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[losscHuTENIBHAA 3alIMCKa

®duzrka, Kak Hayka O HamOoyiee OOIMMX 3aKOHAX MPHUPOJLI, BHOCHT
CYILIECTBEHHBIN BKJIaJ B CUCTEMY 3HaHUI 00 OKpy»KatoiieM mupe. OHa pacKpbIBaeT poJib
HAyKM B OSKOHOMHYECKOM U KYyJbTYpHOM pa3BUTHUH OOIIECTBA, CIIOCOOCTBYET
(GOpPMHUPOBAHNIO COBPEMEHHOTO HAay4YHOTO MHPOBO33PEHHs. SIBISSACH OCHOBOW HAy4YHO-
TEXHMUYECKOTO TMporpecca, (pu3nKa MoKa3bIBaeT 'YMaHUCTHYECKYIO CYIIHOCTh HAYYHBIX
3HAaHWW, TOMAYEPKUBACT WX HPABCTBEHHYI IIEHHOCTh, (HOpPMHUPYET TBOPUYECKUE
CIIOCOOHOCTH ydamuxcs. ['ymaHnutapHoe 3HaueHHE (U3UKH COCTOMT B TOM, YTO OHA
BOOpY)KaeT 00ydJaromerocs Hay4yHbIM METOAOM TIO3HAHHS, TMO3BOJISIONIUM IOJIy4aTh
00BbEKTUBHBIC 3HAHUS 00 OKPYXKAIOIIEM MUPE.

Jlannast mporpamMma pa3zpaboTaHa Ha OCHOBE IPOrpaMM:

. «IIporpamMmbl 35eKTUBHBIX KypcoB. ®usmka. 9-11 knaccel. [IpodunbHoe
obyueHue», coctabutenb: B.A. KoposuH, - «JIpoda», 2007 r. 1 aBTOpCKOM pOrpaMMsI:
B. A. Opios, 10.A. CaypoB «MeTtobl penieHus: puznueckux 3auauy», - M.: JIpoda, 2008
r. «UW30pannbie Bompockl ¢uzuku» (papaborunk M.A. CtpokoBa, Tmegaror
nonoJiHuTebHOTO 006pazoBanus ' bBOVY Illkona Ne 46 - Mocksa, 2016r.);

o denepanbHoro 3akona "O06 ob6pazoBanuu B Poccuiickoit @enepanuu” ot 29.12.2012 N
273-D3;

e npukaza MunucrepcTa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 17
nekadpst 2010 r. Ne 1897 «O0 yTBepxkaeHuu GpeaepaibHOro rocyaapCTBEHHOTO
00pa30BaTeILHOIO CTaHAAPTa OCHOBHOTO 00IIIero oOpa3oBaHus» (B peAaKIMK MpHKa3a
Muno6pnayku Poccuu ot 31 gexadpst 2015 r. Ne 1577);

e npukaza MuHucTepcTBa oOpa3oBaHus U Hayku Poccuiickoit @enepanuu ot 17 mas
2012 1. Ne 413 «OO0 yTBepxaeHuu ¢eaepaibHOro rocy1apcTBEHHOr0 00pa30BaTEIbHOTO
CTaHJapTa CPEAHETO O0IIero 00pa30BaHMs C U3BMEHEHUSIMU, YTBEPKIEHHBIMU
npukazamu MunHucTepcTBa 00pa3oBanus U Hayku Poccuiickoit @denepanuu Nel645 ot
29.12.2014 1., Ne 1578 o1 31.12.2015 1., Ne 613 o1 29.06.2017 r.

¢ KOHLCIIHWNW AYXOBHO-HPABCTBCHHOI'O PAa3BUTHA U BOCIIMTAHUS JIMYHOCTH I'paKJ]aHNHA.


http://infourok.ru/go.html?href=http%3A%2F%2Ffestival.1september.ru%2Fauthors%2F102-867-101%2F

. o CanlluH 2.4.2.2821-10 «CanutapHO-3MUAEMUOJIOTHYECKUE TPEOOBAHMUS
K YCJIOBHSIM UM OpraHu3aluu oOydeHHs B 0OIe00pa30BATENbHBIX YUPEIKICHUIX:
IIOCTAHOBJICHHUsI [ JIaBHOTO TOCYJapCTBEHHOIO CaHMTApPHOro Bpada Poccuiickon
®enepaunu ot 29 nekadbps 2010 Ne 189.

HamnpaBneHHOCTH MpOTrpaMMbl

[Tporpamma «Ha mpoctopax ¢usukn» (manee [Iporpamma) nMeeTr ecTeCTBEHHO-
HAaY4YHYIO HAIIPaBICHHOCTb, B CBSI3U C 3TUM PAaCCMAaTPUBAIOTCS TPHU aKTyaJbHbBIX ACIIEKTa
V3y4ECHUS:

* TCOpCTH‘ICCKHﬁZ COACPIKAaHNEC IIpOorpaMMbl paCCMAaTpHUBACTCA KaK CPCACTBO
OBJIaACHUSA KOHKPETHBIMU (I)I/IBI/I‘I€CKI/IMI/I SHAaHUAMU N YMCHUSIMU, HCO6XOI[I/IMI)IMI/I JJIA
IMIPUMCHCHUS B HpaKTI/I‘-ICCKOI‘/'I ACATCIIbBHOCTU U JIJIA U3YUCHHA CMCKHBIX AUCHUIIINH,

* HpPIKJ'I&I[HOﬁI COACPKAHUC IIpOrpaMMbl pacCMaTpuBacTCsad KaK CpCACTBO
INO3HAHHMA OKPYXAImEro muhpa, € IMOMOMIIBIO KOTOPOIO OCYHICCTBIACTCA HAYYHO-
TEXHUYCCKUU IMpOrpecC U pa3BUTUC MHOTHUX CMCIKHBIX JUCHHUIIINH,

. 0011e00pa30BaTeNbHbIN: COIEpKaHUE MPOrpaMMbl paccMaTpUBAaeTCs Kak
CPEIICTBO PA3BUTHS OCHOBHBIX IO3HABATEJBHBIX IPOLIECCOB, YMEHUS aHAIM3UPOBATH,
BBISIBJISITH CYIIHOCTM UM OTHOLIEHMs, pa3pabaThiBaTh IUIaHbl JEMCTBUM U JenaTh
JIOTMYECKHE BBIBOJIbI, ONMPAsCh HAa TaKWe AMCLUIUIMHBI, KaK MaTeMmaTuka, (u3HKa,
XUMHSL.

AKTYaJIbHOCTB MPOTPaMMBbl

AKTyanpHOCTh TPOTPAaMMBI OOYCIIOBJI€Ha TEM, YTO B HACTOSIIEE BpeMs B
oOIIecTBe TOBBIINIEH HMHTEPEC K €CTECTBEHHBIM HaykamM. MHOTHE  aCTeKThI



COBPEMEHHOM  JKM3HM -  HAay4YyHO-TEXHMYECKUMH  MPOrpecc, aBTOMATU3ALMsA
MPOU3BOJICTBA, OCBOCHUE KOCMHYECKOTO MPOCTPAHCTBA W T.lI., HEMBICIUMBI 0e€3
ycrnexoB B obmactu ¢u3uku. Pusnka - 3TO OCHOBA TEXHUYECKUX HAyK. 3HAHUS IO
¢uszuke  ABNAIOTCA ~ HAyaldbHOM  0a3oM Uil  W3YYEeHHMsS]  CHEIHAJIbHBIX
po(hecCHOHANBHBIX UCLIUILINH.

