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IHosicuuTenLHAA 3aNIUCKA

®u3rka, Kak Hayka 0 HauOoJjee O0IIKX 3aKOHaX MPUPOIbl, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HAHUU
00 okpyxaromeM mupe. OHa pacKpbIBa€T POJIh HAYKH B IKOHOMUYECKOM U KYJIbTYPHOM Pa3BUTHUU OOIIECTBA,
CrocoOCcTBYeT (POPMHUPOBAHUIO COBPEMEHHOTO HAyYHOTO MHUPOBO33PEHHUA. SIBISASACH OCHOBOW Hay4YHO-
TEXHHYECKOTO TMporpecca, (U3MKa TMOKa3blBaCT T'YMaHUCTHYECKYIO CYIIHOCTh HAyYHBIX 3HAHUM,
MOMYEPKUBACT MX HPABCTBEHHYIO IIEHHOCTh, (OPMHUPYET TBOPYECKUE CIOCOOHOCTH  YYalUXCS.
I'ymanuTapHOe 3Ha4YeHHWE (PU3UKHU COCTOUT B TOM, YTO OHA BOOPYKaeT 0OYdYaIOIIErocss Hay4HBIM METOJIOM
MO3HAHUSI, MO3BOJISIIOIIMM I0JIy4aTh OOBEKTUBHbBIC 3HAHUS 00 OKPY’KaIoIEeM MUpE.

Jannas mporpaMma pa3zpaboTaHa Ha OCHOBE ITPOTPaMM:

o «Duszuka» (pazpadoruuku: Jleyxuna N.I'., 'etmanckuit A.A., Koznos C.A., nenaroru Llentpa «ITouck» -
Cragporons, 2016r.);

o «M3b6pannbie Bonpock Gusukmy» (pazpadotunk M.A. CTpokoBa, eAaror JOMOJTHUTEIHLHOTO 00pa3oBaHus
I'bOY IlIkomna Ne 46 - Mocksa, 2016r.);

o «®Dusuka mis Bcex» (pazpadboruuk ['opskosa I'.K., negaror gonmoaautenpHoro oopazopanus 'OV Illkona
Ne 1454 - Mocksa, 2016r.).

HanpasieHHOCTH POrpaMMbI

[Tporpamma «B rmyOunax ¢usuku» (nanee [Iporpamma) nuMeer eCTeCTBEHHOHAYUHYIO HAIPAaBIEHHOCTD, B
CBSI3U C 3THUM PAacCCMATPUBAIOTCS TPH aKTYyaJIbHBIX aCTIEKTa U3yUYEHUS:
— TEOpPETUYECKHil: COoJep>KaHUE MPOrpaMMBbl pacCMATPUBAETCS KaK CPEICTBO OBJIAJCHUS KOHKPETHBIMU
bu3nYeCKUMU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU JIJISl IPUMEHEHHUS B MPAKTUUYECKOMN NESTEIbHOCTH U
JUTSL U3YYECHHS] CMEXHBIX JTUCIUILINH,
— MPUKJIAJHOMN: CoJepKaHUe MPOrpaMMbl pacCCMAaTPUBAETCS KaK CPEICTBO MO3HAHUS OKPY’KAIOIIEro MUpa, ¢
MOMOIIbI0 KOTOPOTO OCYIIECTBJISETCS HAYYHOTEXHUYECKUM MPOTPECC W Pa3BUTUE MHOTHX CMEXHBIX
JUCIUILIINH;
— o0mieo0pa3oBaTeIbHbIN: COAEP)KaHUE MPOTPAMMBI PACCMATPUBACTCS KaK CPEJCTBO PAa3BUTHUSI OCHOBHBIX
MO3HABATEJIbHBIX MPOIIECCOB, YMEHUS aHAIM3UPOBATh, BBISIBIISATH CYIIHOCTH W OTHOIICHMS, pa3pabaTbiBaTh
TUTaHBI IGUCTBUH U JIENIaTh JIOTHYECKHE BBIBOJIbI, OMMPASsICh HAa TAKUE IUCIUIUIMHBI, KaK MaTeMaTuKa, (hru3uKa,
XUMHUSL.

AKTYaJIbHOCTH IPOrPaMMbl

AKTYaJbHOCTb ITPOTpaMMbl 00YCIIOBJIEHA TEM, UTO B HACTOSIIEE BPEMsI B OOILIECTBE MOBBIIIEH UHTEPEC K
€CTECTBEHHbIM HaykaM. MHOTHE acHeKThl COBPEMEHHOM >KM3HHM - HAay4YHO-TEXHHYECKUH mporpecc,
aBTOMaTH3allMsl NTPOU3BOJICTBA, OCBOEHHE KOCMUYECKOTO MPOCTPAHCTBA U T.J., HEMBICIMMBI 0€3 yCIIeXOB B
obnactu ¢pusuku. Ou3MKa - ITO OCHOBA TEXHUYECKUX HAYK. 3HAHMS 0 PU3UKE SBISIFOTCS HavyaabHOWU 0a3oit
JUIS U3YYEHMsI CIIEIMATIBHBIX TPOPECCHOHATBHBIX AUCLIUIUINH.

®u3nka SBISETCS MOIIHBIM OpYIUEM pa3BUTHSI HHTEIUIEKTyaJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN
oOyyaromuxcs, GOpMHpPYeT Yy HUX MpEJCTaBlIeHHE 00 OKPYXKAIOLIEM MaTepUallbHOM MHpE, MOKa3bIBAaeT
TYMaHUCTUYECKYIO CYIIHOCTh HAay4YHBIX 3HAHHUI, MOJYEPKUBAET UX HPABCTBEHHYIO LEHHOCTb, 3HAKOMHUT C
(U3UUECKUMHU OCHOBaMHU COBPEMEHHOTO IPOM3BOJICTBA U TEXHUKH.

Ilenarornyeckas nesecoodopasHocts IIporpammel cocTOUT B TOM, YTO B Ipolecce €€ pealn3alui,
oOyyaroIuyecs: OBJIaJIeBalOT TEOPETUUECKUMHU 3HAHUSIMH OCHOBHBIX IMOHSATUN U 3aKOHOB (DU3MKH, YMEHUSIMHU
pemathy (u3MYECKHWE 3aJaud PA3HOrO YPOBHS CIIO)KHOCTH, HAaBbIKAMU TMPOBEACHUS (DU3HUECKUX
9KCIIEPUMEHTOB U aHalln3a UX Pe3yJIbTaToB.

Hosusna Ilporpammsi

[TporpaMmoii mpeaycMOTpeHbl HOBbIE METOAMKH IMPENoJIaBaHus, B TOM UHUCIE - THOpHUIHOE OOYyYEHHUE;
o0y4yeHHe ¢ UCTIOIb30BAHNEM KOMITBIOTEPHBIX TEXHOJIOTH, HOBOBBEJICHUI B MaTeMaTUYECKON 4acTH Kypca,
YUUTHIBAIOIINE TPEOOBAHUS, IPEABABIIIEMbIE OTACIBHBIMH pa3aenamMu GU3UKH, OJTUMIINAIaMU IIKOJIbHUKOB
Y KOHKYPCaMU Pa3jIN4HbIX YPOBHEMN.



B IIporpamme mpeaycMOTPEHO 3HAUUTENIBHOE YBEJIMYEHUE aKTHBHBIX (JOpPM pabOThI, HANpPaBIEHHBIX HE
TOJBKO Ha BOBJIEYCHHE OOYYAIOMIMXCS B HAYYHOHMCCIEIOBATEIbCKYIO ESATEIBHOCTh M OOecreueHue
NOHUMaHMU MMM (PU3MUECKMX OCHOB OKPYXKAIOLIEr0 MHpa, HO U Ha NPHOOpPETEHHE HABBIKOB U YMEHMH
CaMOCTOSITENIbHO MCKaTh HOBYIO MH(OPMAIIMIO M pa3jIMyHbIe MYTH pelIeHus (GU3NUYECKUX 3a/1ad pazHOro
YPOBHS CIIO)KHOCTH.

Hannas Ilporpamma HCIOJIB3yeT CUCTEMY B3aUMOCBSI3aHHBIX 3aHSTUH, BBICTPOCHHBIX B JIOTMYECKOMN
[IOCJIEI0BATEIbHOCTH Y HAIPABICHHBIX Ha aKTUBU3ALMIO I[I03HABATENBbHOM cdepbl 00ydarommxcs
HOCPEICTBOM IMPUMEHEHHUS PA3HOOOPA3HBIX MEIarOrMYeCKUX TEXHOJIOTHI U (OopM paboThl, HHTET PUPYIOIINUX
pa3HbIe BUJIbI JEATEIBHOCTH.

[Tpu peanuszauuu IIporpammsl HCHONIB3YeTCS TEXHOJOTHS KPYNHOOJIOYHOM Mojadu HHGPOpMALUU U
HOTPY)KEHHsSI B MpEeIMET C MOCIEIYIOMEH CaMOCTOATENbHOW MPOopabOTKOH OCHOBHBIX BOMPOCOB (DH3UKU
yTEM BBIIIOJIHEHUS KOHTPOJIBHBIX pabOT, TECTOB, OTBETOB Ha BOIIPOCHI.

Leas nmporpamMmbl: NPUOOPETEHHE 3HAHUM MO (PHU3MKE C KCHOJIH30BAHHWEM PA3IMYHBIX HCTOYHHKOB
UH(POPMALIUU U COBPEMEHHBIX HH(MOPMALIMOHHBIX TEXHOJIOTUH, Pa3BUTHUE UHTEIUIEKTYaIbHBIX U TBOPUYECKHX
CIOCOOHOCTEH 00y4JaroUINXCsl, BOCHUTAHUE TMYHOCTH, TOTOBOW K PELICHUIO 3a/1a4, KOTOPBIE CTABUT HAYYHO-
TEXHUYECKHUH ITporpecc.

3anauu [Iporpammsi:

Oobyuarwuwue:
¢ OBJAJCHHE METOAAMHU U (OPMHPOBAHWE YMEHHH pemarh (pU3MUecKue W HKCIEPUMEHTANbHbIC 33auH, B

TOM YHCJIE U MOBBILIEHHOT'O YPOBHS CJIOKHOCTH Ha OCHOBE TTTyOOKHMX 3HAHMM MaTeMaTUKU U (U3NYECKUX

3aKOHOMEPHOCTEH;
¢ paciuupeHue 1 yriayosieHue npeacTaBlIeHUu 0 BO3MOKHOCTAX (PU3MUECKOTr0 MUPOBO33PEHUS IIPH OITCAHUHU

ABJICHUH U NIPOLIECCOB OKPY>KAIOILEr0 MUPA;
¢ (QopmupoBaHHE YMEHHWH MpeACTaBIATh MH(OPMAIMIO B BHIE TaONHIl, TPAQUKOB, CXEM, UCIOIB3Yys TPHU

3TOM KOMIIBIOTEPHbIE IIPOTpaMMBbl U CpecTBa ceTu VHTepHeT;
¢ (QopMHpOoBaHUE HABBIKOB ITyOJIMYHOTO BHICTYIUICHUS.
¢ PasBuBaromue:
¢ (QopmupoBaHue (PU3NYECKOr0 U MAaTEMAaTUYECKOI'O MBIIUICHUS, HAPABICHHOTO Ha aHAJIU3 U ONHCAHUE

IIPUPOJHBIX IIPOLIECCOB U SIBICHU;
¢ pa3BUTHE CIIOCOOHOCTEN CaMOCTOSITENILHO MPUOOPETATh U MPUMEHSATh 3HAHUS, YMEHHUS U HaBBIKY;
¢ pazBuTHE CIOCOOHOCTEH 3P PEeKTUBHOI PabOTHI B yCIOBUAX OTpaHUUYEHUH (BpeMsi, OTBOANMOE Ha pelIeHue

3aJa4 OJMMITHAIbI, pECYPChl 1a00paTOPUU NPU BBIOJTHEHUN SKCIIEPUMEHTA);
¢ pazButHe yMeHUU 3(h()EKTUBHOTO HUCIOJB30BaHUS (HU3UUYECKUX 3aKOHOB B yueOHOM M TOBCEIHEBHOU

NeSITEIbHOCTH;
¢ (QopmupoBaHue CcHOCOOHOCTEH BBIIBUIAaTh U JIOKA3bIBaTh THUIOTE3bl 3KCIEPUMEHTAIBHBIM IyTEM,

pa3pabaThlBaTh CTpPATErMi0 pELICHUs 3a/ad, I[POrHO3UPOBATh pPE3YNbTaThl CBOEH JIEATENBHOCTH,

AQHAJIM3UPOBATh U HAXOJIUTh pallMOHAIbHBIE CIIOCOOBI PEHIeHMs 3aJjaud IMyTeM AEeTaau3alud CO3JaHHOU

MaTeMaTHYeCKOM U PU3NIECKON MOJIeNH;
¢ (QopMupoBaHHE HaBbIKa PE(IEKCUBHON JEATENBHOCTH 3a CYET CHCTEMHON paboThl MO TMOUCKY H

YCTPAaHEHHUIO OUIMOOK B pEIICHHWH 3ajjad, B TOM YHCJIE MOBBIIIEHHOTO YPOBHS CIIO)KHOCTH, a TaKXke IO

pacueTy MOTrpeIIHOCTEN MOCTaBIEHHOTO SKCIIEPUMEHTA.

