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ocHoBe «[IpuMepHO# mporpamMmbl 00ImeoOpa3oBaTenbHOH y4eOHOH JMCLMIIIHHbL
«®uzuka» A npopeccHoHATbHBIX 00pa3oBaTeNbHBIX OpraHusauui» (asrop B.D.
JImutpuesa, 3aB. kadenpoi ¢puznkd MOCKOBCKOro rocy1apCTBEHHOTO YHHBEPCHTETA
texHonoruid ¥ ynpasinenus K.I'. PasymoBckoro, kaHauaar TeXHHYECKHX Hayk,
npodeccop) u DenepanbHOro rocyIapcTBEHHOr0 00pa3oBaTeNbHOrO CTaHaapTa
cpenHero  (momHoro) obmero o0pa3zoBaHMSA IS peanu3alMHd  OCHOBHBIX
obpazosarenpHbix nmporpamMm CI1O no cnenuansHOCTAM:

((KOMHBIOTCPHLIG CHCTCEMbI U KOMITJICKCBI»

«ABTOMATHKa U TeNEMeXaHUKa Ha TPAHCIIOPTE»
( 7Kene3HOJOPOIKHOM TPaHCIIOPTE)

«Texnnyeckas SKCILTyaTallyis IMMOABHMKHOTO
COCTaBa KEJIEZHBIX JOPOT»

«TexHuueckas sKCIITyaTalsi TPAHCIOPTHOTO
paano3IeKTPOHHOTO 000pyA0BaHHMY (IO
BH/J1aM TPaHCIIOpTa)

Opranusanus-paspaborunk: TaMOOBCKH TEXHHKYM KeNe3HOA0POKHOIO
TpaHcropTa - Gpuianan perepaabHOro rocy1apCTBEHHOro OIKETHOTO
00pa30BaTENbHOIO YUpEKAEHUS BbICLIEro odpazoBanus « PocToBCKUM
rocyapCTBEHHbIH YHHBEPCHTET MyTel COOOIEeHHs»
Paspaborunk: Ky3nenosa H.B.— npenoznaBarens Bbicuiell kBanu(HKanMOHHOH KaTeropHu
TamboBckoro  TeXHHKyMa kelne3HOJOpOKHOro Tpancnopta - Gumiana PI'YTIC

Peuensentei: Hazapos C.M. - npenoznaBatens BbICIIeH KBaTHUKAMOHHOH KaTeropHy
TamboBckoro TexHHKYMa *ele3HoJOopoxkHOro Tpancnopra— ¢punnana PI'VIIC,

Poragesa T.A. - yuutens MAOY COIII Ne 33 r.TamboBa, BeiCcIIe#H
KBaJTH(UKALMOHHON KaTeropuu

Pexomeni0BaHa MKI0BOH KoMHCCHER 001e00pa3oBaTe/IbHbIX, MATEMATHYECKUX
¥ 0OIHMX €CTECTBEHHO- HaY4HbIX AUCIMIIMH

ITpotokon Ne 4/ ot (5. Ch  2022rona
[Ipencenatens HUKIOBOH KOMUCCHH ,,-6{/7( Actpaxannesa M.B.




Penensus
Ha pabo4yro MporpaMmy 1o JucuuIuinHe «@u3nkay» s ClenuaibHOCTEN:
11.02.06 «Texnuveckas 3KcIIyaTansi TPaHCIIOPTHOI'O PAAHO3JIEKTPOHHOTO
o0opynoBaHus (10 BUIAM TPAHCIIOPTa)»,
27.02.03 «ABTOMaTHKA U TeleMeXaHUKa Ha TPaHCIOpTe (Ha KeJe3HOL0POKHOM
TPAHCIIOPTE)»,
23.02.06 «Texnuyeckas 3KcnIyaTalys NOJBHKHOIO COCTaBa JKEJIE3HbIX J0POI,
09.02.01 «KomMnbroTepHbIE CUCTEMBI U KOMILIIEKCHI»
Pa6ouas mporpamma pa3paboTaHa B COOTBETCTBHH C FOCYAapCTBEHHBIMH
TpeOOBaHUAMH K MUHUMYMY COJEp)KaHUS U YPOBHIO NOJTOTOBKHU BBIITYCKHUKOB
CPEeHUX CIeLMalbHbIX yueOHbIX 3aBeleHUH 110 (HU3UKe Ha OCHOBE IIPHMEPHOM
nporpamMMsl 4 0611e00pa3oBaTeIbHOr0 CTaHJapTa.
JlanHas nporpaMma coIepKHUT KpaTKOe ONMCAHUE Ha3HAYEeHUs AUCLUILINHBI,
PEKOMEH/IAllMK 110 OpraHu3aluyu 06pa3oBaTeIbHOro mpolecca, TpeboBaHus K
IIOArOTOBKE CTYJI€HTOB, IIPOBOJUTCS OOOCHOBAHUE CTPYKTYPhI AUCLHILIMHEI,
OTpa)keHa poJjib (GHU3UKH B IIOATOTOBKE CIEIIHATHCTOB.
B nporpamme 4eTko onpesienieHsl pa3zienbl, TEMbI U CoJiepiKaHue yueOHoro
Marepuaa, a Tak)Ke 3HaHHUs, yMEHHUs U HaBbIKH, KOTOPbIMHU J0JKHBI OBJIAJIETh
cryneHThl. OTpaxkeHa opranu3anus KOHTpoJs 3HaHuid. [lokazaHo pacnpenenenue
y4eOHBIX 4acoB 110 pa3zesaM U TeMaM JUCLHUIUTAHEL. B nporpamme 3aoxeHbl
TpeboBaHuUs K 6a30BOMY ypOBHIO IPAKTHYECKOT0O OBNIaIeHUs] QU3NUECKUMH
HaBblkaMu. [IporpaMma onpeznenser TOT ypoBeHb 00y4eHHUs, KOTOPbIH HE0OX0aUM
CTYAEHTaM JUIsl U3y4YEeHHUsI CIIELIIPEIMETOB.
HporpaMMa pPEeKOMeH/I0BaHa KaK THIIOBas TPU M3yYeHUH (PU3UKU B yueOHBIX

3aHeﬂermx CHCTEMBI CPEIHero npO(beccnonaanoro 00y4eHus.
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Peuensus
Ha pabouyio mporpaMmy
no AucHMIUTHHe «PH3HKay LTS CIIENHATbHOCTEH:
11.02.06 «TexHuyeckas IKCILTyaTallHs TPAHCIIOPTHOTO PaH03/IeKTPOHHOTO 060py10BaHMA» (110 BUIAM TPAHCIIOPTa),
27.02.03 «ABTOMaTHKA H TeJleMEXaHHKa Ha TPAHCIIOPTe»(Ha JKeNe3HOJ0POKHOM TPaHCNopTe),
09.02.01 «KoMnbioTEpHbBIE CUCTEMBI U KOMILIEKCHI»,
23.02.06 «TexHuueckas KCILTyaTalsa NOABMKHOIO COCTaBa HKEJIE3HBIX JOPOIY.

Pabouyas mporpamMma pa3paboTaHa B COOTBETCTBHH C FOCYIAPCTBEHHBIMH TPEOOBaHHAMM K MHHHMYMY
COJIep/KaHMA ¥ YPOBHIO MOJATOTOBKH BBITYCKHHKOB CPEAHHX CTIELMATbHBIX Y4eOHbIX 3aBeIeHHH 10 (PU3HKE HA OCHOBE
NpUMEPHOI NporpaMMsl ¥ 0611€00pa30BaTeNbHOrO CTAaHAAPTA.

JlanHas nmporpaMma COIepKHT NOSCHHUTENbHYIO 3alIMCKY, CTPYKTYPY H COAEPHKaHHE, TEMaTHYECKOe
MJIAHUPOBAHHE, XAPAKTEPUCTUKY OCHOBHBIX BUIOB Y4eOHOMH JeATEIbHOCTH CTY/IeHTOB. B nporpamme oTpaxeHa poiib
(U3MKH B MOArOTOBKE CrielnanicToB. [Tocne W3ydeHus Kypca CTyA€HTBl CMOTYT MCIOJb30BATh [0JIY4€HHBIE 3HAHUSA 115
peleHus NPaKTHYECKMX 3a/1a4 MOBCeIHEBHOM X U3HH, obecneyeHus 6e30MacHOCTH COOCTBEHHOH K H3HH, PallHOHAIBHOIO
MPUPO/IONO/b30BaHHS 1 OXPaHBl OKPYIKAOILEH Cpe/bl.

Ilepebiii pa3nen «MexaHuKay NpeIycMaTpHBaeT MOBTOPEHUE H YrilyOlieHUe 3HAHMH, MONYYEHHBIX CTyIEHTaMH
B LIKOJE (OCHOBHBIE MOHATHA KHHEMAaTHKH H IMHAMMKH, 3aKOHbI cOXpaHeHHs:). B cnemyromux pasjienax pacCMaTpHBalOTCA
OCHOBHBIE MOJIOKEHUA MOJIEKYIAPHO-KHHETHIECKOH TeopHH, ocHOBHOE ypaBHeHHe MKT uaeansHoro rasa, 3akoHsl
TEPMOJIMHAMUKH. B OCHOBE 3/1eKTPOIMHAMUKY JIEKAT YUeHHs 00 3JIeKTPOMArHMTHOM I10J1€, JIEKTPOHHAs TEOPHS, 3aKOHBI
Kynona u Amniepa. YetsepTsii pasjien QU3HKH MOCBAILEH H3YYEHHIO MEXaHMYECKHX KoJleOaHHil H BOJIH, a Takke
3NEKTPOMArHHTHBIX H CBETOBBIX BONH. B pasjene « DneMeHTHl KBAHTOBOH (PH3HKM» pacCMaTpHBAIOTCA KBAHTOBbIE
CBOMCTBA cBeTa, nocTynatel bopa, 3akOH B3aMMOCBA3H Macchl M 3Hepruu. [locneanuii pa3aen npeaycMaTpHBAET U3yUyeHHE
CTPOEHHA M Pa3BHTHA BCENIEHHOH.

B nporpamme 3anoxeHsl TpeboBaHuA kK 6a30BOMY YPOBHIO MPAKTHYECKOTO OBJNAJICHHA HABLIKAMH 110 JAHHOMY
npeamety. IlporpamMma 3asaeT T0T ypoBeHb 00y4EHHOCTH, KOTOPbIH N0KeH ObITh JOCTUTHYT KaXIbIM CTYAEHTOM K
OKOHYaHHMIO y4eOHOro 3aBe/IeHHA.

IIpennaraemas nporpaMma BKJIHOYAET OCHOBHBIE CBEICHHA U3 BCEX Pa3lesioB GU3UKH, KOTOPhIE PACHIMPAIOT,
yruy6nsoT i 06061aoT paHee Noy4deHHbIE 3HAHHUA M3 Kypca QU3MKH OCHOBHO# mkonbl. Kpome 3Toro, naHHas
NporpamMma ro3BoJjiseT No3HAKOMHUTL CTY/EHTOB C BaXKHEHIIHMH QH3NUECKAMH TEOPHAMH, HIECAMH HAaY4HOH KapTHHbI
MHpa M MOABECTH MX K BAXKHEHIIHM METO0JOTHYECKUM H MHPOBO33PEHYECKHMM BBIBOJAM.

