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1. HPEAMBYJIA

[Tporpamma ¢usmaeckoro kirydba «TAOC XYMy (mamee — Ilporpamma) paspaborana Ha
OCHOBE TIOJIOKCHHMH © TpeOOBaHWA K pe3yJabTaraM OCBOSHHUS OCHOBHOW 00pa30BaTeIIbHOM
mporpaMMBbl, a Takxke ¢ y4étoMm (QemepanpHoil pabodedt mporpamMmbl BocruTaHus ¥ KoHuemnmmn
npernonaBanusi ydeOHoro mpeaMera «®Pusmka» B 00pa30oBaTENBbHBIX OpraHM3alusx Poccuiickoit
denepanyy, peanu3yrOIIUX OCHOBHBIE 00pa30BaTeIbHBIE MPOTPAMMBI, a TAKXKe aBTOPCKUX MPOTPaMM
«®u3uka» (pazpadorunku: Jleyxuna W.I'., I'etmanckuit A.A., Ko3nos C.A., nenaroru Llentpa
«Ilouck» - CraBpomnons, 2016r.), «30panHbie Bompochkl (u3ukm» (pazpabortunk M.A.
CrtpokoBa, megaror nomoiaHuTensHOro oopasoanus ['bOY Illkona Ne 46 - Mocksa, 2016r.) u
«®Dusuka s Beex» (paspaborunk ['oppkoBa I'.K., menmaror momonHuTenbHOro 0o0pa3zoBaHUS
I'bOY Hlkoma Ne 1454 - Mocksa, 2016r.).

[lporpamma  ompenensieTr  00s3aTeIbHOE  MPEAMETHOE  COAEP)KaHME, YCTAHABIMBACT
PEKOMEHIYeMYIO TIOCJICIOBATEIbHOCTh U3YYCHHUS TEM W Pa3leioB y4eOHOro MpeaMeTa ¢ y4EToM
MEXKIPEIMETHBIX M BHYTPHIIPEJAMETHBIX CBSI3¢l, JIOTUKH Yy4eOHOTO Ipolecca, BO3PACTHBIX
0COOCHHOCTEH 00yJaroIIuXCsI.

W3ydyeHne Kypca TMO3BOJSIET pealn3oBaTh 3a4aud  Npo(ecCHOHAIbHOW OpHEHTaLuH,
HAIlpaBI€HO HA CO3JaHUE YCJIOBMH JUId TNPOSBICHUS CBOMX HHTEIUIEKTYaJlbHBIX M TBOPUECKHUX
CHOCOOHOCTEN KaXKABIM 00y4aroIuMCsi, KOTOpble HEOOXOAMMBI Ul NPOJOKEHHUs 0oOpa3oBaHMS B
opraHuzanusx MpodeccuoHanbHOr0 00pa3oBaHUsA 1O PA3IUYHBIM  (PU3UKO-TEXHUUYECKUM U
HWHXCHCPHBIM CIICHHUAJIbHOCTAM.

du3snka, Kak Hayka 0 HanOoJiee 0OIUX 3aKOHAX MPUPO/Ibl, BHOCUT CYLLIECTBEHHBINH BKJIaJ
B CHCTEMY 3HaHUU 00 okpykaromeM mupe. OHa pacKpbIBaeT pojib HAYKH B YIKOHOMHYECKOM U
KyJbTYpPHOM Ppa3BUTUHU OOILECTBA, CHOCOOCTBYET (OPMHUPOBAHUIO COBPEMEHHOTO HAy4YHOI'O
MHUPOBO33pEHUs. SIBISISICH OCHOBOM HAayyHO-TEXHMUYECKOIO Iporpecca, (pu3uka I[OKa3bIBAET
I'YMaHHCTUYECKYIO CYLIHOCTh HAYYHbIX 3HAHUH, MOJYEPKUBAECT UX HPABCTBEHHYIO LEHHOCTb,
dopMHpyeT TBOpUECKHE CIOCOOHOCTH ydammxcs. [ yMaHUTapHOE 3HaUYeHUE (PU3HKH COCTOUT B
TOM, YTO OHA BOOPY’KaeT 00y4aroIerocsi Hay4HbIM METO/I0M MO3HAHUsI, TO3BOJISIOIINM MOTYY

1.1. HampaBj1eHHOCTb MPOTrPaMMBbI

Pabouas mporpamma ¢uznueckoro kiyda «TAOC XYMy (nanee Ilporpamma) mmeer
€CTECTBEHHO-HAYUHYIO HAIIPAaBJICHHOCTb, B CBSA3M C ATUM PACCMATPUBAIOTCS TPH AKTYalbHBIX
aCTIeKTa U3yUCHHUS:

— TEOPETHUYECKUI: Coiep KaHUe MPOrpaMMbl PacCMaTpPUBAETCsl KaK CPEJCTBO OBJIAJEHUS

KOHKPCTHBIMU (1)I/ISI/I‘I€CKI/IMI/I SHaHUSIMU W YMCHHAMU, HGO6XOI[I/IMBIMI/I JIIsL
MPUMEHEHMS B IPAKTUYECKOH NEATETbHOCTH U ISl U3YYEHUSI CMEXKHBIX JUCLUIUINH;

— MPUKIIATHON: COJep)aHUE MPOrpaMMbl PACCMATPUBACTCS KAaK CPEACTBO IMO3HAHUS
OKpPY’KaIoIlIer0 MUpa, C MOMOIIbI KOTOPOTO OCYLIECTBISAETCS HAYYHO-TEXHUYECKUI
MPOTPECC M Pa3BUTHE MHOTHX CMEKHBIX TUCITUTIIINH;

— o011eo0pa3oBaTeabHbIA: COAECpPKAHUE TMPOTPaMMbl PACCMAaTPUBACTCS KaK CpPEACTBO
Pa3BUTHUSI OCHOBHBIX [M03HABATENIbHBIX MIPOLIECCOB, YMEHUS aHAJIU3UPOBATh, BBISIBIISITh
CYIIHOCTH W OTHOIICHHsI, pa3padaThiBaTh IUIAHBI JEUCTBHN U JENaTh JOTUYECKUE
BBIBOJIbI, OMTUPAsACh HA TaKUE NUCHUIUIMHBI, KAaK MaTeMaTuKa, (pU3uKa, XuMusl.
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1.2. AKTyaJbHOCTH MPOTrPaMMBbI

AKTyaJIbHOCTh MPOTpPaMMbl OOYyCJIOBJI€HA TEM, YTO B HACTOsIIEe BpeMsl B OOIIECTBE
IMOBBIIICH MHTCPEC K €CTCCTBCHHBIM HAayKaM. MHorue acnekTsl COBpeMeHHOfI JKU3HU - HAYYHO-
TEXHHUYECKHUI MTPOTPECC, aBTOMATH3AIIUs [TPOU3BOCTBA, OCBOCHHE KOCMUYECKOTO MPOCTPAHCTBA
U T.J1., HEOMBICTHMBI 0€3 ycnexoB B o0nactu ¢u3uku. Ousnka - 3T0 OCHOBA TEXHUYECKUX HAYK.
3HaHus 10 (uU3MKe SABISIOTCA  HavalbHOW  0a30i sl  W3Y4YCHHS  CHCIHATbHBIX
po(heCCUOHATBHBIX JTUCIUTUIHH.

®dusnka SBISETCS MOIIHBIM OpPYIMEM pPa3BUTHS HHTEIUICKTYalIbHBIX M TBOPYCCKUX
CcrocoOHOCTE  oOywarommxcsi, (GopMupyeTr y HHUX TPEICTaBICHHE 00 OKpYKaoIEeM
MaTepUaibHOM  MHpPE, TOKa3blBaCT T'yMaHHCTUYECKYIO CYIIHOCTh HAy4dHbIX 3HAHUH,
MOAYCPKUBACT nux HPAaBCTBCHHYIO IOCHHOCTBD, 3HAKOMUT C (I)I/I?;I/I‘IGCKI/IMI/I OCHOBaMHu
COBPEMEHHOTO MPOU3BOJICTBA U TEXHUKH.

IMenarornyeckas nejsecoodopasHocts [IporpaMmMbl COCTOUT B TOM, YTO B mpoiiecce eé
peanu3aiuu, 00yYaroIInecs] OBJIAJCBAIOT TCOPETUYCCKUMH 3HAHMSIMH OCHOBHBIX MOHATHH |
3aKOHOB (DM3UKH, YMEHHUSMH peliath (QU3MUYecKHe 3aJadd pPa3sHOTO YPOBHS CJIOXHOCTH,
HaBbIKAMHU TIPOBEACHUS (PU3NIECKUX IKCIIEPUMEHTOB U aHAIIN3a UX PE3YJIbTATOB.

1.3. HoBu3ua IlporpamMmmsl

IIporpammoil mpenycMOTpeHBl HOBBIE METOIMKHM INPENoJaBaHMs, B TOM 4YHCIE -
ruopugHOoe OoO0y4YeHHE, OOYyYeHHE C  HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX  TEXHOJIOTHH,
HOBOBBE/ICHUH B MaTeMaTHYECKOM 4acTH Kypca, YUHUThIBAIOLIME TpeOOBaHUS, MpPEIbsBIIsieMble
OTIENBHBIMU pa3fenamMu (U3UKH, OJUMIIMAIAMU IIKOJIBHUKOB W KOHKYPCAMH Pa3JIMYHBIX
YpOBHEM.

B IIporpamme mpeaycMOTPEHO 3HAYHMTENBHOE YBEIMYEHHUE AKTHBHBIX (HOpM paboTHl,
HalpaBJIEHHBIX HE TOJBKO Ha BOBJEUCHHME OOYYaIOIIMXCS B HAy4YHO- MCCIEI0BATENbCKYIO
NeSITeIbHOCTh M 00ecreueHNe MMOHMMAaHUS UMH (PH3HUUECKUX OCHOB OKPY)KAIOLIETO MUpPA, HO H
Ha IPUOOpPETEHHE HABBIKOB W YMEHHMM CaMOCTOATENBHO HCKaTh HOBYIO HHGOpMALUI0 U
pa3MYHbIe MMyTH pemeHns (PU3UYECKHUX 331a4 pa3HOTO YPOBHS CIOKHOCTH.

Hannas IIporpamma HCmonb3yeT CUCTEMY B3aMMOCBSI3aHHBIX 3aHSTHUMN, BBICTPOCHHBIX B
JIOTHYECKOW TIOCIIEZIOBATEIFHOCTH W HAINPABIICHHBIX HAa aKTHBHU3AIMIO TIO3HABATEIEHOW CQeph
0o0yJaroImuxcsi MOCPEACTBOM TNPUMEHEHHUSI Pa3sHOOOPA3HBIX IEAArOTMUECKUX TEXHOJIOTUH |
¢dopm paboTHI, HHTETPUPYIOLINX Pa3HbIC BB ICATEILHOCTH.

IIpu peanuzauuu IlporpaMMmbl HCHONB3YyeTCsl TEXHOJOTUS KPYHMHOOJIOYHOW MOJauu
uH(pOpMallul U TOTPYKEHUS B MHpeIMET C MOCIEAYIOIEeH CaMOCTOSTENbHON MpopaboTKOI
OCHOBHBIX BOINPOCOB (PM3UKM MYTEM BBINOJHEHUS KOHTPOJBHBIX Pa0OT, TECTOB, OTBETOB Ha
BOTIPOCHI.

ILeas mporpaMmbl: npuoOpeTeHHe 3HAHUN MO (PU3MKE C MCIOJIb30BAHUEM Pa3IMYHBIX
UCTOYHUKOB HMH(OpPMAIMM W COBPEMEHHBIX HMH()OPMAIMOHHBIX TEXHOJIOTHH, pa3BUTHE
UHTEJUIEKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH OO0y4aromuxcs, BOCIHUTAaHHE JIMYHOCTH,
TOTOBOH K PEIICHUIO 33/1a4, KOTOPhIE CTAaBUT HAyYHO-TEXHUYECKUH Mporpecc.

1.4. 3apauu [Iporpammmi:

1.4.1. JMYHOCTHBIE PE3YJIBTATbBI

JInuHoCTHBIE pe3yJIbTaThbl OCBOCHUS yueOHOro npeamera «Du3uka» JOJIKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTHh OOYy4aroUIMXcs pyKOBOJCTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
NO3UIUEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMii, IO3UTHUBHBIX BHYTPEHHUX
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yOXKIIEHU, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHMCKOTO  OOIIECTBa,
pacHIMpEeHHe >KU3HEHHOTO OMbITa U OMbITa AESITEIILHOCTU B MPOLECCE peaiu3allid OCHOBHBIX
HaIlpaBJIECHUN BOCIIUTATEIBHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:
rpaskIaHCKOro BOCIIMTAHUS:
¢ cHOOPMHUPOBAHHOCTh TPAKIAHCKONH TO3WIHMH OOydYaroImIerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUHCKOT0 00IIECTBa;

.HpI/IHSITI/IC TpaI[I/II_[I/IOHHBIX O6H.I€‘~I€JIOBG‘-ICCKI/IX FYMaHI/ICTI/I‘-IeCKI/IX nu IIGMOKpaTI/I‘-ICCKI/IX
IIEHHOCTEH;

®OTOBHOCTb BECTH COBMECTHYIO JESATEIBHOCTh B MHTEpPECaxX Tpa’kJaHCKOro oOIIecTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIuy;

® yMCHHME B3aMMOJCHCTBOBATh C COLUAIbHBIMA HMHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIMSAMEU 1 Ha3HAYCHUEM;

® 'OTOBHOCTH K FYMaHHTapHOﬁ u BOHOHTépCKOﬁ ACATCIBbHOCTH.

MaTPUOTHYECKOT0 BOCIIUTAHUSA:
¢ c(hOpMHUPOBAHHOCTH POCCUICKON IPaXKIAHCKONW MICHTUYHOCTH, TATPUOTU3MA;

® [[CHHOCTHOE OTHOIIECHHE K TOCYAApCTBEHHBIM CUMBOJAM, JOCTHIKEHHUSAM POCCHUHCKHX
y4€HBIX B 001aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIUTAHMSA:
¢ chopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHUS;

® CITOCOOHOCTh OLIEHHMBATH CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PELICHUSI, OPUEHTUPYSICh
Ha MOpPaJIbHO-HPAaBCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM YHCJIE B JEATEIbHOCTU
Y4€HOrO;

® OCO3HAHHUEC JIMYHOT'O BKJIaAa B TIOCTPOCHHUC YCTOI\/’ILII/IBOFO 6y11y1uer0.

ICTETHYECKOr0 BOCTIMTAHMA:
® OCTETHYECKOE OTHOIIEHUE K MUPY, BKIIIOUasi 3CTETUKY HAy4YHOT'O TBOPYECTBA, IPUCYLIETO
¢buznueckoil Hayke.

TPYAOBOI'0 BOCIIMTAHMSA:
eUHTEpEC K pa3NUYHBIM chepaM MpodecCHOHATBHOW JesITeIbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3UKOI U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOP OyayIeit
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

®TOTOBHOCTh U CIOCOOHOCTH K 00pa30BaHUIO U camMo00pa3oBaHUIO B 00nacT GU3UKHU Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJIOTHYECKOT0 BOCTIMTAHUS:
® c(hOPMHUPOBAHHOCTb HKOJIOTHYECKON KYNbTYphl, OCO3HaHHME TIJIO0AIBHOIO XapakTepa
9KOJIOTHYECKUX MPooIIeMm;

¢ [NTAHUPOBAHUC U OCYHICCTBJICHUC JIeNiCTBUN B Oprxcalomeﬁ Cpcac Ha OCHOBC 3HAHUA
Heieu YCTOﬁQHBOFO Pa3BUTHA YCIIOBCUYCCTBA,
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® paCHIMPEHHE ONBITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH HA OCHOBE
MMEIOIINXCS 3HAaHUH 10 (PU3MKe.

LHEHHOCTH HAYYHOI'0 IIO3HAHMS
¢ c(hOPMHUPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PrU3HYECKON HAYKHU;

® 0CO3HAHHE LIEHHOCTH HAyYHOU AEATEIbHOCTH, TOTOBHOCTH B IIpoIecce U3yUeHHs (PU3UKU
OCYILECTBIIATh MPOEKTHYIO M MCCIEJ0BATENBCKYIO AEATENbHOCTh WHAUBUIYAIBHO U B
rpymnre.