Bocnumamenvnoie:
¢ (dopmMupoBaHHE CIIOCOOHOCTH K CAMOAHAIN3Y U KPUTHUECKOMY MBIIIUICHUIO;
¢ BOCIHUTaHHE KayeCTB JIMYHOCTH, 00ECIIEUNBAIOIINX COIMATIBHYI0 MOOMIBHOCTb, CHOCOOHOCTH IPUHUMATD

CaMOCTOSITENIbHBIE PEIICHHUS;
¢ (dopmupoBaHHE KAa4eCTB MBIIUICHUS, HEOOXOIUMBIX JJI aJalTallid B COBPEMEHHOM HMH(OPMAalOHHOM

00I11IeCTBE;
¢ BOCHUTaHHe YOEKIEHHOCTU B BO3MOXKHOCTHU MO3HAHUS 3aKOHOB MPUPOJIbI M UCTIOIB30BAHUS JOCTHXKEHUN

¢bu3KkK Ha Garo pa3BUTHUS YEJIOBEUYECKON IUBUIM3ALUHU; HEOOXOAMMOCTH COTPYAHHUYECTBA B Ipoliecce

COBMECTHOI'O BBINTOJIHEHHS 3a/1a4, YBAKUTEIBLHOI'O OTHOILIEHHUS] K MHEHUIO OINIOHEHTAa MPHU OOCYXKJIECHUH

po0JieM eCTECTBEHHO-HAYYHOT'0 COJIEpKaHusl; TOTOBHOCTH K MOPaIbHOITUYECKON OIIEHKE UCITOJIb30BAHUS

HAy4YHBIX JOCTH)KEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3aLUTY OKPYXKAIOUIEH Cpeabl;
¢ pa3BUTHE UHTEpeca K HAyYHO-UCCIIE0BATENbCKOMN 1eITeIbHOCTH.



OT1anunTeIbHbIE 0CO0EHHOCTH TAHHON MPOrpaMMbl

Peanmzanus [Iporpammbl mpeAmosnaraeT MOATOTOBKY OOYYaroOMMXCS K YYacTUIO B OJUMIHMANAX |
KOHKYpCax pa3JINYHbIX YPOBHEM.

Bonbias yacTe BpeMEHM OTBOAUTCS Ha PELIECHUE 3ajjad, B TOM YHUCJIE BBICOKOTO U MOBBILIEHHOI'O YPOBHS
CJIO’)KHOCTH.

[Iporpammoii mpenycMOTpeHO IpoBeieHHE Ja00paTOPHOTO MPAKTHKYMa 110 BCEM pa3zienaM (QU3HKH.

[Tporpamma Bximrodaet pazaen «MaTemaTuka B QU3NYECKUX MPOIeccax» KaKk HHCTPYMEHTA Ul peLIeHUs
(GUBHYECKUX U IKCIIEPUMEHTATBHBIX 337a4 Ha PA3IUYHBIX dTarax u3ydeHus (HU3HKH.

Bo3pacmuasa kamezopusa odyuarouwguxcsa no nporpamme ot 15 no 18 mer.

[IporpamMma mpenHa3HaueHa A OOYYarOIIMXCS, HPOSBISIONIMX IOBBIIICHHBIM HHTEpec K (usuKe,
JIEMOHCTPHUPYIOIIUX MOBBIIIEHHBIC aKaIEMUUECKUE CIIOCOOHOCTH B 001aCTH (PM3UKU U MAaTEMaTHKH.

Cpok peanuzayuu npozcpammsi coctaBiser 2 roma (144 gaca B rom). OOmiee KOJIMYECTBO YacoOB IO
[Iporpamme cocraBisieT 288 yacos.

Dopmbol u percum 3aHAmMUIL

@DOopMbI OpraHU3alu AEATEIILHOCTH O0YJaIOUIMXCsA:  MHAMBUAYalbHAs, TPYyNIoBas, GpoHTaIbHAs.

Ha 3anstusx mnpumensercs nuddepeHIUpoBaHHBIA, HWHIWBUAYAIbHBIA TMOAXOA K  KaXKIOMY
oOyuaromiemycst. Hanonusemocts rpynmsl 1o 15 yenosex.

3aHsaTHs POBOJATCS 2 pa3a B HeJemo 1o 2 yaca (2 pa3a mo 45 MUHYT ¢ IepepsIBOM 15 MUHYT).

Memoowt o6yuenusn

[To criocoOy opraHu3anuu 3aHATUH - CJIOBECHBIE, HATIISIHbIC, TPAKTUYECKHUE.

[lo ypoBHIO JEATENIBHOCTH OOYYaIOIIUXCS - OOBACHUTENbHO-WIIIOCTPATUBHBIE, PENPOJYKTUBHBIE,
YaCTUYHO-TTIOMCKOBBIE, UCCIIEIOBATEIbCKHE.

Tunsl 3aHATUI: KOMOMHUPOBAaHHBIE, TEOPETUUYECKUE, MPAKTUUYECKHUE, J1aOOpaTOpPHBIE, PENETULIMOHHBIE,
KOHTpPOJIbHBIE.

OxunaeMble pe3ysIbTaThl U CIIOCOOBI ONPEAETICHUS UX PE3YIbTATUBHOCTH

OCHOBHBIM pe3yNbTaTOM OOYYEHHs SIBISETCS JOCTHKEHHE BBICOKOW KOMIIETEHTHOCTH OOYyYaroIuxcs B
o0macTi PU3MKN U MAaTEeMaTHKH, HEOOXOAUMOM ISl IPOIOJKEHUST 00pa30BaHMs B TEXHUYECKHUX By3aX.

OO6pazoBarenbHble pe3ynabTaThl oOyuenuss mo IIporpamme mnpuBeneHsl B pazgene «ConepikaHue
MIPOTPamMMBbI».

PyOpuka «3HaTh/TOHMMATH» BKIIOYaeT TpeOOBaHUs K yueOHOMY MaTepuaity, KOTOPHI ycBauBaeTcs U
BOCIPOM3BOAUTCA oOydaromumucsa. OOyyarouiyecs: IOJDKHBI TOHUMAaTh CMBICH HW3Yy4aeMbIX MOHSTHH,
MPUHIMUIIOB U 3aKOHOMEPHOCTEH.

Py6puka «YmMerp» BKIIIO4aeT TpeOOBaHMS, OCHOBAHHbBIE Ha 00JIee€ CIOXKHBIX BHJIAX JIESITEIBHOCTH, B TOM
YHClie TBOPUECKOM: co37aBaTh OOBEKTHI, OMEPUPOBATh UMH, OLIEHUBATH YHCIOBBIC MapaMeTPhbl MPOIECCOB,
NPUBOAUTH  TPUMEPHl  MPAKTUYECKOTO  MCIOJIB30BAHHMS  TOJYYCHHBIX  3HAHWUW,  OCYIIECTBIATH
CaMOCTOSITENIbHBIN MOUCK yueOHON HHPOpMAIUH.

B pesynbrare peanuzanuu [Iporpammsl B yacTu peaau3aliy pa3BUBAIOLINX 3a/1a4, 00yJaromuecs

OyAyT yMeTh.

— aHAJM3UPOBATH M OMKCHIBATH MIPUPOIHBIE MPOIECCHI U SBJICHHUS;

— €aMOCTOSITENIbHO IPUOOpETaTh U MPUMEHSTH ClIeLNaIbHbIE 3HAHUS;

— paboTaTh B YCIOBUSAX OTPaHUYEHUH (BpeMSsi, peCypCHhI);

— BBIABUTATh M JOKa3bIBaTh TMIIOTE3bI HKCIIEPUMEHTAIbHBIM MYTEM, pa3padaThiBaTh CTPATETHIO PEIICHUS
3a/1a4, TPOTHO3UPOBATh PE3YJIbTATHl CBOEH AESATENBHOCTH, aHAJTU3UPOBATh U HAXOAUTH PallMOHAIbHBIC
CIOCOOBI peIeHHUs 3a/1a4 MTyTeM JIeTAIN3aIiH, CO3JaHHON MaTeMaTUIeCKOW U (PU3NIECKO MOIeTH.
Cnocoowl onpedenenus pe3yiomamuenocmu
[legarornyeckoe HaOMIOJEHUE, TEAArOTHYECKUI aHAIW3 pe3yabTaTOB pELICHUS 3a/lay, pe3yabTaTbl

y4acTHsl B KOHKYpCaxX pa3JIMuHbIX YPOBHEH.

Buasl KOHTPOJIA: BXOJHOW, MPOMEXKYTOUYHBIN, HTOTOBBIM.

®opMbl IO/IBEICHUS UTOTOB peanu3anuu [Iporpammsl

B xome peanuzanmuu IIporpamMmbl mpoBoAMTCS TNpPOMEXYTO4Hasi arrectauus B ¢opme TectoB. Ilo
OKOHYaHUU 00Y4YEHHS MPOBOJIUTCS UTOrOBAsI aTTECTALMSI B BHJI€ KOHTPOJIbHON PabOTHI.



COILEPKAHHUE ITPOI'PAMMBI

Y4eOHbIH (TeMaTHYECKUIl) MJIaH.
1-i roa 00y4enust

Ne HaumeHoBaHue pa3jiesia, TeMbI KoaunvecTBo yacoB ®opmbl
n/n Bceero | Teopu | IIpakr arrecrauuu/
_ _ KOHTPOJIA
BBoanoe 3ansTHE 1 1
Pa3nes 1. MatemaTnka B GuU3NYeCKUX Npoueccax 13 4 9
1.1. | Bektopsl u AelCTBUS HAJl HUMH 1 2
1.2. | Kagparuunas ¢pyHKIUS 1 2
1.3. | Pemenue cucrem anredpanuecKkux ypaBHEHUN 1 3
1.4. | Tpuronomerpus 3 1 2
Pa3nes 2. Mexanuka 24 8 16
2.1. | Kunemaruka 8 2 6
2.2. | Innamuka 10 4 6
2.3. | 3aKOHBI COXpaHEHUS 6 2 4
Paznen 3. Moaekyasipuasi pusuka 13 5 8
3.1. | MonekyyisipHO - KHHETHYECKasi TCOPHUs 8 3 5
3.2. | TepmogmHamuka 5 2 3
Pazneua 4. 15 4 11
4.1. | DaexkTpuyeckoe moie 7 2 5
4.2. | 3aKoHBI MOCTOSHHOTO TOKA 8 2 6
Htorosoe 3anstue 2 2
Beero 68 | 22 46
Coaepxxanue ydyeOHOro (TeMaTH4eCKOro) MjaHa.
1-it rox o0y4eHus
Beenenue

Beenenue B mporpammy. MHCTpyKTax MO TEXHUKE 0€30MaCHOCTH.
Paznen 1. MatemaTuka B pusnyeckux mpoieccax

YpoBeHb TpenbsBICHUS MaTepualia 00ecleunBaeT y4yalluMCcs BO3MOXXHOCTh CTPOUTH MaTeMaTHUECKHE
MoJIeNTd (PU3MUYECKHUX MPOIIECCOB, a TAKXKE IMOJydaTh HEOOXOIUMBIC 3HAYEHHUS U 3aBUCHUMOCTH (PU3NYECKUX
BEJIMYMH, TIOCPEICTBOM pEIIeHHs] Pa3INYHbIX YPaBHEHUH, HEPABEHCTB U aHaN3a IpaduKoB.

OOGyuarommecst OyayT 3HATh:

— OCHOBHBIE CBOWCTBA BEKTOPOB U ACHCTBHSI HaJl HUMHY;
— OCHOBHBIE THUIMBI (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, rpaukoB (QYHKIMHA M CIIOCOOOB MpeoOpazoBaHUS

rpaduKos;

— CIOCOOBI HAXOXKJEHUS KOPHEW KBaApaTHOTO YpaBHEHHs, PEIICHUS KBAJpPaTHBIX HEPABEHCTB, TEOPEMY
Buera;

— OCHOBHBIC ME€TOABI pCIICHUA CUCTEM aﬂre6pa1/1qecxnx ypaBHeHHﬁ;




— OCHOBHBIC COOTHOILICHHS B TPEYTOJbHUKE U TPUTOHOMETPHUYECKHE TOXKIECTBA, (POPMYIIBI IPUBEICHUS U
3HAYCHHS TPUTOHOMETPUYCCKUX (QYHKIMH TS Pa3IMYHBIX YIJIOB.

Obyuatomiuecs OyayT yMeTb:
— Hu300pakaTh BEKTOPHI HA YePTEkKe, HAXOAUTh UX TEOMETPUIECKYIO CyMMY IpaduiyecKku 1 aHAJTUTHYECKH;
— TIPOELHUPOBATH BEKTOP HA 3aJJaHHOE HANPABJICHNE, HAXOUTh BETMUUHY ITPOCKIIMH BEKTOPA;
— ONIPEAEIATH YrOJl MeXy JBYMS ITPOU3BOJIBHBIMU BEKTOPAMH;
— pemaTh CUCTEMBI aredpandeckux ypaBHeHHH MeTtoaoM ["aycca u meronom Kpamepa;
— YUTaTh M CTPOUTH IpadUKM JIMHEWHOW, KBAJAPATUYHOH, OOpAaTHO MPOMOPIHOHATIBHOW 3aBUCHMOCTEH,
JOrapu(pMHUUECKON U MOKA3aTeIbHONW (DYHKIMN, TPUTOHOMETPHUECKUX (DYHKIIUM;
— HaxOIWTh BEPIIUHY apadoIIbl U €€ KOPHHU, TOYKH MEPeceyeHus ¢ rpag KoM JTHMHEHHOM 3aBUCHMOCTH;
— HAaxXOIWTh CTOPOHBI W YIJBI B HPSMOYTOJIBHOM M IPOM3BOJIBHOM TPEYTOJIbHHKE, NPUMEHSS TEOPEMY
[Tudaropa u TeopeMy KOCHHYCOB.

®opMbl 3aHATHI, UCTIONB3YEMbIE IPH U3YUECHUH TAHHOTO pa3jiena:

JIEKIIMOHHAS; rpynmnosas padoTa;

IIPaKTUKYM I10 PELICHUIO 3ajay; WHIUBUAYaJIbHAsI KOHCYJIbTALUS;
naboparopHas paboTa; IpYIIOBas KOHCYJIbTAlUs;
MHIUBUAYalIbHAs padoTa; KOHTPOJIbHBIH TECT.