Paboyas nporpaMMa KOHKpETH3UPYET COOTBETCTBYIOIMI 06pa30BaTebHbIl CTAHAAPT C YYETOM HEODX0AMMBbIX
TpeboBaHMii K €€ MOCTPOEHHIO, YUUTHIBAET BO3MOKHOCTH METOAWYECKOr0, HHYOPMALIMOHHOTO, TEXHHYECKOro
obecneyenus y4ebHOro mporecca, ypoBeHb MOArOTOBKH CTYAEHTOB, OTpaxkaeT crnelu(uky obydeHus B JaHHOH
obpazoBarte/ibHOM OpraHM3allii K PEKOMEHIYeTCs MPH W3yUeHHH (U3UKH

[IporpaMMa peKOMEH/I0BaHa KaK THIIOBas NPH M3y4eHHH (H3HKH B yueOHBIX 3aBEJICHUAX CHCTEMbI CPEIHETO

npoheCCHOHAIBLHOTO oﬁquE o,
2 :
“%\ (PH sz?%

Porauesa T.A.- yuutens MAOY COIII Ne 33 r. TamboBa, BeicLiei

KBATH(UKALIMOHHON KaTeropuu



COAEPKAHUE

1 TIOACHUTEJIBHA A 3AIIMCKA

2TUIAHUPYEMBIE ~ PE3VJILTATHI  OCBOEHMS
JACITUTUIMHBI

3 COJIEPXKAHUE YUYEBHOM JUCIUATIIMHEBI

4 TEMATHUYECKOE INTAHNPOBAHUE

5 XAPAKTEPUCTHUKA  OCHOBHLIX BHJIOB
JEATEJIBHOCTU CTYIEHTOB

6 PEKOMEHAYEMAS JIMTEPATYPA

VUEBHOM

VUYEBHOU

17

22

28



1 HOACHUTEJIBHASA 3AIINCKA

PabGouas yueOHasi mporpamma o011eo0pa3oBaTeIbHON y4eOHOU NTUCIUIUIMHBI
«DPusnkay TpeaHazHAYCHA N1 M3yYeHUs QUMK B TPOGECCHOHATBHBIX
oOpazoBarenpHbix  opranm3zammsx — CIIO, peanu3yrommx  0Opa3oBaTeNbHYIO
nporpaMMy CpemHero ooOmero o0pa3oBaHHMS B TMpeaesiax OCBOSHHUS OCHOBHOM
oOpazoBarensHoil mporpammbl CIIO (OOITI CIIO) na 6a3e OCHOBHOrO OOUIETro
oOpa3oBaHMsI TpPH TMOATOTOBKE KBATU(PUIMPOBAHHBIX pabOUMX, CHyXKalMX M|
CHELMATTUCTOB CPEIHETO 3BEHA.

PabGouas yueOHas mporpamma o011eoOpa3oBaTeIbHON y4eOHOM AMCIUTIITUHBI
«Duszuka» paspaborana Ha ocHoBe TpedoBanu @OI'OC cpegnero obuiero
o0pa3oBaHMsl, IPEIBIBISIEMBIX K CTPYKTYpPE, COJEPKAHUIO U PE3yJIbTaTaM OCBOCHHUS
oO11eo0pa3zoBaresibHOM  y4eOHOM auciuIuInHbl  «Ddusuka», B COOTBETCTBUH C
PekoMenpauusMu 1o opraHU3alMy IOJYYE€HUs CPEJHEro oOuiero obpa3oBaHuUs B
npejenax OCBOCHHS 00pa3oBaTENbHBIX MPOrPaMM CPEIHETO MPOQPECCHOHATBHOIO
oOpa3zoBaHusl Ha 0a3e OCHOBHOIO 00mIero oOpa3oBaHMs C Y4ETOM TpeOOBaHUU
denepanbHBIX TOCYIAPCTBEHHBIX OOpa30BAaTENbHBIX CTAHAAPTOB M IOJIy4aeMOM
npodeccu WIH CHEHUATIBHOCTU CpeIHero npodecCHuoHaNbHOrO 00pa3oBaHUs
(mucemo [lemapTameHTa rocynapCTBEHHON MOJUTUKH B cepe MOATOTOBKH pabounx
kaapoB u JII1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

Conepxanue pabouelt yuyeOHOM mporpaMmbl 00111€00pa3oBaTeIbHON y4eOHOM
JTUCHUIUTMHBI «DHU3UKa» HANPaABICHO Ha TOCTHKEHUE CIICAYIOIUX HesIe:

OCBOGHHE 3HAHWK O (yHIAMEHTAIbHBIX (DU3MUECKUX 3aKOHAX WM TMPHHIINIAX,
JIeKaIMX B OCHOBE COBPEMEHHOW (hM3MUYECKON KapTWHBI MUpa; HanboJiee BajKHBIX
OTKPBITUSX B 00JACTH (PU3MKU, OKA3aBILIUX OIMpPENEISAIONIee BIMSHUE HA Pa3BUTHE
TEXHUKHU W TEXHOJOTHH, METOaX HAYYHOTO MO3HAHUS TPUPOIBL;

OBJIAJICHUE YMEHHSIMHU MPOBOJUTH HAOJO/ICHUS, TUIAHUPOBATH W BBITIOJHATH
HKCIIEPUMEHTHI, BBIJBUTATh TUTIOTE3bl U CTPOUTH MOJIEIH, IPUMEHSATh MOJyYCHHBIS
3HaHUA TO0 (U3WKe I OOBSICHEHHS pPa3HOOOpPa3HBIX (U3MUECKHX SBICHHHA W
CBOMCTB BEIECTB; MPAKTUYECKH HCMIOIb30BaTh (PU3NYECKUE 3HAHUS; OLCHUBAThH

JIOCTOBEPHOCTh €CTECTBEHHO-HAYYHOU MH(OpMaIUK;



pa3BUTHE TO3HABATEIbHBIX HWHTEPECOB, WHTEJUICKTYaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEW B Tpollecce MPUOOPETEHUS 3HAHWA W YMEHHUU 10 (QU3HKE C
UCTIONIb30BaHUEM  PA3JIMYHBIX  HCTOYHUKOB HWHQPOPMAIMd W COBPEMEHHBIX
WH(OPMAITMOHHBIX TEXHOJIOTHH;

BOCTIUTaHHWE YOCKIEHHOCTH B BO3MOXHOCTH TIO3HAHUS 3aKOHOB MPHUPOJIHI,
UCTIONIb30BaHUsl  JOCTMDKCHMH (U3MKKM Ha 0Oylaro  pa3BUTHS  YETIOBEUECKOUH
MUBWIM3AIMH; HEOOXOIWMOCTH COTPYJHHYECTBA B MPOIECCE COBMECTHOTO
BBITIOJIHEHUS 337a4, YBAXXUTEIHHOTO OTHOIICHUS K MHEHHUIO ONIOHEHTa MpHU
00CY>KIeHHUH MPOOJIEM €CTeCTBEHHOHAYYHOTO COJIEP>KaHusI; TOTOBHOCTH K MOPaJIbHO-
THYECKOH  OLIEHKE  WCIOJB30BaHWS  HAYYHBIX  JIOCTIDKCHHUH,  YyBCTBa
OTBETCTBEHHOCTH 32 3aLUTY OKPYXKarOIIeH Cpeibl;

HCITOJTB30BaHNE TPUOOPETCHHBIX 3HAHUN U YMEHUH JIUTS PEIICHHS TIPAKTHICCKUX
3aJa4 TOBCEJHEBHOW JKM3HM, OOecreueHUs O€30MacCHOCTH COOCTBEHHOW »KU3HHU,
pallMOHANIBLHOTO  MPHUPOJONOIL30BAHUSI W OXpaHbl OKpYXKAaIOIIeW Cpenpl WU
BO3MOXXKHOCTBIIPUMEHEHHUSI 3HAHWW TIPU PEIICHWH 3a7]a4, BO3HUKAIONIMNX B
nocieayoueil npopeccuoHanbHON AeATEIbHOCTH.

B pabouyro yueOHYI0 mporpammy BKJIIOYEHO COJAEp)KaHHE, HAIMpPaBJICHHOE Ha
dbopMHpoBaHUE Yy CTYJICHTOB KOMIIETCHIIUNA, HEOOXOIUMBIX JUIsl KadeCTBEHHOTO
ocoernst OOII CIIO na 6a3ze OCHOBHOrO OOIIEro 00pa3oBaHUSI C TMOJIYYCHHEM
cpeaHero oo1iero oopa3oBaHus.

B ocHoBe o0061mieo0pa3oBaTeabHON yueOHOM MUCHUIUTMHBI «DU3MKa» JEHKUT
yCTaHOBKa Ha (HOPMHUPOBaHHE y 00yUaeMbIX CUCTEMbI 0A30BBIX MOHITHH (PU3UKU U
MPEACTABICHU O COBPEMEHHOW (hM3MYECKOM KApTHHE MHpA, a TaKKe BhIpaOOTKa
YMEHUN TPUMEHSTh (PU3HUECKUE 3HAHUA KaK B MPO(ECCHOHATBHON NeATeTbHOCTH,
TaK W JJIs PEIIeHUS )KU3HCHHBIX 3a/1a4.

MHorue monoKeHus, pa3BUBacMbie (PU3UKOM, pacCMaTPHUBAIOTCA KaK OCHOBA
CO37aHMSI ¥ UCIOJIb30BaHUSI UH(POPMAITMOHHBIX U KOMMYHHUKAITMOHHBIX TEXHOJIOTUI
(MKT) — opHoro w3 Hamboliee 3HAYMMBIX TEXHOJOTHMYECKUX JIOCTHIKEHUH

COBPEMEHHOW IUBWIN3ALIUU.



®duszuka gaeT KIY K MOHMMAHUIO MHOTOYHMCIIEHHBIX SIBICHUNA W TPOIECCOB
OKPYXKAaIOIIEero Mupa (B €CTECTBEHHO-HAYYHBIX OOJACTSIX, COIMOJIOTHH, SKOHOMUKE,
s3BIKE, JTUTEpaTrype u ap.). B ¢usuke GopMUpyrOTCS MHOTHE BHIBI JICSTEIBHOCTH,
KOTOpBIE UMEIOT METaNpeAMETHbII xapaktep. K HUM B mepByto ouepenb OTHOCSTCS:
MOJICTTUPOBaHNE OOBEKTOB U MPOIIECCOB, MPUMEHEHNE OCHOBHBIX METO/IOB MTO3HAHUS,
CHUCTEeMHO-MH(OPMAIMOHHBINA aHanu3, GOpMYyJIMPOBAHHUE TUIIOTE3, aHAIN3 U CHHTE3,
CpaBHEHHE, OOOOIICHHE, CUCTEMAaTH3aIUs, BBISIBICHHWE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€H, IIOMCK AaHaJIOTOB, YIIpaBJI€HHE OOBEKTaMH U TmpoueccaMu. VmeHHO
ATAIUCIUIUIMHA TIO3BOJISIET TMO3HAKOMHUTH CTYJEHTOB C HAyYHBIMH METOJaMHU
MO3HAHMS, HAYYUTh UX OTINYATh TUIIOTE3Y OT TEOPUH, TEOPUIO OT IKCIIEPUMEHTA.

®dusuka  UMeeT OyeHb  OONbIIOE U BCEBO3pPACTAIOIIEE  YHCIIO
MEXIUCIUTUTMHAPHBIX CBS3EH, TPHUEM Ha YPOBHE KaK MOHATHIHOTO amnmapara, Tak u
uHCTpyMeHTapusi. (CKa3zaHHOE TMO3BOJSET paccMaTpuBaTh (U3MKY Kak MeTa-
JTUCIUTUIMHY, KOTOpas MPEIOCTaBISEeT MEXKIUCIUILUTMHAPHBIA S3BIK ISl OMUCAHUS
Hay4YHOU KapTHUHBI MUPA.

®dusuka ABISETCS CUCTEMOOOPa3yIoIUM (PaKTOPOM ISl €CTECTBEHHO-HAYUHBIX
y4eOHBIX TUCIUILINH, MTOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIS)KAT B OCHOBE COJIEPIKaHUS
XUMUHU, OuoyioruM, Treorpaduu, acTpOHOMHUU U  CIEUUATBHBIX JIUCIHIUIAH
(TexHMYeCKas MEXaHHKa, AJIEKTPOTEXHHUKA, AJIEKTPOHUKA u ap.).
OO01eoOpazoBaTenbHas yueOHast qucuuiuinHa «DPu3KKa» CO3[1aeT YHUBEPCATbHYIO
0a3y ans  u3ydeHus OO0IIenpo(ecCHOHANBHBIX M CHEUUANbHBIX JUCLMILINH,
3aKyIapiBast PyHIAMEHT IS TOCIIEAYIOMIEero 00ydIeH s CTYIEHTOB.

OO6nanas JOTrMYECKON CTPOMHOCTBIO MU OMNHMPAsACh HA HSKCIEPUMEHTAJIbHBIC
dakTel, oOmeoOpa3oBarenbHas yuyeOHas guciuiuimHa «dusukay Qopmupyer y
CTYACHTOB MOAJTMHHO HAyYHOE MUPOBO33peHNe. PU3MKa SBISETCS OCHOBOW YUCHHUS O
MaTepUaJIbHOM MHUPE U pelaeT NpoodIeMbl ITOTO MUpA.

Teopetnueckue cBeneHUs N0 (PU3MKE MAOMOJHAIOTCS JIEMOHCTPALUsSMU U
Ja00paTOPHBIMU paboTamu.

