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[losicHuTenpHas 3anucka

®dusnka, Kak HayKa o0 Haubosiee o0IIMX 3aKOHaX MMPUPO/IbI, BHOCUT CYLIECTBEHHBIN BKJIA
B CHCTEMY 3HaHUN 00 Okpy»xKaroiieM Mupe. OHa pacKpbIBaeT poJib HAYKd B 3KOHOMHUYECKOM U
KyJbTYpPHOM Pa3BUTHUHU OOIIECTBA, CIOCOOCTBYET (POPMHPOBAHUIO COBPEMEHHOTO HAYYHOTO
MHUPOBO33pEHUs. SIBISASACH OCHOBOM HAy4yHO- TEXHHUUYECKOIO IMporpecca, (u3MKa MOKa3bIBACT
T'YMaHUCTUYECKYIO CYIIHOCTh HAYYHbIX 3HAHWM, MMOAYEPKUBAET UX HPABCTBEHHYIO LIEHHOCTb,
dbopMupyeT TBOpUYECKHE CIIOCOOHOCTH yuanuxcs. ['ymanuTapHoe 3HadeHure pU3UKU COCTOUT B
TOM, YTO OHA BOOPY)XAaeT OOYYaroIIerocss Hay4YHbIM METOJOM MO3HAHUSA, MO3BOJIIOIIUM
MOJIy4yaTh OOBEKTUBHBIE 3HAHUS 00 OKPYXKAIOIeM MHpE.

JlanHast mporpaMma pa3paboTaHa Ha OCHOBE ITPOTPAMM:

—«@uzuka» (pazpadboruuku: Jleyxuna W.I'., 'etmanckuii A.A., Ko3noBC.A., nexaroru
Ilentpa «Ilouck» - CtaBpomnoib, 2016r.);

—«/30pannble  Bompockl  ¢usukm»  (paspadotunk  M.A. CrpokoBa, memaror
nononauTeasHOro oopazoanus ' BOY Illkona Ne 46 - Mocksa, 2016r.);

—«®Duzuka s Bcex» (paspaborunk [oppkoBa ['.K., memaror nomoiaHUTENHEHOTO
obpazoBanus ['bOY Illkona Ne 1454 - Mocksa, 2016r.).

HanpasneHHoCTh porpaMmsl
[Iporpamma «B rinyounax ¢uzuku» (nanee IIporpamMmma) uMeer ecTeCTBEHHO-HAYUHYIO
HaIlpaBJIEHHOCTh, B CBA3M C 3TUM PAacCMAaTPUBAIOTCS TPU aKTyalbHbIX aCIEKTa U3yUEHUS:

— TEOPETHYECKUH: COJEp)KaHME TMPOrpaMMbl pPACCMATPUBACTCA KaK CpPEICTBO
OBJIAJICHUS] KOHKPETHBIMU (U3UYECKUMHU 3HAHUSIMH W YMEHUSIMH, HEOOXOIUMBIMU ISt
MPUMEHEHHUS B IPAKTUUECKON JEATEILHOCTH U JIJISl H3YUYECHHSI CMEKHBIX JTUCIUILINH,

— NPUKIAJHON: ColepKaHUe MPOrpaMMbl paCCMaTPUBAETCS KaK CPEACTBO IO3HAHUS
OKPY’KaIOIIEro MUPa, ¢ MOMOILBIO KOTOPOTO OCYIIECTBIISIETCS HAyYHO- TEXHUUECKUI Iporpecc
U Pa3BUTHE MHOTHX CMEXHBIX JUCLUIUINH;

— 001eo0pa3oBaTeabHbIN: COJIEpKaHUE MPOrpaMMbl pacCMaTPUBAETCS KaK CPEICTBO
pa3BUTHS OCHOBHBIX II03HABaTENbHBIX MPOIECCOB, YMEHHUS aHAJIN3UPOBATh, BBISBIATH
CYIIHOCTH U OTHOUIEHUS, pa3padaThiBaTh IJIAHBI JACHCTBUU W JENaTh JIOTUYECKHE BBIBOIBI,
OMHPAsCh HA TaKHe TUCIUIUIMHBI, KaK MaTeMaTuKa, (U3uKa, XUMUSL.

AKTyaJbHOCTb ITPOrpaMMBbI

AKTyallbHOCTh NpOrpamMMmbl OOYyCIIOBJIEHAa TEM, YTO B HACTOSIIEE BpeMs BOOIIECTBE
MOBBILIEH UHTEPEC K ECTECTBEHHBIM HayKaM. MHOrue acleKThl COBPEMEHHOM JKNU3HU - HAyYHO-
TEXHUYECKUH  Tporpecc, aBTOMAaTH3alUsi  IPOU3BOJCTBA, OCBOEHHE KOCMHYECKOIO
NPOCTPaHCTBA U T.JI., HEMBICIMMBI 0€3 ycnexoB B oOsactu ¢u3nku. Pu3nka - 3TO OCHOBA
TEXHUUYECKUX HayK. 3HAHUS M0 (PU3HKE ABISIOTCS HadyaabHOU 623011 17151 M3y4eHus ClelualbHbIX
npodecCrOHATBHBIX TUCIUITIHH.

®uzuka SBISETCS MOIIHBIM OpPYIHWEM pa3BUTHUSI MHTEIJIEKTYyaJbHBIX M TBOPYECKHUX
crocoOHoOcTe oOydaromuxcs, (GopMUpPYeT y HHUX TpeAcCTaBiIeHHe 00 OKpyXKarolem
MaTepuaibHOM MHpE, T[IOKa3blBa€T TYMAHUCTHUYECKYIO CYIIHOCTb HAYYHBIX 3HaHH,
NOJUYEPKUBACT WX HPABCTBEHHYIO IIEHHOCTb, 3HAKOMHUT C (PU3MYECKMMH OCHOBaMH
COBPEMEHHOT0 ITPOU3BOJICTBA U TEXHUKHU.

[legarornyeckas menecoodpasHocTs [IporpaMmel COCTOMT B TOM, YTO B IHpoliecce e&
peanu3ainyy, o0ydJarollecs OBJAJEBAIOT TEOPETHUECKUMH 3HAHUSMHU OCHOBHBIX MOHATHH U
3aKOHOB (U3MKM, YMEHUSMHU pemiath (U3MYECKHe 3aJayd Pa3HOTO YPOBHS CIIOKHOCTH,
HaBBIKAMU MPOBEJICHUs (PU3HMUECKUX IKCIIEPUMEHTOB U aHAJIN3a UX PE3YJIbTAaTOB.

Hosusna IIporpamMmsl
[Tporpammoii mpemxycMOTpEeHBI HOBBIE METOAMKH IPEMOJaBaHUS, B TOM YHCIE -
rubpugHoe oOydeHHe; OOydeHHUE C HCIOJB30BAHHEM KOMIIBIOTEPHBIX  TEXHOJIOTHH,
HOBOBBEJICHUH B MaTEMaTHYECKOW YaCTH Kypca, YUUTHIBAIOUINE TPEOOBAHUS, IPEIbSBIISICMbIE
OTICIBHBIMU pa3jieiaMu (U3UKH, OJUMIIMATAMH IIKOJIBHUKOB M KOHKYPCAMH Pa3IHUHBIX
YPOBHEHM.



B Ilporpamme mpeaycMOTPEHO 3HAUUTENIBHOE YBEIUYEHHUE AKTUBHBIX (OpM paldoThI,
HAIlpaBJICHHBIX HC TOJIbLKO Ha BOBJICUCHUC OGy‘-I&IOL[II/IXC}I B HAY4YHO- HCCJICHOBATCILCKYIO
NEeSITEIbHOCTh M O0ecredeHne MOHUMaHUS UMH (U3NYECKUX OCHOB OKPY’KAIOIIEro MUpPa, HO U
Ha TNPHOOpETeHHE HABBIKOB M YMEHHH CaMOCTOATENIBHO HMCKAaTh HOBYIO HH(OPMALHUIO U
pasJInYHbIe yTU pelIeHus (PU3NUECKHUX 331a4 pa3HOTO YPOBHS CII0KHOCTH.

Jannas IIporpamMma UCIOJIB3yEeT CUCTEMY B3aMMOCBA3aHHBIX 3aHSATHI,BBICTPOCHHBIX B
JIOTMYECKON MOCIIeI0BATEIbHOCTH U HAlpaBJIEHHBIX HA aKTUBU3ALMIONIO3HABATEIBHON chepbl
00y4aromuxcsi MOCPEACTBOM MPUMEHEHHsS Pa3HOOOPa3HBIX IEJaroruiiyecKuX TEXHOJOTUH M
(dopM paboThI, UHTETPUPYIOLIUX PA3HbIE BU/bI AEATEIbHOCTH.

IIpu peanmzanuu IIporpamMmbl HCHOJB3YETCS TEXHOJIOIUSA KPYMHOOJOYHON IMOAAYM
uHPOpPMALIUM M TOTPY)KEHHUS B IMpPEIMET C IMOCIEAYIONIeH CaMOCTOSTENbHOW MpopabOTKOM
OCHOBHBIX BONPOCOB (PU3MKHU MYTEM BBIOJHEHHUS KOHTPOJBbHBIX PabOT, TECTOB, OTBETOB Ha
BOIIPOCBI.

Llenp mporpaMmel: npuoOpeTeHue 3HaHUM MO0 (PU3HMKE C UCIOJIb30BAHUEM pa3IUYHbIX
UCTOYHUKOB HWH(POpPMAlMM W COBPEMEHHBIX HWH(GOPMAIMOHHBIX TEXHOJIOTHH, pa3BUTHE
UHTEJUIEKTYaJbHBIX M TBOPYECKHUX CHOCOOHOCTEH 00y4aromuxcsi, BOCHUTAHUE JIMYHOCTH,
TOTOBOM K PELICHMIO 3aa4, KOTOPBIE CTABUT HAYYHO-TEXHUYECKHUI IPOrpeCC.

3anauu [IporpamMmsr:

Obyuarowue:

- OBIIQJICHUE METOAaMU W (OPMHPOBAHUE YMEHHH pemars (Qu3nyeckue u
9KCHEPUMEHTAJIbHbIC 33/1a4M, B TOM YHUCJE M IMOBBILIEHHOTO YPOBHS CIIO)KHOCTHM Ha OCHOBE
II1yOOKHMX 3HaHUM MaTeMaTUKU U (PU3NUYECKUX 3aKOHOMEPHOCTEH;

- pacuiMpeHre U yriiyOJeHHe MpeICTaBICHUH O BO3MOXKHOCTAX (H3UUECKOrO
MHUPOBO33PEHUS IPU OMMCAHUU SIBJICHUI U IIPOLIECCOB OKPY’KAIOIEr0 MUPA;

- dopMHupoBaHHE YMEHHMH MpPEACTaBIATh HH(GOpMALMIO B BHIE Tabuul,
rpauKOB, CXEM, HCIIOJIB3YsI TPU ATOM KOMIBIOTEpHBIE IPOTPaMMBI U CpeJICTBa ceTH MHTepHeT;

- (bopMUpOBaHKE HABBIKOB IMyOJINYHOIO BBICTYILICHUS.

Pazsusarowue:

- (dopMupoBaHUEe GUZNYECKOTO U MATEMAaTUYECKOTO MBIIIJIEHHSI, HAIIPABJIEHHOTO
Ha aHaJIM3 U ONMCAaHNE NPUPOIHBIX IPOLECCOB U SIBICHU;

- pa3BUTHE CIIOCOOHOCTEN CaMOCTOSITENILHO MPUOOPETAaTh U IPUMEHATh 3HAHUS,
YMEHUS 1 HaBBIKH;

- pa3BuTHE crnocoOHOcTe 3((eKTHBHOM pabOThl B YCIOBUSAX OTpaHUYECHUIH
(BpeMsi, OTBOAMMOE Ha pEelIeHHE 3a]1a4 OJIMMITUA/IbI, PECYPCHI JJAOOPATOPUH MPHU BBINOIHEHUN
HKCIIEPUMEHTA);

- pa3BuTHe yMeHHH S(PPEKTHBHOTO HCIOJB30BaHUS (U3HMUYECKUX 3aKOHOB B
y4eOHOI ¥ TOBCEHEBHOM NEATETLHOCTH;

- dbopMupoBaHUe CIMOCOOHOCTEH BBIABUTaTb M JIOKa3blBaTh  TUIIOTE3BI
HKCIIEPUMEHTAJIbHBIM IIyTeM, pa3palaThlBaTh CTPATErHI0 pEIICHUs 3ajad, MPOTHO3UPOBATH
pe3yibTaThl CBOEU JAEATENbHOCTH, AHAIM3UPOBATh W HAXOIUTh pallMOHAJIBHBIE CIIOCOOBI
pEIICHUS 3a/1a4 TyTeM JIeTaTUu3aliK CO3TaHHOW MaTeMaTUIeCKOU U (PU3NIECKON MOIETH;

- ¢dopmHpoBaHUEe HaBblKa pPe(ICKCUBHON IEATENbHOCTH 3a CUYET CHUCTEMHOM
paboThl MO MOUCKY M YCTPAaHEHHMIO OLIMOOK B pEIICHUM 3a/ad, B TOM YHCIIE MOBBIIIEHHOTO
YPOBHS CIIO’)KHOCTH, a TAKXKE I10 PACUETY MOTPEIIHOCTEN IOCTABIEHHOIMOIKCIIEPUMEHTA.

Bocnumamenvhule:

- ¢dbopmupoBaHue CHOCOOHOCTH K  CaMOaHalu3y u

KPUTHYECKOMY MBIIIIEHUIO;

- BOCIMTAHHUE KAYECTB JINYHOCTHU, 00ECIIEUNBAIOIINX COLIUAIBHYIO MOOMIIBHOCTbD,

CHOCOOHOCTh MPUHUMATh CAMOCTOSATEIbHbIE PEIICHHS,;

- dopMupoBaHHE KadecTB MBIIUICHUS, HEOOXOAWMBIX /s aJanTalud B
COBPEMEHHOM HH(}OpPMAIIMOHHOM OOIIIECTBE;

= BOCIIUTAaHHUEC Y6G}K,Z[CHHOCTI/I B BO3MOXHOCTH ITO3HAHHA 3aKOHOB IIPHUPOABLI U



UCIIONIb30BAaHUsl JOCTIKEHUI (M3UKUM Ha Ojaro pa3BUTHS YEJIOBEYECKOW IMBUIM3AILINY;
HEOOXOIUMOCTH COTPYIHUYECTBA B IIPOIIECCE COBMECTHOTO BBIMTOJIHEHUS 3/1a4, YBAKUTEITHHOTO
OTHONIIEHHUS] K MHEHHIO OINIOHEHTa NpH OOCYXJIEHHUU TNPOoOJIeM €CTEeCTBEHHO-HAYYHOIO
COJIEpXaHUsl; TOTOBHOCTH K MOPAJIbHO- STUYECKOM OILIEHKE MCIOJIb30BaHUSI HayYHBIX
JOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aIIUTY OKPY>KAIOLIEH Cpe/ibl;

- pa3BUTHE UHTEPECA K HAYYHO-UCCIIEA0BATEIbCKON 1eATeIbHOCTH.

