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1 HOACHUTEJIBHASA 3AIITMCKA

Pabouas mporpamma  oOmeoOpasoBarenpHON — y4eOHOH — gucnuruinHbl  «DPusmuka»
npenHasHadeHa g uzyueHus ¢usuku B @I'BOY BO «MarHuToropckuil rocynapcTBEHHBIN
TexHuuecknii yHusepcurer um. M. Hocoa». MHOronpopuibHBIA KOJJIEIK, pPeaTr3yroIneM
o0pa3oBaTeNbHYI0 TporpaMmy cpemaHero odiero odpa3oBaHusl B Mpeneiiax OCBOSHUS MPOTPaMMBbl
MOJATOTOBKU CIEIUAUCTOB CPEIHEro 3BeHa Ha 0a3e OCHOBHOTO 00Iero oopa3oBaHusl.

IIporpamma paspaborana:

- Ha ocHoBe TpeboBanuii PI'OC cpexnHero obmero oOpa3oBaHMSA, MPEOBIBIAEMBIX K
CTPYKTYp€, COEP KaHUIO U PEe3yJIbTaTaM OCBOCHHUS YUeOHOM UCUUIIHHBI « DU3HKaY;

— B COOTBETCTBHM ¢ PeKOMEHOauusiMM [0 OpraHU3aLMH MOJYYeHUs CPEIHero OOIIero
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
CHEeLHATBHOCTH cpenHero mnpodeccroHanbHoro obpaszosanust (IIucemo Jlemapramenta
rOCYAapCTBEHHON MOJUTHUKH B cepe moarotoBku pabounx kaapos u IO MunobpHayku
Poccuu ot 17.03.2015 Ne 06-259);,

- Ha OCHOBE MPUMEPHOI mporpammbl 0dmeodpa3oBaTebHON yueOHOH nuctumminabl «Duznkay
1 podeccoHaNbHBIX 00pa30BaTENIbHBIX OPTaHH3AINi, PeKOMEHIOBaHHON DenepanbHbIM
rOCyIapCTBEHHBIM ABTOHOMHBIM yupekaeHuem «®DenepaibHblii HMHCTHTYT Pa3BUTHSI
obpazoBanusi (PI'AY «®PHUPO») B KauecTBe NPUMEPHONW MPOrpamMMbl A PeaTH3aLHUU
OCHOBHOH mpodeccuoHanbHOil oOpasoBarensHOll mporpammbl CIIO nHa 6ase OCHOBHOTO
obmero o0pa3oBaHust ¢ TOJNyuYeHUEM cpeaHero obinero obpaszosanus. [IpoTokon Ne 3 ot 21
utonst 2015r. Perucrpauuonsslii Homep perieHsuu 384 ot 23 utons 2015r. @AY «PUPO»;

- ¢ yueroMm IlpumepHOl OCHOBHOH 0OOpa3oOBAaTENBbHOW MPOrpaMMBbI  CpPeaHEro oOImero
oOpa3oBaHusi, OHOOpPEHHOH pemeHneM (penepantbHOro yueOHO-METOIUIECKOTO O0bEeIMHEHUS
no obmmemMy obpazoBanuto (poTokos ot 28 uroHs 2016 r. Ne 2/16-3);,

- ¢ yuerom TpeboBanuit ®I'OC cpennero mpodeccHoHambHOrO 00pa3oBaHUsS W PO
npo¢heCCHOHATLHOTO 00pa3OBaHUSI.

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

—  OCBOEGHHME 3HaHMH O (PyHAAMEHTAIbHBIX (PU3NUECKUX 3aKOHAX M MPUHLHIAX, JIEKAIUX B
OCHOBE COBPEMEHHOW (PU3NUECKOIN KapTHHBI MUPA; HanOOJiee BAXKHBIX OTKPBITUSAX B 00IacTH
($u3MKH, OKA3aBIINX ONPENEISIOIee BIMSHAE HA Pa3BUTHE TEXHUKH M TEXHOJIOTHU; METOJaX
HAYYHOT'O MTO3HAHUS TPUPOIH,

—  OBJIQICHUE YMEHHSMHU NMPOBOAUTH HAOJIOACHUS, MJIAHUPOBATH M BBINOIHATH SKCIIEPUMEHTHI,
BBIIBUTAaTh TUMOTE3bl U CTPOUTh MOAENH, MPUMEHSTh MOJYYeHHbIE 3HAHUSA 1O (pu3uKe aJis
00bsicHEHUsT Pa3HOOOpa3HbIX (U3UYECKUX SIBICHUH K CBOWCTB BEIIECTB, MPAKTUYECKU
UCTIONB30BaTh (U3NYECKHe 3HAHWA, OLEHHBATh JIOCTOBEPHOCTb €CTECTBEHHOHAYYHOU
uHpOopMaLuy,

—  pa3BUTHE TO3HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B
nporecce NMpuOOpeTeHHs1 3HAHUH W YMEHHH 1o (PH3HKEe € HCMOJb30BAHUEM Pa3IMIHBIX
HCTOYHUKOB MH(POPMALINH U COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJOTHIL,

—  BOCNHUTaHHE YOEXKIEHHOCTH B BO3MOXKHOCTH TIO3HAHHS 3aKOHOB MPUPOABI, HCIOJIB30BAHUS
OOCTWKEHUH (u3uku Ha Oyaro pasBUTHA 4YEJIOBEYECKOH LHMBHIM3ALMH, HEOOXOIUMOCTH
COTPYAHUYECTBA B MPOLIECCE COBMECTHOT'O BBITIOJHEHHUS 3a71ay, YBAKUTEIBHOTO OTHOLICHUS K
MHEHUIO OIMOHEHTa TNpH OOCYXIEeHHH NpoOJeM €CTECTBEHHOHAyYHOrO COAEPIKaHUS,
TOTOBHOCTU K MOPAJIbHO-3THUECKON OLIEHKE MCTIOIb30BAHUS HAyYHBIX AOCTIIKEHHI, YyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPY’KaroIIeH Cpeasbl,

—  UCHONB30BaHUE MPHOOPETEHHBIX 3HAHWN M YMEHHH U pPEIIeHUS NPaKTHUECKUX 3amad
MOBCEIHEBHON JKU3HH, obecrieueHHst 0e30MacHOCTH COOCTBEHHOH JKH3HH, PAallMOHAIBHOTO
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MIPUPOIONOIB30BAHUSA U OXPaHbl OKPY’KaroLel cpeapl U BO3MOXKHOCTb NPUMEHEHUs] 3HAHUMN
NPU PELICHUH 3a/1a4, BO3HUKAOIIHNX B MTOCIENYOIEH MpodeCCHOHANBHON AeSITETbHOCTH.

B mporpammy BKIIIOYEHO cCOfepikaHHe, HampaBjiieHHOe Ha (HOPMHUPOBAHHE Y OOYHAIOIIMXCS

KOMITETEHIIMH, HEOOXOMUMBIX it KadecTBeHHOro ocBoenus IIIICC3 Ha 0aze OCHOBHOrO OOIIETO
o0pa3oBaHUs ¢ MOyYeHUEM CpeqHEro o0Iero oopasoBaHusl.
B nannOli pabouell mporpamMme MpencTaBleHbl: OO0INAs XapaKTePUCTUKA M MECTO y4eOHOMH
OMCLUIUIMHBL, pe3ysibTaThl OOy4YeHMs, TeMaTHYeCKMi I[UIaH U COJAEp)KaHHE C TMepedyHeM
NpPaKTHYECKHX pabOT, TEeMATUKOIN CaMOCTOSITENbHON pabOThl, AKTUBHBIE M HHTEPAKTUBHBIE (POPMBI
NPOBENCHUS] 3aHATHH, Yy4eOHO-METOAMYECKOe U MaTepUabHO-TEXHHYECKoe obecreueHune
00pa3oBaTeNbHON eATEIbHOCTH.

ApanTupoBaHHas TporpaMma pas3padaThiBaeTCsl MPH HAJUYUK 3aSBJICHHS CO CTOPOHBI
00y4arolerocsi ¢ OrpaHUYEHHBIMU BO3MOJKHOCTSIMU 3[0POBbsi (€r0 pOOUTENeH WM 3aKOHHBIX
NpefCTaBUTENe) M MEOULMHCKUX  [MOKa3aHuil  (pPEeKOMEHOALMsSMH  MCHXOJOr0-MEIHKO-
Nearorndeckoi KOMUCCHH).



2 OBWAA XAPAKTEPUCTUKA YYEBHOW ANCLUNNNTNHBI
«PU3NKA»

Pa6ouas nporpaMmma yuye6HO ANCUUNANHBI COCTOUT U3 6 pa3aenos:
MexaHuKa.

OCHOBbI MONEKYNAPHON PUINKN 1 TEPMOLUHAMUKNA.
ONeKTPoANHAMMKA.

Kone6aHus 1 BOJHbI.

OnTuka.

3NeMeHTbl KBaHTOBOWN (DU3UKMN.

Uk WD

B ocHoBe y4yeGHON AuCUMNAUHBI «DU3NKa» NEXUT YCTaHOBKa Ha (HOpMUpPOBaHME Yy
obyyaeMbiX cuCTeMbl 6a30BbIX MOHATUWA (U3MKKM W MpPeACcTaB/eHUid 0 COBPEMEHHON
(hM3MYECKOW KapTWHe MMpa, a TakXe BbipaboTKa YMeHWI MPUMEHATb (PU3NYECKMEe 3HaHUA Kak
B NPOhecCUoHanbHOM AeATeNIbHOCTU, TaK U AN PELUEHUS XU3HEHH XX 3a[au.

MHoOrne nonoXeHusa, pasBuBaemble (U3NMKOMN, paccMaTpuBalTCAa KakK OCHOBa
CO3JaHNsA U UCNOb30BaHNSA MHDOPMALUOHHATX U KOMMYHUKAUNOHHATX TexHonornii (MKT) -
OAHOr0 M3  Hambonee  3HAYMMATX  TEXHONOTMYECKUX  AOCTMXKEHWIA  COBPEMEHHOIA
LMBUAM3AL NN,

®dun3nka pfaeT KAKWY K TMOHMMaHWIO MHOTOYUC/IEHHMX SBNEHUMIA M NpoLeccoB
oKpyXxatouwero mupa (B ecTeCTBEHHOHay4YH”:X o06nacTax, COLMONOTNM, IKOHOMUKE, A3blIKE,
nutepatype u ap.). B ¢usnke hopmumpytoTcs MHOrue BUAbl LeATeNIbHOCTU, KOTOPble UMEKT
meTanpegMeTHbIN XapakTep. K HWM B nNepByk o04epedb OTHOCATCA: MOAENNPOBaHWE
006bEKTOB UM [MPOLECCOB, TMNPUMEHEeHWEe OCHOBH™:X MeTOAOB MO3HaHWUA, CUCTEMHO-
MHMOPMALMOHHBIA aHanus, (GOpMynupoBaHWe TUNOTe3, aHaiu3 U CUHTE3, CpaBHeHMe,
o6o6uieHne, cucTematmsayns, BbiBNE€HUME MNPUUYUHHO-CNEACTBEHHbIX CBA3E, MNOMUCK
aHanoros, ynpasfieHne o6bekTamum U npoueccamn. VIMEHHO 3Ta AUCUUNAUMHA NO3BONSET
NO3HaKOMUTb CTYAEHTOB C Hay4YHbIMW MeTOoAamu TMO3HAHWUSA, HAy4YUTb WX OTAM4aTb
rmnoTesy OT TeOpWUMW, TEOPUIO OT 3KCNepUMeHTa.

®un3nKa MMeeT 0YeHb OONbLIOE M BCeBO3pacTalOLee YUCIO MEXAUCLUNIUHAPHbIX
CBAI3eil, NPMYEM Ha YPOBHE KaK MOHATWMIAHOrO annaparta, Tak U MHCTpyMeHTapusa. CKasaHHoe
No3BONIAET paccmaTpuBaTb (PU3NKY KakK MeTaguCuMnAuHy, KoTopas npepocTasfiseT
MEXANCUUNANHAPHDBIN A3bIK ANS ONUCAHWUS HAY4YHOW KapTWHbI MuUpa.

du3nka ABNAeTCA CUCTEMOOOPA3yOLWMM PaKTOPOM And eCTeCTBEHHOHaYUHbIX YUYebHbIX
npegMeToB, MNOCKO/bKY (M3MYECKUEe 3aKOHbl JfiekaT B OCHOBE COAEPXaHUA XUMUK,
o6uonoruun, reorpauu, acTPpOHOMUN N crieynanbHbIX AUCLUUNANH (TeXHMYecKas MeXaHuKa,
9NEKTPOTEXHMKA, 3NIeKTPOHUKA W Ap.). YuebHada gucuunavHa «®Pusmka» cosfaer
yHMBepCcanbHYyt 6a3y Ans u3ydyeHus obwenpodeccuoHanbHbliX U CneynanbHbiX UCLUNINH,
3aKknafbiBas @yHAaMeHT 414 nocneayowero obyyeHns CTy[eHTOB.

O6nagas NOrMYeCcKOn CTPOMNHOCTbID M ONMPasiCb Ha 3KCMEpPUMEHTaNbHbIE (haKTbl, yuebHas
ancuunnnmHa «Pusnka» GopmMupyeT y CTyAeHTOB NOANMHHO Hay4YHOe MUPOBO33peHue. Pu3mka
ABNAETCSH OCHOBOMW yYeHUs O MaTepuasibHOM MUpe U pewwaeT Npobsiembl 3TOr0 MUpa.

B copepxxaHuu y4yeOHOW AMCUUNAMHBLI MO PU3NKE MPU NOAFOTOBKE 0OYyYarLlLMXCca Mo
npogeccnmaMm n cneymnanbHOCTAM TEXHUYECKOro npodunsa npogeccMoHanbHOro o6pasoBaHms,
npotunNbHOW cocTaBnalolLel sBNsSeTCH pas3fien «INeKTPoAMHAMMKAE», TaK KaK 601bLINHCTBO
npoeccMin un  cneynanbHOCTEN, OTHOCAWMXCA K 3TOMY Npoduaw, CBA3aHbl C
3/IEKTPOTEXHUKON W 3NEKTPOHMKOW.

Mpn  M3yyeHUU [UCLUNAUHBI «PU3nKa» WCMOMb3YHTCA COBPEMEHHbIE MeAarornyecku
TEXHOMIOTUN. Y CNOBUEM (OPMUPOBAHUA OO6LUMX KOMMETEHUUIA W YHUBEPCAIbHMXX YUeOHbIX
LencTBuin  ABnsieTca 00y4YyeHMe Ha OCHOBE CUCTEMHOro nogxoja (mpegnonaraeT akTUBHOCTb
obyyaroLmxcs, Korga sHaHue He nepefaeTcs B FOTOBOM Bufe, a CTPOUTCS camMMM 0ByyaroLwMmMumncs
B Mpouecce X no3HaBaTe/IbHOW [eATeNbHOCTN): UTpoBas AeATeNIbHOCTb; MPOEKTHas AeATe/bHOCTb;



npobnemHoe oOydeHue, OOy4YeHHEe B JUANOre, CUCTeMa BOMPOCOB W 3alaHUl, OpraHU3aIUs
pedexcuBHON NesITeIbHOCTH; TEXHOJIOTHSI MOPT(OINO; CO3MaHUE CUTyalWH, HalpaBJIeHHBIX HA
WH(POPMALIMOHHBIN MOUCK, CO3JIaHUE CUTyaluu BhiOOpa U T.A.. Haubonee menecooOpasHble BHIBI
3aHATUH. KOMOMHHMPOBAHHBIC YPOKH, NPAKTUYECKHE 3aHITHA, CEMHUHApbl, 3a4€Thl, JAUCKYCCHH,
KOHCYJIbTAIHH.

CamocrositenpHass padoTa BBIMOJHSAETCS OOYYAOIMUMHCS BO BHEAyIUTOPHOE BpeMs IO
3aJaHUI0 W TIPU METOIUYECKOM PYKOBOACTBE NpENojaBaTelsi, HO 0e3 ero HermocpeacTBEHHOrO
yuacTsi. KOHTpPOSb BBIMOJHEHUSI CAMOCTOSITENIbHOW pPadOThl OCYIIECTBIIIETCS B TMPUCYTCTBUU
ofydaromuxcsi (B paMKax ayIUTOPHBIX 3aHsATHI) wian 0e3 y4actust oOywaromierocsi. IIporpamma
YUUTBIBAET HEOOXOOUMOCTh pa3BUTHs y  OOy4arOIIMXCs KOMIIETEHTHOCTH B  obOjactu
UCTIONB30BAaHUST  MH(POPMALMOHHO-KOMMYHUKAIIUOHHBIX ~ TEXHOJIOTHH H  HCCIENOBATEIbCKIX
HaBBLIKOB. J[JIs1 3TOr0 B KayecTBe 3aJaHUIl CAMOCTOSTENbHOW paboOThl MPEAyCMOTPEH TOWCK U
aHamu3 wuHpopManmu B MHTepHere, pa3padoTka WHANBUIYaJbHOrO TMPOEKTa M CO3JaHHE
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, TeCTUPOBAHMA,
KOHTPOJIbHBIX padOoT, OLIEHKH BBINOJHEHUS MPAKTUYECKHX W JIa0OpPaTOpHBIX padoT, 3amaHuid
CaMOCTOSITENTbHON PabOTHL

ITo 3aBepmieHnn wusyudeHus yueOHOH aucuuIUIMHBL «®Pu3nka» oOydarommecss CHAT
i epeHIMPOBaHHEIN 3a4eT B 1 ceMecTpe U KOMIUIEKCHBIH SK3aMeH 10 (pU3HKe 1 aCTPOHOMHUH BO
2 cemecTpe.



3MECTO aAncumnnmHbl B YYHEBEHOM MJTAHE

YuebHaa aucumninHa «®dusmka» ABASEeTCA Y4yeOHbIM MpeaMETOM K3  00a3aTeNbHOl
npeaMeTHoON o6nactn «EctecTBeHHble Hayku» ®IOC cpeaHero obuiero obpasoBaHus.