Tema 1.1. BekTopsl U 1eCTBUS HAJ HUMU

Teopus. IlonsiTue BekTOpa, u3o0pakeHue BekTopa. JlelicTBus HaJl BeKTopamHu. J{JiMHa 1 IpoeKLys BEKTopa.
CkassipHOE IIPOM3BEIEHUE BEKTOPOB M €r0 CBOWCTBA. YTOJ MeXAy BekropaMu. [IpumeHeHMe CKaaspHOro
IIPOU3BE/ICHUS BEKTOPOB K PEIICHUI0 (PU3NUECKHX 3a/1au.

Ilpaxmuxa. Pemenue 3aja4 Ha HaX0XKJIEHUE CyMMBbI, Pa3HOCTH, IIPOU3BEIEeHUs BEKTOpoB. Haxoxnenue
CKaJIIPHOTO MTPOU3BECHUSI BEKTOPOB M YIila MEKIy BeKTopamu. Pemenne pusnyeckux 3amgad, Coaep Kamx
BEKTOPHBIE BEJIINYUHBI.

Tema 1.2. KBagparuunas ¢pyHKIUSA

Teopus. llonstue QyHkuuu, cBoiictBa (QyHkuuu. Ksanparuunas QyHKUus, ee CBOIHCTBa U rpaduk.
[Moctpoenne rpaduka KBaApaTHYHONH (YHKUIMHU MPH MOMOIIM 3JIEMEHTAapHBIX mpeoOpazoBaHuid. ['paduk
KBaJpaTHUYHOW (QyHKIMM ¢ MoxayneM. KBajgpaTHbIi TpexuiaeH M ero KopHU. PazioxeHue KBaJpaTHOIO
TpexujgeHa Ha MHoOxuTenn. KsagpatHoe ypaBHeHume. PopMyna KOpPHEM KBaJpaTHOTO YypPaBHEHMS.
3aBUCUMOCTB KOpHEH OT nuckpumuHanTa. @opmyinsl Buera. Pacrionoxenne kopHel KBaApaTHOTO TPEXUJICHA.
KBanpaTtHoe HepaBeHcTBO. ['paduueckuii MeTo1 pelieHusl KBaJpaTHOTO HEpaBeHCTBA. MeTo/1 MHTEpBAaJIOB.

Ilpakmuxa. UccnenoBanue cBOWCTB KBaapaTuyHOi ¢pyHkuuu. [Toctpoenue

rpadukoB KBaApaTUYHON QyHKIMH. Perenne KBaapaTHhIX ypaBHEHUI U HEPABEHCTB.

Tema 1.3. Pemenue cuctem anreOpanyeckux ypaBHEHUH

Teopus. Anrebpanueckoe ypaBHeHue. OOnacTs ompenaeneHus ypaBHenus. Meron 'aycca u Kpamepa.
Ilenple pauuoHanbHble YypaBHeHUs. [IpoOHO panuoHanbHble ypaBHeHUs. CHCTeMBbl ypaBHEHHIA.
HppanunonaibHble ypaBHEHUS U UX CUCTEMBI. Y PABHEHUS C MOAYJIEM U UX CHUCTEMBI.

Ilpakmuxka. Pemenne cucteM areOpanyeckux ypaBHEHUH pa3IMyHbIMU METOJIAMH.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuyeckre (GyHKIMHM YUCIOBOro aprymenTa [IpeobpazoBaHus TPUTOHOMETPUUYECKUX
BbIpaxkeHUl. CBONCTBA TPUTOHOMETPUYECKUX (YHKUUN: TMEPUOJUYHOCTh, YETHOCTb, HEUYETHOCTb,
HEIPEPBIBHOCTD.

IIpaxmuxka. Penienne 3aja4 Ha CBOMCTBAa TPUTOHOMETPUUECKUX (PYHKIIHH.

Pa3znen 2. Mexanuka

YpoBeHb NpeabsBICHUS MaTepuana OOecreurBaeT ydJalluMCs YMEHHE pellaTh 3aJadd BBICOKOTO U
MOBBIIIEHHOI'O YPOBHS CJIIOKHOCTH U DKCIIEPUMEHTAIIBHO IIPOBEPSITH OCHOBHBIE 3aKOHOMEPHOCTH MEXaHUKH.

OOGyuarommecst OyayT 3HATh:

—OCHOBHBIE NIOHATHS MEXAHUKHU: MaTepHallbHasl TOYKA, OTHOCUTEIbHOCTh MEXAHUYECKOTO JBUKEHHUS, IyTh,
nepemeleHre, MrHOBEHHast CKOPOCTh, YCKOPEHHUE, Macca, MHEPTHOCTb, CUJla (CHIIA TSKECTH, CHJIA YIIPYTOCTH,
CWJIa TPEHHUs ), BEC, HEBECOMOCTb, UMIYJIbC, UHEPIMAIbHAS U HEMHEpIUalbHAs CUCTEMa OTcueTra, paborta
CHUJIBI, IOTEHIMAJIbHAS U KHHETUYECKAasl SHEPTUS, aMIUIUTY/a, IEPUOJI, YaCTOTa, UHEPLIUS, MOMEHT UHEPLIUU;
—OCHOBHBIE 3aKOHBI MEXAaHUKH: 3aKOHbI HBIOTOHA, 3aKOH BCEMUPHOTO TATOTEHUS, 3aK0H I 'yka, 3akoH Kynona-
AMOHTOHA, 3aKOH COXpPaHEHUS MMITYJbCa, 3aKOH COXpPAHEHHS MOMEHTa HMMITYJIbCA, 3aKOH COXPaHEHUs U



IIPEBPALICHNS] DHEPTUH;

—OCHOBHBIC IIPUHLHMIIBI MEXAHUKW: I[PUHLIMII OTHOCUTEIBHOCTH [l'amuies, NpUHLUI HE3aBUCUMOCTH
JBUKECHUM, IPUHIUII COOTBETCTBUS;

—BO3MOKHOCTH IPUMCHEHHS MEXaHWKHU: JBWKEHHE HMCKYCCTBEHHBIX CIIyTHHUKOB II0J JEHCTBUEM CHJIBI
TSDKECTH, OaJUIMCTHYECKOE JBIDKEHHE, PEaKTHBHOE [BM)KEHUE, ycTpoicTBO pakersl, KIIJ| mammu wu
MEXAHU3MOB, ITOABEMHAs CUJIA KpbLIa CaMOJIETa;

—OCHOBHBIE U3MEPUTEIbHBIE TPUOOPHI M METO/IbI BEIYMCICHHS ITOTPEITHOCTE U3MEPEHU B MEXAHUKE;
—METO/IbI PELICHUs OJMMIIMAHBIX 33/1a4 110 MEXaHUKE.

Obyuatomiuecs OyayT yMeTb:

— MPaBUJIBHO OINHUCHIBATh M OOBACHATh OCHOBHBIE MEXAaHWYECKHE SBJICHMS U IPOLECCHI, JaBaTb TOYHBIE
OIpECIICHUSI OCHOBHBIX IIOHATUN MEXaHUKH;

— u300pakaTh Ha YEpTEXe MpPU PEUICHWU 33734 HAIlpaBJICHHs BEKTOPOB CKOPOCTH, YCKOPEHUS, CHIIbI,
UMITYJIbCA TEJIA;

— pemarh 3aJa4d Ha OIPENEICHUE CKOPOCTH, YCKOPEHHMs, IIyTH U IEPEMELICHUs NPU Pa3iIUYHbIX BHIAX
JBUKCHMS, CKOPOCTHM M YCKOPEHHUS IIPU IBHKCHMM TeJla 10 OKPYKHOCTH C IOCTOSSHHOM IIO MOZYJIIO
CKOPOCTBIO, MacChl, CHJIBbI, UMITYJIbCA, pa0OTHI, MolHOCTH, dHeprun, KI1JI, yckopeHus cBOOOIHOTO TaICHUS
10 Iepuoly KosleOaHui MasgTHUKA U JIp.;

— paccyuThIBaTh TOPMO3HOM IIyTh, CUJIBL, IEUCTBYIOLIME HA TEJIO, JBUKYILEECS C YCKOPEHUEM, OIIPEAEIIATh
CKOPOCTb PAaKEThl, MCIOJIb30BaTh KIACCUYECKUM 3aKOH CIIOKEHHUs CKOpPOCTEH, a Takke 3aKoHbl HproToHa,
BCEMUPHOI'0 TATOTEHUS, COXpPAaHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCa, SHEPTUU U JIP.;

— YHUTaTh M CTPOUTH TpaUKH, BHIPAKAIOUINE 3aBHCUMOCTh KMHEMATHYECKHX BEIMYMH OT BPEMEHH IPH
PaBHOMEPHOM, PaBHOYCKOPEHHOM M KOJ1e0aTeIbHOM JIBUKEHUSX, CUIIbI YIIPYTOCTH NpH JiedopMaluu 1 JIp.;
— H3MEPATh U BBIYUCIATH PU3NYECKUE BEIMUUHBI: BPEMsI, pAaCCTOSIHUE, CKOPOCTh, YCKOPEHUE, Maccy, CUIy,
KECTKOCTh, KOd(pPUIIMEHT TpeHusi, UMIyibc, padoTty, MomHoctb, KIIJ[ mMexanuzmoB, nepuos kojeOaHMi
MasiTHUKA, yCKOpPEHUE CBOOOIHOTO MaJICHHUS;

— JenaTh BBIBOJBI 00 M3MEHEHHH (PH3MUYECKUX MapaMEeTpOB M X0Ja (PU3UYECKOro IMpoIecca M3 aHaIHu3a
rpaduMKOB, YpaBHEHHUI U HEPABECHCTB;

— IOJb30BaThCsl (PU3NYECKUMHU NPUOOpPAMU: MUKPOMETPOM, CEKYHIOMEPOM, U3MEPHUTEIbHBIM LIUIUHIPOM,
BECaMM, TPUOOMETPOM, MOABMKHBIM U HETIO/IBUKHBIM OJIOKOM U JIp.;

— pelmaTh 33/1a4d BBICOKOT'O Y MOBBIIIEHHOTO YPOBHS CI0KHOCTH 110 MEXAHUKE W OJIMMITMA/IHBIE 331a4H.

DopMBblI 3aHATHH, HUCIIOIB3YEMBIE IIPU U3YYEHUU JAHHOTO Pa3zeiia:

JIEKLIMOHHAs;

WHIUBUIyaJIbHAs paboTa;

rpymnmoBas padora;

WHJVBHIyaJIbHAs] KOHCYJIbTAIINS;

IPYNIOBast KOHCYJIbTALUS;

UTOTOBBIN TECT.

Tema 2.1. KunemaTuka

Teopus. IlpssMonMHEWHOE PAaBHOMEPHOE M PABHOYCKOPEHHOE JBMKeHWE. [[pMHLIHMN OTHOCHTENBHOCTH
[anunes. OTHOCUTENBHOE JBIKEHHE. Teopema cioxeHus ckopocteil. J[BukeHue Tena, OpOLIEHHOTO MOJ
yrioM K ropusoHty. KpuBonmHeiiHoe aBmkeHue. [[BHKeHHE MaTepHAIbHOW TOYKH IO OKPYKHOCTH C
HOCTOSIHHOW CKOPOCTbI0. OCHOBHBIE XapaKTEPUCTUKU BpAlaTeIbHOIO ABMXKEHHs (LIEHTPOCTPEMUTENIBHOE
YCKOpEHUEe, MEepHuoJl, 4acToTa, yrioBoe nepemenieHue). KonebaTenpHoe ABMKEHHWE MaTepUaibHOW TOUKH.
KunemaTtnueckue xapakTepUCTHKH KOJeOaTENbHOTO JABMXKEHHS, TpaUMKH M3MEHEHHUS 3TUX MapaMeTpoB C
TE€YEHHEM BpEMEHH. AHAJIOTMH BpallaTeIbHOTO U KOJIe0aTeIbHOTIO ABMKEHUH.

Ilpakmuxa. Pemenue 3amad Ha BBIYMCICHUE KHHEMATUYECKUX I1apaMETPOB IIPU PABHOMEPHOM U
PaBHOYCKOPEHHOM JIB)KEHHMM, a TaKKe IpU JBWKEHWH MAaTE€pUAIbHOM TOYKH II0 OKPYXHOCTH U
KoJsiebaTenbHOM JIBHKeHUU. HaxokieHne cpeiHel CKopoCcTH MpH HEpaBHOMEPHOM JIBI)KEHUH. Brruncienue
MTI'HOBEHHBIX 3HaUE€HUN KMHEMaTHYeCKHX MapamMeTpoB KosiebaTeslbHOro asuxenus. [loctpoenue rpapukon
3aBHCUMOCTEH KMHEMaTHYECKUX MapaMeTpoB OT BPEMEHHU M aHAIU3 ATHUX IpadUKOB JIJs pa3IMYHBIX BUIOB
JBWKECHHSI MaTEpUAIbHOM TOYKHU. BplUKCIIEHnEe CKOPOCTH, AJAIIBHOCTH, BBICOTHI MOJbEMA U BPEMEHU MOJIETA
TeJa, OPOIIEHHOTO MO/ YIJIOM K TOPU30HTY.

Tema 2.2. JlnnamMuka

Teopus. OCHOBHbBIE TIOHATHS AUHAMHUKHU MaTepHaIbHON TOUYKH (IJIOTHOCTh, Macca, cuia). MHepruaabHble



Y HeWHEpIIMaJbHbIC CUCTEMBI OTcYeTa. 3akoHbl HproToHa. [Ipsimas u oOpaTHas 3agaun MeXaHUKU. Bubl cu
(ynpyroctu, TpeHUs, CONpOTUBIEHUs). 3akoH Bcemupnoro Tsrorenus. 3akonsl Keruepa. Kocmuueckue
CKOpoCTHU. JIBM)KeHHE Tena Mo HAKJIOHHOM TulockocTu. Tpenue, 3akoH KynoHa- AMOHTOHa. YHOpyrocth u
nedopmaruu, 3akoH ['yka. JluHamuka BpamaTenbHOro ABKeHUs. OCHOBHOW 3aKOH BpaIlaTeIbHOTO
IBYOKeHUs. MoMmeHT nHepuuu. OCHOBHBIE OHATHUS CTATUKU (MOMEHT CHJIBI, IUI€YO CHIIBI, TOUKA OIOPBI, LIEHTP
BpaiieHus). Buabl paBHOBecuil Tena (ycToilumBoe, HEyCTOWYHMBOE, Oe3pa3inyHOe). YCIOBHE paBHOBECHUS
TeJa, HeHTp Macc. [laBieHue (TBepable Tena, )KUIKOCTH U ra3el). 3akoH [lackans u 3akoH ApxumMena. Y cioBue
11aBaHus Ten. J{luHamuka Kos1e0aTebHOTO IBUKEHUS MaTEpUaIbHON TOYKH.

