHUKOBLIX AUOLOB 1
TPNOLOB.

OO6bACHEHUE MPUPOAbI 31EKTPUYECKOro TOKa B MeTasiax, 3NeKTpoimTax,
rasax, Bakyyme v nonynpoBOAHMKaX.

[MpuMeHeH e 3N1eKTPON3a B TEXHUKE.

MpoBefeHNe  CPaBHWTE/ILHOrO  aHalM3a  HecaMOCTOATENIbHOTO U
CaMOCTOATENIbHOMO ra3oBbIX pas3psgoB. Mcnonb3oBaHne WHTepHeTa ans
novucka WHGopMauum O MepcrnekT1Bax pasBUTUS MONYNPOBOAHWUKOBOW
TEXHUKMW.

M3MepeHue MHAYKUWW  MArHUTHOrO nonfd. BbluucneHue cun,
[LeCTBYHOLWMNX HA NPOBOAHUK C TOKOM B MarHUTHOM Mofe.
BbluncneHve cun, OeACTBYIOWMWMX Ha  3NeKTpUYecKUid  3apsag,
ABVDKYLLNIACS B MarHUTHOM nose.

WccneposaHue ABNEHUIA 3NeKTPOMarHUTHOM NHAY KUK,
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CaMOVHAYKL MW,

O6bsACHEeHMe NPUHLMUNA AeiiCTBUSA 3NEKTPOABUTaTeNs.

O6bsCHEHME NPUHLMNA AeiicTBUSA reHepaTopa 3M1eKTPUYECKOro ToKa 1
3/1EKTPOM3MEPUTENbHBIX NPUBOPOB.

O6bsICHEHME NpPUHLUMNA AeiicTBUA Macc-cnekTporpada, yCKopuTenei
3apPSXKEHHbIX YacTULL.

OO6bACHEHME POMM MArHUTHOrO NOMs 3emM/IM B XKM3HW pacTeHwuid,
)XMBOTHbIX, YeNOBEKa.

MpuBefeHMe TMNPUMEPOB MNPAKTUYECKOTrO TMPUMEHEHUS U3YUYEHHbIX
SIBNIEHWIA, 3aKOHOB, NPM6GOPOB, YCTPOIACTB.

MpoBeaeHNe CPAaBHUTENIBHOTO aHaNM3a CBOWCTB 3/1eKTPOCTaTUYECKOrO,
MarHUTHOTO U BUXPEBOI0 3N1EKTPUYECKUX NONEiA.

Pasgen 4 KonebaHus 1 BO/HbI

MexaHnuyeckue
KonebaHus

Ynpyrue BO/HbI

ONeKTPOMarHuTHbIe
KonebaHms

3I'IeKTpOMaFHI/ITH bl
BOJIHbI

WccnepgoBaHue  3aBMCMMOCTM  nepuoja  KonebaHuii  MaTeMaTUyecKoro
MasTHMKa OT ero A/IMHbI, Maccbl N amMnaUTyabl KonebaHWii.

WccnepoBaHue 3aBUCUMMOCTU Mepuofda KonebaHWid rpysa Ha Npy>XuHe OT
ero Maccbl M XeCTKOCTU NPYXMHbI.

Bbluncnenve nepuoga KonebaHWii MaTemMaTM4ecKoro MasiTHUKa Mo
N3BECTHOMY 3HAYEHWIO ero AJIMHbI.

BbluncneHne nepuoga KonebaHuin rpysa Ha MPYyXUHe MO W3BECTHbIM
3HAYEHMWSAM ero Maccbl U XeCTKOCTU MPYXUHbI.

BblpaboTKa HaBbIKOB BOCMpPWHUMATb, aHaIM3MPOBaTh, MepepabarbiBaTh U
npeLbaBNATb UHPOPMALNIO B COOTBETCTBUM C NOCTaB/IEHHLIMU 3aja4amu.
MpuBefeHVe NPUMEPOB aBTOKO/eOaTe/IbHbIX MeXaHWYeCKUX CUCTEM.
MpoBefeHne Knaccumkaymm KonebaHwmii

N3mepeHve [OAMHbI 3BYKOBOW BOMHbI MO pe3ynbTaTtam HabnioAeHUi
NHTepepeHLUN 3BYKOBbIX BOJMH.

Ha6nogeHve n 06bACHEHME SBNEHWUIA WHTepdepeHuUn u augpakymmn
MeXaHWYeCKMX BOJH.

MpeacraBneHve obnacteinl NPUMEHEHUS YNbTPa3ByKa U NepPCreKTUBbI €ro
MCNONb30BaHUS B Pa3/IMYHbIX 061aCTAX HayKW, TEXHWUKW, B MeuLMHE.
3noxeHne cyTn 3KOMOrMYecKnx npobsiem, CBS3aHHbIX C BO3LENCTBMEM
3BYKOBbIX BOJIH Ha OPraHn3m 4esioBeka

HabntogeHne ocumnnorpaMM rapMOHUYECKUX KONebaHWin Cunbl TOKa B
uenn.  M3MepeHme  3MEKTPOEMKOCTM  KOHAeHcaTopa.  V3mepeHwue
WHAYKTUBHOCTb  KaTywku. MccnegoBaHne SBMEHUSA  3N1eKTPUYECKOTO
pe3oHaHca B MNoc/nefoBaTeNlbHOW Lenun. [poBefeHWe aHanorum Mexay
(PM3NYECKUMWN  BENIMUMHAMM, XapaKTEPU3YIOLWUMU  MEXaHUYECKYID U
3N1EKTPOMAarHUTHYHO KonebartesibHble CUCTEMBI.

PacyeT 3Ha4YeHWIn CUIbl TOKA W HanpsHKeHWs Ha 3MeMeHTax Lenu
NepemMeHHOro Toka. MccnefoBaHue MpuHUMNA AelCTBMA TpaHcopmMartopa.
WccnenoBaHve npyHUmMNa AeCTBUA reHepaTopa nepeMeHHOro Toka.
Wcnonb3oBaHve WHTepHeTa A8 moucka MHMOPMaLMM O COBPEMEHHbIX
cnocobax nepefaym 3NeKTPO3HEPT UK

OcyLecTBNeHMe paguonepegayun v paguonprema.

WccnepoBaHne  CBOMCTB  3/1IEKTPOMArHUTHBIX  BOIH  C MOMOLLbIO
MOGMNBLHOTO TenedoHa.

Pa3BuMTME LEHHOCTHOrO OTHOLUEHWS K U3Y4aeMbiM Ha YpoKax (U3NKK
06beKTaM ¥ 0CBaMBaeMbIM BUAAM [LeATeNbHOCTH.

OObACHEHUE  MPUHUWUMWANBHOTO  Pa3fiMumMsa  MNPUPOLbl  YNpyrux u
3/1EKTPOMArHUTHbIX BOJH.
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Pasgen 5 OnTuka
lMpupoja ceeTa

BonHoBbIE
CBOIiCTBa CBeTa

Pasgen 6. 9nemMeHThl

KBaHTOBas OonTuKa

duU3nKa aToma

N3noxeHne  cyTM  3KONOTMYeCKUX  npobnrem,  CBA3aHHbIX €
3M1IEKTPOMArHMTHLIMU KOIe6aHUAMU 1 BOSIHAMU.

OO6bsACHEHME  POMM  3NEKTPOMarHWTHbIX  BO/IH B COBPEMEHHbIX
nccnepoBaHnaxX BeeneHHoA.

MpuMeHeHWe Ha NpPakKTVKe 3aKOHOB OTPaXKeHWA U MpefioMieHns cBeTa
npu peLeHnmn 3aaay.

OnpepeneHune CreKTpabHbIX rpaHuL, YyBCTBUTENIbHOCTU
YenoBEeYeCKOro rnasa.

YMeHue CTpPOUTb U306paKeHUs MpesMeToB, [aBaeMble JIMH3AMM.
PacyeT pacCTOSHMA OT NIMH3bI A0 M300paxeHnsa npegmeta. Pacuer
ONTUYECKOW CUAbl NNH3bI. VI3MepeHne (hOKYCHOro pacCTOAHUS INH3bI.
McnbiTaHMe Mofenieii MMKPOCKOMa 1 Tefleckona

HabnogeHve dABneHUs uHTephepeHUNN 31eKTPOMArHUTHbLIX BOJIH.
HabnoaeHne sBneHNsA AndpakLum 3neKTpoMarHMTHbIX BOSH.
HabntoaeHne ABNeHNA NONSPU3ALUN 3NEKTPOMArHUTHbBIX BOJH.
W3mepeHne ANWHLI CBETOBON BO/IHbI MO pe3ynbTaTaM HabnAeHUs
AB/IEHNA NHTEP(epeHL N,

HabnogeHve aBneHnsa gugpakumnm ceeTa.

HabnogeHne aBneHmsa nonapmsaunum n gucnepcum ceeta.

Mouck  pasnMunmii. -~ M CXOACTBA MeXAy AWDPaKUMOHHBIM 1
ANCMEPCUOHHBIM CNEKTPamu.

MpuBegeHNe NPYMepPoB MNOSABAEHWS B NPUPOAE U UCNONb30BaHWSA B
TEXHWKe SBMEHWIA WHTepgepeHuMn, Audpakuuu, nonspusayum wu
amcnepcum ceeTa.