Mpun peanusaynn obpasoBaTenbHOM NporpamMmbl cpefHero obuero o6pasoBaHna B npegenax
ocsoeHus TMCC3 Ha 6a3e OCHOBHOro o6uwero o6pasoBaHus yyebHas gucuumninHa «dusnka»
n3yvyaetca B 06L1e06pa3oBaTeNlbHOM LMKNe y4ebHOro naaHa C MOMYyYeHMEM CpefHero o6lero
06pa3oBaHus.

Mpy OCBOEHMM ChneunanbHOCTE TEXHMYECKOro npoduns, yyebHas agucumnamHa «Pusmka»
n3yvaetca Kak npodmnbHas B 06beme 201 yacoB, B TOM 4uMCne 0653aTebHON yYe6HOI Harpysku -
134 yacoB (56 4acoB - TeOpeTUYecKoro oby4deHms, 39 yacoB - nabopaTtopHbie paboThl 1 39 yacoB
- MpakKTUYecKne 3aHATUSA, caMoCToATelbHas paboTa - 67 4Yacos).

OcCBOEHME HOBOTO COfepXaHWsi OCYL,ecTBASETCA C ONOPOM Ha MeXNpeLMeTHbIe CBSA3M C
avcuymnamHamn «MatemaTuka», «ONEKTPOTEXHMKA W 3NeKTPOHUKa», «MaTepuanoBefeHue»,
«Pusmyeckasd XmuMmma».,

3HaHWA, YMeHNa 1 NONYYeHHbIe CTYAeHTamMmM NMpu OCBOEHUMN 06LLe06pa3oBaTeNbHON YyUeOHOA
AVCUNNANHBI «PU3nKa» YrnyonaoTca v paclumpsaoTcs B npouecce N3yvyeHUs yuebHbIX AUCUUNINH
nporpaMmmbl NOArOTOBKW CneyuanncToB cpefHero 3seHa unkna EH.03 ®dusumka.



4 PE3Y/IbTATbl OCBOEHWA YYEEHOW AN CLUUNNNHDI

OcCBOeHME COfepXKaHMA Y4ueOHOW AucuunanHbl «Pusnka» 06ecrneynBaeT [AOCTUKEHUE
CTyAeHTamu cnefyrowmx pesynbTaToB:

e JINYHOCTHBIX:

YyBCTBO FOPAOCTU W YBAXEHUS K UCTOPUN U LOCTUXEHUAM OTEYECTBEHHOW (hU3MYeCKONn
HayKu; usnyeckn rpaMoTHOEe NoBefeHUe B NPoecCMOHaNbHON AeATENbHOCTU U ObITY
npu obpaweHun ¢ npuéopamu n ycTponcTeamu;

FOTOBHOCTb K MPOAO/DKEHUIO 06pa3oBaHUA U MOBbIWEHUA KBanupukauum B KU3OpPaHHON
Npo(ecCUOoHaNbHOW  [AeATeNbHOCTM W 0O6BEKTUBHOE OCO3HaHWe ponu  PU3NYECKMX
KOMMETEHUNA B 3TOM;

yMeHWe WCnonb30oBaTb AOCTMXKEHUA COBPEMEHHOW (PU3NYECKOW HayKu U (PU3NYeCcKUX
TEXHONOTNA AN NOBbIWEHUS COBCTBEHHOrO MWHTENNEKTyanbHOro pasBuMTUS B
BblGPAHHON NPOecCUOHaNbHON AeATENbHOCTHU;

YMEHVEe CaMOCTOATeNIbHO A06bIBaTb HOBble ANA ceba (u3nyecKme 3HaHWA, UCNONb3yS ANS
3TOr0 JOCTYMHbIE UCTOYHUKMN MHOPMALLUK;

yMeHUue BbICTpanBaTb KOHCTPYKTUBHble B3aMMOOTHOLIEHWS B KOMaHAe MO peLleHuto
o6 KX 3a0au;

yMeHVe ynpaBfsTb CBOEA MNO3HaBaTe/lbHON [AeATeNbHOCTbK, MPOBOAWUTb CaMOOLEHKY
YPOBHA COGCTBEHHOTO UHTENNEKTYaNbHOr0 Pa3BUTUS;

e MeTanpegMeTHbIX:

MCMONb30BaHWE pPa3IMYHbIX BWUAOB MNO3HaBaTe/IbHON [eATENbHOCTM ANA peLeHuns
(hn3myecknx 3agay, nMNpPUMeHeHMe OCHOBHATX MeTOLOB MO3HaHMA (HabnwpaeHus,
OnucaHusa, M3MepeHns, aKCNepuMeHTa) 4189 U3YUYeHUS pa3IMYHbIX CTOPOH OKpY>KaloLLein
[eACTBUTENbHOCTN;

MCMONb30BAHNE  OCHOBHATX  WHTENNEKTYanbHTX  onepauuii: NOCTAHOBKWM  3ajauu,
(hopMynmpoBaHUA  rUMNoOTe3, aHanM3a W CUHTE3a, CpaBHeHUsA, 06006LeHMNA,
cucTemaTmsaynmn, BbIABAEHUA MPUYUHHO-CNEACTBEHHbIX CBf3eil, MNOWUCKa aHasioros,
(hopMynnpoBaHUsA BbIBOLOB A1 WU3YYEHUA Pa3IUYH/TX CTOPOH (PU3NYECKUX O0ObEKTOB,
ABNEHWIA W TMPOLECCOB, C KOTOPbIMW BO3HMKAET HEO6XOAMMOCTb CTanKMBaTbCA B
npogeccroHanbHOW caepe;

YMEHWE reHepupoBaTh MAen 1 onpefensTb CPefcTBa, HEOOXOAUMbBIE ANA UX peannsaluu;
YMEHME WCNO/b30BaThb pas3/iMyHble UCTOYHUKW ANA MONYYeHUS (U3NYECKOW WHGopmMauuu,
OLEeHVBaTb ee AOCTOBEPHOCTb;

YMEHWe aHann3npoBaTbh M NPeACcTaBAATb MHPOPMaLUNIO B pa3NNYHbIX BUAAX;

yMeHue nyo6nu4yHO npeacTaBnAaTb pe3ynbTaTbl COOGCTBEHHOrO MCCNef0BaHWUA, BeCTU
OVUCKYCCUM, AOCTYMHO M FapMOHMYHO co4yeTas cofep)xaHue v (hopMbl npeacTaBnsemon
NHhopmayuu;

e MpeaAMETHbIX:

CchOPMUPOBAHHOCTb MPEeACTaBAEHUA O PONM N MecTe (PM3UKUM B COBPEMEHHOI Hay4yHOW
KapTuHe Mupa; MOHMMaHue PU3NYECKON CyWHOCTM HabnaaeMbliXx BO BceneHHOW SBNEHWA,
ponn usnkn B HOPMUPOBaAHUN KPYro3opa M PYHKLMOHANbHOW FPamMOTHOCTM YenoBeka Ans
pelleHns NpakTUYecknx 3agav;

BNafleHNne OCHOBOMONAarak WM PU3NYECKUMU NOHATUAMU, 3aKOHOMEPHOCTAMM, 3aKOHAMW U
TEOPUAMM; YBEPEHHOE NCMNOJIb30BaHNE (DU3NYECKOW TEPMUHONOTUMN U CUMBONKMN;

BNafleHne OCHOBHbIMW MeTOoJaMW Hay4yHOro [MO3HaHWA, WUCMOMb3yeMbIMU B  (DU3NKE:
Habno4eHnem, onucaHuem, N3MepeHneM, 3KCNepUMEHTOM;

yMeHus o06pabaTbiBaTb pe3ynbTaTbl W3MEPEHWUl, 0OHapyXuBaTb 3aBUCUMOCTb MeXay
(hM3MYeCKUMUN BeIMYMHAMU, OOBACHATL NOJYUYEHHbIE Pe3ynbTaTbl U feNaTb BbIBOAbI;
COPMMPOBAHHOCTb YMEHMA peLlaTb (ON3NYecKne 3afaudn;
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c(OPMHPOBAHHOCT YMEHHS TPUMEHSTH IMOJyYEHHbIE 3HAHUS Ui OOBSCHEHHs YCIOBUH
NpoTeKaHusl (PU3MUECKUX SIBICHUI B Mpupone, npodecCHOHaIbHON chepe U AN MPUHATUS
MPAKTUYECKUX PEIICHUI B IOBCETHEBHOM JKU3HU,

c(OpMHPOBAHHOCTh COOCTBEHHOW MO3MLIMHU IO OTHOIICHHIO K (pusmueckoll MH(OpMaLuH,
MOJIy4aeMOM U3 Pa3HBIX HCTOYHUKOB,
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5 TEMATUYECKWW NNAH
Bupg y4e6HOI paboTbl: KOIMYECTBO 4acoB
O6ssaTe/ibHas ayauTopHas

Makcnmarb- yyebHada Harpyska
CogepaHvie 06yyeHust HOE Beero BT.H. HEayAMTOpHas
KO/IN4eCTBO NPaKTUYECKNX camocTosATe/IbHas
4acos 3aHATUI U paboTa
NabopaTopHbIX
3aHATWN
BeepneHune 4 4 2 -
Pasgen 1 MexaHunka 28 22 10 6
Tema 1.1 KuHematunka 10 8 4 2
Tema 1.2 3aKOHbl MeXaHUKU 5 6 9 9
HbloTOHA
Tema 1.3 3aKOHbl COXpaHeHus B 8 8 4 5
MeXaHuke
Pasgen 2 OCHOBbI MOJIEKY/IAPHON 38 97 15 1

(OU3NKN 1 TEPMOAUHAMUKMN
Tema 2.1 OCHOBbI MONEKY/IAPHO-
KWHETUYECKON Teopun. 1 11 7 4
NpeanbH i ras

Tema 2.2 CBoiicTBa napos,

N n 10 10 6 3
XUAKOCTEN 1 TBepA X Ten
Tema 2.3 OCHOBBbI 6 6 5 4
TEPMOANHAMMNKN
Pasgnen 3 9neKTpoanHammnka 74 48 28 26
Tema 3.1 Sn1eKTpM4yecKkoe nosne 10 6 2 6
Tema 3.2 3aKOHbI NOCTOAHHOTO 30 24 18 8
ToKa
Tema 3.3 3/1eKTPUYECKNil TOK B 3 3 4 4
nosynpoBOAgHMKAX
Tema 3.4 MarHutHoe noJse 5 4 4
Tema 3.5 DneKTpoMarHMTHas 7 6 4 4
NHOYKLNSA
Pasnen 4 Kone6aHnsa v BONHbI 18 10 6 8
Tema 4.1 MexaHun4yeckue 6 5 9 4
KonebaHusa 1 BOMHbI
Tema 4.2 9NeKTpOMarHUTHbIE 1 8 4 4
KonebaHuUs U BOMHbI
Pasgen 5 Ontunka 26 18 14 8
Tema 5.1 I'Ipmpg,u,a cBeTa. 24 18 14 8
BonHoBble cBOMCTBA CBeTa
Pasgen 6 9nemMeHTbl KBAHTOBOW 13 5 3 3
OU3NKN
Tema 6.1 KBaHTOBas ontuka 7 4 2 4
Tema 6.2 ®un3nka atoma u 4 1 1 4

aToMHOro fgpa
Bcero 201 134 78 67
MpomMexyToyHasa atTecTaunsa B popme AUP( epeHUMPOBAHHOIO 3a4yeTa B 1 ceMecTpe u
KOMMJ/IEKCHOT 0 3K3amMeHa dun3mKal n ACTPOHOMUSA BO 2 CEMECTpe
BO 2 cemecTpe
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6 COAEPXKAHUE YUYEFHOU JUCITUILINHBI
BBEJIEHUE

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

Cooepoicanue yuebno2o mamepuana

®usuka — pyHIaMEHTATBbHAS HayKa O IPUPOJE.

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

JladoparopHas padora Ne 1 OnpeneneHne mIOTHOCTH BEIIECTBA.

Pazgen 1
MEXAHHUKA

Tema 1.1 Kunemaruxka

Cooepoicanue 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 yuebnoz2o 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 TpeHuUsI.
IIpakTnueckas padora Ne 3 Pemenue 3anau Ha 3akoHbl HbroTOHA.
CamocTrosiTesibHAst paGoTa: BrimonHUTE pacyeT TUMIOBON 3aa4uU 110 aJITOPUTMY .
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Tema 1.3 3aKOHbI COXpaHeHNsA B MexaHnkKe

Copfep>kaHue yuebHoro maTepuana no Teme 1.3.
3aKOH coxpaHeHus wumnynbca. PeakTmBHOe [BMXeHue. Pabota cunbl.  Pabora
noTeHunanobHoro cun. MowHocTb. 3SHeprusa. KuHeTuyeckas aHeprud. lMoTeHUManbHasa 3Heprus.
3aKOH COXpaHeHUs MexaHW4ecKoi aHeprun. NMpumeHeHne 3aKOHOB COXPaHEHMWS.
JemoHcTpaunn:
- HeBecoMoCTb.
PeaKTUBHOE ABMXEHWe.
- Mepexo NOTEHLNANbHON 3HEPTUN B KWHETUYECKYIO U 06paTHO.
MpakTnyeckas pabota Ne 4 PeweHve 3aay Ha 3aKOHbI COXPaHEHUSA UMY NbCa 3HEPTUn.
NabopatopHasa paboTa No 2 N3yyeHne 3aKOHA COXPAHEHWNA MEXAHWYECKOW 3HEPTUN.
CamocTtoATenbHasa paborta: MogroToBka coobWeHNA N0 TemaM: «PeakKTUBHOE [ABUXEHMEe»,
«PU3MKa N KOCMocC», «CTOPpNA KOCMOHaBTUKU».
KoHTponbHasa paboTa Nel MexaHnKa

Pasgen 2
OCHOBbI MONTEKYNAPHOW ®UN3NKN N TEPMOANHAMUKN

Tema 2.1 OCHOBbI MO/IEKYNSAPHO-KMHETNYECKOW Teopun. MaeanbHbli ras

Copep>kaHue yyebHoro maTepuana no Teme 2.1.

OCHOBHbI€ MOMOXEHUA MONEKYNAPHO-KUHETUYECKOW Teopun. Pa3mepbl M Macca MONEKYN U
atomoB. bpoyHoBcKoe ABWMXeHue. Audysna. Cunbl WU 3HEPTUA  MEXMONEKYNSAPHOro
B3ammogeiicTeua. CTpoeHue ra3o06pasHbiX, XUAKUX W TBepAbiXx Tesn. CKOpOCTUM [ABUXEHUS
MOJeKyNl U X n3MmepeHue. NgeanbHblil ras. [asneHune raza. OCHOBHOe ypaBHEHME MOJIEKY/IAPHO-
KWHETUYeCKO Teopum rasos. Temnepatypa U m3MepeHue. a3oBble 3aKOHbl. ABCOMOTHbLIW HYNb
Temnepatypbl. TepMOAMHAMUYECKad LLKana Temneparypbl. YpaBHEHWE COCTOAHUA WAEanbHOro
rasa. MonspHaa rasoeas nocTosaHHas.

JemoHcTpaunn:

- [BKeHne 6POYHOBCKMX HaCTHULL.
- Onpdysns.
- 3MeHeHne faBneHuns rasa c USMEHeHVem Temnepartypbl NPY NOCTOSHHOM 06beMe.

JlabopaTopHasa pa6oTta Ne 3 INpoBepka ra3oBbiX 3aKOHOB.

MpakTuyeckas pa6ota Ne 5 PeweHune 3agay no teme «OCHOBbI MKT».

MpakTnyeckas pabota Ne 6 PeweHue 3ajay Ha ypaBHEHWe COCTOAHUA WAeanbHOro rasa,
n3onpotiecchl.

CamocToATeNbHaa pa6bota: CocTaBUTb CPaBHUTENIbHYH Tabnuuy [BYX XUMUYECKUX
aneMeHTOB «Macca 1 pasMepbl MOJIEKY/T».

Tema 2.2 CBONCTBa NapoB, XXWUAKOCTEN U TBEPAbIX TenN

Cofep>kaHue yuebHOro maTepuana no Teme 2.2.

CsoilicTBa napoB. VcnapeHuve u KOHAeHcauus. HacblWeHHbI Mnap W ero CBOWCTBa.
AGCONOTHAA M OTHOCUTENbHAA BIAKHOCTb BO3Ayxa. Touyka pocbl. KwuneHue. 3aBMCKMMOCTb
TemnepaTypbl KAMEeHWUA OT AaBneHuns. MeperpeToblii Nap U ero UCnosb30BaHME B TEXHUKE.

CBolicTBa XWUAKOCTEN. XapaKTepuUCTUKa XMAKOro COCTOSAHMA BellecTBa. [MOBEPXHOCTHbIN
C/ION >XXMAKOCTU. DHeprus NOBEPXHOCTHOIO CNOfA. HBNEHUA Ha rpaHuue XUAKOCTU C TBEpPAbIM
TenoM. KanunnsapHole aBneHus.

CBoiicTBa TBepAbIX Ten. XapakTepucTuka TBepAoro COCTOSHMA BellecTsa. Y npyrue cBoncTaa
TBepAbIX Ten. 3akoH [yka. MexaHuW4yeckume CBOWCTBa TBepAblX Ten. TensoBoe paclinupeHue
TBEPAbIX TeN U XKMAKOCTel. MnaBneHne n Kpuctanansaums.
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JeMoHcTpaumu:

KuneHune Bofbl Npy NOHUXEHHOM [aBNEHUN.

lMcuxpomeTp 1 rurpomeTp.

FABNeHMA NOBEPXHOCTHOIO HATAXEHMSA U CMAYMBAHUA.

KpucTannbl, aMopdHble BewecTBa, XUAKOKPUCTAIUYECKME TeNa.

JlabopaTtopHas pa6oTta Ne 4 PocT KpucTannos.

JlabopaTopHasa pa6oTta Ne 5 M3amepeHue BNaXXHOCTU BO3AyXa.