14.2. METAIIPEIMETHBIE PE3YJIbTATbI

Ilo3naBaTe/bHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeicTBu:
® CaMOCTOSITEIIBHO (POPMYJIMPOBATh W aKTyaJM3WPOBAaTh MPOOJIEMy, paccMaTpuBaTh c¢
BCECTOPOHHE;

® OIIPCACIIATD HECIU ACATCIIbHOCTH, 3aAaBaTh MapaMCTPhbl U KPUTCPHUU UX NOCTHUIKCHUAA,

® BLIIBJIAITb 3aKOHOMCPHOCTHM MW IMPOTHBOPCUYHUA B pPaCCMATPHBACMBIX (bHSI/I‘ICCKI/IX
SABJIICHUSAX,

epa3zpabaTeiBaTh IUJIaH pEIICHUS NpoOJeMbl ¢ Yy4ETOM aHalu3a UMEIOIIUXCS
MaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

® BHOCUTb KOPPCKTHBBI B ACATCIbHOCTb, OLICHUBATH COOTBCTCTBUC PC3YJIbTATOB ILECJIAM,
OLOCHUBATDH PUCKHU HOCJ'IC,Z[CTBI/Iﬁ JCATCIIbHOCTH,

® KOOPJIMHUPOBATh U BBINOIHATH PabOTy B YCIOBHSX pEANTbHOTO, BUPTYAIbHOTO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

® pa3BUMBATh KPCATUBHOC MBIIIJICHUC ITPHU PCHICHUN ) KU3HCHHBIX HpO6JI€M.

Ba3oBble ucciienoBatTe/IbCKHe 1eiCTBUA.
® BJIAJICTH HaquOﬁ TepMHHOJIOFHGfI, KIIFOUCBBIMU IIOHATUSIMHU U MCTOIOAMU (1)H3H‘I€CKOI>1
HayKU;

® BJIaJICTh HABBIKAMHU YYEOHO-HUCCIEAOBATEIIbCKON U MPOSKTHOM JEATEIHLHOCTH B 00JIacTH
(GU3UKHA, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY TIIOUCKY METOJIOB
pemieHuss 3anad  (QU3MYECKOTO COJEP)KAHUS, MPUMEHEHUIO pa3IHUYHbIX METO/I0B
MO3HAHUS,

®BIIAJICTh BUJAMH JICATSIBHOCTH I10 IOJYYCHHUIO HOBOTO 3HAHHS, €TI0 HHTEPIPETAIUH,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3IMYHBIX Y4EOHBIX CUTYallUAX, B TOM YHUCIE MIPU
CO3aHUH YUEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

® BBISIBJISITh IIPUYMHHO-CJIE/ICTBEHHBIE CBSI3U W aKTyallu3UpOBaTh 3aJady, BBIIBUTAThH
TUNOTe3y €€ PpEIIeHus, HaxOOuThb AapryMeHTbl U1 JI0Ka3aTelIbCTBAa CBOMX
YTBEP)KJICHHI, 3371aBaTh MapaMeTpbl U KpUTEPUH PEILICHHS;
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® AHAJIM3UPOBATL TOJYUCHHBIC B XOAC PCHICHUA 3aJadd Ppe3yJIbTaTbl, KPUTUYCCKU
OLCHUBATh UX NOCTOBCPHOCTD, IIPOTHO3UPOBATH HK3BMCHCHUEC B HOBLIX YCIIOBUAX,

e CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIC 3a/J1a4ud B 00pa30BaTEIbHON JIEATEIHHOCTH, B
TOM YHCJIC TP U3YUCHHUH (DUBUKH;

® 1aBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATH PUOOPETEHHBIH OIIBIT;

® yMETh MIEPEHOCUTh 3HAHUS 10 (PU3UKE B IPAKTUUECKYIO 001aCTh )KU3HEACSITEIbHOCTH;
® yMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTeiH;

® BLIIBUIaTh HOBBIC UJIEH, IIPEAJIaraTh OPUTMHAIBHBIC IIOAXOAbI U PELICHUS;

® CTaBHUTb NIPOOIEMBI U 33]]a4H, TOMYCKAIOIINE aJIbTePHATUBHBIC PEIICHHUS.

PatGora ¢ undopmaunmeii:
® BIIa/ICTh HABBIKAMU MOJy4YeHHs] HHQOopManuu GU3NYECKOTO COACpKAHUS U3 UCTOYHUKOB
pPa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIATH MOMCK, aHAJIU3, CUCTEMAaTHU3AIUI0 U
MHTEPIpETanrio HHPOPMALIUU PA3TIMYHBIX BUIOB U (OPM IMPEIICTABICHHS,

® OIICHUBATh JIOCTOBEPHOCTh UH(POPMAIUH;

® 1ICITIOJIB30BAaTh CpCIICTBa I/IH(i)OpMaIII/IOHHI)IX nu KOMMYHI/IKaHI/IOHHI)IX TeXHOJIOI‘I/Iﬁ B
pCLICHHH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U OPraHU3AlMOHHBIX 3a7ad C
coOiroficHHeM TpeOOBaHUH  APrOHOMHUKH, TEXHHUKH O€30IaCHOCTH, TI'MTHCHBI,
pecypcocOepekeHusi, MPaBOBBIX M OTHYECKUX HOPM, HOPM HH(DOPMAIMOHHOM
0€30I1aCHOCTH;

®Co3/1aBaTh TEKCTbl (U3UYECKOr0 COACP)KAHUSA B pasIU4HbIX (opmatax ¢ yd€Tom
Ha3HayeHUs: MHGOpMallMu U LEJeBOM ayquTOpUH, BbIOMpas ONTUMAIbHYIO (opMy
MPEJICTaBICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:
® OCYIIIECTBIIATH OOIICHUE HA YPOKaX (PU3UKHU U BO BHE-YPOUHOH JCSATEIHHOCTH;

® pacCIlio3HaBaTh MPEAINOCHIIKN KOH(I)J'H/IKTHBIX CI/ITyaLII/Iﬁ U CMAT4YaThb KOH(I)JII/IKTLI;

®Pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpE/ICTB;

® [IOHUMAaTh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUIYalbHON pabOTHI;

® BLIOMpPATh TEMATUKY M METO/bl COBMECTHBIX AEUCTBUM € Yy4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KIOr'0 YJI€HA KOJUIEKTUBA;

®[I[PUHMMATh LIEJTM COBMECTHOM J€ATEIbHOCTH, OPIraHMU30BBIBATH U KOOPAMHHUPOBATH
NeNCTBUS MO €€ JOCTM)KEHUIO: COCTAaBJIATH IUIAH JAEWCTBUM, paclpenessTh POy C
y4€TOM MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOM paboThI;

® OIICHUBATh KAYE€CTBO CBOETO BKJIAJA U KAXJI0TO YYaCTHUKA KOMaH/bl B OOIIMHA pe3yinbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;
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e [IpCyIaraTb HOBBIC IPOCKTHI, OLICHUBATH HACHU C MO3ULIMHA HOBU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

® OCYHWICCTBJIATL IMO3UTHUBHOC CTPATCTUYCCKOC TIOBCACHUC B PpPA3JIMYHbIX CUTyalUsIX,
MMPOABJIATH TBOPUYCCTBO U B006pa}K€HI/Ie, OBITh HMHHUIMAaTHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUS
Camoopranuszanmsi:
® CaMOCTOSITEIBHO OCYIIECTBIIATh TO3HABATEIBLHYIO JEATEIBHOCTh B 00NacTH (PU3UKU H
ACTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTABUTh U ()OPMYITHMPOBATH COOCTBEHHBIE 3a/1a4H;

® CaMOCTOSITEIBHO COCTAaBJIATH IUIAaH PEHICHUS Pacu€THBIX M KayeCTBEHHBIX 3ajay, IJIaH
BBITIOJIHEHHS MPAKTUYECKON pabOThl C YYETOM HMMEIOIIMXCS PECypcoB, COOCTBEHHBIX
BO3MOHOCTEH U MPENOYTEHUM;

® 1aBaTh OLIEHKY HOBBIM CUTYaLUsIM;
® PaCHIMPSITh PAMKH y4€OHOTO IIPEeIMETa Ha OCHOBE JIMUHBIX MPEAOYTECHHUI;

e [eJlaTh OCO3HAHHBIN BBHIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOsi OTBETCTBEHHOCTH 3a
pelieHue;

® OIICHUBATh IPUOOPETEHHBIN ONBIT;

® CITIOCOOCTBOBATh (POPMUPOBAHHUIO U TPOSBICHUIO JSPYIAUIMU B 00JIACTH (DU3HKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLUMOHAIbHBIN HHTEJVIEKT:
® JJaBaThb OIIGHKy HOBBIM CI/ITyaHI/IflM, BHOCHUTH KOppCKTI/IBLI B ACATCIBHOCTh, OLICHUBATDH
COOTBETCTBUE PE3Y/IbTATOB IEIISIM;

® BJIaJICTh HAaBBIKaAMU MO3HaBaTeILHOMI pe(bnechm KaK OCO3HaHMs COBCPUIACMBIX I[CflCTBI/IfI
N MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIbTATOB U OCHOBaHHﬁ;

® [ICI10JIb30BaTh MPUEMBI pe(JIEKCUU JIs OLIEHKH CUTYalluH, BbIOOpa BEPHOTO PEILICHUS;
® yMETb OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKCHUIO;

® [IPUHUMATh MOTHBBI U QPTYMEHTBI IPYTUX IIPHU AHAIIN3€E PE3YyJIbTaTOB JACSITEIbHOCTH;

® [IpUHUMATH ce0s, TOHUMas CBOM HEJOCTATKU U IOCTOMHCTBA;

® [[PUHAMATh MOTHBBI U aPTYMEHTHI IPYTUX [P AHAIU3€E PE3YyJIbTaTOB ACSITEIBHOCTH;

® [IPU3HABAThH CBOE MPaABO U MPABO JPYTUX HA OIIMOKH.

B mporecce nocTuxkeHHs] JTUUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrpPaMMbl MO (DU3HMKE IS
YPOBHSI CpeJHero o0Iiero o0pa3oBaHus y 00yUYaIOLIMXCsl COBEPIICHCTBYETCS SMOIIMOHATBHBIN
UHTEJUIEKT, MPEeANoaraloumi chopMHUpPOBAHHOCTS!
® CaMOCO3HAHUs, BKJIIOYAIOIIETO CIOCOOHOCTh TOHUMATh CBOE HIMOIIMOHATIBHOE COCTOSTHHE,
BUJIETh HANpaBJIEHUS Pa3BUTUS COOCTBEHHON HMOLMOHAIBHON cdepbl, ObITh
YBEPEHHBIM B ce0e;
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® CaMOpPCTYJIMPOBaHM, BKJIIOYArOI€ro CaAMOKOHTPOJIb, YMCHHC MNpUHUMATh
OTBETCTBCHHOCTbD 3a cBOE IIOBCIACHHUC, CITOCOOHOCTD aaanTUupoOBaTbCA K
SMOIHOHAJIBHBIM U3MCHCHUAM U IIPOABJIATH I‘I/I6KOCTB, OBITE OTKPBLITBIM HOBOMY;

® BHYTPEHHEH MOTHUBALlMM, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTMKEHMIO LIEJIM U YCIEXY,
ONTUMU3M, HUHUIIMATUBHOCTh, YMEHHUE JIeHCTBOBATh, UCXOS U3 CBOMX BO3MOXKHOCTEH;

® OMIIaTHUH, BKJHO‘-IaIOH_IGf/'I CIIOCOOHOCTh ITOHHMATh 9MOIHOHAJIBHOC COCTOSIHUC OPYIUX,
YUUTBIBATE €TI0 IIpU OCYIICCTBICHUU 06HI€HI/IH, CIIOCOOHOCTH K COYYBCTBHUIO H
COIICPEIKUBAHUIO,

® COIMAJIBHBIX HABBIKOB, BKJIIFOYAOIIUX CIIOCOOHOCTH BBICTpanBaTh OTHOLICHUWA C APYTHUMU
JIFOAbMU, 3360TI/ITBC${, IPOABJIATb HHTCPECC U pa3pCUIATh KOH(l)J'II/IKTBI.

1.4.3. IPEIMETHBIE PE3YJIbTATbHI

Ooyuaruue:

- OBJIaJICHUE MeToAaMH U  (opmHupoBaHME yMEHMHl pemarb (Qusnueckue u
9KCHEPUMEHTAJIbHBIC 33Jaud, B TOM YHUCIIE M HOBBIIIEHHOIO YPOBHS CJIOKHOCTH Ha OCHOBE
[1yOOKHMX 3HAaHUN MaTeMaTUKU U (PU3HUECKUX 3aKOHOMEPHOCTEN;

- pacmupeHre U yrayOJeHHe MPeACTaBICHHH O BO3MOXKHOCTAX  (PU3UYECKOTO
MHPOBO33PEHUS MPU OMUCAHUU SIBIICHUN U TIPOLIECCOB OKPYIKAIOIIETO MUPA;

- (opMUpoOBaHHE YMEHUH MPeICTaBIATh HH(GOPMAIIMIO B BUIE TaOIUI, TpadUKOB, CXEM,
MCIIOJIB3YS IPU ATOM KOMIIBIOTEPHBIE IPOrpPaMMBI U cpeacTBa ceTu VHTepHeT;

- (I)OpMI/IpOBaHI/IC HAaBBIKOB HY6J'II/I‘{HOFO BBICTYIIJICHU.

Pa3zeusarwwue:
- (opmupoBanre (HU3MUECKOTO M MATEMATHYECKOTO MBIIUICHUS, HAMPaBICHHOTO Ha
aHaJIM3 U OMUCAaHUE TPUPOJIHBIX TIPOIIECCOB U SIBJICHUI;

— Ppa3BUTHUC CITOCOOHOCTEH CaMOCTOSITEIILHO HpI/IO6peTaTB U MMPUMCHATH 3HAHUSA, YMCHUSA
1 HaBBIKU,

- pazBuTue crnocoOHocTe 3((deKkTHBHON pabOTHI B YCIOBUSAX OrpaHUuYEHHH (Bpems,
OTBOJIMMOE Ha pEIICHHe 3aJad OJIMMIIMAJBI, PECypchl JTabopaTOpUM TIPH  BBIIOJHEHUU
HKCIIEPUMEHTA);

- pa3BuTHE yMEHUU d()PPEKTUBHOTO HCTONb30BaHMs (PU3NUYECKUX 3aKOHOB B YUeOHOU U
MMOBCEAHEBHOM 1€ TEIHLHOCTH;

- (hopmupoBaHue CII0COOHOCTEN BBIJIBUTATh u JIOKa3bIBaTh THITOTE3bI
OKCIIEPUMEHTAJILHBIM TIyTeM, pa3pabaThiBaTh CTpPATETHIO pEIIeHUs 3a]ad, MPOTHO3HPOBATH
pe3ynbTaThl CBOCH NEATENHHOCTH, aHAJIM3UPOBAaTh M HAXOIUTh PallMOHAIBHBIE CIOCOOBI
pENIeHUS 3a/1a4 yTeM JIeTaTu3alliK, CO3IaHHON MaTeMaTHYECKON U (PU3UIECKON MOJIETIH;

- (hopMupoBaHHE HaBbIKAa PEIIEKCUBHON JEATEIBHOCTH 32 CUET CUCTEMHON PabOTHI MO
MOUCKY W YCTPAaHCHHWIO OMIMOOK B pENICHWH 3a/Jad, B TOM 4YHCJIE MOBBIIMICHHOTO YPOBHS
CJI0’KHOCTH, @ TAKXK€E MO0 pacyeTy MOTPEHIHOCTEH MOCTABIEHHOIO SKCIIEPUMEHTA.
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Bocnumamensnuie:
— (opMHpOBaHUE CIIOCOOHOCTH K CAaMOAHAIN3Y U KPUTUYECKOMY MBIIUICHHIO;

— BOCIIMTAHHC Ka4YCCTB JIMYHOCTH, OGGCHG“II/IBaI-OI_HI/IX COLMAJIBHYIO MO6I/IJ'IBHOCTB,
CIIOCOOHOCTH MNPpUHHUMATh CAMOCTOATCIIbHBIC PCIICHU A,

- GopMupoBaHUEe Ka4eCTB MBIIUICHHS, HEOOXOIUMBIX JUIS aJaNTallii B COBPEMEHHOM
UH(POPMALIMOHHOM O0IIECTBE;

— BOCIIUTaHHE YOEXKIEHHOCTM B BO3MOXHOCTH II03HAHMsI 3aKOHOB NPUPOABI U
UCTIOJIb30BAaHUSl JIOCTMKCHUH (HU3UKKM Ha OJlar0 pa3BUTHS UYEJIOBEUECKOW LMBUIM3ALINY;
HE00XOIMMOCTH COTPYIHHUYECTBA B MPOLIECCE COBMECTHOT'O BBIIIOJHEHHUS 33/]1a4, YBAXKUTEIHHOIO
OTHOWICHHWsI K MHEHHUIO OMNIOHEHTa TpU OOCYKACHHUU TMPOOJIEM eCTEeCTBEHHO-HAyYHOT'O
COJepXKAHUSA; TOTOBHOCTM K MOPAJIbHO-3THUECKOW OILEHKE HCIOJIb30BAaHUS  Hay4HBIX
JIOCTUKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aILMUTY OKPYKAIOLIEH CPEbl;

— Pa3BUTHUC UHTCPECA K Hay‘IHO'HCCHCIlOBaTGHBCKOﬁ JCATCIIBHOCTH.

