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1.KoM1u1eKC OCHOBHBIX XapaKTEePUCTHK NMPOrpaMMbl

1.1 IHosscHUTEIbLHAA 3AMUCKA

®dusnka, Kak HayKa o HanboJjiee 00IKX 3aKOHaX IPUPO/Ibl, BHOCUT CYLLIECTBEHHBIN BKJIaJ B CHCTEMY
3HaHu# 00 okpykatomeM Mupe. OHa pacKpbIBaET POJIb HAYKH B SKOHOMUYECKOM U KyJIbTYPHOM
pa3BUTHU OOIIECTBA, CIOCOOCTBYET (POPMHUPOBAHHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33PEHHUS.
SIBIIsISICH OCHOBO# HAYyYHO- TEXHUYECKOTO Iporpecca, (Pu3nKa MoKa3pBaeT I'yMaHUCTHYECKYIO
CYIIHOCTh HAYYHBIX 3HAHUH, MOTIYCPKUBACT UX HPABCTBEHHYIO IIEHHOCTH, (DOPMHUPYET TBOPUECKUE
CTIOCOOHOCTH ydamuxcs. ['yMaHuTapHoe 3Ha4eHnEe PU3UKU COCTOUT B TOM, YTO OHA BOOPY)KAET
o0ydJaromerocsi HaygHbIM METOIOM TTO3HAHWSI, TIO3BOJISIFOIIIUM IT0JTy4aTh 0OBEKTHBHBIC 3HAHUS 00
OKPY’KaIOILIEM MUDE.

JlanHast mporpamma pa3zpaboTaHa Ha OCHOBE IPOTPAMM:

«Dusukay (pazpadorunku: Jleyxuna W.I'., 'etmanckuii A.A., Koznos C.A., negaroru LleaTpa
«ITouck» - CraBpomos, 2016r.);

«M36pannbie Bompock! pusukm» (pazpadotunk M.A. CTpokoBa, meaaror J0MOJHATEILHOTO
obpazoBanus 'bOY Illkona Ne 46 - Mocksa, 2016r.);

«Dusuka YISt BCceX» (pa3paboT4mK I'oprkoBa K., nearor
nonosHuTebHOTO oOpa3zoBanus ' BOY Ilkona Ne 1454 - Mocksa, 2016r.).

HanpasieHHocTh NporpaMmblI

[Tporpamma «B riyounax ¢pusukm» (gamee [IporpamMma) nMeeT ecTeCTBEHHO- HAYIHYIO
HAIPaBJICHHOCTD, B CBSI3M C THM PAacCMATPUBAIOTCS TPU aKTYAIbHBIX aCMIEKTa H3yYCHUS:

TeopeTquCKHﬁi COZACPIKAHUE IIPOTI'PpaMMBI paCCMaTPUBACTCA KaK CPEACTBO OBJIAACHNA KOHKPETHBIMU
(1)I/I3I/IquKI/IMI/I 3HaHUSAMU U YMCHUSAMU, HGO6XO,Z[I/IMBIMI/I AJI1 IPUMCHCHUS B HpaKTquCKOﬁ
ACATCIIBHOCTH U JJIsI U3YYCHHUA CMCKHBIX JUCHUIIIUH;

HpHKﬂaHHOﬁi COACPIKAHUEC ITPpOrpaMMbI pacCMaTpUBACTCA KaK CPEACTBO IMTO3HAHUA
OKpYyXXaromero Mmupa, € IOMOIIBbIO KOTOPOI'O OCYHICCTBIIACTCA HAYUHO - TEXHUYECKUMN mporpecc u
Pa3BUTUC MHOI'MX CMCIKHBIX JUCIHIIINH,

O6H.I€O6p330B&T€J'IbHBII>iZ COACPIKAHUC ITPOTrpaMMbI paCCMATPUBACTCA KaK CPECACTBO PA3BUTHUA
OCHOBHBIX ITIO3HABATCJIbHBIX NPOUECCOB, YMCHUS AaHAJIU3UPOBATD, BBIABJIIATH CYIIITHOCTHU U OTHOILICHU,
p33pa6aTbIBaTb I1JIaHBbI HeﬁCTBHﬁ H J1CJIaTh JIOTUYCCKUC BBIBOAbI, OIIMPAACH HA TAKUC JUCHHIIIIMHBI,
KaK MaT€MaTukKa, CI)I/I3I/IK8., XUMHUHL.

HopmaTtuBHO-npaBoBoe o0ecneyeHue mporpaMmmal
Ilepeyenb MTO0KAJIBHBIX HOPMATHBHO-NPABOBBLIX JOKYMEHTOB B 00pa30BaTe/IbHON OPraHM3alUH,
Ha 0a3e KOTOPbIX peau3yloTcsl A0NOJHUTEeIbHOEe 00pa3oBaHue AeTel

I. OcHoBHBIE JIOKAJIbHBIE AKTHI 00Pa30BaTEIbHOI OPraHU3alUK, PeaJN3YI0NIei T10N0THUTEIbHOe
o0pa3oBaHue



[TososxeHre 00 opraHu3aIuy U OCYIISCTBICHUH 00Pa30BaTEIbHOM IESTEILHOCTH IO TOTIOJTHUTECILHBIM
00IIepa3BUBAIOIINM IIPOrpaMMaM B 00pa30BaTEIbHON OpraHu3aiu

[Tonosxenne o pa3paboTke, CTPYKType U MOPSAKE YTBEPKIACHUS AOMOJHUTEIBHOM 00IIepa3BUBaromIeit
MIPOTrpaMMBbI

[Tonoxenne o peanu3anuyl JOMOJIHUTEIBHBIX 00IIE00pa30BaTEIbHBIX NMPOrpaMM C HMCHOJIb30BAaHUEM
AIIEKTPOHHOTO OOYYEHHUS ¥ TMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHIA

[Tonosxenne o peanu3aiy JONOJHUTEIBHBIX 001Ie00pa30BaTENbHBIX IPOTPaMM B CETEBOU (hopme

ITomosxenue o MOpAAKE MPOBCACHUA BXOJHOI'O, TCKYIICTO KOHTPOJIA, UTOIOBOI'O KOHTPOJIA OCBOCHUA
00y4aromUMUCs JIOTIOJIHUTEIBHBIX OOIIepa3BUBAIOIIMX IPOrpaMM, MPOMEKYTOUYHOW W HTOTOBOM
aTTECTaIluU OOYJArOIIXCSI

[Topsimox mpuema, mepeBoia ¥ OTYUCICHHUST 00YJAIOITUXCS IO IOTIOJHUTEIBHBIM 00IIepa3BUBAIOIIIM
porpaMmam

[Topsinox opopmileHNs: BO3HUKHOBEHUS, IPUOCTAHOBJIEHUS U IPEKPALICHUS OTHOLIECHUI MEXAY
00pa30BaTeNIbHOM OpraHu3anyeil 1 poauTeIsIMU (3aKOHHBIMH NPEACTaBUTEISIMU )

[Tonoxenne 006 arTecTallMOHHON KOMHCCHM 110 aTTeCTallMM IeJaroruuyeckux paOOTHUKOB Ha
COOTBETCTBUE 3aHUMAEMON JOHKHOCTH

Il. Opranuzaumusi M ocyuiecTB/ieHHe 00pPa30BaTebLHOI AeSATeIbHOCTH IO IONMOJHHUTEJIbHBIM
0o0meo0pa3oBaTeJbHBIM MPOrpaMMaM, NPOEKTHPOBAHUE M peaju3alus JAONOJHUTEIbHBIX
0011e00pa3oBaTe/IbHbLIX 00IIEPA3BUBAKIINX MPOrPaMM OCYLIECTBJSIETCSI B COOTBETCTBMU CO
cJleyIOIMMU HOPMATUBHO-TIPABOBbIMH JOKYMEHTaAMHU

®denepanbHbiM 3aKk0HOM OT 29 nekabps 2012 roma Ne 273-®3 «O6 obpaszoBanum B Poccuiickoi
®denepanun» (cT. 2, cT. 15, c1.16, cT.17, cT.75, CT. 79)

npukazom Munnpocsemenust PO ot 09.11.2018 roga Ne 196 «O6 yrBepxxaennu [lopsaka
OpraHM3aliy U OCYILECTBICHUS 00pa30BaTeNbHOM JESITENbHOCTH 0 TOTIOTHUTEIbHBIM
00111600pa30BaTEIHHBIM ITPOTPAMMaM))

npuka3zoM oT 30 ceHtsa0Ops 2020 r. Ne 533 «O BHECEHMM HM3MEHECHHMHM B TMOPSAAOK OpPraHHM3allid U
OCYILIECTBIICHUSI 00pa30BaTeIbHON JEATEIbHOCTH MO JOTOJHUTENIBHBIM 00IIe00pa3oBaTeIbHbIM
porpaMMmam, yTBEpPKJICHHBIN MpukazoM MuHucTepcTBa npocsenienus Poccuiickoin denepaunu ot 9
HOs10ps1 2018 1. No 196»

METOJUYECKUMHU PEKOMEHJAMSIMH [0 MPOCKTUPOBAHUIO JOIMOJIHUTENBHBIX O0OIIEepa3BUBAIOLINX
nporpamm Ne 09-3242 ot 18.11.2015 rona

CIT 2.4.3648-20 CaHuTapHO-3IUJAECMHUOJIOTHYECKHE TpeOOBAaHMS K OpraHU3alMsIM BOCIUTAHUSI U
oOyueHus1, OTbIXa U 03[J0POBIICHUS AETeH U MOJIOJCKH

I1l. HopmaTuBHBIE JOKYMEHTbI, peryJupyollie HCI0JIb30BaHNe ceTeBoil (opMbI

nuceMo MmunoOpHayku Poccun ot 28.08.2015 roma Ne AK — 2563/05 «O wmeroauueckux
pekoMeHaanusAx» (BMecte ¢ MeToauyecKMMHM PEeKOMEHAALUMsAMHU 10 OpraHM3aluu 00pa3oBaTelbHON
JeATeIbHOCTH C MCIIOJIb30BAaHUEM CETEBBIX (POPM pean3alii 00pa30BaTeIbHBIX IPOrPaMM)

npuka3 MuHHCTepCTBa HAayKM M BeIcuiero oOpaszoBanus Poccuiickoit denepannu u MuHucTepcTBa
npocBemenuss Poccuiickoit @enepanuu ot 05.08.2020 1. Ne 882/391 «OO6 opraHuzanuu u
OCYIIECTBICHUH 00pa30BaTENIbHOM NEeSITEIBbHOCTH MIPU CEeTEBOM (opMe peanu3ali o0pa30BaTebHBIX
IIPOrpaMM»

IV. HopMaTuBHBIE JOKYMEHTbI, peryJHpylolye HCHOJIb30BAHHE 3JIEKTPOHHOIO O0y4YeHUS] M
AUCTAHIMOHHBIX TEXHOJIOTHii
npuka3 Munucrepcta oopazoBanus v Hayku P® ot 23.08.2017 roxa Ne 816 «Ilopsiiok nmpuMeHeHUs
OpraHu3aIlUsAMHM, OCYLIECTBISAIOMINUX 00pa30BaTEIbHYIO IEITEIHOCTh 3JIEKTPOHHOTO 00YyUeHHUS,
JMCTAaHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJIOTUI MPH peau3aii 00pa30BaTENIbHBIX IPOrPaAMM»
MeToaueckue pekomenaanuu ot 20 mapra 2020 r. mo peanu3zanuy o0pa3oBaTebHBIX IPOrpaMM
HAyYaJIbHOTO 00IEro, OCHOBHOTO OOIIIEro, CpeTHero oo1iero oopa3zoBanus, 00pa3oBaTeIbHBIX
MPOrpaMM CpeIHEro MpodecCHoHaTBEHOTO 00pa30BaHus U IOMOTHUTEIBHBIX 00IIe00pa30BaTeIbHBIX
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MPOrpaMM C IPUMEHEHHUEM JIEKTPOHHOTO O0yUICHUS U TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUH.

AKTYaJIbHOCTDH IPOrPaMMbl

AKTyallbHOCTh MpOrpamMMbl OOYCJIOBJIEHA TEM, YTO B HACTOSIIEE BpeMs B OOLIECTBE IOBBILICH
UHTEpEC K €CTECTBEHHBIM HayKaM. MHorue  acnexTsl

COBPEMEHHOM JKM3HU - HAYYHO-TEXHUYECKUH IPOrpecc, aBTOMATH3aLMUs IPOU3BOJACTBA, OCBOCHHE
KOCMHUYECKOTO MPOCTPAHCTBA U T.J., HEMBICIUMBI 0e3 ycnexoB B oOmactu ¢usuku. dusmka - 310
OCHOBAa TEXHMYECKHUX HayK. 3HaHUS M0 (U3MKe SBISAIOTCA HAdadbHOW 0a30il [uisl M3ydeHUs
CHeHaIbHBIX TPO(ECCHOHATBHBIX AUCIUILINH.

duzuka sgBigercs MOIMHBIM OPYAUEM Pa3BHUTHA HHTCIUICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEN
oOyJarormuxcsi, GOPMUPYET Y HUX MPECTaBICHUE 00 OKPYKAIOIIEM MaTepUATbHOM MUPE, ITOKa3bIBaET
T'YMaHHUCTHUYCCKYIO CYHIHOCTh HAYYHBIX 3HaHI/II\/’I, MOAYCPKUBACT HNX HPABCTBCHHYIO I[IECHHOCTD,
3HAKOMUT C (I)I/ISI/I‘IGCKI/IMI/I OCHOBaMM COBPEMEHHOI'O ITPOU3BOACTBA 1 TEXHUKMU.