Ilpakmuxa. HaxoxxaeHnue IJIOTHOCTU Tela W CpeiHed IUIOTHOCTU cMecH (cruiaBa). Pemienue 3amad Ha
pacuer pazauM4HO pojaa cuil. PemieHue npsmoil M oOpaTHOW 3aJaud MEXAHUKH Ul IOCTYNAaTeIbHOIO U
BpalllaTeIbHOIrO ABMKEHMs. ONpeneneHue YCKOPEHHs Tejla IIPU JBUKCHHUH 110 IEHCTBUEM HECKOJIBKUX CHIIL.
[Moctpoenne u aHanu3 rpaMKOB 3aBUCHUMOCTEH CHIIBI TPEHHSI, CHJIBI TSDKECTH W CHIIBI YIPYTrOCTH OT
CYLIECTBEHHBIX IIapaMETPOB MEXaHMYECKOM cucTembl. OnpenesieHne MOMEHTOB MHEPLMM Tel Pa3InyHOU
¢opmbl. Bprumcienue mapaMeTpoB MEXaHMYECKOW CHUCTEMBI B YCIIOBHHM paBHOBecus. Pemenue 3amau
TUAPOCTATUKU U ONIPEAEICHUE YCIOBUM IUIAaBAHUS TEIl.

Tema 2.3. 3aKOHBI COXpaHEHUs

Teopua. Umnynec Tena. 3aKOH COXPAaHEHMs UMITYJbCa. 3aMKHYyTas cucTeMa. PeakTHBHOE IBHIKEHUE.
YcrpoiictBo pakersl. YpaBHeHue Memniepckoro. ®opmyna llmonkoBckoro. Mexanuyeckas paboTa.
MomwHocts. lloreHnmanbHas W kuHernyeckas dHeprus. KoHcepBaTHBHBIE M JIMCCHUIIATUBHBIE CHJIBI.
Kunernueckas sHeprus Bpamiaromierocs Tejaa. 3aKkoH COXpaHEHUs JHEPTUU B MexaHuKe. [IpocTbie MexaHU3MBI
n unx KIIJ. IlIpespamenus sHeprur. MoOMEHT uMIy/lbCca. 3aKOH COXpPAaHEHHMsT MOMEHTA HMITYJIbCA.
Kunernueckas s3Heprust Bpaiiaromnerocs TBepAoro Tena.

Ilpaxmuxa. OnpeneneHne UMITyJIbCca TeJla U 3aMKHYTOH cucteMsl Tell. [IpuMeHeHne 3akoHa cOXpaHEHUs
MMITYJIbCA U BBIYMCIIEHUE KUHEMATUYECKUX XapaKTEPUCTHUK I peabHbIX CUCTEM U IIPOLIECCOB (B3pHIB, YAap,
CTOJIKHOBeHHE). PemieHue 3agay Ha 3aKOH COXpaHEHHUs IOJHOW MEXaHWYeCKOH sHepruu. Belumcinenue
NOTEHIMAJIBHON YHEPrHU Teja B IOJIE TSHKECTH M ynpyro aedopMupoBaHHON mpyxuHBL. Pacuer paboThl,
momHocTd U KIIJ[ pa3iauuHbIX MexaHW3MOB. BplunciieHMe napaMerpoB BpalaTEIbHOIO JBMKEHUS C
IIPUMEHEHHUEM 3aKOHA COXPAaHEHUs UMITylibca. PeleHne KoMOMHUPOBAHHBIX 3ajjad Ha IPUMEHEHUE 3aKOHOB
COXPAaHEHHUs B MEXaHUKE.

Paznen 3. MonekynsapHas pusuka

VYpoBeHb NpeabsBlIeHUs MaTepHaiga oOecledrBaeT yYallMMcs peIlaTh 3aJlaud MOBBIIIEHHOTO YpPOBHS
CJIOKHOCTH M 3KCIIEPUMEHTAIIBHO NMPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJIAPHON (PU3HUKH.

OOyuaromuecs: OyayT 3HATh:

—OCHOBHBIE€ MOHSATHS MOJIEKYJISPHOM (M3HMKH: TEIJOBOE JABMKEHHME YacTHIl; MAaCChl U pa3Mepbl MOJEKYII;
UJCANbHBIM Tra3; W30TEpPMUYECKHUI, W30XOpHBIM, HM300apHbI M aauabaTHBIM MPOLECCHl; OPOYHOBCKOE
JIBIDKEHUE; MOJISIPHAs TEIUIOEMKOCTh; Temreparypa (Mepa cpeiHell KMHETHYECKOM »HEepPruu MOJIeKyn);
HEOOpaTUMOCTh TEIJIOBBIX IPOIIECCOB; KOJIMYECTBO, TEIUIOTA, BHYTPEHHSS SHEPrUs; HACHIIICHHbIE H
HEHACBIILIEHHBIE Mapbl; BIAXHOCTh BO3yXa; aHU30TPOIUS MOHOKPUCTAIUIOB, KPUCTAJUINYECKHE U aMOp(HBIE
TeNa; yIpyrue u miactudeckue nedopMaiiuu;

—OCHOBHBIE 3aKOHBI MOJIEKYJSPHOM (PU3MKH:0CHOBHOE YpaBHEHHE MOJIEKYJIIPHO-KUHETUYECKOH TeOopuH,
ypaBHeHHe MeHpeneeBa-Kianeipona, cBsA3b MEX/y apaMeTpaMH COCTOSIHMSI Ta3a B U30IpoLeccax, epBoe
Y BTOpPOE Hayajao TePMOJIMHAMUKH, ypaBHeHHEe Maliepa, ypaBHenue Ilyaccona;

—CYTb OCHOBOIIOJIAraloIMX OMBITOB MOJIEKYJIsIpHOH u3uku: oneiToB IlItepna, [leppena, Jlamepra, oy,
Menpeneesa u Knanelipona, lapis, boitnsg u Mapuorra, I eii-JIroccaka, Kapno u ap.

—BO3MOKHOCTH MPUMEHEHHUS MOJIEKYJIAPHOU (DU3UKHU: HCIOIb30BaHHE KPUCTAIIIIOB U JIPYTrUX MaTepuajoB B
TEXHHMKE, TEIUIOBBIE JIBUraTeNIM U MX NPUMEHEHUE HAa TPAHCIIOPTE, B DHEPIETUKE M CEIBCKOM XO35HCTBE,
METO/IbI TPO(PUIAKTUKH U OOPBOBI C 3arpsiI3HEHUEM OKPYKaIOIIEH Cpebl;

—OCHOBHBIE U3MEPUTENIbHBIE TPUOOPHI MOJIEKYIAPHON (DU3UKH.

Obyuaromiuecs: OyayT yMeTh:

— MpaBWIbHO ONMMCHIBATh M OOBSCHATH OCHOBHBIE SIBJICHHS M IMPOILECCHl MOJEKYJIsIpHOW (DU3MKH, aBaTh
TOYHBIE ONPEIEICHNS OCHOBHBIX MOHITHI TEPMOANHAMUKHY;

— u300pakaTh Ha YepTeXke 3aBUCUMOCTH OCHOBHBIX TEPMOAMHAMUYECKUX MTapaMeTPOB B U30MpOIleccax;

— pemarh 3aJayd Ha pacdyeT KOJWYECTBA BEIECTBA, MOJSAPHONW MacChl C MCIOJIB30BAHHMEM OCHOBHOIO
YPaBHEHHUS MOJEKYJIIPHO-KMHETUUECKON Teopuu raszoB, ypaBHeHHMs MenneneeBa-Knanelipona, cpemgHei
KMHETUYECKOW SHEPruM XAaOTUYECKOTO JIBHKEHHUS MOJIEKYJ M TEeMIEpaTypbl, TOBEPXHOCTHOI'O HATSKEHUS



KHUJKOCTH U TTapaMeTPOB YIPYTHX CBOICTB MaTepHaJIOB;
— paccuutsiBath KII/] TennoBeIx nBurareneid, paboTy raza, BHyTPEHHIOIO SHEPTUIO M KOJMYECTBO TEIUIOTHI
B M30IPOLIECCaX U aAnadaTHOM IpoIiecce Ha OCHOBE MEPBOTr0 Havasia TePMOJUHAMUKH;
— YUTaTh M aHAJIM3HPOBATH I'paUKH, BRIPAXKAIOLINE CBSI3b MEXIY TEPMOJNHAMUYECKUMH MapaMeTpaMH 1
BBIYHUCIIATH pabOTy C MOMOIIBIO rpaduKa 3aBUCIMOCTH JaBJICHUS OT 00beMa;
— ONIPEAENATh SKCIEPHUMEHTAIBHO ITapaMeTPhl COCTOSHUS ra3a (TemMreparypy, 00beM U JaBJIeHHe), MOAYIIb
YIIPYrOCTH MaTepHaia, Ko3(GUINEHT HOBEPXHOCTHOT'O HATSHKEHHS JKUIKOCTEH;
— TIONB30BAaThCs (PU3MUECKUMH TPUOOpaMU: IMCUXPOMETPOM, THTPOMETPOM, TEPMOMETPOM, MEH3YpKOii,
MaHOMETPOM;
— pemaTh 3a/1a491 BBICOKOTO ¥ TIOBBIIIEHHOT'O YPOBHSI CIIOKHOCTH IO MOJICKYJIIPHOM (PM3HUKE U OJIMMITHA/IHBIC
3a/1a4H.

®opMbl 3aHATHI, UCTIOIB3YEMBIE TIPH U3YYESHUH TAHHOTO pa3Jiena:

JIEKIIMOHHAS; WHJUBUyaJIbHAs] KOHCYJIbTALNs;
WHIMBUyallbHAs paboTa; IpyNIOBask KOHCYJIbTALUs;
rpynmnosas padoTa; - KOHTpOJIbHAs paboTa;

Tema 3.1. MonekynsipHO-KUHETHYECKAsk TEOPHs

Teopus. OCHOBHbIE TOJOKEHUS MOJEKYISIPHO-KMHETUYECKOM TEOPHUH U HUX OINBITHbIE OOOCHOBAHUS.
Juddy3us u OpoyHOBCKOE ABMKCHHE. B3ammo/ielicTBe aTOMOB U MOJISKYJI BemiecTBa. Macca u pa3Mepsl
Mouniekyi. llocrosnnas ABoragpo. JluHamMuyeckue M CTAaTUCTUYECKHME 3aKOHOMEPHOCTH. BepoAaTHOCTH
coObITHs. MuKpo- M Makpoonucanue ¢uszndeckux cucreM. CpenHue 3HaUYeHUS (U3NYECKUX BEIWYHH.
Pacrnipenenenne kak cioco0 3a1aHus cOCTOAHUS cucTeMbl. Pactipenenenue MakcBemia u bonbiiMana. Onsit
[repna, [leppena, Jlamepra. Uneanbublil ra3. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETUUYECKON Teopuu
ujeansHoOro rasa. Temmnepatypa u ee u3Meperue. AOCONIOTHBIN HYNb TeMIIEpaTypbl. Y paBHEHHE COCTOSHUS
UJEABHOrO ra3a Kak CJEJICTBUE OCHOBHOI'O YPaBHEHUS MOJEKYJSPHO-KMHETUYECKON TEOPUM ra3oB U €ro
YaCTHBIE CITy4au Ui MOCTOSHHOM TeMIiepaTypbl, IOCTOSHHOTO 00beMa 1 MOCTOSTHHOTO J1aBieHus. PeanbHbie
ra3el. YpaBHenue Ban-nep-Baansca. Cpenssisi qimHa cBoOOAHOro mpoOera. ArperatHble COCTOSHUS U
dazoBbie mepexoabl. HachlllleHHbIE W HEHACHIIICHHBIE Mapbl. 3aBUCUMOCTb JABJICHHUS M IUIOTHOCTH
HACBILIEHHOI'O Iapa OT TeMIepaTypbl. 3aBUCUMOCTb TEMIEPATYpbl KUIIEHUS JKHUJIKOCTU OT JaBJICHHUS.
Kputnueckass temneparypa. @®a3oBble nepexoAbl M JauMarpaMma COCTOsIHUSL BemiecTBa. [Iponeccsl
KOHJEHCALlUM M HCHApeHusl B Ipupoje U TexHuke. BnaxuHocts Bo3ayxa. Touka pocsl. Ilcuxpomerp.
I'mrpomerp. CBoiicTBa moBepxHOCTH >KHAKOCTEH. lloBepxHOCTHas sHeprus. [loBepXHOCTHOE HATSKEHHE.
CwmauuBanue. Kanumispasie apinenus. CTpoeHHe KpUcTamioB. AHU30Tponus KpucTtayuioB. [lonumopdu3smel.
Monokpucrtamiel U noaukpucramibl. [IpocTpancTBeHHast pemerka. JieMeHTapHas sdeiika. CummeTpus
kpuctayios. JledexTsl B kpucramuiax. OO6pa3oBaHre KPUCTAUIOB B MPUPOAE U MOIYYEHHE UX B TEXHUKE.
CriocoObl  ynpaBieHHs MEXaHWYECKHMMM CBOMCTBaMHU TBepAbIX Tel. [IOHATHE O XKMIKUX KpUCTaJUIaX.
Amopdubie Tenma. Jlepopmanum. Hampsokenue. MexaHuueckue CBOWCTBA TBEPIBIX TEN: YIPYroCTh,
HIPOYHOCTh, MIACTUYHOCTb, XPYIKOCTh. Jnarpamma pactsokenus. Co3zfjaHue MatepuaioB ¢ HEOOXOAUMBIMU
TEXHUYECKUMHU CBOMCTBaMH.