MepeuncneHne MeTOAOB MO3HaHWA, KOTOPbIE WCMOAb30BaHbl MNpwU
M3YYEHUUN YKa3aHHbIX SBAEHWIA.

KBAHTOBOWN (hM3NKM

HabnogeHne poTO3NEKTPMUYECKOTO athdheKTa.

O6bsicHeHUe 3aKOHOB CTO/1ETOBA Ha OCHOBE KBaHTOBbIX NPeACTaBNEHWA.
PacyeT MaKCMManbHOW KWHETUYECKOW 3HEeprum 371eKTPOHOB Mpu
(hOTO3NEKTPUYECKOM 3((eKTE.

OnpegeneHne paboTbl BbIXOAA 37EKTPOHA MO rpaduKy 3aBUCMMOCTU
MaKCMMa/ibHOM KUHETUYECKOW 3Heprum ()0TO3NEKTPOHOB OT YacTOTbl
cBeTa.

N3mepeHmne paboTbl BbIXOA4a 3NEKTPOHA.

MepeuncneHne nNpuGOpPOB YCTAHOBKW, B KOTOPbIX MPUMEHSETCS
6e31HepLMOHHOCTL POTO3((eKTa.

OO6bsACHeHNe KOPMYCKYNAPHO-BO/THOBOIO Ayann3ma CBOMCTB (DOTOHOB.
OO6bsACHeHNe pONN KBAHTOBOM ONTUKM B Pa3BUTUN COBPEMEHHON (IU3NKN.
HabnogeHve nMHeRvaTbIX CNEKTPOB.

PacuyeT 4acCTOTbl U A/IMHbI BOMHbI MCMYCKAeMOro CBeTa Npu nepexoje
aToma BOA0poja M3 04HOr0 CTaLMOHAPHOIO COCTOSIHMSA B pyTroe.
O6bsACHEHME MPOUCXOXAEHNA NNHERYATOro CNeKTpa aToMa BOAOPOAA W
pasnnyuma NMMHeNYaTbiX CNEKTPOB Pa3NYHbIX ra3os.

WccnepoBaHme NMHenyaToro cnekTpa.

WccneposaHve npuHumMna paboThl IFOMUHECLEHTHOM Namnbl.
HabntogeHve n 06bACHEHE NpUHLMNA AeNCTBKA Nasepa.

MpuBefeHNe NPUMEPOB NCMOb30BaHMWA Na3epa B COBPEMEHHON HayKe ©
TEXHUKe.
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du3nKa
aapa

aTOMHOTIO

Mcnonb3oBaHne NHTepHeTa 418 NOMCKa MH(pOpMaLMK 0 NepcneKkTmuBax
npUMeHeHUs nasepa.

BbluvcneHne AnvHbl BOMHbI Ae Bpoiins yacTtuupl

C U3BECTHbIM 3HaYeHVEeM UMMYNbCa.

HabnwogeHne Tpekos anbda-yacTuy B kKamepe BunbcoHa.
PernctpmpoBaHve SAepHbIX W3NYYEHUIA C MNOMOLLbI  CYETYMKa
leirepa.

PacueT aHeprum cea3n aTOMHbIX f4ep.

OnpefeneHve 3apfja W MaccoBOro 4ucna aTOMHOro  fapa,
BO3HMKAIOLLEro B pe3y/bTaTe pagnoakTUBHOIO pacnaja.

BbluncneHne 3Hepruu, ocBoboXpaarouwielica npu  paguoakTUBHOM
pacnage.

OnpegeneHne NpoAyKTOB AAEePHON peakLmu.

BbluncneHne aHeprumn, ocBoboXxaaroLerica npu SaepHbIX peakuymsax.
MoHMMaHWe NPenMyLLecTB M HeAOCTAaTKOB MCMO/Mb30BaHUSA aTOMHOM
HEPrMv 1 NOHUSUPYHOLWWUX  WU3NYYEHWA B  MPOMbILIIEHHOCTH,
MeLULNHe.

N3noxeHne  CyTM  3KONIOTMYECKMX  Npo6fieM,  CBA3aHHbIX C
OMONOrMYECKNUM AeNCTBUEM PALANOAKTUBHBIX U3NYUYEHWIA.

lMpoBefeHne  KnaccuguKaunmm  3NeMeHTapHbIX 4YacTul No  UX
(hM3MYeCKMM XxapakTepucTukam (Macce, 3apsagy, BPEMEHU XU3HU,
CMUHY U T. .).

MoHMMaHWe LEHHOCTEA Hay4yHOro NO3HaHWs Mupa He Boo6LWe ANd
yefnioBeyecTsa B LENOM, a A1 KaxAoro ob6ydyarowerocs J/nYHO,
LLleHHOCTei OBfafieHMs MeTo40M HayYHOro NO3HaHWA ANA AOCTUKEHUA
ycnexa B N11060M BUAe NPaKTUYECKON AesTeNIbHOCTMU.

OO6bACHEHWe 3HAYNMOCTHM OonbiTa MaiikenibcoHa-Mopnwu

dopmMynMpoBaHMe MocTynaTos.

O6bACHeHMe ahheKTa 3amMeIeHNs BPEMEHMN.

PacueT aHeprum nokos, MMNybca, 3HePrum cBOGOAHON YacTuULbI.
MpencTaBneHve 0 XapakTepe YeTblpéX TUMNOB  (hyHAAMEHTaNlbHbIX
B3aUMOLENCTBUI 3IEMEHTapHbIX YacTuL, B BUAe Tabnmupl.
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8 TEMbl UHAMBWNAYANBbHbBIX NMPOEKTOB

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

=

AnekcaHgp puropbesny CTONETOB —PYCCKUIN (HU3UK.

AnekcaHap CtenaHoBuY I0MN0OB —PYCCKUIA YUeHbll, n3obpetaTtenb pagmo.
AnbTepHaTUBHaA 3HepreTuKa.

AKYyCTUYeCKne CBOMCTBA MONYNPOBOLHUKOB.

AHfpe Mapu Amnep —OCHOBOMONOXHWNK 3NeKTPOANHAMUKN.
ACUHXPOHHbBIN ABUraTesb.

AcTepounfbl.

ACTPOHOMUSA HaLINX SHEN.

. AToMHaa (usuka. 3otonbl. NpuMeHeHe pafgnoaKTUBHbBIX U30TOMOB.
10 BecKOHTaKTHblE MeTOAbl KOHTPONA TemMnepaTypsbl.

11.bunonspHblie TpaH3UCTOPSI.

12.6opunc CemeHOBUY AKOOM —(hU3NK KU M306peTaTeb.

©oNgkwdD

13. Benuyaiwmne oTKpbITUA (DUNKN.
14.Bunabl 3NIeKTPUYECKUX PaspsagoB. INeKTpuYeckmne paspsagbl Ha cryxbe uvenoseka.
15. BnaunaHvne getekToB Ha (huanyeckmne CBOMCTBA KPUCTasIoB.

16.BceneHHas n TeMHas MaTepus.
17.ranuneo ranunein —ocHoBaTeNb TOYHOIO €CTECTBO3HAHUS.
18. Monorpatus v ee NpUMeHeHMe.

19. 1BM>KeHne Tena NepemMeHHOl Macchl.

20. Avdpakyms B HaLLen XU3HN.

21.KnaKue Kpuctannsl.

22.3akoHbl Kupxroga gns aneKTpuyeckom Lenu.

23.3aKOHbl COXpaHEHNA B MeXaHUKe.

24.3HayeHne OTKpbITUA anunes.

25./ropb BacunbeBny KypuyatoB —(hM3nNK, OPraHn3aTop aTOMHON HayKWU U TEXHUKMW.

26.Mcaak HblOTOH —Cco3aTeNb KNacCuyeckom ¢u3nku.

27. Mcnonb3oBaHme 3NeKTPOIHEPTUN B TPAHCNOpPTeE.

28.Knaccuukaumsa n xapakTepucTUKM 3/IeMEHTaPHbIX YacTUL,.

29. KOHCTPYKLMOHHAA MPOYHOCTb MaTepuasa n ee CBA3b CO CTPYKTYPONA.

30. KOHCTpYKUMA 1 BUAbI Na3epos.

31. KpnoanekTpoHMKa (MUKPOINEKTPOHMKA M XO0L4).

32./1a3epHble TEXHONOTUN N UX UCMOJSIb30BaHME.

33. NeoHapfo fa BUHYM —y4eHblii U n3obpeTaTenb.

34.MarHuTHble n3mepeHus (MPUHLMUNbI NOCTPOEHUA NPUOOPOB, CNOCOOLI N3MEPEHNSA
MarHUTHOIO MOTOKAa, MarHUTHON MHAYKLMWN).

35.Maiikn dapageit —co3gatesnb yYeHUsa 06 31eKTPOMarHUTHOM Mofe.

36.Makc lNnaHK.

37.MeTo MeyeHbIX aToOMOB.

38.MeTobl HAGNIOAEHNA U PErUCTPALMN PafMOAKTUBHbLIX U3NYUYEHUI U YacTuL,.

39.MeToAbl onpefenieHns NIOTHOCTH.

40.Mwnxann Bacunbesny JTOMOHOCOB —YyUeHblli 3HUNKNONEAUCT.

41. Mogenun atoma. OnbIT Pe3epdopza.

42.MonekynapHo-KMHeTUYecKas Teopusa nieanbHbIX rasos.

43.MonHUA —Ta30Bbllii pa3pas B NPUPOSHbLIX YCNOBUSAX.