®duszuka SABISETCS MOIIHBIM OpYIHWEM pa3BUTHS HHTCIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH o0O0ydaronuxcs, GopMUpYeT y HHUX MpeJIcTaBIeHUE 00
OKpY)KaloIlleM MaTepUabHOM MHUpPE, TIOKa3blBaeT T'YMaHHUCTHYECKYIO CYIIHOCTh
HAyYHBIX 3HAHWHA, TIOMYEPKUBAET WX HPABCTBEHHYI IIEHHOCTb, 3HAKOMHUT C
(bU3MYECKUMU OCHOBAMH COBPEMEHHOTO MTPOU3BOJICTBA U TEXHUKH.

Ilenaroruveckasi uesaecoodpasHoctb Ilporpammbl cocTOMT B TOM, 4YTO B
npolecce e€ peanu3anuu, oOy4arolIMEcs OBJIAJIEBAIOT TEOPETUYECKUMU 3HAHUSMU
OCHOBHBIX TMOHATUA W 3aKOHOB (DM3MKH, YMEHHMSIMHU pelaTh (U3MUECKHe 3aJauu
PA3HOr0 YPOBHS CJIOKHOCTH, HABBIKAMH TPOBENICHUS (PU3HUECKUX IKCIEPUMEHTOB U
aHaIM3a UX pe3yiabTaToOB.

Hosusna [Iporpammel

[TporpamMmoii peaycCMOTpEHBI HOBBIE METOAMKH MPENOIaBaHus, B TOM YHUCIE -
ruopuiHOe 00ydeHHE; OO0y4YeHHUE C KCIOJb30BAHMEM KOMITBIOTEPHBIX TEXHOJIOTHH,
HOBOBBEJICHU B MAaTeMaTHYECKOM 4YacTH Kypca, YYUThIBAIOIIME TpeOOBaHUS,
NPEABSBISIEMBbIC OTACIBHBIMU pa3zciiaMi (PU3UKH, ONMMIINAJIAMH IIKOJLHUKOB H
KOHKYpCaMU Pa3jIudHBIX YPOBHEH.

B Ilporpamme mnpeaycMOTPEHO 3HAYUTENbHOE YBETUYEHHE AaKTHBHBIX (HOpM
paboThl, HaMpaBJICHHBIX HE TOJHKO Ha BOBJIEYEHHE OOYYAIOIIUMXCS B HAY4YHO-
UCCJIEIOBATENbCKYIO JIEATEIbHOCTh U OOEcleueHue MOHUMaHUs UMU (PU3MUYECKHX
OCHOB OKpPYXAalolllero Mupa, HO M Ha TMpPUOOpETEHHWE HABBIKOB W YMEHHUU
CaMOCTOATENIbHO MCKaTh HOBYIO HMH(MOpPMAIMI0O W pPa3jiuyHble NyTH pEeUIeHUs
bu3MUeCcKuX 3a1a4 Pa3HOTO YPOBHS CIOKHOCTH.

Jannas Ilporpamma wHCnonb3yeT CHUCTEMY B3aUMOCBS3aHHBIX 3aHSTHUU,
BBICTPOCHHBIX B JIOTUYECKOH MOCIIEI0BATEILHOCTH U HAIIPABJICHHBIX HA AKTUBU3ALINIO
MO3HABATENIbHON cdepbl 00y4arolmUXcs MOCPEACTBOM MPUMEHEHUs PazHOOOpPAa3HBIX
MeJJarOTMYEeCKUX TEXHOJIOTUH U (popM paldoThl, MHTETPUPYIOMIMX pa3HbIE BUJIbI
JESITETbHOCTH.

[Ipn peanuzamuu IlporpamMmbl KCHONB3YETCS TEXHOJOTHSA KPYIMHOOJIOYHOU
nojauyd UHQPOPMAIMKU U TOTPY>KEHHS B MPEIMET C MOCIEIYIONIEH CaMOCTOSTEIbHON
popabOTKOM OCHOBHBIX BOMPOCOB (PM3UKH ITyTEM BBITIOJIHEHUSI KOHTPOJBHBIX paloT,
TE€CTOB, OTBETOB Ha BOIIPOCHI.

Leap mporpammbl: npuoOpeTeHHEe 3HAHUK MO (U3HKE C HCIOJIb30BAHHEM
pa3IMYHBIX UCTOYHUKOB HHPOPMAIIMHU U COBPEMEHHBIX HH(OPMALIMOHHBIX



TEXHOJIOTUIA, pa3BUTHE UHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
BOCIIUTAHUE JIMYHOCTH, TOTOBOM K pEIICHUIO 3aJady, KOTOpPhIE CTaBUT HAy4YHO-
TEXHUYECKUU MPOrPeECC.

3anauu [Iporpammer:
OO6yuaroniue:

OBJIaJICHHE MeToAamMu M (OpMHUpPOBAHHWE yYMEHUHM peliath (puanyeckue u
HKCIIEPUMEHTAJIbHbIE 3a7]a4l, B TOM YHKCJIE U MOBBIIMIEHHOTO YPOBHS CJIOXHOCTH Ha
OCHOBE ITyOOKMX 3HAHUN MAaTEMaTUKHU U PU3NYECKUX 3aKOHOMEPHOCTEH;

pacIipeHue 1 yriyoJieHue IPeICTaBICHU O BOZMOXHOCTSIX (hU3UIECKOTO
MHUPOBO33PEHUS IIPU ONMCAHUM SIBJICHUM U MPOLIECCOB OKPYKAIOIIETO MUPA;

dbopMupoOBaHUE YMEHHH NPEACTaBISITh HHQOPMAIMIO B BHIE TaOJHIL,
rpaukoB, CXeM, HCIONb3ysd MPU ATOM KOMIIBIOTEPHBIE MPOrPaMMbl M CPEACTBA CETU
WNHurepHerT;

dbopMUpOBaHNUE HABBIKOB IMyOJIMYHOTO BHICTYTUICHUS.
PazBuBaroiue:

®opmupoBaHue  (PU3MUECKOTO U MATEMAaTUYECKOrO0  MBIIUICHHUS,
HaIPaBJICHHOTO HAa aHAJIU3 U ONKUCAHUE MPUPOJIHBIX MPOLIECCOB U SIBIICHUI;

pa3BUTHE CHOCOOHOCTEM CaMOCTOSATENbHO MNPUOOPETaTh MU TMPUMEHSTH
3HaHUS, YMEHUS U HABBIKU;

pa3Butue crnocoOHocTel 3(p(GEeKTUBHON pabOThl B YCIOBUSX OTpaHUYECHUN
(BpeMs, OTBOJMMOE Ha pEUIeHHE 3a/lad OJUMIIMAJbI, PECypchl JIabopaTOpUH TpHU
BBIMIOJTHEHUH SKCIIEPUMEHTA);

pa3BuTHE yYMeHUI A()PEKTUBHOTO HCIIOIH30BaHUS (PU3NUYECKUX 3aKOHOB B
y4eOHOH ¥ TTOBCETHEBHOM JIEATEILHOCTH;

dbopmMupoBaHUE€ CHOCOOHOCTEM BBIABUIaTb U JIOKA3bIBaTh THIIOTE3bI
SKCIEPUMEHTAJIbHBIM ~ TyTeM,  pa3palarbiBaTh  CTpaTErdi0  peIIeHWs  3ajad,
MPOTHO3UPOBATh PE3yJbTAaThl CBOEU AECATEIIBHOCTH, AHAJU3UPOBATH W HAXOIUTh
pallMOHAJIBHBIE  CIOCOOBI  PEIICHMsS]  3ajlauyd  IyTeM JeTalli3alldd  CO3JIaHHOU
MaTeMaTHICCKON U (PU3MIECKON MOJICIIH;

dbopmMupoBaHU€e HaBbIKAa PE(ICKCUBHON JEATEIBHOCTH 3a CUET CUCTEMHOM
paboThl MO TOUCKY M YCTPAaHEHHIO OIMMOOK B PEIICHUWM 3ajady, B TOM YHCIE
MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH, a TAK)KE MO PACUETY MOTPENTHOCTEN MOCTABICHHOTO
JKCIIEPUMEHTA.