N3yuenne  o0meoOpa3oBaTebHOW  y4eOHOW — MUCHUTUIMHBI  «DU3HKa»

3aBCPIIACTCA IMOABCACHUEM HUTOI'OB B (bopMe OK3aMC€Ha B paMKax HpOMe}KYTO‘IHOﬁ



arTectaiuu ctyaeHToB B npouecce ocBoeHuss OIIOII CIIO ¢ nosydyeHrem cpeaHero
oO1miero oOpa3oBaHws.

OO6meobpazoBarenbHas  ydyeOHas — gucuuiuiniHa — «DU3MKa»  SIBISETCS
JTUCITUTIIMHOM 10 BHIOOPY M3 00s3aTeNIbHON TpenMeTHOW obyactu «EcTecTBeHHBIC
Haykn» ®I'OC cpennero obiiero oopasoBaHus.

B npodeccuonanbHbix 00pa3oBaTEeNbHBIX OPTraHM3AlMAX, PEATU3YIOIINX
o0pa3oBaTeIbHYI0 MTPOTrpaMMy CPEIHETO O0Iero 00pa3oBaHMs B MPECIax OCBOCHUS
OIIOIT CIIO na 6a3e ocHOBHOTO oOIIero obpaszoBaHus, oOIIc0Opa3oBaTeIbHAS
yueOHass aucuuiinHa «®Pu3uka» u3ydaercss B 00IIe00pa30BaTEIbHOM IIUKIIE
yueobHoro tmaHa OIIOIT CIIO Ha 0a3e OCHOBHOTO 0O0IIErOo 00pa3oBaHUS C

MOJTYY€HHUEM CPEJHETo 00111ero oopa3oBaHus.

2 INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS
YYEBHOM A CIATIIUHBI
OcBoenne COJIEpKAHUS o011eo0pazoBaTenbHON y4eOHOMI
TUCIUTIIMHBI«DU3KKa»  oOecreynBaeT JOCTIKEHHWE CTYACHTAMH  CIICIYIOITUX
pe3yJibTaTOB:

. JIUYHOCMHBIX

— YYBCTBO TOPJOCTU M YBOKEHHUS K UCTOPUM U JOCTHXKCHHSIM OTEUYECTBECHHOM
bu3ndecko HayKu; (QU3MUECKH TpaMOTHOE TIOBEJAEHHE B MpodecCHOHATBHON
NEeSATEIbHOCTH U OBITY IPU OOpallleHnH ¢ TpUOOpamMu U yCTPOMCTBaMUu;

— TOTOBHOCTH K MPOAOHKCHUIO 00pa30BaHWs W TOBBIIICHUS KBaTU(UKAIIUU B
n30paHHON TpodecCHOHaNBbHON AESTETLHOCTH U OOBEKTUBHOE OCO3HAHUE pOJIU
(bU3UYECKUX KOMIICTCHIIMHI B 3TOM;

— YMEHUE HCIOIh30BaTh JIOCTHUKEHUS COBPEMEHHON (U3MYECKON HAyKU H
GU3MYECKUX TEXHOJOTUW IS TIOBBIMICHUS COOCTBEHHOTO WHTEUICKTYaJIbHOTO
pa3BUTHS B BEIOpaHHOM MpodecCuOHaTBHOM eATeTbHOCTH,

— YMEHHUE CaMOCTOSATEIBHO M0OBIBaTh HOBBIC IS Ce0si (pU3NUECKHE 3HAHUS,
UCIIOJIBb3YSI JIJIS1 ATOTO JIOCTYIHbIE HCTOYHUKU MH(POPMALIHH;

— YMEHUE BBICTPAWBATh KOHCTPYKTHUBHBIE B3aHMMOOTHOIICHHUS B KOMaHJE IIO

pelIeHnto oOIuX 3a/1ay4;



— YMEHUE YOPaBIATh CBOEM IO3HABATENBHOM JEATEIbHOCTBIO, IMPOBOJUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOTO UHTEJIEKTYaJIbHOTO Pa3BUTHS;

. MemanpeomemHbix:

— UCIIOJIb30BAaHUE PA3JIUYHBIX BHJIOB I103HABATEIBHOW JIE€ATEIBHOCTH JJIA
pemieHus (QU3MYECKUX 3a]ay, TPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUSA
(HaOMIOIEHUS,0NTMCAHUs, U3MEPEHHUS, SKCIEPUMEHTA) Ui M3YyYEHHs Pa3IMYHBIX
CTOPOH OKPYKaIOUIEN JEUCTBUTEIBHOCTH;

— UCIIOJIb30BAHUE OCHOBHBIX HHTEJUIEKTYAJIBHBIX ONEPALMii: ITOCTaHOBKH
3alaud, (POpPMYJIHMPOBAaHUS TUIOTE3, aHAIM3a M CHHTE3a, CpaBHEHUs, 00OOILEHUS,
CUCTEMATHU3ALIMH, BBISIBICHUS NMPUYMHHO-CIEICTBEHHBIX CBSA3€H, MOMCKAa AHAJIOTOB,
(GopMyIUpOBaHUS BBIBOJOB JUIsI H3YYEHHS PA3NIUYHBIX CTOPOH (PU3HMUECKUX
OOBEKTOB, SABJIECHMA M TMPOIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCTh
CTaJIKUBaThCA B MpodeccuoHalIbHOM cdepe;

— YMEHHE T'€HEpUpOBaTh UJIEU U ONPEIEISATh CPEACTBA, HEOOXOAUMBIE AJI UX
peanu3anuu;

— YMEHHE HCIOJIb30BaTh Pa3JIMYHbIE UCTOYHMKH ISl MOIYy4YEeHUs (PU3HUECKOMN
uH(pOpMaIUK, OLIEHUBATh €€ IOCTOBEPHOCTS;

— YMEHHE aHAJIU3UPOBATh U MPEACTABIATH HHPOPMALIUIO B PA3IMYHBIX BUAAX;

— yMEHHE MyOJIMYHO MPEACTABIATH PE3yJIbTaThl COOCTBEHHOIO HMCCIEAO0BaHUS,
BECTU JHMCKYCCHHM, JOCTYITHO M TapMOHHUYHO coueTas cojaepxaHue Hu (HOpMbl
npecTaBiIsieMol HHPOpMaIuy;

. npeomMemHuIX:

— c(hOpMUPOBAHHOCTh MPEACTABICHUM O POJIU U MecTe (PU3UKU B COBPEMEHHOMN
HAyYHOW KapTUHE MHpa; MOHMMaHHE (U3MYECKON CYIIHOCTH HAOJIIOAaeMbIX BO
Bcenennoit sisnenuit, poau Gpu3NKu B OPMUPOBAHUU KPYrozopa U GyHKIHOHATBHON
IPaMOTHOCTH YE€JIOBEKA JUIsSl pELIEHUS] TPAKTUYECKUX 3a/1aY;

— BJIAJICHUE OCHOBOITOJIArat0IIUMHU puznyeckumMu MOHATHSIMU,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSMHU; YBEPEHHOE UCIIOIb30BaHNUE PU3NYECKON

TCPMUHOJIOTHU U CUMBOJIMKH,
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— BJIaJICHUE OCHOBHBIMM METOJAaMU HAY4YHOTO IO3HAHUS, UCIOJIb3YyEeMbIMU B
bu3uKe: HaOMIOACHUEM, ONTMCAHUEM, U3MEPEHUEM, SKCTICPUMEHTOM;

— yMeHUsI 00pabaThIBaTh pe3yJbTaThl U3MEPEHUHN, 00HAPYKUBATh 3aBUCUMOCTD
MEXIy (HU3NICCKUMU BETWYMHAMHU, OOBSCHATH MOJYYCHHBIC PE3YJIBTAThl M JIETATh
BBIBOJIBI,

— c(hOpMHUPOBAHHOCTh YMEHHS periaTh (PU3NUECKHUE 3a]1auu;

— cOPMHPOBAHHOCTh YMCHHSI TNPUMCHATHh TMOJYYCHHBIC 3HAHUS IS
OOBSICHEHUS  YCJIOBUM  MpOTEKaHUs  (PU3MUECKUX  SBICHHMHM B  IIPUPOJIE,
npodeccuoHanbHOM cepe W IA OPHUHATHS MPAKTHYECKUX PEIICHHH B
MMOBCEHEBHOM JKHU3HHU;

— c(hOpMHUPOBAHHOCTh COOCTBEHHOW TMO3UIIUKM IO OTHOIICHHUIO K (PHU3HUYCCKOU

uH(pOopMaIuK, NOTy4aeMOM U3 Pa3HbIX HCTOYHUKOB.

3 COJEP’)KAHUE YYUEBHONOBLUIEOBPA3OBATEJIBHOM
JAUCHUIIJINHBI
Beenenne

®dusuka — GyHIaMEHTAIbHASI HAyKa O MPUPOJIE.

EctrecTBEHHO-HAay4YHBII METOJ TO3HAHUSA, €r0 BO3MOYKHOCTH M T'PAHUILIBI
MPUMEHUMOCTH. OKCHEPUMEHT W TEOpHUsi B MPOLECCE TMO3HAHUS MPUPOJBL.
MonenupoBanue QU3NYECKUX SIBJIEHUHN U MpolieccoB. Poib dKCepUMeHTa U TEOPUU
B IIpolecce Nno3HaHus npupoasl. Pusnyeckas BennunHa. [lorpemnoctu nsmepenui
dbuznyeckux BeauduH. Ouzndeckrue 3aKoHbl. ['paHUIbl TPUMEHUMOCTH (HU3NUECKUX
3aKkoHOB. [loHsTHe 0 Pusnueckoil kapTuHe Mupa. 3HauyeHue (GU3UKU MPU OCBOCHUU
npodeccuit CI1O u cnenmansuocteit CIIO.

1 Mexanuka

KunemaTuka  MarepuajJbHOM  TOYKH. MexaHHUeCKOe  JIBUIKEHHUE.
[Tepememienne. Ilyte. Cxopoctb. PaBHOMEpHOE MNPAMOJIMHENHOE JBHKEHUE.
VYckopenue. PaBHomepeMeHHOEe MNpsAMoOJuHEHHOe aBmkeHue. CBOOOJHOE MaeHHUE.
JIBrkeHue Tena, OpOIIEHHOTO MO YTIIOM K TOPU30HTY. PaBHOMEpHOE JABMKEHUE TIO

OKPYXHOCTH.
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3axkonsl Hbrortona. Ilepoiii 3akoH Hptorona. Cuna. Macca. Mmmynsc.
Bropoii 3akon HetoToHa. OCHOBHOM 3aKOH KJIACCUYECKOM NUHAMHKU. TpeTuii 3aKoH
HproToHa. 3akoH BCceMUPHOTO TATOTeHHS. ['paBuTanioHHOoe mosie. Cuina TAKECTH.
Bec. Cuiibl B MEXaHHUKE.

3akoHBI COXpPaHEHHsI B MeXaHMKe. 3aKOH COXPaHEHHS HMIIYJIbCA.
PeaktuBHoe aBmxkeHue. Pabora cuibl. Pabora moTeHUMANbHBIX CHII. MOIIHOCTD.
Oueprusa. KunetnueckasipHeprusi. [loTeHuuanbHas sSHeprusi. 3aKOH COXpPaHEHUS
MeXaHH4eCcKoil sHeprun. [[pumMeHeHrne 3aKOHOB COXPaHEHUS.

JemoHcTpauun

3aBUCUMOCTD TPAEKTOPUHU OT BBIOOPA CUCTEMBI OTCYETA.

Buabpl MEXaHMYECKOTO JIBUKEHUS.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT €r0 MAacChl U CUJIBL, ACHCTBYIOIIEH Ha TEJO.

CrnoxxeHue cuil.

PaBeHCTBO M  MNPOTUBOINOJOXKHOCTH HANpaBJIEHUA CHJI  JCHCTBUS U
MIPOTUBOAECHCTBHS.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

Cuinbl TpeHu.

HesecomocTs.

PeakTuBHOE NBUXKEHUE.

[lepexoa NOTEeHIMAILHON YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

CB0oOOIHBIC U BBIHYK/IEHHBIE MEXaHUUECKHE KOJICOaHNS.

Pe3onanc.

Jlabopamopnuie pabomut

Nel N3yueHne ABMXKEHUS Tela MO OKPYKHOCTH O] IEUCTBUEM CHUJI TSKECTU U
YIPYTOCTH.

Ne2 Ompenenenne kodpduimenTa KeCTKOCTH MPY>KHHBI.

Ne3 DkcniepyuMeHTanbHas MPOBEPKA 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTHH.