OTnuuuTeNnbHbIe 0COOEHHOCTHU IaHHOM MPOrpaMMBbI

Peanuzanus [lporpammbl mpeamnosnaraeT MOATOTOBKY OOYYalOMIMXCS K YYacTHIO B
OJIMMITUAZAaX U KOHKYpCaxX pa3jMyHbIX YPOBHEH.

bonpiias yacTe BpeMEHU OTBOAMTCS Ha pEIICHUE 3a7ad, B TOM YHUCIIE BBICOKOTO U
MOBBILICHHOT'O YPOBHS CIIOKHOCTH.

[IporpaMmMoii TpeayCMOTPEHO NpPOBENEHHE JIAOOPATOPHOTO MPAKTHKyMa MO BCEM
pazznenaM QU3HKH.

[Iporpamma Britowaer pazgen «Martematuka B (U3MYECKHX MpoIeccax» Kak
MHCTPYMEHTA ISl pelieHus] PU3NUECKUX U HKCIIEPUMEHTAJIbHBIX 3a7au Ha Pa3IMYHBIX 3Tarax
U3ydeHUs (PU3HUKH.

BospacThas kareropus oOyuaronuxcs o nporpamme ot 15 1018 mer.

[Iporpamma npenHasHavueHa st 00y4aroUIuXcsi, MPOSIBISIONINX MMOBBIIIICHHBIM UHTEPEC
K (hM3HKe, AeMOHCTPUPYIOIIUX MMOBBIIIEHHBIE aKaJIEMUYECKHE CTIOCOOHOCTH BOOJIACTH (DU3HUKH U
MaTEeMaTHKH.

Cpoxk peanuzanuu nporpammbl coctanisiet 2 rojaa (136 yacos B rox). O01iee KOJIUYECTBO
yacoB 110 [Iporpamme coctasisier 272 4aca.

@OpMBI U pEXKUM 3aHATHI

Dopmbl OpraHu3aIuu JesTeIbHOCTH o0yyaroImuxcs: MHIUBHyalbHasl,
rpynmnosasi, GpoHTaIbHAas.

Ha 3ansaTusx npumensercs qudepeHIMpOBaHHbINA, HHANBHUTYaTbHbIN MOIX0/1 KKaXI0MY
oOyuaromemycs. Hammomusiemocts rpynmst 10 10 gemoBek.

3aHATUS NPOBOJATCA 2 pa3a B HeAeNo Mo 2 yaca.

Mertonbl 00yueHus

[To cmocoOy opraHu3amuu 3aHSATHH - CIOBECHBIE, HAIVISIAHBIE, TpakTuueckue. [lo
YPOBHIO JIEATEIHHOCTH OOYYAIOIIUXCS - 00BACHUTENbHO-MILTIOCTPATUBHBIE, PEMPOAYKTUBHEIE,
YaCTUYHO-TTIOMCKOBBIE, HCCIIEI0BATENbCKUE.

Tunsl 3aHsaTHII: KOMOWHUPOBAHHBIE, TEOPETUYECKUE, MPAKTHUECKUE, JTa0OpaTOpHBIE,
peTneTUIIMOHHbIE, KOHTPOJIBHBIE.

OsxuiaeMble pe3yabTaThl U CIIOCOOBI OTPEACIICHUS HX PE3yIbTaTUBHOCTH

OCHOBHBIM pe3yJIbTaTOM OOYYEHHUs SBISETCA JOCTHIKEHHWE BBICOKOM KOMIETEHTHOCTH
oOyJaromuxcsi B 001acTu (PU3UKU M MaTeMaTUKH, HEOOXOIUMON UISITIPOAOKEHUsT 00pa3oBaHus
B TEXHUYECKUX BY3ax.

OOpazoBatenbHble pe3ynbTaThl 00ydeHus 1o [Iporpamme mpuBeneHBI B pasfelne
«CopaepxaHue mporpaMmMbD».

PybOpuka «3HaTh/MOHMMATHY» BKJIIOYAEeT TpeOOBaHUS K y4eOHOMY MaTepuany, KOTOPBIA
yCBaMBAETCsl M BOCIPOU3BOAUTCS oOywarommmucs. OOyyaroniyecs: TOJKHbI MOHUMATh CMBICI
M3Yy4aeMbIX MOHATUMN, TPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YmeTh» BKIIOYaeT TpeOOBaHHS, OCHOBaHHBIE Ha 00JIe€ CIIOKHBIX BHJIAX
NESTeILHOCTH, B TOM 4YHCIIE TBOPUYECKOM: CO37aBaTh OOBEKTHI, ONMEPHPOBATH WMHU, OLICHUBATH
YUCJIOBBIC TMapaMeTpPhl TPOIECCOB, MPUBOAUTH MPUMEPHI MPAKTHUYECKOTO HCIIOIb30BAHUS
MOJTyYEHHBIX 3HAHUH, OCYIIECTBIATH CAMOCTOATEIBHBIN MOUCK y4eOHON HH(POPMAITIH.

B pesynbraTe peanmuzanum I[Iporpammbl B 4YacTu peaiu3aldy pa3BUBAIOUIMX 3ajad,
oOyJaromuecs

OyIyT yMETh:

— aHaAJIU3UPOBATh U ONMUCKHIBATH IPUPOIHBIE MTPOLIECCHI U SIBJICHUS;



— CaMOCTOATEJIbHO IPUOOPETaTh U NPUMEHSTH CHIEIIUAIbHbBIC 3HAHUS;
— paboTaTh B YCIOBUAX OIPaHUUYCHHI (BpeMsi, peCcypchl);

— BBIABUTATh M JOKAa3bIBaTh TUIOTE3bl IKCIEPUMEHTAIBHBIM IMyTEM, pa3padaThiBaTh
CTpaTETHIO PEIICHUS 3aa4, TPOTrHO3UPOBATh PE3YyJIbTaThl CBOCH JCSITSIPHOCTH, aHAIM3UPOBATh U
HAaXOJWTh PAalMOHAIBHBIC CIIOCOOBI PEIICHUS 3aJa4ydl TyTeM JeTaIU3aliH, CO3JaHHON
MaTeMaTH4eCKOU U (PU3UIECKON MOJICIH.

CriocoOsl onpezienieHus: pe3yibTaTUBHOCTH
[lenarornueckoe HaOMIOJCHHUE, MEAATOTMUYSCKUI aHAIM3 PE3yJIbTAaTOB pEIICHUsS 3a/ad,
pe3yJbTaThl y4acTUsl B KOHKYpCax pa3InyHbIX YPOBHEH.

COJAEPXAHHUE ITPOI'PAMMUBI

Y4eOHblil (TeMaTHUECKUi) TUIaH.

1-i1 ron o0yueHust

KonnuaectBo yacos
Ne HaumenoBanuepasaena, TemMbl IIpakTtuka
n/n Bcero Teopust
BBoanoe 3ausTHE 2 2
Paznen 1. Matemaruka B pU3UYECKUX MpoIeccax 36 8 28
1.1. BekTopsbl u neicTBus 8 2 6
HaJ HUMU
1.2. KBanparnunas GpyHKIms 8 2 6
Pemenue cucrem anredpandeckux
1.3. | ypaBHeHu# 12 2 10
1.4. | TpuroHomerpus 8 2 6
Pazyen 2. Mexanuka 48 10 38
2.1. | Kunematuka 16 4 12
2.2. | Jlunamuka 20 4 16
2.3. | 3aKOHBI COXpaHEHHUS 12 2 10
Paznen 3. Monekynspras pusmka 26 6 20
3.1. | MonekymsipHO - KHHETHYecKasi TeOpHus 16 4 12
3.2. TepmonnHamuka 10 2 8
Paznen 4. 24 3 16
DIEeKTPOTMHAMHKA
4.1, DJICKTPUYIECKOE T10JIC 12 4 8
4.2. 3aKOHEBI ITOCTOSIHHOI'O 10 4 6
TOKa
MtoroBoe 3aHsaTHe 2 2
Bcero 136 34 102
CogepxaHue yueOHOTOo (TEeMaTHYECKOTO) IJIaHa.
1-i1 ron oOyueHus
Beenenue

Beenenue B nporpammy. HCTpyKTaX 1o TeXHUKE 0€30MaCHOCTH.
Paznen 1. Matemaruka B pU3HMUECKUX MpoIieccax

VYpoBeHb TNpenbsBICHUS Marepuaja 00eCleYnBaeT y4amuMcsi BO3MOXKHOCTHb CTPOHTH
MaTeMaTHYeCKue MOJeNN (PU3MUECKUX MPOLIECCOB, a TAKXKE MOJIy4aTh HEOOXOIUMbIE 3HAUCHHS 1
3aBUCUMOCTH (PH3MUYECKUX BEIIMYHH, IIOCPEACTBOM PEIICHUSPA3THYHBIX YPAaBHCHHI, HEPABCHCTB
U aHanu3a rpauKoB.

OO6yuatomuecst OyayT 3HATh:



- OCHOBHBIE CBOMCTBA BEKTOPOB U JCHUCTBUS HAJl HUMU;

- OCHOBHBIE THIbI (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, rpaukoB QyHKIUI ncrnoco0oB
npeoOpa3oBaHus rpaduKoB;

- CHoCcOObl HAaXOXKIEHUS KOpPHEH KBaJpaTHOTO YpaBHEHHUS, PELICHMs] KBaJpPaTHBIX
HEpPAaBEHCTB, TeopeMy Buera;

- OCHOBHBIE METOJIbI PEIICHUSI CUCTEM alNTreOpanyecKux ypaBHEHUII;

- OCHOBHBIE COOTHOILECHHUS B TPEYrOJbHUKE M TPUTOHOMETPUUECKHE TOXKJIECTBA,
(bopMyIIbI IPUBENEHUS U 3HAYCHUSI TPUTOHOMETPUIECKUX (DYHKIUH U1 Pa3TUYHbIX yIIIOB.

OO6yuatomuecst OyayT yMETh:

- m300paxaTh BEKTOPHl HAa YEPTEkKE, HAXOAUTh MX TEOMETPUYECKYI0 CyMMY
rpaduyecKky U aHATUTUYECKH;

- [poeuupoBaTh BEKTOpP HA 33JaHHOE HAIIPaBJICHUE, HAXOJIWUTh BEIMYUHYIPOCKLIUU
BEKTODA;

- OIpEeAeNATh Yroj MEXAY ABYMs IPOU3BOJIBHBIMU BEKTOPAMU;

- pelaTh CUCTEMBbI anreOpanuecKkux ypaBHEHHUH MeTofoM l'aycca u MeTonom
Kpawmepa;

- YHUTaTh U CTPOUTH IpaduKU JTUHEWHOM, KBaIpaTHUHOM, 00paTHO MPOMOPIIHOHATBHON
3aBHCUMOCTEH, JTOrapupMHUECKON U MOKA3aTeNbHONW (DYHKIIUNA, TPUTOHOMETPUIECKUX (PYHKITHIA;

- HaxoJUTh BEpUIMHY MNapaloiibl U €€ KOPHH, TOYKH IepeceueHusi ¢ rpapukom
JIMHEMHOM 3aBUCUMOCTH;

- HaxoQuTh CTOPOHBI U YIJbl B MPSMOYTrOJIBHOM M IMPOU3BOJIBLHOM TPEYTOJbHUKE,
npumensist TeopeMy [ludaropa u Teopemy KOCUHYCOB.

@OpMBI 3aHATHI, UCIIOIB3YEMBIE IIPU U3YYEHUH JJAHHOIO pa3jena:

- JEKIMOHHA;

- MIPaKTUKYM I10 PELICHUIO 3a/1a4;

- nabopaTopHas pabora;

- WHAMBUyallbHas paboTa;

- rpynnosas pa0doTa;

- WHIUBUAYaJIbHAs KOHCYJIbTALUS;

- IpyNIOBas KOHCYJIbTALUS;

- KOHTPOJIbHBIN TECT.

Tewma 1.1. BekTopsl 1 A€HCTBUS HAJl HUMU

Teopus. TlonsTue BekTOpa, N300pakeHue BekTopa. JleiicTBus Han BekTopamu. J[nvuHa u
npoekuus BekTopa. CKalnspHOE NPOU3BENECHUE BEKTOPOB U €ro CBOMCTBA. YTOJI MEXKAY
BeKTopaMmu. [IprMeHeHne cKaasipHOro MPOU3BEIEHNS BEKTOPOB K PEIICHUI0 PU3NYECKUX 3a/1ad.

IIpaxmuxa. Pemenue 3a1a4 Ha HAX0XKJIEHUE CYMMBI, pPa3HOCTH, IPOU3BEICHUS BEKTOPOB.
HaxoxneHue CKaJasipHOrO NpPOM3BENEHUS BEKTOPOB W yIyla MeXAy BeKTopaMmu. PermieHue
(bu3nUecKux 3a/1a4, COACPIKAIINX BEKTOPHbIE BETUYNHBI.

Tema 1.2. KBagparununast GyHKIHS

Teopus. llonstue ¢pynkuuu, cBoiictBa ¢pynkuuu. KBaaparuunast pyHKIus, ee cCBOWCTBa U
rpaduk. [loctpoenme rpaduka KBaIpaTUIHOW (YHKIIMA TIPU TIOMOIIU AJIEMEHTAPHBIX
npeoOpa3zoBanuil. I'papuk kBagpatuuHoil ¢pyHKUMH ¢ MoayneM. KBaipaTHbI TpexusleH U ero
KopHH. Pa3nokeHne kBaJipaTHOTO TpexuieHa Ha MHOXUTenu. KBagpatHoe ypaBHeHue. @opmyia
KOpPHEW KBaJpaTHOTO ypaBHEHHUs. 3aBUCUMOCTb KOpHEH OT auckpuMuHanTa. @opmynsl Buera.
Pacnonoxenue kopHeil kBagpaTHoro TpexuieHa. KBagparnoe HepaBeHcTBo. ['paduueckuit meTon
pelleHns KBalpaTHOIO HEPABEHCTBA. MeTo HHTEpBAJIOB.