1.5. OTan4uTebHbIEe 0COOEHHOCTH JaHHOH POrpaMMbl

Peanuzanus Ilporpammel mnpenmnosiaraeT MOATOTOBKY OOYYalOUIMXCS K Y4YacTHUIO B
OJIMMITHAJIaX ¥ KOHKYpCaX Pa3IM4HbIX YPOBHEH.

bosibiass yacTh BpEeMEHM OTBOAMTCS Ha peEIIEHHE 3a/ady, B TOM YHCIE BBICOKOIO U
HOBBIIIIEHHOTO YPOBHSI CJIOKHOCTH.

[IporpaMmoil npenycMOTpEHO MpPOBEIECHHE J1a0OPaTOPHOro IMpakTHKyMa IO BCEM
paznenam (hU3UKH.

IIporpamma Bkmtowaer paszjgen «Martematuka B (U3MYECKMX IIpolieccax» Kak
UHCTPYMEHTA JUIsl peIieHus (GU3NUECKUX U IKCIEPUMEHTAIBHBIX 33/1a4 HA PAa3JIMYHBIX dTarax
U3Yy4eHUS (PU3HUKH.

Bo3pacTHas kateropus odyyarwumuxcs no nporpamme ot 14 1018 ner.

ITporpamma nmpegHa3zHaueHa JUIst 00yJaroLUIUXCsl, POSBISIONINX MOBBIIEHHBIH HHTEpeC K
busHuKe, TEMOHCTPUPYIONINX MMOBBIIIEHHBIE aKaJeMHUYECKHUE CITIOCOOHOCTH B 00J1acTU (PU3UKH U
MaTeMaTHKH.

Cpok peanu3anuu rporpamMmsl coctarisiet 1 rox (198 wacos B rox).

DopMbI U PEKUM 3aHATHH

@opMBbI OpraHU3alK JEATEIIFHOCTH OOYUYAIOMIMXCs: WHIUBUAyalbHAs, TPYIIOBasi,
(bpoHTaTBHAS.

Ha 3anstusx mnpumensiercs auddepeHInpoBaHHBIN, WHIMBUAYAIbHBIA MOIXOA K
KaxoMy obydaromemycs. Hamonusemocts rpynmsl 10 15 yenoBek.

3ansTus npoBoasaTcs 3 pa3 B Henelnto (33 Hemenu) mo 2 yaca.

Metoab! 00y4eHust

ITo cnocoOy opraHu3anuy 3aHITHN - CIIOBECHBIE, HATIISTHBIC, TIPAKTUYECKHUE.

[Io ypoBHIO [EATENBHOCTH OOYYaOUUXCA - OOBACHUTEIBHO-MIUTIOCTPATUBHBIE,
PETPOIyKTUBHBIE, YaCTUIHO-TTOMCKOBBIE, CCIICIOBATETHCKHE.

Tunbl 3aHsTHIi: KOMOMHMPOBAHHBIC, TEOPETHUYECKUE, MPAKTUYECKHE, JIAOOPATOpPHBIE,
pETeTUITNOHHBIE, KOHTPOJILHBIE.

O:xugaemMble pe3yJbTaThl U CIOCOOBI ONpe/iesIeHUs HX Pe3yJIbTaTHBHOCTH

OCHOBHBIM pe3yabTaTOM OOYUEHHS SIBISETCS JOCTHIKCHHE BBICOKOW KOMIIETEHTHOCTH
oOyyaromuxcst B oO0JacTM (U3MKH M MaTeMaTHKH, HEOOXOAMMOM Il MPOJOJKEHUS
00pa30BaHUs B TEXHUYECKHUX BY3aX.
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OOpasoBarenbHble pe3yibTaTel oOyuyeHus mno IIporpamme npuBeACHBI B pasjene
«Copep>xaHue NporpaMmsl».

PyOpuka «3HaTh/OHMMATh)» BKIIOYAaeT TpeOOBaHHUS K yuyeOHOMY MaTepuaity, KOTOPBIi
YCBAaMBAETCsl U BOCIPOU3BOAUTCS oOydaromumucsa. OOyuaromuecs: JT0JKHBI TOHUMATh CMBICI
M3Y4aeMbIX TOHATHM, IPUHLIUIIOB U 3aKOHOMEPHOCTEN.

PyOpuka «YMeTh» BKIIIOYaeT TpeOOBaHMs, OCHOBaHHbIE Ha 0oJiee CIOXKHBIX BUIAX
JeSITeILHOCTH, B TOM YHUCIIE TBOPUYECKOW: CO3/1aBaTh OOBEKTHI, ONEPUPOBATH MMM, OLECHHBATH
YHCJIOBBIE IAapaMeTpbl IPOLECCOB, NPUBOIUTH IPUMEPHl MPAKTUUYECKOTO HCIOJIb30BAHUSA
MOJYYECHHBIX 3HAHUN, OCYIIECTBIISATh CAMOCTOSATEIBHBIN MOUCK YyueOHOM nH(pOpMAIIHH.

B pesynbrate peanuzanuu IlporpamMMbel B 4acTu peanu3ald pa3BUBAIOIIMX 3ajad,
oOyyaromuecs

OyayT yMeTh.:

— QHAJIM3UPOBATh U ONUCHIBATH IPUPOIHBIE IIPOLIECCH] U SBICHUS;

— CaMOCTOSITENIbHO IPUOOpETaTh U NPUMEHSTH CIELMAIbHbIC 3HAHUS;
— paboTaTh B yCIOBUSAX OTPAaHUYCHUN (BpEMs, PECypCHI);

— BBIIBUTaTh W JIOKa3bIBaTh THIIOTE3bl JKCIEPUMEHTAIBHBIM NYyTEM, pa3padaThiBaTh
CTPATETHIO pELICHUs 3a/1a4, IPOrHO3UPOBATh PE3YJIbTaThl CBOEH ACSITEIBHOCTH, aHAJIU3UPOBAThH
U HaxXOJWTh palMOHANbHBIE CIOCOOBI pEIIeHUs 3aJayd IyTeM JAeTaau3allid, CO3/IaHHOM
MaTeMaTHYECKOW U (PU3UIECKON MOJICIIH.

Crnioco0b1 onpeeseHns pe3yJIbTATHBHOCTH

[legarornueckoe HaOIIOJEHUE, NEAArOTUYECKUI aHAJIU3 PE3yIbTaTOB pPELICHMs 3ajad,
pe3ynbTaThl YYaCTHUsI B KOHKYPCaxX pa3IMYHbIX YPOBHEM.

Buabl KOHTPOJIsSi: BXOJAHOM, IPOMEKYTOUYHBIN, UTOTOBBIM.

®opmbl OABEeeHUS UTOTOB peanu3anuu [IporpamMmmbl

B xone peanuzanuu Ilporpammbl IpoBOAMTCS HMPOMEXKYTOUHAsi arrecrauus B (opme
tecToB. [lo OkOH4YaHHMM OOY4YeHHs] TPOBOAMUTCS MTOTOBas aTTeCTalMsl B BHJIE KOHTPOJIHHOMU
paboTHL.
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2. COAEPXKAHUE TPOI'PAMMBI

2.1. TeMaTu4yecKuii IJIAH.

DopMbI
Ne HanMeHOBAHME KounyecTBO 4acoB p
n/n pa3naesia, TeMbl B T II arrecraumn/
) cero copuda PaKTHKa KOHTPOJISI
BBoaHoe 3aHs1THE 1 1
Pa3znea 1. MaTtemaTtuka B KOHTPOJILHBIN
1 1 32 18 14 P
(l)l/l3ﬂ‘leCKI/IX nmpoueccax TECT
1.1 | Bekropsl u neiicTBUs HAJ HUMK 8 5 3
1.2 | Ksagparuunas GpyHKUMsS 8 5 3
13 Pemenne cHeTeM anre0panyecKux 8 3 5
YpaBHEHUI
1.4 | Tpuronomerpus 8 5 3
KOHTPOJIbHBIN
2 | Pa3zgen 2. MexaHuka 27 15 12 P
TECT
2.1 | Kunemaruxa 9 5 4
2.2 | Junamuka 9 5 4
2.3 | 3akoHsI coxpaHeHus 9 5 4
Paznen 3. Moaekyaspuas KOHTPOJIbHBIN
3 " yuIp 18 14 4 P
¢puszuka TECT
3.1 | MonekynspHO -KHHETHYECKAS TEOPHS 9 7 2
3.2 | Tepmoaunamuka 9 7 2
KOHTPOJIbHBIN
4 | Paznea 4. D1eKTpoAUHAMMKA 19 8 11 Tp et
4.1 | Duextpudeckoe noje 10 4 6
4.2 | 3aKkoHBI HOCTOSHHOIO TOKA 9 4 5
Paznen 5. Maremaruka B COHTDOLHEL
5 | ¢pu3dnyecKux nmpoueccax, 4acTb 36 14 22 P
TECT
2
5.1 | Tpuronomerpus 8 4 4
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5 2 .HOl"apI/I(i)MI/I‘ICCKaH U IIOKa3aTcJibHas

¢GbyHKIHUN 10 3 /
5.3 | Ipoussoanas 8 3 5
5.4 | Wurerpan 10 4 6
KOHTPOJIbHBIN
6 | Pazges 6. DiaekTpoamHAMHMKA 27 9 18 5 ot
6.1 | MaruurHoe nose 9 3 6
6.2 | DnekTpoMarHuTHas MHIYKIHS 9 3 6
6.3 DIeKTpOMarHuTHEIE KoJeOaH!s 1 9 3 6
BOJITHBI.
Pazgea 7. OnTuka u KOHTPOJIbHBIN
7 |Pamea?. O 36 22 14 P
KBAaHTOBad (l)I/I3I/IKa TECT
7.1 | BosHOBas onTuka 8 4 4
7.2 | Teomerpuueckas ONTHKA 8 4 4
7.3 | ®usuka atroma 8 6 2
7.4 | ®usuka aToMHOTO Sapa 12 8 4
KOHTPOJIbHAsA
Hrorosoe 3ansaTue 2 1 1 p
pabora
Hroro: 198 102 96
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2.2. Cofep:xaHHue TEMATHYECKOTO MJIaHA
2.4.1. BBoaHoe 3ausitue

Beenenue B nporpammy. MHCTpyKTax 1Mo TeXHHUKE O€30MacCHOCTH.

2.4.2. Paznen 1. MaTtemaTuka B pu3nyecKuX mpoieccax

VYpoBeHb NperbsABICHUS MaTepuaia 00eCHeunBaeT yYallMMCs BO3MOYKHOCTb CTPOUTh
MaTeMaTHYECKUE MOAETH (PU3NUECKUX MPOIECCOB, a TAKXKE MOTydaTh HEOOXOIUMBIE 3HAUCHHS U
3aBUCUMOCTH  (DU3MYECKMX BEJIUYMH, IIOCPEACTBOM PpELICHUS pa3IM4YHBIX YpaBHEHMH,
HEPaBEHCTB U aHa/IN3a IPahuKoB.

Ooyuarmmuecst OyayT 3HATh:

- OCHOBHBIE CBOMCTBA BEKTOPOB U JCHCTBUS HAJl HUMU;

- OCHOBHBIE TUIBI (DYHKIIMOHAIBHBIX 3aBUCHUMOCTEH, rpadukoB (QpyHKIMI U COCOOOB
npeoOpazoBaHus rpaduKoB;

- CHocoObl HaxOXIEHHs KOpPHEW KBaJpaTHOrO YpaBHEHMsI, pELICHUS KBaJApaTHBIX
HEpPaBEHCTB, TeopeMy Buera;

- OCHOBHBIE METObI PEUICHUS CHCTEM aNreOpanvdeckux ypaBHEHUH;

- OCHOBHBIE COOTHOILIECHUS B TPEYrOJbHUKE W TPUTOHOMETPUYECKUE TOXKIECTBA,
(dbopMyIbl IPUBEACHUS U 3HAUYECHUSI TPUTOHOMETPUYECKUX (DYHKIMI AJIsl pa3IMYHBIX YTIIOB.

Oo0yuariuecst OyayT yMeTh:

- n300pakaTh BEKTOPbI Ha YEpPTEKe, HAXOAUTh UX TEOMETPUUECKYI0 CyMMY Ipaduyecku
Y aHAJIMTUYECKH;

- NIpPOELUpPOBaTh BEKTOpP Ha 3aJaHHOE HAIPABJICHHE, HAXOIUTh BEIMYUHY MPOEKLUU
BEKTOpa;

- ONPEAEIATh Yol MEXAY IBYMsI IPOM3BOJILHBIMU BEKTOpaMH;

- pemarth CUCTEMbI alireOpandeckux ypaBHeHui metogoM ["aycca u meronom Kpamepa;

- YUTaTh U CTPOUTH IpapMKM JTHHEHHOM, KBaJIpaTUYHOM, OOpaTHO MPONOPLUOHATBHOM
3aBUCUMOCTEH, Jorapumuueckoil M TOKa3aTeNbHON (PYHKUMH, TPUTOHOMETPUUYECKUX
(GyHKLUN;- HAaXOOUTh BEpUIMHY Mapa0ojibl M €€ KOPHU, TOYKH IepecedyeHusi c¢ rpadukom
JMHEHHON 3aBUCHUMOCTH; - HAaXOJIUTh CTOPOHBI M YIJIbl B NPSAMOYTOJbHOM U IPOU3BOJIHHOM
TpeyrojibHUKe, npuMeHss Teopemy [ludaropa u TeopeMmy KOCHHYCOB. IPOELUPOBATh BEKTOP Ha
3a/laHHO€ HallpaBJIEHNE, HAXOAUTh BEJIMUMHY MIPOEKIIMH BEKTOPA;

- OIIPEIENATh YTOJI MEXY IBYMsl IPOU3BOJIbHBIMUA BEKTOPAMHY;

- pemaTth CUCTEMbI alireOpandeckux ypaBHeHui metojoM ["aycca u meronom Kpamepa;

- YUTaTh U CTPOUTH IpapUKM JTMHEHHOH, KBaJIPaTUYHOM, 0OpaTHO MPONOPLUOHATBHOM
3aBUCHUMOCTEH, JorapuMuueckoil © TmoOKa3aTeNbHON (PYHKUMH, TPUTOHOMETPUUYECKUX
(GyHKLUH;- HAaXOQUTh BEpUIMHY MapaOojibl M €€ KOPHU, TOYKH IepecedyeHusi c¢ rpadukom
JUHEHMHON 3aBHUCHUMOCTH; - HaXOAWThb IPOELMPOBATh BEKTOP Ha 3a/JlaHHOE HalpaBJeHHE,
HaXOJWUTh BEIMYUHY NPOEKIIUU BEKTOPA;

- OIPENENSTh YTOJI MEXIY IBYMsl TPOU3BOJIbHBIMUA BEKTOPAMH;

DopMbl 3aHATHH, HCIIOJIB3YEMBIE ITPU U3YUEHUH JAHHOTO pa3zena:
- JIeKIIMOHHAs;

- IPAKTHKYM I10 PEIICHUIO 3a/1a4;

- nabopatopHas paboTa;

- MHAMBHUAYyaIbHas paboTa;

- rpymnmnoBas padoTa;
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- UHAMBUYyalbHasl KOHCYJIbTALUS;
- TPyNIIOBasi KOHCYJIbTALHS;
- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopbI U AeliCTBUA HA/I HUMH

Teopus. TlonsTue BekTOpa, N300pakeHne BekTopa. [elicTBust Hax Bekropamu. JnuHa u
npoekius BekTopa. CKalipHOE NPOU3BEICHHUE BEKTOPOB M €ro CBOMCTBA. YTOJI MEXIy
BeKkTopamu. [IprMeHeHne CKatsipHOTO NPON3BEICHUS BEKTOPOB K PELICHUI0 (U3UUYECKUX 3a/1a4.

Ilpakmuxka. Pemenue 3aa4 Ha HAXO0XKJACHUE CYyMMBbI, Pa3HOCTH, TPOU3BEJICHUSI BEKTOPOB.
HaxoxneHue ckajasipHOro NpOU3BEIEHUS BEKTOPOB U YIJla MeEXAy BeKTopaMu. Pemienue
bu3HYECKUX 3a/1a4, COACPKAIIUX BEKTOPHBIC BETUIHHEI.