Ilpakmuxa. Pacuer MUKPOCKONIMYECKHX U MaKpOCKOITMYECKUX MapaMeTpOB PealbHbIX CHCTEM (CKOPOCTh
MOJIEKYJI, TeMIIepaTypa, JaBjeHHEe, KOJIMYECTBO BEIIECTBA, YUCIO MOJIEKY). Pemienue 3a1ay Ha ypaBHEHUE
MenneneeBa- Kuameiipona u ra3oBble 3akoHbl. llocTpoeHue rpaukoB H30MPOLECCOB U HUX aHAJIM3.
Boruncnenue napameTpoB xKuAKocTel U TBepAbIX Ten (Moayins FOHra, ynnuHeHus 1eopMHUpoBaHHOTO Tena,
K03(ppHIIMEeHTa MOBEPXHOCTHOIO HATSDKEHMs, BIAKHOCTH BO3JIyXxa M JAp.). PelieHue KayecTBEHHBIX U
pacyeTHBIX 3a]a4 Ha KallWJUIIpHbIE IBJICHUS U (pa30Bble Mepexo/Ibl, aHAINU3 (a30BbIX AUArPAMM.

Tema 3.2. TepmonnHaMuka

Teopus. TepMoagMHAMUYECKUN MTOIXO]] K U3YICHHUIO (DHU3NUECKUX TTPOIIECCOB.

TepMonuHaMuuyecKue mapaMeTpbl COCTOSIHUS Tena. BHyTpeHHss »Heprust Ttena. llepoe Hawaio
TepMOJAMHAMHUKH. TepMoauHaMuyeckoe onucanne (Ha3oBBIX MEPEXO0B, aHATU3 (Ha30BBIX MPEBPALIEHUN C
9HEepreTudeckoil Touku 3peHus. Pabora uaeanpHOro rasa mnpu u3MeHeHuu oObema. [IpumeHeHue nepBoro
Hayaja TEPMOJMHAMHUKM K PAa3JIMYHBIM TEIUIOBBIM IIpOLIECCaM, COBEPIIAEMBIX HAJl HA€aJbHBIM Ta30M.
AnuabatHblii mporecc. TemmoeMKOCTH Ta30B IPH IOCTOSIHHOM JaBJI€HHMM M TOCTOSIHHOM OObeMe.
TennoeMkocTs TBepAbIX Tell. TernoBele MamnHbL. [IpuHnmn nericteus TeroBbix asurarenei. [{ukn Kapho.
KIIJI TeruioBoro nBuraTelis U MyTH €ro MOBBIIIEHU. J|BUTaTelb BHYTPEHHETO CTOPAHMUS.

[TapoBas u ra3oBas TypOuHBI. PeakTuBHbIE [BUTATENU. XOJIO0JUIbHBIE MAIIUHBL. POJIb TEMIOBBIX MallIMH B
pPa3sBUTHM TEIUIOPHEPreTHKH M TpaHCIOpTa. TeIuioBble MallMHBl W OXpaHa mnpupoisl. OOpaTtumeie U



HeoOpaTtumble mpouecchl. HeoOpaTuMocTh TEIIOBBIX MpolieccoB. BTopoi 3akoH TepMOJUHAMHUKU U €ro
CTaTUCTUYECKUI CMBICI.

Ilpakmuka. Pacyer TepMOAMHAMUYECKUX MapaMETPOB pEAlbHBIX CHCTEM B DPA3JIMYHBIX COCTOSHUSX.
TepmoauHaMuyeckuid aHanu3 (a3oBBIX IMpEBpalleHU. DHEPreTUUYecKue COOTHOILEHHS TpPU HCTApeHHU
(KoHACHCAITNN), TUIaBICHUH (KpUCTa/UTH3aIliy) BemecTa. [I[puMenenre nepBoro Hadaia TEPMOJIMHAMHUKHN K
OIIMCAHUIO IIPOLIECCOB HaJ UCAIBbHBIM I'a30M, pacyeT IapaMeTpoB Iras3a B 3TUX npoueccax. Berancienne KI1JI
TEIUIOBBIX MAlIMH (B TOM YHCJIE U UCATbHBIX ), padOTAIOUINX MO pa3IMYHbIM IukiIaM. KauecTBeHHBIE 3a1aun
Ha BO3MOXHOCTb- HEBO3MOXKHOCTh CO3/IaHHUSI «BEYHOro maBuratens». Pacder sddexruBHOCTH pabOTHI
XOJIOIMJIBHBIX YCTAHOBOK.

Paznen 4. DnexrpoauHamuka

VYpoBeHb TMpedbsBICHUS Marepuana oOecrnedyrBaeT y4yalluMcs BO3MOXXHOCTh pellaTh  3ajauu
MOBBILIEHHOI'O YPOBHSI CJOXHOCTH M 3KCIIEPUMEHTAJIBHO IPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTHU
JNEKTPUYECTBA U MAarHETU3Ma, a TaKkKe KOJIeOaTeIbHBIX U BOJHOBBIX ITPOLIECCOB.

OOyuaromuecs: OyayT 3HATH:

— OCHOBHBIE MOHATHS JIEKTPUYECTBA U MarHeTU3Ma: JIEKTPUYECKHUM 3apsll, JIEKTPUUECKOEe U MAarHUTHOE
MOJIs, HaNpsHXKEHHOCTh, PAa3HOCTh MOTEHLUANOB, HANpsHXKEHUE, OJICKTPOEMKOCThb, JHAJNIEKTpUYecKas
NPOHHUIIAEMOCTh, CTOpoHHHE cuibl ¥ DJIC, MarHuTHas WHAYKIMS, MarHUTHBIA TIOTOK, MarHUTHas
MPOHUIIAEMOCTh, HAMPSHYKEHHOCTh MAarHUTHOTO TIOJISL.

OOyuaromuecst OyayT yMETh:
— MPaBWIBHO OMUCHIBATH U OOBSCHATH OCHOBHBIE SBICHUS U MPOIECCHI AIEKTPOAMHAMUKH, AaBaTh TOUHBIC
oTpezieNIeHUs] OCHOBHBIX MOHATUHN 3JIEKTPOMAarHeTH3Ma.

®opMbl 3aHATHIA, UCIIOIb3yEMbIE IPU U3YUYEHUHU JAHHOT'O pa3jena:

JIEKLIMOHHAS; VUHJUBUyalIbHAst KOHCYJIbTaLUs;
WHIUBUAYalIbHAs padoTa; IPYIIIOBas KOHCYJIbTALUS;
rpymnmoBas padoTa; UTOTOBBIN TECT.

Tewma 4.1. DnexTpudeckoe mose

Teopus. 3ak0H COXpaHEHMsI DJIEKTPUUECKOrO 3apsia. ToueuHbli U pacpeesIeHHbIN 3apsiabl. 3akoH KynoHa.
Onekrpuueckoe nosie. HanpspkeHHOCTh. JIMHUM HANpsSKEHHOCTU. DJIEKTPUUECKOE I10JI€ TOYEUHBIX 3apsi/iOB.
OpnoponHoe snexkrtpuueckoe nose. [loTok HanpsbkeHHOCTH 3nexkTpudeckoro noss. Teopema [aycca u ee
IPUMEHEHHUE JIJIs pacueTa 3JeKTpuuecKux nosieil. Pabora snekTpuueckoro noJjs npu nepeMereHuu 3apsoB.
[Torenunan. Hanpsbkenue. CBs3b MEXy HalpsyKEHUEM U HANPSHKEHHOCTBIO. [I[pOBOTHUMKH B 3JIEKTPUYECKOM
nojie. DJEKTpUUYECKas EMKOCTb. OJIEKTpUYecKass €MKOCTb IUIOCKOrO KoHJeHcaTtopa. Jluanekrpuueckas
IIPOHUIAEMOCTb. DHEPTHUs ANEKTPUUYECKOro NoJs. [oTHOCT SHEprun. IudiIeKTpuKy B 2JEKTPUUECKOM TOJIE.
MexaHu3M NOJIpU3aLUH AUDIEKTPUKOB. DIEKTPEThI U CETHETOIIEKTPUKH. [Ibe303mexkTpruueckuii 3pPexT u ero
UCIIOJIb30BAHUE B TEXHUKE.

Ilpaxmuxa. PemeHune KaueCTBEHHBIX 3aJad IO 3JIEKTPOCTAaTHKE (JIEKTpU3alus, MPOBOASAILIUE CQEpBHI),
00BsICHEHUE HAa0JI0JaeMbIX 3JIEKTPUYECKHX sIBIEHUH. PacueT cuibl B3auMOACHCTBUS 2JEKTPUUECKUX 3apsI0B,
€MKOCTH, 3apsijia ¥ SHepruM KoHaeHcaropa. [loctpoenne rpadukoB 3aBUCUMOCTEN AJIEKTPUUECKUX [TAPAMETPOB
3apsKEHHBIX TEI OT KOOPAUHAT.

Tema 4.2. 3aKOHBI IOCTOSIHHOTO TOKa

Teopus. Y cnoBusl CylIECTBOBAHUSI IOCTOSIHHOTO TOKA. CTallnOHAPHOE 3JIEKTPUYECKOE MOJIE. DIEKTPUUECKUE
LENH C MOCJIEe0BATEIbHBIM U NAapaJUIeIbHBIM COEUHEHUSMHI TPOBOAHUKOB. DJIEKTPOABIDKYIAs CHla. 3aKOH
Oma 17151 HEOJJHOPOAHOTO y4yacTKa 1enu u Juid nosnHou uenu. IlpaBuna Kupxroda. Pacdyer pa3zBeTBieHHBIX
3JIEKTPUYECKUX LEINel, CMEIIaHHBIX COEUHEHUI MTPOBOIHUKOB. IIIyHTBI M TONIOJIHUTENIBHBIE COITPOTUBIICHHUS.
PaGora u momHOCTE TOKa. 3akoH [[xoyns-Jlenma.

DIIeKTpUYECKH TOK B MeTaiiaX. OCHOBHBIE MOJIOKEHUS 3JIEKTPOHHON TEOPUU MPOBOJUMOCTH METAIIIOB.
CKOpOoCTh  YIOpSAJOUYEHHOTO JBW)KEHMSI DJIEKTPOHOB B IIPOBOAHMKE. 3aBUCHMOCTb COINPOTHUBIIEHUS OT
TeMriepaTypbl. CBEpXIPOBOAUMOCTb.  JJIEKTPHUYECKMH TOK B  IOJYNPOBOJHUKAX. OJIEKTpUYECKas
POBOJUMOCTH TIOJIYIPOBOJHHUKOB M €€ 3aBUCHMOCTb OT Temreparypbl U ocBemieHus. CoOCTBEHHas H
IpUMECHask MPOBOAUMOCTE MOTYIIPOBOJHUKOB. TepMo- 1 POTOPE3UCTOPHI.

ONEeKTpOHHO-IbIpouHbIi  mepexona.  IlomynpoBoguukoBelid  aumon.  Tpausucrop.  Ilpumenenue
MOJTYTIPOBOHUKOBBIX MprO0poB. Tpurrep kak anemeHT IBM. UnTerpanbHble cXeMbl. DJIEKTPOHHAS SMUCCHSL.
Bonbr-amnepHas xapakTepucTHKa Juoja. DIEKTPOHHbIE MyYKU U UX CBOWCTBA. DIEKTPOHHO-Ty4eBas TpyOKa.
DNeKTpUYecKUi TOK B PAacTBOpPAaxX M pacIulaBax AJIEKTPOJIUTOB. 3aKOH 3jekTponusza. OmnpeneneHue 3apsia
aneKkTpoHa. [IpuMeHeHune aeKkTponu3a B TEXHUKE. JJIEKTpUUYECKHMH TOK B raszax. HecamocrosTenbHbI U



CaMOCTOSITENIbHBIA pa3psabl B Ta3ax. BUIbl caMOCTOSATEIHLHOTO paspsiga (TJCIOIINUA, UCKPOBOU, KOPOHHBIMH,
nyrosoit). ITonsatue o asme. MI'Jl-reneparop. DieKTpudeckuil TOK B BakyyMe. BakyyMHBIIl A0 U TPUOL.
DneKkTpoHHO-IIydeBas Tpyoka. OnbiT Modde-MumnrkeHa.

Ilpaxmuxa. PacueT CONPOTHBIEHHS MOCIEIOBATEIBHOIO, MapajUIEIbHOTO M CMEUIAHHOI'O COEAMHEHMS
IIPOBOJIHUKOB. BhrunciieHne najieHus HalpsKEHUs!, CUJIbl TOKA, BBIIEIAEMON MOITHOCTH B LIEMHU ITOCTOSIHHOTO
Toka. Pacuer cioxubpIXx memeil ¢ momoursio mpaBui Kupxroda. Iloctpoenne u aHanu3 BOJIbTa-aMIIEPHBIX
XapaKTEPUCTUK PE3UCTOPOB, PACTBOPOB U MOITYIPOBOJHUKOB.

Hrorosoe 3ansatue

Kontponbnas pabota.

Yueoublii (TEeMAaTHYECKHH) IJIAH.
2-ii ro 00yyeHus

Ne | HaumeHnoBaHue pa3aeJia, TeMbl KosaunvecTBo yacoB DopMbl
n/m Bcero | Teopus | Ilpakrn | aTTECTA
K2 nuu/

BBoaHoe 3aHsATHE 1 1
Pa3nes 1. MaremaTnka B GuU3N4eCKUX NpoLeccax 15 4 11
1.4. | Tpuronomerpus 3 1 2
1.5. | Jlorapudmuyeckas u mokazaTeabHas A 1 3

GbyHKIIUU
1.6. | IlpousBogHas 4 1 3
1.7. | UnTterpan 4 1 3
Pasznea 2. JjekTpoguHaAMUKA 23 6 17
2.1. | MaraurtHoe 1ojie 7 2 5
2 9 | DneKkTpoMarHuTHas MHIYKIHS 8 2 6
9 3. | DneKTpoMarHuTHbIE KONIEOAHUS U BOJIHBI. 8 2 6
Pasnen 3. OnTuka u kBanToBasi pusuka 28 8 20
3.1. | BoaHoBas ontuka 6 2 4
3.2. | 'eomerpuyeckas onTuka 6 2 4
3.3. | ®usuka atoma 8 2 6
3.4, | Pusnka aTOMHOrO A71pa 8 2 6

HWrorosoe 3aHsTHE 1 1

Bcero

68 19 49

Conep:xxanue yueOHOro (TeMaTH4eCKOr0) MJIaHa.