Ilpaxmuxa. VccnenoBanue cBOMCTB KBaapatuyHoW (yHkuuu. Iloctpoenue rpapukon
KBaJpaTH4HON (yHKIMU. Perienne KBaipaTHbIX YpaBHEHUI U HEPABEHCTB.

Tewma 1.3. Pemienne cucrem anreOpandecKux ypaBHEHHUI

Teopus. Anrebpandeckoe ypaBHenue. O0nacTh onpenenenus ypasuenus. Meroal'aycca u
Kpamepa. Llenbie paunonanbHble ypaBHeHUs. [[poOHO parroHaibHbIe ypaBHEHUs. CHCTEMBI
ypaBHeHU. ppanrioHanbHbIEe YPAaBHEHHS U UX CUCTEMBI. Y PABHEHUS C MOJIYJIEM U UX CUCTEMBI.



Ilpakmuka. Pemenue cucreM anreOpandecKux ypaBHECHUH Pa3TMIHBIMA METOAAMHU.

Tema 1.4. Tpuronomerpus

Teopusi. TpuroHomerpuyeckue (QYHKIIMM YHUCIOBOro aprymenta IIpeoOpa3oBanus
TPUTOHOMETPUUYECKUX BhIpakeHUI. CBONCTBA TPUTOHOMETPHUECKUX(PYHKIUI: TEPHOAMYHOCTD,
YETHOCTb, HEUETHOCTh, HEMPEPBIBHOCT.

IIpakmuxa. Pemenue 3a1a4 Ha CBONCTBA TPUTOHOMETPUYECKUX (PYHKITHIA.

Pasnen 2. Mexanuka

VYpoBeHb NpeabsABIECHUS MaTepuana 00ecleunBaeT ydyallMMCs YMEHHUE pellaTh 3aJaud
BBICOKOTO U MOBBIIIEHHOTO YPOBHSI CIOKHOCTU M 3KCIHEPUMEHTAIBHO IMPOBEPATH OCHOBHBIC
3aKOHOMEPHOCTU MEXaHUKH.

Ooyuatonuecs: OyayT 3HATH:

- OCHOBHbIE IIOHATHA MEXAHMKU: MaTepuajbHas TOYKA, OTHOCHUTEIBHOCTh
MEXAHUYECKOTO JBM)KEHUS, IIyTh, NEPEMELICHHE, MTHOBEHHAs CKOPOCTh, YCKOPEHHE, Macca,
WHEPTHOCTb, CHJIA (CUJa TSKECTH, CUJIa YIPYTOCTH, CHIa TPEHUS ), BEC, HEBECOMOCTh, UMITYJIbC,
UHEepLMaJgbHas W HEUWHepLMajgbHAas CUCTEMa OTcYeTa, paboTa Cuibl, IOTEHIMAlbHAs U
KMHETUYECKasi YHEPrus, aMIUIUTY/Aa, IEPUOJ, YACTOTa, UHEPLIUSI, MOMEHT UHEPLIUH;

- OCHOBHBIE 3aKOHbl MEXaHUKH: 3aKOHbl HbIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHUS,
3akoH ['yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXPAaHEHHUS HMIIYJIbCA, 3aKOH COXpaHEHUs
MOMEHTa UMITYJIbCA, 3aKOH COXPAHEHUS U IIPEBPALLCHUS SHEPTUU;

- OCHOBHbIE NPHHIMUIBI MEXAaHUKHU: NMPUHLMI OTHOCHUTEJIBHOCTU ['anmuies, mpuUHLMI
HE3aBUCUMOCTH JABUKEHUH, IPUHILIUII COOTBETCTBUS;

- BO3MOXHOCTU NPUMEHEHUS MEXAHUKU: JBU)KEHHE MCKYCCTBEHHBIX CIYTHHUKOB IOJ
JNEHCTBUEM CUJIBI TSDKECTH, OajUIMCTUYECKOe JABM)KEHUE, PEaKTUBHOE JBHKEHUE, YCTPOICTBO
paketsl, KITJI Mammy 1 MEXaHU3MOB, IOAbEMHAs CHJIa KPbLIACAMOJIETA;

- OCHOBHBIE HW3MEpHUTENbHbIE NPUOOPHI U METOJbl BBIYUCICHUS MOTPEHIHOCTEN
U3MEPEHUM B MEXAHUKE;

- METOJbI PEIICHUS OJIMMITNAJHBIX 3a/1a4 110 MEXAaHUKE.

- OOyuaromuecst OyI1yT yMETb:

- NPaBWIbHO ONUCHIBATH U OOBSACHATH OCHOBHBIE MEXaHUUECKUE SIBJICHUS UITPOLIECCHI,
JIaBaTh TOYHBIE ONIPEAEICHUS OCHOBHBIX IIOHATHI MEXaHUKU;

- n300pakaTh Ha 4YepTeKe IMPHU PELICHUH 3ajad HaIlpaBJIEHHS BEKTOPOB CKOPOCTH,
YCKOpEHUS, CUJIbI, UMITYJIbCA TEJIa;

- pemarh 3aJayd Ha ONpPEJEIIEHUE CKOPOCTH, YCKOPEHMS, IIyTH U NEPEMEILEHUS NIpU
Pa3IUYHBIX BUJAX JABM)KEHHUS, CKOPOCTH M YCKOPEHHS NpPU JABMXKEHUHU Tejla MO OKPYXKHOCTHU C
MOCTOSIHHOM IO MOJYJIO CKOPOCTBIO, MAacchl, CHJIbI, UMITyJIbCa, PabOThI, MOIIHOCTH, SHEPTHH,
KT/, yckopenust cBo60JHOTO MajieHus 110 Nepruoay KojaebaHuii MasTHUKA U JIp.;

- paccuuThIBaThb TOPMO3HOM IyTh, CHJIBI, ACHCTBYIOIME HA TEJO, ABMXKYILEECA C
YCKOPEHUEM, OIpPEAeNsATh CKOPOCTb PAKETHI, HCIOJb30BATh KJIACCUYECKUN 3aKOH CIIOKEHUs
CKOPOCTEH, a Taxke 3aKoHbl HbI0TOHA, BCEMUPHOTO TATOTEHUS, COXpPAHEHHS UMITYJIbCAa, MOMEHTA
UMITyJIbCa, SHEPTUHU U JP.;

- YHUTaTh ¥ CTPOUTH I'pa(UKH, BEIPAXKAIOLINE 3aBUCHMOCTh KHHEMAaTHUECKUXBEITUUNH OT
BpPEMEHU IPH paBHOMEPHOM, PABHOYCKOPEHHOM U KOJIeOaTeIbHOM JBM)KEHUSX, CUIIBI YIIPYTOCTH
npu nedopMaluu u Jip.;

- U3MEpATh M BBIYUCIATH (DU3MYECKHE BEIWYHMHBI: BpPEMs, PACCTOSHHE, CKOPOCTb,
YCKOPEHHE, MaccCy, CUITY, )KeCTKOCTh, KOYPMUIIMEHT TPEHUS, UMITYJIbC, paboTy, MOIIHOCTH, KITJ]
MEXaHU3MOB, NIEPUOJT KOJICOaHNH MasgTHUKA, YCKOPEHHECBOOOIHOTO MaICHUS;

- Jenathb BbIBOJABI 00 M3MEHEHUM (PU3NYECKUX NapaMeTpoB U Xonaa (U3NYECKOTO
npoliecca U3 aHanu3a rpauKoB, ypaBHEHUI U HEPABEHCTB;

- TONB30BaThcs  (U3MUECKUMH  MPUOOpPAMH:  MHUKPOMETPOM,  CEKYyHIIOMEpPOM,
M3MEPUTENIbHBIM [IUJIUHAPOM, BECaMHU, TPUOOMETPOM, MOJBUKHBIM U HEMOJBUKHBIM OJIOKOM U
Ap.;

- pewarh 3aJa4d BBICOKOTO M TOBBIIIEHHOIO YPOBHS CJIOKHOCTH IO MEXaHUKE H
OJIMMITMAHBIE 3aaUH.



DopMBI 3aHATHIA, UCTIOIB3YEMBIC TPY U3YYCHUH JTaHHOTO pa3/ena:
- JICKI[MOHHA,

- HMHIUBUAYyaJbHas paboTa;

- TpymnmoBas pabora;

- WHJUBHAyaJIbHAs KOHCYJIbTALIMS;

- TpYIIOBas KOHCYJIbTAIHUS;

- HWTOTOBBIM TECT.

Tema 2.1. Kunematuka

Teopus. lIpsAMOIIMHEMHOE pPAaBHOMEPHOE M PABHOYCKOpEHHOE JBrkeHue. [IpumHnummn
oTHocuTesnbHOCTH ['amunes. OtTHocuTenbHOE ABMXKEHHE. TeopeMa CII0KEHHS CKOPOCTEH.
JIBrxkeHue Tena, OpOLIEHHOT0 O[] YIJIOM K ropu3oHTy. KpuBonuneiiHoe nBuxeHue. [IBrxeHue
MaTepUaIbHOW TOYKHU 110 OKPYKHOCTU C IOCTOSIHHOM CKOPOCTbIO. OCHOBHBIE XapaKTEPUCTUKU
BpALaTEeIbHOIO JBMXKEHUS (LEHTPOCTPEMUTENILHOE YCKOpPEHHE, IEPHOJ, 4YacToTa, YIJIOBOE
nepemenienne). KomnebarenpHoe  IBM)KEHHWE  MaTepUaNbHOM  Toukd. KuHemarmueckue
XapaKTEePUCTUKH KOJIeOaTeabHOI0 IBUKEHNUS, rpauKy U3MEHEHUS 3TUX MApaMETPOB C TEUEHUEM
BpEMEHH. AHAJIOTMH BpAIIATEIbHOIO U KOJIEOATENbHOTO IBUKEHUI.

Ilpaxmuxa. Pemenne 3aJad Ha BBIUUCICHHE KHHEMAaTHMYECKHX I1apaMeTpOB IIPU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JIBH)KEHHUH, a TAK)KE NPHU ABMXKEHUU MaTepUATbHOUTOUKH T10
OKPYKHOCTH U KoJiebaTesIbHOM ABMKeHUH. HaxoxieHue cpeHel CKopocTUIIPU HEPAaBHOMEPHOM
JBUKEHUH. BpIuncieHrne MTHOBEHHBIX 3HAYEHUIKMHEMATHUYECKHUX I1apaMeTPOB KOJIe0aTeIbHOIo
nBwxkenus. [loctpoenue rpadukoB 3aBUCUMOCTEN KMHEMATHUECKUX MapaMeTPOB OT BPEMEHHU U
AQHAIN3 ATUX TPaQUKOB JJIPa3IMUHbIX BHJIOB JIBMKEHMSI MaTepUalbHONM TOUKH. Brlumcienue
CKOpPOCTH, JAJIHOCTH, BBICOTHI MOAbEMa U BPEMEHH I0JIeTa Tesa, OPOLIEHHOro MOJ YIJIOM K
TOPU30HTY.

Tema 2.2. /lunamuka

Teopus. OCHOBHBIE MOHATUSL TUHAMUKN MaTE€pPUAIbHON TOYKHU (IUIOTHOCTh, Macca, CHIIa).
WNHeprmanbHble 1 HEMHEpIUaIbHbIE CUCTeMBI oTcueTa. 3akoHbIHbIoTOHA. [Ipsimas u obpatHas
3aladyl MEXaHUKH. Buapl cun (ynpyroctw, TpeHHUs, CONpPOTHBIEHMs). 3akoH BcemupHoro
TaroreHus. 3axkoHbl Kemnepa. Kocmuueckne ckopoctu. JIBukeHHe Tela IO HAKIOHHOU
mwiockocTd. Tpenue, 3akoH KynoHa- AMoHTOHa. Ympyrocte u aedopmaruu, 3akoH ['yka.
Jlunamuka BpamaTeabHOro ABHMKeHUsA. OCHOBHOH 3aKOH BpAaIaTE€IbHOIO JABMXKEHHS. MOMEHT
uHepuuyd. OCHOBHBIE MOHSATHS CTaTUKM (MOMEHT CHIJIBI, IJIEYO CHJIBI, TOYKA OMOpPBI, LEHTP
BpaleHus). Buasl paBHoOBecuil Tena (ycToWuuBOe, HEyCTOWUYMBOE, Oe3pa3inyHOe). YCIIOBHE
paBHOBecHs Tela, eHTp Macc. JaBieHue (TBepble Tena, KUAKOCTH U Ta3bl).3akoH [lackams u
3aKkoH ApxuMmena. YcioBue miaBaHus Tei. JluHaMmuka kojae0aTeaTbHOro IBUKEHNS MaTepUaIbHOM
TOYKH.

IIpaxmuxa. Haxox1eHue IIOTHOCTH Tella U CpeAHeH MIIOTHOCTH cMecH (criaBa).Pemenue
3aJa4 Ha pacyeT pas3iuyHo poja cuil. Pemenue mpsMoil m oOpaTHOM 3aJaud MEXaHUKH IS
MOCTYNATEIbHOTO M BpallaTeabHOro ABWKeHusA. OnpeneneHne yCKOpeHus Tea Npu ABHKEHUN
noJ1 IecTBUEM HecKoJIbKHX cui. [locTpoenue u ananu3 rpadukoB 3aBUCUMOCTEHN CHIIBI TPEHUS,
CHJIBI TSDKECTH W CHJIBl YIPYIOCTHM OT CYIIECTBEHHBIX NapaMeTpPOB MEXAHUYECKOM CUCTEMBI.
OnpeneneHue MOMEHTOB HMHEpPUUU Tell pa3iuuyHOM ¢opMmbl. Bbluncienue mnapaMeTpoB
MEXAHUUYECKOM CUCTEMBI B YCIIOBUM paBHOBECHs. Pellenne 3a1au ruApOCTaTUKY U ONPEEIICHNE
YCIJIOBH TUIABaHUS TEN.