Ilenarornueckasi nesecoodopasnocts Ilporpammel

COCTOMT B TOM, 4YTO B IMpollecce e€ pealn3aluy, oOydarolirecs OBJAJEBAIOT TEOPETUYECKUMHU
3HAHUSIMH OCHOBHBIX MOHSATUI M 3aKOHOB (DM3UKU, YMEHUSMHU peliath (pU3nveckue 3a1adu pa3HoOro
YPOBHS CJIO’KHOCTH, HaBBIKAMHU MPOBeIeHUS (PU3NYECKUX FKCIIEPUMEHTOB U aHAJIN3a UX PE3YJIbTaTOB.

Hosusna Ilporpammbi

[IporpamMmoii mperycCMOTpEHbI HOBbIE METOAUKH MPENOAaBaHUs, B TOM YUCIE - THOpUIHOE 00yUeHUE;
oOyueHue ¢ UCI0Ib30BaHUEM KOMIIBIOTEPHBIX TEXHOJIOTUH, HOBOBBEJICHUN B MaTEMaTHUECKON YacTu
Kypca, YUUTBIBAIOIINE TPEOOBAHUS, TPEIbIBISEMbIC OTICIbHBIMU pa3ieaamMu (PU3KUKH, OJIUMIIHAIaMU
IIKOJIbBHUKOB U KOHKYpCaMH Pa3InYHbIX YPOBHEH.

B IIporpamme npeaycMOTpPEeHO 3HAYUTENHHOE YBEIMYCHHE aKTUBHBIX (JOpM pabOThI, HAMpPaBICHHBIX
HE TOJBKO Ha BOBJEYEHHE OOYy4aAIOUIMXCS B HAay4yHO- UCCIIEOBATEIbCKYIO NIEATENbHOCTh U
obOecrieueHre TMOHUMaHUS UMM (DU3MUECKUX OCHOB OKPYXKAIOIIEr0 MHpa, HO U Ha MpPUOOpETeHHE
HABBIKOB M YMEHUU CaMOCTOSITENIBHO HMCKAaTh HOBYIO HMH(OPMAIMIO U PA3IUYHBbIE MYTH PEHICHHS
(bu3MUeCcKUX 3a/1a4 Pa3HOTO YPOBHS CIIOKHOCTH.

Z[aHHaH HporpaMMa HCIOJIB3YET CUCTEMY B3aUMOCBA3AHHBIX 3aHHTHI>i, BBICTPOCHHBIX B JIOTUYECKOH
MOCJICAOBATCIIBHOCTH W HAIIPABJICHHBIX HAa AKTUBU3AIHUIO MO3HABATEILHOM C(I)epbl 06yqa}01111/1x05{
MMOoCPEACTBOM TIPHUMCHCHUS pa3HOO6p33HI:>IX NEJArorTMYeCKUX TEXHOJOTrui H q)OpM pa6OTBI,
HHTCTPUPYIOIIUX PA3HBIC BUABI ACATCIIBHOCTHU.

ITpu peanusanuu [IporpamMmbl HCHOIB3YETCSl TEXHOJOTHUS KPYIMHOOJOYHOM Nojgauu MHGOpMAMU U
NOTPY)KEHUs] B TpPEIMET C MOCIEIYyIoUled CaMOCTOSATENbHOW MpOopabOTKONW OCHOBHBIX BOIPOCOB
(Gu3UKK MyTEM BBITIOJHEHUS! KOHTPOJIBHBIX paboT, TECTOB, OTBETOB HA BOIIPOCHI.



1.2 Ieau 1 3272494 NPOrpaMMbl
Henab nporpamMmsi:

npuoOpeTeHue 3HaHUHM MO (U3MKE C MCIOJB30BAHUEM PA3IMYHBIX HCTOYHMKOB HWHQPOpMANUU H
COBPEMEHHBIX HMH()OPMAIIMOHHBIX

TEXHOJIOTUH, pa3BUTHE MHTEJUICKTYaIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00YUJarOMMXCsl, BOCIIUTAHNE
JIMYHOCTH, TOTOBOM K PELICHUIO 3a/1a4, KOTOPBIE CTABUT HAYYHO-TEXHUYECKUI IIPOrpecc.

3anaum Iporpammei:
Ooyuarwwue:

- OBJIaJIeHue MeTojJaMu U (GOpMUpOBaHHME YMEHUH pemars (QU3MYEecKHe U
SKCIEPUMEHTAJIbHBIE 33/1a4H, B TOM YHCJIE€ U MOBBIIIEHHOTO YPOBHS CI0XHOCTH Ha OCHOBE TITyOOKHUX
3HAHUW MaTEMaTHKU U PU3NYECKUX 3aKOHOMEPHOCTEH;

- pacmiypeHue U yriiyojaeHue MpeJCTaBICHUM O BO3MOXKHOCTAX (DU3HUECKOTO
MHPOBO33PEHHUSI PU OMTUCAHUY SIBIICHUN U TIPOIIECCOB OKPYKAIOIIETO MUPA;

- (hopmupoBaHNE YMEHUN MPEACTABIATh HH(DOPMAITHIO B BUE TaOIHII, TPaUKOB, CXEM,
WCIIOJIB3YSI TIPH 3TOM KOMIThIOTEPHBIC TPOTPaMMBI M CPEICTBA ceTH VIHTEpHeT;

- (hopmMupOBaHNE HABBIKOB ITyOJUYHOTO BBHICTYIIJICHUS.
Pazeusarowue:

- ¢dbopmupoBaHre (UINYECKOTO M MATEMaTHYECKOrO0 MBIIUIEHUS, HAIpPaBIEHHOTO Ha
aHaJIM3 U OTIMCAHKUE IPUPOIHBIX IPOLECCOB U SBJICHMUIA;

- pa3BUTHE CIIOCOOHOCTEN CaMOCTOSITENIbHO PUOOPETATh U MPUMEHATH 3HAHUS, YMEHUS
Y HaBBIKH;

- pasBuTHe crocoOHocTed 3(PdeKkTUBHON pabOThl B YCIOBUSX OTpaHUYCHUH (Bpems,
OTBOJIMMOE Ha PEIICHUE 3314 OJIMMITUAJIbI, PECYPChI Ja00paTOPHH IPH BHITIOJIHEHUH YKCIICPUMEHTA);

- pa3BuTHe yMEeHUN (PPEKTUBHOTO UCMHOIb30BAHUS (PU3NUECKUX 3aKOHOB B YUeOHOU U
MTOBCEIHEBHOM JEATEIbHOCTH;

= (I)OpMI/IpOBaHI/Ie CIIOCOOHOCTEH BbBIABUI'aTh n JOKa3bIBaTh THIIOTE3bI
OKCIICPUMCHTAJIbHBIM  ITYTCM, paBpa6aTBIBaTL CTpaTCruro pPCIICHUA 3aaad, I[IPOrHO3UPOBATH
PE3YyIbTAThI cBocH JACATCIIbHOCTH, aHAJIM3UPOBATb W HAXOJUTH pPAllHOHAJIBHBLIC CII0COOBI peICHUA
3aa4uy IMyTeM ACTaIU3allun COSHaHHOﬁ MaTeMaTU4eCKOl 1 q)HSquCKOﬁ MOACIIN,

- (hopmupoBaHre HaBbIKa peICKCUBHOM JESITENFHOCTH 33 CUET CUCTEMHOM paboThl 1O
MOUCKY M YCTPAHEHHUIO OLIMOOK B PEIIEHUH 3a]a4, B TOM YHCIIE MOBBIIIEHHOTO YPOBHS CIOKHOCTH, a
TaKKe MO pacyeTy NOTPEIIHOCTEN MOCTABIEHHOTO SKCIIEPUMEHTA.

Bocnumamenonoie:

- (I)OpMI/IpOBaHI/Ie CIIOCOOHOCTH K CaMOaHaJIn3y u KPpHUTUYCCKOMY
MBIIIJICHHUIO,

= BOCIIMTAHHUEC KadCCTB JIMYHOCTH, 06CCHC‘-II/IB8.IOH_II/IX COIUAJIbHYTO MO6I/IJ'IBHOCTB,
CIIOCOOHOCTH MNPUHUMATh CaMOCTOATCIIbHBIC PCILICHUA,

= (I)OpMI/IpOBaHI/Ie Ka4CCTB MBIIIJICHUA, HCO6XOI[I/IMBIX I aganTalii B COBpCMCHHOM



MH(POPMALIMOHHOM O0IIECTBE;

- BOCIIMTAaHUE YOSKJCHHOCTH B BO3MOXXHOCTH TO3HAHUS 3aKOHOB TIPUPOABI U
WCTOJb30BAHUS  JIOCTW)KCHUH (U3MKM Ha Oaro pasBUTUS  YEJIOBEYECKOW IMBHIIM3AIUM;
HEOOXOIMMOCTH COTPYIHUYECTBA B IPOLECCE COBMECTHOTO BBIMIOJHEHHS 3a/ad, YBaXKUTEIBHOTO
OTHOIIEHHSI K MHEHHUIO ONTIOHEHTA MPU 00CYXKACHUH MPOOJIEM eCTECTBEHHO-HAYYHOTO COACPIKaHUS;
FOTOBHOCTH K MOpaJbHO- 3THUYECKON OIIEHKE HCIOJIb30BaHUS HAYyYHBIX JOCTHXKEHUH, YyBCTBA
OTBETCTBEHHOCTH 32 3aAILUTY OKPYKAIOIIEH CPEebl;

= Pa3sBUTHUEC UHTEPECA K Hay‘{HO'HCCHeI[OBaTGHBCKOﬁ JACATCIbHOCTHU.

OTanuuTeIbHbIE 0CO0EHHOCTH JaHHOI InmporpamMmmMaIl

Peanuzanus Ilporpammsl mpeanosaraer HOArOTOBKY OOyYarOIIMXCS K Y4acTHIO B OJIMMIIMAJAX H
KOHKYpCax pas3JIMYHbIX YPOBHEM.

Bosnbias yacTe BpeMeHHM OTBOJMTCS Ha PEIICHHE 3aj7ad, B TOM YHCJIE BBICOKOTO W TIOBBIIIEHHOTO
YPOBHSI CIIO’KHOCTH.

[TporpamMMmoii mpeycMOTpEeHO IPOBEIeHNE Ta00PAaTOPHOTO MPAKTHKYMA 110 BCEM pasjieiiaM (pH3NKH.

[Iporpamma Brmrowaer pasnen «MaTtemaTuka B (PU3MUECKMX TIpolleccax» KaKk WHCTPyMEHTa s
pEeICHUA (1)I/I3I/I'-IGCKI/IX M DKCIICPUMCHTAJIBHBIX 3a/la4 Ha PA3JIMYHBIX dTallaX U3y4YCHHA (1)I/ISI/IKI/I.

Bo3pacTtHas kaTteropus odyuyaommxcs mo nporpamme ot 14 1016 ner.

[Iporpamma mpeaHasHaueHa [uisi OOy4arOIIMXCS, MPOSIBISIIOIIMX TOBBIIICHHBIN WHTEpec K (U3HKeE,
JEMOHCTPHUPYIOIIKX MMOBBIIICHHBIE aKaJIEeMUUECKHE CIOCOOHOCTH B 00s1acTH (DU3UKH U MAaTEMATHKU.

Cpok peanu3anuu mporpammsel cocrasisetT 1 roaa (144 gacos B rox).
DopMbI U PEKUM 3aAHIATHI

Dopmbl OpraHu3auu JeSITeTbHOCTH 00yuaronmxcsi: WHUBUTyaTbHAS,
rpymnnoBasi, ppoHTagbHAs.

Ha 3anstusx npumensercs nuddepeHnpoBaHHbINA, HHANBUYaIbHbIA MOIX0 K KAXKIOMY
obOyuarormemycs. HanmosmHsemMocTh rpynisl 10 15 4enoBexk.

3aHsATHS TPOBOAATCS 2 pasa B Hememo mo 2 4aca (2 pasa mo 40 muHyT ¢ mepepbiBom 10
MUHYT).

MeTtoabl 00yuenust
[To cmocoOy opraHu3anuu 3aHSATH — CIOBECHbIE, HAINAIHBIe, NpakThueckue. [lo ypoBHIO

ACATCIBHOCTH 06yqa}oumxc;1 - O6’B$ICHI/IT6J'H:>HO'I/IJ'IJ'IIOCTpaTI/IBHBIe,
PCIIPOAYKTHUBHBIC, YACTUYIHO-TIOMCKOBLIC, UCCIICIOBATCIILCKUC.

Tunbl 3aHATHIA: KOM6I/IHI/IpOBaHHHC, TCOPCTUYICCKHUC, TPAKTUICCKHC, na6opaTopHLIe,
PCIICTULIUOHHBIC, KOHTPOJIbHBIC.

Ba3oBas ¢gopma 00ydeHHs1 TaHHOW IPOIPaMMBbl — O¥HAA, HO B CITydasiX HEBO3MOXHOCTHU IIPOBEACHUS
3aHATUNA B OYHOM PEXHUME JOCTYITHO OCYILECTBIEHUE HEKOTOPOTO YHUCIIA OUC AHYUOHHBIX 3AHAMUIL C
HCI0JIb30BAHUEM IEKTPOHHO-KOMMYHUKAIIMOHHBIX TEXHOJIOTUM, B TOM YHCJIE CETU UHTEPHET.