BocnurarenpHBIE:

dbopMHupoOBaHHE  CIOCOOHOCTH K  CaMOAHAIM3y U KPUTHUYECKOMY



MBIIJICHHUIO,

BOCIIMTAHUE KAa4YE€CTB JIMYHOCTH, O6CCHC‘{I/IBaIOIHI/IX COMMAJIBHYIO MO6I/IJIBHOCTB,
CITOCOOHOCTh IMPUHUMATb CaMOCTOATCIIbHBIC PCHICHU,

dbopMUpOBaHHE KayeCTB MBIILICHUS, HEOOXOMUMBIX JJs aJanTalid B
COBPEMEHHOM HH(OpPMAIIMOHHOM OOILECTBE;

BOCITUTAaHWE YOEKJIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS 3aKOHOB TMPHUPOJLI U
UCIIOJIb30BaHUSl JTOCTHOXKEHUM (U3MKU Ha Oyiaro pa3BUTHUS YEJIOBEYECKOM ILMBHIM3AIUY;
HEOOXOMMOCTH  COTPYJHHUYECTBA B IMPOIECCE COBMECTHOTO BBIMOJIHEHUS 3ajad,
YBQXUTEIHHOTO OTHOIIEHHS K MHEHHUIO OIIMOHEHTa MNpuU OOCYXIACHUU MpodiieM
€CTECTBEHHO-HAYYHOI0 COJEpkKaHWsA; TOTOBHOCTM K MOpPAJIbHO- JSTUYECKON OLIEHKE
MCIIOJIb30BaHUs HAYYHBIX JOCTUKEHUW, YyBCTBA OTBETCTBEHHOCTH 32 3aLIUTYy OKPYKAIOLIEH
Cpelibl;

pa3BUTHE UHTEPECA K HAYYHO-UCCIIEI0BATENIbCKON JEATEIbHOCTH.

OTnuuuTtensHble 0COOCHHOCTU JAHHOU MPOTPaMMBbI

Peanuzauus Ilporpammel mpenrnonaraer MOArOTOBKY OOYYarolMXCS K y4acTHUIO B
OJINMIIMAJAX U KOHKYpPCaxX Pa3JIMYHbIX YPOBHEM.

bonbiias yacth BpPpEMCHH OTBOAUTCA Ha PCIOCHHC 3adda4, B TOM YMCJIC BBICOKOI'O H
IMOBBIIICHHOT'O YPOBHA CJIIOKHOCTH.

[IporpamMmMoii mpeayCMOTPEHO MPOBENCHUE JIAOOPATOPHOTO MPAKTUKyMa IO BCEM
pasnenam (U3UKH.

[Iporpamma BkiroyaeT pazgen «Marematuka B (PU3MYECKHX IMpoleccax» Kak
WHCTPpYMEHTA [JIsl pelieHus (PU3NYECKUX U SKCIEPUMEHTAJbHBIX 3aJlad Ha Pa3IudHbIX
ATarnax u3ydyeHust GU3NKH.

Bo3spactras kaTeropusi oOydaromuxcs mo nmporpamme ot 15 no 18 Jer.

[Iporpamma mipenHasHadeHa I OOYYAIONMIUXCS, TPOSBISIONINX TOBBIICHHBINA
UHTEpPEC K (U3HMKE, JEMOHCTPUPYIOIIUX TOBBIMICHHBIC aKaIEeMUYECKHE CITOCOOHOCTH B
obsiacTi PU3MKU U MAaTEMaTHKH.

Cpok peanu3anmu mnporpaMmbl cocTaBisieT 2 roma (144 waca B roxm). OOmiee
KoJm4ecTBO yacoB 1o [Iporpamme coctasiser 288 yacos.

DOpMBI U PEKUM 3aHATUN

@®opmbl OpraHM3aIy JEATEIBHOCTH OOYYarOIIMXCs: MHAWBHIyalbHAs, TPYIIIOBasl,
(dhpoHTaTBHAS.

Ha 3anstusix mnpumensiercs auddepeHIIMpoBaHHbIN, WHIUBUAYAJIbHBIM TOAXOJ K
KaxaoMy oOyuaroriemycs. HamomaHseMocTh rpynimsl 10 15 yenoBek.

3aHATHs TPOBOJATCS 2 pas3a B Helemo 1o 2 Jaca (2 pasa no 40 MUHYT C

nepepbiBoM 10 MuHYT).



Mertoasl 00yueHUs

ITo criocoOy opranuzanum 3aHsITUN - CJIOBECHBIE, HATJISIHbIC, TPAKTUYECKHE.
[Io ypoBHIO JAesATENBHOCTH OOYYaAOIIMXCA - OOBSCHUTEIHLHO-WLIIOCTPATUBHBIE,
PENpPOIYKTUBHbBIE, YACTUYHO-TIOUCKOBBIE, UCCIIEI0BATEIBCKHE.

Tunsl 3aHATHII: KOMOMHUPOBAHHEIE, TEOPETUIECKUE, TIPAKTUIECKUE, JTAOOPATOPHBIE,
pENEeTULIMOHHBIE, KOHTPOJIbHBIE.

O)KI/II[aeMBIe PE3YyJIbTAThI U CITOCOOBI OIPCACIICHUA NX PC3YJIbTaTUBHOCTH

OCHOBHBIM PE3yJILTATOM OOYUCHHS SBIISIETCS IOCTHYKEHHE BHICOKOW KOMIIETEHTHOCTH
oOyyarommuxcsi B 001acTd (PU3UKK U MaTEMaTUKW, HEOOXOAMMOM ISl TPOJIOJKEHUS
00pa3oBaHUs B TEXHUYECKUX BY3aX.

OOpazoBarenbHble pe3ynbTaThl 00ydeHHs 1o Ilporpamme mnpuBeneHB B paszele
«ConepxaHue IporpaMmbD».

PyO6puka «3HaTh/mOHUMATh» BKJIIOYAaeT TpeOOBaHUS K YydyeOHOMY MaTepuay,
KOTOPBI YCBAaWBACTCS M BOCHPOU3BOAUTCA oOOydarommmucs. OOydarommecs: JOJKHBI
MOHUMATh CMBICTT H3yYaeMBbIX TIOHATUHN, TPUHITUTIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMmeTp» BKIIIOUaeT TpeOOBaHMS, OCHOBaHHBIE Ha 0Ooyiee CIOXKHBIX BHIAX
JCSITENIHOCTH, B TOM YHCIE TBOPYECKOW: CO3/1aBaTh OOBEKTHI, OINEPUPOBATH HMH,
OIICHMBATh YHWCJIOBBIE TMapameTphl TMPOIECCOB, TMPUBOAUTH TMPUMEPHI MPAKTUIECKOTO
WCIIOJIb30BaHUsl TOMYYEHHBIX 3HAHWHU, OCYIIECTBISITH CAaMOCTOATEIBHBIA MOMCK Y4eOHOI
nH(popMaIuu.