Tema 1.2. KBaapaTuunasi pyHkuus

Teopus. llonstue ¢pynkunu, cBoiictBa pynkuuu. KBaaparuunast pyHKIMs, ee CBOMCTBA U
rpapuk. IlocTtpoenue rpadpuka KBagpaTUUHOW (YHKUMM TIIPU TOMOIIM 3JIEMEHTAPHBIX
npeoOpaszoBanuil. I'paduk kBagpatuuHoil GyHKIMU ¢ MoayieM. KBagpaTHbId TpexdieH U €ro
KOpHHU. Pa3yiokeHne KkBagpaTHOro TpexwieHa Ha MHOXuUTenu. KBagpartHoe ypasuenue. @opmyna
KOpPHEW KBaJpaTHOTO ypaBHEHUS. 3aBUCUMOCTh KOpHEH oT nuckpumuHanta. @opmynsl Buera.
Pacnonoxxenune kopHeill kBajpaTHoOro TpexuieHa. KsagpaTtHoe HepaBeHCTBO. I'paduueckuit
METOJ peUIeHUs KBaJIPaTHOIO HEpaBEHCTBA. MeTo 1 HHTEPBAJIOB.

Ilpaxmuxa. VccnenoBanue cBoicTB kBaapaTtuuyHoi ¢yHkiuu. [loctpoenue rpaduxos
KBaJpaTHIHOW (QyHKIMH. PereHre KBapaTHBIX YpaBHEHUH 1 HEPABEHCTB.

Tema 1.3. Pemmienne cucreM ajireOpanyecKux ypaBHeHUH

Teopusa. Anrebpanueckoe ypaBHeHue. O0nacts onpenenenus ypasHeHus. Merox ['aycca
u Kpamepa. Llenbie paunoHanbHble ypaBHeHUs. [[poOHO pannoHanbHble ypaBHEeHUs. CHCTEMbI
ypaBHeHUl. UppannoHabHbIe YPABHEHUS U UX CUCTEMBI. Y PABHEHHS C MOAYJIEM H UX CUCTEMBI.

IIpakmuxa. Pemienue cucreM ajireOpandeckux ypaBHEHUH pa3IMyHbIMU METOJIAMH.

Tema 1.4. Tpuronomerpus

Teopus. TpuroHomerpuueckue (QYHKUMU uyHciIoBoro aprymenta IIpeoOpazoBanus
TPUTOHOMETPUUECKUX BbIpaxkeHHI. CBONCTBA TPUTOHOMETPUUYECKUX (YHKIUI: IEPUOAUYHOCTD,
YETHOCTb, HEYETHOCTD, HETIPEPBIBHOCTb.

IIpaxmuxa. Penienue 3aa4 Ha CBOMCTBA TPUTOHOMETPUUECKUX (QYHKIUI.

2.4.3. Paznea 2. MexaHuka

YPOBGHB MNPEABABICHHUA MaTcpUuajia o0ecreynBacT ydqamuMmces yMCHHE pEliaTh 3aaavu
BBICOKOI'O U IMOBBINICHHOT'O YPOBHA CJIOKHOCTU M ISKCIICPUMCHTAJIIBHO ITPOBEPATH OCHOBHBIC
3aKOHOMCPHOCTH MCXAaHUKHU.

OOyuarommecsi OyayT 3HaTh:

- OCHOBHBIE TIOHATHS MEXaHUKHM: MaTepHalibHasg TOYKAa, OTHOCUTEIBHOCTh
MEXAHUYECKOTO JBMIKEHUS, IyTh, NEPEMELICHHE, MIHOBEHHAs CKOpPOCTb, YCKOpPEHHE, Macca,
MHEPTHOCTb, CHJIa (CHJja TSHKECTH, CUJIa YIPYTOCTH, CHIIa TPEHUS ), BEC, HEBECOMOCTh, UMITYJIbC,
WHEepLHadbHas W HEWHEeplHajdbHas CHUCTeMa oTcyera, paboTa CHiIbl, MOTEHIUATbHAs U
KMHETUYecKasi SHEPTUsl, aMIUINTY/1a, IEPUOJ, YacTOTa, NUHEPIIHSI, MOMEHT UHEPIIH;

- OCHOBHBIE 3aKOHbI MEXaHUKH: 3aKOHbI HbIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aKOH
I'yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXpPAaHEHHUS UMITYJIbCA, 3aKOH COXPAHEHUS MOMEHTA
MMITYJIbCa, 3aKOH COXPAHEHUS U MPEBPAIICHUS YHEPTUH;

- OCHOBHBIC MPUHIMIBI MEXAaHWKHU: MPUHIUIN OTHOCUTEIBHOCTH [ 'anmwmiesi, TpUHITUI
HE3aBUCUMOCTH JBUKEHUH, IPUHIIUIT COOTBETCTBUS,
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- BO3MOJXKHOCTH IIPUMEHEHHs MEXAHUKU: JABUKCHUE HCKYCCTBEHHBIX CIIyTHUKOB IIOJ
NEICTBUEM CHJIBI TSDKECTH, OajUIMCTUYECKOe ABM)KEHHE, PEaKTHBHOE JIBUYKEHHUE, YCTPOMCTBO
paketbl, KITJ[ MammH 1 MEXaHU3MOB, OJIbEMHAs CHJIa KPbLJIa CAMOJIETA;

- OCHOBHBIE H3MEpUTEIbHBIE MPUOOPHI W METOJbl BBIYUCICHUSA TMOTPEUIHOCTEN
U3MEPEHUN B MEXAHUKE;

- METO/Ibl pEUICHUS OJIMMIINAJIHBIX 33724 [10 MEXaHUKE.

Oo0yuawiuecs OyayT yMeTh:

- MPABUWJIBHO OINUCHIBATh U OOBSACHATH OCHOBHBIE MEXAHUUYECKUE SIBJICHUS U NPOLECCHI,
J1aBaTh TOYHBIE ONPEAEICHUS OCHOBHBIX MOHATUN MEXAaHUKH;

- u300pakaThb Ha YepTeXe NPU pEIIeHUM 3ajad HaIpaBICHHUS BEKTOPOB CKOPOCTH,
YCKOPEHMS, CWJIbI, UMITyJIbCA TEJIA;

- pelmaTh 3aJa4d Ha ONPEICIICHUE CKOPOCTH, YCKOPEHHUs, IIyTHM U INEPEMEIICHHUs IpU
pa3IUYHBIX BUAX JBH)KEHHUS, CKOPOCTU M YCKOPEHUS IPU JIBUKEHUM Tejla IO OKPYKHOCTH C
IOCTOSIHHOW 1O MOAYJIIO CKOPOCTBIO, MAcChl, CHJIbI, UMITyJIbCa, PAOOThI, MOIIHOCTH, SHEPIHUH,
KII/I, yckopeHnus cBOOOTHOTO TaIeHUs 110 MepHoAy KojeOaHHi MasTHUKA U JIp.;

- paccuuThIBaTb TOPMO3HOW IIyTh, CHJIBI, AECUCTBYIOLIME HA TEJIO, ABIKYIIEECH C
YCKOPEHHMEM, ONPENEIATh CKOPOCTh PAKEThI, MCIOJIB30BAaTh KJIACCUYECKUN 3aKOH CIIOKECHUS
CKOPOCTEH, a Takke 3aKOoHbl HbIOTOHA, BCEMUPHOrO TATOTEHUS, COXPAHEHUS HMIIYJIbCA,
MOMEHTA UMITYJIbCA, SHEPTUH U IP.;

- YUTaTh U CTPOUTH Ipa(UKH, BHIPAXKAIOIINE 3aBUCUMOCTh KUHEMAaTHUECKUX BEJIUYMUH OT
BPEMEHHU [IPH PABHOMEPHOM, PaBHOYCKOPEHHOM M K0JIeOATEIbHOM JIBUKEHUSIX, CHJIbI YIPYTOCTH
npu aedopmanuu u ap.;

- HU3MEpATh U BBIUUCIATH (PU3UUYECKHE BEIUYMHBI: BPEMs, PAacCTOSHUE, CKOPOCTb,
YCKOpEHHUE, MacCy, CHITy, KECTKOCTb, KO3()PULUEHT TpeHus, UMITyJIbC, paboTy, MOIHOCTh, KITJ]
MEXaHU3MOB, [IEPHOJ] KOJIEOAHUI MasiTHUKA, YCKOPEHHE CBOOOHOTO MaICHUS;

- JenaTh BBIBOABI 00 M3MEHEHHMH (U3MUYECKUX IapaMeTpoB M XoAa (PU3UYECKOro
npoliecca 13 aHanu3a rpa)uKkoB, ypaBHEHHUH U HEPABEHCTB;

- TO0Jb30BaThC  (U3MYECKMMM  NpUOOpaMHU:  MHUKPOMETPOM,  CEKYHJIOMEPOM,
M3MEPUTENIbHBIM LIMJIMHAPOM, BECAMU, TPUOOMETPOM, MOJBHKHBIM U HEMOJBUKHBIM OJIOKOM U
Ap.;

- pemarb 3aJa4d BBICOKOTO M IOBBIIIEHHOI'O YPOBHS CJIOKHOCTH IO MEXAaHUKE H
OJIMMITMAHBIE 3aJa4H.

DopmMbl 3aHATHI, UCTIONB3YEMBIE NIPU U3YUEHUU JAHHOTO pa3jena:
- IEKIIMOHHA,

- UHIUBUyanbHas paboTa;

- rpynmnoBast paboTa;

- UHAMBUAYaJIbHasl KOHCYJIbTAIUS;

- TPYMIIOBasi KOHCYJbTAIINS;

- UTOTOBBIM TECT.

Tema 2.1. Knunemaruka

Teopus. IIpsAMOIMHEWHOE pPAaBHOMEpPHOE M PAaBHOYCKOPEHHOE JBrKeHHe. [IpmHnmmn
OTHOCUTENBbHOCTH [anmunes. OTHOcUTENbHOE MABM)KEHHE. Teopema CIO0XKEHHSI CKOpPOCTEH.
JIBukeHue Tena, OpOIIEHHOTO MOJ YIJIOM K ropu3oHTy. KpuBonuHeitHoe nBuxkeHue. JIBikeHue
MaTepUaIbHOW TOYKHU 0 OKPYXHOCTU C MOCTOSIHHOW CKOpPOCTHbIO. OCHOBHBIE XapaKTEPUCTUKU
BpAaIllaTeIbHOTO JBM)KEHUS (LIEHTPOCTPEMUTENBHOE YCKOpPEHHE, MEepUOoJ, 4YacToTa, YIJIOBOE
nepemenienue). KoneOatensHoe  ABMXKEHME  MaTepualbHOW  Touku. KuHemartmueckue
XapaKTepUCTUKU KOJeOaTeNbHOrO JIBWXKEHUS, TpaduKu H3MEHEHHS JTHX IapaMeTpoB C
TE€UYEHUEM BPEMEHHU. AHAJIOIMU BpalaTeIbHOIO U KOJIeOaTeIbHOTO IBUKECHUH.
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Ilpaxmuxa. Pelenne 3aJad Ha BbIUMCICHME KHHEMAaTHMYECKUX IapaMeTpoOB IIpH
PAaBHOMEPHOM M PAaBHOYCKOPEHHOM JBMKEHHMHM, & TAKXKe IPU JBI)KEHUM MaTepUaIbHON TOUYKU
0 OKPY)XHOCTH M KojeOaTenpHOM JABIKEHHH. HaxoxkmeHue cpeaHeil CKOpocTH mpu
HEpaBHOMEPHOM  JIBWKEHMU. BpluMCiieHHMEe MIHOBEHHBIX  3HAYEHMH  KHHEMaTUYECKHX
napamMeTpoB  KoseOarenpbHOro  JaBWkeHusa.  Iloctpoenme  rpaduKoB  3aBUCHUMOCTEH
KMHEMaTUYeCKUX MapaMeTpoB OT BPEMEHM M aHAIM3 3TUX IpaUKOB JUIsl Pa3IUYHBIX BUIOB
JBUKEHHUSI MaTE€pUaIbHOM TOUYKHM. BbluMcIeHME CKOPOCTH, NalbHOCTH, BBICOTHI NOABEMA U
BpPEMEHHU I10JI€Ta TeJa, OPOLIEHHOTO M0/ YIJIOM K TOPU3O0HTY.

Tema 2.2. IlunaMuka

Teopus. OCHOBHBIE MOHATUSL TUHAMUKN MaTE€pUaIbHONU TOUKH (TNIOTHOCTh, Macca, CHUJia).
WueprmaneHble 1 HEMHEpIUAIbHbIE CHCTEMBbl oTcueTa. 3akoHbl Hetorona. [lpsmas u obpartHas
3aJaud MeXaHUKHU. Buapl cun (ynmpyroctw, TpeHus, CONpOTHBIEHHUs). 3akoH BcemupHoOro
TtaroreHus. 3akoHel Kemnepa. Kocmuueckue ckopoctu. JIBukKeHHME Tena 10 HAKJIOHHOM
miockoct. Tpenue, 3akoH Kynona- AmoHTOHa. Ympyrocth W aedopmanuu, 3akoH ['yka.
JunaMuka BpamiateabHoOro ABMxkeHUs. OCHOBHOM 3aKOH BpalaTebHOTO JBHKEHHUS. MOMEHT
uHepuud. OCHOBHBIE TOHSTHUSI CTaTUKU (MOMEHT CHJIbI, IUJIEUO CHJIBI, TOYKA OMOPHI, LIEHTP
BpameHus). Bunel paBHOBecHil Tena (yCTOHYMBOE, HEYCTOWYHMBOE, Oe3pa3inyHOe). YCIIOBHE
paBHOBecHs Tena, IeHTp Macc. JlaBneHue (TBepble Tena, >KUIKOCTH U rasbl). 3akoH [lackans u
3aK0H Apxumena. YcioBwe IutaBaHus Tell.  JluHamuka KoJIeOaTeahbHOro  JIBYDKCHUS
MaTepuanbHOU TOUKH.

Ilpaxmuxa. HaxoXjeHue IUIOTHOCTU Tejla U CpeAHEM IUIOTHOCTU CMecH (CIUIaBa).
Pemenue 3a1ay Ha pacyeT pa3nuyHO poja cuil. Perenue npsiMmoit u 0OpaTHOM 3a1a4u MEXaHUKH
JUISL TIOCTYNATEJIbHOTO M BpallaTeiabHOro ABMKEHMs. OmpeneneHue YCKOpPEeHHUs Tea Ipu
JIBUKEHUH IO/ JeiCTBHEM HecKonbKuxX cuil. [locTpoeHune u aHanu3 rpadukoB 3aBUCUMOCTEN
CWJIBI TPEHMSI, CHJIbI TSDKECTU U CHJIBI YIIPYTOCTH OT CYILIECTBEHHBIX [1apaMEeTPOB MEXaHUUYECKOM
cuctembl. OrnpeeieHe MOMEHTOB HHEPIIMU TeJ pa3indHoil Gopmbl. Berurcnenue napameTpos
MEXaHUYECKOI CUCTEMBI B YCIOBUM paBHOBecHs. Pelienue 3a1a4 ruApOCTaTUKY U ONpeesICHUE
YCIIOBHI IJIaBaHUS TENl.

Tema 2.3. 3akoHBbI COXpaHeHHS

Teopusa. mnynbe Tena. 3aKOH COXPAHEHUs UMITYJIbca. 3aMKHYTasi CUCTeMa. PeakTuBHOE
JIBWKEHHE. YCTpOMCTBO pakeTel. YpaBHeHue Memepckoro. @Popmyna I{monkosckoro.
Mexanunueckass  pabora. MomHocte.  [loTeHuumanbHas M KUHETHYeCKass  SHEprusl.
KoHcepBatuBHbIE U AuccunaTuBHbIE cUilbl. KuHeTHUYeCKast SHEprusi Bpallaooerocs teia. 3akoH
coxpaHeHus »Hepruu B mexaHuke. IIpocteie mexanusmbl u ux KIIJI. [IpeBpamenus sHeprun.
MomeHT wuMmynabca. 3aKOH COXpaHEHUS MOMEHTa uMIyibca. KuHeTudeckas sHeprus
BpAILAOLIETOCs TBEPIOrO TENA.

Ilpaxmuxa. OnpeneneHne HUMITyJIbca Tela M 3aMKHYTOM cuctemsl Ten. [IpumeHeHue
3aKOHA COXPAaHEHUS! UMITYJIbCa M BBIUMCICHHE KMHEMATHUECKUX XAPAKTEPUCTUK IS PEaIbHBIX
CUCTEM U IpOLECCOB (B3pbIB, yAap, CTOJIKHOBEHME). PelieHue 3agauy Ha 3aKOH COXpaHEHHS
MIOJIHOM MEXaHWYECKOW dHEpruu. BerunciaeHne NoTeHMalbHOM SHEPTUM TeJa B MOJIE TSKECTH U
ynpyro nedopmupoBaHHO#l mpyxkuHbBL. Pacuer paborei, momuoctd U KIIJ pazmuyHbix
MEXAHU3MOB. BplunciieHHe NapaMeTpoB BPALLATEIBHOIO IBUKEHMSI C NPUMEHEHHEM 3aKOHA
COXpaHEHMs HMIylbca. PemieHne KOMOMHHMpPOBAHHBIX 3ajjad Ha IPUMEHEHHE 3aKOHOB
COXpaHEHHUsI B MEXAHUKE.