B ciyuasx peanuzanuu NporpaMMbl B YCIOBUSIX C€MEBO20 63auUMO0eicmeus, TPUHUMAIOIIAas CTOPOHA
(Ha Ga3e KOTOpOW MPOXOAAT 3aHATHSA) JOJDKHA OOECIeYUTh BO3MOXKHOCTH PEaIH3allid IPOTPAMMBI:
KaJpOBBIM  IE€JArOTUYECKUM COCTAaBOM, CIICHHAIbHO OOOPYIOBAaHHBIM  KJIAcCOM, TEXHUKOH,
KOHCTPYKTOpaMH, METOAUYECKUMU NTOCOOUSMH, COMYTCTBYIOIMMH KOMIUIEKTaMH M0JIEH U PacXoHBIMU
MaTepuagamu.

[Tomemienne JODKHO COOTBETCTBOBaTH BceM TpeOoanusam CanlluH wu  mpotuBomokapHOit
0€30MaCHOCTH.

1.3 Ilnanupyembie pe3yJbTaThl MPOrPaMMbI

OCHOBHBIM PE3YJIbTATOM 00Y4EHHUS ABJISETCS TOCTUKEHUE BBICOKOM KOMIIETEHTHOCTH 00yUarouxcs B
oOnacti (pU3KMKKM U MaTEMAaTUKH, HEOOXOAUMOM AJIsl POIOIDKEHUS 00pa30BaHUs B TEXHUUECKUX BYy3axX.

OO6pazoBarenbHble pe3ynbTaThl 00ydeHus o IIporpamme npuBesneHsl B pasene
«ConepxaHue IporpaMMbI».

PyOpuka «3HaTh/MOHUMATB» BKIIIOYAET TpeOOBaHUS K yUeOHOMY MaTepHaiy, KOTOPbI yCBaUBaeTCs
1 BOCIPOU3BOAUTCS oOyyaronumucs. OOyyaromuecs 10JKHbI TOHUMATh CMBICT U3y4aeMbIX TOHSATHH,
IIPUHLINATIOB U 3aKOHOMEPHOCTEM.

PyOpuka «¥YMeTb» BKIIOYaeT TpeOOBaHUS, OCHOBaHHbIE Ha 00Jiee CIOXKHBIX BHJAX JEATEIbHOCTH, B
TOM YHCIJI€ TBOPYECKOW: CO3/1aBaTh OOBEKTHI, ONEPUPOBATh UMH, OIIEHMBATh YHCIOBBIE MapaMeTpbl
MIPOLIECCOB, IPUBOAUTH IPUMEPHI MPAKTUYECKOTO UCTIOIb30BaHMSI IOTYYEHHBIX 3HAHUN, OCYIIIECTBIISAThH
CaMOCTOSITENIbHBIN MOUCK y4eOHON HHPOpMAIIH.

B pesynbraTe peanuzanuu [Iporpammel B yacTu peaau3aliy pa3BUBAIOLINX 3314, 00ydaronuecs
OyayT yMeTb:

aHAJIM3UPOBATH U ONUCHIBAThH MPUPOJAHBIE MPOLIECCHI U SBICHUS;

CaMOCTOSITEJILHO TPUOOPETaTh U NPUMEHSTH ClIeUaIbHbIC 3HAHUS;

paboTaTh B yCIOBUSIX OTPaHUUYEHUH (BpeMsl, PECYPCHI);
BBIJIBUTATh U JIOKA3bIBATh TUIIOTE3bI SKCIICPUMEHTAIBHBIM ITyTEM, pa3padaTbiBaTh CTPATETUIO

pelieHus 3a/1a4, MpOrHO3UPOBATh PE3YNIbTaThl CBOCH JEATEIHHOCTH, AaHATU3UPOBATh U HAXOIUTh
palnMoHaIbHBIC CIIOCOOBI PEIICHUS 3a]a41 ITyTeM JCTaIN3aI[ii, CO3JAaHHOW MaTeMaTHIYeCKOW 1
(bu3uIecKoit MOIeIH.

Crioco0b1 onpeaesieHUus1 pe3yJIbTATUBHOCTH

[lenarornueckoe HaOOJEHUE, NENArOTMYECKUN aHAIU3 pe3yiIbTaTOB PELICHUs 3ajad, pe3yJbTaTbl
y4acTHs B KOHKYpCax pa3jIMyHbIX YPOBHEH.

Buabl KOHTPOJIA: BXOAHOW, IPOMEXYTOYHBIH, UTOTOBBIM.
®opMbl NOABeICHUS HTOr0B peanu3anuu IlporpamMmmel

B xone pcajmm3anumn HpOI‘paMMH MMPOBOAUTCA IMPOMCKYTOUHAA ATTCCTALUA B (I)OpMC tectoB. Ilo
OKOHYaHHH 06y‘ICHI/I}I MMPOBOAUTCS UTOTOBAd aTTCCTALlUA B BUIC KOHTpOJ’IBHOﬁ pa60TBI.



1.4 COAEPKAHUE ITPOI'PAMMbI

Y4yeOHbIii TEMATHYECKUH IJIAH.

KoaudyecTBO 9acoB

Ne HaunMenoBaHnue pasjaeina, Dopmbl
n/m [TeMbl Bcero Teopus Mpaktn ka | ATTecTamun/
KOHTPOJIst
BBoaHoe 3anaTne 2 2
Pasznen 1. Maremarnka B
o 36 8 28
(pusuyeckux nmpoueccax
11 BekTops! 1 aelcTBUA 8 5 6 KOHTPOJIbHBIN
" lmax HuMH TECT
19 KsagpaTtuunas 8 5 6 KOHTPOJIbHBIN
" lbyHKums TECT
Perrenue cucreM o
13 12 2 10 KOHTPOJILHBIN TECT
" lanredpanuecKuX ypaBHEHUN
KOHTPOJILHEIN
1.4. [TpuroHomerpus 8 2 6 P
TECT
KOHTPOJIBHBIN
Pa3nen 2. Mexanuka 48 10 38 p
TECT
KOHTPOJIBHBIN
2.1. |[Kunemaruka 16 4 12 p
TECT
KOHTPOJIBHBIN
2.2. |[lunamuka 20 4 16 p
TECT
KOHTPOJIBHBIN
2.3. [3aKOHBI COXpaHEHUs 12 2 10 p
TECT
Pa3pnea 3. MoJiekyJsipHast
o yusp 26 6 20
busuka
31 MoJieKyIsapHO - 16 4 12 KOHTPOJIbHBIN
" KuHeTHYecKas TeOpHUs TECT
KOHTPOJIBHBIN
3.2. [TepmomuHamuka 10 2 8 p
TECT
Pa3ne 4.
. 30 8 22
DJICKTPOAUHAMHKA
KOHTPOJIBLHBIN
4.1. DnexTpuyeckoe noie 14 6 8 P
TECT
49 3aKOHBI ITOCTOSIHHOIO 16 4 12 KOHTPOJIbHBIN
" lroka TECT




KOHTPOJIbHAA
Torosoe 3ausaTue 2 2 p

pabota

Bceero 144 34 110

Coaepikanue y4eOHOI0 TeMaTH4Y€CKOI0 IJIAHA.
BBenenue
Beenenue B nporpammy. MHCTpyKTax Mo TeXHUKE 0€30I1aCHOCTH.
Pa3nes 1. Matemaruka B pu3nuyecKHuX npoueccax

YpoBeHb NpeabsIBICHNS MaTepuana 00eceunBaeT yuauMcsi BO3MOKHOCTb CTPOUTh MAaTEMaTHYECKHE
Mozenu (U3NYECKUX IMPOLIECCOB, a TakXKe IMOJydaTb HEOOXOAMMbIE 3HAUEHUS M 3aBUCUMOCTU
(¢u3NyYeCKuX BEIUYMH, MOCPEACTBOM pELIEHHUS pa3IUYHbIX YpPaBHEHUH, HEPaBEHCTB W aHAIN3a
rpaduKoB.

Oo0yuaromuecst Oya1yT 3HATH:
- OCHOBHBIE CBOMCTBA BEKTOPOB U JCHCTBUS HAJl HUMU;

- OCHOBHbIE THIBI (YHKIIMOHAJIBHBIX 3aBHUCUMOCTEH, rpa@ukoB (YHKIUH U CcrnocoOoB
npeoOpa3oBaHus rpauKoB;

- cnocoObl HAaXOXKJEHHsS KOPHEW KBaJpaTHOTO ypaBHEHHS, pELIEHUS KBaJpaTHBIX
HEpaBEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/IbI PELLICHUS CUCTEM alreOpandyeckux ypaBHEHHUH;

- OCHOBHBIE€ COOTHOUIEHHS B TPEYrOJIbHUKE U TPUTOHOMETPUUYECKUE TOXKIECTBA, (POPMYIIbI
MPUBEACHUS U 3HAYCHUS] TPUTOHOMETPUUECKUX (PYHKIIUI 17151 pa3IM4YHbIX YTJIOB.

Ooyuarmuecst OyayT ymeThb:

- u300pakaTb BEKTOPBI HAa 4YepTEke, HAXOJIUTh UX F'€OMETPUUYECKYI0 CyMMY I'padudecKu
Y aHAJIUTUYECKH;

= IIPpOCHUPOBATH BCKTOP HaA 3aJJaHHOC HAIIPABJICHUE, HAXOAWTh BCIWYHHY IPOCKIUHU
BCKTOPa,

= OHNpCACIIATH YIoJ MCXKAY ABYMS IIPOU3BOJIbHBIMH BEKTOPAMMU;

- peuaTtb CUCTCMbI anre6panquKI/IX ypaBHeHI/Iﬁ MCTOJOM Faycca n MCTOAOM
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Kpamepa;

- 4YUTaTh W CTPOUTH TpaduKH JIMHEHHOH, KBaIpaTHYHOW, OOpaTHO MPOMOPIMOHATBLHON
3aBHCUMOCTEH, JOTapu(PMHUUECKON U MOKa3aTeNbHON (YHKIUH, TPUTOHOMETPHUYECKIX (PYHKINH;

- HaxOJHUThb BEPUIMHY Mapaboyibl U €€ KOPHU, TOYKH IMEepeceueHus ¢ rpad)ukoM JHHEHHON
3aBUCHMOCTH;

- HAaXOJWTh CTOPOHBI U YIJIBl B IPSIMOYT'OJIBHOM M TIPOU3BOJIBHOM TPEYrOJIbHUKE, IPUMEHSIS
teopemy [Iudaropa u TeopeMmy KOCHHYCOB.

®opMbl 3aHATHH, HCIIOIL3yEeMbIE TIPY U3YYEHUH JTAHHOTO pa3Jiena:
- JIeKIMOHHA;
- TPaKTHKYM 1O PEHICHUIO 3a/1a4;
- nabopaTtopHas paboTa;
- UHAMBHAyaJibHas paboTa;
- TpymnmnoBas paboTa;
- WHIUBUAyaJbHast KOHCYJIbTAIHS,
- TPYNIIOBas KOHCYJIbTAIIHS;
- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopsl 1 1eiicTBUSI HAJL HUMH

Teopus. Tlonstue BekTopa, m3o0paxeHnue Bekropa. JlelWcTBus Haa BekTopamu. [[mMHA M TPOEKIUs
BekTopa. CKasipHOE MPOU3BEICHUE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXAy BekTopaMu. [Iprmenenune
CKaJISIPHOTO TIPOU3BEICHUS BEKTOPOB K PEIIEHUI0 GU3NYECKUX 3a/1ad.

Hpakmuka. Pemenne 3a1a4 Ha HaXOXACHHUE CYMMBI, pa3HOCTH, IIPOU3BEACHUA BEKTOPOB. HaXO}KI[eHI/IC
CKaAJIIpHOT'O ITPOM3BCACHHA BCKTOPOB M yrja MEXAY BEKTOpPaMH. Pemenne (bHSquCKI/IX 3aJa4y,
COoJACpKAKUX BEKTOPHBIC BEJIMYHUHBI.

Tema 1.2. KBagpaTuunas QgyHKIust

Teopus. Tlonstue Gynkmuu, cBoiictBa ¢yHkiuu. KBagpaTtudnas (QyHKIUsS, €€ CBOWCTBA M rpaduk.
[TocTpoenne rpaduka KBaapaTUYHOW (GYHKIMHM TPU TOMOIIM 3JIEMEHTapHBIX MpeoOpa3zoBaHUIl.
I'paduk kBampatuuHoil yHkiuu ¢ moaynem. KBagpaTHbli TpexujieH U ero KopHH. PaznoxeHue
KBaJIpAaTHOTO TpexwieHa Ha MHoxuTenu. KBaapatHoe ypaBHenue. Dopmyna KOpHEH KBaJpaTHOTO
ypaBHEHUs. 3aBUCHUMOCTb KOpHEW OT AuckpuMmuHaHTa. Popmynsl Buera. Pacnonoxenue KopHei
KBaJpaTHOro TpexwieHa. KBajaparHoe HepaBeHCTBO. ['paduueckuii METOA pElIeHUs KBaJpaTHOTO
HEpaBeHCTBAa. MeTo 1 MHTEPBAJIOB.

Ilpaxmuxa. ViccnenoBanue CBOWCTB KkBaapatuuHoil ¢yHkiuu. I[locTpoenue
rpadukoB KBagpaTuuHOU (QyHKIMH. Perienne KBaipaTHBIX ypaBHEHUI 1 HEPABEHCTB.