Tema 2.3. 3akOHBI COXpaHEHUS

Teopusa. Imniynbe Tena. 3aKOH COXpaHEHUs] UMITyJIbca. 3aMKHyTasi cuctemMa.PeaktnBHOE
JBUKECHHE. YCTpOMCTBO pakerbl. YpaBHeHue Memepckoro. ®opmyna I[lronkosckoro.
Mexannueckas pabota. MourHocts. [loTeHanbHas u kuaeruueckas sHeprusi. KoncepBatuBHbIe
U JUCCHUIIAaTUBHBIE CWiIbl. KnMHeTHdeckas 3HEpPrusl BpalLlAOLIErocsl Tejla. 3aKOH COXPAaHEHUs
sHeprun B mexaHuke. [Ipocteie mexanusmbl u ux KIIJ. IlpeBpamenus snepruu. MomeHT
UMITyJbCa. 3aKOH COXpaHEHMsI MOMEHTa uMmnyiabca. KuHeTnueckas sHeprus Bpallarollerocs
TBEPAOTIO Tea.

Ilpaxmuxa. OnpeneneHue UMIIyJlbca Tela M 3aMKHYTOW cucreMbl Ten. llpumeneHue



3aKOHA COXPAHEHUs MMITYJbCa U BBIUMCICHNE KMHEMAaTUYECKUX XapaKTEPUCTUK IS pealbHBIX
CHUCTEM M IIPOLECCOB (B3pbIB, yAap, CTOJIKHOBEHME). PerieHue 3amad Ha 3aKOH COXPAHEHUS
MIOJIHOM MEXaHWYECKOM SHEpruu. BrlunciaeHue NoTeHIUaNbHONW SHEPTUU TENA B MOJE TSHKECTH U
ynpyro nehopMupoBaHHO pyxunbl. Pacuer padotel, Mornocty 1 KT/ pa3auuHbIX MEXaHU3MOB.
Bbluncnenre mapaMeTpoB BpallaTEIbHOTO JBW)KEHHUS C IPUMEHEHHEM 3aKOHAa COXpaHEHUs
uMIynbca. Pemmenne KoMOMHUPOBAHHBIX 337a4 Ha IPUMEHEHUE 3aKOHOB COXPAHEHHS B MEXAHHKE.

Paznen 3. MonekynsapHas pusuka

YpoBeHb mpenbsABICHHUS MaTepuanga oOecliedMBaeT ydyalluMmcsl peliarh —3ajadu
MOBBIILIEHHOTO YPOBHS CJIOKHOCTH M SKCIEPUMEHTAIBHO IPOBEPSATH OCHOBHBIE3AaKOHOMEPHOCTHU
MOJICKYJISIPHOM (PU3UKH.

Ooyuatonuecs: OyayT 3HATH:

- OCHOBHBI€ MTOHATHS MOJIEKYJISIPHOM (PU3MKU: TEIIOBOE ABMKEHHE YaCTHI;MaCChl
U pa3Mepbl MOJICKYJI; UACATbHBIN Ta3; HU30TePMUYECKUH, N30XOPHBIH, H300apHBIA U aanadaTHBIN
MPOLIECCh; OPOYHOBCKOE JBIKEHHE; MOJSpHAsl TEIUIOEMKOCTh; TemIepaTypa (Mepa cpenHei
KUHETHYECKOW YHEPTUU MOJIEKYJ); HEOOPaTUMOCTh TEIIOBBIX MPOIIECCOB; KOJIMYECTBO, TEILUIOTA,
BHYTPEHHSIS1 SHEPTHsl; HACBIILIEHHBIE U HEHACHIIIEHHBIE Mapbl; BIAXHOCTh BO3/lyXa; AHU30TPOIHUs
MOHOKPHCTAIIJIOB, KPUCTAIUTMYECKUE U aMOP(HBIE Tea; YIPyrue U IulacTHIecKueaeopMariim;

- OCHOBHBIE 3aKOHBI MOJICKYJISIPHON (PM3UKH: OCHOBHOE YPaBHEHHE MOJIEKYIISIPHO-
KMHETUYECKON Teopuu, ypaBHeHHEe MenaeneeBa-KnamnepoHa, CBs3b MEXIy NapaMeTpaMmu
COCTOSIHMS ra3a B U30MPOLECcCcax, IEPBOE U BTOPOE HAYAII0 TEPMOAMHAMUKHY, ypaBHeHuEe Maiiepa,
ypaBHenue IlyaccoHa;

- CYyTh OCHOBOIOJIATAIOIIUX OIBITOB MOJNEKYJIsapHO ¢(usmuku: ombiToB lTepHa,
Ileppena, Jlamepra, [Ixoyns, Menneneea u Knaneipona, [apns, boitng u Mapuorra, ['eii-
JIroccaka, Kapuo u ap.

- BO3MOXXHOCTH IPUMEHEHHUS MOJIEKYIIPHON (PU3UKH: UCTIOTIb30BAHUEKPHUCTAIIOB
U JpYyTrux MaTepualoB B TEXHHUKE, TEIUIOBBbIE JBUTATEIM M MX IPUMEHEHHEHA TPAaHCIOPTE, B
HHEPreTUKE M CeIbCKOM XO3sMCTBE, METOAbl MPOPUIAKTUKH U OOpbOBI € 3arps3HEHHEM
OKpYKalOIIEH Cpelibl;

- OCHOBHBIE U3MEPUTENIbHbIE TPUOOPHI MOJIEKYIAPHON (HU3UKH.

Obyuaromuecs OyayT yMETh:

- NOpPaBUWIbHO OMUCHIBaTh M OOBSACHATH OCHOBHBIE SIBIEHUS M  IPOLECCHI
MOJIEKYJISIpHON (PU3MKH, AaBaTh TOUHbIE ONPE/IEICHNUS OCHOBHBIX MOHATUH TEPMOANHAMUKHY;

- n300paxaTb Ha YEpTek,Ee 3aBUCUMOCTH OCHOBHBIX TEPMOIMHAMHUYECKUX
[apaMeTpOB B U30IIPOLIECCAX;

- pemaTth 3aJadd Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJSPHOM MaccChl C
MCII0JIb30BAHUEM OCHOBHOT'O YPaBHEHMS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH Ia30B, YPAaBHEHUS
MenneneeBa-Kianelpona, cpefHell KHHETHYECKOW SHEPIMH Xa0THYECKOTOIBUKEHHSI MOJIEKYI U
TEMIIEPATYPBI, IMOBEPXHOCTHOTO HATSKEHUS JKUJIKOCTH M IAapaMETpPOB YIPYTHUX CBOWCTB
MaTepHaoB;

- paccunthiBath KI1J] TeroBsIx ABuraTeneii, paboTy rasa, BHyTPEHHIOIO SHEPTUIO
U KOJIMYECTBO TEIUIOTHI B M30MpoIleccax M aJnabaTHOM Ipoliecce Ha OCHOBE IMEPBOro Hauaia
TEPMOJIUHAMUKU;

- YUTaTh W  AHANU3UPOBAaTh  TpauKH, BHIPAKAOIIME  CBSI3b  MEXKAY
TEPMOJMHAMHYECKUMHU MapaMeTpaMu M BBIYUCIATH pabOTy ¢ MOMOUIbIO Ipaduka 3aBUCUMOCTU
JIaBJIEHUs OT 00beMa,

- OTpeAeNATh IKCIEPUMEHTAIbHO MapaMeTpbl COCTOSIHUS rasza (Temieparypy,
00BbeM U JJaBJIEHUE), MOJYJb YIIPYTOCTH MaTepuana, Ko3(pQHUIHUEeHT MOBEPXHOCTHOTO HATSXKEHHS
JKUJIKOCTEH;

- MOJIb30BAaThC  (U3MYECKUMHU NpUOOpamMHu: TCUXPOMETPOM, THUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOH, MAHOMETPOM;

- pemiatb  3aJa4d  BBICOKOTO M  TOBBIIIEHHOIO YPOBHS  CIIOXKHOCTH IO
MOJICKYJISIPHON (PU3KKE U OJMMITUAIHBIC 3a/auu.

@opMBI 3aHATHI, UCIIOJIB3YEMBIE ITPU U3YUEHUH TaHHOTO pa3jena:



- JICKIMOHHAS,

- WHMBUyalIbHas paboTa;

- rpymmoBas paboTa;

- WHIVBUYaJIbHAs KOHCYJIbTaLMS;

- IPYIIOBast KOHCYJIbTALU;

- KOHTpOJIbHAst padoTa;

Tema 3.1. MonekynsapHO-KHHETHYECKAs TEOPHSI

Teopus. OCHOBHbBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHUECKON TEOPUM U UX OIIBITHBIE
ob0ocHoBaHudA. luddy3us n OpoyHOBCKOe IBMKEHHE. B3ammopelcTBue aTOMOB U MOJIEKYII
BemecTBa. Macca u  pasmepsl  Moiekyn. [locrossunas ABoraapo. [unamuueckue u
CTAaTUCTHUYECKUE 3aKOHOMEPHOCTU. BepoATHOCTh coObITHSA. MHKpPO- M MakpOOIHMCaHHE
¢usnueckux cucreM. CpenHue 3HaueHMsI (QU3MUECKUX BenuduH. PacnpeneneHue kak croco0
3a7aHusl cocTosiHus cucteMmbl. Pacnpenenenne MakcBemia ' bonsimana. Onbir [ltepha,
ITeppena, Jlamepra. UneanbHsiil ra3. OCHOBHOE YpaBHEHHE MOJIEKYIAPHO-KUHETUUECKON TEOPUH
ujeanpHoOro rasa. Temmneparypa u ee uamMepeHue. AOCOJIIOTHBIN HYJIb TEMIIEPATyphl. Y paBHEHUE
COCTOSIHUS UJCAIBHOIO T'a3a KaK CJIEACTBUE OCHOBHOI'O YPAaBHEHHUS MOJIEKYJIIPHO-KMHETUYECKON
TEOpUHU Ta30BU €r0 YacCTHBIE CIIydad Ji1 MOCTOSHHOM TeMIlepaTypbl, IOCTOSHHOIO o0beMa U
IIOCTOSIHHOTO JaBiieHus. PeanbHble rasel. YpaBHeHue Ban-nep-Baanbca. Cpennss umMHa
cBOOOMHOTO Tpobera. ArperaTHble cOCTOSHUS H (pa3oBble mepexoisl. HacklmeHHble u
HEHACBILUICHHBIE IIapbl. 3aBUCHMOCTb JIaBJIEHUS W IUIOTHOCTH HACBIIIEHHOTO Iiapa OT
TEMIEpaTypbl. 3aBUCUMOCTb TEMIIEpaTypbl KHUIEHHUS >XUAKOCTU OT JaBieHusa. Kpuruueckas
Temneparypa. @a3zoBble Iepexobl U JuarpaMmma cocTosiHusBeecTsa. Ilponeccsl KoHaeHCaIMy
WCIIApEeHUs B MPUPOJIE U TeXHUKe. BraxnocTe Bo3ayxa. Touka pocel. [lcuxpomerp. I'urpomerp.
CpolictBa mnoBepxHocTu kuakocrei. [loBepxHoctHass 3Heprus. [loBepXHOCTHOE HaTsKEHHE.
CwmauuBanue. Kamwispubeie sBneHus. CTpoeHHE KpPUCTAJIOB. AHHU30TPONUS KPHUCTAJUIOB.
[Tomumopdusmbl. MOHOKpUCTAUIBI M MOJUKpUCTALIBL.  [IpocTpaHCTBEHHas  pelieTka.
OneMeHTapHas sueiika. CumMmerpusi kpuctamioB. Jlepexktsl B kpuctawiax. OOpa3oBaHue
KPUCTAJJIOB B MPHUPOJIE M TOJy4YeHHe MX B TexHHUKe. CrocoObl ympaBiIeHHMs MEXaHWUYECKHMMHU
cBoiictBamu TBepAbix Teil. IloHsTne o xkuakux kpuctamiax. Amop¢usie tena. Jledhopmanuu.
Hanpspkenne. MexaHndeckre CBONMCTBA TBEPIBIX TEN: YIPYTOCThb, IPOYHOCTb, IJIACTHUYHOCTD,
XpynkocTtb. [uarpamma pactskenus. CoznaHue MaTepuanoB ¢ HEOOXOIUMBIMU TEXHUYECKUMU
CBOMCTBaMH.

Ilpakmuxa. PacueT MHKPOCKONMYECKMX M MAaKPOCKONUYECKHX MapaMeTpOB pPEabHBIX
cHCTeM (CKOPOCTb MOJIEKYJI, TEMIIEPATypa, JIaBICHUE, KOJMUECTBO BEIECTBA, YUCIO MOJIEKY).
Pemrenne 3amau Ha ypaBHeHue MeHneneeBa- KiamelipoHaum rasossle 3akoHbI. [locTpoeHue
rpauKOB M30IPOIECCOB U UX aHalu3. BbluncieHne mapameTpoB >KUIKOCTEH M TBEPIBIX Tel
(mogynst IOnra, yanuHeHuss nepopMHpOBaHHOrO Tena, Ko3(h(UIMEHTa MMOBEPXHOCTHOTO
HATSDKEHUSI, BJIIAXKHOCTH BO3AyXa W Jp.). PellleHne KadecTBEHHBIX M pacueTHBIX 3a/Jad Ha
KalWUISIPHBIE SIBJICHUSIH (Da30BbIe Mepexo/ibl, aHaU3 (Pa30BbIX JUArpamMM.

Tewma 3.2. TepmoauHamuka

Teopus. TepMOIMHAMUYECKUN TOAXOJ K H3YYCHHIO (DPU3UYECKUX TPOIECCOB.

TepMonnHaMuyeckue napaMmeTpsl COCTOSAHUA Tena. BHyTpenHss sHeprus tena. [lepsoe
Hayvajo TepMoAuHaMuKu. TepmonHaMuieckoe onrcanue (pa3oBbIX MEPEX0A0B,aHANIN3 (a30BbIX
NpEBpAICHU C SHEpPreTUYecKor TOUKH 3peHus. PaboTa naeanpHororasa npu U3MeHEeHUH
o0wvema. [IpumeHeHne nepBoro Havana TEPMOJUHAMUKY K Pa3IMUHbIM TEIIOBBIM MPOIECCaM,
COBEpILIAEMBIX HaJ UCaTbHBIM ra3oM. AauadatHelil mporecce. TermoeMKocTH ra3oB Npu
MOCTOSTHHOM JIaBJICHUH U MTOCTOSSHHOM o0beMe. TermnoeMKocTh TBepAbIX Tel. TeroBbie
MamuHbl. [Ipunnun nevicteus temnoBsix apurarenei. Lukn Kapuo. KI1/] remioBoro npurarens
U IYTH €ronoBbIIeHHS. [[BUraresb BHyTPEHHETO CTOpaHHUSL.