2.4.4. Paznen 3. MoJgekyJsipHasi puzuka

VYpoBeHb TpeAbABICHHUS MaTepuana o0ecleyuBaeT ydyalluMCs pemaTh 3ajadu
MOBBILIEHHOT'O YPOBHS CIOXHOCTU U AKCIIEPUMEHTAIbHO MPOBEPSATH OCHOBHBIE 3aKOHOMEPHOCTH
MOJIEKYJISIPHOM (PU3UKH.
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OOyuarommecsi OyayT 3HaTh:

- OCHOBHBIE MOHATHSI MOJIEKYJIAPHON (DPU3MKM: TEIUIOBOE JIBUKEHHE YaCTHUI]; MacChl U
pa3Mepbl MOJIEKYIT; HJICAIbHBINA ra3; U30TEPMUUCCKUI, M30XOPHBIN, M300apHBIA U aaunaOaTHBIN
Ipolecchl; OPOYHOBCKOE IBM)KEHHE; MOJIIpHAs TEIJIOEMKOCTb; TemIeparypa (Mepa cpeaHei
KUHETHYECKOW YHEPTUN MOJIEKYI); HEOOPaTUMOCTh TEIUIOBBIX MPOLIECCOB; KOJIMYECTBO, TEILUIOTA,
BHYTPEHHSSI DHEPIUs; HACHILICHHBIC U HEHACBIIICHHBIE T1aphl; BIAKHOCTb BO3/1yXa; aHU30TPOIIHNs
MOHOKPHCTAJIJIOB, KPUCTAJIUTMYECKUE U aMOp(HBIE TeNa; ypyrue u miacTudeckue aedopmanum;

- OCHOBHBIE 3aKOHBl MOJEKYJISIpHOW (HU3UKU: OCHOBHOE YPABHEHUE MOJIEKYJISPHO-
KMHETUYECKON TeopuH, ypaBHeHHe MenaeneeBa-KnanepoHa, cBsi3b MEXAy NapameTrpaMu
COCTOSIHUSL ra3a B M30NpOILECccax, IEpPBOE€ M BTOPOE HAYaJIO TEPMOIAUHAMMKH, ypaBHEHHUE
Maiiepa, ypaBHenue [lyaccona;

- CYTb OCHOBOIIOJIAraroIlMuX OINBITOB MOJIEKYIsIpHON pu3uku: onbitoB llTepHa, [leppena,
Jlamepra, [[xxoynsa, MenneneeBa u Knaneiipona, lapns, boitnsgs mu Mapuorra, I'eit-JIroccaxa,
Kapno u np.

- BO3MOKHOCTH TPUMEHEHUS MOJIEKYJISIPHONH (DU3MKU: HCIOJIBb30BaHUE KPUCTAIUIOB H
JPYTHX MAaTepHalIoB B TEXHHUKE, TEIJIOBBIE JBUraTed M UX NPUMEHEHHE Ha TPAHCIOPTE, B
DHEPreTUKE M CEeJIbCKOM XO3SICTBE, METOJbl MPOPUIAKTUKM U OOpbLObI C 3arpsi3HEHUEM
OKpYXKarolllel Cpelibl;

- OCHOBHbIE U3MEPUTEIIbHbIE TPUOOPHI MOJIEKYISIPHON (PUHKH.

OO0yuyarommecsi OyayT yMeTh.

- IPaBUIbHO OMMCHIBATH M OOBSCHATH OCHOBHBIE SIBJIEHHUS U IPOLECCHI MOJIEKYJISPHOM
(¢u3KKH, 1aBaTh TOYHbIE ONPEIEICHHUS] OCHOBHBIX IMOHATHI TEPMOIUHAMUKY;

- “300pakaTh Ha YepTe)ke 3aBUCUMOCTH OCHOBHBIX TEPMOAMHAMHUYECKUX MAPAMETPOB B
M30IIPOLECCAX;

- pelmaTh 3aJa4M Ha pacyeT KOJIMYECTBA BEUIECTBA, MOJISIPHOM MAacChl C UCIIOJIb30BaHUEM
OCHOBHOI'O YPaBHEHHsI MOJIEKYJISIPHO-KMHETUYECKOM TEOpUHU Ta30B, YpaBHEHHs Menpeneepa-
Knaneiipona, cpeaHel KUHETHMYECKOM DJHEPrMM XaOTHMYECKOTO JBM)KCHHS MOJIEKYI U
TEMIIEpaTypbl, MOBEPXHOCTHOIO HATSHKEHUS KUAKOCTM M I1ApaMETPOB YIPYTHX CBOMCTB
MaTEpUaoB;

- paccuutbiBath KIIJI TeruoBbIX npuratenei, paboTy raza, BHYTPEHHIOIO SHEPTUIO U
KOJINYECTBO TEIJIOTHl B H30Mpoleccax M aauabaTHOM Ipollecce Ha OCHOBE IEpBOro Havaia
TEPMOJIMHAMUKH;

- YUTaTh U AaHAIU3UPOBATH I'paMKH, BEIPAKAIOIINE CBA3b MEXKAY TEPMOJIMHAMHYECKUMHU
napaMeTpaMy U BBIYUCIATH padoTy € MOMOLIBIO IpadriKka 3aBUCUMOCTH JAaBJIEHUS OT 00beMa;

- OMNpeneNTh HKCIEPHUMEHTAIBHO MapaMeTpbl COCTOSHUS rasa (Temmeparypy, o0beM U
JaBJI€HHUE), MOJYyJb YIPYrocTH Marepuana, KO3(PPHUIMEHT MOBEPXHOCTHOTO HAaTSKEHUs
JKUJIKOCTEH;

- TOJb30BaThCs  (U3MUECKMMM  NpPUOOpaMH:  ICUXPOMETPOM,  T'HTPOMETPOM,
TEPMOMETPOM, MEH3YPKOH, MAHOMETPOM;

- pelmarh 3aJadd BBICOKOTO W IOBBIIIEHHOTO YPOBHS CJIOKHOCTH IO MOJIEKYJISIPHOM
(du3uKe ¥ ONIMMIINAHBIE 3a1a4H.

®opMbl 3aHATHI, UCTIONIb3YEMBIE NTPH U3YUYEHUH JJAaHHOTO pasjiena:
- JICKIIMOHHAST;

- HHAMBUyalbHas paboTa;

- rpynmnoBast paboTa;

- HHAMBUYyalbHAsl KOHCYJIbTAIHS;

- TPYIIIOBAask KOHCYJIbTAIIVS;

- KOHTpOJIbHast paboTa;
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Tema 3.1. Mosieky1ipHO-KHMHETHYECKAS TEOPHUsI

Teopusa. OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKON TEOPHUM M HX OIIBITHBIE
obocnoBanusa. uddysus u OpoyHOBCKOe ABMKEHHE. B3anMoneicTBHE aTOMOB M MOJEKYJ
BeniectBa. Macca u  pasmepel Monekysl. IlocrosHHas Asoraapo. JluHamuyeckue u
CTaTUCTHUYECKUE 3aKOHOMEPHOCTU. BepoATHOCTh cOObITHSA. MUKpPO- M MaKpOONHCaHHE
¢usnueckux cucreM. CpenHue 3HaueHMsT (U3MUECKUX BeIWYMH. PacnpeneneHue kak crnocod
3a7aHusl cocTtosiHus cuctemsbl. Pacripenenenne Makcsemna u bonbumana. Onbir IITepHa,
Ileppena, Jlamepra. MpeanbHbiii T1a3. OCHOBHOE YpaBHEHHE MOJICKYJISIPHO-KMHETHYECKOM
TEOPHH HJIealIbHOrO ra3a. TemmepaTypa u ee u3MepeHue. AOCOMIOTHBIA HYJIb TEMIIEPATYPHI.
VYpaBHEHHE COCTOSIHMS UACAIBHOIO ra3a KaK CICICTBHE OCHOBHOIO YPaBHEHUS MOJIECKYJISIPHO-
KMHETUYECKOW TEOpUM Ta30B U €ro 4YacTHbIE CiIydau JJsi IIOCTOSHHOM TeMIleparypsl,
IOCTOSIHHOT0 00beéMa U MOCTOSIHHOTO JaBieHus. PeanbHble ra3sl. YpaBHeHue Ban-nep-Baansca.
Cpenusis amuHa cBOOOAHOTO Tpo0era. ArperaTHbIE COCTOSHUS M (a3oBbIe IEPEXOJIBL.
HacpileHHble 1 HEHACHILIEHHBIE Napbl. 3aBUCHUMOCTb JABJICHHUS W INIOTHOCTH HACBHIIEHHOTO
napa OT TeMIEeparypbl. 3aBUCHUMOCTb TEMIIEpAaTyphl KUIIEHUS MKUAKOCTU OT JaBJICHUS.
Kputnueckas remneparypa. @a3oBble IEpexoabl U Juarpamma cocTosiHUs BeniecTsa. [Ipomecchl
KOHJEHCALlUM W HUCHApeHuss B MpUPOAE U TexHHKe. BrnaxHocTh Bo3ayxa. Touka poOCHI.
ITcuxpomerp. I'mrpomerp. CBoiicTBa NOBEPXHOCTH kHUAKOcTed. IloBepxHOCTHas >Heprus.
[ToBepxHocTHOEe HaTskeHue. CmaumBanue. Kamwispuele sBieHus. CTpoeHUE KpHUCTaIOB.
Anmzorponuss  kpuctawioB. [lomumoppusmel.  MOHOKpUCTAUIBI M HOJIMKPUCTAIUIBL.
[TpocTpaHcTBeHHas pemnieTka. JieMeHTapHas sueiika. Cummerpusi kpuctamwioB. JlepexTsl B
kpuctaiiax. OOpa3zoBaHHe KPUCTAUIOB B IPUPOAE M IOJIyueHHEe MX B TexHUKe. CrocoObl
yIpaBJICHUSI MEXAHWYECKUMHU CBOWCTBaMHU TBepAbIX Tesl. lloHATHE O XKUAKUX KpUCTaJIax.
Awmoponbie Tena. [lebopmanuu. Hanpsbkenue. MexaHHueckue CBOWCTBA TBEPABIX TeI:
YIOPYTroCTh, IPOYHOCTh, IUIACTUYHOCTb, XPYyNKOCThb. Jluarpamma pactskeHus. CosmaHue
MaTepHaIoB ¢ HEOOXOIUMBIMU TEXHUYECKHMMHU CBOMCTBAMH.

Ilpaxmuxa. PacueT MHKPOCKOIMYECKMX M MaKpOCKOIMYECKHUX I1apaMEeTPOB peasbHbIX
cucTeM (CKOPOCTb MOJIEKYJI, TeMIIepaTypa, JaBlieHUE, KOJINYECTBO BELIECTBA, YUCIO MOJIEKYI).
Pemenne 3amau Ha ypaBHeHne MenneneeBa- KianeiipoHa u ra3zoBble 3akoHbl. [locTpoeHue
rpauKOB M30IPOLECCOB U UX aHalW3. BbluncieHne mapamMeTpoB >KUIKOCTEH U TBEpABIX Tell
(mogynst IOwnra, yanuHeHus nepOpMHUpPOBAHHOTO Tena, KOA(p(UIMEHTa MOBEPXHOCTHOTO
HaTSDKEHMsI, BIAXXHOCTH BO3AyXa M Jp.). PellleHHe KadecTBEHHBIX M pacUeTHBIX 33734 Ha
KalWJUISIpHBIE SIBJIEHUS U (Pa30BbIE EPEX0/Ibl, aHAIN3 (Pa30BBIX TUATPaAMM.

Tema 3.2. Tepmoannamunka

Teopua. TepMoOOMHAMHYECKMH TMOAXOA K H3YYEHUIO (PU3MYECKHX IPOIIECCOB.
TepMmoanHaMHuUeCcKUe TTapaMeTphbl COCTOSIHUA Tella. BHyTpeHHsasa sHeprus tena. IlepBoe Havaio
TEPMOJUHAMHUKHU. TepMoAMHAMHMUYECKOe oOmnucaHue (a30BbIX IEPEX0J0B, aHauu3 (a30BbIX
NpEeBpallleHU ¢ JHEpreTHYeckod TOYKM 3peHus. PaboTa maeanpbHOro rasa mnpu H3MEHEHHU
oOwvema. [IpumeHeHne nepBoro Hauvajza TEPMOAMHAMMKHU K Pa3IMYHBIM TEIUIOBBIM IIpoIieccaM,
COBEpIIAEMBbIX HaJl MJealbHbIM ra3oM. AnualOaTHBIM mporecc. TemIoeMKOCTH Ta30B IpHU
MIOCTOSSHHOM JIaBJICHMM U IOCTOSSHHOM o0ObeMe. TemmoeMkocTh TBepAblX Ten. TernsoBble
MamuHbl. [Tpuniun nefictBust terossix asurateneil. [{ukin Kapno. KII/] rennoBoro nurarens
Y IIyTH €T0 MOBBIIIEHUS. J[BUraTellb BHYyTPEHHETO CTOPAHHSI.

[TapoBast u rasoBas TypOuHbI. PeakTuBHBIE ABHUrateiad. XOJOIWIbHBIE MAaIIMHBL Poib
TEIJIOBBIX MAIlMH B Pa3BUTHM TEIUIOOHEPIeTHKM W TPaHCIOpTA. TeruioBble MAIIMHBI U OXpaHa
npupozsl. OOGpatumble U HeoOpaTHUMble Mporecchl. HeoOpaTUMOCTh TEIUIOBBIX IPOLIECCOB.
BTopoii 3aK0OH TEPMOJIMHAMUKH U €r0 CTATUCTUYECKUN CMBICII.

Ilpakmuka. PacyeT TEpMOAUHAMUYECKHUX I1apaMETPOB peajbHBbIX CUCTEM B Pa3IMYHBIX
COCTOSIHUSIX. TepMOoAMHaAMHuYecKUil aHanu3 (a3oBbIX MpeBpalleHUil. DHepreTuyeckue
COOTHOILIIEHUSI MpH HCIAPEHUH (KOHJIEHCAllMW), IUIABICHUH (KpHCTAIIM3allMK) BElIeCTBa.
IIpuMeHeHne nepBoro Hayaia TEPMOJMHAMUKHN K OIMCAHUIO MTPOLIECCOB HAJ UCATbHBIM ra3oM,
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pacuer mapameTpoB ra3a B 3THX npoueccax. Beraucnenune KII1J[ TerioBsix MammiH (B TOM 4KCiIe
U U7CaNbHBIX), PA0OTAIONINX 110 PA3IUMYHBIM HUKIaM. KauecTBeHHBIE 3a7a4l HA BO3MOXKHOCTh-
HEBO3MOXXKHOCTb ~ CO3[JaHMS  «BEYHOro aBWratens». Pacder s¢ddextuBHOCTH  pabOTHI
XOJIONMIIBHBIX YCTaHOBOK.

2.4.5. Pa3nen 4. DjaeKTpoAUHAMHKA

ypOBeHB MNpCABABICHUA MaTcpuUalia obecreunuBaeT ydyamumceda BO3MOKHOCTBH pPCEIIaTh
3aga4yd IIOBBINICHHOI'O YPOBHA CJIOXHOCTH M OKCICPUMCHTAJIIBHO IIPOBEPATE OCHOBHBIC
3aKOHOMCPHOCTH D3JICKTPUYCCTBA MW MArHCTHU3Ma, a TaKiKe KOJICOATEIIbHEIX M BOJHOBBIX
IIponecCoB.

OOyuarommecsi OyayT 3HATh:

- OCHOBHBIC IIOHATHS DICKTPUYECTBA W MarHeTH3Ma: dJEKTPHUUYECKUH  3apsin,
QJICKTPUYCCKOC W MArHuTHOC I10JIs1, HAIIPSXKCHHOCTb, PAa3HOCTb ITOTCHIMAJIOB, HAIIPAKCHUC,
JJIEKTPOEMKOCTh, HAJNEKTPUYEcKass MPOHHLIAEMOCTh, cTopoHHHE cwiibl U DJIC, MarHuTHas
HWHAYKOUWA, Mar HUTHBIN INOTOK, MaroHuTHas MpOHUIACMOCTb, HAIIPSA)KCHHOCTbL MAarHuTHOTO I1OJIA.

Oo0yuariuecs OyayT yMeTh:
-  TpPaBWIBHO OINHKCBIBATH W  OOBSACHATH OCHOBHBIC SIBJICGHHUS W IPOIECCHI
SJICKTPOAMHAMHKHU, JaBaTbh TOYHBIC OIIPCACICHNA OCHOBHBIX MOHATHHU OJICKTPOMArueTrus3ma.