Nab6opaTtopHas pabota Ne 6 OnpeseneHue yae/bHON TeNI0eMKOCTH BellecTBa
CamocTtoATeNnbHas pabora:

CocTaBfieHMe KOHCNEKTOB MO TemaM «Bakyym. Mex3Be3fHblli ras. BHyTpeHHee CTpoeHue
nnaHet», «MexaHNU4yeCcKne CBONCTBA TBepAblX Ten. XXuikue Kpuctanibl», «Tennosoe
paclypeHvie TBEPAbLIX TeN».

CocTaBneHue npeseHTaunmn «MOBEPXHOCTHOE HATSXKEHME Y CMaunBaHUe».

CocTaBneHne CpaBHUTENbHON TabNNLbl «ArperaTHble COCTOSHUSA BeLLECTBa».

Tema 2.3 OCHOBbI TEPMOAMHAMUKMN

Cofep>kaHue yuebHoro maTepuana no Teme 2.3.

OCHOBHbIE MOHATMA W oOnpeAeneHns. BHYTpeHHAS 3Heprus CcuCTeMbl. BHYTpeHHAS
3Heprus upeanbHoro rasa. PaboTta v Tennota Kak opmbl nepefayn 3Heprun. TensoemMKoCTb.
YoenbHasa TenjoeMKOCTb. Y paBHeHMe TensoBoro 6anaHca. lepBoe Hayvyano TepMOLMHaAMUKW.
ApanabaTHbli npouecc. MpuHUMn aelicTBUS TennoBoi mawmnHbl. KIA Tennosoro gsurartens.
BTtopoe Hayano TepmoguHamuku. TepmofuMHamuyeckasa LKana Ttemnepatyp. XONOLWNbHbIE
MalwnHbl., Tennosble Asuratenn. OxpaHa NpuUposbl.

JemoHcTpaumn:

Vi3mMeHeHVe BHYTPEHHEN aHepruy Te Npu coBepLUeHUN paboTsbl.

Mogenv TennoBbIX ABUTraTenein.

MpakTuyeckas pabotaNe7 PeweHune 3agay no teMe «OCHOBbI TEPMOAUHAMUKMN».

CamocTosATenbHas paboTa:

MoAroToBKa K CEMUHAPCKOMY 3aHATUIO « TenoBble ABUTaTeNN K OXpaHa OKPY>XKatoLLel cpebls.

CocTaBfieHne KoHcnekTa «HeobpaTMMOCTb TENMIOB XX NPOLLECCOB»

KoHTponbHasa paboTa No 2 OCHOBbI MOIEKYNSAPHON (DU3NKN N TEPMOANHAMUKMN.

Pasgen 3
QNEKTPOOAMNHAMWKA

Tema 3.1 QnekKTpuyeckoe nose

Copep>kaHue yyebHoro maTepuana no Teme 3.1,

OdnekTpuyeckne 3apagbl. 3aKOH coxpaHeHus 3apaga. 3akoH KynoHa. DnekTpuyeckoe
none. Hanps>KeHHOCTb 3NeKTpuyeckoro nond. MpuHuMn cynepnosvuny nonei. Pabota cun
anekTpoctatmyeckoro nond. [loTeHuman. PasHOCTb MNOTEHUWAN0B. JKBUMOTEHLMANbHbIE
NoBepxXHOCTM. CBA3b MeXAy HanpsXeHHOCTb M PasHOCTbIO MOTEHLMANoB 3/1eKTPUYECKOTro
nond. AuW3anekKTpuku B 3fieKTpuyeckom none. onapusaunsa AUINEKTPUKOB. [1pOBOAHUKN B
anekTpuyeckom none. KoHpeHcaTopbl. CoefuMHeHWe KOHAeHcaTOpoB B GaTapeto. JHeprus
3apSXKEHHOro KoHfeHcaTopa. JHeprus 3feKTpMYeckoro nons.

JemoHcTpaunn:

- B3anmoaeincTeme 3apsKeHH XX Ter.

MpOBOAHNKYN B 3NIEKTPUYECKOM MNoOe.

[VaneKTpuKn B 3NeKTPUYECKOM NOJe.
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- KoHpgeHcaTopbl.
MpakTnyeckasa pa6ota Ne 8 PewieHune 3a4ay no Teme «INeKTpoCcTaTuKa».

Tema 3.2 3aKOHbI NOCTOSAHHOIO TOKa

Copaep>KaHue yuebHoro maTepuana no Teme 3.2,

Ycnosusa, HeobXxoAWMble L1 BO3HWKHOBEHUA W MOAAEPXKAHUA 3/EKTPUYECKOTO TOKa.
Cuna ToKa M NJOTHOCTb TOKa. 3akoH Oma pAna ydyactka uenu 6e3 34C. 3aBUCUMOCTb
3/IEKTPUYECKOr0 CONPOTUBJIEHUA OT Martepuana, LJAMHbI U NAOWALN MOMEPEUYHOro CeyeHus
NpPoBOAHMKA. 3aBUCUMOCTb 3/1EKTPUYECKOTr0 COMPOTUBEHMNA NPOBOLHUKOB OT TemmMepartypbl.
JNeKTpoaBMXKYyLLaa Ccuna UCTOYHUKA TokKa. 3akoH Oma pfans nonHoi uenu. CoepnHeHue
npoBogHUKoB. CoeAMHEHWE WCTOYHWKOB 3NEKTPUYECKOW 3Heprum B OaTapeto. 3akoH
xoyna - JleHua. Pa60oTa U MOLLHOCTb 3/1EKTPUYECKOr0 TOKA. TennioBoe [elicTBMe TOKa.

JemMoHcTpaumnsa: TennoBoe AeiCTBME 31EKTPUYECKOT0 TOKa.

Na6opaTtopHasa pa6ota Ne 7 M3yueHune 3akoHa OMa Ans yyacTka Lenu.

NabopaTopHasa pa6oTa Ne 8 OnpefaeneHune yaenbHOro ConpoTMBAEHNS NMPOBOAHMNKA.

NabopaTtopHasa paboTa Ne 9 MpoBepKa napannensHOro coeUHeHNA NPOBOLHNKOB.

NabopatopHas pa6ota Ne 10 WccnepgoBaHue 3aBUCUMOCTM MOLLHOCTM, NOTpebnsemoi
Namnow HakanMBaHWUA OT HaNPSXXeHUA Ha ee 3aXMMax.

NabopatopHas pa6ota Ne 11 Onpegenenve 34C ¥ BHYTPEHHEro COMPOTUBMAEHUA
NCTOYHMKA 3NEKTPUYECKOIN IHEPTUN».

MpakTnyeckad pa6ota Ne 9 PeweHue 3agay Ha 3akoH Oma. ConpoTuB/fieHWe. 3aKOHbI
COeNHEHMS.

MpakTuyeckas pabota Ne 10 PelleHune 3agay Ha CMellaHHOe COeiMHEHMEe NPOBOAHNKOB.

MpakTnyeckasa pabota Ne 11 PeweHune 3agay Ha 3akKoHbl Oma.

MpakTnyeckas pabota Ne 12 PeweHune 3a4a4 Ha PopMy/bl paboTbl M MOLLHOCTU TOKA.

CamocTosATeNnbHas pabora:

- CocTtaBneHne npeseHTauuii Ha Temy: «lcnonb3oBaHWe CBEPXNPOBOAMMOCTM. KopoTkoe
3amMblKaHue, Mepbl NPegoCTOPOXHOCTU.

- MoAroToBka J0KMaf0B No Temam: «llepCrneKTMBbl NONYNPOBOAHUKOBOMN TEXHUKN»; «Cxema u
paboTa BbINPAMUTENS».

Tema 3.3 ANeKTPUYECKUA TOK B pas/InyHbIX cpefax

Copep>kaHvie yuebHoro maTepuana no Teme 3.3.

JNEKTPUYECKNA TOK B Pas/INYHbIX cpefax. DNEeKTPUYECKUA TOK B MeTannax. SMeKTPOHHbIN
ras. Pabota B"rxoga. ONEKTPUYECKUIA TOK B 3NeKTpOAUTax. INeKTponus. 3akoHbl Papajes
MpuMeHeHWe 3N1eKTPONn3a B TeXHUKe. DNeKTPUYECKUA TOK B rasax u Bakyyme. loHu3auumsa rasa
Buabl rasoBbiXx paspagoB. MoHsTMe 0 nnasme. CBONCTBA M NPUMEHEHME 3/IEKTPOHHbLIX MYyYKOB
JNeKTpUYecKnin TOK B NoAynpoBofgHuMKax. Co6CTBEHHas MPOBOAMMOCTbL MOJSYNPOBOAHNKOB
MonynpoBOAHUKOBbIE npmoéopsbl. CobcTBeHHan NMPOBOANMOCTb nonynpoBOAHNKOB
MonynpoBOLHNKOBbIE NPUBOPHI.

JemoHcTpaumn:

- MonynpoBOAHWKOBbLIN ANOA,.

TpaH3ucTop.

Nab6opaTtopHas pa6ota Ne 12 3yyeHne CBONCTB NOAYNPOBOAHWKOB.

NabopaTtopHasa paboTta Ne 13 OnpefefieHne 3NeKTPOXUMNYECKOT0 3KBUBaNeHTa Meaun.

CamocTodaTeNnbHas paboTa:

MogroToBka pegepaToB «IanbBaHUYeCKME 3NEMEHTbI», « AKKYMYNATOPbI».

CocTaBfieHNe CpaBHUTENbHON Tabnnubl «TOK B pasHbIX Cpefax».
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Tema 3.4 MarHuTHoe nosne

Copfep>kaHue yuebHoro maTepuana no Teme 3.4.

BekTop MHAYKUUM MArHUTHOro nons. [eicTBue MarHUTHOrO Mo Ha NPAMONUHEWHbIN
NPOBOAHUK C TOKOM. 3aKOH AMnepa. B3anmopaeiicTBne TOKOB. MarHuTHbI NOTOK. Pa6oTa no
nepeMeLLeHW0 MPOBOAHMKA C TOKOM B MarHUTHOM none. [eicTBMe MArHUTHOroO NONA Ha
aBwxywminca 3apag. Cwuna JlopeHua. OnpepeneHue yAenbHOro 3apsga.  YCKopuTenwu
3apAXEHHbIX YacTul,.

JemoHcTpaunn:

- OnbIT OpcTea.
- B3anmopeincTene NpoBOAHNMKOB C TOKaMU. DNeKTpoABuUraTesb.
- AneKkTponsmMepuTeibHble NPUBOPBI.

CamocTtoATeNbHaa paboTta: [loaroToBuTb pedepat Ha Temy: «[puHUMN AelicTBUA

anexkTpoAsuraTens. SNeKTPOU3IMEPUTENbHbIE NMPUBOPbLI».

Tema 3.5 dneKTpomarHuTHaa MHAYKLUUSA

Copfep>kaHue yuebHoro maTepuana no Teme 3.5.

OneKTpoMarHuTHas WHAyKuna. Buxpesoe anekTpuyeckoe nose. CaMOUHAYKUMA.
OHeprvs MarHUTHOTO Mong.

JemoHcTpaunn:

3aKoH JleHua
- ABNeHMe 3NeKTPOMArHUTHON UHAYKLUN.

MpakTuyeckas pabota Ne 13 PewleHune 3agay no reme «MarHuTHOe none»

MpakTuyeckas pabota Ne 14. PewweHune 3a4a4 No TeMe «91eKTPOMArHUTHaA UHAYKLUAA.

CamocTtoATenbHasa pabota: CocTaBneHMe KOHcnekTa «Pusnyeckas CywHOCTb CO/THEYHOW
aKTUBHOCTU».

Paspnen 4
KOMTEBAHNA N BOJIHbI

Tema 4.1 MexaHn4yeckme KonebaHms M BOJHbI

Copaep>kaHue yuebHoro maTepuana no Teme 4.1.

KonebatenoHoe ABuxeHue. FapmoHuyeckue konebaHusa. CBOOGOAHbIE MeXaHWYecKue
Kone6aHua. JIMHeillHble MexaHWYeckue KonebatenbHble cuUcTeMbl. [MpeBpalieHUe 3Hepruu
npu KonebateNbHOM ABWXeHUW. CBOOGOAHbIE 3aTyxalwliMe MexaHW4yeckume KonebaHus.
BblHYyX/eHHble MexaHu4yeckune KonebaHus.

MonepeyHble M NPOLONAbHbIE BOMHbI. XapaKTepUCTUKN BOJIHbl. Y paBHEHWE TMJIOCKOM
berywein BonHbl. NHTepdepeHuns BONH. lMoHATME O Au(PaAKLWKU BOMH. 3BYKOBble BOJIHbI.
YNnbTpasByK U ero npuMeHeHue.

Na6opaTopHasa pa6oTa Ne 14 M3yyeHune 3aBUCMMOCTM nepuofa KonebaHuii HUTAHoro (unu
MPYXWHHOI0) MafATHUKA OT ANIMHBI HUTU (UIN MAcChl Tpy3a).

CamocTtosaTenbHasa pa6ota: [10AroTOBUTL Mpes3eHTauMilo Mo TeMe «3BYKOBbIE BOJIHbI.
Y nbTpasByK v €ro UCNosb30BaHNE B TEXHUKE U MeAULUHE».

Tema 4.2 3neKTPpOMarHUTHble KoNe6aHUSA N BOMHbI

Copep>kaHvie yuebHOro MaTepuana no Teme 4.2.
CB06OAHbIE 3NEKTPOMArHUTHbIE KoNebaHus. NpeBpalleHne 3HEPTMN B KonebaTebHOM
KOHType. 3aTyxawlinme 3/1eKTPOMAarHWTHble KonebaHusi. [eHepaTop  He3aTyxawwmnx
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9NEeKTPOMArHUTHbIX KOnebaHWin. BbIHYXAEHHble 3eKTpuyeckne konebaHus. MepemMeHHbIl
TOK. [eHepaTop nepemMeHHOro TOKa. EMKOCTHOe M WHAYKTUBHOE COMPOTUB/IEHUSA
MepeMeHHOro Toka. 3akoH OMa Ans 31eKTPMYECKOW Lenn NepeMeHHOro Toka. Pab6oTa wu
MOLLHOCTb MEepemMeHHOro Toka. [eHepaTopbl ToKa. TpaHchopmaTopbl. TOKM BbICOKOWA
yactoTbl. [lonyyeHue, nepepava v pacrnpefeneHue 3NeKTPOIHEePruu.

JdNeKTpOMarHMTHOE Mose Kak 0COObli BUA MaTepun. INEKTPOMarHUTHble BOJIHbI.
Bubpatop Mepua. OTKPbITbIA KonebaTenbHblil KOHTYpP. W306peTeHue paguo A. C. T1onoBsbIM.
MoHATMe 0 pagnocsasun. NMprumMeHeHUe 3N1EKTPOMarHUTHbLIX BOJH.

JemoHcTpaunn:

- PaboTa afeKTporeHeparopa.

TpaHchopmarop.

CB060AHbIE 3N1EKTPOMArHUTHbIE KONebaHus.

OcuunnorpamMmma nepeMeHHOro Toka.

KoHfeHcaTop B Lenu nepemMeHHOro Toka.

Pe30HaHC B nocnefoBaTe/IbHON Lenu nepemMeHHOro Toka.

M3nyyeHune v npuem 3n1eKTPOMAarHUTHbLIX BOJH.

Pagnocsasb.

JlabopaTopHasa pa6oTaNel5 YcTpolicTBO TpaHcthopmaTopa, reHepaTopa

MpakTuyeckas pabota Nel5 PeweHune 3agay no teme «lepeMeHHbIn TOK. TpaHcopmaTops»

CamocTodaTeNnbHas paboTa:

MoAroToBMTH Npe3eHTaunto «Mpon3BOACTBO, Nepefaya v NoTpebaeHne 3NeKTPOIHEPrun».

CocCTaBUTb aHHOTUPOBAHHbIN CMUCOK «JHeprocbeperatoLne TEXHONOTUn».

MoarotoBka pedepatoB «lpuMeHeHne paguonokaumm», «lpuHUKUNBLI PagUoOCBA3N  1”

TeNeBULeHUsA».

Pasgen 5
OMTUKA

Tema 5.1 Mpupoga ceeTa. BonHOBbIe CBOMCTBA CBeTa

Copep>kaHue yuebHoro maTepuana no Teme 5.1.

CKopocTb pacnpocTpaHeHuWs cBeTa. 3aKOHbl OTpPaeHMs W MpefoMieHUs CBeTa.
MonHoe oTpaxkeHue. JIMH3bI. Na3 Kak ontu4yeckas cuctema. OnTuyeckne Npuoopsl.

NHTepdepeHumns ceeta. KOrepeHTHOCTb CBETOBbIX Ny4eil. VIHTepdhepeHUUs B TOHKUX
nneHkax. Monocbl paBHOW TonwmuHbl. Konbua HbloTOHA. cnonb3oBaHue MHTepgepeHunn B
Hayke W TexHuke. [Oudppakuyma cseta. [Audpakums Ha wenu B napanfenbHMX nydax.
OndpakunoHHas peweTka. [loHAaTMe o rosorpauu. T[Monapusauna nNoOMNepeyvHbIX BOJH.
Monapusaumna ceeta. [1BoliHOe nydenpenomnaeHue. [onspouabl. Awucnepcus ceeTa. Bugsbl

crnekTpoB.  CnekTtpbl  ucnyckaHua.  CnekTpbl  MOr0LLEHMA. YnbTpauonetrosoe U
MH(pakKpacHoe n3nyyeHns. PeHTreHoBCcKue nyun. X npupoga n CBOWCTBA.
JemoHcTpayunn

Ondpakyna ceeta.

3aKOHbl OTpaXXeHNs U NpenoMaeHns ceeta.

Mony4yeHne cnekTpa ¢ NOMOLLLK MPU3MBI.

MonyyeHme cnekTpa ¢ MOMOLLbK ANKDPAKLMOHHON peLLeTKN.

CniekTpockon.

OnTuyeckune nNpunbopsi.

NabopaTopHasa paboTta Ne 16 OnpefenieHne nokasarens npesioM/ieHUs CcTekna.
NabopaTtopHasa paboTta Ne 17 HabntogeHne CneKTpoOB U3yYeHUS 1 MOTr0oLWeHNs.
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NabopatopHaa pa6ota Ne 18 V3mepeHMe [AAWHbI CBETOBOW BOSHbI C  MOMOLLbIO

AN pPaKLMOHHON peleTKu.