B pesynbrate peanuzanuu [IporpamMmbl B 4acTH peanu3alMy pa3BUBAKOLIMX 3a]1ad,

oOyyaroruecs
OyIyT yMETh:
. aHAJIM3UPOBATH U OTIMCHIBATH IPUPOJIHBIC MTPOLIECCHI U SIBIICHMUS,;
. CaMOCTOSITENILHO MPUOOPETAaTh U IPUMEHSATD CIICIIUATbHbBIC 3HAHUS;
. paboTaTh B YCIOBUSAX OTPAHUUCHHM (BpEeMsl, PECYpCHI);
. BBIIBUTATh W JOKa3bIBaTh THIOTE3bl  OKCIEPUMEHTAILHBIM  IYTEM,

pa3zpalOaTbiBaThb CTPATETHI0O pEUIEHMs] 3a7ad, IPOTHO3UPOBATh pPE3YyJbTaTbl CBOEH
JESITEIbHOCTH, AHAJIM3UPOBAaTh M HAXOJUTh PALMOHAIBHBIE CIIOCOOBI PEUICHMs 3aJauu
MyTeM JeTaln3allld, CO3/IaHHON MaTeMaTH4eCKo U GU3NYECKON MOAEIH.

Crioco0bl onpesiesieHus: pe3yabTaTUBHOCTH

[Tenarorudeckoe HaOIIOICHHE, IEAArOTHYECKUN aHAIN3 PE3yJIbTaTOB PEIICHUS 3a/1ad,

pe3yJIbTaThl V4aCTHs B KOHKYPCaX pa3jIMYHbIX YPOBHEH.
Buabl KOHTPOJIS: BXOJAHOM, POMEKYTOUHBIN, UTOTOBBIM.

®opMbI OJBE/IEHUS UTOTOB peanu3anuu [Iporpammer



B xome peamuzauuu IlporpamMmmbel mpoOBOAMTCS NPOMEXKYTOUHAs AaTTECTalUs B
dopme TtectoB. Ilo oxoHuaHUM OOy4YEeHHS HPOBOAUTCS HMTOrOBas aTTECTallUsi B BUIE
KOHTPOJIbHOHM pabOTHI.

COJEPXXAHUE ITPOI'PAMMBI
YueOHblli (TeMaTU4YECKUi) TUTaH. 1-i rox 00yueHus
No HaumenoBanue Kom4ectBo 1acoB Dopmbl
/11 pasena, TEMBI Bcero Teopus [TpakTu Ka arrecranuu/
KOHTPOJIS
BBognoe 3ansitue 2 2
Pa3znen 1. Maremartuka B 36 8 28
bu3nUecKux npoieccax
1.1. | Bexrops! u neiicTBus 8 2 6 KOHTPOJIbHBIN
HaJl HUMU TECT
1.2. | Kpagpatuunas 8 2 6 KOHTPOJIbHBIN
byHKIIHS TECT
1.3.  |Pemrenme CUCTEM 12 2 10 KOHTPOJIbHBIT
anreOpanvecKux TECT
YpPaBHEHUM
1.4. | Tpuronometpus 8 2 6 KOHTPOJIBHBIIA
TECT
Pa3znen 2. Mexanuka 48 10 38 KOHTPOJIBHBIIA
TECT
2.1. | Kunemaruka 16 4 12 KOHTPOJBHEIIA
TECT
2.2. | lunamuka 20 4 16 KOHTPOJIBHBIH
TECT
2.3. | 3aKOHBI COXpaHCHHUS 12 2 10 KOHTPOJIBHBIH
TECT
Paznen 3. MonekynspHas 26 6 20
busuka
3.1. | MonekynspHo - 16 4 12 KOHTPOJIbHBIN
KHHETHYECKasi TEOpHs TECT
3.2. | Tepmogunamuka 10 2 8 KOHTPOJIbHBIH
TECT




Pa3nen 4. 30 8 22

DJeKTpOANHAMHKA

4.1. [DnexTpuyecKkoe mnone 14 4 10 KOHTPOJIbHBIH

TECT

4.2. 3akoHBl  TOCTOSIHHOTO 16 4 12 KOHTPOJIbHBIH
TOKa TECT
HToroBoe 3aHsTHE 2 2 KOHTPOJIbHAS

pabota
Bcero 144 34 110

Coneprxanne yaeOHOTO (TEMAaTHYECKOTO) TUTaHA.
1-i1 ron oOyueHus

BBenenne
Brenenue B mporpammy. MHCTpYKTax MO TEXHUKE OE30MIaCHOCTH.

Paznen 1. MaremaTtuka B pU3MYECKHUX MPOIECccax

YpoBeHb NpebIBICHUS MaTepUaia 00ECIICUNBAET yUalllUMCSl BO3MOXKHOCTh CTPOUTH
MaTreMaTH4ecKrue MOoAeIr (U3NUECKUX IPOIECCOB, a TakKXKe IOoJydaTb HEOOXOIUMBbIE
3HAQYEHUST M 3aBUCUMOCTH (DU3WYECKUX BEJIHWYMH, TMOCPEJICTBOM pEIICHUS Pa3IuYHBIX
ypaBHEHUH, HEPABEHCTB U aHaJIM3a Irpa(uKoB.

OOyuatomuecs OyayT 3HATh:
- OCHOBHBIE CBOMCTBA BEKTOPOB U JICVICTBUS HAJl HUMU;

- OCHOBHBIE THIHI (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, rpadukoB PyHKIMHA U CTOCOOOB
npeobpa3oBaHusl rpadKoOB;

- CcmocoObl HAxXOXJEHUS KOPHEW KBAJPATHOTO YPAaBHEHUS, PEIICHUS KBaJIpaTHBIX
HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/IbI PEIICHHSI CUCTEM areOpanvyecKiX ypaBHEHUM;
- OCHOBHBIE COOTHOIIEHHS B TpPEYrOJbHHUKE W TPUTOHOMETPUYECKHE TOXIECTBA,
(GbopMyJIbl IPUBENICHUS U 3HAUECHUSI TPUTOHOMETPUYECKUX PYHKIIUHN JJIS PA3IMYHBIX YTJIOB.

OO6yuaroruecst OyayT yMETh:

- u300pakaTh BEKTOPHl HA YEPTEXKE, HAXOIUTh UX TEOMETPUUYECKYI0 CyMMY
rpaguIecKu M aHATUTUYECKH,

- MPOELHUPOBATh BEKTOP HA 3a/laHHOE HANpaBJICHHE, HAXOJAUTh BEIUYUHY MPOCKIUH
BEKTOPA;

- ONpCACiAThb YIoJ MCKAY ABYMS ITPON3BOJIbHBIMU BCKTOPAMU;

- PpelIaTh CUCTEMBI aIreOpandecKuX ypaBHEHUN MeTo1oM ["aycca u MmeToiomMm
Kpamepa;



- YdTaTh WU CTPOUTh  TrpapUKWd  JIMHEHHOW,  KBagpaTUYHOW,  OOpaTHO
MPOMOPLUOHATILHON 3aBUCHMOCTEH, JIOTapu(MHUUECKOM U TOKa3aTeNbHOW (YHKIIHH,
TPUTOHOMETPUUECKUX (PYHKIIHIA;

- HAXOOUTh BEPIIMHY Napaboibl M €€ KOPHU, TOYKU TepecedeHusi ¢ Tpaduxom
JIMHEMHOM 3aBUCUMOCTH;

- HaxoJIUTh CTOPOHBI W YIJbl B MPAMOYTOJIBHOM W MPOU3BOJIBLHOM TPEYTOJIbHUKE,
npumensisi Teopemy Iludaropa u TeopeMy KOCUHYCOB.