@opMbl 3aHATHI, UCTIONIB3YEMBIE TIPH U3YYECHUH TAHHOTO pa3Jiena:
- JIGKLIMOHHAS;

- UHIUBUYalbHas paboTa;

- rpynnoBas padora;

- HHAMBHUyalbHAsl KOHCYJIbTAIHS,

- TPYNIOBasi KOHCYJIbTALUS;

- UTOT'OBBIN TECT.

Tema 4.1. DiieKTpHYeCKOe M0JIe

Teopusi. 3aKOH COXpaHEHHUs SJIEKTPHUECKOro 3apsaa. To4yeuHbId W pacrpeleeHHbIH
3apsanel. 3akoH Kynona. Onekrtpuueckoe mnose. HanpsoxkeHHocTh. JIMHMM Hamps>KEHHOCTH.
ONEeKTpUYecKoe TIoJ€ TOYEYHbIX 3apanoB. OpgHoponHoe anekTpuyeckoe moise. IloTok
HANpsDKEHHOCTH d3JIeKTpuueckoro mnoissd. Teopema ['aycca um ee mpuUMeHEHHE Uil pacueTa
JJIEKTpUUECcKUX nojei. Pabora snexTprudeckoro mnoss npu nepemenieHuy 3apaaos. Ilorenuuan.
Hanpsokenue. CBsizb MKy HallpsDKEHUEM M HANIPSKEHHOCTHIO. [IpOBOHUKY B 3JIEKTPUUECKOM
nojie.  DNEKTPUYECKass €MKOCTb. OJIEKTpUYECKass €MKOCTb IUIOCKOTO  KOHJEHCATopa.
I[HQJICKTPH‘IGCK&?[ MMPOHUIACMOCTD. BHCpFI/ISI OJICKTPHUYCCKOI'0 II0JIA. ITmoTHOCTE OHECPTHUHU.
JIMdIIeKTpUKN B 2JIEKTPUUYECKOM Iosie. MeXaHn3M MOoJIIpU3aluu IUAJIEKTPUKOB. DJIEKTPETHl U
CETHETO3JIEKTPUKU. [Ibe303nexTprueckuii 3p(EKT U ero UCIoIb30BaHUE B TEXHUKE.

Ilpakmuxa. PemeHne KadecTBEHHBIX 33Jad IO 3JEKTPOCTaTHKE (dJIEKTpU3alus,
npoBojsiue cheprl), 0ObsICHEHHE HAONIOAAEMBIX DSJIEKTPUYECKUX sIBIeHUN. Pacuer cuiibl
B3aMMOJCHCTBHS DJIEKTPUYECKUX 3apsloB, €MKOCTH, 3apAja M DHEPIHMM KOHAEHCATOopa.
[TocTpoenne rpaduKoOB 3aBUCHUMOCTEH 3JIEKTPUYECKUX IapaMeTpPOB 3apsUKEHHBIX Tel OT
KOOpJMHAT.

Tema 4.2. 3aK0HbI NOCTOSIHHOT0 TOKA

Teopus. YclloBUSI CYIIECTBOBAaHHUSI MOCTOSIHHOTO TOKa. CTallMOHAPHOE 3JIEKTPUYECKOE
noyie. OJEKTPUYECKHME IEeMH C TMOCIACAOBATeIbHBIM ¢ TapaUIeIbHBIM  COSTMHEHUSIMU
MPOBOJIHUKOB. DJEKTPOABIKYIIas cuia. 3akoH OMa Juisi HEOJHOPOJIHOIO y4acTKa LEeNnu U AJis
nosiHo nenu. [IpaBuna Kupxroda. PacueT pa3BeTBICHHBIX JEKTPUUECKUX IIETICH, CMEITAaHHBIX
coequHeHU TPOBOAHUKOB. IIIYHTBI ¥ JOMOMHUTENBHEBIE CONMPOTHUBIEHUS. PaboTa U MOIIHOCTH
Toka. 3akoH Jlxoyns-Jlenna.
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OnexTpuueckuid TOK B MeTayiaX. OCHOBHBIE TIOJOXKEHUS DSJIEKTPOHHOM TeopuH
MIPOBOJIMMOCTH MeTauioB. CKOPOCTh YHNOPSAIOYEHHOTO JABHKEHHS JJIEKTPOHOB B IPOBOIHHKE.
3aBUCHUMOCTb CONPOTHUBIICHUSI OT TemIiepaTypbl. CBEpXIPOBOAUMOCTb. DJIEKTPUYECKUI TOK B
MOJIyIPOBOJHUKAX. DJIEKTpUUYECKass MPOBOAUMOCTh IOJYNPOBOJAHUKOB U €€ 3aBUCHUMOCTH OT
Temneparypbl U ocBeuieHus. CoOCTBEHHass M MPUMECHAs MPOBOJUMOCTDH IOJIYIPOBOJAHHUKOB.
Tepmo- u GOTOPE3UCTOPBI. IICKTPOHHO-IBIPOYHBIA Mepexoa. [lomynpoBOAHUKOBBIN THO/I.
Tpansucrop. IlpuMeHeHue MOTYIPOBOAHUKOBBIX MpubopoB. Tpurrep kak smemeHT DBM.
WNHrerpasibHble CXEMbI. OJIEKTPOHHAsg HMUCCUA. BoibT-aMIiepHas XapaKTepUCTHKA JUOJA.
ONEKTPOHHBbIE NMYYKH M MX CBOMCTBA. DJIEKTPOHHO-Iy4yeBas TpyOKa. DJIEKTPUUECKUN TOK B
pacTBOpax M paciuiaBax 3JIEKTPOJUTOB. 3aKOH 3JIeKTpoiu3a. OmnpeneneHue 3apsaa 3JIeKTPOHA.
[IpuMmeHeHre 3JeKTpoiau3a B TEXHUKE. DJIEKTPUUECKUH TOK B razax. HecamocrosTenbHbIN U
CaMOCTOSITENIbHBIN pa3psnbl B razax. Bumasl camocTosrensHoro paspsna (TJIelolui, HCKPOBOH,
KOpOHHBIN, nyroBoil). Ilonstue o muasme. MI'/[-reneparop. DneKTpUUYECKUl TOK B BaKyyMe.
BakyyMmHBIN 1101 U TpUOI. DIEKTPpOHHO-TTydeBas Tpyoka. OnbiT Modde-Mumnrkena.

IIpaxmuxa. PacueT cOnpoTUBIIEHUS N1OCIIEOBATEIBHOI0, TAPAJUIEIBHOIO U CMEILIAHHOTO
COEIMHEHUSI MPOBOJAHUKOB. BpluMcieHne najeHuss HaNpsDKEHMs, CHUJIbl TOKA, BBIIEISAEMOMN
MOIITHOCTH B LIEMU MTOCTOSTHHOTO TOKa. Pacder cmoHBIX 1enel ¢ momouibio mpasui Kupxroda.
[loctpoeHne u aHalM3 BOJBTA-aMIIEPHBIX XAPAKTEPUCTHK PE3UCTOPOB, pACTBOPOB U
MOJIYTIPOBOIHUKOB.

2.4.6. Pa3nen 5. MaTtemaTuka B (pu3nuecKHX mpoieccax.

YpoBeHb NPeIbsABICHHUS MaTepraia 00eCIeYrBaeT yIaluMCs CTPOUTh MaTeMAaTHUECKUE
MOJIeNId (PU3UYECKUX IMPOIECCOB, a TAKXKE MOIY4YaTh HEOOXOIUMbIC 3HAYCHHS W 3aBUCHMOCTHU
(U3HYECKUX BEIMYMH, IMOCPEICTBOM pPEHICHUS Pa3jIMYHBIX YPaBHEHHM, HEPABEHCTB M aHAIIN3a
rpaguKoB.

Oolyuarmuecs OyayT 3HATh:
- OCHOBHBIC COOTHOIICHUS B TPEYrOJIbHUKE W TPUTOHOMETPUYCCKHE TOXKIECTBA,
(dbopMyIBI IPUBENEHUS U 3HAYCHUS TPUTOHOMETPUIECKUX (PYHKIUH IS Pa3InYHbIX YIIIOB;

- CBOMCTBA JIOTapu(MUYECKON U MOKA3aTENbHON QYHKIMH U UX TpaQUKH;
- METOJIbI pelIeHus JorapuhMUUECKUX U TTOKa3aTeIbHBIX YpaBHEHUN (HEPaBEHCTB);

- TIOHSTHS TPOU3BOIHON U TIEPBOOOPA3HOIA;

- OCHOBHbIE (opMyIibl TUHEepeHIIIPOBAHUS 1 UHTEIPUPOBAHHUS.

OOyyaromuecsi 0yayT ymeThb:
- TpeoOpa3oBhIBATh TPUTOHOMETPHUYECKUE BBIPAKEHUS W BBIPAKEHHUS, COJEpIKAIIe
J0rapuQMmBl;

- pemarh MpOoCTeHIne TPUTOHOMETPUYECKHE, MOoKas3aTeldbHble U JOorapupmuyeckue
YPaBHEHUS U HEPABEHCTBA,

- HaxOJUTh MPOM3BOJAHYIO, a TAaKXK€ MPOMEXKYTKH 3HAKOMOCTOSHCTBA U MOHOTOHHOCTH
pa3NIUYHbIX (QYHKINMT;

- pC€IIaTh SKCTPEMAJILHBIC 3a/Ja4 MECTOAAMU MATEMATUICCKOT'O aHAJIN34,

- HaXOJMUTh NepBOOOPaA3HYIO (MHTErpall) Pa3IUYHBIX 3JIEMEHTAPHBIX (QYHKUIUHN U IUIOIIAb
KPUBOJIMHEHHOM Tparenny.
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DopMbl 3aHATHH, UCIIOJIB3YEMBIE IIPU U3YYEHUU JAHHOTO pas3zeiia:
- JIEKIIMOHHAas;

- IPAKTHKYM I10 PEIICHUIO 3a/1a4;
- mabopartopHasi pabora;

- UHAMBHyalbHAas PaboTa;

- TpymIoBas padora;

- UHAMBHyaTbHAsI KOHCYJIbTAIHS,
- TPYIIIOBasi KOHCYJIbTAIIUS;

- KOHTpOJ'IBHBIﬁ TECT.

Tema 1.4. Tpuronomerpus

Teopusa. I'paduku TpuroHoMerpuueckux ¢QyHkIuil. OOpaTHblE TPUTOHOMETPUUECKHE
¢ynkuuu. TpuroHoMeTpuyeckue ypaBHEHHUs. Buabpl TpUrOHOMETPUUYECKHX YpaBHEHUH,
OCHOBHBIE MeTOAbl UX pemieHus. OTOop KopHEW. 3amuch pemieHus. TpUTOHOMETpUYECKHE
HEpPaBEHCTBA.

Ilpakmuxa. Tloctpoenue rpadukoB TpuroHoMmerpudeckux (ynkmmii. [IpeoObpazoBanue
BBIp@KEHUH,  coaepkalmMx  oOpaTHble  TpUroHomeTrpuueckue  (yHkuuu.  PerienHue
TPUTOHOMETPUUECKUX YpPAaBHEHUN M HEPAaBEHCTB pa3iMuHbIMM MeTtoiamu. OTOOp KopHel
TPUTOHOMETPUUYECKUX YPaBHEHUH.

Tema 1.5. Jlorapupmuueckasi 4 nokazarejabHast GQyHKIUH

Teopus. Iloka3arenbHas ¢yHKuus U ee cBoicTBa. Jlorapugmel, cBoiicTBa JorapupmoB.
Jlorapudmuueckast ¢(yHKOMsT W ee cBoicTBa. [loTeHImpoBanue u JorapuMHUpOBaHUE.
Paznuunble crocoObl peleHus MoKa3aTeslbHbIX M Jorapu(MUUECKUX ypaBHEHUH. YpaBHEHUS,
CBOJAIIMECS K ITOKA3aTEIbHBIM U

norapupmuueckuM. CucreMsl ypaBHeHuil. HepaBeHcTBa, copeprkaliye nokazaTelibHble U
norapudmuueckre QyHKIUH.

Ilpakmuxa. TlpeoOpa3zoBaHMe BbIpaXEHHH, cojepxamux Jorapudmel. Pemenue
MOKa3aTelbHBIX  YpaBHEHMH W  HepaBeHCTB. Haxoxnenue oOmactu — ompeseneHus
JorapupMHUECKUX ypaBHEHMH. PemieHue gorapupmMuueckux ypaBHEHUH U HepaBeHCTB. MeToJ
panuoHanu3anuu. lcnonb3oBaHWe CBOWCTB (QYHKIUN MpH pPEIIEHUU JIOTapUPMHUUECKUX U
[OKa3aTeJIbHbIX YpaBHEHHUH M HepaBeHCTB. CHCTEMbI IMOKa3aTeNbHBIX U JIOTapu(PMUUYECKUX
YpaBHEHUM.

Tema 1.6. I[IpousBognas

Teopus. CKOpoCTb HpOTEKaHMs Ipouecca. MrHoBeHHas ckopocTb. KacarenbHas k
rpaduxy ¢pyakuuu. Ilonstie o mpenensHoM nepexoze. Ilpenen, ero cBoiicTa, 3ameuyaTenbHbIE
npenensl. [Iponssognas. Juddepenuman. HenpepsiBHOCTh U tuddepeHmpyeMocTs QyHKINMN.
[lpaBuna BeUMCIEHUS NPOU3BOAHBIX. [Ipom3BoaHble pa3nuuHbX QyHKUUH. Bropas
IPOU3BOJHAS; €€ MeXaHWYecKui cwmbici. [Ipon3BojaHBIE BBICHIMX MOPSAIKOB. YpaBHEHHUE
KacaTenbHOM K rpaduky Qynkuuu. [IpunoxkeHne MpoM3BOIHONW K HMCCIEIOBAHUIO (YHKIHH.
Hccnenoanue pyHKIIMM Ha MOHOTOHHOCTB. JlocTarouHoe ycioBue skctpemyMa. Hanbonbiiee u
HaMMEHbIIIee 3HaYeHU (PYHKIIMM Ha MPOMEXYTKe (KOHEYHOM U OeckoHeuHoM). Vcrnonb3oBaHue
MIPOU3BOJHON B (PU3HUECKUX 3a7auax.

Ilpaxmuxa. PemieHne 3anay Ha HaxoxXkJAeHue npezaenoB. HaxoxaeHue NpoM3BOIHBIX
IPOCTBIX U CIOXKHBIX (QyHKIUH. Pemenne 3anau Ha ucciaenoBanue pyHKIUH HA MOHOTOHHOCTb.
Pemrenue 3amau Ha HaxoKJeHHE SKCTpeMyMoB (yHkimid. HaxoxkeHue acuMOTOT IpagHKoB.
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Pemenue 3ama4 Ha HaXOXKIEHUE HAMOOBIIIETO U HAMMEHBIIIETO 3HaUCHUST (DYHKIIMU Ha OTpPE3Ke,
peLIeHNE 3a1a4 Ha ONTUMM3ALIUIO.

Tema 1.7. UnTerpan

Teopus. IlepBooOpazHas u ee cBoiictBa Heomnpenenennslii unTerpan. IlpaBuna
HAXOXJICHUS TEPBOOOPA3HBIX, HEMOCPEICTBEHHOE WHTETPUPOBAHUE, HMHTETPHPOBAHHE 10
yacTaM, nojactaHoBka. Ilnomanps kpuBosnHEHHON Tpaneuuu. OnpeaeaeHHbId HHTErpall U €ro
cBoiictBa @opmyna Heiorona-Jleitonuna. [IpuOnamkeHHOE BBIYMCICHHE ONPEACICHHBIX
uHTerpanoB. Ilpunoxxenus uHTerpanoB. Beluncienue riomaneii # 00bEeMOB F€OMETPUUECKUX
¢uryp. Ucnons3oBanue nHTErpasia B GU3MYECKUX 3a1a4ax.

Ilpaxmuxa. Pemenue 3a1ay Ha HaXOXKJeHUE MepBooOpa3Hoi. HaxoxkeHue MHTErpaaoB
pa3IMYHBIMU MeTOJaMu. PerieHue 3aja4 Ha BHIYMCIICHUE TUIOMIAIM KPUBOJUHEHHON Tparielnuu,
Ha HaxoXKJIeHHe O0BEMOB TI'eOMETpUUYECKUX Tell. PemieHue ¢uznueckux 3aaady HpU MOMOLIU
MHTEerpaa.