[TapoBast u ra3oBas TypOuHBI. PeakTuBHBIC nBHUTaTENH. XOJOAWIbHBIE MaruHbL. Posb
TEIUIOBBIX MAIMH B PAa3BUTUHU TEIUIODHEPIeTHKU M TpaHCNIOPTA. TernoBble MalIMHBI U OXpaHa
npupozsl. O6paTUMblie 1 HeoOpaTUMBbIE porecchl. HeoOpaTnMocThTemI0OBbIX poieccoB. Bropoit
3aKOH TEPMOAWHAMHUKH U €70 CTATUCTUYECKUNA CMBICII.

Ilpaxmuxa. PacdueT TEpMOAMHAMMUYECKUX MapaMETPOB PEAJbHBIX CUCTEM B Pa3IMUYHBIX



COCTOSHHMSX. TepMoaMHAMUYECKWN aHamW3  (a30BBIX  MPEBpAIICHHH. ODHEPreTUYECKHe
COOTHOUIEHUSI TpPH HCHapeHuu (KOHJEHCALMU), IUIABJICHUH (KPUCTAJUIM3allii) BEIECTBA.
IIpumeHeHne nepBoro Havana TEPMOJIUHAMMUKH K ONMCAHUIO MPOLECCOB HAJl UACAIBHBIM T'a30M,
pacueT napaMmeTpoB rasza B 3Tux mpoueccax. Beruncinenue KIIJ[ TennoBsIx MalivH (B TOM 4HCIie
U HJIea]bHbIX), pA0OTAIOIIKX M0 pa3lInYHbIM IHKIaM. KauecTBeHHBIE 3a7]au HA BO3MOXKHOCTb-
HEBO3MOXXHOCTb CO3aHHUsI «BEUHOTO JABUraTels». Pacder a¢(eKTHBHOCTH pabOTHIXOIO0MIBHBIX
YCTaHOBOK.

Pazpnen 4. DnekTpoauHamuka

VYpoBeHb NpenbsBiIeHUs MaTepuana 00ecredyrBaeT ydalluMcs BO3MOXKHOCTh peliaTh
3a/layd  TOBBIIIEHHOIO YPOBHSI CIIOXKHOCTH W JKCIEPUMEHTAJIbHO IPOBEPSITh OCHOBHBIC
3aKOHOMEPHOCTH 3JICKTPUYECTBA M MarHETH3Ma, a TAK)KE K0JIeOATEIbHBIX HBOJIHOBBIX IPOIIECCOB.

OO6yuatromuecs OyayT 3HATh:

- OCHOBHBIE MOHSTHSI JIEKTPUYECTBA M MarHeTH3Ma: 3JIEKTPUUECKUN 3apsi,
3JIEKTPUYECKOE U MArHUTHOE IOJIs, HAIpPSKEHHOCTb, PAa3HOCTh MOTEHLMAJIOB, HAIpPsHKEHHE,
AIIEKTPOEMKOCTb, JIUAJIEKTPUYECKasi IMPOHUIIAEMOCTb, CTOpOoHHUE cuibl U DJIC, marHuTHas
WHIYKUUS, MArHUTHBIN IOTOK, MATHUTHAs IPOHUL[AEMOCTb, HAIPSHKEHHOCTh MAarHUTHOTO MOJIS.

OObyuaromuecs OyayT yMETh:

- MPAaBUJIBHO OINUCHIBAaTH M OOBSICHATH OCHOBHBIC SIBICHUS U IPOLECCHI
AIIEKTPOIMHAMUKH, J]aBaTh TOYHbIE ONPEIEICHHS] OCHOBHBIX MOHSATUHN 3JIEKTPOMarHeTu3Ma.

@DopMbI 3aHATHI, UCIIOJIB3YEMBIE ITPU U3YUEHUH JAHHOI'O pa3/ena: JIEKIMOHHAS;

- UHIUBUAYaJIbHAsA paldoTa;

- rpynmnosas pa0doTa;

- WHJIMBU1yaJIbHAs! KOHCYJIbTALINS;

- IpyNIoBas KOHCYJIbTAIMS;

- WUTOTOBBIN TECT.

Tema 4.1. DnexTpuyeckoe mnose

Teopus. 3akoH COXpaHEHMs AJIEKTPUYECKOro 3apsiia. TouedyHbli M pacrpelieleHHbIN
3apsanel. 3akoH Kynona. Onexktpuueckoe mnosie. HanpsbkeHHOCTh. JIMHMM  HanpsiKEHHOCTH.
DNeKTpuuecKkoe TIoje TOuYeYHbIX 3apanoB. OnHoponHoe diekTpuueckoe moise. Ilotox
HANpPsDKEHHOCTH AJIeKTpudeckoro nois. Teopema I'aycca m ee mnpumeHeHHe Uil pacuera
ANIeKTpUYecKuX mosiel. PaboTa anexkTpuueckoro nojis mpu nepeMenieHuu 3apsiaoB. [loTeHmuan.
Hanpspkenue. CBsi3b MEXy HaNPsHKEHUEM MHANPSIKEHHOCTBIO. [IpOBOAHMKYN B 3JIEKTPHUYECKOM
nojie.  DJIEKTpUYECKass €MKOCTb. OJIEKTpUYECKass €MKOCTb IIJIOCKOrO0  KOHJEHCATopa.
JudnexkTpudeckas NPOHUIAEMOCTb. DHEPrUsl 3JIEKTpUYEcKOoro mnoisd. I[[moTHocTe 3Heprum.
JIMdnekTpuKky B 3JEKTpUUECKOMIIoNe. MeXaHu3M MOJsIpU3aliy JIUAIEKTPUKOB. DJIEKTPEThl U
cerHeTodNeKTpukH. [1pe303exTpuueckuii 3pPeKT U ero UCIoIb30BaHUE B TEXHUKE.

Ilpakmuxa. PelieHne KaueCTBEHHBIX 3aJad [0 JJIEKTPOCTaTUKE (dIEKTpHU3aLus,
npoBojsiue cepbl), 0OBACHEHHE HAOMIOJAEMBIX JJIEKTPHUUECKUX sBIeHHH. Pacder cuibl
B3aMMOJICHCTBUS IJIEKTPUUYECKUX 3apsAA0B, €MKOCTH, 3apsjia M OJHEPruu KOHIEHCaTopa.
[Toctpoenne rpaduKOB 3aBUCUMOCTEH HIIEKTPUYECKHX IapaMeTPOB 3apsHKEHHBIX Tel OT
KOOpJMHAT.

Tewma 4.2. 3akOHBI TOCTOSIHHOTO TOKA

Teopus. YcnoBus CyIIECTBOBaHUS IOCTOSHHOTO TOKA. CTAallMOHAPHOE 3JIEKTPUYECKOE
nojie. ODJEKTPUUECKHE LENU C IOCJIEJOBATENbHBIM M MapajulelIbHBIM  COEIMHEHUAMU
MIPOBOJAHMKOB. DIJIEKTPOJBIKYIIAs cuila. 3akoH Oma /11 HEOJHOPOJHOTO y4yacTKa LEenu U s
nonHo# nenu. [Ipasuna Kupxroga. Pacuer pa3BeTBIEHHBIX 3JEKTPUUECKUX LEMel, CMEeIaHHbIX
coenuHeHU MpoBOoAHUKOB. LIIyHTHI U AomosnHUTENbHBIE conpoTHBIEeHUA. PaboTa 1 MoUTHOCTH
ToKa. 3akoH J[xoynsa-Jlenna.

OnekTpuyeckuii TOK B MeTauiaX. OCHOBHBIE ITOJIOKEHUS JJIEKTPOHHOW TEOPHH
IIPOBOAMMOCTH MeTauI0B. CKOPOCTh YNOPSIIOYEHHOIO ABM)KEHUS 3JIEKTPOHOB B IPOBOJHUKE.
3aBUCUMOCTH COINPOTUBJIEHUSA OT Temieparypbl. CBEpXIPOBOAUMOCT. DJIEKTPUUECKUA TOK B
MOJIYIPOBOJHUKAX. DJIEKTPUUYECKas IPOBOAMMOCTH IOJYIIPOBOJHUKOB U €€ 3aBUCUMOCTH OT
Temmneparypbl u ocpemieHus. CoOCcTBeHHass M MpUMECHas MPOBOJMMOCTH IOJTYIPOBOJAHHUKOB.
Tepmo- U (QoTOpPE3UCTOPHI. DINEKTPOHHO-ABIPOUHBIM nepexoa. I1oaynpoBOIHUKOBBIN THO.



Tpansucrop. IlpumMeHeHrne MOIYIPOBOIHUKOBBIX MTpHOOpoB. Tpurrep kak snemMeHT OBM.
WNurerpanbHble CXeMbI. OIJIEKTPOHHAs HMUCCHS. BoibT-aMrepHas XapaKTepUCTHUKA JIHOAA.
DNEeKTPOHHBIE TYYKHM W WX CBOWCTBA. DJIEKTPOHHO-Ty4deBas TPyOKa. DJIEKTPUUECKHH TOK B
pacTBopax M pacijiaBax 3JIEKTPOJUTOB. 3aKOH 3jeKkTponusza. OnpenencHue 3apsaa IEKTPOHA.
[IpuMeHeHne 3IIeKTpOoau3a B TEXHUKE. DJEKTPUUYECKHHA TOK B raszax. HecamocrosTenbHbI U
CaMOCTOSITENIbHBIN pa3psabpl B razax. Buael camocTodrenbHoro paspsja (TJICHOLUH, HCKPOBOH,
KOpOHHBIN, ayroBoi).[lonarue o mmasme. MI'JI-reHeparop. DIeKTpUUECKHIl TOK B BaKyyMe.
BakyymHbIi 1u0 1 Tpro. DieKTpoHHO-IydeBas Tpyoka. Onsit Mo dhe-Mumkena.
Ilpakmuxka. Pacuer cOpOTUBIEHUS MOCIEA0BATEIBHOT0, NAPAILIEIBHOIO U CMEIIAHHOTO
COEIMHEHUS] MPOBOJAHUKOB. BpluMciieHHe NafeHUsT HANpsDKEHHs, CUJIbl TOKA, BBIIEISIEMOMN
MOIIHOCTH B IIETIH TIOCTOSIHHOTO TOKA. PacueT clIoKHBIX mernel ¢ momoinsio npasmi Kupxroda.
[locTpoeHne W aHalW3 BOJIPTA-aMIIEPHBIX XAapAKTEPUCTHK PE3UCTOPOB, pAacCTBOPOB U

MOJTYTIPOBOTHUKOB.
HroroBoe 3ansTue
KonrtponsHas padora.
Y4eOHbIii (TeMaTHUECKUiA) TIIIaH.
2-1i To 00y4eHHS
KonnyectBo yacoB
Ne HaunmenoBanuepasena, TeMbl [IpakTuka
/11 Bcero Teopus
BBoanoe 3ansarue 2 2
Pasznen 1. Marematuka B 30 8 22
($u3HYEeCKuX Mpoleccax
1.4. | TpuronomeTpus 6 2 4
Jlorapudmuyeckas umokazareabHas
1.5. | pynkuun 8 2 6
1.6. | IlponsBonHas 8 2 6
1.7. | UnTerpan 8 2 6
Pazgen 2. 52 12 40
DNeKTpoANHAMUKA
2.1. | MarautHoe noJe 14 4 10
2.2. | DIeKTpOMarHuTHas 18 4 14
WHIYKITUS
2.3. | DIeKTpOMarHuTHBIC 20 4 16
Kose0aHus ¥ BOJHBIL.
Paznen 3. Ontuka u 52 16 36
KBaHTOBas (U3MKa
3.1. | BonHoBas onTuka 14 4 10
3.2. | l'eomerpruyeckasionTHKa 14 4 10
3.3. | ®usuka atoma 10 4 6
3.4. | ®usuka aTOMHOTO 12 4 8
spa
HrtoroBoe 3ansTue 2 2
Bcero 136 38 98

Coneprxanue yueOHOTo (TEMaTHUECKOT0) MJIaHa.
2-1i ron1 00y4eHus

BBoanoe 3anarue. Beenenue B [Iporpammy. MHCTpyKTax 10 TeXHUKE O€30MaCHOCTH.

Pazgen 1. Maremaruka B GU3UYECKUX MPOIIECCax.

VYpoBeHb NpeAbsBICHUS MaTepuana 00ecleurnBaeT yJalluMcsl CTPOUTbMAaTeMaTHYEeCKHe
MozeIH (U3NUECKUX IPOIECCOB, a TAKXKE MOTy4aTh HEOOXOIMMbIC 3HAUCHHS M 3aBUCHMOCTH
(¢u3MUeCKUX BEIMYHH, MOCPEACTBOM DEILICHUS PA3IMYHBIX YpaBHEHH, HEPABEHCTB U aHAIIN3a
rpaguKoB.



OO6yuatomuecst OyayT 3HATh:

- OCHOBHBIC COOTHOILIEHUS B TPEYTOJIbHUKE U TPUTOHOMETPUYECKHE TOXKIECTBA,
(bopMyIbI IPUBEIEHUS U 3HAYCHUSI TPUTOHOMETPUUECKUX (PYHKIUH [T Pa3TuYHbIX YIIIOB;

- cBoiicTBa JorapuMUUecKoi 1 MokazareabHoU QYHKIUU U UX TpapuKu;
- METOJbI PEUICHUS JOrapU(PMHUECKUX U MIOKA3ATEILHBIX YPaBHEHUH (HEPaBEHCTB);

- MOHSTHS TPOU3BOTHON U IEPBOOOPA3HON; OCHOBHBIE (hOPMYJIIbI
mubdepeHIMPOBaHUS U UHTETPUPOBAHUS.