®opmbl 3aHATHI, HCIIOIB3yEeMbIC TIPH N3YUYEHHUH JTaHHOTO pa3zena:
- JIEKIIMOHHAS;

- TPaKTHKYM II0 PEUICHUIO 3a7ay;

- nabopaTopHas paboTa;

- HUHOUBHUJyaJbHas paboTa;

- rpynmnoBas paboTa;

- UHAMBHIYyaJbHAS KOHCYJIHTAIUS;

- TPYIIOBasi KOHCYJIbTAIIHS;

- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopbl U 1€ICTBUSI HA1 HUMH

Teopus. Ilonstue BekTopa, M300pakeHue BekTopa. JleicTBus Haa BekTopamu. JlnHa
U npoekuus BekTopa. CkansipHOE NPOU3BEICHHE BEKTOPOB M €r0 CBOMCTBA. YTOJI MEXKIY
BekTOpaMu. [IpuMeHeHHEe CKaJsipHOTO MPOU3BEICHUS BEKTOPOB K PEIICHUI0 (U3HUYECKUX
3a1ad.

HpaKmuKa. Pemenue 3amady Ha HaxOXICHUE CYMMEI, pPa3HOCTH, IIPOU3BCIACHUSA
BCKTOPOB. HaxoxneHnue CKaAJIAPHOTO IMPOU3BCACHHA BCKTOPOB M YIJla MCKIAY BCKTOPaMHU.
Pemenune (1)I/IBI/I‘ICCKI/IX 3aJiad, COACPIKAIUX BEKTOPHBIC BCJIIMYNHEIL.

Tema 1.2. KBanpatuunas QyHKIus

Teopusa. llousatue Qynkumuu, cBoiicTBa (QyHkuuu. KBagpatuunas QyHkuus, ee
cBoiictBa u rpaduk. Iloctpoenue rpaduka KBaApaTUUHOM (PYHKIMH TPU TOMOIIU
AJIEMEHTapHbIX MpeoOpa3oBaHuid. ['padux KBagpaTUYHOW (PYHKIHH C  MOIYJIEM.
KBagpatubiii TpexusieH U ero KopHH. PaznoxeHne KBaJpaTHOTO TPEXUIeHa HA MHOXKHUTEIIH.
KBangparnoe ypaBHenue. @opmMyiia KOpHEil KBaJpaTHOTO YpaBHEHHUS. 3aBUCUMOCTbH KOpHEH
oT nuckpuMmuHanta. @opmynel Buera. PacnonoxkeHue KOpHEHM KBAJIpPaTHOTO TPEXUJICHA.
KBagpatHoe HepaBeHCTBO. ['paduueckuii MeToj perieHust KBaJpaTHOIO HEpaBEHCTBA.
Meroa nHTEpPBAIOB.

Ilpaxmuka. ViccnenoBanne cBOWCTB KBagpaTuaHoi (yHkimmu. [ToctpoeHue
rpauKoOB KBaJpaTUUHON QyHKIMH. Penienre kBaApaTHBIX YpaBHEHHUI U HEPABEHCTB.
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Tema 1.3. Pemenue cuctem anreOpanyeckux ypaBHEHHMA

Teopus. Anrebpamueckoe ypaBHeHue. OOnacTb ompenencHusi ypaBHeHus. Mertoa
I"aycca u Kpamepa. Llenbie panmonaibabie ypaBHeHUA. JJpoOHO pallioHanbHbIe YPABHEHHUS.
Cucrembl ypaBHeHU. VppanmoHaibHble YPaBHEHUS U UX CUCTEMBI. Y PaBHEHHUS C MOAYJIEM
U UX CUCTEMBI.

IIpakmuka. Pemienne cucteM anreOpanyecKux ypaBHEHHUH pa3IMuHbIMU METOIAMHU.
Tema 1.4. TpuronomeTpust

Teopus. TpuroHomerpuueckue (QpyHKUMM 4YMciIoBOro aprymenra IIpeoOpa3oBanus
TPUTOHOMETPUUECKUX  BbhIpakeHHil.  CBOWCTBA  TPUTOHOMETPUYECKUX  (DYHKUUH:
IIEPUOANYHOCTD, YETHOCTh, HEUETHOCTD, HEIPEPHIBHOCTb.

Ilpaxmuxa. Penienue 3a1a4 Ha CBOMCTBA TPUTOHOMETPHUUECKHUX (QYHKITHI.
Pa3znen 2. Mexanuka

ypOBCHB IMPCABABICHUA MAaTCpUaAJIa oOecrneynBaeT yYdaluMcCesa YMCHHUC PCIIATh 3a1da9n
BBICOKOI'O W IMOBBIINICHHOTO YPOBHA CIO0XXHOCTH M 3KCIICPHUMCHTAJIBHO ITPOBEPATH OCHOBHBIC
3aKOHOMCPHOCTH MCXAaHUKHU.

OOyuaromuecs OyayT 3HATh:

OCHOBHBIC TIOHATHS MEXaHUKW: MaTepHalibHas TOYKAa, OTHOCHTEIHLHOCTH
MEXaHUUECKOTO JIBXKCHHS, ITyTh, IEPEMEIICHNE, MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE, Macca,
WHEPTHOCTh, Cuia (CHja TSHKECTH, CHJIa YIPYrOCTH, CHJIA TPEHHUs), BEC, HEBECOMOCTD,
UMIYJIbC, WHEpIHAJIbHAS M HEWHEPIHMAIbHAas CHCTeMa OTcueTa, padoTa  CHIIBI,
MOTEHIMAJIbHAS U KMHETUYECKasl SJHEPrusl, aMIUIUTY/Ia, TIEPUOJI, YaCTOTa, HHEPIIHSI, MOMEHT
WUHEPIINH;

OCHOBHBIC 3aKOHBI MEXAaHHMKH: 3aKOHBI HBIOTOHA, 3aKOH BCEMHUPHOIO
TATOTeHHS, 3aKOH ['yka, 3akoH KyinoHa - AMOHTOHA, 3aKOH COXpPAaHCHHS MMITYJIbCa, 3aKOH
COXPaHEHHUsS MOMEHTA UMITYJIbCA, 3aKOH COXPAaHEHUS U MPEBPAICHUs YHEPTHH;

OCHOBHBIC TIIPWMHIOMUIIBI MCXAdHHMKH: MPHUHLOUII OTHOCHTCIIBHOCTHU r aJInJIcA,
IMPUHIUIT HE3aBUCUMOCTHU I[BI/I)KGHI/Iﬁ, IMPUHIOUIT COOTBCTCTBHUSA,

BO3MOXXHOCTH IIPUMEHEHUSI MEXAHHUKHU: JIBHJKEHHE UCKYCCTBEHHBIX CIIyTHHKOB
OJ JEUCTBUEM CHJIbl TSXKECTH, OA/NIMCTUYECKOE JBUIKEHHME, PEAKTUBHOE [IBUXKECHHE,
ycrpoucTBo pakersl, KIIJl MmammH n MEXaHU3MOB, TOABEMHAS CUJIA KPbLJIA CAMOJIETA;