Tema 1.3. Pemienne cucrem ajaredpanveckux ypaBHeHHit

Teopus. Anrebpanueckoe ypaBHeHne. O6macTh onpenaeneHus ypasHenus. Meroxa ['aycca u Kpamepa.
Llenble panuoHanmbHble YypaBHeHHs. JlpoOHO panmoHanbHble ypaBHeHHA. CHCTEMbl ypaBHEHMH.
HppainmoHaibHble YpaBHEHUS U UX CUCTEMBI. Y PABHEHUS C MOJYJIEM U UX CUCTEMBI.

IIpakmuxa. Pemenue cucteM anreOpanyeckux ypaBHEHUN pa3IMuHBIMUA METOJIaMH.
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Tema 1.4. Tpuronomerpusi

Teopus. Tpuronomerpuueckue (QYHKIMH YUCIOBOrO aprymenta [IpeoOpa3oBaHuMs TpPHUTOHOMETPHUYECKMX BbIpakeHHid. (CBoiicTBa
TPUTOHOMETPUUECKUX (PYHKIIMI: NEpUOINIHOCTD, YETHOCTb, HEYETHOCTb, HEIIPEPHIBHOCTD.

IIpaxmuxka. Pemenue 3a1a4 Ha CBONCTBA TPUTOHOMETPUUECKUX (PYHKIIUIA.
Paznen 2. Mexanuka

YPOBCHB MNPpEABABICHUA MaTcpuaia oOecreynBacT ydqalmiuMcss yYyMCHHUC PpCIIATh 3aaadv BBICOKOI'O W ITOBBIIICHHOI'O YPOBHA CJIOXHOCTH H
OKCIICPUMCHTAJIBHO IMMPOBEPATH OCHOBHBIC 3aKOHOMCPHOCTH MCXaHUKHU.

Oo0yuaromuecst Oya1yT 3HATH:

= OCHOBHBIC TIOHATHUA MCEXAHUKH: MaTCpHaibHas TOYKa, OTHOCUTCIIBHOCTbL MCXaHWYCCKOIr'0 JAIBWKCHHA, IIYyTh, IICPEMCIICHUC,
MTI'HOBCHHAas CKOpPOCTb, YCKOPCHHUE, MacCa, MHCPTHOCTb, CHJIA (cnna TAKECTH, CHJIa YIIPYroCTH, CHJIa TpeHI/IH), B€C, HCBCCOMOCTb, MMITYJbC,
HHEpLHUaJIbHasd W HECMHEpLHUAIbHAA CHCTEMaA OTCYCTa, pa60Ta CHJIBbI, MMOTCHIUAJIbHAA W KUHCTHYCCKasd OHEPIusiA, aMIUIUTyada, INEpPpUOJ], 4acCcToTa,
HUHEPLUA, MOMCHT HHCPLHUH,

- OCHOBHBIE€ 3aKOHBI MEXaHUKH: 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOIO TATOTEHHMS, 3aKOH ['yka, 3akoH KynoHa-AMOHTOHA, 3aKOH
COXpaHEHHsI UMITYJIbCa, 3aKOH COXpaHEHUs MOMEHTA UMITYJIbCa, 3aKOH COXPAaHEHUS U MPEBPAIICHUS SHEPTUH;

= OCHOBHBIC IIPUHOMUIIBI MCEXaHWKH: IPUHOUII OTHOCHTCIBHOCTH r allnjics, IPHUHOUIT HCE3aBUCHUMOCTH ,I[BH)KCHH?I, IIPUHIAIT
COOTBETCTBHU,

= BO3MOXHOCTHU INPUMCHCHUA MEXAHUKHU: NBHUKCHHUE HMCKYCCTBCHHBIX CIIYTHHKOB IIOJ ,HCfICTBHGM CHJIBI TS’KECTH, OaIMCcTHYECKOE
ABHMXXCHUE, pCaAKTUBHOC IBHUXKCHUC, YCTPOﬁCTBO PAaKCTHI, KHH MalllH 1 MEXaHU3MOB, IOALEMHAA CUJIa KpblJla CaMOJICTa,

= OCHOBHBIC UBMCPUTCIIBHBIC HpI/I60pBI N MCTOABI BBIYUCICHUA I10T peIHHOCTeﬁ I/ISMepeHI/Iﬁ B MCXaHHUKCE,

= MCTOAbI PCIICHUA OJIUMMIIMA/IHBIX 3a/1a4 110 MCXaHUKCE.

OO0yuyaromuecst OyayT yMeTh:

= MpaBHUJIbHO OIIMCHIBATH U OOBSICHIATHL OCHOBHBIC MEXaHHUECKUE SBJICHUS M MponecCChl, AaBaTb TOYHBIC OIPCACICHUA OCHOBHBIX
MMOHATHMI MCXaHUKH,



- I/1306pa)KaTB Ha 4CPTCIKE IIPU PCUICHNHU 3a4a4 HAIIPABJICHUA BEKTOPOB CKOPOCTHU, YCKOPCHUS, CUJIbI, UMITYJIbCA TCJIA,

- pelmaTh 3a/a4d Ha OIPENCIICHUE CKOPOCTH, YCKOPEHUs, IIyTH MU IIEPEMEILIEHUs IIPU PA3IMYHBIX BUAAX ABUKEHUSA, CKOPOCTH U
YCKOPEHUS MPU JIBUKEHUU TeJIa [0 OKPYKHOCTH C ITOCTOSIHHOM 0 MOJYJIIO CKOPOCThIO, MAaccChl, CHJIbI, UMITYJIbCa, padOThI, MOLIHOCTH, SHEPTUH,
KIIJ, yckopenust cBOOOTHOTO TaIeHHsI 110 MTepHOo/ay KojeOaHii MasTHUKA U JIp.;

- paccUuTBIBaTh TOPMO3HOM IIyTh, CWIIBI, ACHCTBYIOIIME Ha TEJIO, IBIXKYIIEECS C YCKOPEHHMEM, ONPENEIATh CKOPOCTh PAKETHI,
HCIIOJIb30BATh KJIACCUYECKUI 3aKOH CIIOKEHHUSI CKOPOCTEH, a TakKe 3aKOHbI HbIOTOHA, BCEMUPHOTO TATOTEHUS, COXPAHEHUs UMITYJIbCa, MOMEHTA
HMITYJIbCA, SHEPTUH U JIP.;

- YUTaTh M CTPOUTHh TpaduKH, BBIPAKAOIINE 3aBUCUMOCTh KHHEMATHMUYECKHX BEIMYMH OT BPEMEHHM IIPH PaBHOMEPHOM,
PaBHOYCKOPEHHOM H KOJI€OATEIbHOM JIBMKEHUSX, CUJIbI YIIPYTOCTH NP AedOopMaIiu U JIp.;

- M3MEPSTH U BEIYUCITH (PU3NUECKHUE BEIMUYNHBI: BpEMs, PaCCTOSIHUE, CKOPOCTh, YCKOPEHHE, MaCCy, CUITY, KECTKOCTh, KOADUIIMEHT
TPEHUs, UMITYJIbC, paboTy, MomHOCTh, KITJ] MexaHu3MoB, eproa KojiebaHuN MasTHUKA, YCKOPEHHE CBOOOIHOTO MaICHHUS;

- JIeNaTh BBIBOJBI 00 M3MEHEHHH (PM3WYECKUX MapaMeTpoOB M XoJa (PU3MUYECKOro Ipolecca U3 aHaiu3a rpaduKoB, ypaBHECHUN U
HEPaBEHCTB;

- MOJIb30BaThCsl (PU3UUECKUMU MPUOOPaAMH: MUKPOMETPOM, CEKYHIOMEPOM, MU3MEPUTEIbHBIM LUIUHAPOM, BECaMH, TPHOOMETPOM,
MOABIKHBIM U HETIOIBUXKHBIM OJIOKOM U JIp.;

= peuaTth 3aga4y BbICOKOI'O M IIOBBIIICHHOT'O YPOBHA CIIOXXHOCTH 110 MEXAaHHUKE U OJIMMIIMA/IHBIC 3aJa4H.

@ opMbl 3aHATHI, UCIIOJIE3YEMbIE MPU U3YYSHUH JAHHOTO pa3Jiena:
- JIeKIIMOHHAs;
- UHIUBUIyalbHas pabora;
- rpynnoBas paboTa;
- WHIUBUIYyalbHAsi KOHCYJIbTAIHS;

- I'pynmnoBasg KOHCYJIbTAalUs,



-  WUTOTI'OBBIH TECT.

Tema 2.1. Kunemaruka

Teopus. llpsmonuHeliHOE paBHOMEPHOE W PaBHOYCKOpeHHOe nBikeHue. [lpunimmn otHocutenbHOCTH ["aymmmnes. OTHOCHTENbHOE JBUKEHUE.
Teopema cioxeHusi ckopocTeil. J[BkeHue Tena, OpOIIEHHOTO MO yIiioM K ropu3oHty. KpuBonuHeitHoe ABmxkeHue. JIBuKeHne MaTeprHalbHOU
TOYKU TI0 OKPYKHOCTH C MOCTOSIHHOM CKOPOCThI0. OCHOBHBIE XapaKTEPUCTHKU BPAIIaTEIbHOTO JBMXXEHUS (LIEHTPOCTPEMUTEILHOE YCKOPEHHE,
MepHO/I, 4acToTa, yriaoBoe nepemerienue). KonebarenbHoe nBUXEHNE MaTepuanbHON Toukd. KnHemMaTnueckrue XapakKTepuCTHKU KOJ1eOaTeIbHOTO
JBIDKEHUS, TpaduKi U3MEHEHHUS dTUX MapaMeTPOB C TEUCHHEM BPeMEHU. AHAJIOTUH BpalllaTeIbHOTO U KOJIe0aTeIbHOTO JIBUKEHUN.

Ilpakmuka. PemieHne 3aga4 Ha BBIYMCIICHME KMHEMATHYECKHMX I1apaMETPOB IPM PABHOMEPHOM M PaBHOYCKOPEHHOM JBIKEHUH, A TaKXKE IPH
JBUKEHUH MaTepuaibHON TOUKH 1O OKPY>KHOCTH M KoJiebaTeaIbHOM JBHKeHUH. HaxoxxneHue cpeiHell CKOpoCTH NPy HEPaBHOMEPHOM JIBUKEHHH.
Bbrunicnenne MrHOBEHHBIX 3HAUYEHHUN KUHEMAaTUYECKUX TMapaMeTpoB KosiebaTenbHOro nBmkeHus. [loctpoenne rpadukoB 3aBHCHUMOCTEM
KMHEMAaTHYEeCKUX TapaMeTPOB OT BPEMEHH U aHAJIN3 3TUX IPaPUKOB /715l pa3IMYHBIX BUJIOB JBM)KEHUS MaTepHalIbHOM TOUKU. Bolunciienue ckopocTH,
JaIbHOCTH, BBICOTHI MOJbEMAa U BPEMEHHU T0JIeTa Teja, OPOIIEHHOTO MOJT YIJIOM K TOPU30HTY.

Tema 2.2. JIunamMmuka

Teopus. OcCHOBHbBIE MOHATUS AUHAMUKH MaTepUaJbHOW TOUYKHU (TIOTHOCTh, Macca, cuja). MHepuuanbHble U HEeMHEepUHalbHbIe CHCTEMbI OTCUETA.
3akonbl HeroTtoHa. [Ipsimas u oOpaTHas 3a1aun MeXxaHuKU. Buapl cuit (ypyrocTH, TpeHUs, COMPOTUBIIEHNUS ). 3aKOH BceMUpHOTo TATOTEHUS. 3aKOHBI
Kemepa. Kocmuueckue ckopoctu. JIBmkeHue Tena 1Mo HAKJIOHHOW mutockocTu. Tpenue, 3akoH Kymnona- AMoHTOHA. YIpyrocts u jaedopManuu,
3akoH ['yka. /luHamuka BpamaTenbHOro ABMxeHus. OCHOBHOW 3aKOH BpalllaTeabHOro ABukeHHUs. MomMeHT nnepiuu. OCHOBHbBIE MOHITHUS CTATHKU
(MOMEHT CuJIbl, TUIEYO CHUJIBL, TOUKA OIOPHI, LIEHTP BpalleHus). Buabl paBHOBecuii Tena (ycToW4YMBOE, HEyCTONMUMBOE, Oe3pa3inuyHoe). Y ClIoBUE
paBHOBecCHs Telia, LeHTp Macc. JlaBieHue (TBepble Temna, )KUIKOCTH U ra3sl). 3akoH [lackans u 3akoH Apxumeza. Y ciaoBue riaBanus tei. JJunamuka
K0JIe0aTeNbHOTO JBIKCHUSI MaTEPUATbHONU TOUKH.

IIpaxmuka. Haxox1eHHe TUIOTHOCTH TeJa U CpeIHeH IMIIOTHOCTH cMecH (cIuiaBa). Pemenue 3aqad Ha pacueT pa3inyHo poja cui. Pemrenue npsmoit
1 00paTHOM 3a7]auu MEXaHUKH JUTsI IOCTYNATeIbHOr0 U BpalllaTelbHOro ABMKeHus. OnpeeneHue yCKOpeHus Tefla Ipy IBUKSHHUHU M0J1 IeHCTBHEM
HeckonbKux cui. [loctpoenue u ananu3 rpaduKoOB 3aBUCUMOCTEH CUITbI TPEHHUSI, CHUIIBI TSDKECTU U CHIIBI YIIPYTOCTH OT CYIIECTBEHHBIX ITapaMeTp OB
MeXaHU4YeCcKo# cucteMbl. OmnpeeseHrne MOMEHTOB HHEPIIHH TN pa3nTu4dHoi Gpopmbl. Berancnenne napaMeTpoB MEXaHUYECKOW CHCTEMBI B

YCJIOBUH PAaBHOBCCH. Pemenue 3agau TUAPOCTATUKU U OIIPECACIICHUC YCJ'IOBI/II\/’I IJ1aBaHus TCII.