2-ii ro 00y4yeHuUs1

BBoanoe 3ansitue. Beenenue B [Iporpammy. MHCTpyKTa)K MO TEXHUKE 0€30MaCHOCTH.

Pa3nen 1. MaremaTtnka B (pU3HUECKUX MPOIIECCAX.

ypOBCHB MNpEaABABICHHUA MaTCpUualia obecreunuBacT yqamumceda CTpOUTb MATCMATHUYCCKUC MOJCIIN
(1)H31/I‘IeCKI/IX IMpOLECCOB, a TAKKE I10JIYy4YaTb HGO6XO)II/IMI)IG 3HA4YCHUA U 3aBUCHUMOCTH (bHSHLIeCKI/IX BCJIIMYMH,
MMOCPCACTBOM PCUHICHUA PA3TITUIHBIX ypaBHeHPIfI, HCPAaBCHCTB U aHAJIn3a Fpa(bI/IKOB.

Oo0yuaromuecst OyayT 3HATh:
— OCHOBHBIE COOTHOIIEHUS B TPEYTOJIbHUKE U TPUTOHOMETPUUECKHUE TOXKAECTBA, (DOPMYIIbI IPUBEACHHS U
3HAYEeHUS TPUTOHOMETPUUECKUX (PYHKIUH [T pa3InYHbIX YIIIOB;
— CcBoiicTBa JorapupMHUECKOl U MoKa3aTeabHOU QYHKIUU U UX TpadUKy;
— METOJbI pelIeHus JorapuMUIECKUX U MOKA3aTeIbHbIX YPAaBHEHUH (HEPABEHCTB);
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— TIOHATHUSA MPOU3BOTHON U MEPBOOOPAZHON;
— ocHOBHBIE popMyibl AU HEepeHIIUPOBAHNS U HHTETPUPOBAHUS.
Oo0yuaromuecst OyayT ymeTh:

- TpeoOpazoBbIBaTh TPUTOHOMETPUUECKHE BHIPAKEHUS U BBIPAXKEHUS, COJIEpIKalIlie TOTapu(MBbl;

- peumiaTth NpoCTEHIINE TPUTOHOMETPHUECKUE,  IOKa3aTeNbHbIE M JIorapu(MHUUYECKUE YpPaBHEHUS W
HEpPaBEHCTBA;
- HaxXOJUTbh MPOU3BOJHYIO, @ TAKXKE MPOMEKYTKH 3HAKOIIOCTOSHCTBA U MOHOTOHHOCTH Pa3IMUHBIX (PYHKITHIA;
- pemaTth 3KCTpeMajbHbIC 3a/1a4l METOIaMU MaTEMaTHYECKOT0 aHaJN3a;
- HaxOJUTh NepBOOOPa3HYIO (MHTErpai) pa3inyHbIX IEMEHTAPHbIX (DYHKIMH U IUIOIIAb KPUBOJIMHEHHOM
Tparnenuu.
®opMbl 3aHATHI, UCTIOIB3YEMbIE IPH U3YYECHUH TAHHOTO pa3Jiena:
- JIEKLMOHHAs;
- TMPaKTHKYM IO PEUICHHUIO 3ajay;
- nmabopaTtopHas pabora;
- MHJIUBHUAYyaJbHas padoTa;
- rpynmnosas pabora;
- MHIUBUAYaJbHast KOHCYIbTAIINS;
- TpyHNoBas KOHCYJIbTAIIHS;
- KOHTPOJIbHBIN TeCT.
Tema 1.4. Tpuronomerpus
Teopus. T'paduku TpuroHomerpudeckux ¢GyHkuuid. OOpaTHble TPUTOHOMETPUYECKHE (QYHKIHU.
Tpuronomerpuveckue ypaBHEHHs. BUIbI TPUTOHOMETPUYECKUX YPaBHEHUH, OCHOBHBIE METO/BI UX PEIICHUSI.
OT100p KopHeil. 3anuck pemenus. TpuroHoMeTpuyeckue HepaBeHCTBA.

Ilpaxmuxka. Tloctpoenne rpadukoB TpuroHomerpuueckux (ynkmuii. [IpeoOpasoBanue BBIpaKEHHIH,
coiepKalluX OOpaTHBIE TpPUTOHOMETpudeckue (yHKuuu. PerieHne TPUTOHOMETPUYECKUX YpPaBHEHUH H
HEPaBEHCTB Pa3IMYHBIMH MeToamMu. OTOOp KOpHEH TPUTOHOMETPHUYECKUX YPAaBHEHUH.

Tema 1.5. Jlorapudmuyeckas 4 noxkasarejabHass pyHKIun

Teopus. llokazartenbHas @QyHKUuMsS U ee cBoiictBa. Jlorapudmsl, cBoiicTBa Jsorapudmos.
Jlorapudmuueckas GyHkuus u ee cpoiictBa. [loreHunpoBanue u orapupmupoBanue. Paznuunblie criocoObl
pelLIeHNs MOKa3aTeNbHbIX U JOrapu(pMHUUECKHX YpaBHEHUH. YpaBHEHHUS, CBOJSIIUECS K MOKA3aTeNbHBIM U
norapudmuueckuM. Cucremsl ypaBHeHuil. HepaBeHcTBa, copep:kaline nokasareibHble U JorapupMuyeckue
byHKLINY.

Ilpakmuka. lpeoOpazoBaHue BBIpaKEHHH, coaepkammx Jorapupmsel. PemieHune mokazaTelbHBIX
ypaBHEHUH W HepaBeHCTB. HaxokieHue oOiactu omnpeaeneHus JIorapupMUUecKuX ypaBHEeHUU. Perienue
Jorapu(pMHUECKUX YpaBHEHUI M HepaBEeHCTB. MeToJl panuoHanu3anuu. Mcnoab3oBaHue CBOMCTB (yHKLUH
[P pEUICHUH JIOTapU(PMUUECKUX U MOKa3aTeNbHbIX YpaBHEHUN M HepaBeHCTB. CHCTEeMbl MOKa3aTEJIbHBIX U
JOrapu(pMHUECKUX YpaBHEHUH.

Tema 1.6. IlpouszBoanas

Teopus. CxkopocTb MpoTeKaHus npoliecca. MrHoBeHHas ckopocTb. KacaTenbHas Kk rpaduky QyHKIUH.
IlonsiTne o mnpenenpHOM mnepexoxae. I[Ipenmen, ero cBoiicTBa, 3ameuarenbHble npenensl. [IpomsBonHas.
Huddepenunan. HenpepoiBHocTh U auddepenuupyemocts GpyHkiuil. [IpaBuna BeIYHCICHUS TPOU3BOIHBIX.
[TpousBoaHbIe pa3nuuHbIX GyHKIMI. Bropas npousBoiHas; ee MexaHudeckuil cMbIci. [Ipon3BogHbIE BBICIINX
HOPS/IKOB. YpaBHEHHE KacaTeldbHOH K rpaduky ¢yHkuuu. [IpunoskeHre NpOU3BOJHOM K HCCIEIOBAHHIO
¢byuknuil. MccnenoBanue QpyHKIMM Ha MOHOTOHHOCTb. JlocTarouHoe ycioBue skctpemyma. HauGomnbiiee u
HaMMEHbIIIee 3HaUeHUs (PYHKIIUN Ha POMEXYTKe (KOHEUHOM U 6eckoHeuHOM). Vcnoap30BaHne MPOU3BOJHOM
B (pu3nueckux 3amavax.

Ilpakxmuka. Pemenue 3amad Ha HaxoXJIeHHE mpenenoB. HaxokIeHue MPOU3BOIHBIX MPOCTHIX U
CIIOKHBIX (QyHKIuMi. Pemenue 3amau Ha wuccieqoBaHue (QyHKIUE HAa MOHOTOHHOCTh. Pemienue 3amad Ha
HaxOoXJIeHue sKcTpeMyMoB ¢GyHkiuil. HaxoxxneHue acuMmnrtoT rpagukoB. PemieHue 3agady Ha HaxoOXKICHHE
HanOOJIBIIEr0 M HAMMEHBIIET0 3HaYeHNs (PYHKIIMU Ha OTpe3Ke, pelIeHue 3a/1a4 Ha ONTHMU3ALIUIO.
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Tema 1.7. UaTerpan

Teopus. llepBooOpa3Has u ee cBoiictBa Heompenenenusiii wuHTerpan. [lpaBuna HaxoXIeHUS
IEpBOOOPA3HBIX, HENIOCPEACTBEHHOE UHTETPUPOBAHUE, NHTEIPUPOBAHKE TI0 YacTsIM, MojcTaHoBKa. [Tnomans
KpUBOJHMHEHHON Tpamenuu. OnpeneneHHbI HHTErpas U ero cpoiictBa Popmyna Herorona-JleiOnuma.
[TpubnnxkeHHOe BBIUMCIIEHHE ONPEIeeHHBIX HHTerpaioB. [lpunoxenns unrerpanos. Beruncnenue miomanei
U 00beMOB reomerpuueckux ¢uryp. Mcnonb3oBanue naTerpaia B GU3NYECKHUX 3a4a4ax.

Ilpaxmuxa. Pemienne 3a1a4 Ha HaX0X/AeHUE nepBooOpasHoil. HaxoxkieHue nHTerpanoB pasinyHbIMU
MeronaMu. PemieHue 3agad Ha BBIYMCIICHHE IUIOINAAM KPUBOJMHEWHOM Tparenuu, Ha HaXOXAeHUue 00beMOB
reoMeTpuuecKux Tei. Pemenne puznyeckux 3aaay npy MoMoIIu HHTErpaa.

Pa3zgea 2. diekTpoauHAMHUKA

ypOBeHB MNPpCABABICHUA MaTCpHraia oOecrieunBaeT ydqamumced peuiaTh 3aja4i MOBBIMICHHOI'O YPOBHA
CIIOKHOCTH M IKCIIEPUMEHTAIILHO MPOBEPATh OCHOBHBIE 3aKOHOMEPHOCTH JIEKTPUYECTBA M MarHeTH3Ma, a
TaKXe KoJeOaTeIbHBIX U BOJHOBBIX MPOLIECCOB.

OO0yuaromuecst OyayT 3HaTh:

- OCHOBHbIE TOHSITHSI TEOPUM DSJIECKTPOMArHUTHBIX KOJICOAHWM M BOJH: AJIGKTPOMArHUTHAS WHIYKIIUS;
CaMOMHAYKIMA, HWHAYKTUBHOCTD, CBO6OI[HI)IC U BBIHYXXJICHHBIC KOJIC6aHI/I$I; KOJIC68,T€J'IBHBII\/JI KOHTYP,
NEPEeMEHHBI TOK; pE30HAaHC, »JJEKTPOMAarHWTHAas BOJHA; WHTepdepeHus, aucnepcus, audpaxius,
noJjrsipusanusd 3JICKTPOMAriuTHBIX BOJIH;
- OCHOBHBIE 3aKOHBI 3JIEKTPUUYECTBA M MarHeTusma: 3akoH Kynona, 3aKoH coxpaHeHus 3apsijaa, 3akoH OMa s
HEOJTHOPOIHOM U MOoNHOM 1enu, npasuia Kupxroda, 3akon buo-Caapa-Jlamnaca;
= OCHOBHBLIC 3aKOHBI TCOPHUHU IJICKTPOMATIHUTHBIX KOHe6aHI/Iﬁ 1 BOJIH: 3aKOH BHGKTpOMaFHI/ITHOﬁ HHAYKIUUA,
3aKOHBl OTPXXEHHS, MPEIOMIIEHUS ¥ TOTJIOLIEHUS SJICKTPOMArHUTHBIX BOJH, IMOCTYJNAThl TEOPUHU
OTHOCUTCJIBHOCTH,
- CYTh OCHOBOIIOJIATalOIINUX OMBITOB 3JIEKTPOIMHAMUKU: oNbITOB PpankinHa, BonbsTel, Kynona, Oma, Ammepa,
®apages, [ epua;
= BOSMOXHOCTH IPAKTUYCCKOTO ITPUMCHCHUA SIBJIEHUU U 3aKOHOB QJICKTPOAMHAMHUKU: JICKTPOU3SMEPUTCIIBbHBIC
npuOopbl, MarHuTHas 3amUCh 3BYyKa, OJIEKTPOHHO-Iy4eBas TpPyOKa, MOJYIPOBOJHUKOBBIN  JTHOL,
TEPMOPE3UCTOP, TPAH3UCTOP, TCHEPATOP MEPEMEHHOT0 TOKA, CXeMa PaAroTeIe(OHHON CBA3H, HHIAYKIIMOHHAS
CBapka, TpaHCHOpPMaATOPHI;
- OCHOBHBIE H3MEPHUTEIbHBIC TPUOOPHI JEKTPOTUHAMUKHI: OCIAILIOTpad), MyJIbTHMETP, TEPMOPEIUCTOP;
- METO/IbI PEIICHUS OJIMMITUATHBIX 3a7a4 10 ANEKTPOIUHAMUKE.