Ilpakmuueckan padoma

Nel Onmcanue BUAOB IBUKEHUS MATEPUAIIBHON TOYKH.
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2 OcHOBBI MOJIEKYJISIPHON (PU3UKH M TEPMOAMHAMHUKH

OCHOBBI  MOJIEKYJIAPHO-KUHETHYECKON TeOpHMM HAeaJbHbIX TIa30B.
OCHOBHBIE TOJOKEHUAMOJIEKYISIPHO-KUHETUUECKOM Teopuu. Pa3mepsl m Macca
MOJIEKYT u aToMoB. bpoyHoBckoe maBwxenue. uddysus. Cunbl U sHEprus
MEXMOJIEKYJIIPHOTO B3auMoaecTBus. CTpoeHne ra3000pa3HbIX, KUJKUX U TBEPIbIX
Ten. CKOpOCTH NIBWXKEHUA MOJIEKYHI U uUX u3MepeHue. MneanbHbiil ra3. [laBieHue
raza.  OCHOBHOE€  ypaBHEHUE  MOJEKYJISIPHO-KUHETUYECKOMUTEOPUU  Tra3oB.
Temneparypa u ee usmepenue. ['a3oBbie 3aK0HBI. AOCOTIOTHBIN HYJIb TEMIIEPATYPHI.
TepMmoanHaMHuUeCcKas MIKajaa TEMIEPATYPhl. Y PABHEHUE COCTOSTHUS UICAIBHOTO rasa.
MognspHas razoBas NOCTOSIHHAS.

OcHoBbl TepMoauHAMUKH. OCHOBHBIE TIOHATUA U ONpeAeiacHus1. BHyTpeHH A
SHEPrusicucTeMbl. BHYTpeHHsIsi 3Heprusi ujeanbHoro raza. Pabora u Temiora Kak
dbopmbl mepenayn SHepruu. TernoeMKoCTb. YAelbHas TEMJIOEMKOCTh. Y paBHEHHUE
tersioBoro OanaHca. IlepBoe Hauanmo TepmoaMHaMHuKH. AnualOaTHBIM MpoIiiecc.
[Tpunnun peiictBus teroBor MammHel. KIIJ[ TenoBoro asurarens. Bropoe Havyano
TEpMOJAMHAMUKH. TepMoanHaMuyecKas 1IKaja TemMIeparyp. X0oJ0AuIbHbIE MAIIVHBI.
Termnossie aABurarenn. OxpaHa Npupobl.

ArperaTtHbie CcOCTOSIHMSI BemecTtBa. Kuakoctu u mapbl. Vcnapenue u
KoHJeHcalus. HachImeHHplii map M ero CcBOMCTBA.AOCONIOTHAsE U OTHOCUTEIbHAsS
BJIAJKHOCTh BO31yxa. Touka pocsl. Kunenue. 3aBUCUMOCTb TEMIIEPATYPHI KUTICHUS OT
nasieHus. lleperperslii map M €ro HMCHOJIB30BaHME B TEXHUKE.XapaKTEPUCTHUKA
JKUJIKOTO  COCTOSIHUSI  BellecTBa.lloBEpXHOCTHBIM  CHOM  KUJAKOCTHU. DHEPrus
MOBEPXHOCTHOTO CJIOsl. SIBIEeHMA Ha TpPaHULE >KUIAKOCTH C TBEPIBIM TEIOM.
Kanuisipabie siBIIeHUS.

TBepabie Te1a U UX NpeBpalieHusi. XapaKTEPUCTUKA TBEPIAOTO COCTOSHUS
BEILIECTBA. YIPYTHUECBOMCTBA TBEPAbIX Tell. 3akoH ['yka. MexaHuyeckue CBOICTBa
TBEPABIX TeJ. TemnoBoe pacliMpeHue TBEPAbIX TeA W KUAKocTeu. llmaBnenue wu
KpUCTAJUIA3ALUA.

Jemoncmpayuu

JIBi>xeHne OpoyHoBCKuUX yactuil. Juddyzus.
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N3MeHenune naBiieHHs] ra3a ¢ U3MEHEHHEM TeMIepaTypbl MPU MOCTOSHHOM
oobeme. 3oTepmuueckuit U 1300apHbBIN MPOIIECCHI.

WN3meHeHne BHYTpEHHEW JHEpruu Tell NpHU coBepineHuu padboTel. Monenu
TEIUIOBBIX JIBUTATEIICH.

Kunenue Bobl Ipu NOHMKEHHOM JaBJIeHUH. [IcuXxpoMeTp U rurpoMerp.

SIBieHust TOBEPXHOCTHOTO HATSHKEHUS M cMaunBaHus. Kpucramiel, amopgHbIe
BEIIIECTBA, KUJKOKPUCTALINYECKUE TENa.

Jlabopamopnwie pabomut

Ned  Omnpenenennie KOHIEHTpAllMM MOJEKYJI Tra3a M HX KOJUYECTBa B
MTOMEIIEHUHU.

No5 DkcnepuMeHTalibHast TPOBEPKA YPABHEHUSI COCTOSIHUS UJICATTBHOTO rasa.

No6 Nsmepenue yaenbHOM TEMIIOEMKOCTH BEIIECTBRA.

Ne7 OmnpeneneHre OTHOCUTEIBHOM BIAXKHOCTH BO3AYyXa C TOMOIIBIO
MICUXPOMETPA.

Ne8 HU3zydenune KamwuIsIpHBIX SBICHUU, OOYCIOBJICHHBIX ITOBEPXHOCTHBIM
HATSHKEHUEM KUJKOCTH.

3 DJIeKTpoAUHAMMKA

JJIeKTPOCTATHKA. DIIEKTPUYECKHE 3apsiibl.3aKOH COXPaHEHUS
3apsaa.3akonKynona. DnekTpudeckoe nojie. HanpsskeHHOCTh 3JIEKTPUYECKOTO TOJIS.
[Ipunmun cynepno3uuuu  noneil. PaboTa cuim  3IEKTPOCTAaTUYECKOTO  TMOJIA.
[ToreHunan. Pa3HOCTh MOTEHLIMANOB. DKBHUIOTEHIMAIbHBIE IMOBEPXHOCTU. CBS3b
MEXy HANpPsHKEHHOCTBIO M Pa3HOCTBIO TMOTEHIHMAIOB JJIEKTPUUECKOTO  TOJIS.
Husnextpuku B snekrpuueckom nosie. [lonspuzarus qusnexktpukoB. [IpoBoaHuKY B
anekTpuueckoMm moje. Konaercatopel. CoenuHeHHE KOHIEHCATOPOB B Oarapero.
DHeprust 3apsHKEHHOT0 KOHASHCATOpa. DHEPIHs AIEKTPUUECKOTO MOJIA.

ITocTostHHBIA TOK. YCJIOBHUS,HEOOXOAMMBIC i1  BO3HMKHOBEHHUS W
MOJIJIEPKAHUS AJIEKTpUUecKoro Toka. Cujia Toka ¥ MJIOTHOCTh TOKa. 3akoH Oma juist
yuyactka 1enu 60e3 OJIC. 3aBUCUMOCTh AJIEKTPUYECKOTO COMPOTHUBICHUS OT
Marepuala, IJWHbI U TUIOIIAJX MOMEPEYHOr0 CEYEHUs MPOBOJHHMKA. 3aBUCHUMOCTH

QJICKTPUICCKOTO COIIPOTUBJICHUA IMPOBOJAHUKOB oT TEMIICPATYPHEI.
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ONEeKTpOABIXKYLIas CHJIAa HCTOYHHMKA TOKa. 3akoH OMa i TOJHOM LEenw.
Coeaunenne npoBOJHUKOB. COEIMHEHHE HCTOYHUKOB 3JIEKTPUYECKOW HEPruu B
Oarapero. 3akoH JIxoyns—IJlenna. PaboTta M MOIIHOCTH 3JEKTPUYECKOIO TOKA.
TernnoBoe AeMCTBHUE TOKA.

DJIEKTPUYECKUI TOK B MNOJYNpoBoAHMKAX. COOCTBEHHass NPOBOAMMOCTH
NOJIyIPOBOIHUKOB. [1071yrIpoBOJHUKOBBIE TPUOOPHI.

MarnuTHOe moJsie. BekTop UMHAYKIMM ~ MarHuTHOrO  mnoJs./lerictBue
MarHuTHOTO IIOJII HANpPSIMOJIMHEWHBIA IIPOBOJHUK C TOKOM. 3akoH Awmrmepa.
B3aumopeiictBue TokoB. MarHuTHbIN MOTOK. PaboTa o nepemMenieHuo npoBOHUKA
C TOKOM B MarHMTHOM Itosie. /[elicTBME MAarHMTHOTO ITOJIS HAa JBWKYIIMICS 3apsm.
Cuna Jlopenna. OnpeneneHue yaeabHoro 3apsaaa. Y CKOpUTEI 3apsSKEHHBIX YaCTHII.

JJIEKTPOMATrHUTHAsT HMHAYKIMSA. OJEKTPOMAarHWTHas WHAyKOus.Buxpesoe
neKTpuYeckoe rnosie. CaMOMHAYKIMS. DHEPIUs MATHUTHOTO TOJIS.

Jlemoncmpayuu

B3anmoneiicTBre 3apsiKEHHBIX TEIL.

IIpOBOAHUKH B DJIIEKTPUYECKOM IIOJIE.

JIMDAEKTPUKY B DJIEKTPUUECKOM TIOJIE.

Konnencaropsl.

TennoBoe AEMCTBUE DIEKTPUIECKOTO TOKA.

CoOcTBeHHas U MPUMECHAs! TPOBOJUMOCTh MOJYIPOBOAHUKOB.

[TomynpOBOIHUKOBBIN THOM.

TpaHnsucrop.

OnbIT Opcrena.

B3aumopericTBre NpOBOJHUKOB C TOKAMH.

OTKJIIOHEHHE JIEKTPOHHOT'O ITyYKa MArHUTHBIM I1OJIEM. DJIEKTPOABUTATENb.

DeKTpOUu3MEpHUTENIbHbIE TPUOOPHI.

DNEeKTpOMAarHuTHAsI HHIYKIIHSL.

Onbitel Dapanes.

3aBucumocth JJIC caMOMHAYKIHMH OT CKOPOCTHM HW3MEHEHUSICUIIBI TOKA H

HHAYKTUBHOCTH ITPOBOJHUKA.
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Pabota snekrporeneparopa.

Tpancdopmarop.

Jlabopamopnwie pabomut

Ne9 M3mepenue 351eKTpoeMKOCTH KOHIEHCATOPA.

Nel0 Ompenenenue yaeabHOTO COMPOTUBICHUS TPOBOIHUKA.

NellOnpenenenne 3JIC U BHYTPEHHETO CONPOTHUBICHUS HCTOYHUKA
HaIpsHKEHUS.

Nel2 TIpoBepka 3aKOHOB IMOCIEAOBATEIBHOIO M MApaUIEIbBHOTO COEAUHEHUS
MPOBOIHUKOB.

Nel3 M3mepenue TemmnepaTypbl HUTH HaKajia JaMIIbl.

Nel4 Onpenenenne KIIJI anekTpuueckoro yaiiHUKa.

4 KosieDaHusl U BOJIHBI

Mexannuyeckue koJsedanus. KonebarenpHoe nBmwkeHue.l apmMoHnueckue
kojeOanus.CBoOOIHbIE MeXaHW4YecKue KosieOaHusa. JIuHelWHble MeXaHWYeCKue
KoJiebaTenbHble cucTeMbl. [IpeBpailieHre dHepruu Mpu KoJjieOaTelbHOM JBHKCHUHU.
CBoOoHbBIE 3aTyXaloIINe MeXaHudeckue koiebanus. BeiHyXIeHHbIE MEXaHUYECKUE
KOJICOaHMS.

Yupyrue BoJHBI. [lonepeuHble W MPOJOIBHBIE BOJIHBL. XapaKTEPUCTUKU
BOJIHBIL. YpaBHEHHE TUIOCKOM Oeryiedt BoiHbl. MHTepdepenmnus BoaH. IloHsaTtne o
nudpakiuu BoJIH. 3BYKOBBIE BOJIHBL. YJIBTPA3BYK U €0 MPUMEHEHHUE.