44.HaHOTEXHOMOrNsS —MeXAncunnanHapHas obnactb yHAamMeHTanbHON U NPUKNaLHOM
HaYKN N TEXHUKMN.

45.Hukona Tecna: XuU3Hb U HeobblYaliHble OTKPbLITUSA.
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46.Hunkonali KonepHMk —co3aaTenb reIMoLeHTPUYECKON CUCTEMbI MUpa.
47.Hunbc Bop —oAMH 13 co3haTeniel COBPEMEHHON (IU3UKN.

48. HykneocnHTe3 Bo BceneHHoiA.

49.06bACHEHME (DOTOCMHTE3A C TOUKN 3peHUS (IU3UKN.

50.OnTuyeckue ABneHUs B Npupose.

51.OTKpbITVE Y NPUMEHEHWE BbICOKOTEMNEPATYPHOM CBEPXNPOBOAUMOCTHN.
52.MepeMeHHbI 3M1EKTPUYECKNIA TOK U ero NPUMEHEHME.

53.Mnasma —Y4eTBepTOe COCTOAHWE BELLECTBA.
54.MnaHeTbl CONHEYHOI CUCTEMBI.
55. MonynpoBOAHMKOBbIE faTUMKN TemnepaTypsbl.

56.T1prMeHeHMe XNAKUX KPUCTaNI0B B MPOMbILLIEHHOCTMW.

57.MpnMeHeHne a4epHbIX PeakTopos.

58.Mpupoga eppomarHeTmsma.

59.Mpobnembl 3KONOTMU, CBA3AHHbLIE C UCNOMb30BAHUEM TEMI0BbIX MALLUH.

60. Mpons3BoACTBO, Mepefaya U UCNOMb30BAHNE 3NIEKTPOIHEPTUMN.

61.MpouncxoxgeHne COMHEYHON CUCTEMBI.

62.Mbe3031eKTPUYECKNin 3PEKT ero NPUMeHeHMe.

63.Pa3Butne cpeAcTB CBA3N U paguo.

64.PeaKTVBHble ABUraTe/in U OCHOBbI paboTbl TENIOBON MaLLMHbI.

65.PennKToBOE MN3Ny4eHue.

66. PeHTreHoBckue nyun. Mictopua OTKpbITUA. puMeHeHMe.

67.PoXxaeHne n 3BonoLNA 3Be3f.

68.Ponb K. 3. LLMONKOBCKOro B pa3BUTUN KOCMOHABTUKM.

69. CBeT —3neKTpoOMarHnTHasa BOJHa.

70.Cepreii MaBnosuy KoponeB — KOHCTPYKTOP M OpraHu3aTtop MpOU3BOACTBA PaKeTHO-
KOCMUYECKON TEXHUKMN.

71. Cunbl TpeHus.

72.CoBpemMeHHas CnyTHMWKOBasA CBA3b.

73.CoBpemMeHHas (hu3nyeckKas KapTuHa Mupa.

74.COBpeMEHHbIe CpeAcTBa CBA3MW.

75.CoNnHUE —MNCTOUYHUNK XMN3HU Ha 3eMre.

76. TpaHcthopMaTopbl.

77. YnbTpa3Byk (NonyyeHue, CBOINCTBA, NMPUMEHEHME).

78. YnpaBnsieMblii TEPMOSLEPHbIA CUHTES.

79. YCKOpUTENN 3apAdXXEHHbIX 4acTuL.

80. dun3mkKa 1 my3sblika.

81. ®un3myeckme cBolicTBa atMocdepsbl.

82. ®OTO3/1IEMEHTHI.

83. ®oTo3thheKT. MpuMeHeHMe ABNeHUSA POToIDPeKTA.

84. XaHC KpuctnaH 3pcTtes —OCHOBOMOJIOXHUK 3N1EKTPOMarHeTnama.
85. UepHble AbIpbl.

86. LLIkana 3n1eKTPOMarHMTHbLIX BOJH.

87. 9Kkonornyeckune nNpobiemMbl U BO3MOXKHbIE MYTU UX PELUEHUS.
88. 9NeKTpoHHaa NpoBOAMMOCTbL MeTannoB. CBEPXNPOBOAMMOCTb.
89. ImMununii XpuctmaHoBmy J1eHL, —PYCCKMin (U3MK.
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9 YYEBHO-METOAUYECKOE I MATEPHAJTIBHO-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 yueOHO-HATJISAHBIX TOCOOUH

- 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 y4eOHON TUCHUILTHHBI « 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 06yYatOLLMXCS;

pabouyee MecTo npenojasatens, ayauTopHas JOCKa;

KOMMNEKT  y4ebHO-MeTOAMYECKON  AOKyMeHTauum  (y4ebHWKW,  COOPHMKM  3adau,
MeTOAMYECKMe YyKa3aHUs [18 NpakTUYecKux paboT, KOHCMNeKTbl fieKUWiA, KOMMIeKTbl
VHANBUAYAIbHBIX 3afjaHuin);

KOMMNIEKT KOMMbIOTEPHBIX Npe3eHTaLui;

obyyaroLine B1LEOKACCETI;

mMozenu u3nYecKnx yCcTpomcTs;

nabopaTopHoe 060pya0BaHNE;

nnakatbl NO un3nKe (KOMMNIEKTbI MO TeMam, cuctema eguHul, CI, wkana anekTpoMarHUTHbIX
BOJIH);

NepCcoHasibHbIA KOMMbIOTEP , KCEPOKC, NPUHTEP.

TexHnYecKmne cpeacTBa 0byyeHNs:

ok

yuyebHasa ayguTopus, OCHaleHHas MybTUMEeANIAHbIM 060pYA0BaHNEM;
KOMMbIOTEP C INLEH3VOHHbIM NPOrpamMMHbIM 06eCrneyeHneM;
NoKanbHas CeTb, CETEBOE MPOrpaMMHOe 06ecneyeHue;

Tenesn3op.

MepeyeHb y4Ye6HbIX U3LaHWii, VIHTEPHET-PeCcypcoB, JONONHUTENIbHON NMTEpaTypbl

OcHoBHada nuTepaTypa

KopbiTHMKOBa, E. C. ®u3mka [OneKTpoHHbIA pecypc]: yuyebHoe nocobue: B 2 u. / E. C.
KopbiTHukoBa, J1.A. Opgep, J/1.A. HukoHopoBa, H.B. KopHeeBa, M.B. OpeHbypkuHa, T.b.
LLlapaHoBa - MarHuuToropck: ®IrbOY BO «MI'TY wm. I''I. HocoBa», 2016. - Pexum
poctyna: http://192.168.20.6/marcweb2/MO0bjects.asp

Kpamapos, C. O. ®usuka. Teopus 1 npakTuka [SNeKTPOHHbINA pecypc]: Y4yebHoe nocobue /
Mog peq. npodp. C. O. KpamapoBa. - 2-e u3fg., gon. u nepepa6. - M.: UL, PNOP, HANL]
NH®DPA-M, 2016. - 380 C. - Pexxum fgocryna:
http://znamum.com/catalog.php?bookrnfo=522108

MuHcknii, A. A. ®usnKa [SNeKTpoHHbIA pecypc]: yyebHuk / A. A. TuHckuin, . HO.
pakoBckuin ; nog obw,. pea. HO. V. Ouka, H. C. MypbiweBoi. - 4-e u3g., ucnp. - M.
POPYM: NHOPA-M, 2017. - 560 C. - Pexxum focrtyna:
http://znamum.com/catalog.php?bookrnfo=559355

JononHutensHaa nutepatypa
JemngyeHko, B. V. ®usnka [DnekTpoHHbIN pecypc]: ydebHuk / B. W. [emuayeHko,
. B. lemnugyeHko. - 6-e u3g., nepepab. u gon. - M.: UIH®PA-M, 2017. - 581 c. - Pexum
poctyna: http://znamum.com/catalog.php?bookrnfo=851529
KysHeuoB, C.W. Kypc nekumii no ¢uanke. InekTpoctaTvka. [1OCTOSHHbIA  TOK.
AnekTpomarHeTnam. KonebaHusi M BOMHbI [DNEKTPOHHBIA pecypc]: y4yebHoe nocobue /
C.W. KysHeuos, J1.WN. CemknHa, K.W. PorosumH. - Tomck: W3a-B0 TOMCKOro mnonnTex.
YHUBEPCUTETA, 2016. - 290 C. - Pexxum JocTyna:
http://znamum.com/catalog.php?bookrnfo=675264

VHTepHeT-pecypcsl
www.fcior.edu.ru (dPegepanbHblii  UEHTP MHMDOPMaLMOHHO-06pa3oBaTe/lbHbIX PECYPCOB).
www.dic.academic.ru (Akagemuk. CnoBapu n aHUMKIOMNELNN).
www.booksgid..com (Boo” Gid. nekTpoHHas 61bnnoTeka).
www.globalteka.ru (Fnobanteka. FnobanbHas 6U6IMOTEKA HayUHbIX PECYpPCOB).
www.window.Edu.ru (EguHoe okHO focTyna K o6pa3oBaTte/ibHbIM pecypcam).
www.stbooks.ru (Jlydiias yyebHasa nutepartypa).
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© oo N

11.
12.
13.

www.school.edu.ru (Poccuiicknii obpasoBaTesibHblii  nopTan. J[LOCTYNHOCTb, KayecTBo,
3(h(heKTUBHOCTD).

www.ru/book (dnekTpoHHas 6ubnnoTeyHas cuctema).

www.alleng.ru/edu/phys.htm (O6pa3oBaTencHble pecypcbl VIHTepHeTa Pur3mKa).
www.school-collection.edu.ru (EgnHas Konnekumns LnppoBbiX 06pa3oBaTe/ibHbIX PECYPCOB).
www.n-t.ru/nl/fz (Hobenesckue naypeatbl No QU3NKe).

www.nuclphys.sinp.msu.ru (AgepHas gusmka B VIHTepHeTe).

www.kvant.mccme.ru (Hay4YHO-NONYNAAPHbLIA PU3NKO-MaTEMATUYECKNIA XKYPHaN «KBaHT»).
www.yos.ru/natural-sciences.html (eCTeCTBEHHO-Hayu4HbI XypHan Ans Monogexu «lyTb

HayKy»).