Na6opaTtopHasa pa6ota Ne 19 M3yueHue nHtepdepeHUnmn n audpakumn.
MpakTnyeckasa pa6ota Ne 16 PeuwleHne 3aay Ha 3aKOHbI NPeOM/IEHNS.
MpakTnyeckasd pa6ota Ne 17 PeweHnme 3aga4y € MWCNOAb30BaHWEM  (OPMYNbI

AN pPaKLMOHHON PeLETKN.

MpakTnyeckas pabota Ne 18 PeweHune 3agay no pasgeny «Ontukay.
CamocTodaTenbHas paboTa:

- 3anofHeHWe cpaBHUTENbHOM Tabnuubl (Ha3HavyeHue, COCTaBHble YacTW, MPUHLMUN AEACTBUSA)
no Teme «OnTUYeckne nNpuobopsl. Paspewwarowias cnocobHOCTb ONTUYECKUX NPUOBOPOB».
MoproTtoBka pedepatoB «lnas - Kak onTuyeckas cuctema», «Ponb WHGpakpacHoro u
ynbTpaMoneToBoro U3nyyeHWn B Npupode W UX NpuMeHeHue», «[lMpumMeHeHue
PEHTIEHOBCKOr0 N3/TyYeHNs B MefULNHE»

KoHTponbHaa patotaNe3 OCHOBbI 3/IeKTPOAUHAMUKMN.

Pasgen 6
SNEMEHTblI KBAHTOBOW ®U3NKN

Tema 6.1 KBaHTOBad onTukKa

Copaep>KaHue yuebHoro maTepuana no Teme 6.1.

KBaHTOBasi onTuka. TennoBoe u3ny4yeHue. PacnpegeneHne aHeprum B CreKTpe abCOMKOTHO
yépHoro Tena. KeaHToBasi runotesa lMnaHka. POTOHbI. BHeWHWMA (OTOINEKTPUYECKUI I DEKT.
BHYTpeHHU (hoToadhdeKkT. Tunbl (hoTosnemeHToB. [aBneHne ceeta. MoHATUE O KOPNYCKYNSPHO-
BOJIHOBOW Npupoje CBeTa.

JemoHcTpauynn:

- doToaheKT.

M3nyydeHne nasepa.

JNInHeliyaTble CNEKTPbl Pa3IMUYHbIX BELLECTB.

CUYETUYMK NOHU3UPYHIOLLNX U3NYYEHWIA.

MpakTnyeckasa pabota Nel9 PeuwieHune 3agay no Teme «3akoHbl POTO3hPeKTar.

CamocTodaTeNnbHas paboTa:

CocTaBfieHne cpaBHUTENbHOW Tabnuubl «OCOGEHHOCTU XMMMWUYECKOTO M BMOMOrMYEecKoro

[enCcTBUA cBeTar.

MoaroToBka  pedepaToB  «YCTPOMCTBO  (hOTO3NEMEHTOB M (hOTOPErnmcTpaTopoB»,

«lMpruMeHeHVe CONHeYHOl 6aTapen B ObITY N TEXHUKE» «Jlazep».

Tema 6.2 ®un3mkKa atoma n aTOMHOro agpa

Cofep>kaHvie yuebHOro MaTepuana no Teme 6.2.

PassuTne B3rNA40B Ha CTpPOeHMe BellecTBa. 3aKOHOMEPHOCTW B aTOMHbIX CNeKTpax
Bogopofa. AaepHas mofdenb atoma. OnbiThl O. Pesephopaa. Mogens atoma sogopoga no H.
Bopy. CooTHoweHNe HeonpeaenéHHocTel MeliseHbepra. KBaHTOBbLIE FeHEpaTOpbI.

EctecTBeHHas  paguMoakKTMBHOCTb.  3aKOH  pafmoakTMBHOro pacrnaga. Cnocobbl
HabNoaeHNA W perucTpayun 3apsHkeHHbIX 4acTuy. OddekT Basunosa — UepeHKoBa.
CTpoeHne aToMHOro agpa. LeteKT maccbl, 3HEPrUs CBA3N M YCTOWYMBOCTb aTOMH™:X afep.
AoepHble peakunn. KICKycCTBEHHas pajnoaKTUBHOCTL. [leneHne Taxen™x dpep. LlenHaq
AepHas peakuus. YnpaBnsemas UenHas peakuus. ApepHblii  peakTtop. [lonydyeHue
pagvoaKTUBHbIX WM30TOMNOB W WX NPUMeHeHue. Buonornyeckoe [encTene pagmoaKTUBHbBIX
N3NyYeHU. DNeMeHTapHble 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 XAPAKTEPNCTUNKA OCHOBHbBIX BNAOB YHEHOW AEATE/IBHOCTW

CopepxxaHune
0by4yeHus
BeegeHune

Pasgen 1 MexaHuka
KnHemaTtunka

3aKOHbI
COXpaHeHus B
MexaHuKe

OBYHYAKOWNXCA

XapaKTepucTUKa OCHOBHbIX BUAOB [eSATENIbHOCTU CTYAEHTOB
(Ha ypoBHe yUYeOHbIX 4eNCTBUN)
YMeHUA  MNOCTaHOBKM  Ueneii  [eATeNbHOCTW,  NNaHMpOBaHUA
COOCTBEHHOI AEATENbHOCTU ANS AOCTUXEHUS MOCTAB/EHHbIX LIENER,
npeABUAEHNS BO3MOXHbIX pe3ynbTaTOB 3TUX AeNCTBUIA, opraHu3anuu
CaMOKOHTPO/IA N OLEeHKN NOJyYEeHHbIX pe3y/bTaTos.

Pa3BuTme CcnNoco6HOCTM ACHO U TOYHO W3naratb CBOW MbICAW,
NOrNYeckn 060CHOBbLIBaTb CBOK TOUYKY 3peHusi, BOCNPUHMUMATb U
aHanuM3npoBaTb MHeHWs cobecefHWKOB, NpuU3HaBas MpaBO APYroro
Yyes0BeKa Ha MHOe MHeHMe.

MpounsBefeHne U3MepeHna PU3NYECKUX BEIMYUH U OLEHKA FpaHuLbl
NOrpeLwHOCTEeN N3MEPEHWIA.

MpepgcTaBneHne rpaHunLbl NOrPeLwHOCTEN N3MEPEHUIA NPU MOCTPOEHUN
rpaukos.

YMeHue BbiCKasblBaTb runoTesbl AN 00bACHEHWA HabnopaemblX
AB/IEHWIA.

YMeHue npegnaratb MOAeNN ABNEHUNA.

YKazaHue rpaHuy, npuMeHUMOCTU (PU3NYECKUX 3aKOHOB. M3noxeHune
OCHOBHbIX MOJIOXXEHWNI COBPEMEHHOW HAYyYHON KapTUHbI MUpa.
MpuBeseHe NPUMePOB BAUAHUSA OTKPbITUIA B PU3MKe Ha nporpecc B
TEXHWUKE U TEXHONOTr MK NPON3BOACTBA.
Mcnonb3oBaHne MHTepHeTa And noncka nHpopmayunu.

MpeacTaBneHne MeXaHUYECKOro [ABWXEHWS Tefna YypaBHeHUAMU
3aBMCUMOCTW KOOPAUHAT U NPOEKLMEN CKOPOCTM OT BPEMEHN.
MpepnctaBneHne  MexXaHWYecKOro  ABWXKeHWs  Tena  rpapukamu
3aBUCUMOCTU KOOPAUHAT MU NPOEKLMEN CKOPOCTN OT BPEMEHMU.
OnpepgeneHne KoopAauMHaT NPONAEHHOro MyTW, CKOPOCTU W YCKOPEHWUA
Tena no rpaukam 3aBMCUMOCTU KOOpPAMHAT U MPOEKLUIA CKOPOCTU OT
BPEMEHN.

OnpepgeneHne KoopAuHaT NPONAEHHOro MyTW, CKOPOCTU M YCKOPEHWUA
Tena no ypaBHeHUAM 3aBMCUMOCTU KOOPAUHAT U NMPOEKLUMUIA CKOPOCTU OT
BPEMEHN.

MposefeHune CPaBHUTENbHOTO aHanusa paBHOMEPHOTO "
pPaBHOMEPEMEHHOTO ABVXEHUIA.

YKazaHue MCNOMb30BaHUA MNOCTynaTe/ibHOroO W BpawaTenbHOro
[JBVXEHNI B TEXHUKE.

MpuobpeTeHne onbiTa paboTbl B rpynmne C BbIMO/THEHUEM Pa3/MYHbIX
COLManbHbIX poneil.

Pa3paboTka BO3MOXXHOW CUCTEMbl [eWCTBUA W KOHCTPYKUUW ANS
3KCMEepPUMEHTaNbHOIO OnpeaeNieHNs KUHEMaTUYEeCKUX BETUYNH.
MpumeHeHNe 3aKOHa COXpPaHeHUs wUMNynbca ANA  BblYUCEHUS
N3MEHEHWIA CKOPOCTEN Ten Npu MX B3aUMOAENCTBUSAX.

N3mepeHne paboTbl CUN M U3MEHEHUE KUHETUYECKOW 3Hepruu Tena.
BbluncneHne paboTbl CUN U U3MEHEHUA KUHETUYECKOM 3HEpPrnm Tena.
O6bsACHEHNE [EMOHCTPaUMOHHbBIX 3KCMEPUMEHTOB, MOATBEPXKAAKOLLNX
3aKOoHbI Hepumu.
M3mepeHne maccol Tena.
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N3mepeHune cunbl B3aMMOAenCcTBUS Ten.

BbluncneHme 3HayeHMs CUA MO M3BECTHbIM  3HAYeHUAM  Mmacc
B3aMMO/IENCTBYHOLWMX TEN N NX YCKOPEHWUIA.

BbluncneHnme 3HayeHUA YCKOPeHWUi Ten N0 M3BECTHbIM 3HAYeHUAM
[EeNCTBYIOLWMX CUN U Mace Terl.

CpaBHeHMe cunbl AeACTBUSA U MPOTMBOAENCTBUS.

MpuMeHeHNe 3aKOoHa BCEMWPHOrO TAFOTEHWMA NpWM  pacyeTax CUI K
YCKOPEHWI B3aUMOAEACTBYIOLLNX TeN.

CpaBHeHMe yCcKOpeHUs cBOOOAHOro nafeHUs Ha nnaHetax CONHEYHOW
CUCTEMBI.

BbigeneHne B TeKCTe Yy4yeOHMKA OCHOBHbIX KaTEropuii  Hay4HoW
NHpopmMaLmnn.

BbluncneHne noTeHUMasbHOW 3Hepruy Ten B rpaBuTalMOHHOM Mofie.
OnpegeneHne MNOTeHUMANbHONW 3Hepruu ynpyro AeopMUPOBaHHOIO
Tena Mo WM3BECTHON feopmaLum U XecTKOCTU Tena.

MpumeHeHNe 3aKOHA COXPaHEHWS MeXaHW4YecKOl 3JHeprum npu
pacyeTax pe3ynbTaTOB B3auMMOAEWCTBUIA Ten rpaBUTauUOHHbIMU
cuiamu u cunaMmun ynpyrocTu.

YKazaHue rpaHuL, NPUMEHNUMOCTU 3aKOHOB MeXaHUKMU.

YKazaHue  y4yebOHbIX  AWUCUMNAMH, NPU  U3YYEHUM  KOTOPbIX
MCMONb3YKTCSA 3aKOHbI COXPaHEHMUS.

Pa3gen 2 OCHOBbI MOJIEKYNSAPHON (PU3NKKA N TEPMOLUHAMUKN

OCHOBbI
MONEKYNSPHO
KWHETUYECKON
Teopum.

M paeanbHbIil ra3

OCHOBbI
TEPMOANHAMUKN

BbimosiHeHMe  3KCNepUMEHTOB,  cayXauwwux gnd  060CHOBaHUA
MONEKYNAPHO-KNHeTU4Yeckol Teopumn (MKT).

PeweHwne 3aga4 c NPUMEHEHNEM OCHOBHOTO YPaBHEHUSA MONEKYNAPHO-
KWHEeTUYeCKOWN Teopun rasos.

OnpegeneHne napamMeTpoB Bel,ecTBa B ra3oobpasHoOM COCTOAHUM Ha
OCHOBAHWW YpaBHEHUS COCTOAHUA ULeaNbHOro rasa.

OnpegeneHve napameTpoB BellecTBa B ra3oo6pasHOM COCTOAHUM U
npoucxoAauwmx npoueccos no rpagukam sasmucumoctu p (T), V (T), p
(V).

JKkcnepumMeHTanbHoe nccnegosarHue 3asucumoctu p (T), V (T), p (V).
MpenctaBneHne B BUAE Tpa)MKOB M30XOPHOro, un3obapHoro u
N30TEPMMYECKOTO NPOLLECcCOoB.

BbluncneHne cpefHeil KUHETUYECKON IHEPruu TensioBOr0 ABMXKEHUA
MONEKY/ N0 M3BECTHOW TemMMnepaType BeLiecTBa.

BbicKa3biBaHWE rMnoTe3 A1 00bACHEHUS HabNwAgaeMbiX SBAEHWIA.
YKazaHue rpaHuy, MNPUMEHUMOCTM MOAenn «upeanbH™in ras» u
3akoHoB MKT.

M3mepeHne konuyecTBa Tena0Tbl B MNpoueccax Tenjonepegaun.
Pacuetr Konm4yecTBa TEM0Tbl, HEOOXOAMMOro AN OCYLLECTBIEHUSA
3aflaHHOro npouecca Cc Tennonepegaveil. PacyeT UW3MeHeHuUA
BHYTPEHHEN a3Heprum Ten, paboTbl M nNepefaHHOro Konu4vecTBa
TEenaoThbl C UCMONb30BAHUEM MEPBOT0 3aKOHA TEPMOAMHAMUKM.

PacueT paboThl, COBEPLIEHHO rasom, Mo rpauKy 3aBUCMMOCTU P
(V).

BbluncneHune paboTbl rasa, COBepEeHHOW NpU M3MEHEHUN COCTOAHUSA MO
3aMKHYTOMY UuMKny. BMNuncneHme KM/ npu coBeplueHnn ra3om paboThl
B rpoueccax W3MEHEHUA COCTOSHMA MO0  3aMKHYTOMY  LUKIY.
OO6bsICHEHME MPUHUWMNOB AEWCTBMA TEMN0B X MalluuH. [demoHcTpauus
POAN ()M3NKMN B CO3L4aHUMN N COBEPLLUEHCTBOBAHWY TEMIOB/TX ABUTaTENeN.
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CsoiicTBa napos,
XWAKocTeid,
TBEPAbIX Ten

3mepeHne BNaKHOCTN BO3AYyXa.

PacueT KonuuyecTBa Ten/oTbl, HEO6XOAMMOro [ANA OCYLLECTB/IEHUA
npouecca nepexoja BeuiecTBa M3 OLHOr0 arperaTHOro COCTOSAHMA B
apyroe.

JKcnepuMeHTanbHOe WCCNefoBaHWe TEMOBbIX CBOWCTB BelecTBa.
MpuBefeHve NPUMEPOB KanUANAPHbIX fBNEHUI B ObITy, MpuUpoje,
TEXHUKe.

WccnepoBaHne MexaHMYeCKUX CBONCTB TBEPAbIX Tel.

MpuMeHeHNe (U3NYECKUX NOHATUI U 3aKOHOB B y4eOHOM MaTepuane
npodeccnoHanbLHOro xapakrepa.

Wcnonb3oBaHue VIHTepHeTa A1 MonckKa nHpopmaunm o paspaborkax u
NPUMEHEHNAX COBPEMEHH X TBEPATX U aMOpP(H/TX MaTepuanos.

Pasnen 3 OnekTpognHamuKka

dnekTpocratuka

MOCTOAHHBLIA TOK

MarHuTHble
ABMEHUS

BbluncneHme cun B3aMMOAENCTBMA  TOYEYUHbIX  3/IEKTPUYECKUX
3apsAL0B.

BMuncneHve HanpsaXXeHHOCTW 3NEeKTPUYECKOro nmnonfg OfHOro u
HECKOMbKMUX TOUYEYHN:X 3NEKTPUYECKUX 3apsALO0B.

BbluncneHne noTeHuuana 3NeKTPUYECKOro NOAs  OAHOrO U
HECKOMbKMUX  TOYEYHbIX  3NEeKTPUYECKMX  3apagoB.  M3mepeHue
pasHOCTU NOTEHLMANOB.

N3mepeHne aHepruu 3NeKTPUYECKOTO nons 3apSXKEHHOr0
KOHAeHcaTopa. BbluncneHue  aHeprum  3NeKTPUYECKOro  Mons
3apsXKEHHOro KoHfeHcaTopa. PaspaboTka nnaHa v BO3MOXHON CXeMbl
LENCTBUIA  3KCNEPUMEHTANbHOrO  OMpejeneHns  3N1eKTPOEeMKOCTM
KOHAeHcaTopa u AU3NeKTPUYeCKOW NPOHNLaeMOCTH BelLecTBa.
MpoBefeHne  CpPaBHUTENbHOrO  aHanM3a  rpaBUTaLMOHHOIO ¥
3NeKTPOCTaTM4YeCcKoro none

M3mepeHne MOLWHOCTM 3/IEKTPUYECKOT 0 TOKaA.

N3mepeHne 3AC 1 BHYTPEHHETO COMPOTUB/IEHNA UCTOYHMKA TOKA.
BbiNOoNHEHMe pacyeToOB CU/bl TOKa WM HanpsXXeHWi Ha ydyacTkax
3/IEKTPUYECKUNX LeNe.

OObsICHEHME Ha NpUMepe 3/IEKTPUYECKONM Lenu ¢ 4BYMA UCTOYHUKAMN
Toka (94C), B KakOM cfy4vyae WCTOYHUK 3/1EKTPUUYECKOW 3HEeprum
paboTaeT B peXXnMe reHeparopa, a B KaKOM - B pexxuMe notTpebuTtens.
OnpepeneHve TemnepaTypbl HATU HaKannBaHuWs.