Tema 2.3. 3ak0oHBI cOXpaHeHUs

Teopus. Umnynbe Tena. 3aKOH COXpaHEHUsI UMITY/Ibca. 3aMKHYTasi cucteMa. PeakTuBHOE ABMKEHHUE. Y CTPOMCTBO pakeThl. Y paBHeHHE Meniepckoro.
®opmyna [{uosnkoBckoro. Mexanuueckas padora. Momnocts. [loreHuuanbHas U kuHerndeckas sHeprusi. KoHcepBaTuBHbIE U IMCCUIIATUBHBIE
cwibl. Kunetnueckas sHeprusi BpalllaloLIerocs Tejaa. 3aKOH COXpaHeHus ’3Hepruu B mexaHuke. IIpocteie mexanusmbl u ux KIIJ. [IpeBpaienus
SHepruu. MoOMeHT uMIlyJsbca. 3aKOH COXpPaHEHUs: MOMEHTa uMItyiabca. Kunetnueckas sHeprus Bpallarolerocsi TBEpOro Teia.

Ipaxmuxka. OnipeeneHye UMITyJbca TeJla U 3aMKHYTOH cuctemsl Tel. [IprMeHneHne 3aKkoHa COXpaHeHUs! UMITYJIbCa U BBIUMCIIEHNE KHHEMAaTHYECKUX
XapaKTEePUCTUK I pealbHbIX CUCTEM M MPOIIECCOB (B3pBIB, yAap, CTOJIKHOBEHHE). PerieHne 3a1a4 Ha 3aKOH COXpaHEeHMsI TIOJTHOW MeXaHU4eC KO
SHepruu. Belunciienne NoTeHIualIbHOM 3HEPruM Tejla B T0JIe TSHKECTH U YIpyro AeopMupoBaHHOM NpykuHbl. Pacuer paboTsl, MoutHocTH M KIT/]
pPa3IMYHBIX MEXaHU3MOB. BBIUMCIIEHME MMapaMeTpPOB BpPAIATEIBHOIO JBIKEHUS C IPUMEHEHUEM 3aKOHA COXPAaHEHHs HMMIyibca. PemeHue
KOMOMHHUPOBAHHBIX 33/1a4 Ha MPUMEHEHHE 3aKOHOB COXPAHEHUS B MEXaHHUKE.

Paznen 3. MoJiekyasipHas pusuka

YpoBeHb peabSIBICHUS MaTepraia 00eCeYrBaeT yYalIuMCs PEIaTh 3aJa49H MOBBIIEHHOTO YPOBHS CIIOKHOCTH U SKCTIEPUMEHTAIBHO TTPOBEPATH
OCHOBHbBIE 3aKOHOMEPHOCTH MOJICKYISIPHON (DUBHKH.

Ooyuarmuecst OyayT 3HATh:

- OCHOBHBIC TOHSATHS MOJICKYJIIPHOW (U3MKH: TEIJIOBOC JBHIKCHHE YACTHIl; MAacChl M pa3Mepbl MOJICKYJ; HJICAIbHBIN Ta3;
M30TEPMHYUCCKUN, U30XOPHBINA, U300apHBIH U aauadaTHBIA MPOIECCHl; OPOYHOBCKOE JBIIKEHHUE, MOJISIPHAS TEIUIOEMKOCTh; TeMIleparypa (Mepa
CpeIHeH KMHETHYCCKOM SHEPIHH MOJICKY.I); HEOOPaTHMOCTh TEIIOBBIX IMPOIIECCOB; KOJUYECTBO, TEIJIOTA, BHYTPEHHSS SHEPTHUs; HACHIIICHHbBIC U
HEHACBIIIECHHBIC Tapbl; BIAXHOCTh BO3YyXa; aHU30TPOIMS MOHOKPHUCTAIUIOB, KPUCTAIUIMUCCKHE U aMOP(HBIC Tella; YIPYTHe U IUIaCTHYCCKHE
nedhopManuu;

- OCHOBHBIE 3aKOHBI MOJIEKYJIAPHONH (U3UKU: OCHOBHOE YpaBHEHHE MOJICKYISIpPHO-KUHETUYECKON TeopuH, ypaBHeHHue MeHieneeBa-
KnanelipoHa, cBa3b MeX1y napaMeTpamMH COCTOSHMS ra3a B M30Ipolieccax, epBO€ M BTOPOE Hadalo TepMOJMHAMUKH, ypaBHeHUe Maiiepa,
ypaBHeHue Ilyaccona;

- CyTh OCHOBOIIOJIATAIOUINX OIBITOB MOJEKyIsipHOW Qusuku: omeiToB llltepna, Ileppena, Jlamepra, xoyms, MenneneeBa u
Knaneitpona, Illapns, boiinsg u Mapuotra, I'eit-JIroccaka, Kapao u ap.

= BO3MOKHOCTH TPHUMCHCHUS MOJ'ICI(y.]'IHpHOfI (I)I/I3I/IKI/IZ HCIIOJIb30BAHHUEC KPUCTAJUIOB U JAPYIUX MATCPUATIOB B TCXHUKE, TCIIJIOBBIC



JBUTATeNId MU WX IPUMEHEHHWE Ha TPAHCIOPTE, B SHEPreTHKE M CEIbCKOM XO3sIMCTBE, METOJbl NPOQMIAKTUKA M OOpHObI C 3arps3HEHHEM
OKpYKaroLEel Cpeibl;

- OCHOBHBIE U3MEPUTENbHbIE IPUOOPHI MOJIEKYISPHON (PUUKU.
OO0yuarmuecst OyAyT yMeTh:

= IpaBHUJIbHO OIIMCBIBATHL U OOBSICHATL OCHOBHBIE SIBJIEHUS U IMpONLECCChI MOJICKyJISIpHOfI (1)I/ISI/IKI/I, AaBaTb TOYHBIC OIIPCACIICHHA
OCHOBHBIX TTOHSITHI TCPMOJUHAMUKU ;

= I/I306pa)KaTb Ha 4CPTCIKE 3aBUCUMOCTU OCHOBHBIX TCPMOAMHAMUYCCKUX MAPaMETPOB B U30IIPOLCCCAX,

- pelars 3aJa4d Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHOM MAacCChl ¢ MCIOJIB30BAHUEM OCHOBHOTO YPAaBHEHHS MOJIEKYIISPHO-
KMHETUYECKON TEOpUHU Tas3oB, ypaBHeHUs MeHnneneeBa-Knanelipona, cpeqHell KHHETHYECKOW 3HEPIMH XaOTHYECKOTO JIBMXKEHHSI MOJIEKYN H
TEMIIEPATYPbl, TOBEPXHOCTHOTO HATSKEHUS )KUAKOCTH U TAPAMETPOB YIIPYTUX CBOKWCTB MaTEPHUAJIOB;

- paccuuteiBaTh KIIJ] TernoBbix nBurarteneid, paboTy raza, BHYTPEHHIOIO SHEPrHI0 M KOJMYECTBO TEIJIOTHI B HM30MpoOIeccax U
annabaTHOM IIpoliecce Ha OCHOBE NEPBOT0 Hauasla TEPMOJIUHAMUKH;

- YUTaTh ¥ AHAJIM3UPOBATH TPAaQUKH, BBHIPAKAIOIINE CBSI3b MEXKIY TEPMOJAMHAMHYECKHUMH ITapaMeTpaMU U BBIYHCISATH paboTy C
MTOMOTIIBIO Tpadrika 3aBUCUMOCTH JIaBJICHHSI OT 00BbeMa;

- OTIPEENATh AKCIEPUMEHTAIBHO MapaMeTphbl COCTOSHUS Ta3a (TemrepaTrypy, 00beM U JaBleHUE), MOIYyIb YIIPYrOCTH MaTepHara,
K03 (UIIMEHT NOBEPXHOCTHOTO HATSHKEHUS JKUIKOCTEHH;

- M0JIb30BaThCsl (PU3MUECKUMHU TPUOOPAMU: ICUXPOMETPOM, TUTPOMETPOM, TEPMOMETPOM, MEH3YPKOW, MAHOMETPOM;
- pelaTh 3a/1a4u BHICOKOTO U MOBBIIIEHHOTO YPOBHSI CIIO’KHOCTH 0 MOJIEKYISPHOU (DPU3HUKE U OJIMMITUA/IHBIE 3aa4H.

®opMbl 3aHATHI, HCIIOJIb3yEMblE IPU U3YYEHUH JJAHHOT'O pa3jena:
- JIEKIMOHHAS;
- WHAMBUyallbHas paldoTa;
- rpymnmnoBas paboTa;

= HHAUBUAYAJIbHASA KOHCYJIbTAIIUA,



- IPYINIIOBast KOHCYJIbTALUS;

- KOHTpOJIbHAsI paldoTa;

Tema 3.1. MoJiekyJISIpHO-KMHETHYECKAS TeOPHs

Teopus. OCHOBHBIE TOJIOKEHUS MOJIEKYJISPHO-KUHETUUECKONM TEOpPUM W UX ONBITHbIE 000oCcHOBaHUA. Juddy3uss u OpOoyHOBCKOE ABHKEHHUE.
B3aumopeiictBue aToMOB W MoJIeKyn BemectBa. Macca u pasmepbl MmoJiekyn. [loctosiHHas ABoranpo. JlMHaMUYecKMe M CTaTUCTUYECKHE
3aKOHOMEPHOCTH. BeposTHOCTh coObITHS. Mukpo- M Makpoonucanue ¢(uznueckux cucreM. CpenHue 3HaueHUS (U3MYECKUX BEJIWYHH.
Pacnipenenenne kak crmoco0 3amaHusi coctosHUs cuctembl. Pacmpenenenune MakcBemra u bonsivana. OmbeitT Iltepna, Ileppena, Jlamepra.
NneanpHbiii ra3. OCHOBHOE ypaBHEHNE MOJICKYIISIPHO-KHHETHYECKON TEOPUHU HCATBHOTO Ta3a. Temmneparypa u ee uaMepenue. AOCOIIOTHBIA HYIIb
TeMIlepaTypbl. YpaBHEHUE COCTOSHUS UAEaJbHOTO ra3a Kak ClI€JCTBHE OCHOBHOIO YPaBHEHMSI MOJEKYISPHO-KHHETUYECKOW TEOPUH Tra3oB U €ro
YaCcTHBIE CITydau JUIsl IOCTOSIHHOM TeMIlepaTypbl, IOCTOSIHHOTO 00beMa M TIOCTOSIHHOTO JaBjieHus. PeanbHble ra3pl. YpaBHenue Ban-nep-Baanbca.
Cpennsas anuHa cBOOOJHOrO mpobera. ArperatHele cOCTOSIHHMS U (Da3oBble mepexojipl. HachllieHHbIe W HEHACHIIEHHbIE Maphbl. 3aBUCUMOCTD
JABJIEHUS WM IUIOTHOCTH HACBIIIEHHOTO Mapa OT TeMIlepaTypbl. 3aBUCHUMOCTbh TEMIIEPATypbl KHUIIEHMS >KUAKOCTH OT JaBieHus. Kputuueckas
temneparypa. Pa3oBble NEPeXobl U AMarpaMMa COCTOsIHUS BemlecTBa. [Iponecchl KOHACHCAIMU U UCTIAPEHUs B NPUPOJIE U TEXHUKE. BraxkHOCTH
Bo3ayxa. Touka pocel. [lcuxpomerp. ['mrpomerp. CBoiicTBa MOBEpXHOCTU KUIKOCTeH. [loBepxHOCTHas 3Heprus. [IoBepXHOCTHOE HATSKEHUE.
CmaunBanue. Kanumispasie siBienus. CTpoeHHe KpUCTAIOB. AHU30Tponusl KpucTayioB. [loaumopdusMbl. MOHOKPHCTAIUIIBI U TOJTMKPUCTAILIIBL.
[IpoctpancTBeHHas pemieTka. DneMeHTapHas sueiika. Cummerpust kpuctauioB. Jedektsl B kpuctamuiax. OOpa3oBaHue KPUCTAIIIOB B MIPUPOJIE U
noyiyueHue ux B TexHuke. CriocoObl yrpaBieHHs] MEXaHUYECKUMU CBOMCTBaMHM TBepbIX Tel. [loHsTHE 0 ®UAKMX KpucTamiax. AMopdHbie Tena.
Hedopmanuu. Hanpsioxenue. MexaHudeckre CBOMCTBA TBEPABIX T€J: YIPYTOCTbh, IPOYHOCTh, INTACTUYHOCTh, XPYIKOCTh. JlnarpaMMa pacTssKeHusl.
Coznanue MatepuaoB ¢ HEOOXOIUMBIMU TEXHUUECKUMU CBOMCTBAMH.