OObyuaromuecs OyIyT yMeTh:

- mpeoOpa3oBbHIBATH TPUTOHOMETPUYECKHUE BBIPAXKCHUS u
BBIPaKECHHSI,COIEpIKAIIUE JIOrapru(MBI;

- pemiath npocTeiime TPUTOHOMETPUYECKHE, MOKa3aTeIbHbIC

wiorapuMUYECKre ypaBHEHUSI U HEPABEHCTBA;

- HaxoAuThb  MPOU3BOAHYIO, a TaKke IPOMEXYTKH 3HAKOIIOCTOSIHCTBA
MMOHOTOHHOCTH PA3JIMYHBIX (YHKLUH;

- peuarb 3KCTpEMaJIbHBIE 331a4U METOAAaMH MaTeMaTHUECKOI0 aHaJIN3a;

- HaXOAUTh IEepBOOOPA3HYIO (MHTErpall) pa3InuyHbIX I€MEHTAPHBIX GYHKLIUHN U
IUIOLIA/lb KPUBOJIIMHENHON TPAIIELIUN.

@OpMBI 3aHATHI, UCIIOIB3YEMBIE IIPY U3YYEHUH JAHHOIO pa3jena:

- JIEKLIOHHAS;

- MIPaKTUKYM I10 pELICHUIO 3a/1a4;

- nabopaTopHas pabora;

- UHAMBUyallbHas paboTa;

- rpynmnosas pa0doTa;

- UHIVBUAYaJIbHAs KOHCYJIbTALUs;

- IPYyNIOBast KOHCYJIbTALMS;

- KOHTPOJIbHBIN TECT.

Tema 1.4. Tpuronomerpus

Teopusa. I'padpuku TpuroHomerpuueckux ¢GyHkuuid. OOpaTHbIE TPUTOHOMETPUUYECKUE
¢ynkuuu. Tpuronomerpuueckue ypaBHeHUs. BUbl TPUrOHOMETPHUECKUX YPABHEHHH, OCHOBHBIE
MeTO/Ibl UX penieHus. OT6op kopHel. 3anuck peteHus. TpUroHoMeTpuyecKue HepaBeHCTBA.

IIpakmuxa. Iloctpoenue rpadukoB TpuroHomerpuueckux ¢yHkuuit. IIpeoOpasoBanue
BBIpQXEHHUM,  colepkalux  oOpaTHbIE  TpUrOHOMeTpuueckue  (QyHkuuu.  Pemienue
TPUTOHOMETPUUYECKMX YPABHEHUH W HEPAaBEHCTB pa3IMYHBIMU MeTofaMu. OTOOp KOpHEH
TPUTOHOMETPUUECKUX YpaBHEHHI.

Tema 1.5. Jlorapupmuudeckas 1 nmokazatenbHast QyHKINU

Teopus. 1lokazarenbHas GyHKUUSA U ee cBoiicTBa. Jlorapudmsl, cBoiicTBa orapupmMos.
Jlorapudmuueckas ¢pyHkuus 1 ee cBoiicTBa. [loTeHmpoBanue u norapudmupoBanue. Pasnnunsie
CIoCOObI pelIeHHs! MOKa3aTeIbHbIX WIOTapu(MUYECKUX ypaBHEHUH. Y paBHEHUs, CBOASIINECS K
nokaszaTtelabHbIM U JorapupmuueckuMm. Cucremsl ypaBHeHMH. HepaBeHcTBa, cojepikaiiue
MoKa3aTelbHbIEH JIOTapupMUIecKre PyHKINH.

Ilpakmuxa. TlpeoOpa3zoBaHuMe BBIpaXEHHUH, cojepxamux Jorapudmel. Pemenue
MOKa3aTelNbHBIX  YpaBHEHMH W  HepaBeHCTB. Haxoxknenue  oOmactu — ompeaeneHus
jorapuMUUYecKux ypaBHeHuil. Pemenue norapudMuyeckux ypaBHEHMH M HepaBeHCTB. MeTon
panoHanuzanuu. lcnonp3oBaHWe CBOWCTB (YHKIMI MPH pEIIEHUH JOrapu(PMHUUECKUX H
NOKa3aTeJIbHbIX ypaBHEHMH M HepaBeHCTB. CHCTEMBbl MOKa3aTEIbHBIX M JIOTrapU(pMHUUECKUX
YpaBHEHUM.

Tewma 1.6. [Ipon3Boanas

Teopusa. CxopocTb IpoTeKaHus mpolecca. MrooBeHHasi ckopocTb. KacatenbHasik rpaduky
¢ynkuuu. [Tonstue o npenensHOM nepexoze. [Ipenern, ero cBoiicTBa, 3aMeyaTeabHbIC TPEICIBI.
[TpousBonnas. Auddepenunan. HenpepriBHOCTE U quddepennupyeMmocts ¢pyHkuuid. [IpaBuna
BBIUUCIICHUS] MPOU3BOAHBIX. [Ipom3BonHble pasnnuHbix (yHKOMA. Bropas npousBogHas; ee
MeXaHU4eCKUi cMbICI. [IpOM3BOAHBIEBBICIINX MOPSAKOB. YpaBHEHUE KacaTeIbHOM K TpadukKy
byakuun. [Ipunoxerne mpou3BoaHON K ucciaeaoBanuio Gpyukmuii. Mccnenoranue GyHKIMKM Ha



MOHOTOHHOCTb. JlocTaToyHOE yciaoBHe sKcTpemyMma. HamGomblee W HauMeHblee 3HauY€HUS
GYHKIIMM Ha TPOMEXYTKe (KOHEYHOM U OeckoHedHOM). Mcrmonib30BaHHME TPOW3BOTHON B
(bU3UYECKUX 3a7a9ax.

Ilpakmuka. Pemenue 3aad Ha HaxXOXJeHUE mpenenoB. HaxoxaeHue MPOU3BOJIHBIX
MPOCTBIX U CIOXHBIX QyHKUMN. Pemenue 3anay Ha uccnenoBanue GyHKIUMI HA MOHOTOHHOCTb.
Pemenne 3amay Ha HaxXOXKIACHHE SKCTPEeMyMOB (yHKIMI. HaxoxaeHne acuMnTor rpadukos.
Pemenuie 3a7au Ha HaXOXKJ€HNUE HAUOOJIBILIETO U HAUMEHBIIIETO 3HAYeHUs (PYHKIIMU Ha OTpeE3Ke,
pelieHue 3a1a4 Ha ONTUMHU3AIIHIO.

Tema 1.7. UnTerpan

Teopus. IlepBooOpazHas u ee cBoiictBa Heomnpenenennslii unTerpan. IlpaBuna
HAXO0XJICHUS IIEPBOOOPA3HBIX, HEMOCPEACTBEHHOE HHTETPUPOBAHUE, MHTETPUPOBAHUE 10 YACTSM,
nojcraHoBka. [lnomans KpuBOJMHEHHON Tpaneuuu. OnpeneaeHHbId HHTErpall U €ro CBOMCTBA
@®opmyna Hetorona-Jlelionuna. I[TpubnmxeHHOE BBIYMCICHHUE ONPEACICHHBIX HHTEIPAIOB.
[TpunokeHuss HMHTErpanoB. BpluncieHue IUIomageli U OOBEMOB TeOMETpUYECKHX (GUryp.
Hcnonp3oBaHue UHTErpaiia B GU3HUSCKUX 3a/1a4ax.

Ilpaxmuxa. Pemenue 3a1ay Ha HaXoXJeHUE MepBooOpa3Hoi. HaxoxkieHue MHTErpaioB
pa3uuHbIMU MeTo/laMu. Pelienue 3amay Ha BRIUKCIEHUE TUIOMIATN KPUBOJIMHEHHOM Tpameuu,
Ha HaxoXKJeHHe O0BEMOB reOMeTpHuecKux Tell. PemieHue Qusmyeckux 3agad Mpu MOMOIIU
WHTEerpaa.

Paznen 2. DnexkrponuHamuka

YpoBeHb TIpenBsABICHHMS Marepuajga oOOeCleuMBAaeT YdYallMMCS peliarth 3aJauud
MOBBIIICHHOTO YPOBHSI CIOXHOCTU M AKCIIEPUMEHTAIbHO MPOBEPSITh OCHOBHBIE3aKOHOMEPHOCTHU
AJIIEKTPUYECTBA M MAarHETU3Ma, a TAKKE K0JeOaTeIbHBIX U BOJTHOBBIXIIPOIIECCOB.

OObyuaromuecs OyayT 3HATD:

- OCHOBHBIE TIOHSTHUS TEOPUU  DJICKTPOMATHUTHBIX  KOJIGOAHUW U BOJIH:
AJIEKTPOMArHUTHAs WHIYKIHSI; CAMOUWHIYKIUS, UHAYKTUBHOCTb, CBOOOJHBIC M BBIHYXKJICHHBIC
KoJIeOaHusl; KoJieOaTeNbHBI KOHTYpP; MEPEMEHHBIN TOK; PE30HAHC, AJIEKTPOMArHUTHAsI BOJIHA,
uHTepdepeHIys, nucnepcus, AUPPaKIIus, MONIPU3ALUIITCKTPOMATHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI DJIEKTPUUECTBA U MarHeTu3Ma: 3akoH KyroHa, 3aKOH COXpaHEeHUs
3apsina, 3akoH Oma Ji1sl HeOAHOPOIHOM U MONIHOM 1enu, mpasuina Kupxroda, 3akon buo-Casapa-
Jlamnaca;

- OCHOBHBIC 3aKOHBI TEOPHH OJEKTPOMATHUTHBIX KOJeOaHWH U BOJH: 3aKOH
ANEKTPOMATHUTHOM  MHIYKLUMH, 3aKOHBl  OTPAKEHMs, NPEJIOMJIEHUS U  MOTJIOLIECHUS
AJIIEKTPOMATrHUTHBIX BOJIH, MIOCTYJIATH TEOPUU OTHOCUTEIBHOCTH;

- CYTbh OCHOBOIIOJIATaIOIINX OIBITOB JEKTPOJAUHAMUKHU: ONbITOB @paHkinHa, BonabThl,
Kynona, Oma, Amniepa, ®@apanes, ['epua;

- BO3MOKHOCTH NMPAKTHYECKOTO MPUMEHEHHUS SBICHUM U 3aKOHOB JIEKTPOAUHAMUKH:
AIEKTPOU3MEPUTENIbHBIE MPUOOPHI, MarHUTHAs 3alMKCh 3BYKa, JJIEKTPOHHO-IIydeBas TpyOka,
MOJIYITPOBOJTHUKOBBINA U0, TEPMOPE3IUCTOP, TPAH3UCTOP, TEHEPATOP NEPEMEHHOTO TOKA, CXeMa
paauoTtenedOHHON CBA3U, MHAYKIIMOHHAS CBapKa, TPaHCPOPMATOPHI;

- OCHOBHBIE  W3MEPHUTENbHbIE  MPUOOPHI  JIEKTPOJMHAMUKU:  OcImLIorpad,
MYJIBTUMETP, TEPMOPE3UCTOP;

- METOJbI PEIICHHS OJMMITHAIHBIX 3a7a4 0 dJIEKTPOIMHAMHUKE.

OOyuaromuecst OynyT yMeTh:

- TpaBWIBHO ONHCHIBATH M OOBSACHATH OCHOBHBIE SIBICHUS M  TIPOIECCHI
ANEKTPOJIMHAMUKH, JaBaTh TOUHBIE ONPEEICHUS] OCHOBHBIX MOHITHH 3JIEKTPOMAarHeTU3Ma,

- peliaTth 337a4M Ha 3aKOH COXPaHEHMUsI AIEKTPUUECKOT0 3aps/a, 3akoHbl Kynona, Oma,
npaBuna Kupxroda, Jlenna, 3akoH 3J€KTPOMarHUTHOW WHIYKIIMW; Ha JBI)KCHHE W PAaBHOBECHE
3apsKEHHBIX YACTHUIL B AJIEKTPUUYECKOM M MATHUTHOM TOJISX;

- BBIYHUCIATH HAPSDKEHHOCTD, HANIPSKEHUE, CHITY TOKa, pa0OTY3JIEKTPUUYECKOTO OIS,
ANIEKTPOEMKOCTh, MarHUTHYIO MHAYKIUIO, cuity JlopeHua, cuimy AMiiepa, a TakKe mapameTpbl
K0J1e0aTEeIbHOT0 KOHTYpPA U AJIEKTPOMArHUTHOW BOJIHBI;

- u300paxkaTh W YUTATh DJIEKTPUYECKHE IICTH, 3aBUCUMOCTH OCHOBHBIX IMapaMETPOB



K0J1e0aTeIbHOT0 KOHTYpPa OT BPEMEHH;

- CTPOUTH BEKTOPHBIE AUArPAMMBI SJTEKTPUUECKUX KOJIECOaHMIA;

- OHpEleNsITh IKCHEPUMEHTAIbHO IMapaMeTphbl JEKTPUUYECKHUX LENeH, IpOBEpsITh UX
WCIIPAaBHOCTh; HM3MEPATh MapaMeTpbl AJIEKTPUYECKOTO0 W MArHUTHOIO IOJEH; IMody4yaTb Ha
ocumuiorpade KapTUHY JIEKTpUIecKuX Konebanuit u purypsr Jluccaxy;

- 1oyib30BaThcad  (U3MYECKMMM  NpUOOpaMH:  aMIEPMETPOM,  BOJIBTMETPOM,
MYJIBTUMETPOM, OCHMILIOrpadOM, TEHEPATOPOM AIIEKTPHUECKUX CUTHAJIOB;

- pelaTh 33a4U 0 JIEKTPUUECTBY, MarHETU3MY, KOJICOAHUSIM MOBBIILIEHHOTO YPOBHS
CJI0’)KHOCTH U OJIMMITMA/IHBIE 33]1a4H.

@OpMBI 3aHATHI, UCIIOIB3YEMBIE IIPU U3YYCHUH JAHHOIO pa3jena:

- JIGKUMOHHas;

- WHAMBHJYyalbHas paboTa;

- TpymnmnoBas padora;

- WHJUBUIyaJIbHAs] KOHCYJIbTALUs;

- IpYNIOBast KOHCYJIbTALUS;

- WUTOTOBBIN TECT.