2.4.7. Pa3nen 6. DJaeKTpoAHHAMHKA

VYpoBeHb peabsABICHUS MaTepraia 00eCeYMBaeT y4aluMcs peniarh 3a/1auu

MOBBIIIEHHOI'O YPOBHS CJIOXHOCTHM UM 3KCIIEPUMEHTAJIBHO IPOBEPSATh OCHOBHBIE
3aKOHOMEPHOCTH 3JIEKTPUYECTBA M MarHeTusMa, a TakKXKe KojeOaTelabHbIX M BOJHOBBIX
IPOLIECCOB.

Oolyuariuecs OyayT 3HATh:

- OCHOBHBIC TTOHATHUS TCOPUH DIICKTPOMArHUTHBIX KOJICOAHUH U BOJIH: 3JICKTPOMAarHUTHAs
WHAYKIHS, CAMOWHIYKIUS, WHIYKTUBHOCTh, CBOOOJHBIE W BBIHYKICHHBIC KOJICOAHWS;
KOJIOATENbHBI  KOHTYp; TEPEMEHHBI TOK, PpE30HAHC, OJJICKTPOMAarHUTHAas  BOJIHA;
uHTEpPepeHIus, Tucnepcus, AMPpakysl, MoJIIpU3aLus AIEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI 3JIEKTPUYECTBAa M MarHetusMa: 3akoH KyiioHa, 3aKOH cOXpaHEeHUus
3apsina, 3aKkoH OMa JuIsi HeOTHOPOIHOW U TIOJTHOM 1enu, npaBuia Kupxroda, 3akon buo-Casapa-
Jlamnaca;

- OCHOBHBLIC 3aKOHBI TCOPUHU OJICKTPOMAIrHUTHBIX KOJcOaHMii MW BOJH: 3aKOH
BHCKTpOMarHHTHOﬁ HHAYKIHHU, 3aKOHBI OTpaXXCHUA, IIPpEIOMJIICHUS u MOTJIOIICHHA
SJICKTPOMArHMTHBIX BOJIH, MOCTYJIAThl TCOPUHU OTHOCHUTCIILHOCTH,

- CYTh OCHOBOIIOJIATAIOIINX OMBITOB 3JIEKTPOAMHAMUKU: ONbIToB dpankivna, BomabThl,
Kynona, Oma, Amnepa, @apanes, ['epua;

- BO3MOXXHOCTH TPAKTUYECKOTO0 MPUMEHEHHUs SIBICHUI U 3aKOHOB 3JIEKTPOAMHAMUKH:
AJIEKTPOU3MEPUTENIbHBIE TPUOOPHI, MAarHUTHas 3alucCh 3BYyKa, AJIEKTPOHHO-IydeBas TpyOka,
HOJYIPOBOJHUKOBBIN JHOM, TEPMOPE3UCTOP, TPAH3UCTOP, TEHEPATOP IEPEMEHHOI0 TOKA, CXeMa
panuoreneOHHOHN CBsI3H, MHAYKIIMOHHAs CBapKa, TpaHC(HOpMaTOphI;

- OCHOBHBIE W3MEpUTENIbHbIE MPUOOPHI FMEKTPOAMHAMUKH: OCIMIIIOrpad, MyIbTUMETP,
TEPMOPE3UCTOP;

- MCTOABI pCIICHUA OJIMMIIMAAHBIX 3a/4a4 I10 SJICKTPOANHAMUKE.

Ooyuarmmuecst OyayT ymerh:
- TpaBWIbHO ONUCBIBATh M  OOBACHATH OCHOBHBIC SIBJICHHS W  TPOIECCHI
SJICKTPOAMHAMHKH, JaBaTh TOYHBIC OIIPCACICHUSA OCHOBHBIX OHATHHU OJICKTPOMArHeTu3Ma,
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- pemaTth 3aa4d Ha 3aKOH COXPAHEHMs JIEKTPUUYECKOro 3apsijaa, 3akoHbl Kynona, OwMa,
npasuia Kupxroda, Jlenna, 3akoH 3JIeKTPOMarHUTHOW MHAYKLMU; Ha JBW)KEHUE U PaBHOBECHE
3apsKEHHBIX YaCTHUI] B 3JIEKTPUUECKOM M MATHUTHOM IOJISIX;

- BBIUUCIIATH HAMPSDKEHHOCTh, HANPSDKEHUE, CHITY TOKa, paboTy 3JIEKTPUYECKOro OIS,
ANEKTPOEMKOCTh, MAarHUTHYIO MHAYKIUIO, cuiy JlopeHua, cuimy Ammepa, a Takke mapameTpbl
K0JIe0aTEIbHOTO KOHTYpPA U DJIEKTPOMArHUTHOW BOJIHBI;

- 1/1306pa>1<aTb N YUTATh SJICKTPUICCKUC LICIIU, 3aBUCUMOCTHU OCHOBHBIX

apamMeTpoB KoJIeOaTeIbHOIO KOHTYpa OT BPEMEHH;
- CTPOMTbH BEKTOPHBIE AUArpaMMBbl JIEKTPUUECKUX KOJIeOaHHIi;

- ONpPEAENATh HKCHEPUMEHTAIbHO MapaMEeTpbl 3JIEKTPUUYECKUX Leneil, MpOoBEepsATh HX
UCIPAaBHOCTh; M3MEPATh MapaMeTphbl 3JEKTPUYECKOr0 M MArHUTHOIO IOJIEH; MOJy4aTh Ha
ocumiorpade KapTuHy EKTPUUYECKUX Konebanuii u ¢purypsl Jlnccaxy;

- TOJb30BaThCs  (U3MUECKMMH  NPUOOpaMH:  amMIepMETPOM,  BOJBTMETPOM,
MYJIBTUMETPOM, OCITIILIOTrPad)oM, TEHEPATOPOM IICKTPUICCKUX CUTHAJIOB;

- peliaTth 3aAavud IO 3JICKTPUUCCTBY, MAIHCTU3MY, KOJIEOAHHSIM MOBBIIIEHHOI'O YPOBH:A
CJIOKHOCTH M OJIMMITMAJHBIC 3a/1a4H.

®opMbl 3aHATHIA, UCTIOIb3yEeMbIe IPU U3YUYEHUU JaHHOTO pa3jena:
- JICKI[UOHHA,

- UHIUBUYalbHas paboTa;

- TpynmoBas padora;

- HHAWBHUyalbHAs KOHCYJIbTAIHUS;
- IPYyMIIOBasi KOHCYJIbTALIUS;

- UTOTOBBIII TECT.

Tema 2.1. MarauTHoe moJie

Teopua. MarHutHoe B3aMMOJEHUCTBHE TOKOB. MarnutHoe mnosie TOKa. MarnurtHas
uHAYKUMS. JIuHMKM MarHuTHOM wuHAyKuuH. MarautHeii notok. Cuna Awmmepa. [lpuHnun
NEHCTBUS AIEKTPOM3MEPHUTENBHBIX MPUOOpoB. I'poMkoroBopurens. Cuna Jlopenna. JIBmkeHue
BJIEKTPUYECKUX 3aPANIOB B DJIEKTPUYECKOM W MArHUTHOM TOJSX. YCKOPHUTENIH 3apsiKEHHbBIX
yactull. Macc- cnektporpad. MarHuTHbIe CBOWCTBA BEUIECTB. JJIEKTPUUECKUN JIBUTaTellb
IMOCTOSTHHOTO TOKA.

Ilpaxmuxa. Beraucnenne MHAYKIWA MArHUTHOTO TOJS JUISl Pa3jiMyHON KOH(UTYpaluu
poBOTHUKOB. PacueT cunbl Amrnepa u JlopeHiia, mapaMeTpoB TPACKTOPHH 3apsHDKEHHBIX YaCTHIT
B MarHuTHoM none. KauecTBeHHOE OIMCAHHWE SBJICHHH, CBSA3aHHBIX C MArHUTHBIM IIOJIEM B
BEIIIECTBE.

Tema 2.2. DJIeKTPOMATHUTHAS UHIYKIHUS

Teopusa. SBnenue snekTpoMarHuTHOM wuHAYKIMU. OJC wuayknuu. WHIyknmoHHOE
AIEKTPUYECKOE TMOJ€. 3aKOH MIEKTpOMarHUTHOM uHAykuuu. IlpaBwio Jlenma. Buxpepoe
JNIEKTpUYECcKoe Toje. DIeKTpoAuHaMHu4Yeckuid MukpodoH. CamouHayknuss. WHIyKTHUBHOCTb.
BnusHue cpeasl Ha HMHIOYKTUBHOCTb. OJHEpPrus MarHutHoro mnoissd. IlnoTHocTe »HEprum.
OTHOCHUTENBHOCTh JJIEKTPUUYECKOT0 M MarHUTHOro mojeil. IIoTHOCTh SHEeprum MarHUTHOTO
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noJis. DIEKTPUUYECKUI TeHepaTrop

ITOCTOSIHHOTO TOKa.

Ilpakmuka. PemieHue KayeCTBEHHBIX M PACYETHBIX 3a4ad IO 3JIEKTPOMArHUTHOM
uHaykiuu. Beruucnenne D1C caMOMHAYKIMH, SHEPTUU 3apsHDKEHHOM KATYIIKM M MarHUTHOTO
OJISL.

Tema 2.3. DileKTPOMArHUTHBbIE KOJIEOAHUS U BOJIHbI

Teopus. KonebarenpbHoe MBUXKEHHUE U KosieOaTenbHas cuctema. CBoOOAHBIC KOJIeOaHus B
ueaNbHbIX KoJebaTenbHBIX cucTeMax. [apmonudeckue kosiebOanus. Ilepuoa, wyactora,
amumatyna, (asa rapmoHudeckux konebanuid. [lpuHnmn cymepnosurnuu. ['paduueckoe
Npe/CTaBICHUEe TapMOHHUYECKUX KoneOaHuil. CrokeHue TapMOHHYECKHX  KOJeOaHUU.
Bekropubsie nauarpammbl. Herapmonwueckue kosiebaHusi. CBOOOJHBIC JIIEKTPOMATHUTHBIC
koneOanusi B KoHType. IIpeBpamienue sHeprun B kojebarenbHOM KoHType. CoOcTBeHHas
yacToTa KoJeOaHM B KOHType. 3aTyXalollue JJIeKTpUUecKue KojeOaHus. AHaIorus
JJIEKTPOMArHUTHBIX U JIEKTPUUECKUX KoyiebaHuil. ABTokonebanus. ['eHepaTop He3aTyXarommx
Konebanuii (Ha TpaH3ucTope). BeIHYXKIEHHBIC dJIeKTpUUecKue KoieOanus. [lepeMeHHBIH TOK.
I'eneparop nepemeHHOro ToKa. JleicTByronIMe 3HaUeHHs HANPSYKEHUH U CUJIbl TOKA. AKTUBHOE,
€MKOCTHOE ¥ MHIYKTUBHOE COMPOTUBIICHUS. 3aKOH OMa JIJIsl AJIEKTPUUECKOM 1IeNU TEPEMEHHOTO
Toka. Pe3onanc HampspkeHuM u TOkOB. CrmocoObl MOJNy4eHHs] HETapMOHHYECKHX KOJICOaHHIA.
Tpanchopmarop.

DIEeKTPOMarHuTHOE MoJie. DIEKTPOMATHUTHBIE BOJHBI U CKOPOCTh MX PaCIpOCTPAHEHHUS.
VYpaBuenue BomHBL. OTpakeHHE, NpPEIOMIICHHE, UHTEepPepeHIrs, IUPPaKIUs, MOJIPU3ALUS
AJIEKTPOMArHUTHBIX BOJH. DHEPrusl 3JIEKTPOMArHUTHON BOJHBI, 00bEMHAs MJIOTHOCTh SHEPTUU
BonHBL. M300perenue paguo A.C. [TonosbmM. [Ipuanmn pagnoreneoHHON CBA3M, MOy U
nerektupoBanue. Ilpocreitmuii paguonpueMuuk. Pamunonokamus. TeneBunenue. PazBurtue
cpencTs cBs3u B Poccum.

[locTynatel TeOpuM OTHOCUTENIBHOCTH OWHIITEiHA. OCHOBHBIE CIEICTBUS TEOPUHU
OTHOCHUTEJILHOCTH M HX OHKCIIEpUMEHTalibHasg TMpoBepka. CKOpPOCTh CBeTa B BaKyyMe Kak
npeesibHasl CKOPOCTh Nepenaun curHana. VMmynbc, 3HEpruss U macca B PENIATUBUCTCKOM
JTUHAMUKE.

Ilpaxmuxa. TlocTpoeHHE BEKTOPHBIX IUArpaMM OJJIEKTpUYECKuX KonebaHuil. Pacuer
napamMeTpoB I€NMU TMEPEeMEHHOT0 TOKa (€MKOCTHOTO W WHAYKTHBHOTO COMPOTHUBJICHUN U
MOIIHOCTH TIEPEMEHHOT0 TOKa). Perenne 3aa4 mo 3eKTpOMAarHUTHBIM KOJIeOaHUSM U BOJTHAM,
pacuer kodd¢unmenta tpanchopmanuu. KauecTBeHHOE W uMCleHHOE omnucaHue 3(¢eKToB
TEOPUH OTHOCUTEIBHOCTH.

2.4.8. Paznen 7. Ontuka. KBanroBas u siiepHas ¢pusuka

ypOBeHL NpEabABIICHUA  Marcpualia o0OecrieynBaeT ydyamumcesa - peliarb  3a4avuu
IMMOBBIIICHHOI'O0 YPOBHA CJIOKHOCTHU U SKCIICPUMCHTAJIBHO IIPOBEPATH OCHOBHBIC 3aKOHOMEPHOCTHU
OIITHKH, aTOMHOM (I)I/I3I/IKI/I u (I)I/BI/IKI/I ATOMHOTIO A4pa.

Oo0yuarmmuecst OyayT 3HATh:

- OCHOBHBIE MOHSTHS ONTHKH: CBET, JIMH3a, 3€PKaJ0o, MHUMOE WU JIEHCTBUTEIILHOE
n3o0paxeHue; nHTepdepeHI s, JUPpakuus U noaspuszanus cBeTa; TudpakuOHHAsS PELIETKa,
30HHAas IUIACTUHKA;

- OCHOBHBIC TIOHSTHS KBAaHTOBOW (DM3MKHU: TEIUIOBOE H3ITy4YCHHE, aOCOIIOTHO UYEpHOE
Teno, KBaHT, (GOTOH, (oTodh(dEeKT, CTarMOHAPHOE COCTOSIHUE, HW30TON, KBAaHTOBAaHUE U
JTUCKPETHOCTh, NeOpoilieBCcKasi JIMHA BOJHBI, SIIPO, HEHUTPOH, MPOTOH, SJAEPHBINA peakTop,
CYETYHK U JICTEKTOP YaCTHII U JP.;
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- OCHOBHBIC 3aKOHBI ONTHKH: 3aKOH OTPAXEHUS W TPEIOMIICHHS CBETa, YPaBHEHUE
TOHKOM JIMH3BI M  c(epuyeckoro 3epkaja, yCIOBHME MAaKCUMYyMOB U  MHMHHUMYMOB
UHTEepPEpEeHIIMOHHON W Au(paKIMOHHONM KapTuHbL, 3akoH byrepa- JlamGepra-bepa, 3akon
Mamroca;

- OCHOBHbBIC 3aKOHBI KBaHTOBOW (pu3uku: 3akoHbl BuHa u Credana- boibiiMaHa, 3aKOHBI
CroneroBa u ypaBHeHUe DiHIITelHA U1 PoTodddekra, moctynarel bopa, runoresa ne bpoiins,
COOTHOIICHUE HeompeeaeHHocTel ['elizeHOepra, 3aKOH PaJUOAKTHBHOTO pacraja, MpaBuia
CMCHICHUA IPHU PAANOAKTUBHBIX U3JTYUCHUAX

- CYTh OCHOBOIIOJIATAIOIIMX OIBITOB ONTHKH M KBAaHTOBOW (U3WKH: OMBITOB HbIOTOHA,
IOnra, ®penens, Pezepdopna, Komnrona, Cronerosa, Jlebenesa u np.;

- BO3MOXKHOCTH MPAKTUYSCKOTO MPUMEHEHUS SBJICHUH W 3aKOHOB ONTHKH U KBAaHTOBOM
Gu3MKM: OYKM, TPOCBETISIIONIAS — OMNTHKA, Teneckor, (otodnement, I[13C-matpuia,
CIEKTPAJIbHBIN aHAIM3, aTOMHAs 3JICKTPOCTAHIIHS, JTydeBas Teparus 1 Jip.;

- OCHOBHBIC HM3MEPUTEIbHbIE NPUOOPHI ONTHKH M KBAHTOBOW (HM3MKHU: IIOJISIPOHI,
pedpakromerp, cnekrporpad, audpaxmuoHHasS pemeTKa, (POTOIIEKTPOHHBIH YMHOXKHUTEIb,
doropesucrop, cuerynk [ 'elirepa;

- MCTOAbI PCHICHHA OJIMMIIMAJIHBIX 3a/1a4 I10 OIITUKC U KBaHTOBOM (I)I/ISI/IKC.