Hpakmuka. Pacuer MHUKPOCKOIIHYCCKUX W MAKPOCKOIMHMYCCKHUX I1apaMCTPOB PCAJIbHBIX CUCTCM (CKOpOCTB MOJICKYJI, TEMIICpaTypa, HaBJICHUC,
KOJIMYCCTBO BC€IICCTBA, YHUCIIO MOJ'IGKYJ'I). Pemenue 3agau Ha YpaBHCHUC Menneneena- KﬂaneﬁpOHa N Ta30BbIC 3aKOHBI. HOCTpOGHI/Ie FpaQ)I/IKOB
H30IIPpOHCCCOB U HX aHAJIN3. Brrunciaenue napamMeTpoB JKUIKOCTEN M TBEPAbIX TECII (MOI[y.]'IH IOHFa, YAJIMHCHUSA ,Z[e(I)OpMI/IpOBaHHOFO TCI1a,
KO3(1)(1)I/II_II/ICHT8. MOBEPXHOCTHOT'O HATSKCHUS, BJIAZKHOCTU BO3AyXa U ,I[p) Perienne ka4ecTBEHHBIX U PaCUYCTHBIX 3a1a4 Ha KAalTUJIAPHBIC ABJICHUA U
(baBOBHC Nnepexoabl, aHAJIN3 (1)213OBI>IX AuarpamMm.

Tema 3.2. TepmoaunamMuka



Teopus. TepMoIMHAMUYECKHIA TMOAXOJ K H3YYCHHIO (PU3UYESCKHX TMPOIIECCOB.

TepMoaMHaMUYECKHE TTAPAMETPBI COCTOSIHUS Tena. BHyTpeHHss sHeprus tena. [lepBoe Hayano tepMoauHaMUKU. TepMOAMHAMHUYECKOE ONIMCAHUE
($a30BBIX TEPEX0J0B, aHANH3 (A30BBIX MPEBPANICHUH C SHEPreTUYCCKOW TOUYKH 3peHms. PaboTa wmjaeanpbHOro rasa Npu M3MEHEHHH OOBbema.
[IpuMeHenue nepBOTro Havaga TEPMOJUHAMUKH K Pa3IMYHBIM TEIUIOBBIM MPOIIECCaM, COBEPIIAEMbIX Ha/l MACAIbHBIM Ira30M. A/nabaTHBIN MpoIiecc.
TennoeMKoCTH Ta30B IPU MOCTOSIHHOM JaBJICHUU U TIOCTOSSHHOM oObeMe. TermnoeMKkocTh TBepabiX Tei. TerioBsie MamuHbl. [Ipunimmn geicTBus
termnoBeix Asuratenei. [luki Kapno. KITJ[ TemioBoro asuraresns u myTd €ro NOBbIIIEHHUS. J[BUTaTeIb BHYTPEHHETO CTOPAHMUSL.

[TapoBast u razoBas TypOuHbI. PeakTuBHblEe ABUratenu. XOJOIWJIbHbIE MAallWHBL. POJIb TEMJIOBBIX MAIlMH B Pa3BUTUU TEIUIODHEPTETUKH U
TpaHcnopTa. TenaoBble MalTMHBI M 0XpaHa npupoabl. OOpaTuMble U HeoOpaTUMBIe rpoliecchl. HeobpaTMocTh TEIIOBBIX IpolieccoB. BTopoii 3akoH
TEPMOJIMHAMHUKHU U €r0 CTATUCTUYECKUN CMBICIT.

Ilpakxmuka. PacueT TepMOJAMHAMHUYECKUX MapaMeTPOB PEAIbHBIX CUCTEM B Pa3IMUHBIX COCTOSIHUAX. TepMOIuHAMUYECKHi aHanu3 (a3oBBIX
MpeBpaleHNil. DHEepreTHYeckre COOTHOIIEHUS MpU UCTapeHUH (KOHACHCAllUN), TIaBJIeHUH (KpUcTaJIn3aluun) BeuecTsa. [Ipumenenre nepsoro
Hayajia TepMOJMHAMHUKH K OIIMCAHHUIO ITPOLIECCOB HAJT UACAIBHBIM T'a30M, pacyeT IMapaMeTpoB rasza B 3Tux npoueccax. Berancnenne KII/I remnoBeix
MaliuH (B TOM YHCIIe U WIeallbHbIX), paboTalOMMX M0 pa3inyHbIM IHKiIaM. KauecTBeHHBIE 3a/jaun HA BO3MOKHOCTh- HEBO3MOKHOCTh CO3JaHUS
«BEYHOTO JABHUraTess». Pacuer appexkTuBHOCTH pabOThl XOJIOJMIBHBIX YCTAHOBOK.

Pa3nen 4. DjaekTpoaMHAMHKA

ypOBeHB MNpEABABICHHUA MaTcpuaia oOecrneynBaeT ydJamuMcs BO3MOXKHOCTBb pf€llaTh 3adadd IIOBBIIICHHOI'0O YPOBHA CIOXHOCTH U
SKCIICPUMCHTAJIBHO ITPOBEPATH OCHOBHBIC 3AKOHOMEPHOCTHU JJICKTPUUCCTBA U MarHE€TU3Ma, a TaKxKeE KoJieOaTeIbHBIX U BOJHOBBIX IIponueccCoB.

OOyyaromuecsi OyayT 3HATh:

= OCHOBHBIC IIOHATHUA JJICKTPHUYCCTBA U MATrHCTHU3MaA: BHGKTpI/I‘leCKI/Iﬁ 3apsad, SJICKTPUUICCKOC W MAHUTHOC IIOJIA, HAIIPSKCHHOCTD,
Pa3HOCTb IIOTCHOHWAJIOB, HAIIPSXKCHUC, DJICKTPOCMKOCTL, OAUIJICKTPHUYCCKAd ITPOHUIACMOCTb, CTOPOHHUC CHUJIBI U BI[C, MarduTHass HHAYKLUS,
MarHUTHBIN IMIOTOK, MarHuTHasA INPOHHUIACMOCTb, HAIIPS?)KCHHOCTb MAIrHUTHOI'O I10JIA.

OO0yuyaromuecst OyayT yMeTh:

= IIpaBHUJIbHO OIIMCBHIBATb U OOBSCHITH OCHOBHBIC SIBIICHUS U MMpONHECCChI SJICKTPOJAUHAMUKU, 1aBATb TOYHBIC OIPCACIICHUA OCHOBHBIX
MMOHATHMI QJICKTPOMArHeTru3Ma.



®opMbl 3aHATHI, UCIIOJIb3YEMbIE IIPU U3YYEHUH JAHHOTO pa3jiena:

- JEKIIMOHHAS,
- MHIUBUAyalbHas padoTa;

- rpymnosas padora;

- WHAUBUAYaAJIbHAsA KOHCYJIbTAIIUA,
- TpyHIIoBas KOHCYJIbTAINs;

- UTOTOBBIM TECT.

Tema 4.1. JaexkTpuyeckoe moJie

Teopus. 3akOH COXpaHEHUsS »JJIEKTPUUECKOTO 3apsga. TodeuHbli W pacnpenesieHHbld 3apsanbl. 3akoH Kynona. DnekTpuueckoe moJie.
HanpsiokenHocTh. JIMHUM HaNpsKEHHOCTU. DJIEKTPUUYECKOE MOJIE TOYEUHBIX 3apaa0B. OTHOPOAHOE dEeKTprUecKoe 1moje. [I0Tok HanpssKeHHOCTH
aneKkTpudeckoro mnoiig. Teopema 'aycca u ee mpUMeHEHUE A7 pacyera 3JeKTpUuecKux nosieid. Pabora snekTprueckoro mosis npy rnepeMenieHuu
3apsaoB. [lorennman. Hanpsokenue. CBsizb MEXIy HalnpsHKEHUEM U HANPSHKEHHOCTHIO. [IpOBOHHMKK B 3JIEKTPUYECKOM TMOJIE. DIJIEKTPUUYECKAs
€MKOCTb. DJIEKTPHUYECKasi €MKOCTh IIJIOCKOTO KOHJAeHcaTopa. Juanekrpudeckas MPOHUIIAEMOCTh. DHEpPrusi 3JeKTpuueckoro mnojs. ILnoTHocTh
SHepruu. JAUsIeKTPUKH B ANEKTPUYECKOM Tojie. MeXaHu3M MOJISpU3aliy IUAIEKTPUKOB. DIIEKTPEThl U CErHETOAEKTPUKU. [Ibe30amekTpuueckuii
3¢ deKT U ero UCHoIb30BaHUE B TEXHUKE.

IIpakxmuxka. Perenrie KaueCTBEHHBIX 3a/1a4 10 AJIEKTPOCTATUKE (DJIEKTpU3alus, MpoBoasaiIre chepbl), 00bsICHEHHE HAOII0IaeMBIX JIEKTPUUYECKUX
saBieHUd. PacueT cuibl B3aMMOJEHCTBUS SIEKTPUYECKUX 3apsAAOB, €MKOCTH, 3apsiia W SHepruu KoHjaeHcatopa. [loctpoenue rpadukos
3aBUCHUMOCTEH JIEKTPUUECKUX MMapaMeTPOB 3apSHKEHHBIX TNl OT KOOPIUHAT.

Tema 4.2. 3aK0HBI IOCTOTHHOI'0 TOKA

Teopzm. YcaoBus CyHI€CTBOBAHUA ITOCTOSHHOI'O TOKaA. CTaI_II/IOHapHOC QJICKTPUYICCKOC TIOJIC. BHCKTpI/I“ICCKI/IC O C IOCJICOA0OBATCIbHBIM H
napaJiieJIbHbIM COCANMHCHUSMHA ITPOBOJHUKOB. aﬂeKTpO,[[BI/DKYH_IaH cuna. 3akoH Oma AJI HCOAHOPOAHOI'O y4aCTKa LENU U I IIOJTHOM IEIH.
HpaBI/ma KI/IpXFO(ba. Pacuer Pa3BCTBJICHHBIX JJICKTPUYCCKUX ueneﬁ, CMEIIaHHBIX COEINHECHUMN IIPOBOAHUKOB. H_IYHTBI n JOINOJHHUTCIBbHBIC



conpoTtusiieHus. PaboTa 1 MomHOCTh ToKa. 3akoH J[oynd-JIeHua.

OnexTpuueckuil TOK B MeTajiaX. OCHOBHbBIE TIOJIOKEHUS AJIEKTPOHHON TEOPHUM MPOBOIUMOCTU MeTaIoB. CKOPOCTh YHOPSJOUYEHHOIO JIBUKEHUS
3JIEKTPOHOB B IPOBOJHUKE. 3aBUCHUMOCTbH CONPOTUBIIEHUS OT TeMmIiieparypbl. CBEpXIpPOBOAMMOCTb. DJIEKTPUUECKUH TOK B IMOIYHIPOBOJHHKAX.
DneKTpuyuecKasi MpOBOAMMOCTD TTOJIYITPOBOJHUKOB M €€ 3aBUCHMOCTh OT TeMIepaTypsl U ocBenieHnss. COOCTBEHHAs U MPUMECHAs! TPOBOJUMOCTD
MOJIyIIpOBOAHUKOB.  Tepmo-u  (oTope3nucTopsr.

DneKTpOHHO-BIpOUHbIN nepexoa. IlomynpoBoguukossii Auo. Tpansuctop. [IpuMeneHre noaynpoBOJHUKOBBIX IPUOOPOB. TpUrrep Kak 3JI€MeHT
OBM. UnTerpanbHble cXeMbl. DIeKTpOHHAs SMUccHs. BonbT-amMnepHas xapakTepucTUKa JU0/1a. DJIEKTPOHHBIE ITYYKH U UX CBOWCTBA. DJIEKTPOHHO-
nmy4yeBas TpyOKka. DIEKTpUUYECKUI TOK B pacTBOpaX M paciijlaBax 3JIEKTPOJUTOB. 3aKOH AeKTpoauza. Onpenenenue 3apsjaa snekrpona. [lpumenenne
AJIEKTPOJIM3a B TEXHUKE. DJIEKTPUUECKHM TOK B razax. HecaMocTOATENbHBI M CaMOCTOSATENbHBIN pa3psaibl B ra3ax. Buabl caMoCTOSATENIBHOTO
paspsna (TSN, HICKPOBOM, KOPOHHBIH, 1yroBoi). [loustue o masme. MI'JI-renepaTtop. DnekTpuueckuii TOK B BakyyMme. BakyyMHBIN a1o u
TpUO. DIEKTPOHHO-Ty4eBast Tpyoka. OmbiT Noddhe-Mumnmkena.

Ilpakmuka. Pacuer CONpPOTUBIIEHHs MOCIEAOBATEIBHOIO, MApaJUIEIbHOTO M CMEIIAHHOTO COEAVHEHUS IPOBOJHHUKOB. BbIUMCIIEHHE IaJleHus
HaINpPSKEHUS, CHITBI TOKA, BBIIETIIEMOM MOILITHOCTH B 1I€TIM MOCTOSIHHOTO TOKa. PacueT cnoskHeIX 1enei ¢ nomouisio npasui Kupxroga. [loctpoenne
Y aHAJIU3 BOJIbTA-aMIIEPHBIX XapaKTEPUCTUK PE3UCTOPOB, PACTBOPOB U MOJIYIIPOBOJHHUKOB.

HTorosoe 3ausiTue

KonTtponbHas padoTa.