Tema 2.1. MaruutHoe mnosje

Teopusa. MarHuTHOE B3aMMOAECHCTBUE TOKOB. MarHutHoe moje Toka. MarnuTtHas
MHAYKUUA. JINHUM MarHuTHON HHAYKUMU. MaruutHbslil notok. Cuna Amnepa.llpunuun neictBus
ANEKTPOU3MEPUTENbHBIX ~ TIpuOOpoB.  I'pomkoroBoputens. Cuna Jlopenma.  [IBukeHue
3JIEKTPUYECKUX 3aps/iOB B 3JIEKTPUUYECKOM KW MArHUTHOM IHOJIAX. Y CKOPUTENIU 3apshKEHHBIX
gactun. Macc- crekrporpad. MarHuUTHBIE CBOMCTBA BEIISCTB. DJICKTPUUYCCKUHN JIBUTATEIb
MOCTOSIHHOT'O TOKA.

IIpaxmuxa. BpluucneHre MHAYKIMA MarHUTHOTO IOJS JUIsl pa3iu4HON KOH(Urypanuu
npoBoIHUKOB. Pacuer cunbl Amnepa u JlopeHua, napaMeTpoBTPaeKTOPUHU 3apsKEHHBIX YaCTHUIL B
MarHuTHOM mnojie. KayecTBEHHOE OMNMCAHME SIBICHUMN, CBSI3aHHBIX C MAarHUTHBIM IIOJIEM B
BELIECTBE.

Tewma 2.2. DiekTpoMarHuTHAS HHITYKITUS

Teopusa. SBnenue snexTpoMarHUTHOM wuHAYKUuU. OJC wuHaykuuu. MHIyKnuoHHOE
AIIEKTPUYECKOE IoJie. 3aKOH AJeKTpoMarHuTHOW uHAaykuuu. [IpaBuno Jlenna. Buxpesoe
ANIEKTpUUYECKOe TMoJie. DieKTpoanHamuueckuil MukpodoH. CamoumHaykius. MHAYKTUBHOCTD.
BnusHue cpeasl Ha MHIYKTUBHOCTb. OHEpPrus MarHuTHoro mnois. [lmoTtHocTts sHeprum.
OTHOCHTEIBHOCTD EKTPUYECKOTO U MATHUTHOTO NoJIel. IIIOTHOCTB SHEPrUY MAarHUTHOTO MOJISL.
DNEeKTPUUECKUN TeHepaTop MOCTOSTHHOTO TOKa.

Ilpakmuka. PemeHne KadyeCTBEHHBIX W PACUYETHBIX 33Jady 1O D3JEKTPOMarHUTHOU
uHAyKkuuu. Beruncnenne 3/1C caMOMHAYKIMM, SHEPTHH 3apSKEHHONW KaTYIIKM M MarHUTHOTO
OJIS.

Tema 2.3. DieKTpOMarHuTHBIC KOJICOAHUS U BOJTHBI

Teopus. KonebaTenpHOe IBMXKEHUE U KonebarenbHas cucreMa. CBoOOIHbIE KOleOaHMs B
UIeANbHBIX KOJeOaTeNbHBIX CcHUCTeMax. [apMoHudeckue Kojebanus. Ilepuon, wyacroTa,
amMIuTyAa, ¢asa rapMoHMdeckux kojeOanuidl. [lpuHimn cymepnosunuu. I'paduueckoe
IpeJICTaBIeHNEe rapMOHNYECKHUX KosneOanui. CloxkeHrnerapMOHUYECKUX Kojiebanuii. BektopHbie
nuarpammbl.  Herapmonuueckue koseOaHus. CBOOOJIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B
koHType. [IpeBpaienne sueprun B kojaedarenbHOM KOHTYype. CoOCTBEHHAs! 4acTOTa KOJIeOAHUI B
KOHType. 3aTyxawolue »>JeKTpUYecKue KoyiebaHus. AHAJIOrHs dSJEKTPOMAarHUTHBIX U
AIIEKTpUYECKUX KosiebaHuil. ABTOoKosneOaHus. ['eHeparop He3aryxaromux KojebaHui (Ha
TpaH3ucTope). BeiHyXIeHHble »nekTpuyeckue kojeOanus. IlepemenHblii Tok. I'eHepaTop
MIEPEMEHHOTO TOKA. J[eMCTBYIOIIME 3HAYEHHS HAIIPSKEHUN M CUJIbI TOKA. AKTUBHOE, EMKOCTHOE
U MHAYKTUBHOE CONPOTHBIECHMS. 3aKOH OMa A DJIEKTPUYECKOW LENU NEPEMEHHOIO TOKA.
Pesonanc wHanpspkeHuii M TOKOB. (CmocoObl TMONMy4YeHHUsS HETapPMOHHUYECKHUX KOJICOaHMIA.
Tpancdopmarop.

DIEeKTPOMarHuTHOE IoJie. DIEKTPOMArHUTHBIE BOJIHBI U CKOPOCTh UX PacHpOCTpaHEHUSI.
VYpaBHeHnue BomHBL. OTpaxkeHHE, NpeIOMIICHHE, MHTeppepeHIHs, AUGPAKIHs, MOIIPU3AIHS



AJICKTPOMArHUTHBIX BOJH. DHEPrusl dJEKTPOMArHUTHOM BOJIHBI, 00bEMHAsl TIOTHOCTh SHEPTHH
BosiHbL. M300petenue panuo A.C. [TonosbiM. [IpuHimn pagroTeneoHHON CBSA3H, MOAYISALHUS U
nerektupoBanue. I[lpocredimmii paguonpuemMHuk. Pagmonokanus. TeneBuaenue. Pa3putue
CpeAcTB cBsi3U B Poccuu.

[ToctynaTel TeOpUM OTHOCHUTEIBHOCTH OWHINTEHHA. OCHOBHBIE CIEICTBUS TEOPUU
OTHOCHUTEJIbHOCTH M MX DJKCHEpUMEHTalIbHas mpoBepka. CKOpPOCTh CBETa B BaKyyMe Kak
mpeaesibHas CKOPOCTh Tepenaud curHayia. VMImynbCc, SHEprusi ¥ macca B PEISITUBUCTCKOM
JUHAMUKE,

Ilpakmuka. TlocTpoeHHEe BEKTOPHBIX JHarpaMM »dJEKTPUUYECKUX KoyieOaHui. Pacuer
napamMeTpoB IIENMH TEPEMEHHOT0 TOKa (E€MKOCTHOTO M WHIYKTUBHOTO CONPOTHBJICHUH H
MOIIHOCTH TIEPEMEHHOT0 TOKa). Pemenune 3amad mo 3JeKTPOMAarHUTHBIM KOJICOAHUSM U BOJTHAM,
pacuer ko3ddunuenta tpanchopmaruu. KadecTBeHHOe W 4YHCIeHHOE omucaHue 3G(EKTOB
TEOPHUH OTHOCUTEIBHOCTH.

Pazgen 3. Onruka. KBanroBas u sinepHas Gpusuka

YpoBeHb TpEenBABICHHS Marepuaga oOOeCleuMBAaeT y4YallMMCS pelaTh  3agadu
MOBBILICHHOT'O YPOBHSI CIOXKHOCTU M AKCIIEPUMEHTAIbHO MPOBEPSITh OCHOBHBIE3AaKOHOMEPHOCTHU
OIITHKH, aTOMHON (DU3UKH U (PU3UKU aTOMHOTO SIJIpa.

OObyuaromuecs OyayT 3HATD:

- OCHOBHbBIC IOHATHS ONTHKHU: CBET, JIMH3a, 3€pPKaJo, MHUMOE M JAECUCTBUTEIHHOE
n3o0pakeHue; MHTeppepeHurs, TUuPpakuus U NOIIpU3alMsl CBeTa; AU(paKIHMOHHAs pelleTKa,
30HHAas IUIAaCTUHKA;

- OCHOBHBIC MOHATHS KBAaHTOBOM (PU3MKH: TEIJIOBOE M3JIyuyeHHE, aOCOJIIOTHO YEepHOE
Teno, kBaHT, (oToH, (oToddexT, crammoHapHOE COCTOSIHHE, H30TON, KBAHTOBAHHWE H
JUCKPETHOCTb, 1e0poiiieBcKast IIIMHA BOJIHBI, AP0, HEUTPOH, IPOTOH, A/IEPHBINA PEAKTOP, CUETUUK
U JIETEKTOP YacTHIl U Ap.;

- OCHOBHBIC 3aKOHBI ONTHUKH: 3aKOH OTPaXCHMsI U IIPEJIOMIICHHs CBETA, YPaBHEHHUE
TOHKOM JIMH3bI U C(epuuecKkoro 3epkKana, YCIOBHE MAaKCUMyMOB M  MUHUMYMOB
UHTEp(PEepeHIIMOHHON U IUPaKIMOHHON KapTHHBI, 3akoH byrepa- JlambGepra-bepa, 3axkon
Mainroca;

- OCHOBHBIE 3aKOHBI KBaHTOBOM (u3nku: 3akoHbl Buna u Ctedana- boapiimana,3akoHbI
CroneroBa u ypaBHeHue DitHITeHa A5 pororddexra, noctynarsl bopa, runoresa ne bpoitns,
COOTHOLLIEHUE HeompezeneHHocTel ['elizeHOepra, 3aKOH PaJMOAKTHUBHOIO pacmaja, IpaBHiia
CMEILECHNS [IPU PaINOaKTUBHBIX U3ITyUEHUSX;

- CYTh OCHOBOIOJAraroluX ONbITOB ONTUKH U KBAaHTOBOM (M3UKH: ONbITOB Hbl0TOHA,
IOnra, ®penens, Pezepdopna, Komnrona, Cronerosa, Jlebenesa u nip.;

- BO3MOXKHOCTH NMPAKTUYECKOT0 NPUMEHEHUS SIBJICHUH U 3aKOHOB ONTUKHU U KBAHTOBOM
(GU3KKH: OUKH, TPOCBETIIAIONIAS ONTHKA, TEJIECKOI, (hoToanement, [13C- maTpuna, cieKTpaabHbIi
aHaJIN3, AaTOMHAs IEKTPOCTAHLINSA, JIydeBasl Tepanus U Ap.;

- OCHOBHbBIE H3MEpUTENbHbIE MPUOOPHI ONTUKH W KBAaHTOBOM (DU3UKHU: MOJISIPOUI,
pedpakromerp, crnekrporpad, IUGPaKIMOHHAS PpEIHIeTKA, (POTOINEKTPOHHBIA YMHOXKHUTEIb,
doropesuctop, cueruuk I eiirepa;

- METOJIbl PEUICHHUs OJTMMITHAHBIX 33J1a4 110 ONTHKE U KBAHTOBOM (hu3MKe.

Obyuaromuecs OyayT yMETh:

- TIpaBUJIBHO OMUCHIBATH U OOBSICHATH OCHOBHBIE ONTUYECKHE U KBAHTOBBIE SIBJICHUS U
IPOIIECCHI, 1aBaTh TOUHBIE ONPE/IEICHUSI OCHOBHBIX MOHATHHI ONTUKUA U aTOMHON (PU3HUKH;

- pemaTh 3a1a4d Ha 3aKoHbI (oTo3((deKTa, 3aKOHBI BOJHOBOW M T€OMETPUUYECKON
ONTHUKH, 3aKOH PaINOAaKTUBHOI'O pacnana;

- BBIUMCIATH MApaMeTpbl ONTHYECKHX CUCTEM ((OKYCHOE pacCTOSIHHE JIMH3bI,
YBETMYECHHUE U300paKeHHsI, TOJIIIIUHBI TUIEHOK ), ATOMHBIX COCTOSTHHH (paiyCchl OpOUTHIN CKOPOCTh
3IIEKTPOHA, padoTa BHIXOA AJIEKTPOHA) U SIEPHBIX PEaKUUi (BbIACTIEMas TEIUIOTA);

- CTPOUTH X0[ Iy4yen B ONTHYECKUX cucreMax, n300paxxaTh
UHTEepEPEHIIMOHHBIE U AU(PPAKITMOHHBIE CXEMBI, a TAK)XKE YHEPTeTHUECKUE YPOBHH aToMa;

- IIPOBEPATH IKCIIEPUMEHTAIBHO 3aKOH Mairoca, 3aKOH NMPEIIOMIICHUAS U OTPaKEHUS



cBera, 3akoH byrepa-JlamGepra-bepa; monydate wuHTEephepeHIIMOHHBIE U JU(PPAKITUOHHBIC
KapTUHBl 10 pa3IMYHBIM CX€MaM M ONpENesITh M3 HHUX [apaMeTpbl OTpaXaroUuX U
IPOMYCKAIOIIUX CHUCTEM, OINpelNeNaTh (DOKYCHOE pacCTOSIHME JIMH3bL, HAONIONaTh ATOMHBIE
CIEKTPBL;

- NONb30BaThCsl (U3MYECKUMHU NpUOOpPaMU ONTUKM U  KBAHTOBOM  (PU3MKU:
HOJISIPOHUIOM, pedpakTomeTpom, criekTporpadom, TU(PPaKIHnOHHOM PELLIeTKOMH,
(OTO3TEKTPOHHBIM YMHOXXHUTENEM, (DOTOPE3UCTOPOM, JINH3OI;

- pemaTh 3a7a4yd O ONTHKE U aTOMHON (pU3MKE MOBBIILIEHHOIO YPOBHSI CIIOKHOCTH U
OJIMMITUA/IHBIE 331aUH.

®dopMbl 3aHATUH, HCHIOIb3yEMbIE IIPU U3YYEHUH JAHHOT'O pa3jena:

- JEKLMOHHAS;

- WHJIMBHIyaJIbHas paboTa;

- rpymnmoBas padora;

- UHIUBUAYaJIbHAs KOHCYJIbTALUS;

- IpyNIoBas KOHCYJIbTAIMS;

- WUTOTOBBIN TECT.

Tema 3.1. BomHOBast onTrka

Teopus. DNEKTPOMarHUTHBIE H3JIyYE€HUS PA3HBIX JUIMH BOJH - PaJgUOBOJIHBIL.
Wn¢pakpacHoe uznyyeHue, BUAUMOE U3Iy4eHHUE, YIbTPadUOIEeTOBOE, PEHTT€HOBCKOEU raMma-
nznydenue. CBeT Kak odyekTpomarHutHas BosiHAa. Ckopocts cBeta. KorepeHTHOCTH.
Wntepdepentus ceera. Marepdepennnonnsie cxems (cxema FOnra, 3epkano Jlnoiiaa, Ounpuzma
u Oouzepkana @penens). CnekTpaiabHOe pas3iiokeHue npu uHTepdepenunu. Audpakuus cpera.
[Tpunuun [Noiirenca-Openens. Meton 30u @penenst. Judpakuronnas pemerka.