Oo0yuaruuecs OyayT yMeTh:

- TPaBWIBHO ONKCHIBATh U OOBSCHATH OCHOBHBIC SIBJICHUS M TPOIECCH AIIEKTPOJMHAMUKY, 1aBaTh TOYHBIC
OTIpeIeJIeHUs] OCHOBHBIX TIOHSITHIA AJIEKTPOMAarHeTH3Ma,
- peliaTh 3a7ayyd Ha 3aKOH COXPAaHEHUS JIEKTPUYECKOro 3apsna, 3akoHsl Kynona, Oma, nmpasuna Kupxroda,
JleHnia, 3aKOH SJEKTPOMAarHWTHOW WHIYKIIMW; Ha JBWKCHWE M pPaBHOBECHE 3apsHKCHHBIX 4YacTHI[ B
JEKTPUUECKOM U MAarHUTHOM MOJISX;
- BBIYHCIATH HANPSDKEHHOCTH, HAIPSDKEHUE, CHITY TOKa, paboTy DJEKTPUYECKOTO MO, IEKTPOEMKOCTb,
MarHuTHYIO WHAyKOWio, cury JlopeHma, cmity Amrmepa, a Takke ImapameTpbl Koie0aTeIhbHOro KOHTYpa H
3JIEKTPOMArHUTHOM BOJIHBI;
- HW300pa)kaTh U YUTATh DIIEKTPUUECCKHE IIETTH, 3aBUCIMOCTH OCHOBHBIX
- IapaMeTpoB K0JIeOaTeIIbHOTO KOHTYPa OT BPEMEHHU;
- CTPOUTH BEKTOPHBIE JHArpaMMbl JIEKTPUUECKHX KOJIeOaHUM;
- ONpEeIeNsATh IKCIIEPUMEHTAILHO MMapaMeTPhl SJIEKTPUIECKUX IIETIeH, MPOBEPSITh X MCIIPABHOCTD; U3MEPSTh
napamMeTpsl 3JEKTPUYECKOTO W MarHWTHOTO IIOJICH; MONydaTh Ha OCIIUIorpade KapTHHY DIEKTPHUECKUX
kosiebanuit u purypsl Jluccaxys;
- TI0JIB30BaThCs (PM3UIECKUMHU MPHOOPAMH: aMIIEpPMETPOM, BOJIBTMETPOM, MYJIETUMETPOM, OCIHILIOTpadom,
TeHEePaTOPOM IEKTPHUUECKUX CUTHAJIOB;
- pemiath 3aJa4yMl IO DJEKTPUYECTBY, MarHeTH3MYy, KOJICOAaHUSM TIOBBIIICHHOTO YPOBHS CIIOKHOCTH H
OJTMMITHA THBIE 32/Ia9H.

®opMbl 3aHATHI, UCTIONB3YEMbIE IPU U3YUEHUH JTAHHOTO pa3jiena:
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JIEKIIMOHHAS;

WHIUBUAYaIbHAS paboTa;
rpymnmoBas padoTa;
WHIMBHUIyaJIbHAS KOHCYJIbTAIIHS;
TPYIIOBasi KOHCY/IbTAIUS;
HUTOTOBBIM TECT.

13



Tema 2.1. MarauTHoOe noJjie

Teopus. MarauTHOE B3aUMOJICMCTBHE TOKOB. MarHMuTHOE 1ojie Toka. MaruutHas uHAyKuus. JInauu
MarHUTHOM MHAYKUuMU. MaruutHbeii notok. Cuna Ammnepa. IlpuHuun AOeiCTBUS 3JIEKTPOU3MEPUTEIBHBIX
npubopoB. ['pomkoroBoputens. Cuna Jlopenma. JIBrkeHHE SIEKTPUYECKUX 3apsAI0B B AJICKTPHUUYECCKOM H
MarHUTHOM TOJISIX. Y CKOPUTENH 3apsKeHHBIX yacTuil. Macc- criekrporpad. MarHuTHBIE CBOWCTBA BEIIECTB.
DJIEKTPUYECKHI IBUTaTeIb NOCTOSHHOIO TOKA.

Ilpakmuxa. BeruucineHne HHAYKIUU MarHUTHOTO HOJIS JJIs pa3iIMYHON KOH(QUIypaluy NPOBOAHUKOB.
Pacuer cunsl Amnepa u JlopeHia, mapaMeTrpoB TPAaeKTOPUM 3apsKEHHBIX YacTHIl B MAarHUTHOM IIOJIE.
KauecTBeHHOE ONMcaHue SBICHUM, CBA3aHHBIX C MATHUTHBIM I10JIEM B BELLIECTBE.

Tema 2.2. DJIeKTPOMATHUTHAS UHIAYKIMS

Teopus. SIBnenue snexkrpoMarHUTHOW MHAYKIUU. DC mHaykuuu. MHAYKIIMOHHOE 3JIEKTPUYECKOE
nosie. 3aKOH OAJIEKTpOMarHuTHOM wuHAYKIUU. [lpaBuno Jlenma. BuxpeBoe snekTpuyeckoe IoJIe.
OnexrpoauHamudeckuii Mukpodon. Camounaykius. UuayktuBHoCTh. BrusHue cpeabl Ha UHAYKTUBHOCTD.
DHeprusi MarHuTHOro 1nosist. IlnotHocTs sHeprun. OTHOCUTETBHOCTh AJIEKTPUUYECKOTO U MAarHUTHOTO TOJICH.
[110THOCTD SHEPTUU MATHUTHOTO MOJIA. DICKTPUUECKUN TeHepaTop
MOCTOSTHHOTO TOKa.

Hpakmuka. Pemenne KadyeCTBEHHBIX U paCuCTHBIX 3aJdad I10 BHCKTpOMaFHHTHOfI WHAYKIOHH.
Brruucnenue QILC CaAMOMHAYKIIUU, SHEPIUU SapH)KeHHOﬁ KaTyHIKU U MAariHuTHOI'O ITOJIA.

Tema 2.3. DJIeKTPOMATrHUTHBbIE KOJIEOAHUS U BOJHBI

Teopus. KonebaTelnbHOE NBIKEHUE U KoyieOaTenbHas cuctema. CBOOOTHBIC KOJICOaHUS B UJICATBHBIX
KosebaTeNnbHbIX cuctemax. ['apmonnueckue konebanus. [lepuon, yacrota, ammiutyna, Gpasa rapMOHHYECKHX
kosiebanuid. [Tpuniun cyneprnosunuu. ['padudeckoe nmpeacraBieHne rapMOHHYECKUX Kojebanuii. CrioxeHue
rapMoHMYecKux KoneOaHuii. Bekrtopusie muarpammbl. Herapmonuueckue koneOGanusi. CBoOoAHbBIE
AJIEKTPOMArHUTHBIE KoJiebaHusi B KOHTYpe. [IpeBpanenue snepruu B kojedatessbHOM KOHType. CoOCTBEeHHAs
4yacToTa KoJieOaHWil B KOHType. 3aTyXarollue dJIeKTpUYecKre KosieOaHus. AHAIOTUsl 3JIEKTPOMAarHUTHBIX U
ANEKTPUUECKUX Kojebanuil. ABTokosneOanus. [I' eHeparop He3zaryxaroumx KojeOaHwii (Ha TpaH3UCTOPE).
Boinyxnennsie anektpudeckue konebanus. [lepemennsiii Tok. ['enepatop nepemenHoro Toka. [leiicTByromue
3HAYCHUS HANPSOHKCHUH U CHJIBI TOKA. AKTHBHOE, EMKOCTHOE U WHAYKTHBHOE COMPOTHBIICHUS. 3aKoH OMa st
JIEKTPUUECKOW IleNMM TEePEeMEHHOro Toka. Pe3oHaHC HampsbkeHMH M TokoB. CrnocoObl TOJTy4eHus
HerapMoHuuecknx konebanuit. Tpanchopmarop.

DNeKTPOMarHuTHOE MoJje. DIEeKTPOMAarHUTHBIE BOJHBI U CKOPOCTh MX PaclpoCTpaHEeHUs. Y paBHEHHE
BOJIHBL. OTpaxkeHue, mpesiomiieHre, nHTepdepeHus, Tuppakuys, NOaSpU3aLus IEKTPOMArHUTHBIX BOJIH.
DHeprusi ANEKTPOMArHUTHOM BOJHBI, OOBEMHAas TUIOTHOCTh JHEpruu BodHBL. M300petenue pamuo A.C.
[TortoBsiM. [TpunHimn pagroreneGoHHON CBA3U, MOTYIIALMS U AeTekTupoBaHue. [Ipoctelimii painonprueMHUK.
Pagnonokanus. TeneBunenue. Pazsutue cpencts cBsasu B Poccum.

[Toctynatel TeOpUK OTHOCUTENBHOCTH DWHIITEITHA. OCHOBHBIE CIIEICTBUS TEOPUU OTHOCUTEIBHOCTU U
UX JKCIEepUMEHTalbHas poBepka. CKOpOCTh CBETAa B BaKyyMe Kak Ipe/ebHasi CKOPOCTh Mepeiayll CUrHana.
Nmnynbe, sHEprust 1 Macca B pesITUBUCTCKON JTUHAMMUKE.

IIpaxmuxka. IlocTpoeHre BEKTOPHBIX AHarpaMM JIEKTpUUYECcKuX Kosebanuii. Pacuet mapameTpoB Lenu
HEPEMEHHOT0 TOKa (€eMKOCTHOI'O M MHIYKTUBHOT'O COTIPOTUBJICHUI U MOILIIHOCTH IIEPEMEHHOT0 ToKa). Perenne
3a/1a4 10 3JIEKTPOMAarHUTHBIM KoJIe0aHUSM M BOJIHAM, pacueT Koaduimenra tpancopmannu. KauectseHHoe
U YUCIIEHHOE omnucanue 3(pPeKToB TEOpUNU OTHOCUTEIBHOCTH.

Pa3nes 3. Ontuka. KBanToBasi u sizepHasi puszuka

YpoBeHb MpenbsBICHUS MaTepraia 00ecreunBaeT yyalluMcs pemiaTh 3aadd MOBBIIIIEHHOTO YPOBHS
CJIO)KHOCTHU M SKCIICPUMCHTAJIBHO ITPOBEPATH OCHOBHBLIC 3aKOHOMEPHOCTHU OIITUKMU, aTOMHOU (1)H3PIKI/I n (1)I/ISI/IKI/I
aTOMHOTO Si/Ipa.

Oo0yuawmuecs OyayT 3HATh:

- OCHOBHbIE€ TIIOHSTHSl ONTHUKH: CBET, JIMH3a, 3€pKajo, MHHUMOE U JeHCTBUTENbHOE WU300pakeHUE;
uHTepepeHIys, AM(paKIys U TOIpU3aUsl CBeTa; TU(paKIMOHHAS pelIeTKa, 30HHAs [UIAaCTHHKA,

- OCHOBHbIE TMOHSTHS KBAaHTOBOHM (DM3MKH: TEIUIOBOE H3yyeHHe, aOCOIIIOTHO YEepHOE TeNo, KBaHT, (OTOH,

14



dororddekt, cTaimoHapHOE COCTOSIHHE, H30TOI, KBAHTOBAHUE U TUCKPETHOCTH, IeOpOiiieBCKast JITMHA BOJTHBI,
AP0, HEUTPOH, IPOTOH, SACPHBIN PEAKTOP, CUETUUK U IETEKTOP YaCTHUIl U JIp.;
- OCHOBHBIE 3aKOHBI ONTHUKH: 3aKOH OTPaXXCHHS W TMPEOMJICHHUS] CBETa, ypaBHEHHE TOHKOW JHMH3BI U
cepruveckoro 3epkajia, YCIOBHE MAaKCUMyMOB M MHHMMYMOB HHTEP(EPEHLMOHHON W IU(PaKIMOHHOMN
KapTUHBI, 3akoH byrepa- JlamGepra-bepa, 3akon Maroca;
- OCHOBHBIC 3aKOHBI KBaHTOBOW (u3uku: 3akoHbl Buna m Credana- bonbumana, 3akonsl CtojeroBa u
ypaBHeHue OuHmTeitHAa s (oTodddekTa, moctynarel bopa, rumoreza ae bpoisis, COOTHOIICHHE
HeonpeaeneHHocTei ['elizendepra, 3aK0H paJlnoaKTUBHOTO pacraja, IpaBuia CMEIECHHs IIPH PaliOaKTUBHBIX
U3ITyYEHUSX;
- CyTh OCHOBOIIOJIATAIOUINX OIBITOB ONTHKM M KBAaHTOBOM (u3uKu: onblToB HproToHa, KOnra, ®penens,
Peszepdopna, Komnrona, Cronerosa, JleGenesa u ap.;
- BO3MOXHOCTU TPAKTUYECKOTO0 MPUMEHEHHUS SIBICHUW M 3aKOHOB ONTHUKM M KBAHTOBOM (DM3HMKHU: OYKH,
NPOCBETIAIONIAs ONTHKA, Teleckon, ¢(orosnement, [13C- MmaTpuma, CHEeKTpaJbHBIA aHANIW3, AaTOMHAs
AIEKTPOCTAHIINS, JTydeBasi Tepanus u JIp.;
- OCHOBHBIE U3MEPHUTEIbHBIC TPUOOPHI ONITUKU M KBAHTOBOM (DM3UKU: MOJIIPOU, peppakTOMETp, CIeKTporpag,
TU(pPaKIMOHHAS pelIeTKa, (OTOINEKTPOHHBIA YMHOXKUTEND, (poTopesucTop, cueTyrk I eifrepa;
- METO/IbI PEIICHHSI OJIMMITHATHBIX 3a71a4 M0 ONTHKE ¥ KBAHTOBOU (hU3HKE.