NunTtepatypa gnsa npenogasatenei
06 ob6pasoBaHuK B Poccuiickoi ®epepaumn: degepanbHblil 3aKoH 0T 29.12. 2012 Ne 273-$3
(8 peq. PepepanbHbix 3akoHOB 0T 07.05.2013 Ne 99-®3, 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 PefilepanbHbiM 3aKOHOM 0T 04.06.2014
Ne 145-®3, B peg. O1 03.07.2016, ¢ u3m. ot 19.12.2016.)
Mpuka3 MwuHucTepcTBa 06pa3oBaHMs U Haykn PP ot 31 pgekabpa 2015 r. N1578 "O
BHECEHUM MW3MEHEeHWI B (heflepanbHblii TOCYLAPCTBEHHbIA 00pa3oBaTefibHbIA  cTaH4apT
cpeaHero o6uiero obpasoBaHus, YTBEPXKAEHHbIM MpukasoM MuHUcTepcTBa 06pa3oBaHUsA ©
Hayku Poccuiickoin ®egepauun ot 17 mas 2012 r. N413.
Mpuka3 MunHo6pHayku Poccum oT 29 gekabps 2014 1. Ne 1645 «O BHeCEHMM WM3MEHEHWIA B
npukas MuHucTepcTBa ob6pasoBaHusa U Hayku Poccuiickoii ®epepauyumn ot 17 mas 2012 T.
Ne 413 «O6 yTBEpXAeHUWN (hefepanbHOro rocyaapCcTBeHHOro 06pa3oBaTe/lbHOro cTaHgapTa
cpefHero (MonHoro) obLero 06pasoBaHms».
MucbMo denapTameHTa rocyAapCTBeHHOW NOMUTUKK B Chepe NOATOTOBKM paboumnx Kagpos u
ANO MwuHobpHaykn Poccum ot 17 mapta 2015 1. No 06-259 «PekomeHgauumn no
opraHusaumm MoflyyeHns cpefHero o6bulero o6pa3oBaHMA B npefenax OCBOEHUSA
obpa3oBaTe/ibHbIX MporpaMMm  CpedHero npogeccMoHanbHOro o06pa3oBaHUsi Ha 6ase
OCHOBHOr0 06wero obpasoBaHWs C y4yeToM TpeboBaHWMA (hefepasibHbIX FOCYAAPCTBEHHbIX
o6pa3oBaTe/ibHbIX CTaHZApTOB W MOSy4yaemMoin npogeccum WM cneunanbHOCTU CpefHero
npogeccMoHanbHOro 06pa3oBaHus».
OmnTpnesa B. ®., BacunbeB J1. . ®dusnka fna npodgeccuini n cneynanbHOCTENR
TEXHUYECKOro Npouna: MeToAMYeCcKne peKoMeHbauumn: meTog. nocobue.- M., 2010.
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MpunoxeHne 1
AKTUBHbBIE N UHTEPAKTUBHbBIE METO /bl OBYYEHWA

1 AKTVBHble ¥ MHTEPAKTMBHbIE METOAbI UCMONb3YIOTCA NPU NPOBEAEHUN TEOPETUYECKUX U
MPaKTUYECKUX 3aHATUIA:

Pasgen/tema MpnmeHaemble aKTUBHbIE KpaTKaa xapakTepucTunka
N NUHTEPaKTUBHbIE MeTOAb!
Pasgen 1 MEXAHUKA C 3JIEMEHTAMW TEOPUN OTHOCUTE/IBHOCTW

Tema 1.1 KnHemaTtuka Jlekuua-npeseHTauma. Mpe3eHTauunsa «MexaHnyeckoe ABUXKEHUE»

Tema 1.3 3aKOHbI Pab6oTa B ManbIx rpynnax CTyAeHTbl CAAKOT 3a4eT, peLlatoT KONMEKTUBHO

COXpaHeHuns B 3aflayM, OTBEYalT Ha BOMPOCLI. [Npe3eHTauns

MexaHuKe «PeaKTUBHOE [BUXeHMEe»

Pasgen 2 MONEKY NAPHAA ®N3VKA. TEPM[OANHAMUKA

Tema 2.1 OcHoBbl [1pobnemHas nekuymus [MpenogaBaTtenb B Havyaie UM N0 XoApy

MO/JIEKYNAPHO- «ABCONOTHaS N3NI0XKEHUA Yy4yebHOro Marepmana cosgaet

KMHETUYECKOM Temneparypa» npobnemMHble  cuTyauum 1 BOBJ/IEKaeT

Teopun.  geanbHblin CTyAeHTOB B uMX aHanmi.  O6cyxpatoT

ras CYLLEeCTBOBaHME  MpeAefibHO  HU3KUX "
BbICOKMX Temneparyp

Tema 2.2 CgoiicTBa JleKums-npe3eHTauus. MpeseHTauns  «TBepable Tena M UX

napoB, >XWAKOCTER u cBOWCTBa», «CBOWCTBA XXWNAKOCTEN»

TBEPAbIX TeN
Pasgen 3 OCHOBbBI SJTEKTPOAVHAMUKN

Tema 3.3 MpobnemHas nekuus. CofepxxaHue  MoOJaeTcd  Yepes  Cepuio
SNeKTPUYECKUii TOK B BOMPOCOB O  MNPOBOAMMOCTM  Cpef, O
NMonynpoBOAHMNKAX HOCUTENAX TOKa, NMPUMEHeHWUU TOKa B cpejax,

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

Tema3.5 Nekuuna-npeseHTauus. MpeseHTauns «NEKTpoMarHuTHas
ANeKTpPOMarHnTHasa NHAYKLMA», «CaMOUHAYKLNA»

NHOYKUWA

Pasgen 4 KOJIEBAHWA VU BOJTHbI

Tema 4.2 BuHapHbIn ypokK Ha  ypoke  m3suku N MaTemMaTUKK
ONeKTpOMarHuTHble paccmaTpuBaeTCs  MPUMEHeHWe  rpafuKoB
KonebaHns v BO/HbI TPUTOHOMETPUYECKUX PYHKUMUIA K ONUCaHUIO

3NEeKTPOMarHUTHbIX KonebaHui.
Pasgen 5 ONTUKA

Tema 5.1 Tlpupoga Jlekuua-npeseHTauus. B xopne nekuum npet nepegava
cBeTa. BonHosble npenojasaTtesieM WHMoOpMaumMm CTyLeHTam
CBOMCTBA CBeTa COMPOBOXAEHWEM W MOKA30M OMbITOB MO

Andpaxumw, AeMOHCTpaLmen

ANPaKLMOHHOM PELLETKM, NIaKaToB.
Pasgen 6 SJIEMEHTDbI KBAHTOBOW ®UN3NKW

Tema 6.1 KBaHTOBas Nekunsa-npeseHTayms. Mpe3eHTauus «PoTOIPGEKT n ero
onTuKa NPUMEHEHUNE»

Tema 6.2 CtpoeHue JleKuns - Bu3yanmnsaums B xope nekuuu nepepaya npenojasateniem
aToMa M aTOMHOro MH(MOpMaLMWU  CTYAeHTaMm  COMpPOBOXKAaeTcs
anpa rnokasoM njakaroe, Tabnuy  CTpPOeHus

aTomos, Tabnuubl MeHaeneesa
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MpunoxkeHune 2