2. Kommiekc opraHu3anMOHHO-NIeJArOrHYeCKUX yCJI0BH.

2.1 KanennapHblii y4eOHbIl rpadguk nporpamMmsl

«B rayounax ¢puzukm» Ha 2022-2023 yuyeOHbIN 1o
l'ox oOyvenus: 2022-2023;

KommyectBo yueOHbIX Henenb — 36;
KommgecTBo yueOHBIX aHEH -72;
Cpoxu yueOHbIX niepuoaoB: 1 momyroaue — ¢ 01.09.2022 mo 30.12.2022r;

2 nomyroaue — ¢ 03.01.2023 mo 31.05.2023r.



Ne Hara | [lata | Bpems ®dopma 3aHATUA KomunuectBo | Tema 3ansaTus Mecto ®opMa KOHTPOJIA
n/n wiaH | ¢GakT | NpoBeCHUs 4acoB IIPOBEJICHUS
BBoanoe 3ansTHe (24)
becena 2 Beoanoe 3ansatue. Lleau u Ompoc, Tect 1o
1 3anauu. [IpaBuna opranuzanuu Tb
3ansatui. MHcTpykrax o Th.
Pa3nen 1. MaremaTuka B puzndeckux npoueccax(364)
2 JICKUUA 2 Bekropsl 1 gencTBus Jukrant
HaJl HIMHU
3 KOMOWHHMPOBaHHAs 2 Pemenne 3aga4 Ha HaxOXKAeHUE CamocrosiTenbHast
CYMMBI, Pa3HOCTH, pabora
IPOM3BEICHNUS] BEKTOPOB
4 TIPAKTHKYM 2 Haxosx/1eHue CKanspHOTro TECT
NIPOM3BEICHNUS BEKTOPOB U YIiia
MEX]Ty BEKTOpaMHU
5 2 Wrorosslii TeCT
HpaxTuxym Pemenue (U3MUeCKHX 3ajad,
o TeMe
PCIICHWA 337181 COJIEPIKAIINX BEKTOPHBIE
BEJIMYMHBI.
6 JIEKITHS 2 KBaaparnunas YCTHBIH ompoc
byHKIUSA
7 KOMOMHHPOBaHHAS 2 HccnenoBanue CBOWCTB CamocrosTenbHast
KBaJpaTHYHON (PyHKIUM pabora
8 2 Uroru
Jlabopatopnast paboTa TocTpoente }
o . n1abopaTopHO
rpaduKoB KBaIpaTUYHOM
p b Pabotbl
GbyHKIHH.
9 2 KonTpombHas
TpaKTuKym perueHus Penienue  KBagpaTHBIX p
paborta

3a71a4

ypaBHEHUH u




HEPABCHCTB

10 JeKIus Pemenue cucrem Onpoc
anredpanyecKux ypaBHEHUI
11 [IpakTuKyMm Meron 'aycca Haburoznerne
Pewenus cucrem
JIMHEWHBIX
IreOpanvecKux
YpaBHEHUI
12 [IpakTukym Meron Kpamepa TeCT
Pemenus cucrem
JIMHEUHBIX
areOpanvIecKux
YpaBHEHUI
13 KOMOWHHPOBaHHAS Llensie u 1poOHO TECT
palOHAIbHBIE YPABHEHHUS.
CucreMbl ypaBHEHHI
14 KOMOHMHHPOBaHHAS HppauroHanbHble ypaBHEHUS CamocrosiTenbHast
U UX CHCTEMBI. padora
15 KOM6I/IHI/IpOBaHHa$I KOHTpOHBHaﬁ
VYpaBHEeHUsA ¢ MOIYJIEM M MX
paborta
CHUCTEMBI.
16 JIEKLIUSA JIukTaHT
Tpuronomerpuueckue
byHKIMH YHUCJIOBOTO
aprymeHra
17 [IpakTukym I Tecr
peoOpazoBaHus

TPUTOHOMCTPHUYCCKUX




BBIPAKCHUM.

18 Jlaboparopras paboTa 2 Msveerie CBOCTE Urorn
yi 71a0.paboTHI
TPUTOHOMETPUUECKUX
¢yHKUMi:  (IEPUOJUYHOCTD,
YETHOCTb, HEYETHOCTb,
HENPEPBIBHOCTH).
19 KOMOMHHPOBaHHAs 2 o KonTtposbHast
Pemenne 3amau Ha cBoOlCTBa
paborta
TPUTOHOMETPUICCKUX
(GyHKIMIA.
Pa3nen 2. Mexanuka(484)
20 Jlextust 2 . Ompoc
[Ipamonuneinoe
paBHOMEpPHOE U
PaBHOYCKOPEHHOE JIBH)KEHUE.
21 [IpaKTHKyM 2 p CaMocTosTenbHas
elIeHue 3a1au Ha paGora
BBIUHCIICHUE KUHEMATHUYECKUX
napaMeTpoB npu
PaBHOMEpPHOM JBUKCHHUHU.
22 KOMOHMHHPOBaHHAs 2 TeCcT
Pemenue 3a/au Ha
BBIYHCIICHUE KUHEMATHUYECKUX
napaMeTpoB npu
PaBHOYCKOPEHHOM JIBIKEHUU
23 Jlexmusa 2 . Ompoc
KpuBonuHeliHOe ABUKEHUE.
24 KOMOWHHMPOBaHHAS 2 Tecr

Pemienne 3aaa4 Ha
BBIYHCIICHUC KMHCEMAaTUYCCKUX




MapaMeTpOB NPU JBHKECHUU
MaTepUAIIBHOM  TOYKM  IIO

OKPY)KHOCTH u
KOJIeOaTeIbHOM JIBIYKEHUMU.
25 Jlaboparopras paboTa Urorn
Berunciienue MI'HOBEHHBIX 126.0260ThL
C UCIIOJIb30BAHMEM 3 P
3HAYCHUH  KUHEMAaTHYECKUX
00opynoBaHus
B [apaMeTpoB Ko0JIe0aTeNIbHOTO
uQpoBoit
HpoBo JIBHOKCHUS.
buzngeckoit
n1aboparopuu (Touka
pocra)
26 Jla6opatopHas paboTa 0 Urorn
OCTpOEHUE rpaduxos MpaKTHYECKOH
C UCTIOJIb30BaHHUEM .
. 3aBHCHUMOCTEH pPaBOTHI
000pyIOBaHUsI
Py B KAHEMATUYECKUX I1apaMeTpoB
UpoBoit
umdp OT BPEMEHH M aHAJIU3 3TUX
(usirsecko rpaduKoB Ui pa3IHYHBIX
nabopatopuu (TOUKa BUIOB T
pocra) MaTepHATLHON TOYKH
27 KonTtposbHbIT
IlpakTukym pemeHus Brruncienne CKOPOCTH, p
sanau TeCT
: JATbHOCTH, BBICOTHI MOJBEMA
U BpPEMEHU IIOJieTa TeJa,
OpOILIEHHOTO TMOJ YIJIOM K
TOPHU30HTY.
28 Camoananus

KOM6I/IHI/IpOBaHHa}I

OcHOBHBIE TOHATHUS TUHAMHUKHI
MaTepUaIbHOM TOYKH
(IIOTHOCTH, Macca, CHIIa).




29

JIabopatopHas paboTta
C UCTIONIb30BaHUEM
o0opynoBaHus

I QPOBOIA
(busnueckoit
naboparopuu (Touka
pocra)

Haxoxnenue mioTHOCTH Tena u
CpeOHEN IUIOTHOCTU CMECH
(craBa).

Hroru
1a6.paboThI

30 TectupoBanue
KOMOMHHMPOBAHHAs! Pemenue 3amad Ha pacyer p
Pa3IMYHO POJIa CHIL.
31 Camoananms
JICKIIHsA JluHamMMKa ~ BpalmaTeIbHOro
nBmkeHns. OCHOBHOH 3aKOH
BPAIIAaTEILHOTO IBHKEHMSL.
32 . o Utoru
KOMOMHHMPOBAHHAS Pemienue npsaMoii 1 0O0paTHOi .
CaMOCTOSTETbHOM
3a/1auu MEXaHUKH TSt
2 o paboThI
HOCTYIATEILHOTO "
BPAIATEILHOTO JIBHKCHHS.
Hroru
IpakTiyeckoe sansrne Ompezenenre yCKOPEHHs Tela .
. HPaKTHYECKOM
(¢ ncrosb30BaHNEM IpY IBHKEHUH 0] JEHCTBHEM p
33 6 paboThI
000pynOBaHUA HECKOJIbKUX CHJL.
upOBOM
JabopaTopun)
34 Utoru
JlaboparopHas [Toctpoenue U aHaym3 6.0a6
. 71a0.paboThI
pabora(c rpaMKOB 3aBUCUMOCTEH CHIIBI P
MCOIB30BAHNCM TPEHUS, CHIIBI TSDKECTH U CHITBI
00opynoBaHus

YIPYTOCTH OT CYLECTBEHHBIX




udpoBoit

MapaMeTpOB  MEXaHUYECKOU

HaGOPaTOPI/II/I) CUCTCMEI.
35 Hrorn
[IpakTudeckoe 3ansaTHE Oupezenenne MOMEHTOB 3
. MIPAKTHICCKOU
WHEPIHHA  Tell A3ITUIHON
pit p paboThl
(bopMBI.
36 Hrorn
Jlabopatopras Brluncnenue napamMeTpoB
abora(c . 71a0.paboTEI
p MEXaHUYIECKOUW CUCTEMBI B
WCTIOJIb30BAaHUEM
YCIIOBUY PABHOBECHSI.
o0opynoBaHus
nhpoBoi
nmabopaTopun)
37 KOMOMHHPOBaHHAS Pemnrenue 3a/1a4 THAPOCTATHKH KonTposbHblii
U ONpENeieHue  yCIOBHUU Teer
TUTaBaHUS TEIl.
38 Ompoc
JICKIAA 3aKOHBI COXpaHEHUs p
39 KOMOWHHMPOBaHHAS camMOaHaJIn3

Onpez[eneHI/Ie HUMITYJIbCa TCJla U
3aMKHYTOI>'I CHUCTCMBI TCII.
HpI/IMeHeHI/Ie 3aKOHa
COXpPaHCHUA HUMITYJIbCa n
BBIYHCIICHUC KHHEMAaTHYCCKHUX
XapPaKTCPUCTHUK JISI PCAJIBbHBIX




CUCTEM M TPOLEcCOB (B3pHIB,
yJaap, CTOJIKHOBEHUE).

40

KOMOMHUpPOBaHHAsI

Pemienne 3amau  Ha  3aKOH
COXpaHECHUSA MOJTHOM
MEXaHU4ECKON DHEPIUH.
Breruncnenue MOTEHUIMATBHOMN
SHEPIruM Teja B MOJIE TSHKECTH U
yIpyro nepopMrUpOBaHHON
MIPYKUHBI.

TectupoBanue

41

JlaGopatopHnast paboTa

Pacuer pabGoThl, MOUTHOCTH W
KIIJI] pa3nnyHbIX MEXaHU3MOB.

Hrorn
71a6.paboThI

42

KOMOMHHPOBaHHAS

Brruncnenne mapameTpoB
BpalaTeIbHOTO  JBMIJKEHUS C
MMPUMECHCHUEM 3aKOHa
COXpaHEHUs UMITYJIbCA.

Hrorn
CaMOCTOSATEIbHOU
paboThI

43

KOMOMHHPOBaHHAS

Pemenne
KOMOWHHMPOBAHHBIX 3a/lad Ha
MIPUMEHCHHE 3aKOHOB
COXpaHEHHUS B MEXaHHUKE.

KonTposbHblii
TECT

Pa3nen 3. Mouiekyasipaasi puzuxa(26 1)

44

JIEKIUS

2

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KHHETHYECKOM
TEOPHUH U UX OIBITHBIC
000CHOBaHHA.

CamMoananus

45

KOM6I/IHI/IpOBaHHa${

Huddy3us u OpoyHOBCKOE
nBIKeHHue. BanmoaeiicTBue

aTOMOB U MOJICKYJI BCIICCTBA.

Tect

46

JICKIIUA

YPaBHeHI/Ie COCTOSHHUA
NACaJIbHOI'O ra3a Kak

Ompoc




CJIEJICTBUE OCHOBHOTO
YPaBHEHUS MOJIEKYJIIPHO-
KUHETUYECKOM TEOpUU razoB U
€r0 YacTHBIE CIy4au JUIs
IIOCTOSIHHOM TE€MIIEpaTypHl,
MIOCTOSIHHOTO 00beMa 1
MIOCTOSIHHOTO JTaBJICHMSL.

47 [IpakTnyeckoe 3aHsTHE Pacuer MUKpPOCKOIMYECKUX U Urorn
MaKpPOCKOITUYECKUX NPaKTHYECKOH
apaMeTPOB PEATbHBIX CUCTEM paboTs!
(CKOPOCTH MOJIEKYI,

TeMIIepaTypa, JaBJcHHE,
KOJIMYECTBO BEIECTBA, YHCIIO
MOJICKYJT)

48 KOMOMHHPOBaHHASI Penrenye 3a1a4 Ha ypaBHEHHE Uroru
Menneneesa- Knaneiipona n cam.paboTbi
ra30BbI€ 3aKOHBI.

49 [IpakTrueckoe 3aHsTHE [Toctpoenue rpadukos Wrorwu mp.
M30IIPOLIECCOB U MX aHANIN3. pabotbi

50 JlaGopatopHas Brruncnenue napameTpoB Uroru

pabora(c JKUIKOCTEH U TBEPBIX TEI 11ab.paboThI
UCTIONb30BaHUEM (Momyns FOHra, ynmHeHus

000pyI0BaHUs ne(opMHUPOBAHHOTO Tea,

uQpoBoit ko3 dumenTa

71ab0paTopun)

TMOBCPXHOCTHOT'O HATSXKCHUS,




BJIQYXHOCTH BO3/yXa U JIp.).