Hudpakuuonnelii  cnektp. OnpeneneHue JUIMHBI CBETOBOW BOJHBL. [loHsATHE O
rojorpaduu. [lonspusanus ceera u ee NpuMEHEHUE B TEXHUKE. Jlucriepcus U MOIJIOIIEHHUE CBETa.
3akoH byrepa-Jlembepra-bepa. JlucnepcronHslit criekTp. CeKTpOCKOII.

Ilpakxmuka. W300pakeHue, aHalIW3 W pacyeT pPa3IMYHbIX HMHTEPPEPEHLUOHHBIX U
TupakMoHHBIX cxeM. Pemienue 3agau Ha 3akoHbl byrepa-JlamGepra-bepa u Maioca.
Boruncnenue usmMeHeHus! JUIMHbI, YaCTOThI, CKOPOCTH U MHTEHCUBHOCTH CBETA IIPU MPOXOKICHUH
€ro 4epe3 BEIIECTBO.

Tema 3.2. 'eomeTpudeckas onTuka

Teopusa. T'eomeTpuueckasl ONTUKA KaK IPEJENbHBIN ClIydail BOJIHOBOW ONTHUKH. 3aKOHBI
F€OMETPUUYECKOMN ONTUKU: 3aKOH MPSIMOJMHENHOIO paclpoCTpaHEHMs], 3aKOH OTPaXEHUsI, 3aKOH
npenomienus cera. [Ipunuun depma. IInockoe u chepuueckoe 3epkana. [lonHoe oTpaskeHue.
Jlunza. ®opmyna ToHkod nuH3bL. Cdepuueckas W xpomaruueckas abeppairus. YBeTUdeHUE
JIMH3BL.

I'ma3 kak ontuueckas cucreMa. [lepektsl 3peHus. Ouxku. @oromerpus. CBETOBONMOTOK.
Cuna cBera. OcemeHHOCTb. 3akoH oOcBelleHHOCTH. CyOBbeKTHBHBIE U OOBEKTHBHBIE
XapaKTepUCTUKU u3nydeHus. Ontudeckue npubopsl. PoroanmnapaT, IPOSKIUOHHbIE aNlapathl,
Jqyna, MHUKPOCKOI, 3pHUTeNbHbIE TPYyOBI, Teneckor. Paspemaromas cCroCOOHOCTh ONTHYECKUX
npuOOpOB.

Ilpaxmuxa. Tloctpoenue xona Jiyda (M300paskeHUI) MPHU MPOXOXKIEHUH (OTPaKEHUU)
CBETa B PA3NIMYHBIX ONTUYECKUX CHCTeMax (JIMH3bI, MPO3pauHble MPU3MBIM IUIACTUHBI, 3epKaja),
OIpeZIeNIEHUE TapaMETPOB ITUX CUCTEM. Pelienune 3aad Ha 3aKOHBI OTPAKEHUSI M TIPETIOMIICHHUS.
Brruncnenne napameTpoB U300pakeHuUs B pa3IMYHbIX MPUOOpaxX, BOOPYKAIOIIUX IJ1a3 YeJIoBeKa
(Teneckom, Jyma, MHUKpockom). PacueTsl (OTOMETpHYECKMX BEIMYMH B Clyyae pPa3JIMYHbIX
VCTOYHUKOB CBETA U OTPAXKAIOIIHNX TIOBEPXHOCTEM.

Tema 3.3. ®usuka atoma

Teopus. BO3HUMKHOBEHME YYEHMS O KBAaHTaX. 3aKOHbl TEIUIOBOTO U3IyUYEHHUS.
dotornektpudeckui 3GdexT u ero 3akoHbl. YpaBHeHHE GoTodPdekTa. DOTOH, €ro IHEPTUsd U
umnynsc. Ddpdexr Komnrona. Oneir bore. [Ipumenenne gorospdexra B Texnuke. [lapneHue
ceera. OnbiThl Jlebenesa. Dpdext Komnrona. BomHoBbIe 1 KBaHTOBBIE CBOMCTBA cBeTa. OMBITHI
U SBICHHS, TOJTBEpP)KIAIOIINE CIOXKHOCTh aTtoma. Moxenb atoma Pesepdopma. KBaHTOBBIE
noctynatel bopa. Moaens atoma Bomopoaa no bopy. IIpoucxoxkaenne muHeHdaTbiX CIEKTPOB.



Cnektpsl u3nydeHuss u noromenus. OnbiTel @panka u ['epua. CHekTp SHEPreTUYECKUX
cocrosiHUN aToMoB. CriekTpanbHblii aHanu3. TpynHoctu teopun bopa. I'mnortesa ne bpoitns.

BonHoBbie cBoicTBa 3nekTpoHa. KopnyckymnsipHOo- BOJHOBOW ayanu3M. COOTHOILIEHHWE
HeonpeneneHHocrelr [eisenOepra. I[lonstTe o kBaHTOBOM MexaHwke. (COOTHOIICHHE
HeomnpeaeneHHocTell. AToMm Bogopojga. CHHMH 3JIEKTpOHA, MHOTOAJIEKTPOHHBIE AaTOMBI.

Brinyxnennoe usnyyenue. Jlazepsl u ux npumeHenue. IIoustue o HeMMHEHHON ONTHUKE.

Ilpaxmuxa. BpraucieHne XapakTEpUCTUK TEIJIOBOTO HU3Iy4YeHUs aOCONIOTHO YEPHOTO
tena. IloctpoeHue sHepreTMueckux ypoBHEH aToMa M pacudeT MapaMeTpoB JJIEKTPOHA B aTOME.
Pemennie 3amau Ha 3akoHBl GoTodpdexTa U COOTHOIIEHHs HeolpeaeneHHocTu ['eitzenbepra,
orpeziesieHUe BOJHOBBIX M KOPIYCKYJISIPHBIX IMapamMeTpoB OTOHA U MUKPOUYACTHII.

Tewma 3.4. duszuka aTOMHOTO sijipa

Teopus. CoctaB atroMHOTO siapa. M3ortonsl. flnepHbie cuiibl. DHEPrusi CBSI3U aTOMHBIX
anep. CHEKTp DSHEPreTMYECKUX COCTOSIHMM  aToMHOro  sjapa. l'amMma- — u3iaydeHwue.
PannoaktuBHOCTh. PanuoakTuBHBIe mpeBpaimieHust saep. Aunbda-, Oera- pacmaa, ramma-
u3lydeHne npu anbpa- u Oera-pacnagax. Heittpuno. VckyccTBeHHass paJnOaKTUBHOCTD.
[lo3utpoH. OKCIIEpUMEHTAIbHbIE METOAbl PETUCTpPALMU  3aPSDKEHHBIX YacTUL. 3aKOH
paauoaKTUBHOTO pacmaaa. SaepHble peakiuu. DHEPreTUYECKU BBIXOJ SJIEPHBIX PEaKIUi.
Henenue anep ypana. SAnepuslil peakrop. TepmosiaepHas peakuus. [lonydenue paguoakTUBHBIX
M30TOIOB U UX UcHojb30BaHue.IloHATHE 0 103€ U3i1ydeHUs U OMOIOrMYECKOH 3aIuTe.

DneMeHTapHble 4YacTULbl. AHTUYacTULBI. B3auMHble NIpeBpallleHUs] 3JIEMEHTapHbBIX
yactull. DynnamenranbHble B3auMoaencTBus. Kinaccuduxanus anemenTapHbix yacTull. CrieKTpsl
3JI€EMEHTapHbIX YacTull. JIenToHbI. AJIPOHBI, KBAPKH,[TTFOOHBI.

Ilpakmuka. Pemenue 3a1a4 Ha NPaBWIO CMEUICHUS NIPU PAJAMOAKTUBHBIX U3JIYYCHUSIX U
3aKOH PaJIMOAKTUBHOIO pacrnaja. BeluucieHne sHepruu,BbIACISIOMEHCS B AIEPHBIX PEaKIUIX.
CocraBieHne ypaBHEHUN TEPMOSAEPHBIX PEAKIUM U ONpeiesieHUe MPOAYKTOB 3TUX PEaKLIUM.

HroroBoe 3ansTne

KonTponbhas padora.

OPI'TAHM3AIMOHHO-ITEJAT'OI'MYECKUE YCIIOBUA

PEAJIM3ALINN ITPOT'PAMMBI
Paznen dopm [Ipuémel n JunakTrnueckuit Texauueckoe dopma
a METO/IbI MaTepual. OCHAIIICHUE MI0JIBEJIEH
3aHATH OpraHu3aluu ONeKTPOHHBIE USHUTOTOB
A 00pa3oBaTeNbHO | MICTOYHUKH
ronpouecca
Marema | KomOuua | 1)Uupopmammon | 1) Pazmarounsie 1) Ilepconanbubiii | 1) Kontpon
TUKAB u HO-PELENTUBHBIA | MaTepHUaJIbl KOMIIBIOTED pHas paboTa
¢usuue | poBanH | 2)PenponyktuBH | 2) IlpeseHTtanuu 2) Ilpoexumonnoe | 2) KoHutpo
CKHUX as BI 3) Caiir o0opyoBaHue JIBHBIN TECT
npoIiec 3)I[Ipobaemuoe alexlarin.net 3) Jloctyn K cetn
cax U3JI0KEHUE 4) Caitr mathus.ru HHurepHer.
4)YactuyHo- 4) Hanuuue
ITOMCKOBBIN JJIEKTPOHHOU
5)/lucTaHIIMOHHBI TIOYTHI
i
Mexauu | KomOun | 1)Mudopmanmon | 1) YuebGHO- 1) Iepconanbueiii | 1) Kontpon
Ka u HO-PELENTUBHBIA | METOJIMUYECKOE KOMIIBIOTEP pHas paboTa
poBaHH | 2)PenpoaykTuBH | mocoOue 2) Ilpoekmuonnoe | 2) Kontpo
ast I «Kunemarukay, o0opyoBaHue JIBHBIA TECT
3)IIpobremuoe «/Innammkay, 3) Hoctym k cetn
U3JI0’)KEHNE «3aKoHBI WHTepHer.
4)HactuuHo- COXpaHEHUS» 4) Hammuue
IMOUCKOBBIN 2) Paznarounsie 3JIEKTPOHHOU
S)AuCTaHIIMOHHBI | MaTEPHAIIBI TOYTHI




i 3) Ilpesenrtamnms 5) JlemoHcTpaIt
4) Caitt mathus.ru HOHHOC H
nabopaTopHoOe
o0opyioBaHue
Momneky | KomOoun | 1) Huadopmanuo | 1) YueGHo- 1) Tlepconanwubii | 1) Kontpon
JspHAs " HHO- METOJINYECKOE KOMIIBIOTEP pHas paboTa
dbu3MKa | poBaHHA | PEICTITHUBHBII rocobue 2) Ilpoekmumonnoe | 2) Kontpo
a1 PenponyktuBHbil | «MosekynspHas o0opyoBaHue JIbHBIN TECT
3) IIpobne dbuszuka» 3) Hoctym k ceTn
MHOE 2) PaznaTounsie Hurepuer.
U3JI05KCHUE MaTepUalIbl 4) Hammuue
4) Yactu 3) Ilpe3enranuu 3JEKTPOHHOU
YHO- 4) Caiir mathus.ru HOYTHI
ITOMCKOBBI 5) JlemoHcTparg
u MOHHOE U
JlucTaHIIMOHHBIHI nabopaTopHoe
o0opyoBaHue
(U3NIECKOTO
DIIEKT Kom6un | 1) Unadopmanmo | 1) YuebHo- 1) IIepco 1) Kontpon
po- " HHO- METOINIECCKOE HAJTbHBIN pHas paboTa
JUHA pOBaHHA | pPELENTUBHBIH nocooue KOMIIBIOTED 2) Kontpo
MHKA 1 PenponykTuBHBIA | «DIEKTpUUECKOE 2) IlpoekumoHHOE | JIBHBIA TECT
3) IIpobne roe. 3aKOHbI o0opynoBaHue
MHOE TIOCTOSTHHOTO 3) Hocrym k cetn
U3II0KEHUE TOKa», Wurepner.
4) Yactu «Marautaoe mone. | 4) Hamuuawme
9HO- DNEeKTpOMarHuTHas | AIEKTPOHHOU
MTOVICKOBBI WHIYKITHSI, TTOYTHI
" «Konebanust u | 5) JlemoHcTparg
JIMCTAaHITMOHHBIN | BOJIHBI» HOHHOE 1
2) Paznatounsbie naboparopHoe
MaTepHuabl obopynoBaHue
3) Ilpe3enranuu (u3nueckoro
4) Caiit mathus.ru KaOHMHeTa
Ontu Kom6u | 6) Uudopmanmo | 1) VY4eOHo- 1) Iepconanbubiii | KonTponpHa
Kau HU HHO- METOINIECKOE KOMIIBIOTEP s pabora
KBaHT pOBaHHA | PELENITUBHBIM nocobue «OnTHkKa. 2) Ilpoekimonnoe | KoHTponbH
oBas 1 PenponyktuBHelil | KBaHTOBas o0opynoBaHue BIi1 TECT
buzn 8) IIpobne ¢buzuka» 3) Hoctym k cetu
Ka MHOE 2) Paznatounsie Hutepne.
U3JI0KEHUE MaTepHalIbl 4) Hamuuue
9) YactuuHo- 3) IIpesenramuu BJIEKTPOHHOU
ITOUCKOBBIH. 4) Caiit mathus.ru TOYTHI
JluctaHInOHH 5) JHlemon
BIiA CTpalliOHHOE U
nabopaTopHoOe
obopynoBaHue
(u3nueckoro
kaOuHeTa
CIIMCOK JIMTEPATYPHI

Crucox JuTepaTyphl, UCMOJIb30BAHHON TP HAMTMCAHUH MTPOTPAMMBI
CuByxun JI.B. Kypc ¢wusukun B 5-m tomax / JI.B. CuByxun — M.:

1.




«DOU3MATIINT», 2013.

2. MarseeB A.H. Kypc ¢usuku B 5-u tomax / A.H. MarseeB — M.: «Boicmast
mkonay, 2013.
3. Tpodumona T.U. Kpatkuii kypc ¢usuku / T.U. Tpopumosa — M.: «Bsiciiast

mkonay, 2012.