MEPEYEHb MPAKTUYECKUNX VN TABOPATOPHbIX 3AHATUNN

CopgepxxaHue TeMbl MPaKTUYECKNX N NabOPaTOPHbIX 3aHATUN Kon-Bo
00y4eHuns 4yacos
BeepneHune NabopaTopHas paboTta 1 OnpegeneHne NAOTHOCTA BeLLeCTBa 2
Pasgen 1 MEXAHUWKA 10
1.1 KnHematuka MpakTnyeckasa pabota Ne 1 PewleHune 3a4ay no KMHeMaTuKe 2
MpakTnyeckas pabota Ne 2 PelleHue 3a4a4 Ha napameTpbl 2
BpaLlaTeNbHOro ABUXeHUs
1.2 3aKOHbI MpakTnyeckasa pabota Ne 3 PeweHune 3aay Ha 3akoHbl HblOTOHA 2
MeXaHUKN HbloToHa
1.3 3aK0oHbI MpakTnyeckasa paboTa Ne 4 PewleHune 3aay Ha 3aKOHbI 2
COXpaHeHus B COXPaHEeHUs UMNynbca 3Heprum
MeXaHuKe NabopaTtopHasa paboTta Ne 2 Mi3yueHune 3aKOHa COXpaHeHUS 2
MeXaHUYeCKON aHeprum
Pasgen 2 MONEKYNTAPHAA ®UN3NKA. TEPMOANHAMUWKA 14
2.1 OcHoBbl TMpakTnyeckas pabota Ne 5 PewweHune 3agay no Teme OCHOBbI 2
MONEKYNSAPHO- MKT
KUHETUYEeCKOW NabopaTtopHasa paboTta Ne 3 NMpoBepKa ra3oBbiX 3aKOHOB 2
Teopumn. MpakTnyeckasa pabota Ne 6 PelleHune 3aay Ha ypaBHeHMe 2
N peanbHblin ras COCTOSIHUA UAeaNbHOro0 rasa, U3onpoLecchbl
2.2 CBoiicTBa NabopaTtopHasa paboTta Ne 4 PocT KpucTannos 2
napoB, Xugkocten JlabopaTtopHas pa6oTa Ne 5 Vi3MmepeHue BNaXXHOCTU BO3fyXa 2
N TBEPAbIX TEN Na6opaTtopHasa paboTta Ne 6 OnpegeneHve yaenbHoM 2
TENN0eMKOCTH BeLLecTBa
2.3 OCHOBbI MpakTuyeckas paborta Ne 7 PeweHuve 3agay no teme «OCHOBbI 2
TEPMOAMHAMUKM TEPMOLMHAMUKN»
Pasgen 3OCHOBbI STEKTPOANHAMUWKN 28
31 MpakTnyeckasa pabota Ne 8 PelleHune 3a4ay no teme 2
JNeKTpuyeckoe «ONIEKTPOCTATMKAY.
rnone
3.2 3aKOHbI Na6opaTtopHas pabota Ne 7 MN3yuyeHue 3akoHa Oma g/1a ydactka 2
MOCTOSIHHOrO TOKa  Lienu.
Na6opaTopHaa pab6oTta Ne 8 OnpepfeneHune yaensHOro 2
COMpPOTMBEHNSA NPOBOLHUKA
NabopaTopHaa pa6oTa Ne 9 [Nposepka napan/ieNbHOro 2
COeANHeHNs NPOBOLHUKOB
Na6opaTopHaa pa6oTta Ne 10 VccnefoBaHue 3aBUCMMOCTH 2

MOLLHOCTW, NOTPe6sSieMOoii NaMNOi HaKaIMBaHWS OT HaNpPsHKEHUS
Ha ee 3aXMMax

Na6opaTtopHaa paboTta Ne 11 OnpegeneHvie SAC v BHYTPEeHHErO 2
CONPOTUBNEHUSA UCTOUYHMKA 3N1EKTPUYECKOIN 3HEprum»

MpakTuyeckas paborta Ne 9 PewleHune 3a4a4 Ha 3aKoH Oma. 2
ConpoTusneHue. 3aKOHbI COeANHEHNA

MpakTnyeckasa pabota Ne 10 PelleHue 3aa4 Ha CMeLlaHHOe 2
COeflMHEHME MPOBOLHUKOB

MpakTuyeckas paborta Ne 11 PelleHue 3aay Ha 3akKoHbl Oma 2
MpakTnyeckasa pabota Ne 12 PelueHune 3ag4ay Ha hopMy/ibl 2

pa60TbI N MOLLHOCTKM TOKa
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3.3

AneKTpryecKuin
TOK B
NnonynpoBOAHMKaX
35
JNeKTpoMarH1THasa

VHAYKUMS

NabopaTopHasn paboTa Ne 12 N3yueHune CBOICTB
nonynpoBOLHWKOB

NabopaTopHaa pa6oTta Ne 13 OnpegeneHne 3neKTPOXMMUYECKOTO
9KBUBANEHTA MeaMn.

MpakTnyeckad pabota Ne 13 PeweHne 3agady no Teme
«MarHuTHoe none»

MpakTnyeckad pabota Ne 14 PeweHne 3agady no Teme
«INEKTPOMarHUTHas NHLYKLNSA».

Paspen 4 KOJIEBAHWA 1 BOJIHbI

4.1 MexaHun4eckune
KonebaHus n

BOJIHbI

4.2
ANeKTPOMarHuUTHbIE
KonebaHns 1 BOMHbI

Pasgen 5 OMTUKA
5.1 Mpwupoga

cBeTa. BonHoBble
CBOIiCTBA CBETA

NabopaTopHas paboTta Nel4d N3yyeHne 3aBMCMMOCTI nepuoga
Koneb6aHWnin HUTAHOTO (MU NPY>XUHHOM0) MasTHUKA OT AJIMHbI HATK
(nnn maccel rpysa).

MpakTnyeckas paborta Ne 15 PewleHue 3agay no teme
«[MepemMeHHbIn TOK. TpaHchopmaTop»

NabopaTtopHasa paboTta Ne 15 3yyeHne ycTpoincTea
TpaHcgopmaTopa, reHeparopa

NabopaTtopHasa pa6ota Ne 16 OnpegeneHve nokasatens
NPenoM/eHns CTeKna.

Na6opaTtopHasa pabota Ne 17 HabnoLeHne CNekTpoB U3yyeHus
1 NOroLLeHns

Na6opaTtopHasa pabota Ne 18 N3mepeHne AnMHbI CBETOBOW BOSIHbI
C MOMOLLbIO ANPPaKLNOHHOW PeLLeTKu

Nab6opaTtopHasa pab6oTa No 19 WM3yyeHue wHTepdepeHUUn wu
AngpakLmm

MpakTuyeckas pab6ota Ne 16 PelleHve 3afay Ha 3aKOHb
NpenoMIeHns

MpakTnyeckaa pabota No 17 PelieHue 3afay C UCMOMb30BaHNEM
(hopmynbl ANPPaKLNOHHOW PeLLETKN

MpakTnyeckasa pabota Ne 18 PeweHue 3agady no pasgeny
«OnTnka»

Pasgen 6 SNIEMEL[Tbl KBAHTOBOW ¢ nsukn

6.1 KBaHTOBas
onTuKa

6.2 dun3nka atoma
N aTOMHOr0 sigpa
NTOIro

MpakTnyeckasa pabota Ne 19 PewleHune 3aga4 No TeMe «3aKoHb!
(hoToathhekTar»

MpakTuyeckas pabota Ne 20 PelleHue 3a4ay no Teme
«Pain0aKTUBHOCTb. 3anunch A4EPHbIX peakLuiix»
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NNCTrPErMCTPALUVN NBMEHEHUW N AOMOJTHEH] W

Ne Pasgen paboueli
n/n nporpaMmbl

2 TWUTyNbHbI IUCT

3 9. Yyeb6Ho-
METOANYECKOE U
maTepuaibHO-
TEXHUYecKoe
obecneyeHne
nporpamm y4e6Hol
AUCUMNNNHBI

4 9. YuebHo-
MEeTOAMNYECKOE U
maTepuanbHo-
TEXHUYECKOE
obecneyeHne
nporpamm y4e6Hol
ANCUMNNHBI

KpaTkoe cofepxaHne U3aMeHeHUs/[0noHeHs

Pabouas nporpamMma y4ebHOW  AucUMNIMHBE  «PU3nKa»
aKTyanu3nMpoBaHa C BHECEHUEM W3MEHEHWIA B 3MNEKTPOHHbINA
BapuaHT.

Ha ocHoBaHuun npukasa pektopa Pre0Y BO “MITY wm. ..
Hocosa” Ne 10-30/465 ot 17.07.2018 r. TekcT “MUHNCTEPCTBO
06pa3oBaHNs U HayKN” 3aMEHUTb Ha TeKCT “MWHNCTEPCTBO
HayKM 1 BbICLLEr0 06paszoBaHms Poccuiickoii Pegepauyn’

B cBA3M C 3aK1OYEHMEM KOHTPaKTOB CO CTOPOHHUMM
3NIEKTPOHHbIMM ~ BMOIMOTEYHBIMM  cucTemammn  “HOpaint”
(Oorosopbl KOpaint 36C www.biblio-online.ru Ne/l-1096-18,
No/1-1097-18), “BOOK.RU” (Horosop KHOPyc meama 3BC
BOOK.ru  Ne18493307/-1093-18) pasgen 9. YudebHo-
METOAMYECKOE W  MaTepuabHO-TEXHUYECKOe obecneyeHve
nporpamm y4ebHOI ANCUMNANHBI MYHKT «[lepeyeHb yuebHbIX
n3gaHnin, VIHTepHeT-pecypcoB, JOMOHWUTENbHON NUTepaTypbi»
4nTaTh B HOBOW pefjaKLmu:

OcHoBHasa nuTepartypa
1 ®usuka. Teopusi M npakTuka [SNEKTPOHHLIA pecypc]:
YyebHoe nocobue / Mog pea. npod. C.O. Kpamaposa. - 2-e
u3ga., gon. v nepepab. - Mocksa: VL, PUOP, HNL, MIHDPA-M,
2016. - 380 C. - Pexxum foctyna:
http://zmnium.com/bookread2.php?book=522108 -. 3arn. ¢
3KpaHa. - ISBN 978-5-369-01522-3
2. MuHckunin, A. A. du3nKa [IneKTPOHHLIN pecypc]: y4ebHUK
[ A A MuHckuia, . KO, MpakoBckuiA ; nog o6y, pea. HO. W
[Ovka, H. C. MypbiweBoii. - 4-e u3g., mucnp. - M.: POPYM:
MH®PA-M, 2017. - 560 c - Pexum pgoctyna:
http://znanium. com/catalog.php?bookinfo=559355