3mepeHne aneKTpnYecKoro 3apaga 3/IeKTpoHa.

CHATVe BONbTaMMepHOM XapakTepucTukn anoga.

MpoBefeHWe CPaBHUTENBHOIO aHann3a NnonynpoBOAHUKOBNX AUOL0B U
TPUOLOB.

O6bsAICHEHWE NPUPOAbI 3/IEKTPUYECKOr0 TOKA B MeTasnax, 3/1eKTponunTax,
rasax, Bakyyme u nosynpoBOAHNKaX.

MprYMeHeHWe 31eKTPOIN3a B TEXHUKE.

MpoBedeHWe  CpPaBHUTE/NILHOTO  aHa/iM3a  HecamoCTOATE/IbHOro U
CaMOCTOATENbHOr0 ras3oBbIX pa3psafoB. lMcnonb3oBaHwe WIHTepHeTa ans
noucka WHpopMauumM O nepcnekTBax pa3BUTUA MOMYNPOBOAHUKOBOW
TEXHUKMW.

N3vmepeHne WHAYKUMW  MarHUTHOro nong. BbluucneHuwe cun,
[EeNCTBYHOLMX HA MPOBOAHUK C TOKOM B MarHUTHOM Mone.
BMuucneHne cun,  AeWCTBYHOLWLIMX Ha  3NEKTPUYeCcKUii  3apsag,
ABVDKYLLMIACA B MAarHUTHOM MoONe.

WccneposaHne ABNEHUNN 3N1eKTPOMarH1MTHOM NHOYKLNN,
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Paspnen 4 Kone6aHusa v
MexaHunyeckue
KonebaHuns

Ynpyrve Bo/Hbl

ONeKTPOMarHnUTHbIE
KonebaHus

ONeKTpoOMarHuTHbIE
BOJIHbI

CaMOMHAYKLMNN.
O6bsACHEHNE NpUHLMNA AeACTBUSA 3NEKTPOABUTaTENS.

O6bsACHEHWE NPUHLUMNA AEeACTBUA reHepaTopa 3N1eKTPUYECKOro TOKa 1
3NEKTPOM3MEpPUTENbHbLIX MPUOBOPOB.

OObsACHEHWE MPUHLUMNA AeCTBMA Macc-cnekTporpada, ycKopuTtenein
3apAXEHHbIX YacTul,.

O6bACHEHME POMW MarHUTHOTO Nons 3eMAN B XWU3HWU PacTeHWN,
XMBOTHbIX, Ye/0BeKa.

MpuBefeHne nNPUMepoOB MNPaKTUYECKOr0 MNPUMEHEHUS W3YUYEHHbIX
ABNEHWUIA, 3aKOHOB, NPUOOPOB, YCTPOICTB.

MpoBefeHNe CPABHUTENILHOIO aHann3a CBOMNCTB 3/1IEKTPOCTaTUYEeCKOro,
MarHMTHOTO U BUXPEBOTO 3/1IEKTPUYECKUX NONENA.
BOJIHbI

WccnepoBaHme 3aBUCMMOCTM nepuoga KonebaHWini  MaTemaTMyeckoro
MasTHUKA OT ero ANMHbI, MacCbl M aMNANTY bl KONe6aHWiA.

WccnepoBaHme 3aBMCMMOCTU nepuoga KonebaHUin rpysa Ha npyXuHe oOT
€ro MacCbl M XXeCTKOCTU NPYXWHbI.

BbluncneHne nepuoga KonebaHWiA MaTeMaTMUYECKOro MasiTHMKa no
N3BECTHOMY 3HAYEHMWIO €r0 A/INHbI.

BbluncneHne nepuofga KonebaHuii rpy3a Ha MNPY>XWHE MO M3BECTHbLIM
3HAYEHMAM ero Maccbl U XXECTKOCTU MPYXMHbI.

BbipaboTka HaBblKOB BOCMPUHUMATbL, aHanM3npoBaTb, MepepabaTbiBaTb U
npeabsaBAATbL MHDOPMALMIO B COOTBETCTBUM C MOCTAB/IEHHbIMM 3aa4aMu.
MpuBefeHNe NPUMEPOB aBTOKONE6ATE/IbHbIX MEXaHUYECKUX CUCTEM.
MpoBeaeHMe KnaccnguKaunum KonebaHui

M3mepeHne [ANWHbI 3BYKOBOW BOMHbI MO pe3ynbTaTaM HabnoaeHui
NHTep(epeHLMn 3BYKOBbIX BOJH.

HabniogeHne n 00bACHEHME SBMEHWUI WHTepdepeHUMN WU Andpaxkymn
MeXaHUYeCKMUX BOJH.

MpeactaBneHne obnacteil NPUMEHEHUS yNbTpasByKa U MepCrneKTUBbI ero
MCNOMb30BAHNA B Pas/IMUHbIX 06/1aCTAX HayKW, TEXHWKWU, B MeAULMHeE.
N3noxeHne cyTu 3KOnormyeckmx npobnem, CBA3aHHbIX C BO3AeACTBMEM
3BYKOBbIX BOJIH Ha OpraH13m YesioBeka
HabnogeHne ocumnnorpaMm rapMoHMYecKMx KonebaHwil cunbl ToKa B
uenu. M3mepeHne  3MeKTPOEMKOCTM  KOHAeHcartopa. M3mepeHue
WHAYKTUBHOCTb  KaTyWwKW. MccnegoBaHne SABNEHUA  3NEKTPUYECKOr0
pe3oHaHca B nocnegoBaTefibHOM uUenwu. [MpoBefeHVe aHanormm Mexay
(hM3nYEeCKUMUN  BEIMYMHAMUN, XapaKTepU3ylLWmnUMy MeXaHUYeCcKyt 1
3N1eKTPOMArHUTHY0 KosebaTenbHble CUCTEMBI.

PacueT 3HayeHMI CWUAbl TOKA W HaNpPsHXKeHUs Ha 31emMeHTax Lenu
nepeMeHHOro Toka. WMccnefoBaHve npuHUMNa LencTBUs TpaHchopmartopa.
WccnepgosaHve npuHUmMna encTeus reHepatopa nepemMeHHOro Toka.
Mcnonb3oBaHne WHTepHeTa And noucka MHMOpMaunn O COBPEMEHHbIX

cnocobax nepegaym 3NeKTPOIHEPTUN
OcyuiecTBneHne paguonepegaymn n paguonpuema.

WccnegoBaHne  CBOWCTB  3/1EKTPOMArHWTHbIX  BOAH  C  MOMOLLbHO
MOOGUNLHOTO TefledoHa.

Pa3BuTMe LEHHOCTHOrO OTHOLUIEHUS K M3y4YaeMblM Ha YpoKax (U3MKu
06beKTam M 0CBavBaeMbIM BMAAM AeATENbHOCTH.

O6bACHEHVWE  MPUHUMMWANBHOTO  pasnymMsa  MPUPOAbl  YMPYTUX K
3/IeKTPOMArHUTH/X BOJH.
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Pasgen 5 OnTtuka
Mpupoga ceeta

BonHoBbIE
CBOWCTBA CBeTa

Pa3gen 6. O951eMeHThI

KBaHTOBas onTuKa

dun3nka atoma

N3noxeHne  CyTM  3KONOTMYECKUX npo6nem, CBSI3aHHbIX c
3N1EKTPOMarHMTHbIMMW KO/e6aHNSMMN 1 BOSIHAMM.

OO6bsACHEHWE  POAM  3NEKTPOMArHUTHbIX  BOMH B COBPEMEHHbIX
nccneaoBaHusAX BceneHHOIA.

MpumeHeHMe Ha NPaKTUKe 3aKOHOB OTPaXXEHWUSA U NPeoMiaeHNs ceeTta
npu peweHnn 3agjaud.

OnpegeneHne CNeKTpanbHbIX rpaHuy, YYBCTBUTENLHOCTMU
Yyefi0BEYECKOro rnasa.

YMeHue CTpouUTb K3006paKeHUs npesMeToB, [JaBaeMble JIMH3AMW.
PacueT paccTosaHMA OT fIMH3bI [0 M306paxeHua npegmerta. Pacuer
ONTUYECKOM CUANbI INH3bI. MI3MepeHne (hOKYCHOTro pacCTOAHMA NINH3bI.
WcnbiTaHne mogeneii MMKpoOCcKona u Teneckona

HabnwogeHve ABNeHUS WHTEPMEPeHUUN 3/IEKTPOMArHUTHMNX  BOJIH.
HabntopgeHve aBfeHna onppakLunm 3NeKTPOMarHUTHbIX BOJH.
HabnogeHve sBneHns nonsapmsaLnm aneKTpoMarHMTH X BOJH.
N3mepeHne ANMHLI CBETOBOM BOJIHbI MO pe3yfbTatam HabnoeHus
ABNEHUA UHTep(EPEHLUN.

HabntoaeHve apneHns aupakLmm ceera.

HabnogeHve sBneHns nonspmsaunum u gucnepcmn ceeta.

Mouck  pasnuMuMii - 1M CXOACTBA  MeXAY AUPPakUUMOHHBIM 1
AVNCNEPCUOHHBIM CMEKTPaMu.

MpusefeHve NPUMepOB MOABMEHWA B MPUpoAe W WUCNOMNb30BaHWA B
TeXHUKEe ABMEeHWA WHTepdepeHUMn, Audpakuum, nonapusaynumn wu
gucrepcun ceeTa.

MepeuncneHne MeTOAOB TMO3HAHWA, KOTOPble WCMONb30BaHbl MpK
N3yYEeHUN YKa3aHHbIX ABNEHUN.
KBaHTOBOW (hU3UKU
Ha6nogeHne oTosnekTpruyeckoro athgekTa.

O6bsAcHeHMe 3akOHOB CTONETOBA HA OCHOBE KBAHTOBbIX NPeLCTaBNEHWN.
PacyeT MakKCMMaibHOW KWHETUYECKON 3Heprum 371eKTPOHOB MNpu
(POTO3NEKTPUYECKOM 3hPeKTeE.

OnpegeneHne paboTbl BbIX04a 31€KTpPOHA MO rpauKy 3aBUCMMOCTU
MaKCMManbHON KWHETUYECKOW 3Heprum (HoTO3NIEKTPOHOB OT YacTOTbl
cBeTa.

N3mepeHne paboTbl BbIXO4a 3N1EKTPOHA.

MepeuncneHne npubopoB YCTAHOBKW, B KOTOPbIX MpUMeHAeTcs
6e3MHepPUMOHHOCTL (hoTo3PdeEKTa.

O6bACHEHME KOPMYCKY/IAPHO-BOMIHOBOTO Ayanin3ma CBOMCTB (POTOHOB.
O6bACHEHWE POIN KBAHTOBOM ONTUKWN B Pa3BUTUN COBPEMEHHOWN (IU3NKMN.
Hab6nwgeHne nuHenyaTbiX CNEKTPOB.

PacuyeT 4acToTbl U ONWHbBI BO/IHbI MCNYCKaemMoro ceeTa npu nepexope
aTomMa BOLOpPOAa 13 OLHOr0 CTaLMOHAPHOI0 COCTOAHUSA B ApYroe.
O6bACHEHNE NPOUCXOXAEHUA NINHENYATOro CnekTpa aToMa Bogopoja u
pas3nnumnsa NMHenyaT X CNeKTPOB Pas/IMYHbIX ra3os.

WccnepoBaHve NMHeRYaToro cnekrpa.

WccnepoBaHve npuHLmMna paboTbl NTIOMUHECLEHTHON NaMnbl.
HabnogeHve n o6bacHeHMe NpuHLUNa AeiicTBUA Nasepa.

MpuBeseHVe NPUMePOB UCMO/Ib30BAHWNSA 1a3epa B COBPEMEHHOM HayKe U
TEXHUKeE.
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dunsmnka
aapa

aTOMHOTIo

Wcnonb3oBaHne MHTepHeTa A5 noucka MHpopmaumy o nepcnekTmaax
npuMeHeHUs nasepa.

BbluncneHue ganHbl BONHbLI Ae Bpoinsa yactuubl

C U3BECTHbIM 3Ha4YEeHUEM UMMy bCa.
Hab6nwaeHne TpekoB anba-4yacTul, B Kamepe BunbcoHa.
PernctpupoBaHne SAAepPHbIX W3YyYeHU C MNOMOLWbI CYeTYMKa
lelirepa.

PacyeT aHeprum cBA3M aTOMHbIX A4ep.

OnpegeneHne 3apsaja W MaccoBOro 4ucna aTtoMHOro appa,
BO3HMKAIOLLEr0 B pe3y/ibTaTe pagMoakKTUBHOIO pacnaja.

BbluncneHune aHepruu, ocBoboxpjatouieica npu pagnmoakTUBHOM
pacnage.

OnpegeneHne NpoAYyKTOB ALepPHON peakymnu.

BbluncneHne aHeprum, 0CBO6GOXKAaOLLENCA NPN A4EPHbIX peakymax.
MoHMMaHWe nNpevmyLiecTB M HeAOCTATKOB MCMNO/Ib30BaHUA aTOMHOW
3HEPrUM M NOHUBMPYKOLLMX  U3NYYEHUA B  MNPOMbILIEHHOCTH,
mMeguunHe.

N3noxeHne  CcyTM  3KONOrMYyeckux  npobnem,  CBfA3aHHbIX C
6MONOrMYecKnM JeicTBMUEM paanoaKTUBHbLIX U3NTYYEHWUIA.

MpoBegeHne  KnacCUguKauuym  3fleMeHTapHbIX  YacTuy No  UX
(hn3nyeckum xapaktepucTukam (mMacce, 3apsgy, BPEMEHW >KU3HWU,
CMUHY 1 T. A4.).

MoHMMaHMe LEHHOCTEN Hay4yHOro no3HaHWS Mupa He BoobGWe ANs
yenoeeyectBa B LUeNOM, a AN KaXAoro obydyawowerocsa JUYHO,
LLeHHOCTel oBNafeHns MeTOAO0M HAYyYHOro MO3HaHWUA ANA LOCTUMXKEHUS
ycrnexa B 1l060M BUe NPakTUYeCKON AesATeNbHOCTH.

O6bAcCHeHMe 3HaYMMocCTy onbiTa MaiikenscoHa-Mopnu

®opmynupoBaHue NOCTyNaToB.

O6bAcHeHMe ahpeKTa 3aMe1eHNA BPEMEHU.

PacyeT aHeprum nokos, UMNynbca, IHeprun cBo6OJHOMN YacTULbI.
MpefcTaBneHne O XxapakTepe 4YeTblpéX TUNOB  (DyHAAMEHTa/IbHbIX
B3aMMO/EACTBUNIA 3aneMeHTapH/ X YacTul, B BMAe Tabnuubl.
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8 TEMblI MHANBWAYAJTbHbBIX NMPOEKTOB

B xoge wn3ydyeHus nporpammbl 06LLe06pa3oBaTelbHOM Y4eBHOW AUCUUNAUHBI «PU3NKa»
obyuyarowymecs MoryT Bbl6paTb Of4HY M3 NPELNOXEHHbIX TeM ANS pa3paboTKW WHAMBWUAYANbHOIO
NpoeKTa NAN NPeLNOXKNTb COOCTBEHHYHO TEMY.

1 AnekcaHgp puropbeBuy CTONETOB - PYCCKUI (U3NK.

2. Anekcangp CtenaHoBuY MonoB —pyCCKUI yUYeHblil, n3o6petaTens paguo.
3. AnbTepHaTUBHAA 3HEpPreTuKa.

4. AKyCTMYeCKue CBONCTBA MONYNPOBOLHUKOB.

5. AHgape Mapu AmMnep —OCHOBOMOMOXHUK 3M1EKTPOANHAMUKMN.

6. ACUHXPOHHbLIN ABUraTesb.

7. Actepougasbl.

8. ACTPOHOMMWSA HaWUX AHEN.

9. AToMHas umsmka. N3oTonbl. NpruMeHeHne pafgnoakTMBH X M30TOMOB.

10.5eCKOHTaKTHbIe METOAbI KOHTPONA TemnepaTypbl.

11.bunonapHble TPaH3UCTOPSI.

12.6opuc CemeHOBUY AKOOUM —pN3NK N n306peTaTesb.

13. Bennuaiiwine oTKpbITUA (PU3NKMN.

14.Bupbl 3/1eKTPUUECKNX PaspafoB. INeKTpuueckue paspagbl Ha c/yxxbe venoBeka.
15.BnusHne aedeKToB Ha (hMU3NYECKMe CBOICTBA KPUCTaNN0B.

16.BceneHHas n TeMHasa mMaTtepus.

17.Fannneo Manunein —ocHoBaTe/lb TOYHOIO €CTEeCTBO3HAHUSA.

18.Ionorpadus v ee NpUMeHeHwe.

19.BM>KeHMe Tesla NepeMEeHHON Macchl.

20. Anhpakynsa B Halen KU3HW.

21.KnpKue Kpuctannsl.

22.3aKoHbl Kupxroda gns aneKTpuyeckom uenw.

23.3aKOHbl COXpaHeHns B MeXaHuKe.

24.3HavyeHne OTKpbITWIA anunes.

25.ropb BacunbeBny KypuyatoB —hn3nK, OpraHn3aTop aTOMHOW HayKW U TEXHUKW.

26.Ncaak HbOTOH —Cco34aTefib KNacCUYeCcKon (U3NKHN.

27./icnonb3oBaHne 3MIEKTPOIHEPTUN B TpaHCNopTe.

28.Knaccuukauma n xapakTePUCTUKN 3NEMEHTapH X vacTul,.

29. KOHCTPYKLMOHHAsA NPOYHOCTb MaTepmnana u ee CBA3b CO CTPYKTYpPOIA.

30. KOHCTpyKUusa 1 BUAbl Nna3epos.

31.KpnoanekTpoHMKa (MUKPO3/IEKTPOHNKA W XON0L).

32.J1a3epHble TEXHONOTMN M UX UCMONb30BaHUE.