OCHOBHBIC HM3MCPHUTCIILHBIC HpI/I60pI>I U MCTOAbI BBIYHCIICHHA HOFpCHIHOCTCﬁ
I/IBMCpCHI/Iﬁ B MCXAaHHKCE,

METOJIbI PEIICHHUS OJTMMITHAIHBIX 33719 TI0 MEXaHUKE.
OOyuaromuecs Oy1yT yMETh:

IMpaBUJIbHO OIIMCBIBATH U OOBACHATL OCHOBHBICE MEXaHUYECKHE SBJIEHUS W
IMpOHECChI, 1aBAThb TOYHBIC OIIPCACICHUSA OCHOBHBIX MOHSITUI MCXaHHKH,

n300paxkaTb Ha 4YEpTEeKE TMpPH pEHICHWH 3a7ad HampaBJIeHUs BEKTOPOB
CKOPOCTH, YCKOPEHHSI, CUJIbI, UMITYJIbCA TEJIA;
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pemarh 3aJa4d Ha ONPEJEICHUE CKOPOCTU, YCKOPEHUS, IyTH U MEPEMEIECHUs
[P Pa3IMYHBIX BUAAX JBWKEHHUS, CKOPOCTM M YCKOPEHHMS MpPHU ABWIKEHUU Teja IO
OKPY>KHOCTH C TOCTOSIHHOM MO MOJYJIO CKOpPOCTbIO, MAacChl, CHJIbI, HUMITyJIbCa, PabOTHI,
mouHoctH, 3Hepruu, KIIJ[, yckopeHus cBOOOJHOro MNajeHUsl MO MEpUOay KoJeOaHWH
MasTHHKA U JIp.;

pPacCUUTHIBATH TOPMO3HOU ITyTh, CHJIBbI, JEUCTBYIOIIME HA TEJO, ABWKYLIEECS C
YCKOPEHHEM, OIPENEIATh CKOPOCTh PAKETHI, UCIIOJIB30BATh KIACCUYECKUHN 3aKOH CIIOKEHUS
CKOpPOCTEH, a TaK)Ke 3aKOHbl HpIOTOHA, BCEMHUPHOIO TATOTEHUS, COXPAHEHUS HMITYJIbCA,
MOMEHTa UMITYJIbCa, SHEPTHUU U JIP.;

YUTaTh W CTPOUTH TpaduKH, BBIPAKAIONIUE 3aBUCUMOCTh KWHEMAaTHYECKHX
BEJIMYUH OT BPEMEHU MPU PAaBHOMEPHOM, PABHOYCKOPEHHOM U KOJIEOATEIHHOM JBUKCHUSX,
CWJIBI YIIPYTOCTHU TIpH iepopManvu u ap.;

U3MEPSTh U BBIYUCIATh (PU3NYECKUE BEIUUYHUHBI: BPEMSI, PACCTOSIHUE, CKOPOCTb,
YCKOpPEHHE, MacCy, CUITY, JKECTKOCTh, KO3(PGUIIMEHT TPEHUS, UMITYJIbC, pabOTy, MOIIHOCTD,
KII[l mexanu3moB, nepuo KojiebaHui MasTHUKA, YCKOPEHUE CBOOOTHOTO MaICHUS;

JIeNaTh BBIBOJBI 00 U3MEHEHUHU (DU3UUECKUX MAPAMETPOB U X0/1a (PU3UYECKOTO
npoliecca U3 aHanusa rpauKkoB, ypaBHEHUN U HEPABEHCTB;

MOJIb30BaThCA (PU3UUECKUMU MPUOOpaAMU: MHUKPOMETPOM, CEKYHIOMEPOM,
W3MEPUTEIBHBIM LUJIWHIPOM, BeCaMH, TPUOOMETPOM, TMOJBMKHBIM M HEMOJABUKHBIM

OJIOKOM | JIp.;

peuaTh 3aJa4r BBICOKOI'O M IMOBBIIICHHOTO YPOBHS CIOXHOCTH 110 MCXAaHUKE U
OJIMMIIMAJHBIC 3aa4l.

dopMbl 3aHATHI, UCTIOJIB3yEeMbI€ MTPU U3YUYEHHUH JTAHHOTO pa3Jena:
- JIGKI[MOHHAS;

- UHIUBUIYyallbHAas paboTa;

- TpynmnoBas paboTa;

-  WHIMBUIYyaJIbHAs KOHCYJIbTAIIUS;

- IpyNnoBasi KOHCYJbTaIIUS;

- HWTOTOBBIN TECT.

Tema 2.1. Kunematuka

Teopusa. 1IpAMONMHENHOE PABHOMEPHOE W PABHOYCKOPEHHOE ABWXKEHHE. [IpuHImI
oTHOCUTENBHOCTH ['ammiiess. OTHOCUTENbHOE ABHKEHHE. Teopema CIOKEHHS CKOPOCTEH.
JIBuxeHue Tena, OpOIIEHHOrO MOJ YIioM K ropu3oHTy. KpuBoiMHeWHOE NBH)KEHHE.
JIBM>KE€HHE MaTepUaIbHOM TOYKU MO OKPY>KHOCTH C MOCTOSIHHOM CKOPOCTBHIO. OCHOBHBIE
XapaKTepUCTUKN BpallaTEIbHOIO ABWKEHHS (LIEHTPOCTPEMUTEIHHOE YCKOpPEHUE, MEPHUO/I,
yacToTa, yrioBoe rmepemenieHue). KomebarenpHOe [IBMKEHHUE MATEPUATBLHOM TOUKH.
KunemaTuieckue XapakTepUCTUKH KOJIeOATEIbHOTO NBMKCHUS, TPaQUKU U3MEHEHHS dTUX
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mapamMeTpoB C TEYCHHEM BpEMEHW. AHAJOTUH BpAMIATEIHHOTO U  KOJEOATEIHHOTO
JIIBUOKCHUM.

IIpakmuka. PemeHne 3aga4 Ha BBIYMCICHUME KUHEMATHYECKUX I1apaMETpOB IIPH
PaBHOMEPHOM M PaBHOYCKOPEHHOM JIBM)KEHHMH, a TaKKE MNPU JBHKEHUH MAaTEpUaTIbHOU
TOYKH 0 OKPY>KHOCTH U KOJIeOaTeIbHOM JBIKeHUHU. HaxoxxaeHue cpeaHeil CKOpOCTH Mpu
HEPaBHOMEPHOM JBMKEHUHU. DBplunci€HWE MIHOBEHHBIX 3HAYEHHA KHHEMAaTHYECKUX
napaMeTpoB  KosiebatenpHOro  ABMKEHUA. [locTpoeHwe rpadukoB  3aBHCHUMOCTEH
KMHEMaTHYEeCKUX MapaMeTpoB OT BPEMEHHU U aHAJIU3 3TUX IPAPUKOB I pa3IUYHBIX BUOB
JBVKEHUSI MAaTEPUAIbHOM TOYKU. BhIUMCIEHHE CKOPOCTH, AAIBHOCTH, BBICOTHI MOJBEMA H
BPEMEHM T10JI€TA TEJIa, OPOIIEHHOTO MO YIJIOM K TOPU30HTY.