DJIeKTPOMATHUTHBIE KoJIeOaHUs. CBoOomHBIE  DJIEKTPOMArHUTHBIC
konieOanus.[IpeBpamienue »Hepruu B KoJeOaTEILHOM KOHTYpE. 3aTyXalollue
AJIEKTPOMArHuTHhIE KoJjieOaHus. ['eHepatop He3aTyXaroluX JJICKTPOMarHUTHBIX
KojeOanuii. BbBIHYXIEHHbIE JJeKTpudeckue kosieOaHusa. [lepeMeHHBIH TOK.
['enepaTtop mnepemMeHHOro TOKa. EMKOCTHOE M WHIYKTUBHOE CONPOTHUBJICHUS
MepeMEHHOT0 ToKa. 3akoH OMa JIJIs 2JIEKTPUUYECKOH 11eTr epeMeHHOTo Toka. Pabora
U MOIIHOCTh TEPEMEHHOro TOKa. ['eHepaTopbl Toka. Tpancopmaropsl. Toku
BBICOKOU 4acToThl. [losyuenue, nepegaya u pacupeiesieHue 3JIEKTPOIHEPTUN.

DJIeKTPOMATHUTHBIE BOJHBI. OJEKTPOMArHUTHOE MOJIE KaK OCOOBI BH]

MaTepuu.JJeKTpoMarHuTHeie BoHbL. BuOpatop ['epuia. OTKpBITHINA KoJieOaTebHBIN
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koHTyp. M300perenne pamno A.C. Ilonoseim. [lonstue o paguocsizu. [Ipumenenue
AIIEKTPOMArHUTHBIX BOJIH.

Jlemoncmpayuu

ObpazoBanue 1 pacpOCTpaHEHUE YIPYTHX BOJIH.

Yacrora kosjebaHuii U BbICOTA TOHA 3BYKa.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuusiorpaMma NepeMeHHOro TOKa.

KoHzeHcaTop B Lieny epEeMEHHOT0 TOKA.

Karymika vHIyKTUBHOCTH B LIEMU IEPEMEHHOTO TOKA.

Pe3onaHc B mociie1oBaTebHON ENU IEPEMEHHOTO TOKA.

N3nyyenne u npuem 3JIeKTPOMarHUTHHIX BOJIH.

Pagnocss3sb.

Jlabopamopnuie pabomut

Nel5 MW 3yuenue 3aBUCMMOCTH IIepuojAa KojieOaHUN MaTeMaTH4eCKOTro
MasTHUKA OT JJIMHbI HUTH.

Nel6 Uzyuenue xosiebaHui Ipy3a Ha MPY>KUHE.

Nel7 M3mepenrie ”HAYKTUBHOCTH KaTYIIKH.

5 OnTuka

JJIeMeHTBbI reoMeTpu4ecko onTUKH. CKOpPOCTh  paclIpOCTPAHEHHUS
CBETA.3aKOHBI OTpaKeHUs U IpenomiieHus ceera. [lomHoe orpaxkenue. JInnsel. ['na3
Kak onTuyeckas cucrema. Onruyeckue npubopsl.

BosinoBass ontuka. HMurepdepenuus cBeta.KorepeHTHOCTh CBETOBBIX
nyuen. Uutepdepeniuss B TOHKUX IieHKax. [lomocsl paBHOM TommuHbl. Kosbla
Herotona. Ucnons3zoBanue natepdepeHImu B Hayke u TexHuke. (udpakmus crera.
Judpakuus Ha 11enu B napasuieNbHbIX JTydax. Judpakumonnas pemerka. [lonstue o
ronorpaduun. Ilonspuzanus mnomnepedHsix BoiH. [lomsipusarust cBeta. J[BoiiHoe
nyuenpenomuenue. Ilomspounsl.lucniepcust cBeta. Bunbl crnektpoB. CHekTpbl
ucnyckanus. CekTpbl NOTJIONICHUS.

Jemoncmpayuu
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3aKOHBI OTPAXKEHUSI U NpesIoMJIeHUs cBeTa. 1lolHOE BHYTpEeHHEE OTpaKeHHE.
OnTuyeckre mpuodOpBHI.

Nurepdepennus ceera. Audpaxuus ceera. [lonspuszamnus ceera.

ITonydeHnue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Toydyenue cnekTpa ¢ mOMOINIbI0 TUGPAKIUOHHOM pemeTkd. CeKTPOCKOIL.

Jlabopamopnwie pabomut

Nel8 Omnpenenenne nokasaTess MPeIOMIIEHUS CTEKIIA.

Nel9 WMsmepenune AjiMHBI BOJIHBI CBETA C MOMOUIBIO AUPPAKIIMOHHON PEIIETKH.

Ne20 H3zydeHue CIEKTPOB HCITYCKaHUS M TIOTJIOMICHUS.

6 J1eMeHThI KBAHTOBOI (PU3UKHU

KBanToBass ontuka. KanToBas runore3a Ilnanka.®oronbl.BHemHmit
doToanexkrpuueckuii 3¢pdext. Buyrpennuii poroaddext. Turbl GoTo31€MEHTOB.

JuieMeHTbl  (Gu3MKH artoma. Pa3BuTue  B3MNILIOB  HA  CTPOCHHUE
BEILECTBA.3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpPax BOJOPOAA. SaepHas Moaens aToMa.
Oneitel  J.Pe3epdopaa. Mopens atoma Bojgopoxna mno H.bopy. KsantoBbie
re€HEPaTOPHI.

JJIeMeHThI (PU3UKH aTOMHOIO siapa. EcrecTBeHHas paauoakTUBHOCTH.3aKOH
panuroakTuBHOro pacnaga. CrnocoObl HaAOMIOJEHUS W PErucTpanuu 3apsHKEHHBIX
gactuil. Oddext BaBunoBa — UYepenkoBa. CtpoeHue artomHoro sapa. Jledekr
MacChl, DHEPIrUsl CBSI3W W YCTOMYMBOCTH AaTOMHBIX SAEp. SIIepHBIE pEaKIHH.
HckyccTBeHHas paauoakTUBHOCTh. Jlenenue Tsokensix saep. lLlennas sipepHas
peakumsa. YmopasisieMas —LenHas peakuus. SnepHsid  peakrop. Ilomydenue
pagMOaKTUBHBIX M30TONOB W WX IPUMEHEHHE. bHosorndeckoe JEHCTBHE
PaAMOAaKTUBHBIX U3JIy4EHHUI. DIEeMEHTAPHBIE YaCTULIBI.

Hemoncmpauuu

doTo3ddeKT.

JInHenyaThIe CIIEKTPhI Pa3JIMYHbIX BELIECTB.

N3nydenue nazepa (KBAHTOBOTO T€HEPATOPA).

CyeTynK HOHU3HUPYIOUIUX U3ITYyYEHU .

Ilpakmuueckasa padoma

18



No2 KBaHTHI CBETA.

4 TEMATHYECKOE IINTAHUPOBAHUE

[Ipu peanuzanuu comepkaHus 00IIE0O0pa30BATEIHPHON yUeOHONAMCIIUTUIMHBI

«Dbuzuka» B mpenenax ocBoeHus OOIl CIIO Ha 06a3ze OCHOBHOTO OOIIEro

06p&30BaHI/IH C IIOJIYYCHHCM CPCOHCTO OGIHGFO O6paBOBaHI/I}I MaKCHUMaJIbHas1 yqe6Ha51

Harpy3ka oOy4aroIluXcsl COCTaBIISIET:

no cnemuanbHocTsIM CIIO Texnuueckoro mpoduis — 180 yacoB, W3 HHUX

aynutopHas (oOsi3aTenbHasl) Harpy3ka oOydarommxcs, BKJIIOYas JiabopaTOpHbBIE U

npakTHueckue 3aHsaThs — 156 yacoB; KOHCyJbTamMu —6O YacoB; MOATOTOBKA K

MIPOMEKYTOYHOM aTTecTanuu — 18 yacos.

TemaTuyeckui JIaH y4eOHOM JUCHUIUINHBI «PU3HKa»

Oobs13aTesqbHAs yueOHAsi HATPY3Ka Ipome
Maxkcum KoHcy|xKyT0ouH
Conep:xanue 00y4eHust ajbHasA B TOM Amcae JbTan| as
HATpPY3Kal Beero 1a00paTop NPakTHYe| pu |arrecra
JIeKIMH| HbIe cKHue st
3aHATHSA | 3aHATHS
Brenenue 2 2 2
1. MexaHuka 32 32 20 6 2
2. OCHOBBI MOJIEKYJISIPHOM 24 24 14 10
(U3UKY U TEPMOIMHAMHUKHI
3. DIIeKTpOoIMHAMHUKA 40 40 28 12
4. Konebanus v BOJHBI 26 26 18 6
5. Onruka 18 18 14 6
6. DeMeHTHI KBAaHTOBOW (PM3HKU 14 14 16 2
AToro 180 156 112 40 4 6 18

Hpomeafcymounaﬂ ammecmauus 6 ¢opme IK3ameHa

B Tedyenme 1 xypca xaxapiM OOYyYarOIIMMCS BBITIOTHSIETCS WHIUBUIYATbHBIHA

IIPOCKT I10 O,Z[HOI>’I HJIM HCCKOJIBKUM JUCHUIITIMHAaM, 3a C4CT BPEMCHHU, OTBECACHHOI'O Ha

HN3Yy4YCHUC JUCHUILJIMHBI

(denepanbHbIi
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CTaHAApT CpeaHero (TMOJHOTO) OOIero o0pa30BaHMs, YTBEPKIACHHBIM MPUKA30M

Muno6puayku Poccuu ot 17 anpenst 2012 r. Ne 413).

1
2.
3

4.

TemaTuka HHAUBUAYAJBHBIX ITPOCKTOB

Anexcanap I'puropseBud CToneToB — pyccKuil (pU3HK.
Anexkcannp CrenanoBuy IlonoB — pycckuii yueHsblid, ©300peTaTensb paauo.
AHnpe Mapu AMIiep — OCHOBOIIOJIOKHHUK 3JIEKTPOJUHAMUKHU.

bopuc CemenoBuu SAko0u — (UMK U U300peTaTeib.

5. Urops BacunbeBuu KypuatoB — (Qu3HK, OpraHu3aTop aTOMHON HAYKH M TEXHUKH.

6. Ucaak HproToH — co3iaTens KiIaccuueckoi (hU3uKH.

7. Maiikn @apaneid — co3zaresb y4eHus 00 3JeKTPOMarHuTHOM TOJIE.

8. Makc Ilnask.

9. Muxaun BacunbeBud JIOoMOHOCOB — y4€HBIN SHITUKIIOTICIUCT.

10.
11.
12.

13.
14,
15.
16.
17,
18.
19.
20.
21,
22,
23.

Huxona Tecna: ;xu3Hb 1 HEOObIYalHBIE OTKPBITHS.

Hunbc bop — onuH u3 co3nareneid COBpeMEHHON (HU3UKH.

Cepreni IlaBnoBuu KoponeB — KOHCTPYKTOp M OPraHU3aTop IPOU3BOJICTBA
PAKETHO-KOCMUYECKOW TEXHUKH.

Xanc Kpuctuan Opcres; — OCHOBOIOJIOKHUK AJIEKTPOMArHeTU3Ma.
Omunnid XpuctuaHoBud JIeH — pycckuil Qu3uK.

3aKOHBI COXPAHEHUs B MEXAHUKE.

Cuuibl B ipupoze.

I'paBUTanioOHHOE MOJIE.

OyHIaMEHTaJIbHbIE B3aUMOICVCTBHS.

JIBrxeHue Tesna mepeMeHHOU MacChl.

MonekynspHO-KHHETUYECKast TEOPUS NICAIBHBIX Ta30B.

CKOpOCTH IBH>KEHHSI MOJIEKYJ M X U3MEPEHHUE.

XOJ0ANIIbHBIE MAIIVHBI.

TeroBrie nBUTATENN.
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24,
25.
26.
217,
28.
29.
30.
31.
32,
33.
34,
35.
36.
37.

38.
39.
40.

41.
42.
43.
44,
45.
46.
47.
48.
49.
50.
51,

[Tpo6ieMbl 3KOJIOTHH, CBSI3aHHBIE C UCTIOIb30BAHUEM TEIIJIOBBIX MAIIIUH.
Cunel TpeHus.

CoBpeMeHHas (puznyeckas KapTUHA MUPA.

AtomHuast pusuka. M3otomnsl. [Ipumenenne paqnoakTHBHBIX H30TOIOB.
Benuuaitime oTKpbITUs HU3UKH.

Judpakiys B HaIICH )KU3HH.

JKvnkue KpucTaubl.

3HaueHue OTKpbITUH [ anues.