33. NeoHapao ga BuHYM —y4eHbli n n3obperaTens.

34.MarHuTHble n3mepeHunsa (MPUHLMNBLI NOCTPOEHNA NPUOOPOB, CNOCOOLI N3MEpPEHUS
MarHMTHOro NOTOKa, MarHUTHOW UHAYKLUN).

35.Malikn ®apageit —co3gatenb y4eHUs 06 3N1eKTPOMarHUTHOM Nofe.

36.Makc lNnaHKk.

37.MeTof MeuyeH™X aTOMOB.

38.MeTofbl HAONOAEHNSA U PErUCTPaLLMN PaANOAKTUBHX U3NYUYEHNI N YacTul,.

39.MeToabl onpefeneHnsa NAOTHOCTHU.

40. Muxann BacnnbeBmy JTOMOHOCOB —Yy4eHbI 3HUMKNONEAMNCT.

41.Mopgenun atoma. OnbIT Pesepdopaa.

42.MonekynapHo-KMHeTMyYeckas Teopmsa mnaeanbH”:xX rasos.

43.MoOnHNA —Tra30Bblii pa3psas B NPpUPOAH~:X YCNOBUAX.

44, HaHOTEXHONOIUA —MeXaucumnanHapHas obnacte yHAamMeHTanbHOW W MPUKNafHOWN
HayKN N TEXHUKWN.

45.Hunkona Tecna: XWU3Hb U Heob6”™:yaliHble OTKPbLITUS.
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46.Hukona KonepHuk - cosfaTe/lb reIMOLEHTPUYECKON CUCTEMbI MUpa.
47.Hunbc Bop - OAWH U3 co3jaTtesieil COBPEMEHHOW (PU3KKMN.
48.HykneocnHTe3 BO BceneHHOIA.

49.06bACHEHME POTOCMHTE3A C TOUKN 3PEHUA DU3UKN.

50.0nTnyeckmne aBNeHNA B Npupogae.

51.0OTKpbITME U NPUMEHEHMNE BbICOKOTEMMNEPATYPHON CBEPXNPOBOAUMOCTH.
52.MepemMeHHbI 3N1eKTPUYECKNIA TOK U ero NpUMeHeHMe.

53.Mna3ma —YyeTBepPTOE COCTOSAHME BeLLecTBa.
54.MnaHeTbl CONHEYHOWN CUCTEMBI.
55. MonynpoBOAHWKOBbLIE JaTUNUKK TemnepaTypbl.

56.TTpuMeHeHne XNLKUX KPUCTaNI0B B MPOMbILLIEHHOCTH.

57.TTpumeHeHne AaepH”:X peakTopoB.

58.Mpupoaa heppomarHeTmama.

59.Mpo6nembl 3KONOrMKN, CBSA3aHHbIE C UCNONb30BaHWEM TEMMAOB/N:X MallWH.

60. MponssoacTeo, Nepegayvya U UCNONb30OBAHMNE 3/IEKTPOIHEPTUMN.

61.MpouncxoxaeHne CONMHEYHON CUCTEMBI.

62.Mbe303N1eKTPUYECKNIA 3PP EKT ero NpUMeHeHNe.

63.PasBuTtne cpencTs CBA3IWM U paguo.

64.PeakTUBHble ABUTraTeNIn U OCHOBbLI PaboTbl TEN/IOBON MalLWUHbI.

65.PennkTOoBOE M3NyyeHue.

66. PeHTreHoBcKkune nyuun. Victopua oTkpbiTUA. MNMpumeHeHuKe.

67.PoxaeHne 1 3BONOLNA 3BE3[.

68.Ponb K. 3. LLMONKOBCKOrO B pasBUTUN KOCMOHABTUKMU.

69. CBeT - 3aneKTpOMarHUTHas BOJHA.

70.Cepreit MaBnoBny KoponeB - KOHCTPYKTOP WM OpraHv3aTop MNPOW3BOACTBA PaKeTHO-
KOCMUYECKOW TEXHUKMN.

71.Cunbl TpeHus.

72.CoBpemMeHHas CNyTHUKOBasA CBA3b.

73.CoBpemMeHHas (hm3nyeckas KapTuHa Mupa.

74.CoBpeMeHHble CpefcTBa CBA3MN.

75.COoNHUE —NCTOYHUK XWU3HK Ha 3emJie.

76. TpaHcghopmaTopbl.

77. Y nbTpasByK (nony4vyeHue, CBOWCTBA, MPUMEHEHMNE).

78. YNpaBnsemMblil TepMOALEePHbIA CUHTES.

79. YCKOPUTENN 3apsXeHHbIX YacTul,.

80. ®M3nMKa N MYy3blKa.

81. ®un3nyeckme cBolicTBa atmocgepsbl.

82. ®OTO3/IEMEHTHI.

83. ®oT03(h(heKT. NMpUMeHeHMe ABMeHUS (HOTO3P(eKTa.

84. XaHc KpuctmaH 3pcTeq —OCHOBOMOMIOXHUK 3N1EKTPOMArHeTns3mMa.
85. UepHble Ablpbl.

86. LLIkana 3/1eKTPOMarHUTHArX BOJIH.

87. Kkonornyeckne npobaemMbl ¥ BO3MOXHbIE NMYTU UX PELLEHMS.
88. D/1eKTPOHHAA NPOBOAMMOCTbL MeTanioB. CBEepXMNPOBOAMMOCTb.
89. OmMunnin XpuctnaHosmny JleHL, —pyccKuii husuk.
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9 YYEBHO-METOANYECKOE U MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBbI YYEBHOU AN CHUIINHBI

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

HIndgp Ha3BaHne cnenuajJbHOCTH HaumenoBanue kabuHera
CHEenHAIb-

HOCTH
09.02.01 KoMmnproTepHbIe CHCTEMBI H KOMILIEKCBI MaremMaTu4ecKux ITUCLUIINH
15.02.03 TexHUueckas 3KkCIuTyaTalus T’uaAPaBInYeCKUX Marematuku

MalllvuH, TUAPONPUBOOOB U
T'HAPONMHCBMOABTOMATHUKN

21.02.05 3eMenbHO-UMYIIIECTBEHHbBIE OTHOLIEHUS MareMaTuku
22.02.01 Mertannyprusi Y4epHBIX METAJIOB MareMaTuku
22.02.05 O06paboTka METaJJIOB TABJICHUEM MareMaTuku

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

- MOCaJOYHBIE MECTA MO KOJMUYECTBY O0YUarOIUXCS,

- pabouee MeCTO IpenoaaBaTeds,

- MYJbTUMENHIHOE O0OPYI0BAHHUE.

B cocraB yueOHO-METONMYECKOrO M MaTepPHaIbHO-TEXHHUECKOro O0eCHeueHHsl MpPOrpaMMbl
y4eOHOM MUCIUTUTMHBI « DU3NKa» BXOMIST:

- KOMIUIEKT yu4eOHO-HATTISAHBIX TOCOOUI

- MOJENHU YCTPOWCTB;

- MakeThbl KOH/IEHCATOPOB,

- macmopt KaOuHerTa,

- O6ubnmoreunsbrii GpoHm.

B Oubnuoreunslit GoHI BXOAAT yueOHUKH, MOcoOusl yueOHO-METOaNUeCcKasi JOKYMEHTAIHS,
obecrnieunBarOIne OCBOSHHE YyueOHOr0 MaTeprania.

B mpornecce ocBoeHHst mporpaMMbl y4eOHOH TUCHUILTHHBI « PH3uKay 00ydaromuecss IMEIOT
TOCTYI K 3JIEKTPOHHBIM y4eOHbIM MaTepuaiaM Ha oOpa3oBaTeIbHOM MOPTAJE YHHUBEPCUTETA U B
cBobomHOM noctyre B MIHTepHEeTE.

Obopynosanne yueOHOro kabuHeTa:

- pabouune MecTa Ui CTYACHTOB MO KOJIMYECTBY O0yUaIOIINXCS,

- pabouee MECTO TpernoaaBaTest, ay JUTOPHAsS TOCKa,

- KOMIUIEKT ~ y4eOHO-MeTOAu4Yeckol  nokymeHtaumn  (yueOHWKM, COOpHHMKHM  3ajad,
METOAMYECKHE YyKa3aHWs Ui MPAaKTUYECKUX paboT, KOHCIEKTHI JIEKIHI, KOMILUIEKTHI
WHIUBUAYANbHbIX 3aJaHHil);

- KOMILIEKT KOMITBFOTEPHBIX TPE3CHTALINH,;

- ofyHaroiue BUIe0KacCeThI,

- MoJenu (PU3NIECKUX YCTPOHCTB,

- naboparopHoe 00OpyIOBaHHE;

- rakaTel Mo Gusnke (KOMILIEKTHI 1O TeMam, cuctema enunuil CU, mkaja 31ekTpoMarHuTHBIX
BOJIH);

- NEPCOHABHBIN KOMIBIOTEP , KCEPOKC, MPUHTEP.

TexHuueckue cpencraa 0OydeHus:

= yueOHast ayJUTOPHs, OCHAIIEHHAs MYJbTUMEIHHHBIM 000PYIOBaHUEM,
- KOMITBIOTEP C JINLIEH3UNOHHBIM MIPOTPAMMHBIM O0€CTIEUeHHEM,

- JIOKaJIbHasl CETh, CETEBOE NPOrpaMMHOe 0OecIedeHue,
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Tenesun3op.
MepeyeHb y4ebHbIX U3AaHWI, IHTepHET-pecypcoB, AONONHUTENbHOW NMTepaTypbl

OcHOoBHag nuTepaTtypa

KopbITHMKOBa, E. C. ®usnka [SneKTpoHHbI pecypc]: y4vebHoe nocobue: B 2 u. / E. C.
KopbiTHMKOBa, J1.A. Ogep, /1.A. HukoHopoBa, H.B. KopHeeBa, M.B. OpeHbypkuHa, T.b.
LWapaHosa —MarHutoropck: ®r60Y BO «MI'TY um. .. HocoBa», 2016, 2017 —Pexum
poctyna: http://192.168.20.6/marcweb2/MObiects.asp

Kpamapos, C. O. ®dusmka. Teopuss n npakTuka [INeKTPOHHbIN pecypc]: YuebHoe nocobue /
Moa pen. npodh. C. O. KpamapoBa. —2-e¢ u3g., gon. m nepepab. —M.: L PUOP, HNL
MHPPA-M, 2016. — 380 C. — Pexxum focrtyna:
http://znanium.com/catalog.php?bookinfo=522108

MuHckuin, A. A. ®usmka [OneKTpoHHbIN pecypc]: yuebHuk / A. A. TuHckuin, T. HO.
pakoBCKWiA ; nog obuw,. pea. 0. W. Auka, H. C. MypblweBod. —4-e u3g., ucnp. —M.:
OPOPYM: NMHDPA-M, 2017. — 560 C. — Pexxunm fjocrtyna:
http://znanium.com/catalog.php?bookinfo=559355

JononHuTtenbHaa nuTepaTtypa

OdemungueHko, B. N. ®dusnka [IneKTpoHHbIA pecypc]l: ydebHuk / B. W. [demugyeHko,
W. B. JemngyeHko. —6-e mn3g., nepepab. n gon. —M.: MHO®PA-M, 2017. —581 c¢. —Pexum
poctyna: http://znanium.com/catalog.php?bookinfo=851529
KysHeuoB, C.WM. Kypc nekuymii no u3anke. nektpoctatuka. [MOCTOAHHBIA  TOK.
AnekTpomarHetTnsm. KonebaHusi v BOMHbI [DNeKTPOHHLIN pecypc]: y4ebHoe nocobue /
C.N. Ky3Heuos, J1.U. CemknHa, K.WN. PorosmH. — Tomck: W34-Bo TOMCKOro nosuTtex.
YHUBepCUTeTa, 2016. — 290 C. — Pexum focrtyna:
http://znanium.com/catalog.php?bookinfo=675264

MNHTepHeT-pecypcebl
www.fcior.edu.ru (®egepanbHblii  LUEHTP WHMOPMaLMOHHO-06pa30BaTe/IbHXX pPecypcoB).
www.dic.academic.ru (Akagemuk. Cnosapu 1 aHUUKNONENN).
www.booksgid..com (Books Gid. 91eKTpoHHasa 61b1MoTeka).
www.globalteka.ru (Fno6anteka. Fno6anbHas 6MbAMOTEKA HAYYHbIX PECYPCOB).
www.window.Edu.ru (EguHoe 0KHO gocTyna K 06pa3oBaTefibHbIM pecypcam).
www.stbooks.ru (Jlyuiias ydye6Hasa nutepatypa).
www.school.edu.ru (Poccuiickuii o6pa3oBaTenbHblli  nopTan. [OCTYNHOCTb, KayecTBo,
3(h(heKTUBHOCTD).
www.ru/book (3nekTpoHHaa 6ubnuoTeyHas cuctema).
www.alleng.ru/edu/phys.htm (O6pa3oBaTenibHble pecypcbl IHTepHeTa PU3mnKa).
www.school-collection.edu.ru (EguHas konnekymna ungppos”rx obpaszoBaTebH’ XX pecypcos).
www.n-t.ru/nl/fz (Hobenesckue naypeartbl No QuU3nKe).
www.nuclphys.sinp.msu.ru (AaepHas qn3nka B MIHTepHeTe).
www.kvant.mccme.ru (Hay4HO-NoNyNspHbIA QU3NKO-MaTEMATUUYECKUIA XYpHan «KBaHT»).
www.yos.ru/natural-sciences.html (ecTeCTBeHHO-Hay4HbIi >XypHan AN Monogexu «MyTb

HayKy»).

NutepaTtypa gna npenojasartenen
O6 obpasoBaHuKM B Poccuiickoin depepaunn: degepanbHblili 3akoH oT 29.12. 2012 Ne 273-$3
(8 pen. PepepanbHMIX 3akoHoB OoT 07.05.2013 Ne 99-d3, ot 07.06.2013 Ne 120-93, 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-®3, ot 27.05.2014 Ne 135-3, ot
04.06.2014 Ne 148-®3, c MU3SMEHEHNAMUN, BHECEHHbIMU DefepanbHbIM 3aKoHOM 0T 04.06.2014
Ne 145-®3, B pes. Ot 03.07.2016, ¢ n3m. ot 19.12.2016.)
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http://192.168.20.6/marcweb2/MObjects.asp
http://znanium.com/catalog.php?bookinfo=522108
http://znanium.com/catalog.php?bookinfo=559355
http://znanium.com/catalog.php?bookinfo=851529
http://znanium.com/catalog.php?bookinfo=675264
http://www.fcior.edu.ru/
http://www.dic.academic.ru/
http://www.booksgid..%d0%a1%d0%83om
http://www.globalteka.ru/
http://www.window.edu.ru/
http://www.stbooks.ru/
http://www.school.edu.ru/
http://www.ru/book
http://www.alleng.ru/edu/phys.htm
http://www.school-collection.edu.ru/
http://www.n-t.ru/nl/fz
http://www.nuclphys.sinp.msu.ru/
http://www.kvant.mccme.ru/
http://www.yos.ru/natural-sciences.html

IIpukaz Munucrepcrsa obOpasoBanuss U Hayku P® or 31 pmekabps 2015 r. N1578 "O
BHECEHMHM W3MEHEHUI B (enepanbHblii TOCYZapCTBEHHBIH OOpa30BaTENbHBIA CTaHAAPT
cpenHero oOmero o0pa3oBaHUs, YTBEPKIEHHBIH NpHKa3oM MUHHCTEpCTBA OOpa3OBaHUs U
Hayku Poccutickoit @enepanuu ot 17 mast 2012 r. N413.

ITpuka3z Munobprayku Poccun ot 29 nexabpst 2014 r. Ne 1645 «O BHeceHUHN M3MEHEHHH B
npuka3 MunHncTepcTBa obpa3oBanus U Hayku Poccuiickoit @eneparun ot 17 mas 2012 r.
Ne 413 «OO0 yrBepkaeHun QenepasbHOro rocyJapCTBEHHOrO 00pa3oBaTENbHOIO CTaHAAPTA
cpenHero (MoHOro) o0Iero odpa3oBaHUs.

IMucemo JlenmapraMeHTa rocy1apCTBEHHON MOJUTHKH B cpepe MOATOTOBKH pabovYHx KaapOB U
JIIO Munobpuaykun Poccum ot 17 mapra 2015 r. Ne 06-259 «Pexkomenpmanmu 110
OpPraHu3alliil TOJNy4eHHs CpeaHero oOmero oOpa3oBaHWs B MpeAesax OCBOCHUS
o0pa3oBaTeNlbHBIX MPOrpaMM CpeaHero mpodeCCHOHANBLHOrO oOpa3oBaHUs Ha 0Oase
OCHOBHOTO o0mero obpa3oBaHusi ¢ yueToM TpeOoBaHMH (emepalbHBIX TOCYdapCTBEHHBIX
00pa3oBaTeNbHBIX CTAHAAPTOB W TOJy4YaeMOil MpodecCHH WM CIIeHHANIBbHOCTH CPEAHErO
poheCCHOHATTLHOTO 00Pa3OBAHUSTY.

JdmvutpueBa B. ®@., Bacunbe JI. . @usuka mnsg mpodeccuii U CrielHAIbHOCTEH
TEXHUYECKOTO NPOPWIIs: MeTOANYECKUE PEKOMEHIAIMH. MeToA. mocobdue.- M., 2010.
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MpunoxeHne 1
AKTUBHBIE N MHTEPAKTWBHBIE METOAbl OBYYEHNA

1 AKTWBHbIE M WHTEPAKTUBHbLIE METOAbl UCMOJb3YHOTCA NPU MPOBELEHMUU TEOPETUYECKUX U

NPaKTUYECKNX 3aHATWIA:

Pasgen/tema MpumeHseMble aKTUBHbIE

N UHTEePaKTUBHbIE MeTOLbI
Pasgen 1 MEXAHUVKA C 3JIEMEHTAMW TEO)PUN OTHOCUTEJ/IBHOCTW

Tema 11 KnHematuka Jlekumsa-npeseHrtayus. Mpe3eHTaums «MexaHnyeckoe gBUXKeHNE»

KpaTKasa xapakTepuctunka

Tema 1.3 3aKOHbI
COXpaHeHus B

Pa6oTa B ManbIx rpynnax CTyAeHTbl CAAKOT 3a4eT, pellatoT KONNeKTUBHO
3afayn, OTBEYalT Ha BoOMpochkl. MpeseHTaUus

MeXaHnKe

«PeaKTUBHOE BUXEHUNE»

Pasgen 2 MONEKYJTAAPHAA ® USNKA. TEPM OANHAMUMKA

Tema 2.1 OcHoBbl [lpo6neMHas nekyms
MOJIEKYIAPHO- «ABCONOTHAA
KUHEeTUYEeCKOM Temneparypa»
Teopun. MpaeanbHblii

ras

Tema 2.2 CsolicTBa
napoB, XXWAKOCTEW W
TBEPAbLIX Ten

Paszgen 3 OCHOBbI 9/IEKTPOANHAMUKN
Tema 3.3 MpobnemHas nekuus.
ANeKTpUYeCKnii ToK B

NONYNpPOBOAHMKaX

Nekumna-npeseHTaLus.