Tema 2.2. [Innamuka

Teopusi. OCHOBHBIE NOHATUS JUHAMUKHA MaTE€pPUAIbHOW TOYKHM (IJIOTHOCTh, Macca,
cuna). UHepuuanbHble 1 HEMHEPIUAIIbHbIE CUCTEMBI O0TcueTa. 3akoHbl HptoroHa. IIpsimas u
oOpaTHas 3aJaud MeXaHWKd. Buabl cun (ynmpyroctd, TpEeHHs, CONPOTUBIICHUS). 3aKOH
Bcemupnoro tarorenus. 3akonbl Keruiepa. Kocmuueckue ckopoctd. [[BHkeHHe Tenna mo
HAKJIOHHOHM TuiockocTH. Tpenue, 3akoH Kyrnona- AMoHTOHaA. YHnpyrocts u aedopmanum,
3akoH ['yka. JluHamuka BpamaTelbHOTrO MABMKEHUSA. OCHOBHOM 3aKOH BpalllaTeIbHOTO
nBUKeHUs. MoMeHT uHepuuu. OCHOBHBIE MOHSATUS CTATUKA (MOMEHT CHWJIbI, TUIEYO CHUJIBI,
TOYKa OIMOpPHI, IEHTP BpaileHus). Buasl paBHOBecuil Tena (ycTOMYMBOE, HEYCTOWYUBOE,
Oe3paznnuHoe). YCJIOBHE paBHOBECHs Teia, IeHTp Macc. JlaBienue (TBepible Tena,
KUJKOCTH U ra3bl). 3akoH [lackans u 3akoH Apxumena. ¥YciaoBue miaBaHus Tei. Jlunamuka
KOJIe0aTeNIbHOTO JIBUKEHUS MaTepUaIbHOW TOUKH.

Ilpakmuka. Haxox/ieHUe TUIOTHOCTH Tella U CPEeJHEH IJIOTHOCTU CMecH (CIiaBa).
Pemenune 3amau Ha pacyeT pa3auyHO poja cui. Permenue npsmoi u oOpaTHO#M 3amayuu
MEXaHHMKHU ISl MOCTYyNaTEIbHOIO0 M BpallaTEIbHOTO JBMXKEHUA. ONpenesieHHe YCKOPEHUs
Tejaa MpU JABUKEHUHU TOJ JIEWCTBHEM HECKOJbKUX cuil. [locTpoenue m anamu3 rpadukoB
3aBUCHUMOCTEN CHJIBI TPEHMS, CUJIbl TSHKECTH WU CHJIBl YIOPYTOCTH OT CYLIECTBEHHBIX
MapamMeTpoOB MEXAaHUYECKON cHucTeMbl. OmpeneieHue MOMEHTOB MHEPLUHHU TEJl Pa3IudHOU
dbopmbl. Beruncnenue mapaMeTpoB MEXaHWYECKOW CHCTEMBl B YCJIOBHH PaBHOBECHS.
Pemenune 3a1au ruIpoCTaTUKU U ONPEAECIEHNUE YCIOBUM TJIABAHUS TEJ.

Tema 2.3. 3aKOHBI COXpaHEHUS

Teopua. WMnynbc Tena. 3aKOH COXPAHEHHS MMITYJbCa. 3aMKHYTas CHCTEMA.
PeakTtiBHOE JBMXKEHHME. YCTPOWCTBO pakeTbl. YpaBHeHHEe Memepckoro. @opmyia
[MuonkoBckoro. Mexanudeckass pabora. MomHocTs. [loTeHnManbHAsT W KUHETHYECKas
sHeprus. KoHcepBaTMBHBIE UM JUCCHUINIATUBHBIE  CHJIBl. KuHETHMuecKas  SHeprus
BpalllaloIerocs Tejia. 3aKOH COXPaHEHUS IHEPTUH B MexaHuKe. [IpocThie MexaHU3MBbl U UX
KIIJ. ITpeBpaiuenus sHeprun. MOMEHT UMITyJIbCca. 3AKOH COXPAaHEHHS] MOMEHTa UMITYJIbCa.
Kunetnueckast sHEprus Bpalaromerocst TBEpAOro Tena.

IIpakmuka. OnpeneneHue UMIyJbca Tejla U 3aMKHYTOU cucTembl Tell. [IpuMenenue
3aKOHA COXPAHEHUSI HMITyJIbCA U BBIYMCICHHE KHHEMATHYECKUX XapaKTEePUCTHK IS
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peanbHbIX CUCTEM M MPOLECCOB (B3pBIB, yAap, CTOJKHOBEHUE). PellleHne 3a1ay Ha 3aKOH
COXPaHEHHUS MOJHOW MEXaHUYECKOW SHEPryuU. BhIUnCIIeHnE NOTEHUIHAIIBHOM SHEPTHUU TEJa B
noJie TSDKECTU U ynpyro nedopmupoBaHHON npyxuHbl. Pacuer pabotsl, Momuoctu u KII1J1
pPa3IMYHBIX MEXaHU3MOB. BpluMCleHHE MNapaMeTpOB BpaAIlATEIBLHOIO JIBUXKEHUS C
MIPUMEHEHUEM 3aKOHAa COXpPaHECHHMS HMITyJbca. PernieHne KOMOWHHMPOBAHHBIX 3ajlad Ha
MIPUMEHECHHUE 3aKOHOB COXPAHEHHS B MEXAHUKE.

Paznen 3. MonekynspHas pusuka

YpoBeHb TpeAbsBICHUS Marepuaiga oOecleurnBaeT ydaluMcs pemiaTh 3aJadu
MOBBIIEHHOTO  yYPOBHSl  CJIOXXHOCTM M  3KCIEPUMEHTAJIBHO MPOBEPSATH OCHOBHBIE
3aKOHOMEPHOCTH MOJIEKYJISIPHOU (PU3UKH.

OOGyuaronuecst OyayT 3HATh:

OCHOBHBIC TIOHSITHS MOJEKYJISPHOW (U3UKHU: TEIUIOBOE JIBIJKCHHE YaCTHII;
MacChl U pa3Mepbl MOJICKYJ; WIeaIbHBIA Ta3; U30TEPMUUYECKUIN, N30XOPHBIN, N300apHBIN U
annabaTHBIA TPOLIECCHl; OPOYHOBCKOE ABUKEHUE; MOJISIPHAS TEIUIOEMKOCTh; TEMIIepaTypa
(Mepa cpemHEel KMHETHYCCKOW SHEPTUH MOJIEKYJ); HeOOpAaTUMOCTh TEIJIOBBIX MPOIIECCOB;
KOJIMYECTBO, TEIJIOTA, BHYTPEHHSIS SHEPTHUsA; HACBIIMICHHBIE W HEHACBIIMICHHBIE II1apBbI;
BJIQKHOCTh BO3/lyXa; aHU30TPOMUS MOHOKPUCTAIJIOB, KPUCTALIMYECKUE U aMOpdHbIE Tena;
YIpYyTUe U IiacTuIeckue aedopmaum;

OCHOBHBIC  3aKOHBI ~ MOJICKYJIIPHOM  (PU3MKH:  OCHOBHOE  ypaBHEHHE
MOJICKYJISIPHO-KMHETUYECKOW TEOpUH, YpaBHeHUE MenzaeneeBa-KianeipoHna, cBsi3b MEXIY
rapamMeTpaMu COCTOSIHMS ra3a B M30IpOoLeccax, NEPBOEC U BTOPOE HAYAJIO TEPMOJIUHAMHUKH,
ypaBHeHue Maiiepa, ypaBHeHue [lyaccona;

CYyTh OCHOBOIIOJIATAIOIIUX OIMBITOB MOJEKYJsApHOUN (u3uku: omnbitoB IlTepHa,
Ileppena, Jlamepra, [Ixoynsa, MenneneeBa u Knaneipona, [lapinsa, boins u Mapuorra,
I'eii-JIroccaka, Kapuo u ap.