51

KOMOWHHPOBaHHAS

Pemienne ka4yeCTBEHHBIX U
pacyeTHBIX 3a1a4 Ha
KaMWUISIpHBIE ~ SIBJICHUST U
(dazoBpie TEPEXObl, AHAIIU3
($a30BbIX qUarpamm.

KoHTtposbHbIT
TECT

52

JIEKITUS

TepMoaguHAMUYECKHIT TOAXOJ K
U3YYEHUIO0 (PU3HYECKUX
MPOIIECCOB.

CamoaHanus

53

KOMOWHHMPOBaHHAs

Pacuet TepmoguHaMuUeCKux
MapaMeTPOB PEAIbHBIX CUCTEM B
PAa3IUYHBIX COCTOSHUSIX.

HUtorn
cam.paboThI

54

KOMOWHHPOBaHHAS

TepMoIMHAMUYECKHUI aHAN3
(ha30BBIX TIPEBPAILICHHIA.
DHEPreTHYeCcKre COOTHOIICHUS
MIpU UCNIapeHUH (KOHICHCAIINH),
IJIaBJICHUU (KPUCTAILTA3AIIH )
BEIIECTBA

CamMoananns

55

KOM6I/IHI/IpOBaHHa${

Brruucnenue KIIJI TemmoBsix
MaIlIyH (B TOM YHCIIe U
UJICATBHBIX), pa0OTAIOITUX 10
Pa3IMYHBIM ITHUKJIaM.
KauecTBeHHBIC 3a1au1 HA
BO3MOYKHOCTb- HEBO3MOKHOCTh
CO3/IaHHUS «BEUHOT'O JIBUTATEIIS.

UTOTH
caM.paboThI




56 KOMOWHHPOBaHHAS 2 KoHrpobHbId
Pacuer s¢ppexTuBHOCTH PaGOTHI TecT
XOJIOJWJIBHBIX YCTAHOBOK.
Pa3nen 4. daexrpoaunamuka(304)
57 2 oTpoc
JeKnu DIIEKTPUUYECKOE T0JIe
58 6 2 YCTHBIH ompoc
KOMOHWHMPOBAaHHAsA Pentenne kadecTBEHHBIX 3aay
o AIEKTPOCTATUKE
(amexTpu3arnmus, TIPOBOISAIIINE
cthepnr), 00BSICHECHHE
HAOJI0JaeMbIX  AJIEKTPUUYECKUX
SIBJICHUI.
59 KOMOMHMPOBaHHAS 2 I Wrorn
pOBOC—)I[HI/IKI/I B AJIEKTPUYECKOM MPAKTHUECKOTO
noJie. DJIeKTpUYECKasi EMKOCTb. B —
60 KOMOMHHpOBaHHAs 2 P i Hrorn
acyeT CWJIbl B3aUMOJEUCTBUSA CAMOCTOSTCILHOM
ANEKTPUUYECKUX 3apsoB, paGOTHI
€MKOCTH, 3apsfla U DJHEpPruu
KOHJICHCATOPA.
61 6 2 YcTHBI onpoc
KOMOHHHPOBaHHAA JIM3IIEKTPUKH B 3IEKTPUUYECKOM
nosie. MexaHU3M MOJSpU3aALUU
JINDIIEKTPUKOB.
62 2 Uroru
[IpakTuueckoe ITocTpoenue rpaduxos
SAHSTHC . MPAKTHIECKOTO
3aBUCHUMOCTEH 3NEKTPHUECKUX S
MapaMeTpoB 3apsHKEHHBIX TeT




OT KOOpJIMHAT.

63 6 . KonTponbsHbIit
KOMOMHHNPOBAHHAA [Tbe303mekTpruyecKuiil AP PeKT TecT
A €ero HCIOJb30BaHUE B
TEXHUKE.
64 YcerHbIi onpoc
Jexknus YcenoBus CYILIECTBOBAHUSA
MMOCTOSIHHOTO TOKaA.
CranuoHapHOE IEKTPUIECKOE
noJje. DIJIEKTPUUYECKHE LEMU C
[MOCJIE0BATENBHBIM u
napaieIbHbIM
COCJIMHEHUSIMA MIPOBOIHUKOB.
65 KOMOMHMPOBAaHHAS P Hrorn
acyer COIIPOTHUBJICHHUS
p MPAKTUYECKOTO
MMOCJICIOBATEIBHOTO, 3anaHus
MapasuieIbHOTO U CMEIIaHHOTO
COEJIMHEHUS TTPOBOJHUKOB.
66 6 Hrorn
KOMOWHHMPOBaHHaA Paborta ® MOIIHOCTH TOKA.
MPAKTUYECKOTO
3akoH Jlxoyns-JleHua. 3a7aHus
67 6 Hrorn
KOMOWHHNPOBaHHAsA Brruncnenune najacHus
MPaKTUYECKOTO
HalpsOKEHUs, CWJIbl  TOKa, 3a1aHus

BBIIETISIEMOM MOIIHOCTH B
OCIH IMOCTOAHHOT'O TOKA.




68

Hrorn

KOMOHHHPOBAHHAs Pacuer cioxHBIX 1enen ¢ cam.pa6oThi
nomoIisio pasui Kupxroda.
69 . YcTHBII 0TIpoc
KOMOMHHMPOBAHHAS DnexTpuuecKuit TOK B
MeTajulax. OcHoBHbIE
[I0JIOKECHUSA JIIEKTPOHHOM
TEOpUU MIPOBOIUMOCTH
METaJUIOB.
0 KOMOMHHPOBAHHAS OneKTpuuecKui TOK B Hrorn
MIPAKTHIECKOTO
TIOJTyITPOBO/THUKAX. 3a7aHHs
DIIeKTpUYecKast
MIPOBOMMOCTH
MOJyIPOBOJTHUKOB W €¢
3aBHCHUMOCThH OT TEMIIEpaTyphl
U OCBEILICHUSI.
71 KonTtposnbHbIii
KOMOUHUPOBaHHAs [TocTpoenue u aHanu3 BOJIbTA- TecT
aMIIEPHBIX XapaKTEePUCTHUK
pPE3UCTOPOB,  PacTBOPOB U
MOJIYTIPOBOIHUKOB.
72 Htorosas
HtoroBoe 3ansatue KOHTPOIIbHAS
paborta
Hroro 144y




2.2 YcJ10BUS peajiu3anuy NporpaMmmbl

Mamepuanvroe obecneuerue:

[Tomemienne ans 3aHATHI — MPOCTOPHBIM, XOPOIIO MPOBETPUBAEMBIN Kilacc CO CBOOOJHOM CepelMHON M MUHUMAaJbHBIM KOJIMYECTBOM MeOelnH,
MIPUTOJTHOM JIJIs1 UCTIONB30BaHusl B cooTBeTcTBUM ¢ HOpMamu CanlluH. (puznueckas nudposas maboparopust (Touka pocTa)

Kommnerorep, npoekTop, 3KpaH.

1) MeTtoanueckoe odecreyeHue NporpaMmabi:
MeToauueckoe nmocodue «Kunemarnkay, «/Innamukay, «3akoHbI cOXpaHeHUs», «MoleKyisipHas (pr3ukay, « QIEKTPUUIECKOoe moJie», «MarHuTHoe
noJie. DJIeKTpOMarHuTHas UHAyKuusy, «Konebanus u BoHbl». Harmsinaele mocoOus (WUTIOCTpaiuy, Tabaullbl, BUIeOMaTeprall, Ipe3eHTaluH,
KapTOYKH JUTS 33J[aHHii), IEMOHCTPAI[HOHHOE U JabopaTopHOe 000pyaoBaHue GU3MUIECKOi IU(POBOii TabopaTopun (TOUKa POCTa)
Meroaundeckas konuika (pa3pabOTKH 3aHATHN, CIICHAPUH | T.]I.)

CpencTBa 00IICHHUS:
VYyactue B UIKOJIbHBIX, MyHUIIUNIAIBHBIX U 00JaCTHBIX OJIMMITUAAAX MO (PU3HKE, MEPONIPUITUAX U KOHKYPCAX IIKOJIBI.
B3anMHoe 0o01ieHne yqanuxcsi U3 pa3IndHbIX 00bEeTMHEHUM.

Hugpopmayuonnoe obecneuenue:
HMHTEPHET-PECYPChI, BUJICO MaTepHAll.

Kaopoeoe obecneuenue

CoracHo HpO(bCCCI/IOHaJIBHOMy CTaHOapTy «IIemaror JOMOJIHUTEIHLHOTO O6pa30BaHI/I$I yqamuxcss U B3POCIIBIX» I10 HaHHOﬁ mporpamme
MOXCET pa6OTaTb neaaror J0IMOoJHUTCIBHOI'O 06p830BaHI/I$I HJIN YUYUTCJIb C BBICIIUM 06p3.30BaHI/IeM n HepBOﬁ WU BBICIIEH KBaﬂHQ)HKaHHeﬁ.

2.3 ®opMBbI aTTECTAIIUM

CBHIETENBCTBOM YCIIEUIHOTO OOYYEHUs SIBJISIOTCS MOPTPoINo o0ydarommxcs, chOpMUPOBAHHBIE U3 AUILIOMOB,
rpamoT, (pe3yabTaT y4acTHsl B OJIMMIIMAJaX, KOHKypcax, (PeCTUBAIAX U MEPONPHUSITHSAX).



Dopmbl nodgedenUs UMo208 pearu3ayuu 00paz08amenbHoOl NPOSPAMMbl: ydacTUE B PaOHHBIX, OOJACTHBIX KOHKypcax M (pecTHBAIAX ,
OJIUMITMAJIAX; IPOCKTHASL JCATEIbHOCTD.

2.4 CnMcoK JTUTepaTyphbl

Choucokx JUTEpaTyphbl, HCIO0J1b30BaHHOI IPpH HAITUCAHUHU NMIPOrpaMMbI

1. CuByxun JI.B. Kypc ¢usuku B 5-u tomax / JI.B. CuByxun — M.:
«DU3BMATIINT», 2013.

2. MartseeB A.H. Kypc ¢usuku B 5-u tomax / A.-H. MateeB — M.: «Boicmiast mkomna», 2013.

3. Tpodumona T.U. Kparkuit kypc ¢pusuku / T.1. Tpodrumosa — M.: «Bsicmias mkomna», 2012.

4, bexnemumes J[.B. Kypc ananutuueckoii reomerpun u nuHeitHo# anredpst / J1.B. bexnemuies — M.: « DU3MATIJINT», 2011.

S. [Muckynos H.C. luddepennnanbHoe 1 UHTErpaibHoe ncurcieHus: YueoHoe nocodue B aByx Tomax / H.C. IluckynoB — M.:
«Hayxay, 2010.

6. bepman I'.H. CoopHUK 3a/1a4 110 Kypcy MaTeMaTH4ecKoro aHanu3a: Yueonoe nocodue / I'.H. bepman — M.: «Knura no
TpeboBanuron, 2012.

CHuUCOK JIUTepaTypbl, peKOMEHI0BAHHO 00y4Yal0IIUMCS
1. 3amaun MOCKOBCKUX FOPOJACKUX oJuMIina mo ¢gusuke. 1986-2005 rr. - M.: u3parenscteo MITHMO, 2012.

2. 3800 3amau mo ¢usmMKe ISl MIKOJIHHUKOB M IMOCTYMAOIIMX B BY3bl — M.:
«dpoday, 2010.

Cnmcok quTeparypbl, peKOMeHI0BAHHOM POAMTE/ISIM

1. [e6nanoBa E. 1. HeycnienHpie ogapeHHbIe MIKOJIbHUKH

/ E. 1. lllebnanosa.- M.: BUHOM. Jlabopatopwust 3Hanwmii, 2011.
2. Puyapn Temmnap. IIpaBuna camoopranuszanuu: Kak Bcé ycneBars, He Hanpsarasch / Anenuna [Tabmaumep, 2013.

3. 3eJ'IeHI/IHa, E.b. (KaHI[I/II[aT NNeaarornuycCKux HaykK; 3aM. JUPCKTOPA, KpaeBa;I IIKOJIa-UHTCpHAT I O AaPCHHBIX ):leTeﬁ, T. BJ'Ia,Z[I/IBOCTOK).



Opnapennslii pebeHOK: Kak ero BocnuThiBaTh U 00y4ath? / E.b. 3enenuna [Tekct] / Hapomnoe obpazoBanue. - 2010. - Ne 8. - C. 201-206.
CHHCOK JIEKTPOHHBIX HCTOYHHKOB HH(pOpMAIIMHT
1. Caiit Beepoccuiickoit omummmansl no ¢usuke: [Daekrponnsii pecype] URL: https:/physolymp.ru. (Jlara o6pamenus: 28.08.2018).

2. Caiit Beepoccuiickoii onummuaznsl Mo actpoHoMum: [Dnekrponnsii pecype] URL: https://astroolymp.ru. ([laTa oOpamenus:
28.08.2018).

3. Hay4Ho-mOmyNIsapHBIH acTpoHOMHUYECKU caiit: [Dnexrponnsiii pecypc] URL: https://astronet.ru. (Jlara o6pamenus: 28.08.2018).

4. Otkpeiteiit 6ank 3amanuit OI'D: [Dnekrponnsii pecype] URL: https://fipi.ru.
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