Tema3.5
ONeKTpoMarHuTHas
NHAYKUUS

Pasgen 4 KONEBAHNA N BOJTHbI
Tema 4.2 BuHapHbIA ypoK
ONeKTpoMarHuUTHble

Kone6aHnsa 1 BOJHbI

Nekunsa-npeseHTtayms.

Pasgen 5 OMNTUKA

Tema 5.1 Tlpupoga Jlekuusa-npeseHTayma.
CBeTa. BonHoBble

CBOICTBa CcBeTa

MpenogaBaTenb B Hayane W N0 xo4y
N3N0XeHUA YyyebHOro MaTepuana cosgaet
Npo6nemMHble  cuUTyauumu n BOB/IEKAET
CTYAEHTOB B MX aHanu3. ObcyxaaroT
CYlLeCTBOBaHME  NpPeAenbHO  HU3KUX U
BbICOKNX TemmnepaTtyp

[MpeseHTauma  «Teepable Tena U KX
cBolicTBa», «CBOWCTBA XUAKOCTEN»

CopepxaHue  nofgaeTcs  4yepe3  Cepuio
BOMPOCOB O  MPOBOAMMOCTUA  Cped, O
HOCUTENsIX TOKa, NPYMEHEHUN TOKa B cpefax,
Ha KOTOpble CTYAEHTbl [O/MKHbI 0OTBeYaTb
HENoCpeACTBEHHO B XO/e NEKLMUN.
Mpe3eHTaLMs «ONeKTpOMarHuTHas
VHAYKUNS», «CaMOUHAYKLMNS»

Ha  ypoke hn3nKm n MaTteMaTuKm
paccMaTpuBaeTca MNPUMeEHeHWe  rpafukos
TPUTOHOMETPUYECKUX PYHKLUIA K OMUCaHUIO
3N1eKTPOMarHUTHbIX Ko/ie6aHuii.

B xope nekumn naoet nepepava
npenojaeaTteneM UHGopmaLun  CTyAeHTam
COMPOBOX/AEHNEM W MNOKa30M OMNbITOB MO
angpakumnm, JleMOHCTpaLne
AMpaKLMOHHOW peleTKn, NnakaTos.

Pasgen 6 9/IEMEHTbI KBAHTOBOW ®U3NKU

Tema 6.1 KBaHTOBasA
onTukKa

Tema 6.2 CTpoeHue Jlekuusa - Busyanmsaung
aToma ¥  aTtoOMHOro

aapa

Nexkuunsa-npeseHTayms.
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Mpe3eHTauma
NPUMEHEHMNE
B xopme nekuyuMn nepefava npenogasaTenem
MHpopMaLuM CTyfLeHTaM COMpOBOXAaeTcs
NOKasoM  njakaToB, Tabnuy  CTPOEHMA
aTomosB, Tabnuubl MeHaeneesa
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MpunoxeHne 2

MEPEYEHb NMPAKTUYECKUX N NABOPATOPHbLIX 3BAHATUN

CopepxxaHue Tembl NPaKTUYECKNX 1 NabopaTOpPHbIX 3aHATUIA Kon-Bo
06y4veHuns YyacoB
BeeneHune JlabopaTopHasa pa6oTta 1 OnpegeneHne NAOTHOCTU BellecTea 2
Pasgen 1 MEXAHUVKA 10
1.1 KnHematunka MpakTnyeckasa pabota Ne 1 PewleHne 3aay No KMHeEMaTNKe 2
MpakTnyeckasa pabota Ne 2 PelwleHne 3aay Ha napameTpsl 2
BpaLlaTe/ibHOro ABUXEHUS
1.2 3aKOHblI MpakTnyeckasa pabota Ne 3 PewleHune 3aay Ha 3aKOHbl Hbl0TOHA 2
MexaHUKM HbloToHa
1.3 3aKOoHblI MpakTnyeckasa pabota Ne 4 PewieHune 3a4ay Ha 3aKOHbI 2
COXpaHeHus B COXpaHeHs NMNynbca 3Heprun
MexaHuKe NabopaTopHas paboTa Ne 2 M3yueHne 3aKOHa COXpaHeHuns 2
MeXaHNYecKOo aHeprum
Pasgen 2 MONEKYNMAPHAA ®UN3NKA. TEPMOANHAMUKA 14
2.1 OcHoBbl TMpakTuyeckan pa6ota Ne 5 PewweHune 3agay no reme OCHOBbI 2
MOJIEKYNAPHO- MKT
KWHETUYECKOW JlabopaTopHasn pa6oTa Ne 3 INMpoBepKa rasoBbiX 3aKOHOB 3
Teopun. MpakTndyeckasa pabota Ne 6 PeleHue 3aja4 Ha ypaBHeHue 2
N poeanbHblin ra3 COCTOSAHWUA UAeaNbHOro rasa, M30npoLecchl
2.2 CBolicTBa NabopatopHas paboTta Ne 4 PocT KpucTanios 2
napos, XXWAKOCTen  JlaGopaTopHasa paboTa Ne 5 3MepeHne BNaXXHOCTM BO3ayXa 2
N TBEPAbIX Ten Nab6opatopHasn pa6oTta Ne 6 OnpegeneHune yenbHow 2
TenJ0emMKOCTM BellecTBa
2.3 OCHOBbI MpakTnyeckas pabota Ne 7 PeweHune 3agay no teme «OCHOBbI 2
TEPMOANHAMUKMN TEPMOANHAMUKIN»
Pasgen 3 OCHOBbI QNEKTPOAVMHAMUNKN 28
3.1 MpakTnyeckada pabota Ne 8 PewleHune 3agay no teme 2
ONeKTpuyecKkoe «QNIeKTpPOCTaTUKAEY.
none
3.2 3aKOHbI JlabopaTopHasa pa6ota Ne 7 M3yyeHne 3akoHa OMa Anst yyacTka 2
NMOCTOSAHHOIO TOKa  Lenu.
JlabopaTopHasa pa6oTa Ne 8 OnpegeneHune yae/bHOro 2
CONPOTMB/IEHNA NPOBOLHUKA
JlabopaTopHas pa6oTa Ne 9 NMpoBepka napannensHOro 2
coefMHeHNs NPOBOAHNKOB
JlabopaTopHasa pa6ota Ne 10 MccnefoBaHue 3aBUCUMOCTH 2

MOLLHOCTW, NOTpe6asieMOoli NaMnoi HakannBaHWA OT HanpsXXeHUs
Ha ee 3aKnmax

JlabopaTtopHas pa6oTta Ne 11 OnpeaeneHne 34C 1 BHYTPEHHErO 2
COMPOTMBNEHUS UCTOYHMKA 3NEKTPUYECKON IHEPrum»

MpakTnyeckaa pabota Ne 9 PeweHne 3agay Ha 3akoH Oma. 2
ConpoTtueneHune. 3aKOHbl COeJHEHMUA

MpakTnyeckada pabota Ne 10 PelwleHune 3afay Ha CMeLLaHHOe 2
coefMHeHne NpPoBOAHNKOB

MpakTnyeckaa padota Ne 11 PeuwleHune 3aja4 Ha 3akoHbl OMa 2
MpakTnyeckasa padota Ne 12 PeweHne 3agay Ha hOpMy bl 2

paboTbl M MOLWHOCTN TOKaA
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3.3
DNeKTpUYecKunin
TOK B
NONYNpPOBOAHMKAX
35
ONeKTpoMarHmMTHas
NHAYKLUMSA

JlabopaTopHas pa6oTa Ne 12 N3yueHne CBOIACTB
noslynpoBOAHUKOB

JlabopaTopHasa pa6oTta Ne 13 OnpegeneHue aNeKTPOXMMUYECKOTO
3KBUBaJIEHTa Meau.

MpakTnyeckad pa6ota Ne 13 PeuweHue 3aga4y no Teme
«MarHuTHoe nosne»

MpakTnyeckad pa6ota Ne 14 PeuweHue 3aga4y Mo Teme
«QNEKTPOMArHUTHAA UHAYKLUNAY.

Pasgen 4 KOJTIEBAHWA N BOJTHbI

4.1 MexaHu4yeckune
KonebaHus n

BOJIHbI

4.2
ONeKTPOMarHnUTHbIE
KoniebaHnst U BOMHbI

Pasgen 5 OMTUKA
5.1 Mpupoga

ceeTta. BonHoBble
CBOWCTBa cBeTa

JlabopaTopHas pa6oTta Neld V3yyeHune 3aBUCMMOCTU Nepuoa
K0/1Ie6aHUN HUTAHOTO (MU NPY>XXUHHOTO) MasTHUKA OT A/IUHbI HATK
(nnn maccel rpysa).

MpakTnyeckas pa6ota Ne 15 PewleHune 3agay no teme
«[lepemMeHHbI TOK. TpaHcopmaTop»

JlabopaTopHas pa6oTa Ne 15 3yueHue ycTpolicTBa
TpaHchopmaTopa, reHepaTopa

JlabopaTopHaa pabota Ne 16 OnpepeneHne rnokasaTens
npefioMNeHnsa cTekna.

JlabopaTopHaa pa6ota Ne 17 HabnwogeHne cneKTpPoB M3IyyYeHUs
M NornoweHns

JlabopaTopHas pa6oTa Ne 18 MiamepeHune AMHbI CBETOBOI BOJHbI
C MOMOLLbI ANGPAKLMOHHON peLleTKu

NlabopaTopHaa pa6ota Ne 19 W3ydyeHue wuHTepdepeHUUn w
Andpakunm

MpakTuyeckas pa6ota Ne 16 PeweHne 3agay Ha 3aKOHbI
npenomaeHuns

MpakTnyeckasa pabota Ne 17 PelieHue 3agay ¢ MCNOb30BaAHMEM
thopmynbl AnpakLMOHHONM pelwéTKu

MpakTnyeckad pa6ota Ne 18 PeweHue 3agady no pasgeny
«OnTukKa»

Pasgen 6 9/IEMEHTbl KBAHTOBOW ®U3NKWN

6.1 KBaHTOBAaA
onTuKa

6.2 dn3mkKa atoma
M aTOMHOro fgpa
NTOIo

MpakTnyeckasa pabota Ne 19 PewieHne 3afay No TemMe «3aKOHb!
thoToathpekTar

MpakTnyeckas pa6ota Ne 20 PewleHune 3agay no teme
«PagnoakTMBHOCTb. 3annch AAEPH XX peakLnin»
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n/n

2

Pasgen
paboue
7
nporpa
MMbl

Tutyn
bHbIN
ncT

9. YyebHo-
eToAnYecK
oen
aTepmanbH
0_
TEXHUYECKO
e
obecrneyeHun
e nporpamm
yyebHow
ANCUUNINH
bl

NNCT PEFUCTPALINN USMEHEHWIA 1 IOHO/THEHHW

KpaTtkoe cofiep>xaHue U3MeHeHNA/40N0NHEHNS

Pabouyasa nporpamma Yy4eOHOW AUCUMNANHBI «DU3nNKa»
aKkTyanusMpoBaHa. B pabouyio nporpamMmy BHECEHbI
cnegyroLiie U3MEHEHNA:

Ha ocHoBaHuu npukasa pektopa ®r60Y BO “MI'TY
uMm. .. Hocosa” Ne 10-30/465 ot 17.07.2018 r. TekcT
“MuHuncTepcTBO 06pasoBaHMA M HayKuW” 3aMeHUTb Ha
TeKCT “MWHMCTEPCTBO HAyKM W BbICLIEro 06pa3oBaHUs
Poccuitckoin ®epepauun”

B cBA3M C 3aKNOYEHWEM KOHTPAKTOB CO CTOPOHHUMW
3NEKTPOHHbIMK  6U6IMOTEYHbIMM  cucTemamun  “KOpaint”
(Jorosopbl KOpainT O6C www.biblio-online.ru Ne/l-1096-
18, No[1-1097-18), “BOOK.RU” (Oorosop KHOPyc megma
3bC BOOK.ru Nel18493307/4-1093-18) pasgen 9.
Y4yebHO-MeTOANYECKOE M MaTepuasnbHO-TEXHUYECKOE
obecrneyeHne nporpamMm Y4eO6HON AUCUMMANHBI MNYHKT

«[lepeyeHb yu4yebHbIX W3gaHWA, WHTepHeT-pecypcos,
[OMOMHUTENbHOW  NNTepaTypbl» 4YuTaTb B HOBOM
pefakunm:

OcHoBHag nuTepaTtypa

dusnka. Teopusa u NpakTUKa [DNEKTPOHHbLIA pecypc]:
YyuebHoe nocobue / Mop pea. npodh. C.O. Kpamaposa. -
2-e n3fg., gon. n nepepab. - Mocksa: WL PNOP, HAL]
NMH®PPA-M, 2016. - 380 c - Pexum pgoctyna:
http://znanium.com/bookread2.php?book=522108 -
3arn. c akpaHa. - ISBN 978-5-369-01522-3
MuHcknii, A. A. ®usmka [INeKTpOHHbIA pecypc]:
yyebHuK / A. A. MuHcknin, T. KO. 'pakoBCKUI ; NoA
o6w,. pea. HO. N. Auka, H. C. MNypblweBon. —4-e u3g.,
uenp. —M.: ®OPYM: MH®PA-M, 2017. —560 c. —
Pexum JocTyna:
http://znanium .com/catalog.php?bookinfo=559355

[JononHutenbHaa nutepaTtypa
OemunayeHko, B. I. ®usnka [SneKTpoHHbIA pecypc]:
yuyebHuk / B. . AemngyeHko, V. B. AemnguyeHko. —6-¢
n3g., nepepab. n gon. —Mockea: MH®PA-M, 2017. —
581 c. —Pexum goctyna:
http://znanium.com/catalog.php?bookinfo=851529
Kypc nekunii no msnke. dnekrpocratuka. MoCcTOAHHbIN
TOK.  OnekTpoMarHetusm. KonebaHus ©  BOJHb
[9nekTpoHHbIN pecypc]: y4yebHoe nocobue / KysHeuoB
C.W., CemkuHa J1.L1., PorosmH K.L. - Tomck: n3g-so

Tomckoro nonutex. yHusepcuteta, 2016. - 290 c. -
Pexxum focrtyna:
https://new.znanium.com/read?id=218874 - 3arn. c¢

3KpaHa. - ISBN 978-5-4387-0562-8
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http://www.biblio-online.ru
http://znanium.com/bookread2.php?book=522108
http://znanium.com/catalog.php?bookinfo=559355
http://znanium.com/catalog.php?bookinfo=851529
https://new.znanium.com/read?id=218874

9. YuebHo- B CBA3M C 06HOBMEHMEM NNaTopMbl 3MEKTPOHHOM 6M6AMoTedHon 11.09.2019 r.
METOANYECKOE cycTeMbl “3HaHMyM” pasgen 9 Paboueli nmporpaMmbl unTatb B HOBOW [MpoTokon Ne 1

| MaTeprasibHO- pefaKLmMn:

TEXHIHeckoe OcHoOBHas nuTepaTypa

O?_ﬁf;i:\me 1 ®wusnka. Teopuss M MpakTuKa [ONEeKTPOHHbIN pecypc]: Y4yebHoe
yueGHOI noco6ue / Mopg pes. npog. C.O. Kpamaposa. - 2-e 13g4., fon. u nepepab.

avcymnamt: - Mockea: ML PUOP, HULL UH®PA-M, 2016. - 380 c. - Pexum
goctyna: http://znanium.com/bookread2.php?book=522108 -. 3arn. c
aKpaHa. - ISBN 978-5-369-01522-3
2. MuHckuin, A. A. dusmka [SNeKTPOHHbIN pecypc]: yuebHnK / A. A.
MuHckniA, . KO. MpakoBckuid ; nog obuwl. pea. FO. . Ouka, H. C.
Myp~weBoii. —4-e usg., ucnp. —M.: ®OPYM: MHD®PA-M, 2017. —560
c. —Pexxnm poctyna: https://znanium.com/read?id=90067
[ononHuTenbHaa nuTepaTypa
1 [JemunpuyeHko, B. V. ®usuka [SneKTpoHHbIA pecypc]: yy4ebHuK / B.
. OemngyeHko, W. B. demugyeHko. —6-e n3g., rnepepab. n gon. —
MockBa: WH®PA-M, 2017. — 581 <c¢. — Pexum fgoctyna:
https ://znanium.com/read?id=265557
Kypc nekumini no dwmsnke. SnekTpocTtatuka. [MOCTOAHHbLIA TOK.
AnekTpomarHeTusm. KonebaHuss v BOMHbI [SNeKTPOHHbIA pecypc]:
yuebHoe nocobue / KysHeyoB C.U., CemkuHa J1.U., PorosuH K.W. -
Tomck: n3g-seo Tomckoro nonurtex. yHuBepcuteta, 2016. - 290 c. -
Pexxum poctyna: https://znanium.com/read?id=218874 - 3arn. ¢
aKpaHa. - ISBN 978-5-4387-0562-8
9. YuebHo- B cBA3W ¢ 06HOBNEHMEM MaTepuanbHO-TEXHUYeCKOro obecneyeHus n.  16.09.2020 r.
eTognyeckoe Y4ebHO-MeTOAMYECKOE W MaTepuasibHO-TeXHU4Yeckoe obecneveHne [lpoTokon Ne 1