[JononHuTtenbHasa nuTtepatypa

1 [JdemugueHko, B. WN. ®dusmka [3NeKTPOHHbIA pecypc]:
yuebHuk / B. V. OemugyeHko, V. B. emnayeHKko. - 6-e u3g.,
nepepab. n pon. - MockBa: MH®PA-M, 2017. - 581 c. -
Pexkum foctyna:
http://zmnium.com/catalog.php?bookinfo=851529
2. Kypc nekuuii no ¢usmke. AnektpocTaTvka. [OCTOAHHbINA
TOK. QnekTpomarHeTusM. KonebaHusi 1 BOMHbI [ONeKTPOHHbIN
pecypc]: y4ebHoe nocobue / KysHeuos C.A., CemkuHa J1.U.,
PorosuH KW. - Tomck: u134-B0 TOMCKOro MoOnUTEX.
yHuBepcuteTa, 2016. - 290 c. - Pexum pgocryna:
https://new.zmnium.com/read?id=218874 - 3arn. ¢ skpaHa. -
ISBN 978-5-4387-0562-8
B cBA3M ¢ OGHOBMEHMEM  MNAT(OPMbl  3NEKTPOHHON
616MoTeyHO cucTemMbl  “3HaHuMym” pasgen 9 Paboueii
NporpaMmbl YATaTb B HOBOI pefaKLmu:

OcHoBHasa nuTepaTypa
1 ®usmka. Teopusi M npakTuka [SNEKTPOHHLIA pecypc]:
YuebHoe nocobue / Mog pepd. npog. C.O. Kpamaposa. - 2-e
n3g., gon. n nepepab. - Mocksa: ML, PUOP, HL, MH®PA-M,
2016. - 380 C. - Pexxum foctyna:
http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢
aKpaHa. - ISBN 978-5-369-01522-3
2. MuHckunin, A. A. dusnka [SneKTpoHHBIN pecypc]: y4ebHmK
[ A A MuHckunia, T, KO, MpakoBckuid ; nog o6, pea. HO. W
[Juka, H. C. Mypblwesoid. - 4-e n3g,., ucnp. - M.: ®OPYM:

[Jara, Moanuck
Ne mpoTokona npeaceaaTens
3acefaHus MK MK
13.09.2017 r.

MpoTokon Nel

12.09.2018 r.
Mpotokon Ne 1

12.09.2018 r.
Mpotokon Ne 1

11.09.2019 .
MpoTtokon Ne 1
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9. YyebHo-
MeTOANYECKOe U
maTepuanbHo-
TEXHUYECKOE
obecneyeHne
nporpamm y4e6Hol
AUCUMNNNHBI

MH®PA-M, 2017. - 560 c - Pexum pgoctyna:
https://znanium.com/read?id=90067

[JononHuTtenbHasa nuTtepatypa
1 [OemugyeHko, B. W. ®usuka [SneKTpoOHHbIA pecypc]:
yuebHuk / B. W. OdemugyeHko, V. B. emnayeHko. - 6-e m3g,,
nepepab. u gon. - Mocksa: MIH®PA-M, 2017. - 581 c. -
Pexxkum goctyna: https://znanium.com/read?id=265557
2.Kypc nekuuii no usmke. OnekTpocTaTuka. [MOCTOSHHbIN
TOK. OnekTpomarHetnam. KonebaHns v BOMHbI [SNEKTPOHHbINA
pecypc]: y4yebHoe nocobue / KysHeuos C.W., CemkuHa J1.U.,
PoroswH KW. - Tomck: u3g-80 TOMCKOrO  MoSiUTEX.
yHuBepcuteTa, 2016. - 290 c - Pexum pocryna:
https://znanium.com/read?id=218874 - 3arn. ¢ akpaHa. - ISBN
978-5-4387-0562-8
B cBA3M C  OGHOBMEHMEM  MaTepuasbHO-TEXHUYECKOrO
obecneyeHns n. Y4yeOHO-METOAMYECKOE W  MaTepuaibHO-
TeXHMYecKoe ob6ecreyeHMe nporpamMm Y4ebHOW AMCLMMNHBI
4MTaTb B HOBOM peaakumm:
08.02.01 CTponTensCTBO MW 3KCmnyaTauus 34aHuii  w
COOPY>KeHU - KabuHe T MaTemaTuku
YuebHasa ayauTopus A1 NPOBEAEHUA Y4YeBHbIX 3aHATUIA,
MPaKTUYECKNX W NabopaTOPHbIX 3aHATWIA, CaMOCTOSTENbHOM
paboTbl, ANA FPYMNOBbIX W WHAMBMAYANbHLIX KOHCYMbTaLui,
[19 TeKYLLEro KOHTPOAA 1 MPOMEXYTOUHO aTTecTaumy;
Pabouee MeCTO npenojasaTens: MepCOHa/bHbIA KOMMbIOTEP,
MPOeKTop;
paboune MmecTa oOyuvaromxcs, [0CKa Y4ebHasd, Yy4yebHas
mebens;
KO®, pgemoHCTpauuMoHHOe  obopyfoBaHuWe Mo Teme
"INepemMeHHbIN TOK", AEMOHCTpauuoOHHOe 060pyfoBaHME MO
Teme "IneKTpocTatvka', MOLENN KPUCTA/IMYECKON PEeLLeTKM,
[EMOHCTPALMOHHOe o6opyaoBaHue no Teme
"OnekTpoMarHeTusm", Mogens "OneKTpodopHan MalLnHa";
AMMepMeTpbl NabopaTopHbIe;
BapowmeTp;
BonbTmeTpel;
MynbTUMETpBI;
ONeKTpoMeTp;
TpyOKM CTEKNAHHbIE;
LLTaTnBbl nabopaTtopHble wn-01;
Tabnunua MeHgeneesa;
'MrpomeTp ncuxomeTpuyeckunii BUT-1;
Habopbl pe3ncTopos Ans NpakTUKyMma;
Habopbl nabopatopHble «MexaHuKa;
Hab6opbl nabopaTopHble MO 3NEKTPOM3Y;
Habopbl nabopaTopHble «ONTHKax;
Mogenu no husmke;
Habop Mo anekTponunsy (4EMOHCTPaLMOHHbIN);
Mpnbop pAnsa [geMOHCTpauuM 3aBUCMMOCTW  COMPOTUB/IEHMS
MeTansa oT TeMMepaTypbl;
Mpubop ana n3yyeHns npasuna JleHug;
Mpnbop AnA U3MepeHWs AAVHbI CBETOBOW BOSIHLI C HabopoMm
ONDPaKLMOHHBIX PELLIETOK;
Mpr3ma NoBepoYHas MarHUTHas;
MS Windows (nognucka Imagine Premium) gorosop [O-1227-
18 o7 08.10.2018, cpok geiictams: 11.10.2021;
MS Windows (nognucka Imagine Premium) gorosop A-757-17
0T 27.06.2017, cpok gelictaus: 27.07.2018,
Calculate Linux Desktop cBobogHo pacnpoctpaHsemoe 10
(https://www.calculate-linux.org/ru/), CpOK Lencrens:
6eccpoyHo;
MS Office Ne135 ot 17.09.2007, cpoK LelicTBUsA: 6eCCPOUHO;
7 Zip cBobofHO pacnpoctpaHsemoe (https: //www.7-zip.org/),
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MpoTtokon Ne 1
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CPOK JCHCTBHSA: OECCPOTHO

08.02.09 Monmanrc, Hanaoxa u SKCNIyamayus
2NEKMPOOOOPYOOSAHIUS — NPOMBIUIEHHBIX U SPANCOAHCKUX
30anuti — Kabunem Mamemamuxu

YueOHaa ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
H 1a0OPaTOPHBIX 3aHATHH, IS TPYIIOBBIX H HHIHBHIY ATbHBIX
KOHCYJIbTAI[MH, AN TEKYIIETO KOHTPOISL M TIPOMEKYTOUHOH
aTTeCTaluH

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
MPOCKTOP, padodumMe MecTa OOYYAROIMXCH, JOCKA yucOHad,
yueOHas MeOep;

K3®, nmeMOHCTparmMoHHOC  OOOPYAOBAHHC IO  TEMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThka", MOJACTHM KPHCTAJIIMYECKON PEIIETKH,
JEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"ImekTpoMarHeTH3M", MOACKE " IIeKTpoPopHas MammHA"
AmmnepmeTpsl 1a00paTOPHEIE.