Oo0yuariuecst OyayT yMeTh:

- TPaBWIHLHO OMHCHIBATH U OOBSICHATH OCHOBHBIE ONTHYECKHWE M KBAHTOBBIC SIBJICHMSI U IPOLIECCHI, J1aBaTh
TOYHBIE ONPEIEICHNUS OCHOBHBIX MOHATHI ONTHKU U aTOMHOU (DU3HKY;
- pemaTh 3amaud Ha 3aKOHBI (GOoTOd(PdeKTa, 3aKOHBI BOJHOBOWM M TCOMETPHYECKOH ONTHKH, 3aKOH
pPaZi0aKTUBHOTO pacnaja;
- BBIYHCIATH MApaMeTPhl ONTHYECKHX CHCTEM ((DOKYyCHOE pacCTOSHUE JIMH3bI, yBEIHMUEHHE HM300pakeHus,
TOJIITUHBI IJICHOK ), aTOMHBIX COCTOSTHUH (PalnyChl OpPOUTHI M CKOPOCTH AJIEKTPOHA, pab0oTa BEIX0/IA AIEKTPOHA)
U SIZICPHBIX pPeakiuii (BblaesieMast TerioTa);
- CTPOMTb XOJ JTy4el B ONTHYECKUX CHCTEeMax, H300paxkaTh WHTep(EpEeHIIMOHHBIE U TU(PPAKIIMOHHbIE
CXEMBI, a TAK)KE YHEPTeTUYECKUE YPOBHH aTOMA;
- IpPOBEPSTHh AKCIEPUMEHTANIbHO 3aKOH Maitoca, 3aKOH IPEJOMIIEHUSI U OTPaKEHUs CBETa, 3aKoH byrepa-
JlambGepra-bepa; monyuate uHTepdEpeHIIMOHHBIE W MU(DPAKIIMOHHBIE KAPTUHBI MO PA3IMYHBIM CXEMaM U
OTIpeNIeNIATh U3 HUX MapaMeTphbl OTPAKAIOMIUX U MPOIYCKAIOLINX CUCTEM, ONPEIENATh (POKYCHOE pacCTOsSTHUE
JIMH3bI; HA0II0aTh ATOMHBIE CIIEKTPHI;
- TO0JIb30BaThCs (U3NYECKUMHU MPUOOpaMHM ONTHKH M KBAaHTOBOH (DU3MKHU: MOJAPOUAOM, pedpakKTOMETPOM,
cnekrporpadom, 1udpakinOHHON PEeIIETKON, (OTOINEKTPOHHBIM YMHOXKHTENEM, (POTOPE3UCTOPOM, JTUH3OM;
- peliaTh 3a/1a4M [0 ONTHUKE U AaTOMHOM (pU3HKe MOBBIIIEHHOTO YPOBHS CI0XKHOCTH U OJMMITHA/IHBIE 3a0a4H.
®opMbl 3aHATHI, UCIIOIb3yEMBIE IPU U3YYEHUHU JAHHOTO pa3jena:
- JIEKI[MOHHAs;
- HMHIUBUAYyaJbHas padoTa;
- rpynmnosas pabora;
- UHAMBHyaJIbHAsl KOHCYJIbTAIMS;
- TpyMNIoBas KOHCYJbTalHs;
- HTOIOBBIU TECT.
Tema 3.1. Bo1tHoBast onTuka
Teopus. DneKTpOMarHUTHBIE U3TYUYEHUS Pa3HbIX JUTHH BOJIH - paJnoBOJIHbL. MH(pakpacHoe u3inyueHue,
BUJUMOE U3ITy4eHHE, YIbTpapuoIeTOBOE, PEHTTE€HOBCKOE U raMMa-u3inydeHue. CBeT Kak 3JeKTpOMarHuTHas
BosiHa. CkopocTh cBera. Korepentnocts. HTEpdepennus crera. MuTepdepeHnnonnsie cxemsl (cxema FOHra,
3epkano Jlmoiina, Gunpusma u Ouzepkana @Ppenens). CnekTpanbHOE pas3ioXKeHHe NpU HHTephEepeHIINH.
Hudpaxuus csera. [Ipunuun [olirenca-dpenens. Meroa 308 @penenst. AudpaxiponHas pemerka.

Judpakuuonnslii cnektp. OmnpexneneHue ATUHBI CBETOBOM BoiHbL. [loHsTHE O TroJorpaduu.
[Tonspuzanus cBeTa U ee NPUMEHEHUE B TEXHUKe. Jlucnepcus u nmornolieHue ceera. 3akoH byrepa-Jlembepra-
bepa. [lucnepcuonnsiii ciektp. CrIeKTPOCKOII.

Ilpakxmuxa. N300paxeHue, aHaau3 U pacueT Pa3IMYHBIX MHTEP(PEPEHIIMOHHBIX U IUGPAKIUOHHBIX
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cxeM. Pemenue 3amau Ha 3akoHbl byrepa-JlamOepra-bepa nm Mantoca. BeluncieHne HM3MEHEHMs IJIMHBI,
4acTOTBI, CKOPOCTH U NHTEHCUBHOCTH CBETA MPU IPOXO0XKACHUHU €TI0 Yepe3 BEIIECTBO.

Tema 3.2. 'eomeTpuYecKasi ONTHKA

Teopusa. T'eomerpuyeckass ONTHUKA KaK IpeAeibHBIA Cilydail BOJIHOBOM ONTHKH. 3aKOHbI
F€OMETPUYECKON ONTUKH: 3aKOH MPSIMOJIUHENHOIO PaCIPOCTPAHEHUs, 3aKOH OTPaYKEHUs, 3aKOH IIPEIOMIICHUS
ceera. [lpunnun depma. Ilnockoe u chepuueckoe 3epkana. [lomHoe orpaxkenue. Jlunza. Dopmyiia TOHKOU
nuH3bl. Chepuyeckas 1 XxpoMatudeckas abeppaius. YBeIUUeHUE JTUH3bL.

I' ma3 xak ontudeckas cucrema. [ledektsl 3perus. Ouku. Dotomerpus. CBeToBoit motok. Cuia ceera.
OcBemneHHOCTh. 3aKOH OCBEHIEHHOCTH. CyObeKTHBHBIE M OOBEKTHBHBIC XapaKTEPUCTHKH W3IY4CHUS.
OnTuueckue npubdopsl. doToanmnapar, MPOSKIUOHHBIE alIapaThbl, Jyla, MUKPOCKOI, 3pUTEIbHBIE TPYOBHI,
Teneckorl. Pazpemiaromas cnocoOHOCTh ONTUYECKUX TPHOOPOB.

Ilpaxmuxa. IlocTtpoenue xona Jjydya (M300pakK€HUI) IPU NPOXOXKAECHUU (OTpPaXECHUM) CBETa B
pa3IMYHBIX ONTHYECKUX cHcTeMax (JIMH3BI, MPO3payHble IPU3Mbl U IJIACTUHBI, 3€pKaja), ONpeAeeHHe
napamMeTpoOB 3TUX CUCTCM. Pemenne 3ala4 Ha 3aKOHBI OTPAXKCHUSA U ITPCIIOMIICHUA. Breraucnenue napameTpoB
N300pakeHMsl B Pa3JIMYHbIX PUOOPax, BOOPYKAIOLIMX IJ1a3 YeloBeKa (TeNecKoIl, JIyla, MUKPOCKoI). PacueTsl
(I)OTOMeTpI/I‘-IeCKI/IX BCJIMYHMH B CIIy4ac pa3JIMYHbIX HCTOYHHUKOB CBCTA U OTPAKAIOMIUX HOBCpXHOCTeﬁ.

Tema 3.3. ®uszuka aroma

Teopus. BO3HUKHOBEHUE yU€HHUS O KBaHTaX. 3aKOHbI TEIJIOBOro M3iaydeHHs. DOTO3neKTpUUeCKUid
a¢dexT u ero 3akonbl. YpaBHeHue ¢pororddexra. otoH, ero sHeprus u umiynbc. Ipdekt Komnrona. OnbiT
Bore. Ilpumenenue dotodrddexra B Texnmke. [laBinenme cera. OmbiTel Jlebenera. Dddexr KommroHa.
BonHoBbIe 1 KBaHTOBBIE CBOICTBa cBeTa. OMBITHI U SIBICHUSA, TOATBEPKIAIOIINE CIOKHOCTh atoMa. Mojienb
atoma Pesepdopma. KeanroBeie moctynatel bopa. Mozaens atoma Bomopoma mo bopy. Ilpoucxoxnenue
auHeruaTeix crekTpoB. Crektpel u3nydeHus u mnoriomeHus. Omnbitel @panka u [epma. Chektp
HYHEPTreTUYECKUX COCTOSTHUN aToMOB. CrieKTpaibHbIi aHanu3. TpyaHocta Teopun bopa. I'nnoresa ne bpoiisi.
BonnoBbie cBoiicTBa snekTpoHa. KopryckynsipHo- BomHOBOW Ayanu3M. COOTHOIIEHHE HEOompeaeleHHOCTe!
I'eitzenbepra. Ilonstue o kBaHTOBOIN MexaHuKe. COOTHOILLIEHUE HEoNpeeeHHOCcTel. AToM Bogopoaa. CriuH
3JIEKTPOHA, MHOTOXJIEKTPOHHBIE aTOMbI. BeIHyXAeHHOe u3nyudeHue. Jlazepsl u ux npumenenue. llonarue o
HEJIMHEMHOMN ONTHKE.

IIpakmuxa. BpluucieHre XapaKTEPUCTHK TEIUIOBOTO M3Iy4eHHUs aOCONIOTHO YEepHOro Tela.
[TocTpoeHue sHEpreTUUECKUX YPOBHEW aTOMa U pacyeT MapameTpoB dJEKTpOoHA B aToMe. PemieHue 3amayd Ha
3aKkoHBl (poroaddexta M CcoOTHOUIEHUs HeompeneneHHocTu ['eitzenOepra, ompeneneHUe BOJHOBBIX H
KOPITYCKYJIIPHBIX TTapaMeTpoB ()OTOHA U MHUKPOYACTHIL.

Tema 3.4. ®Puszuka aTOMHOrO siApa

Teopusa. CoctaB aToMHOTO sigpa. M3oTonsl. SnepHble cuiibl. DHEprus cBsA3M aTOMHBIX saep. Crektp
JHEPreTUYECKUX COCTOSIHMM aTOMHOro szapa. I'amma- wusnydenuwe. PaanoaktuBHOCTh. PanmoakTuBHBIE
npeBpaiieHus sijiep. Anbda-, 0era- pacrmaj, raMMma-uzinydeHue npu anbda- u Oera-pacnagax. Hedrpuno.
HckyccTBeHHass paguoakTUBHOCTh. II03UTpOH. OKcnepHMEHTalbHBIE METOABl PETUCTPALMM 3apsSKEHHBIX
yacTUll. 3aKOH paJMOAaKTUBHOIO pacmaja. SnepHble peakiuu. DHEPreTUUECKU BBIXOJ SACPHBIX PEaKIIMi.
Jenenue snep ypana. SAnepusiii peakrop. Tepmosnepnas peakuus. [lomyuenne paaoakTHBHBIX U30TOIIOB U UX
ucnoibp3oBanue. [IoHsATHE 0 103€ N3NTydyeHus: U OMOJIOrMUYECKO 3aIIuTe.

OJIeMEHTapHble 4YacTUIbl. AHTHYACTHUIBL. B3anMHBIE MNpeBpamieHuss SJIEMEHTAPHBIX YacTHL.
OynnameHTanbHble B3aumoencTBus. Kiaccudukanus snemeHTapHbIX 4YacTHI. CHEKTpbl 3JeMEHTapHBIX
yacTull. JIenToHbl. AIpOHBI, KBapKH, TIIFOOHBI.

Ilpakmuka. Pemenue 3ajad4 Ha MPaBUJIO CMEIICHHS NPU PAJAMOAKTHUBHBIX H3IIYYEHHMSIX M 3aKOH
paZoaKTUBHOTO pacnaza. BelunMcieHue >HEpPruM, BBIACIAIOLIEHCS B SAAEpHBIX peakuusax. CocraBieHue
YPaBHEHUI TEPMOSIIEPHBIX PEAKIIMI U ONIPEIEIICHNE ITPOTYKTOB ITUX PEAKIIUI.

HTorosoe 3ansiTne

KonTponbnas pabota.
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OPTAHU3AIIMOHHO-IIEJAT'OI'MYECKHUE YCJIOBUA PEAJIN3ALIUUA ITPOI'PAMMBI

Paznen ®opma IIpuémsl n Hunaktnyeckuit TexHngeckoe ®opma
3aHATHA | METOMBI MaTepHranl. OCHAIIICHHE MTO/IBEICHUS
OpraHH3alHN OJEeKTPOHHBIE HUTOTOB
00pa3oBaTenbHOT | UCTOYHUKH
0 Impolecca
Marematuk | KomOoun | MuaopmarmonHo- | PasmaTtodnsie IlepconanbHbIN KonTponbHas
aB UPOBaHH | PELENTHBHBII MaTepHabl komnbrotep Ilpoekunonnoe | pabora
¢usnveckux | as Penponyktusssiii | Ilpesenranuu o0opynoBaHHe KoHnTponbHbt
mporieccax IIpo6aemHOE Caiir alexlarin.net Hoctym k cetn IHTepHET. | i TeCT
H3JI0KEHUE Caiit mathus.ru Hanuuue snekTpoHHOM
YactuyHo- TIOYTHI
ITOMCKOBBII
JICTaHITMOHHBIN
MexaHuka Kombun | “Mudopmannonn | Yuebnomerommueckoe | I[lepcoHanbHbIH KonTponbHas
u o- mocobue kommbioTep [IpoekninonHoe | pabora
pOBaHHA | PELENTUBHBINA «Kunematukay, o0opynoBaHue KontponbHbl
s PenpoayktuBHblil | «/uHaMmuka», «3akonsl | Joctyn k cetu MHTEpHeT. U TeCT
[IpoGiemuoe COXpaHEHUS» Hanuuue snexrpoHHoi
U3II0’KEHUE Pa3znaTounsle ITOYTHI
YactuyHo- MaTepralIbl JeMoHcTpallMOHHOE U
TTOMCKOBBII [Ipe3enTanus nabopaTopHoe
Juctanimonnbiii | Caiitr mathus.ru o0opynoBaHue
Momnekymsap | Komoun | UadopmanmonHo- | YueOHOMeTonnueckoe | [lepcoHanbHBIH KonTponbHas
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