7 nporpaMm y4e6HOM ANCUUNAUHBbI YNTaTb B HOBOI pefaKLmn:
MaTepuanbHo-
TexHnyeckoe 09.02.01 KomnbloTepHble cUCTeMbl W Komnnekcbl - KabuHeT

obecneyeHne MaTeMaTWNYeCKNX AUCLUNINH
nporpamm  YuebHas ayfuTopus A5 MPOBefeHNA YUYebHbIX 3aHATWIA, NPaKTUYeCKnX
yuebHom N  NabopaTopHbIX 3aHATWIA, A8  caMoCcToATe/lbHOW paboTbl, Ans
ONCUUNAMHBI  TPYMAMOBbLIX W WHAWBUAYaANbHbIX  KOHCYNbTaUWA, A1 TeKyLlero
KOHTPO/S U MPOMEXYTOUHOM aTTecTaumu
Pabouee MeCTO NpenojaBaTensa: NepcoHasIbHbIM KOMMbIOTEP, MPOEKTOP;
paboune MecTa obyyaroLmxcs, gocka yyebHas, yuebHasa mebenb
K3®, geMoHcTpaunoHHoe obopyaoBaHue no Teme '‘TlepeMeHHbIA TOK',
[JeMOHCTpaLUnoHHoe o6opyaoBaHuMe No Teme ''OnekTpocTaTuka', Mmogenmu
KpUCTaI/IMYeCKOW peLleTKuW, AeMOHCTpaLoHHOoe 060pyAoBaHmMe No Teme
""OneKTpoMarHeTn3M', Mogenb 'AneKTpogopHaa MalumHa'
AMMepMeTpbl NabopaTopHble;
BapomeTp;
BonbTmeTpbl;
MynbTUMETPbI;
ONeKTPOMETP;
TpyOKW CTEK/SAHHbIE;
LUTaTuBbl NnabopatopHble wn-01;
Ta6bnuua MeHgeneesa
FMrpomeTp ncmuxomeTpuyeckuii BUT-1;
Habopbl pe3sncTopoB Ana NpakTUKyma;
Hab6opbl nabopatopHble «MexaHnKa;
Habopbl nabopaTopHble N0 3MEKTPON3Y;
Hab6opbl nabopatopHble «ONTUKa»;
Mogenu no ¢un3mnke;
Hab6op no aneKTponmsy (4eMOHCTPaLMOHHbIN);
Mpnbop gNs LeMOHCTPaLMM 3aBUCMMOCTM COMPOTUBIIEHUA MeTanna oT
Temnepartypbl;
Mpun6op ana nsyyveHusa npasuna SleHua;
Mpunbop ANA  W3MepeHWs [AUHbI CBETOBOW BOMHbI C Habopom
OVNMDPaKUNOHHBIX PELLETOK;
Mpu3ma nosepoyHas MarHUTHas
MS Windows (nognucka Imagine Premium) pgorosop [-1227-18 ot
08.10.2018, cpok fgevicteusa: 11.10.2021
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MS Windows (mommmcka Imagine Premium) morosop [-757-17 ot
27.06.2017, cpok peticteus: 27.07.2018, Calculate Linux Desktop
c¢BoOoxHO pacmpoctparaemoe [1O (https://www.calculate-linux.org/ru/),
CPOK ACHCTBHSA: OCCCPOUHO;

MS Office Nel135 ot 17.09.2007, cpok aeHcTBHS: OECCPOTHO

7 Zip ceobOomHO pacopocrpansemoce (https://’www.7-zip.org/), Cpox
JeHCTBHS: OECCPOTHO

15.02.03  Texnuueckaa oxcnayvamayusl  UOpASIUYECKUX  MAULUH,
2UOPONPUBOO0E U 2UOPONHEBMOABMOMAMUKY — Kabunem Mamemamuxu
YucOHAad ayAuTOpHSA A NPOBCACHHA YUICOHBIX, NPAKTHUCCKUX H
TabOPATOPHBIX 3aHATHH, JJI1 CAMOCTOSTEIFHOM PAOOTHI, IS TPYIIIOBBIX
A HHIAWBUAYAJIBHBIX KOHCyJ'l])TaI.[I/II\/II, A TCKYyHICTO KOHTPOII H
TPOMEKYTOYHOM aTTeCTaluu

Pabouee MecTo mpernoaaBaTesss: IEPCOHATBHBIN KOMITBIOTED, IPOSKTOP;
padoume MecTa 00yUArOMIMXCH, AO0CKA YiueOHaq, yucOHAs MeOCIh

KOO, nemoHcTpanuonHoe obopynosanue no teme "IlepemeHHBIH TOK",
JCMOHCTPAIIMOHHOS 00OPYAOBAHHUE IO TEME "IICKTPOCTATHKA", MOICITH
KPHCTALTHYCCKOH PEIICTKH, IEMOHCTPAHOHHOS 000PYAOBAHHE IO TEME
"OnekrpoMarseTm3M", MoENb " IIeKkTpodopHaT MammuHA"

AmmnepmeTpsl 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpHr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopusie ma-01;

Tabmmma MenneneeBa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPAKTHKY M,

Habopsr naboparopusic «MexaHuKa»,

Habopst 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr nadoparopusie «OnTHKAY,

Mopemm o pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIH);

[Tpubop a1 JEMOHCTPALHH 3aBHCHMOCTH CONPOTHBIICHHS METAIIA OT
TEMICPATYPHL,

[Mpudop mnma u3yueHU npasmia JIcHna;

[Mpubop nns wW3MEpPEHHS AMMHBI CBETOBOM BOJHBI C HAaOOpOM
JU(PPAKIMOHHBIX PEIICTOK;

ITpu3ma moBepovHAs MATHATHAS

MS Windows (moamucka Imagine Premium) morosop [-1227 ot
08.10.2018, cpoxk aeiictus: 11.10.2021

MS Windows (mommmcka Imagine Premium) morosop [-757-17 ot
27.06.2017, cpok peticteus: 27.07.2018, Calculate Linux Desktop
cBoOomHO pacmpoctpamsemoe 1O (https://www.calculate-linux.org/ru/)
(https://www.calculate-linux.org/ru/), Cpox aeficTBua: OSCCPOTHO

MS Office Nel135 ot 17.09.2007, cpok aeHCTBHS: OECCPOTHO

7 Zip ceobomno pacopocrparssemoe (https://www.7-zip.org/), Cpox
JeHCTBHS: OECCPOTHO

21.02.05 SemenvHo-umynecmeeHHbie OMHOULEHUS— xabunem
Mamemamuxu

YucOHAad ayAuTOpHSA A NPOBCACHHA YUICOHBIX, NPAKTHUCCKUX H
TabOPATOPHBIX 3aHATHH, 11 CAMOCTOATEIBHON PAOOTHL, IS TPYTIIIOBBIX
A HHIWBUAYAJIBHBIX KOHCyJ'l])TaI.[I/II\/’I, A1 TCKYHICTO KOHTPOI H
TPOMEKYTOYHOHN aTTeCcTaluu

Pabouee MecTo mpenoaaBaTens: IePCOHATBHBIN KOMIBIOTED, IPOCKTOP;
padoume MecTa 00yUArOMMXCH, A0CKA YueOHaq, yucOHas MeOCIb

K3®, memoncTpanmoHHOS 000pyAoBaHHe Mo TeMe "[lepeMeHHBIH TOK",
JCMOHCTPAIIMOHHOS 00OPYAOBAHUE IO TEME "IICKTPOCTATHKA", MOICITH
KPHCTALTHYCCKOH PEIICTKH, JEMOHCTPAHOHHOS 000PYAOBAHHE 10 TEME
"OnekrpoMarseTm3M"”, MoeNb "OnueKkTpodopHas MamuHA"
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AmmnepmeTps 1a00paTopHEIE;

Bapomerp;

BoasT™eTpsr,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTEKISIHHBIE,

[Trarussr madoparopHsie ma-01;

Tabmmma Menneneesa

I'mrpometp ncuxomerpryeckuii BUT-1;

HaOopsI pe3ncTopoB 111 MPaKTHKY M,

Habopsr naboparopusic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKaY,

Mopemm o ¢pu3uke;

Habop mo 31ekTpoan3y (IeMOHCTPALIHOHHEIIH);

[Tpubop a1 JEMOHCTPALHH 3aBHCHMOCTH CONPOTHBIICHHS METAIIA OT
TEMICPATYPHI,

[Mpubop ang u3yucHU npasmia JIcHua;

[Mpubop nns wW3MEPEHHS AMHHBI CBETOBOH BOJHBI C HAaOOpOM
JU(PPAKIMOHHBIX PEIICTOK,

ITpu3ma moBepovHAs MATHUTHAS

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

MS Windows (mommmcka Imagine Premium) morosop [-757-17 ot
27.06.2017, cpok peticteus: 27.07.2018, Calculate Linux Desktop
cBoOomHO pacmpoctparaemoe [1O (https://www.calculate-linux.org/ru/),
CPOK JeHCTBHSA: OECCPOTHO

MS Office mgorosop Nel35 ot 17.09.2007, cpok acHicTBHA: OCCCPOTHO

7 Zip ceobomno pacmpoctpansemoe (https://www.7-zip.org/), Cpox
JeHCTBHS: OECCPOTHO

22.02.01 Memannypeus yepnvix memaiunog — Kabunem Mamemamuxu
YucOHAad ayAuTOpHA A NPOBCACHHA YICOHBIX, NPAKTHUCCKUX H
TabOPATOPHBIX 3aHATHH, 11 CAMOCTOATEIBHOW PAOOTHL, IS TPYTIIOBBIX
A HHAWBUAYAJIBHBIX KOHCyJ’IBTaI.[HfI, ATA  TCKYLICTO KOHTPOLI H
MPOMEKYTOYHOHM aTTECTAIUH.

Pabouee MecTo mpernoaaBaTesst: IEPCOHATBHBIN KOMITBIOTED, IPOSKTOP;
padoume MecTa 00yUArOMIMXCH, JO0CKA YiueOHaq, yucOHAs MeOCIb

K3®, memoncTpanmoHHOS 000pyAoBaHHe Mo TeMe "[lepeMeHHBIH TOK",
JCMOHCTPAITHOHHOS 00OPYAOBAHHE MO TEME "DICKTPOCTATHKA", MOJICIH
KPHCTAJUTMHMECKOH PEIIETKH, JCMOHCTPAIIHOHHOE 000PYIOBAHHUE IO TEME
"OnekrpoMarseTm3M", MOENb " IIeKTpoopHAT MamuHA"

AmmnepmeTpsI 1a00paToOpHEIE;

Bapomerp;

BoasT™eTpHI,

My IbTHMETPSI,

DICKTPOMETD;

TpyOKu CTCKIITHHBIC,

[Trarussr madoparopusie ma-01;

Tabmmma Menneneesa

I'mrpometp ncuxomerpryeckuii BUT-1;

HabopsI pe3ncTopoB 11 MPAKTHKYMA,

Habopsr naboparopusic «MexaHuKa»,

Habopsr 1abopaTopHBIC MO 3ICKTPOIH3Y,

Habopsr naboparopusic «OnTHKa»,

Mopemm o ¢pu3uke;

Habop mo 3aekTpomu3y (ICMOHCTPATHOHHELIH);

[Tpubop a1 IEMOHCTPAIMK 3aBUCHMOCTH COIPOTHBICHHS META/LIA OT
TEMICPATYPHL,

[Tpubop nns n3ydeHus mpasuna JleHa;

[Mpubop 17t wW3MEPEHHS AMHHBI CBETOBOH BOJHBI C HAaOOpOM
JU(PPAKIHOHHBIX PEIICTOK,

ITpu3ma moBepovHAs MATHUTHAS,
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9. YyebHo-
eToanuecKoe
n
MaTepuasibHo-
TeXHUYeCKoe
obecneveHue
nporpamMm
yuebHom
AVNCUMNINHD

MS Windows (nognucka Imagine Premium) gorosop [-1227-18 ot
08.10.2018, cpok fgelictens: 11.10.2021

MS Windows (nognucka Imagine Premium) pgorosop [A-757-17 oT
27.06.2017, cpok penctBmA: 27.07.2018, Calculate Linux Desktop
cBo6ogHO pacnpoctpaHsemoe MO (https://www.calculate-linux.org/ru/),
CPOK AecTBNA: 6eccpovHo

MS Office Ne135 o1 17.09.2007, cpoK feicTBUSA: 6eCCPOYHO

7 Zip cBob6ogHo pacnpocTpaHsemoe (https://www.7-zip.org/), cpok
[eAcTBUSA: 6eCCPOYHO

22.02.05 ObpaboTkKa MeTannos gasneHnem - KabuHeT MaTemaTuKku
YuebHaa ayguTopus AnA NpoBefeHUs Y4YebHbIX, NPaKTUYecKux W
nabopaTtopHbIX  3aHATWIA, A4NA  rPynnoBbIX W WHAWBUAYASbHbIX
KOHCYNbTaLUMii, Ana caMmocToATe/IbHON paboThbl, ANA TeKYLLEr0o KOHTPONS
M MPOMEXYTOUHOI aTTecTaumm.
Paboyee MecTo npernogaBaTtens: NepPCOHa/IbHNX KOMMbIOTEP, NPUHTEP,
Tenesnsop, paboume mecTa obydarolmxcs, Aocka ydebHas, ydebHas
mebenb;
K3®, geMoHcTpaunoHHoe o6opyaoBaHue no Teme '‘TlepeMeHHBbIA TOK',
[JeMOHCTpaLnoHHoe obopyaoBaHuMe No Teme ''OnekTpocTaTuka', mogenmu
KpUCTa/I/IMYECKOW peLleTKuW, AeMOHCTpaLoHHOe 060pyAoBaHMe No Teme
""IneKTpoMarHeTm3M'', mogens ''OneKTpoopHaa MalumHa'";
CMrpomeTp ncmxomeTpuyeckuii BUT-1;
Habopbl pe3sncTopoB Ana NpakTUKyMa;
Hab6opbl nabopatopHble «MexaHNKa;
Habopbl nabopaTopHbIe N0 3M1EKTPON3Y;
Hab6opbl nabopatopHble «ONTNKa»;
Mogenu no ¢u3mnke;
Hab6op no anekTponmay (4eMOHCTPaLVNOHHbIN);
Mpun6op oNA AeMOHCTpaLUM 3aBUCUMOCTWN COMPOTUBIIEHUS MeTanla oT
Temneparypbl;
Mpubop ana n3yyeHus npasuna JleHua;
Mpubop pANA  W3MepeHWs [A/UHbI  CBETOBOW BOMHbI C Habopom
ONMDPaKUNOHHBIX PELLETOK;
Mpu3ma nosepoyHas MarHUTHas
MS Windows (nognmucka Imagine Premium) gorosop [-1227-18 ot
08.10.2018, cpok geiicTBna:11.10.2021
MS Windows (nognucka Imagine Premium) pgorosop [A-757-17 oT
27.06.2017, cpok peiicTBMA:27.07.2018, Calculate Linux Desktop
cBobogHO pacnpocTpaHaemoe MO (https://www.calculate-linux.org/ru/)
(https://www.calculate-linux.org/ru/) (https://www.calculate-
linux.org/ru/), cpok fercTBUA: 6ecCpPoYHO
MS Office gorosop Nel135 ot 17.09.2007, cpoK AeiicTBUA: 6eCCPOYHO
7 Zip cBob6ogHo pacnpocTpaHsiemoe (https://www.7-zip.org/), cpok
[eAcTBUSA: 6eCCPOYHHO
ONEKTPOHHbIe NnakaTbl No gucumnavHam: dusmka gorosop K-278-11 ot
15.07.2011, cpoK AeincTBmA: 6eccpoyHO
B cBA3M C 3aKNIOYEHWEM KOHTPaAKTOB CO CTOPOHHUMW 3M1IEKTPOHHbLIMU
6rnbnuoteyHbiMn cuctemamn 36C 3HAHNYM (KoHTpakT Ne K-60-20
oT 13.08.2020 r. OO0 «3HAHWYM», 01.09.2020 r. no 31.08.2021 r.)
pasgen 9 paboyeii nporpaMmMbl YiTaTb B HOBOW pefakLun:
OcHoBHa#sa nuTepaTtypa

1 dwumsnka. Teopus M nNpakTMKa [SNEeKTPOHHbIA pecypc]: YuebHoe
noco6ue / Mog pen. npog. C.0. KpamapoBsa. - 2-e n3g., oM. 1 nepepad.
- Mockea: MU PVOP, HNL NH®PA-M, 2016. - 380 c. - Pexum
poctyna: http://znanium.com/bookread2.php?book=522108 -. 3arn. ¢
aKpaHa. - ISBN 978-5-369-01522-3
2. TMuHckuin, A. A. ®usmka [ONeKTPOHHbIN pecypc]: y4yebHuK / A. A.
MuHckuid, T. KO. pakoBckuin ; nog obuw,. pea. FO. W. Auka, H. C.
Myp~weBoii. —4-e n3g., ncnp. —M.: ®OPYM: MH®PPA-M, 2017. —560
¢. —Pexxnum poctyna: https://znanium.com/read?id=90067

[ononHuTenbHaa nuTepatypa
1 [OemwnguyeHko, B. N. ®usmka [SneKTpoHHbIN pecypc]: yuebHuk / B. U.
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Oemunpuenko, V. B. femunayeHko. —6-e nsg., nepepab. n gon. —Mocksa:
NH®DPPA-M, 2017. — 581 C. —  Pexum jocryna:
https ://znanium.com/read?id=265557
Kypc nekumini no dwmsnke. SnekTpocTatuka. [MOCTOSAHHbIA TOK.
AnekTpomarHeTusm. KonebaHuss v BOMHbI [SNeKTPOHHbIA pecypc]:
ydyebHoe noco6ue / KysHeuos C.U., CemkunHa J1.L., PorosmH K.W. -
Tomck: n3g-so Tomckoro nonurtex. yHuBepcuteta, 2016. - 290 c. -
Pexxum poctyna: https://znanium.com/read?id=218874 - 3arn. c
aKpaHa. - ISBN 978-5-4387-0562-8
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