Bapomerp;

BoasT™eTpsL

My IbTHMETPSL.;

DICKTPOMETD;

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmuia Meunaeneesa,

I'mrpometp ncuxomerprdeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPaKTHKY M,

Habopsr maboparopubic «MeXaHUKa».;

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o ¢pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

[Tpubop Ams1 ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METala OT TEMIIEPATYPBbI,

[Mpubop mnma u3yueHU npasmia JIcHna;

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

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 [1-757-17
ot 27.06.2017, cpox nerictBusa:27.07.2018, Calculate Linux

Desktop CBOOOIHO 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 J-1421-
15 ot 13.07.2015, cpoxk aetictBu:13.07.2016

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

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

09.02.01 KounviomepHoie cucmemsl i Komniexcol — Kabunem
Mamemamuyeckux oucyunaun

YucOHAad ayauTOpHsA A1 NPOBCACHHA YUCOHBIX 3aHATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSITEIIFHOM PadOTSHI, IS TPYIIIOBBIX M HHIUBHIYAIbHBIX
KOHCYJIbTAI[MH, AN TEKYIIETO KOHTPOISL M IIPOMEKYTOUHOH
aTTeCTalUH

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
MPOEKTOP;

paboume Mecra O0Oy4arOIMXCs, JO0CKa yucOHasi, yuecOHas
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Mmebenb

K3®, nmemMOHCTpamuoHHOC ~ OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaThKa", MOJACTH KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPALIMOHHOE 000pyIOBaHHE o TEeME
"OnekrpoMarseTH3M", MOETD "DIeKTpodopHAT MAIIHHA"
AmmnepmeTpsl 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerprueckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPAKTHKY M,

Habopsr naboparopusic «MexaHuKa»,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem nio pu3uke;

Habop mo 31ekTponan3y (IeMOHCTPALIHOHHEIH);

[Tpubop AmI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METajIa OT TEMIIEPATYPBI,

[Mpubop ang u3yucHU npasuia JIcHua;

[Tpubop it M3MEPEHUs! IIHHBI CBETOBOH BOJIHBI C HaOOPOM
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) aorosop /I-757-17
ot 27.06.2017, cpox neticrems: 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 coboano pacmpocrpanmsemoe (https://www.7-zip.org/),
CPOK JeHCTBHSA: OECCPOTHO

09.02.03 IIpoepammuposanue 8 KOMNbIOMEPHBIX CUCHEMAX —
Kabunem Mamemamuyeckux Oucyuniut

YucOHAad ayauTopHa [OI1 TPOBCACHHA YUCOHBIX 3aHSATHIA,
TIPAKTHYCCKUX u TabOPaTOPHBIX 3aHATHH, in
CaMOCTOSITENIFHOM PadOTHI, IS TPYNIIIOBBIX M WHIWBH/YATbHBIX
KOHCYJIbTAIIMH, AN TEKYIIETO KOHTPOISI M TIPOMEKYTOUHOH
aTTECTALNH.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
TIPOCKTOP;

paboume Mecrta OOyYaroImmMXcs, JO0CKa YyucOHas, yuecOHas
MeOeb;

K3®, nmemMOHCTpamuoHHOC — OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JDIeKTpocTaThKa", MOJCTH KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"ImekTpoMarHeTu3M", MOACKE " IIeKTpoPopHas MammHA"
AmmnepmeTps 1a00paTopHEIE;

Bapomerp;

BoasT™eTpHr,

My IbTHMETPSI,

DICKTPOMET);

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmuia Menaeneesa,

I'urpometp ncuxomerpudeckuit BUT-1;
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HaOopsI pe3ncTopoB 111 MPAKTHKYMA,

Habopsr naboparopueic «MexaHukay,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr nabopatopusic «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 HabOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepoYHAsT MATHUTHAS,

MS Windows (moamucka Imagine Premium) morosop [-1227-
18 ot 08.10.2018, cpox aekictBms: 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 pacTmpocTpaHICMOC o
(https://www.calculate-linux.org/rv/), CPOK JICHCTBHSA:
0cCCpPOUHO;

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

13.02.11 Texnuueckas sxcniyamayus u  06cICUBAHUE
2NEKMPUUECKO20 U NEKMPOMEXAHUYECKO20 060pYO08aHUs (NO
ompacnam) — Kabunem Mamemamuxu

YucOHAad ayauTopHa [OI1 NPOBCACHHWA YUCOHBIX 3aHATHIA,
MPAKTHYCCKUX W ITA00PATOPHBIX 3aHATHH, NI TPYIIOBBIX H
HHIWBUAYAIBHBIX KOHCYJNBTAUWH, M1 TEKYIICTO KOHTPOJII H
TIPOMEXKY TOUHOH aTTECTALNH, 1T CAMOCTOSTCIHHON pabOTHL
Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
TPOEKTOP;

paboume Mecta OOyJaroImmXcs, J0CKa YyucOHas, yucOHas
Me0eb

K3®, nmemMOHCTpamuoHHOC ~ OOOpPYAOBAaHMEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThKa", MOACTHM KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpodopHaT MammuHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKH CTEKISIHHBIE,

[Trarussr madoparopuslie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 11 MPAKTHKY M,

Habopsr naboparopusic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem nio pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop Ams1 JEMOHCTPALMH 3ABHCHMOCTH COTIPOTHBICHHS
METaJIa OT TEMIIEPATYPBI,

[Tpubop nns n3ydeHus mpasuna JleHma;

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

ITpu3ma moBepovHAs MATHATHAS

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

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

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

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

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

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

15.02.01  Moumadic v mexHuyecxkas  IKCHIYAMayus
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 mpemogaBaTensi: NMEPCOHATBHBIH KOMIIBIOTED,
TIPOCKTOP;

paboume Mecta OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
Me0eIb

K3®, nmemMOHCTpanmuoHHOC  OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaTuKa", MOJACTHM KPHCTAJIMYECKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHUE 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;

HaOopsI pe3ncTopoB 11 MPAKTHKYMA,

Habopsr naboparopueic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop Ams1 ASMOHCTPALMH 3aBHCHMOCTH COIIPOTHBICHHS
METajIa OT TEMIIEPATYPBbI,

[Mpudop ang u3yucHU npasmuia JIcHua;

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

ITpu3ma moBepovHAs MATHUTHAS

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

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

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

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

15.02.03 Texnuuecxaa sxenayamayus eUOpaAsIUIeckKux MAauiiiH,
2UOPONPUBODOE U 2UOPONHEEMOASHIOMAMUKY  —  KaOuHem
Mamemamuxu

YucOHad ayauTopus A1 MPOBSACHUS YUCOHBIX, MPAKTHUCCKIX
1 J1a00OPATOPHBIX 3AHATHIH, I CAMOCTOSITCILHON padOThI, 17
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TPYINOBBIX M HHAWBHAYATIbHBIX KOHCYJIbTALMH, AMA TEKYyLIECrO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouce MecTo mpemoAaBaTeNs: MEPCOHAIBHBIN KOMIBIOTED,
TIPOEKTOP;

paboume Mecra OOyJaroImmmXcs, JO0CKa YyucOHas, yucOHas
Mmebenb

K3®, nmemMoOHCTpanmuoHHOC  OOOPYAOBAHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "JIeKTpocTaThka", MOACTHM KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpoopHas MamuHA"
AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasTMeTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma Menneneesa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPAKTHKY M,

Habopsr naboparopusic «MexaHuKa»,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHEAY,

Mopem o ¢pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

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

[Tpubop xng u3yueHU npasmia JIcHna;

[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 /I-757-17
ot 27.06.2017, cpox neticrems: 27.07.2018, Calculate Linux
Desktop CBOOOIHO pacmpocTpaHICcMOC o
(https://www.calculate-linux.org/ru/)  (https://www.calculate-
linux.org/ru/), cpok AeHCTBU: OECCPOTHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

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

15.02.07 Aemomamuszayus mexHONO2UYECKUX NPOYEcco8 U
npou3soocme (no ompaciim) — kabumnem Mamemamuxy
YueOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
7 1a00PATOPHBIX 3aHATHH, I CAMOCTOSTEILHON padOThI, I
TPYINOBBIX M HHAWBHAYATIBHBIX KOHCYJbTALMH, A TEKYILETO
KOHTPOJIA M MPOMEKYTOUHOH aTTECTAlUI

Pabouee mecTo mpemogaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
TIPOEKTOP;

paboume Mecrta OOyJaroImmmXcs, J0CKa yucOHas, yucOHas
Mebenb

K3®, nmemMOHCTpanmuoHHOC ~ OOOPYAOBAaHMEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPAHOHHOS OOOPYIOBAHHC II0
TeMe "JIeKTpocTaThKa", MOJACTH KPHCTAJIIMYCCKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpoopHAT MamuHA"
AmmnepmeTps 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETP;
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TpyOKu CTEKISIHHBIE,

[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 31ekTpoan3y (IeMOHCTPAIHOHHELH);

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

[Mpubop ang u3yueHU npasmia JIcHa;

[Tpubop st M3MEPEHUs! IHHBI CBETOBOH BOJIHBI C HaOOPOM
JU(PPAKIMOHHBIX PEIICTOK,

ITpu3ma mosepovHAs MATHATHAS

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

MS Windows (moamucka Imagine Premium) aorosop JI-757-17
ot 27.06.2017, cpox peticrems: 27.07.2018, Calculate Linux
Desktop CBOOOTHO pacmpocTpaHIeMOC o
(https://www.calculate-linux.org/ru/), CpOK JCHCTBHSA:
0ecCpoUHO