Hcnonp30BaHue 3JEKTPOIHEPTUH B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTHKHU JIEMEHTAPHBIX YaCTHULI.
KoHcTpyKIIMOHHAs IPOYHOCTh MaTepuaia v €€ CBSI3b CO CTPYKTYPOH.
KoHCcTpyKIus 1 BUBI 1a3€pOB.

JlazepHble TEXHOJIOTUY U UX UCTIOJIb30BAHHUE.

MarauTHbie U3MepeHUsl (MPUHIUIIBI TOCTPOCHUS MPUOOPOB, CITOCOOBI U3MEPEHUS
MarHMTHOTO MOTOKa, MAarHUTHON UHIYKIIUN).

MeTonbl HAOIIOEHUS ¥ PETUCTPALIMK PAJMOAKTUBHBIX U3IYYSHUIN U YaCTHII.
Mogenu atoma. OnbiT Pezepdopra.

HanoTtexHonorus — MEXKIUCIUIUIMHApHAS 00JacTh (QyHIaMEHTAIbHOW U
MPUKJIAJHON HAYKU U TEXHUKU.

OnTrnueckue SBIEHUS B IPUPOJE.

OTKpbITHE U IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXITPOBOANMOCTH.
IIepeMeHHBIN JIEKTPUUECKUN TOK U €T0 IIPUMEHECHUE.

[1nma3ma — 4yeTBepTOE COCTOSTHUE BEIIECTBA.

[Tnanetsl COTHEYHON CUCTEMBI.

[TomynpOBOJHUKOBBIE JATYMKHA TEMIIEPATYPHI.

[IprumeHeHune A1epHBIX PEAKTOPOB.

[IponsBoacTBO, epenada U UCIOJIb30BAHNE DJIEKTPOIHEPTUH.
[Tpoucxoxaenre CoaTHEYHON CUCTEMBI.

PasButHe cpencTs CBI3U U paguo.

PenukroBoe H3JTy4YCHHUC.
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52,
53.
54,
55.
56.
57,
58.
59.
60.
61.
62.
63.

© © N o g B~ WD RE

[HEN
o

11.

12.
13.
14.

Pentrenosckue yun. Mcropus otkpeitus. [ Ipumenenue.
Poxnenune n 3BOIOIMSA 3BE3 .

Ponp K.O.1{n0IKOBCKOTO B pa3BUTHH KOCMOHABTHKHU.
CBeT — 3JeKTpOMarHiTHas BOJIHA.

CoBpeMeHHas CIIyTHUKOBASI CBA3b.
Tpanchopmaropsi.

VY bTpa3Byk (0JIy4eHHE, CBOKWCTBA, IPUMEHEHNE).
YrpasisemMblil TEPMOSIEPHBIN CUHTES.

Yckopurenu 3apsKEHHBIX YaCTHIL.

DOTOIJIEMEHTBI.

dorordpdexr. [Ipumenenue sBiaeHus: hotodrdpdexra.

YepHbI€ IBIPHIL.

BOHpOCI)I AJIF MMOATOTOBKH K HpOMeHCYTO‘IHOﬁ arTrecranumn

MexaHu4deckoe ABHIKCHHUC U €TI0 XaPAKTCPHUCTUKHU.

PaBHOMEpHOE NPSIMONIMHENHOE IBUKEHHUE.

Yckopenue. PaBHOnIEpeMEHHOE TPAMOJIMHENHOE JBUKECHHUE.

CBo0OoHOE T1aJIEHUE.

JIBr>keHue Temna, OpOIIEHHOTO IO YIIIOM K TOPU30HTY.
PaBHOMEpHOE ABUXKEHHUE 11O OKPY>KHOCTH.

3akoHbl HeroTroHa. CHIbl B MEXaHHKE.

NmMnynbce. 3aKOH COXpaHEHHUs UMITYJIbCa.

Oueprus. Pabora Momnocts. KII/I.

. Kunernueckas OHCPIu-. HOTGHL[I/IaJ'IBHaSI OHCPIus-.

MEXaHUYECKON SHEPTHUU.

OcuoBable mnonoxkenns MKT um ux omnelTHOe oOocHoBauue. MaeanpHBIA Tas.

OcHoBHoe ypaBHenne MKT.

Temneparypa. M3onponeccsl. YpaBHEHHE COCTOSHMS UACATBHOTO ra3a.

BuyTtpennsis sneprus. Pabota raza. [lepBoe Hauasio TepMOAMHAMUKH.

TennoemMkocTh. YpaBHEHHE TEIUIOBOTO OanaHca.
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15

16.
17.
18.
19.
20.
21,
22,
23.

24,

25,
26.
217,
28.

29.
30.

31.
32,
33.
34.
35.
36.
37.
38.
39.
40.

[{uxn. Bropoe Havano TepmMoarHaMUKH. TennoBble IBUTATENH.

ArperatHble COCTOSIHUS BellecTBa. JKUIKOCTH U Hapsbl.

TBepable Tena U UX IPEBPALLCHHUS.

Onextpuyeckuii 3apaa.3akoHKynoHa.

DIEKTPOCTATUYECKOE II0JIE U €r0 HAIIPSKEHHOCTD.

Pabora cuin sanekrpocrarnyeckoro nois. [lorenuuan. Paznocts noTeHnamios.
[IpOBOJTHUKM U TU3IAEKTPUKHU B 3JIEKTPOCTATUYECKOM II0JIE.

KoHaeHcaTophl 1 MX COEIMHEHMSI. DHEPTUS 3JIEKTPOCTATHYECKOTO IOJIS.
[IoCTOSHHBIN JIEKTPUYECKUM TOK. 3aKOH OMa Il y4acTKa LENH U 3aMKHYTON
LCTIH.

DNEKTPUYECKOE CONPOTUBICHUE IPOBOJHHUKOB M €ro  3aBUCHMOCTb  OT
temneparypsl. [locnenoBarenbHoe U napaJIEIbHOE COEAUHEHNE MPOBOJHUKOB.
PaboTta u MOLTHOCTH OCTOSTHHOTO TOKa. 3akoH J[xoyns—IJlenua.
DNEKTPUUYECKUN TOK B ITOIYIIPOBOIHUKAX.

MarauTHoOE 1oJIe ¥ €ro XapakTEePUCTUKU. 3aKOH AMIepa.

MarauTtHoe noJie npssMOro U KpyroBoro TOKOB. MarHuTHOE IOJIE COJIEHOMIA U
MOCTOSIHHOI'O MAarHuTa.

Cuna JlopeHua. /[BuxeHne 3apsyKeHHBIX YaCTULl B MArHUTHOM I10JI€.

MarauTHblii TIOTOK. PaboTra 10 TmepeMemnieHu0 MPOBOJAHMKA C TOKOM B
MarHUTHOM TIOJI€.

DneKTpoMarHuTHasi UHAYKUHs. 3aKoH Papajes.

CamonHAyKuMsa. DHEPTHUSI MATHUTHOTO MOJSA. DJIEKTPOMATHUTHOE TOJIE.
Konebanus u ux xapakTepucTuku. I'apmMoHnuecke KojieOaHusl.

[IpyXHHBIN MagTHUK. MaTeMaTH4eCKUi MasiTHUK.

3aTyxaroniue cBoOOHbIC KoJieOaHus. BeIHyXI€HHBIE KOJIeOaHusI U PE30HAHC.
Yrpyrue BoiHbI. 3BYK.

CBOOOIHBIE AIIEKTPUUECKHE KOJICOAHUSB KOJIEeOATETHbHOM KOHTYPE.
BbIHyXI€HHbBIE 3JIEKTPOMarHUTHbIE KoJieOanus. ['eHepaTop nepeMeHHOro Tokxa.
[TepemenHslil Tok. 3akoH OMa AJid LEeNH IEPEMEHHOTO TOKa.

Pe3onanc B LTI IICPEMEHHOI'O TOKA. MOH_IHOCTB MMCPEMCHHOI'O TOKaA.
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41. DyeKTpOMarHuTHbIE BOJIHBI U UX CBOMCTBA. [I[pUHIMIIBI paiHOCBA3H.

42. OCHOBHBIE 3aKOHBI OIITUKH.

43. ToHKHE JTUH3BI U IOCTPOCHHUE B HUX M300PaKEHUM MPEMETOB.

44. Nntepdepeniius caera.

45. ludpakuus ceera. {udpaxironHas pemierka.

46. Tlonspuzanus cBera.

47. Nucnepcus cBera. CieKTpaabHbIA aHAU3.

48. KBanToBas OITHUKA.

49. Ctpoenue atoma. OnbIT Pezepdopaa. JInneituaTsie CIEKTPHI.

50. Moxens atoma Bogoposa o H.bopy.

51. EcrecTBeHHas paI[I/IOEIKTI/IBHOCTB.3aKOH paaduOaKTHBHOI'O pacliaaa.

aTOMHOTO sI/Ipa.

52. UckyccTBeHHAs paIiOaKTUBHOCTD. SIIepHBbIE pEeaKIIUH.

53. DneMeHThI (PU3HUKHU IJIEMEHTAPHBIX YACTHII.

5 XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM

AEATEJIBHOCTHU CTYAEHTOB

Coaep:xanue 00yueHust

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

BBeaenue

VYMeHMsI TOCTaHOBKHM IeJIed JeSTEIbHOCTH, IIJIAHUPOBAHUS
COOCTBEHHOM JESITeNbHOCTH Ui JOCTHKEHHSI IMOCTaBIEHHBIX
1ene, MpeIBUICHUS] BO3MOXHBIX PE3yJIbTaTOB JTHX ICHCTBUH,
OpraHu3ali CAMOKOHTPOJISI U OLIEHKH MOJYYEHHBIX pPe3yIbTaTOB.
Pa3Butre cnocoOHOCTH SICHO W TOYHO H3Jaratb CBOW MBICIH,
JIOTHYECKH OOOCHOBBIBATh CBOKO TOYKY 3PEHHsI, BOCIPHHUMATH H
aHAJM3UPOBATh MHEHUS COOCCETHUKOB, IPU3HABASI MPABO JPYTOTo
YeJIOBEeKa Ha THOE MHEHHUE.

[IpousBenenne wu3MepeHHs (PU3NUECKUX BEIMYMH W OIICHKA
TPAHMIIBI TOTPEUTHOCTEN U3MEPEHUH.

[IpencraBnenue rpaHuUlbl MOTPEIIHOCTEH MW3MEPEHHUH  IpHU
MOCTPOCHUH TPa(UKOB.

YMeHne BBICKa3bIBaTh TUIOTE3BI JIJIsI OOBSICHEHUS HAOIIOAaeMBbIX
SIBJIEHUM.

YMenue npeajaratb MOJEIH SIBICHUM.

VYkazaHue rpaHull TPUMEHUMOCTH (PU3NIECKUX 3aKOHOB.
N3n0xeHne OCHOBHBIX MOJIOKEHUI COBPEMEHHON HAy4YHOU
KapTUHBI MUpA.

[IpuBeneHne NpuUMepoOB BIUSIHUS OTKPBITHI B PU3UKE HA
MPOTPECC B TEXHUKE U TEXHOJOTUU MTPOU3BOCTBA.

24

Ctpoenue




\ Wcnons3zoBanne MHTEpHETA 1)1 TOMCKa HHGOPMAITHHI

1. Mexanuka

Kunematuka
MaTepuaJIbHONH TOYKH

[IpencraBienne MEXaHMYECKOTO JIBHKEHHUSI TeJla YPaBHECHUSAMH
3aBUCUMOCTH KOOPAMHAT U MPOEKIUMEN CKOPOCTH OT BPEMEHHMU.
[IpencraBineHrne MEXaHWYECKOTO JABWXKEHUS Tela rpaduKamMu
3aBUCUMOCTH KOOPAMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
OnpeneneHre KOOPAWHAT MPOMIAECHHOIO IIyTH, CKOPOCTH H
yCKOpeHUs: Tena 1o TrpadukaM 3aBUCUMOCTH KOOPJAHMHAT U
MPOEKIUHA CKOPOCTH OT BpeMmeHu. OmnpenesneHue KOOpJIUHAT
MPOMJIEHHOr0 MYTH, CKOPOCTH M YCKOPEHHMS Teja N0 YPAaBHEHUAM
3aBUCUMOCTH KOOPJMHAT U MPOEKIUNA CKOPOCTU OT BPEMEHH.
[IpoBenenne  CpaBHHUTENBHOTO  aHAJIM3a PaBHOMEPHOIO U
PaBHONIEPEMEHHOTO JIBUYKECHHIA.