O0yuyaromuecsi 0yayT ymeThb:
- [IpaBHUJIbHO OIIMCbIBATh U OOBSICHITh OCHOBHBIE ONTUYECKHE U KBAHTOBBIE SIBICHHUS WU
IPOLIECCHI, 1aBaTh TOUHbIE ONPE/IEICHUS OCHOBHBIX NOHATHI ONTUKU U aTOMHOM (pu3uKy;

- pemiath 3ama4d Ha 3aKOHBI (GoTod(deKTa, 3aKOHbI BOJHOBON M TE€OMETPHUECKOM
ONTHUKHU, 3aKOH PaMOaKTUBHOT'O Pacraja;

- BBIUMCIATH MapaMeTpbl ONTUYECKHMX CHUCTEM ((OKYCHOE pAcCCTOSHME JIMH3BI,
yBEJIMYEHUE M300pa)KeHUs, TOJLIMHBI IJICHOK), aTOMHBIX COCTOSHHUI (paguychl OpOMTHI U
CKOPOCTb 3JIEKTPOHA, padoTa BbIXO/a AIEKTPOHA) U SAEPHBIX PeaklUil (BblaeaseMast TEeIIoTa);

- CTPOUTH XOJI JIy4eil B ONITUYECKUX CUCTEMaX, H300paXkaTh

U IU(PPaKIHOHHBIE CXEMBI, a TAKKE YHEPTeTHUYECKUE YPOBHHU aTOMa;

- TIPOBEPSTHh OSKCIIEPUMEHTAIbHO 3aKOH Maitoca, 3aKOH MPEIOMJICHUS U OTPaKECHUS
cBeTa, 3akoH byrepa-JlamGepra-bepa; momydare WHTepQepeHIMOHHbIE U AU(pPaKIMOHHBIC
KapTUHBI TI0 pa3JIMYHBIM CXeMaM | ONPENeIsITh W3 HHUX MapaMeTpbl OTPAXKAIOIMIUX U
MPOMYCKAIOIIUX CHCTEM, OMpeNeNnsTh (OKYCHOE pacCTOSHUE IMH3BI; HAONI0OaTh aTOMHBIE
CIIEKTPHI;

- TIOJIb30BaThbcs (PU3NYECKUMHU MPUOOPAMH ONTUKU M KBAaHTOBOW (DU3UKU: MOJISIPOUIOM,
pedpakromerpom,  crnektporpadoMm,  AUGPAKIUOHHON  PEmIeTKOH,  (POTOITEKTPOHHBIM
YMHOXXHTEJIEM, (POTOPE3UCTOPOM, JIMH30M;

- pemaTrh 3a/la4d MO ONTHUKE M aTOMHOW (PM3HKE TOBBIIIEHHOTO YPOBHS CJIOKHOCTH U
OJINMITHA/IHBIE 33]IaUH.

@opMBbI 3aHATHN, UCIIOJIB3yEMbIE IPU U3YUYEHNH JAHHOTO pasjena:

- JIGKIITUOHHAS;

- MHAUBUAYaIbHas paboTa;

- rpynnoBas paboTa;

- MHAUBHUAYaIbHasl KOHCYJIBTAIINS,

- TPYIIOBasi KOHCYNbTALINS;

- UTOTOBBIN TECT.

Tema 3.1. BonnoBas onTuka
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Teopusi. DNEKTPOMAarHUTHBIE M3MYyYEHUS Pa3HBIX JUIMH BOJH - PaJUOBOJIHBI.
HndpakpacHoe u3iaydeHure, BUIUMOE U3ydyeHHUE, YabTpadruoieToBOe, peHTT€HOBCKOE U raMMa-
m3nydenre. CBer Kak osJeKkTpomarHutHas BosiHa. CkopocTh cBeTa. KorepeHTHOCTb.
WNurepdepentius cBera. HHTepdepennmonnsie cxembl (cxema FOnra, 3epkanmo Jlnoiina,
ounpusma wu Omsepkana Openens). CHekTpanbHOE pasloKEHHE TpU HHTEPHEPECHIINU.
Hudpakmus cBera. [lpuamun [oitrenca-®Openens. Meton 30oH @Dpenens. JudpakuuoHHas
peleTKa.

Judpakuvonnpii  cnektp. OmnpeneneHue IIUHBI CBETOBOM BoJHBL. [loHsATHE O
ronorpaduu. Ilonsipuzanmsi cBeTa W €€ NMPUMEHEHHWE B TEeXHHKE. Jlucmepcusi M MOMIOIICHUE
cBera. 3akoH byrepa-JlemOepra-bepa. Jlucnepcuonnslii criekTp. CIIEKTPOCKOIT.

[Mpaktuka. M3o00pakeHue, aHAIW3 H pacuyeT pPa3IMYHBIX WHTEP(PEPEHIIMOHHBIX U
nudpakiMoHHBIX cxeM. PemeHue 3amau Ha 3akoHbl byrepa-Jlambepra-bepa u Maioca.
Brruncnenue n3aMeHEHHs! IJTUHBI, YaCTOThI, CKOPOCTH M MHTEHCUBHOCTHU CBETA MPU MPOXOXKICHUN
€ro 4yepe3 BELIECTBO.

Tema 3.2. [eomeTpuyeckas onTuka

Teopus. T'eomeTpuueckas ONTHKAa KaK MpEENbHBIA CiIydail BOJHOBOM ONTHKU. 3aKOHBI
reOMETPHUUYCCKON ONTUKU: 3aKOH MPSIMOJIMHEHHOTO PACHpOCTPAHEHHS, 3aKOH OTPaKEHHsI, 3aKOH
npenomiieHust cera. Ilpunnun ®depma. [lnockoe u chepuueckoe 3epkana. IlomHoe oTpakeHue.
JIunza. ®opmyna ToHko# uH3b1. Chepuyeckas U XpoMaTHueckas abeppanus. Y BeIMueHHE JTUH3BI.

I'ma3 xak ontuyeckas cuctema. Jlepextsl 3peHus. Ouxu. doromerpus. CBeTOBOH MOTOK.
Cuna cBera. OCBEHICHHOCTh. 3aKOH OCBeNICHHOCTH. CyOBEKTHBHbIE U  OOBEKTHUBHEIC
XapaKTepUCTHKH u3nydeHus. Onrudeckue npubopel. Doroammapar, MPOEKIMOHHBIC amIaparsl,
Jdyna, MHUKPOCKOI, 3pUTENbHBIE TPYObl, Teneckomn. Pa3pemaronias CHnocOOHOCTh ONTHYECKHX
MpuOOPOB.

Ilpaxmuxa. IlocTpoenue xoaa ny4a (M300paXeHNi ) TP MPOXOKICHNUHN (OTPAKEHUH) CBETA B
pasIMYHBIX ONTHYECKMX CHUCTeMax (JIMH3bl, NpO3padyHble MPU3Mbl U IIJIACTUHBI, 3€pKaia),
OIpeIeJICHUE MapaMeTPOB ITHX CUCTEM. PellieHHe 3a7ay Ha 3aKOHBI OTPAKCHHSI M MPEIOMIICHUS.
Beruuciienre mapamMeTpoB W300paKEHHs B PA3IUYHBIX NPUOOpPax, BOOPYNKAMOIIUX IJ1a3 YeIOBEKa
(Teneckom, Jyma, MHKpoOckoll). PacueTsl (OTOMETpHYECKHX BEIMYMH B Cllyyae pa3IM4YHbIX
WCTOYHUKOB CBETA M OTPAXKAIOIINX MTOBEPXHOCTEH.

Tema 3.3. ®duzuka atoma

Teopus. BO3HUKHOBEHME y4Y€HUS O KBaHTaX. 3aKOHbl TEIUIOBOIO  M3JIyYEHUS.
dotoanekTpuyeckuii APPEeKT U ero 3akoHbl. YpaBHeHHE (orodddexra. DPOTOH, €ro PHEPrus u
ummynbsc. Ipdext Komnrona. Onbir bore. [Ipumenenne hororddexra B Texnuke. JlaBieHue ceera.
OmnesiTel JIeObeneBa. Dddexr Komnrona. BomHOBEIE 1 KBaHTOBBIE CBOHCTBA cBeTa. ONBITHI U SBICHHS,
MOJITBEPIKIAIONINE CIIOKHOCTh atoma. Monenb aroma Pesepdopma. Ksanrossie moctymatsl bopa.
Mopuenb atoma Bonopoja 1o bopy. Ilpoucxoxaenne nuHeRvaTsix crieKTpoB. CEKTPhl U3IYUYEHUs U
nornomenud. Omnbitel  @panka u  I'epna. CroekTp JHEPreTUYECKUMX COCTOSIHMKM — aTOMOB.
Crnekrpanbubiii aHanu3. Tpyanoctu Teopuu bopa. I'mmoreza ne bpoiins. BonHoBbeie cBoiicTBa
anexTpoHa. Kopmyckymsipao- BoHOBOM nyanu3M. CooTHOIIEHHE HeonpeaenenHocrel ['eizenbepra.
[lonstue o kBaHTOBOM MexaHuke. CooTHolIeHHE HeompezaeneHHocTed. AToMm Bopopoaa. CruH
AJIEKTPOHA, MHOTOXJIEKTPOHHBIE aTOMbl. BbIHyXIeHHOe wu3nydeHue. Jlazeppl M MX NpPUMEHEHHE.
IIoHsATHE O HETMHEWHOM OINTHKE.

Ilpakxmuka. BpraucneHne XapakTepUCTUK TEIUIOBOTO M3Iy4YEHHs] aOCOIIOTHO YEPHOro Tela.
[TocTpoeHue sHepreTHUECKUX ypoBHEH aTomMa M pacdeT MapaMeTpoB JJIEKTpoHa B aroMe. Pemenue
3ama4 Ha 3aKoHBI (GoTodPdeKrTa W COOTHOMEHHUS HeomnpeaeneHHOCTH [ 'elizenOepra, ompenencHue
BOJIHOBBIX M KOPITYCKYJISIPHBIX ITapaMeTpoB (POTOHA M MUKPOYACTHII.

Tema 3.4. ®uznka aTOMHOTO siApa

Teopus. CoctaB atomHoro sijpa. M3oromnel. AaepHbie cuiibl. DHEPrUs CBSI3U aTOMHBIX SIZIEP.
CHeKkTp DHEPreTHMYECKHX COCTOSIHMM aTOMHOro sjapa. l'amma- wusnydeHuwe. PaanoakTHBHOCTS.
PaguoakTuBHble npeBpamieHus suep. Anbda-, 6eTa-pacnaj, raMma-u3iIydeHue Ipu anbga- U Oera-
pacnagax. Heitirpuno. MckyccTBeHHass paaguoakTUBHOCTb. 1103UTpOH. DKCIEpUMEHTaIbHBIE METO/IbI



28

perucTpanyu  3apsDKeHHBIX  YacTUIl. 3aKOH PaJMOaKTUBHOTO pacnaja. SaepHble  peaxivu.
DHEpPreTUYeCKUi BBIXOA SACPHBIX peaknmid. Jlemenue saep ypaHa. SpepHblii  peaktop.
TepmosnepHas peakius. [lonmyyeHrne pagnoakTUBHBIX M30TOMOB M UX HCIOIb30BaHue. [loHsATHE O
J103€ U3ITyYCHUS M OMOJIOTMYECKON 3aIluTe.

DJIeMEHTapHbIE YacTUIlbl. AHTUYACTUIIBI. B3auMHbIe MpeBpalieHus: 3JIeMEHTapHBIX YaCTHII.
dynnaMeHTabHBIE  B3auMojeicTBua.  Kmaccudukamus — snmeMmeHTapHbIX  9acTHIl.  CHEKTphI
3JIEMEHTapHBIX YacTull. JIenToHbI. AIPOHBI, KBApKH, TITFOOHHI.

Ilpakmuka. Pemenue 3a7a4 Ha MPaBUIO CMEIIEHUS NPH PAJUOAKTUBHBIX H3IIYYCHHSIX WU
3aKOH PaJMOAaKTHBHOTO pacmnana. BeluucieHue 3HEPrUM, BBIACISIOMICHCS B SACPHBIX PEAKIUAX.
CocraBneHre ypaBHEHHN TEPMOSJIEPHBIX PEaAKINI U ONpeiesieHue IPOYKTOB ATUX PEAKIIHA.

2.4.9. Urorosoe 3ansitue

KontponsHnas pabora.
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3. OPTAHU3BALIMOHHO-TEJATI'OI'HYECKHUE
YCJIIOBUA PEAJIM3ALIUUA ITPOT'PAMMBI

Pasznen Dopma IIpuémsbl u JupakTudeckuii | Texnmdeckoe ®opma
3aHATHUA METOAbI Marepua. OCHAILlEHHE | MOABeIeHUd
OpraHu3anum DJIeKTPOHHbIE HTOIOB
0o0pa3oBaTejiLHOI0 HCTOYHUKH
npoiecca
MaremaTuka B Kom6unu | 1) Undopmarmonno- | CaiTsr: 1) 1)
bu3HIECKIX pOBaHHAS | pereTHBHBIH alexlarin.net IMepconanbheiii | KonTpompHas
mporeccax 2) PenponykTHBHEII mathus.ru KOMIIBIOTEP pabota
3) IpoGemuoe 2) 2)
U3JI0KEHHE [Mpoekunonnoe | KoHTpoibHBIiH
4) YactuuHo- o0opynoBaHuE | TeCT
IIOMCKOBBIN 3) Hoctyn
5) JlucTaHIMOHHBIN ceru lHTEpHeT.
4) Hannuue
3IEKTPOHHOMU
TIOYTHI
MexaHnka Kom6man | 1) Madopmanmonno- | CalTsr: 1) 1)
pOBaHHas | pPELENTHUBHBII alexlarin.net [lepconanbubiii | KoHTponbHast
2) PenponykTHBHEII mathus.ru KOMITIBIOTEP pabota
3) IpobGaemHOE 2) 2)
U3JI0KEHHE [Ipoeknuonnoe | KoHTponbHBIN
4) YactuuHo- obopymoBaHne | TecT
IIOMCKOBBIN 3) Hoctyn
5) JlucTaHIMOHHBIN ceru lHTEpHET.
4) Hannuue
3IEKTPOHHOM
TIOYTHI
5) JdemoHcTpalg
WOHHOE 1
nmaboparopHOe
o0opynoBaHne
MomnekynspHast Kom6uan | 1) Mabopmanmonno- | CalTsl: 1) 1)
(uznka pOBaHHas | pelLeNnTHUBHBII alexlarin.net [lepconanbubiii | KonTponbHast
2) PenponykTHBHEII mathus.ru KOMITIBIOTEP pabota
3) IIpobaemHoe 2) 2)
H3JI0KEHHUE ITpoeximonHoe | KoHTponbHBII
4) YactuyHo- obopynoBaHue | TeCT
MIOMCKOBBIN 3) Hoctym
5) JlucTaHIIMOHHBIN ceru MHTepHeT.
4) Hannuue
JIEKTPOHHOMN
TOYTHI
5) demoHcTparlg
WOHHOE 1
nabopaTopHoe
00opynoBaHue
Onexrpoaunamuka | Komounu | 1) Undopmamumonno- | CaidTsl: 1) 1)
poBaHHasi | peleNTHBHbIHA alexlarin.net IMepconanbuelii | KoHTposbHas
2) PenpoyKTHBHbII mathus.ru KOMIIBIOTEP pabora
3) IIpobaemHOE 2) 2)
H3JI0KEHHUE IIpoexnuonHoe | KoHTponbHBIN
4) Yactnuno- obopynoBaHue | Tect
MOUCKOBBIH 3) Jocryn

5) JucraHMOHHBIN

cetu UHTepHeT.
4) Hanmnuwme
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JNEKTPOHHOU
MOYTHI

5) demoHcTpaig
HNOHHOE 1
nmaboparopHOe
obopynoBaHne

Ontuka n
KBaHTOBas (pHU3HKa

KomOunu
poBaHHast

1) NadopmarmonHo-
peLenTUBHBIN

2) PenponykTuUBHBII
3) [IpobnemHoOE
U3JI0KEHHE

4) YactuyHo-
MTOMCKOBBII

5) JlucTaHIIMOHHBIN

CaiTer:
alexlarin.net
mathus.ru

1)
[lepcoHanbHbII
KOMITBIOTEP

2)
IIpoexuuoHHOE
00opynoBaHue
3) Hoctyn
ceru MHTepHeT.
4) Hammmawme
JIEKTPOHHOMN
MOYTHI

5) emoHcTpalt
HMOHHOE 1
nmaboparopHOe
obopynoBanue

1)
KontponpHas
pabora

2)
KoHTponbHbIH
TecT
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