MS Office morosop Nel35 ot 17.09.2007, cpok IOeHCTBHIL:
0eCcCpPOUHO

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

22.02.01 Memannypeus uepnvix Mmemaiios — Kabunem
Mamemamuxu

YucOHaa ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKIX
7 1a00PATOPHBIX 3aHATHH, I CAMOCTOSTENFHON padOThI, I
TPYINOBBIX M HHAWBHAYAJIbHBIX KOHCYJIbTALMH, AMA TEKYyLIECrO
KOHTPOJI M MPOMEKYTOYHOH aTTECTALINN.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
TIPOCKTOP;

paboume Mecrta OOyvaroImmmxcs, J0CKa yucOHas, yucOHas
Melenb

K3®, nmemMOHCTpamuoHHOC ~ OOOpPYAOBAaHMEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaThKa", MOACTH KPHCTAJIIMYECKON PEIICTKH,
JIEMOHCTPALIMOHHOE 000pyIOBaHHE o TEME
"OnekrpoMarseTu3M", MOENb " IIeKTpodopHAT MamHMHA"
AmmnepmeTps 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma Menneneesa

I'mrpometp ncuxomerpryeckuii BUT-1;

HabopsI pe3ncTopoB 11 MPAKTHKYMA,

Habopsr naboparopuseic «MexaHuKa»,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopem o pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIIH);

[Tpubop AmI ASMOHCTPALMH 3aBUCHMOCTH COIIPOTHBICHHS
METAJUIA OT TeMICPATYPbL;

[Tpubop nmst n3yyueHwus mpasuia JIleHna;

[Tpubop it M3MEPEHUs! IIHHBI CBETOBOH BOJIHBI C HaOOPOM
JAU(PPAKIMOHHBIX PEIIETOK,
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ITpu3ma moBepovHAs MATHUTHAS,

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

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

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

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO
7 Zip csoboano pacmpocrpamsemoe (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 TPYTIIOBBIX W HHIUBHIY ATBHBIX
KOHCYJIbTAlMH, O CAMOCTOATCIBHON PadOTBL, I TEKYILETO
KOHTPOJI M MPOMEKYTOYHOM aTTECTALIHN.

Pabouce MecTo mpemoiaBaTeNs: MEPCOHATBHBIN KOMIBIOTED,
TIPUHTED, TEICBH30p, padoume MecTa OOYUAIOIIMXCS, TOCKA
yucOHas, yucOHas MeOCIIb,

K3®, nmemMOHCTpanmuoHHOC  OOOPYAOBAaHHEC TO  TCMC
"TlepeMeHHBIA TOK", JEMOHCTPAIMOHHOEC OOOPYJIOBAaHWE IIO
TeMe "DIeKTpocTaTuKa", MOJACTHM KPHCTAJIMYECKON PEIIETKH,
JCMOHCTPALIHOHHOS o0opyaoBaHHE o TeMe
"ImeKTpoMarHeTH3M", MOACKE " IIeKTpoPopHAs MammHA";
I'mrpometp ncuxomerprdeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPaKTHKY M,

Habopsr maboparopusic «MexaHHKa»,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o ¢pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

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

[Mpudop ang u3yucHU npasuia 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 aevictaua: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 pacmpocTpaHIeMOC o
(https://www.calculate-linux.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 IeHCTBUSL:
0eCcCpPOUHO

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

3J'IGKT'pOHHI>Ie IIJIAKATHI IO JUCITHITIIHHAM: Oumsuka A0TOBOP K-
278-11 o1 15.07.2011, cpok aelicTBus: 6eCcCPOTHO

23.02.03 Texnuueckoe obcmyicusanie U peMOHm
asmomobunvHoco mpancnopma — Kabunem Mamemamuxu
YucOHad ayauTopus A1 MPOBSACHUSA YUCOHBIX, MPAKTHUCCKHX
7 1a00PATOPHBIX 3aHATHH, I CAMOCTOSTEIFHON padOThI, I
TPYIIOBBIX W HHIAUBHAYAJIbHBIX KOHCYJIBTALHUH, A TCKYLICTO
KOHTPOJII M IPOMESKYTOYHOH aTTECTAIHH.

Pabouee mecTo mpemojaBaTens: NMEPCOHATBHBIH KOMIIBIOTED,
paboume Mecrta OOyJaroImmXxcs, J0CKa yucOHas, yucOHas
Me0eIb
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MS Windows (moamucka ImaginePremium) morosop A-1227 ot
08.10.2018, cpox meficTrs:11.10.2021

MS Windows (moamucka ImaginePremium) morosop A-757-17
ot 27.06.2017, cpok aeicteust:27.07.2018,
CalculateLinuxDesktop cBoGomno pacmpoctpansemoe [10O
(https://www.calculate-linux.org/rv/), CpPOK JICHCTBHSA:
0eCcCpoUHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

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

23.02.04 Texnuuecxas SKCHIYamayus HOObEeMHO-
MPAHCHOPWIHBIX,  CHIDOUMETIbHBIX,  OOPONCHBIX  MAWUH U
obopyoosanus (no ompaciam) — kabunem Mamemamuxu
YucOHad ayauTopus AT MPOBSACHUSA YUCOHBIX, MPAKTHUCCKUX
¥ 7a00PATOPHBIX 3AHATHH, IS TPYTIIOBBIX W HHIUBHIY ATBHBIX
KOHCYJIbTAIIMH, A TEKYIIETO KOHTPOISL M IIPOMEKYTOUHOH
aTTECTAlNH, IS CAMOCTOSITEIbHBIX PadoT.

Pabouee mecTo mpemogaBaTensi: NMEPCOHATBHBIH KOMIIBIOTED,
TIPOCKTOP;

paboume Mecta OOy4aroImmxcs, J0CKa YyuecOHas, y4deOHas
Me0eIb

K3®, nmemMOHCTpanmuoHHOC  OOOPYAOBAaHHEC TO  TCMC
"TTepeMeHHBI TOK", IEMOHCTPADHOHHOC OOOPYIOBAHHUC IO
TeMe "DIeKTpocTaThKa", MOJACTHM KPHCTAJIMYCCKON PEIIETKH,
JIEMOHCTPAILIMOHHOE 000pyIOBaHHUE o TEME
"OnekrpoMarseTm3M", MoIeNb " IIeKTpoopHAT MAIIHHA"
Ammnepmerpsl 1a00paTOpHbIC

Bapomerp;

BoasT™eTpsL;

My IbTHMETPSL.;

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabma Menaeneesa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 11 MPAKTHKYMA,

Habopsr maboparopusie «MeXaHHKay .;

Habopsr 1abopaToOpHBIC MO 3ICKTPOTH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o pu3uke;

Habop mo 31ekTpoan3y (ICMOHCTPALIHOHHEIH);

[Tpubop Ams1 ASMOHCTPALMH 3aBHCHMOCTH COIIPOTHBICHHS
METaja OT TEMIIEPATYPBbI,

[Tpubop mna u3yueHU npasmia JIcHna;

[Tpubop st M3MEPEHUs! THHBI CBETOBOH BOJHBI C HAOOPOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepovHAs MATHUTHAS

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

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

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

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

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

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip csoboano pacmpocrpamsemoe (https://www.7-zip.org/),
CPOK JCHCTBHSA: OECCPOTHO
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9. YyebHo-
METOANYECKOE U
maTepuaibHoO-
TEXHNYECKOE
obecneyeHne
nporpamm y4e6Hol
ANCUMNNHDI

B cBA3M C 3aK/HOYEHMEM KOHTPAKTOB CO CTOPOHHUMM
3MIEKTPOHHbIMM 616ANoTEYHbIMM crucTemamu S6C 3HAHNYM
(KoHTpakT Ne K-60-20 ot 13.08.2020 1. OO0 «3HAHNYM»,
01.09.2020 r. no 31.08.2021 r.) pa3gen 9 pabouyeii NporpamMmbl
4MTaThb B HOBOM peaakumm:
OcHoBHasa nuTepatypa

1 ®usmka. Teopus M npakTMKa [3neKTpoHHbIA pecypc]:
YuebHoe nocobue / Mog pen. npodp. C.O. Kpamaposa. - 2-e
n3g., pon. n nepepab. - Mockea: VL, PUOP, HUL, NH®PA-M,
2016. - 380 C. - Pexxum focryna:
http://znanium.com/bookread2.php?book=522108 - 3arn. ¢
aKpaHa. - ISBN 978-5-369-01522-3
2. MuHckmiA, A. A. dursmka [SNeKTPOHHbLIA pecypc]: y4ebHMK
[ A. A TMuHckuid, T. KO. FpakoBckuid ; nog obuwl. peg. HO. W.
[Juka, H. C. Mypbiwesoii. - 4-e u3g., ucnp. - M.: ®OPYM:
VUH®PA-M, 2017. - 560 c - Pexum pgoctyna:
https://znanium.com/read?id=90067

JononHuTtensHasa nutepaTypa
1 JemungueHko, B. W. ®dwusmka [BneKTpoHHbIA pecypc]:
yuebHuk / B. V. OemugyeHko, V. B. emuayeHko. - 6-e m3g,,
nepepab. n pon. - Mockea: MH®PA-M, 2017. - 581 c. -
Pexxum gocTyna: https://znanium.com/read?id=265557
2. Kypc nekuuii no ¢usmke. InekTpocTatuka. [MOCTOAHHbI
TOK. dnekTpomarHeTnam. Kone6aHusi v BOHbI [ONEKTPOHHbIN
pecypc]: y4yebHoe nocobue / KysHeuos C.W., CemkuHa J1.U.,
PorosuH KIMW. - Tomck: um34-B0 TOMCKOro nosmuTex.
yHuBepcuteta, 2016. - 290 c. - Pexum gocTyna:
https://znanium.com/read?id=218874 - 3arn. ¢ akpaHa. - ISBN
978-5-4387-0562-8
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