VYKa3zaHue HCIOJb30BaHUS MOCTYIATEIBHOTO W BPallaTEIbHOTO
JIIBIDKCHUH B TEXHUKE.

[IpnoOperenue ombiTa pabOTBl B TPYIIE C BBITOJIHCHUEM
Pa3IMYHBIX COLMAIBHBIX POJICH.

Pa3paboTka BO3MOXKHOW CUCTEMBI JICUCTBUN U KOHCTPYKITHH JIJIS
SKCIEPUMEHTAIBLHOTO ONPEACICHUS KHHEMaTHYECKUX BETUYMH.
[IpencraBnenre nHGOpMAMK O BUIAX JBIKCHUS B BUIC
TaOJIULIBI

3akonbl HeloTOHA

Onpenensitb  BUABl  CHUJI, BO3HUKAIOIIMX B  pe3yibTare
B3aMMOJEICTBUSA

PaccTaBisTh CHiIbl, AEUCTBYIOIIUE HA TENO

Haxonutb paBHOAEHCTBYIOLYIO CUILY

[IpuMenaATh 3akoHbI Hpl0TOHA

3aKoHBI COXpaHEeHHS B
MeXaHHKe

[IpuMeHeHne 3aKOHA COXPAHEHUS UMITYJIbCA JIJISl BEIYMCIICHHUS
W3MEHEHUN CKOPOCTEH TeJ IIPU X B3aUMOACUCTBUSAX.
W3mepenue paboThl CUI U U3MEHEHHE KHHETUYECKON 3HEPTUH
Tena.

Beruuciienue paboThl cuil U U3MEHEHUsI KWHETUYECKOM HEPTUH
Tena.

Brruncnenue noTeHIMaIbHOM SHEPTUHU TE B TPAaBUTALUOHHOM
ToJIe.

Omnpenenenne NOTEHINATIBHON YHEPTUH YIIPYTO
1e(pOpMHUPOBAHHOIO Tela 110 U3BECTHOM JepopManuu u
KECTKOCTH Tea.

[IpumeHeHne 3aK0Ha COXpPaHEHUS MEXaHUUYECKOI 3HEepTUu pu
pacuerax pe3yJIbTaTOB B3aUMOJEHCTBUN TEJ IPaBUTALlMOHHBIMU
CHJIaMH U CHJIAMH YIIPYTOCTH.

VYka3aHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKHU.
VYkazanue yueOHbIX AUCHUIUINH, IPU U3YYEHUH KOTOPBIX
HCIIOJIB3YIOTCSl 3aKOHBI COXPaHEHUS

OCHOBBI MOJICKYJISIPHON (PM3HUKH MU TEPMOAMHAMHUKHU

OCHOBBI MOJICKYJISIPHO-
KHMHETHYECKOH TeOpUuH
HeATbHBIX Ia30B.

BbImonHeHne HSKCHEPUMEHTOB, CIYKalIMX Ui OOOCHOBAaHUS
MouteKyisipHo-KuHeTnaeckoi Teopun (MKT).

Pemenne 3amad ¢ OpUMEHEHMEM OCHOBHOTO — ypaBHEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH Tra30B.

Omnpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUN
Ha OCHOBAaHUM YPaBHEHMsI COCTOSIHUS UJCAIbHOTO rasa.
Omnpenenenue napaMeTpoB BEIIECTBA B ra3000pa3HOM COCTOSIHUU
Y TIPOMCXOSAIIMX MPoIieccoB 1o rpadukam 3aBucumoctu p (T), V
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(1), p (V).

OkcnepuMeHTalibHOE HccaenoBanue 3asucumoctu p (T), V (T), p
(V).

[Ipencrasnenne B Buie rpadikoB H30XOPHOTO, H300apHOTO U
H30TEPMHUUYECKOTO IPOLIECCOB.

Beruucnenue cpeiHeli KWUHETUYECKOM SHEPTUU TEIUIOBOTO
JBUKCHMSI MOJIEKYJI 110 U3BECTHOM TEMIIEpAaType BELIECTBA.
Bricka3piBanue runores A 00bsICHEHHS HaOII0AaeMbIX
SIBJICHUI.

VYka3aHue rpaHul] NPUMEHUMOCTU MOJENN «UICAIbHBINA raz» u
3akoHOB MKT

OcHOBBI
TePMOAMHAMHUKH

YkazaHue rpanul] IPUMEHUMOCTH 3aKOHOB TEPMOJUHAMUKH.
YMeHue BECTH JUaJlor, BBICIYIINBATE MHEHUE OIIIOHEHTA,
y4acTBOBaTh B JUCKYCCUU, OTKPBITO BBIPAKATh U OTCTAUBATh
CBOIO TOYKY 3PCHHUS.

VYkazanue yaeOHbIX UCUUIUINH, IPH U3YUYEHUH KOTOPBIX
UCHOJIb3YIOT yueOHbIH MaTeprai «OCHOBBI TEPMOINHAMUKI

ArperaTHbie COCTOSTHHSA
BeniecTna. JKuakocru u
napsl. TBepasie Te1a u
HX IpeBpalleHus.

N3mepenue BIaKHOCTH BO31yXa.

Pacuer xonuyecTBa TEMIO0ThI, HEOOXOAUMOTO JUI OCYILECTBICHUS
rporecca nepexo/ia BEmeCTBa U3 OJJHOTO arperaTHOro COCTOSIHUSA
B JpYyTOE€.

OKCIEpUMEHTAJIbHOE  HCCJIEIOBAaHUE  TEIUIOBBIX  CBOWCTB
BELIECTBA.

[IpuBeneHne npuMepoB KaNWLISPHBIX SIBJIEHUN B OBITY, IPUPOJIE,
TEXHHUKE.

HccnenoBanne  MEXaHMYECKMX  CBOMCTB  TBEpABIX  TelL
[IpumeHenne (uU3NYECKHX TMOHATHUM M 3aKOHOB B Yy4eOHOM
MaTepuase npopeccuoHaNIbHOIO XapakTepa.

Hcnonb3oBanue MHTEpHETa U1 TOMCKA HHPOPMALIUU O
pa3paboTKax U MPUMEHEHUSIX COBPEMEHHBIX TBEPABIX U
aMOp(HBIX MaTepHaIOB

3. DJIeKTPOAMHAMUKA

DJIeKTPOCTATHKA

Boruncnenne cunm B3aMMOJCHCTBHS TOYEUHBIX DIIEKTPUUYECKUX
3aps/0B.

Brruncnenue Hampss>KeHHOCTH DJIEKTPUUYECKOTO TOJS OJAHOTO U
HECKOJIbKUX TOYCUHBIX JIEKTPUUECKUX 3aPsIOB.

Brruncnenne moOTEHIMANAa AIEKTPUYECKOTO TOJS OJHOTO H
HECKOJIbKUX TOYEUYHBIX DJIEKTPUUECKHX 3apsaoB. M3mepeHue
Pa3HOCTHU MOTEHIMAJIOB.

N3mepenune oHHEPruMm DIEKTPUUECKOTO TIONSA  3apsSKEHHOTO

KOHJEHCcaTopa.
Brrunciienne SHEPruM  JJIEKTPUUYECKOTO TOJSL  3apsSyKEHHOTO
KOHJEHCaTopa.

Pa3paboTtka maHa W BO3MOXKHOM  CXEMBI  JICUCTBHUI
AKCIEPUMEHTAIBLHOTO OIIpENEIEHUS 3JIEKTPOEMKOCTH

KOHJIEHCATOpa U AUDJIEKTPUUECKOM MPOHUIIAEMOCTH BEIIECTBA.
[IpoBeneHue CpaBHUTENBHOTO aHAIM3a TPABUTALUOHHOTO U
AJIEKTPOCTATHYECKOTO MOJICH
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ITocTOoSIHHELIN TOK

N3Mepenne MOIHOCTH 3eKkTpudeckoro Toka. Msmepenue DJ1C u
BHYTPEHHETO COMPOTUBIICHUS UCTOYHUKA TOKA.

BrinonHenue pacdyeTroB CUIIbI TOKAa M HAIpPSHKEHUH HAa y4acTKax
anekTpudeckux nenei. OObSICHEHNE HA IPUMEPE IIEKTPUICCKON
nenu ¢ aAByms wucrouyHukamu Toka (DJIC), B kKakoMm ciydae
HMCTOYHUK

ANEKTPUYECKON 2Hepruu paboTaeT B peXHMME reHeparopa, a B
KaKOM — B PEKHUME TOTPEOUTETISI.

Onpenenenne TemMneparyppl HUTH HakanuBaHus. l3mepeHue
3IEKTPUUYECKOTO 3apsijia JIEKTPOHA.

CHsTHE BOJIBTAMIIEPHON XapaKTEPUCTUKHU JUOJIA.

[IpoBeaeHue CpaBHUTENBHOTO AaHAIM3a MOJYINPOBOJIHUKOBBIX
JIMOJI0B U TPUOJIOB.

Wcnons3oBanne WHTepHeTa UIs moOWCKa HHPOpMANWH O
MEePCIEKTUBAX Pa3BUTHUS NOJIYIPOBOJHUKOBOW TEXHUKH.
YcraHoBKa NPUYMHHO-CJIEICTBEHHBIX CBSI3EH

MarauTHoOemoJIe.
DJIeKTPOMarHuTHast
HHIYKIUS

W3mepeHue MHIYKIMKW MarHUTHOTO 110Jis1. Berancienue cui,
JEHCTBYIOIMX HA IPOBOJAHUK C TOKOM B MAarHUTHOM IIOJI€.
Beruucnienue cui, 1eHCTBYIOLIMX Ha 3IEKTPUUECKUH 3aps,
JBUKYIIUICS B MATHUTHOM TIOJIE.

HccnenoBanue sBICHUN 3JI€KTPOMArHUTHON HHAYKLIUY,
CaMOUHIYKIUH.

Bbrunciienue sHepru MarHuTHOTO TMOJISL.

OObscHEHrE IPUHLIMIIA IEHCTBUS AIEKTPOABUTATENS.
OOBsicHEHNE NPUHIIMIIA ISHCTBHS FeHepaTopa MEKTPUIECKOTO
TOKa

U 3JIEKTPOU3MEPUTENBHBIX TPUOOpOoB. OOBsICHEHNE TPUHIINTIA
NefcTBUS Macc-ciekTporpada, ycKopuTene 3apskKeHHbIX
YaCTHULI.

OObscHEeHrE POJIM MarHUTHOTO TOJIst 3€MJIU B )KU3HU PAaCTEHUH,
KUBOTHBIX, YEJIOBEKA.

[IpuBeneHre NpuMepOB MPAKTUYECKOTO IPUMEHEHHS U3YUEHHBIX
SIBJICHU, 3aKOHOB, PUOOPOB, YCTPOICTB.

[IpoBeneHue cpaBHUTENBHOIO aHAJIN3a CBOMCTB
NMEKTPOCTATUYECKOT0, MArHUTHOT'O U BUXPEBOTO JIEKTPUUECKHUX
TIOJIEH.

OObscHeHrEe HA MPUMEPE MarHUTHBIX SBJIEHUH, TOYeMY (QUBHKY
MO>KHO pacCMaTpUBaTh KaK METAJUCIIUIUINHY

4. KoJjsie0aHus 1 BOJHBI

MexaHnnyecKune
KoJIe0aHus

HccnenoBanue 3aBUCUMOCTH NTEpHOIa KOJIeOaHUI
MaTeMaTHYeCKOro MasiTHUKA OT €ro JJIMHBI, MAaCChl U aMILTUTY/IbI
KOJIeOaHUH.

HccnenoBanue 3aBucUMOCTH IIeproa KojaebaHui Tpy3a Ha
IIPYKHUHE OT €r0 MACChI U KECTKOCTU NIPYKUHBI. Beruncienne
nepuojaa

KoJIe0aHUH MaTeMaTHYECKOro MasiTHUKA [0 U3BECTHOMY
3HAYEHUIO €ro JAJIUHBL. Bhluncienue neproja konedanuii rpysa Ha
MIPYKUHE 110 U3BECTHBIM 3HAUEHUSM €TI0 MAaCChl U JKECTKOCTH
HPY>KHUHBI.

BripaboTka HaBBIKOB BOCIIPUHUMATh, AHAJTH3HPOBATH,
nepepadaTbIBaTh U NPEABABIATh HH(OPMALIMIO B COOTBETCTBUU C
IIOCTABJIEHHBIMHU 3a/1a4aMH.
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[IpuBeneHne mpruMepoB aBTOKOJIe0ATEIbHBIX MEXaHUUECKUX
cucreM. [IpoBenenune kinaccupukaniy KoneOaHun

Yupyrue BoJIHbI

W3mepenne JJMHBI  3BYKOBOW  BOJHBI IO  pe3yJibTaTam
HaO0Jt01IeHN MHTeP(EePEHIINH 3BYKOBBIX BOJH.

HaGnronenne u  oOBsCHEHHWE SBJICHHH HMHTEpOEpEHIIUH U
TUGPAKITIU MEXaHUYECKIX BOJIH.

[lpencraBienue  obnacteld  NMpUMEHEHWs]  yJAbTpa3Byka |
MEPCIIEKTUBBI €r0 MCIOIH30BAHUS B PA3IUYHBIX 001aCTIX HAYKH,
TEXHUKH, B MEHUIIUHE.

W3noxkeHne CyTH DOKOJOTHYECKHX MpOoOJIieM, CBS3aHHBIX C
BO3/ICICTBUEM 3BYKOBBIX BOJH Ha OPTraHW3M UYeJIOBEKa

DJIeKTPOMArHUTHbIE
KOJIeOaHu s

Habutoienne ocuuuiorpaMM TapMOHMUYECKHX KOJIEOAHHWM CHJIBI
TOKA B LICTIH.

N3mepenne  2IEKTpOEMKOCTHM  KOHAeHcaropa.  M3mepenue
UHIYKTUBHOCTD KaTyILKH.

WccnenoBanue  sIBI€HUS ~ JIEKTPUYECKOIO  pE30HAHCA B
IIOCJIE0BATEIbHON LIEIIH.

[IpoBenenue anamorum Mexay (QU3NYECKUMHU BEIMYMHAMM,
XapaKTepU3YIOIIMMH  MEXAaHUYECKYI0 M DJIEKTPOMATHUTHYIO
KoJe0aTeNbHbIE CUCTEMBI.

Pacyer 3HaueHui CUIIBI TOKA U HANIPSDKEHMS HA YJIEMEHTaX LIeNN
MIEPEMEHHOTI'0 TOKA.

Hccnenosanue IIPUHLINAIIA JeNCTBUSA TpaHcopmaropa.
HccnenoBanne NpuHOMNA ACUCTBUSA TE€HEPATOpa IEPEMEHHOTO
TOKa.

Ucnonb3oBanne WHTepHera [uisi mnoucka HHQOpMAMH O
COBPEMEHHBIX CIIOCO0ax Mepeaadu JIeKTPOIHEPTUU

DJIeKTPOMArHUTHbIE
BOJIHBI

OcymiecTBiieHre paguonepenadu u paguonpuema. Mccnenopanue
CBOMCTB 2JIEKTPOMArHUTHBIX BOJIH C TIOMOIIIbIO MOOHIIEHOTO
TenedoHa.

Pa3BuTHE IEHHOCTHOTO OTHOLIEHUS K U3y4YaeMbIM Ha yPOKax
(bu3uKn 00BEKTaM U OCBAaUBAEMbIM BUJIaM JESATEILHOCTH.
OObscHEHUE

MPUHIUIIAATEHOTO PA3INUUs PUPOIBI YIIPYTUX U
3J€KTPOMAarHUTHBIX BOJIH. MI3510K€HUE CYyTH HKOJIOTUYECKUX
npo0JieM, CBSI3aHHBIX C

ANEKTPOMArHUTHBIMU KOJIEOAHUSMU U BOJTHAMH.
OOBsicHEeHHE POJTH AJIIEKTPOMArHUTHBIX BOJH B COBPEMEHHBIX
uccienoBanuax Beenennoit

5. OnTuka

JIeMeHThbI
reOMeTPpUYEeCKOM ONTUKHU

HpI/IMeHeHI/Ie Ha HpaKTI/IKe 3aKOHOB OTpa)KeHI/ISI 158 HpeJ'IOM.]'IeHI/ISI
CBETa MU PEILLIECHUH 3a/1a4.

OHpe)IeJ'IeHI/Ie CHeKTpaJ'H)HI)IX TpaHHH T-IyBCTBI/ITe.]'H)HOCTI/I
YeJIOBEYECKOTI0 TJ1a3a.

yMeHI/Ie CTpOI/ITB 1/1306pa>1<eHI/1$[ Hpe)IMeTOB, JaBa€MbIC JIMH3aMU.
Pacuer paccTosiHus OT JTMH3BI 10 U300paKEHHS PEAMETA.

Pacuer ontrudeckoil CHIBI TUH3HI.

N3mepenue poKyCHOTO pacCTOSTHUS TUH3BI.
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BoanoBast onTuKa

Habntonenue siBiaeHust UHTEpPEpeHInU IeKTPOMAarHUTHBIX BOJIH.
Habmronenue siBineHus tupakuuy 3IeKTPOMArHUTHBIX BOJIH.
Haburoienue siBjaeHus MOISIpU3aluy AIEKTPOMArHUTHBIX BOJIH.
W3mepenue NiMHbBI CBETOBOM BOJIHBI 110 pe3yibTaTaM
HaOJIFOAEeHUS

sBiieHust uaTepdepenun. Habmonenue seieHust tudpakiuu
cBeta. HaGmonenue siBneHus NOJISpU3alMK U AUCIIEPCUH CBETA.
[Touck

pa3IuYUii U CXOACTBA MEXAY AU(PPAKIIMOHHBIM U
JMCTIEPCUOHHBIM CHEKTPaMH.

[IpuBeneHre mpuMepoB MOSBICHUS B IPUPOJIE U UCIIOIb30BAHUS
B TEXHUKE SIBJICHUI HHTephepeHIInN, TUPPaKIUK, TOIAPU3ALUN U
nucnepcuu cBeta. [lepeuncienne MeTo10B MO3HAHUS, KOTOPBIE
WCTIOJIH30BAHBI TPH U3YYEHUH YKAa3aHHBIX SBICHUH

6. Dj1eMeHTbl KBAHTOBOM (PpU3NKHN

KBaHTOBasi onTHKA

Habmronenne  Qoroanekrpuueckoro sddexra. OObsicHeHHE
3akoHOB CTOJIETOBAa HA OCHOBE KBAHTOBBIX IPE/ICTaBICHUI.
Pacuer MakcuManbHOM KMHETUYECKOM SHEPTUU IEKTPOHOB IIPU
dhoToanekTpuueckoM ddexre.

Omnpenenenne pabOTBHl  BBIXOAA OJEKTPOHA 1O  rpaduky
3aBUCUMOCTH MaKCHUMaJIbHON KUHETHYECKOU SHEpPIruu
(OTOAIIEKTPOHOB OT YacTOTHI cBeTa. M3Mepenue paboThl BbIXOnA
JIEKTPOHA.

[lepeuncnenne npuOOPOB YCTAaHOBKU, B KOTOPBIX IMPUMEHSETCA
0e3MHEepPIMOHHOCTh (hoTOAPdeKTa.

OObsicHeHHe KOPITYCKYJISIPHO-BOJTHOBOTO Jyaju3Ma CBOWMCTB
($hOTOHOB.

OOBbsicHEeHHEe POJIM KBAaHTOBOW ONTHKH B Pa3BHUTUU COBPEMEHHOM
¢buzukn

DJieMeHThI PU3NKH
aToma

Habunoienne nuHelyaThIX ClIEeKTPOB.

Pacuer 4acToThl M IIMHBI BOJIHBI HCIIyCKa€MOTO CBETa IpHU
[epexo/ie aToMa BOJIOPOJAA U3 OJHOIO CTAllMOHAPHOTO COCTOSHUSA
B JIpyTOE€.

OObsCHEHHE TPOUCXOXKJEHHUS JIMHEHYaToro CIeKTpa aroma
BOZOPOJa U pa3iInyius JMHENUATBIX CIIEKTPOB PA3JINYHBIX Ta30B.
HccnenoBanue TMHEMYATOro CIEKTPA.

HccnenoBanue npuHIUNa paboThl JIOMHUHECHEHTHOM JIaMITbI.
Hab6mronenue n 00bsCHeHHE PUHIINTIIA IEHCTBUS Jlazepa.
[IpuBeneHre nmpuMeEpoB HCHOJIb30BAaHUS Jla3epa B COBPEMEHHOMU
HayKe 1 TeXHUKE.

Hcnonb3oBanue HMHTepHera s moucka HH(poOpMamuum o
MepCIEeKTHUBaX MPUMEHEHHUS Ja3epa

DJieMeHThI PU3NKH
aTOMHOIO0 siApa

Hab6mronenue TpexoB anbga-gacTuil B kamepe Bunbcona.
PeructpupoBanue si€pHBIX H3IYYEHHH C TMOMOIIbIO CYETUHKa
I'efirepa.

Pacuer sHepruu cBsI3u aTOMHBIX sJIEP.

Ompenenenne 3apsga W MacCOBOTO 4YHCIAa aTOMHOTO sJpa,
BO3HHUKAIOIIETO B PE3yJIbTaTe PAAMOAKTUBHOIO pacnajia.
Boruncnenune sHepruu, ocBOOOXKIAIOMICHCS NMPU PaJUO0AKTUBHOM
pacnaze.

Onpenenenne NpoyKTOB SIACPHON peaKIH.

Beruncnenne dHeprum, OCBOOOXKIAIOUICHCS TpU  SIEPHBIX

29




peaKnusx.

[loHuMaHue mpeuMyIIeCTB M HEJOCTATKOB  MCIOJIb30BaHUSA
aTOMHOM  DHEPrMM M  HMOHU3MPYIOIIMX  M3Iy4eHUH B
IIPOMBILIIICHHOCTH, MEIULIUHE.

W3noxeHue CyTH SKOJOIMYECKUX IpoOJieM, CBA3aHHBIX C
OMOJIOTUYECKUM JCHCTBUEM PATUOAKTUBHBIX U3ITyUCHHIA.
[IpoBenenue kiacCUPUKALMKU 3JIEMEHTAPHBIX YaCTHUI[ IO MX
¢bu3nYecKUM XapakTepuCTUKaM (Macce, 3apsay, BpeMEHH JKU3HH,
CIIUHY H T.1.).

[lonnmaHue LIEHHOCTEW Hay4yHOro MO3HAHMS MUpa HE BOOOIE AJIs
YeJI0BEYECTBA B IIEJIOM, a JJIS KaXJ0ro o0y4arollerocst JIM4HO,
LICHHOCTE! OBJAJCHUSA METOAOM HAy4dyHOIO IIO3HaHUA JUIA
JOCTHKEHUsI ycIiexa B JJ000M BHJIE IPAKTHYECKON AeSTeNbHOCTH

6 PEKOMEHAYEMAS JIUTEPATYPA

OcHoOBHas:

1. H.I1. KanamnukoB ®@u3nka B 2 4. YacTte 1 (D51eKTpOoHHBIN pecypc): yUeOHUK U
npaktukyM juist CI1O /H.IT. Kanamuukos, C.E. MypaBbeB- 2-¢ uzj., ucnp. U gor. -
M.: UznarensctBo FOpaiit, 2022.-254 c.- (IlpodeccuonanpHoe o6pa3oBaHue).-
Pesxum noctyna: https://urait.ru/bcode/

2. H.II. KanamaukoB ®usuka B 2 4. Yacth 2 (D7IEKTPOHHBIN pecypc): YUCOHUK U
npaktukyMm juist CI1O /H.IT. Kanamuukos, C.E. MypaBbeB- 2-¢ uz., ucnp. U gom. -
M.: UznarensctBo FOpaiit, 2022.-244 c.- (IlpodeccuonansHoe oOpa3oBaHue).-
Pesxxum noctyna: https:// urait.ru/bcode/

JlomogHuTENbHAS:

1. KpaBuenko, H.}O. ®usuka (D5neKTpoHHBIN pecypc): yueOHUK U MPAKTUKYM JJIs
CIIO /H.1O. KpaBuenko - M.: U3natenscTBo FOpaiit, 2022.-300 c.-
https://urait.ru/bcode/

2. Aiizenuon, A.E. ®u3uka (DneKTpOHHBIA pecypc): yUeOHUK U MPAKTUKYM ISt
CIIO /A.E. A#izennion - M.: U3natenscTBo FOpaiit, 2022.-335 c.-
(ITpodeccuonanbroe oOpa3oBanue).- Pesxxum goctyna: https://urait.ru/bcode/
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