BO3MOXXHOCTH  TNPUMEHEHUS  MOJICKYJSIPHOM  (DU3UKH:  HCIOJIb30BAHUE
KPUCTAJUIOB U APYTUX MaTepuajioB B TEXHUKE, TEIJIOBbIE JBUTaTed U UX MPUMEHEHHE Ha
TPAHCIIOPTE, B DHEPIreTUKE U CEJIBCKOM XO3SUCTBE, METOJbI MPOPUIAKTUKH U OOpHOBI C
3arpsI3HEHUEM OKPYKAKOLIEH CPEIbL;

OCHOBHBIE€ U3MEPUTETbHBIE MPUOOPHI MOJIEKYIISIPHOU (PU3UKH.
OO6yuatomuecs OyayT yMETh:

IIpaBUJIbHO OIIMCBIBATH U OOBSICHSATHL OCHOBHEIC SIBIICHHS M IMpOICCChI
MOH@KynﬂpHOﬁ CI)I/ISI/IKI/I, JAaBaTb TOYHBIC OITPCACIICHUA OCHOBHBIX MOHSATHN TCPMOANHAMUKU,;
I/I306pa)KaTB Ha 4YCPTCKE 3aBHUCHUMOCTH OCHOBHBIX TCPMOIHMHAMUYCCKUX

ImapaMCTpOB B U30IIPOLICCCAX,

pemarb 3aJadyd Ha pacyeT KOJIMYECTBA BEIIECTBA, MOJIIPHOM MacChl C
WCMOJIb30BAHUEM OCHOBHOTO YPAaBHEHHSI MOJICKYISIPHO-KMHETHYECKOW TEOPUU Ta30B,
ypaBHeHusT MeHneneeBa-Knamneiipona, cpelHEl KHUHETUYECKOW HHEPrUd XaOTUUYECKOTO
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JIBWKEHUS MOJIEKYJI M TEMIIEPATYPBL, IOBEPXHOCTHOTO HATSKEHUS JKMIKOCTH U ITapaMEeTPOB
YIPYTUX CBOWCTB MaTe€pUaJIOB;

paccuuteiBath KIIJ| TemoBbIx jgBuraresneif, paboTy rasa, BHYTPEHHIOIO
SHEPIUI0 U KOJIMYECTBO TEIUIOTHI B HM30IpoLeccax M aauadaTHOM Ipoliecce Ha OCHOBE
IIEpBOr0 Ha4YaJIa TEPMOJNHAMUKH;

YUTaTh W  AHAJIM3UPOBATh  TIpaUKH, BBIPAKAIOIIUE  CBA3b  MEXKIY
TEPMOJIMHAMUYECKUMHU MapaMeTpaMd M BBIYUCIATH pabdoTy € TOMOIIBIO rpaduka
3aBUCUMOCTH JIaBJICHUSI OT 00BEMA;

ONPECNISITh AKCIEPUMEHTAIBLHO IapaMeTpbl COCTOSIHUSI Ta3a (TeMIeparypy,
00beM U JaBJI€HUE), MOJYJIb YNPYroCTH MaTepuana, Kod()QPHUIIMEHT TMOBEPXHOCTHOTO
HATSKCHUS )KUJIKOCTEH,

MOJIb30BAThCA  (PU3UYECKUMH TMPUOOpAMU: TICHXPOMETPOM, THUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOM, MAHOMETPOM;

peuath 3aJadyd  BBICOKOTO M MOBBIIIEHHOTO YPOBHS  CIIOKHOCTH IO
MOJICKYJIIPHOM (PU3HUKE U OJTUMITHATHBIC 3a/1a4H.

DopMBbI 3aHATHH, HCIIOJIB3yEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:
JIEKIIMOHHAS, MHIUBHUAyaIbHas paboTa; TpynmnoBas paboTa;

WH/IMBUyaTbHAsT KOHCYJIBTAIMS; TPYIIIOBast KOHCYIJIbTAIIHS,
KOHTpOJIbHAs paboTa;

Tema 3.1. MonekynsspHO-KMHETUYECKAS] TEOPUSI

Teopus. OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHBIE
o0ocHoBanus. uddy3us u OpoyHOBCKoe NBHKEeHHE. B3auMozeiicTBe aTOMOB M MOJIEKYJ
BemlecTBa. Macca u pasmepel Mosekyn. lloctosHHas Asoragpo. JnHamuyeckue u
CTaTUCTUYECKUE 3aKOHOMEPHOCTH. BeposiTHOCTH cOObITHS. MUKpO- M MakpOONUCaHUE
¢usnueckux cucreMm. CpeaHue 3HaueHus: (PU3NUECKUX BeaUUnH. Pacnpenenenue kak crnocoo
3a/laHusl coCcTOsiHUSL cucTeMbl. Pacnpenenenue Makcsemia u bonbivmana. Oneit IlTepHa,
Ileppena, Jlamepra. MneanbHslii ra3. OCHOBHOE ypaBHEHHE MOJEKYJSIPHO-KHHETHYECKOU
TEOpUH UJeabHOTO ra3a. TemnepaTypa u ee usmMmepeHue. AOCONIOTHBIN HYJIb TEMIIEPATYpBhI.
YpaBHEHHE COCTOSIHHMS MICAJTBHOIO Tras3a Kak CIEACTBUE OCHOBHOI'O YpPaBHEHUS
MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM Ta30B M €ro 4YacTHbIE Cllydaud Ui ITOCTOSSHHOU
TEeMIIepaTypbl, IOCTOSHHOIO 00bEMa U MOCTOSIHHOTO AaBieHus. PeanbHble ra3pl. YpaBHEHHE
Ban-nep-Baansca. Cpennsisi jyimHa cBOOOAHOTO TipobOera. ArperaTHble COCTOSIHUSI U
(dazoBble nepexobl. HachlllleHHbIE W HEHACBILIEHHbIE Napbl. 3aBUCUMOCTb JIaBJIICHUS M
IJIOTHOCTH HACBIIIEHHOTO Iapa OT TEMIEPATYpbl. 3aBUCUMOCTb TEMIIEPATypbl KHUIECHUS
KUIAKOCTH OT JaBiieHHs. Kpurnueckas temmneparypa. Pas3oBple NEPEXOAbl U AUArpamma
COCTOsIHMA BemlecTBa. [Ipomeccsl KOHOEHCAIMM W HCHApPEHUS B NPUPOAE M TEXHHUKE.
Brnaxnocts Bo3ayxa. Touka pocsel. Ilcuxpomerp. I'mrpomerp. CBolcCTBa MOBEPXHOCTHU
xunakocrel. IloBepxHoctHast »sHeprus. IloBepxHocTHOe HaTskeHne. (CMadMBaHUE.
Kamwmsipaele  sBinenuss.  CTpoeHME  KPUCTALUIOB.  AHH30TPONMS  KPUCTAJUIOB.
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[Tomumopdusmbl. MOHOKpHUCTAIUIBI M MOJUKpUCTAIBL.  [IpocTpaHcTBeHHas pemieTka.
OnemenrtapHas sueiika. Cummerpus KpuctamioB. [ledextsl B kpuctamiax. O6pa3oBaHue
KPUCTAJIJIOB B MPUPOJIC U NOJyYeHUE uX B TexHuke. CrocoObl yInpaBlieHUs MEXaHUYECKIMHU
cBoiicTBamM TBepAbIX Teil. [loHATHE 0 )uaKux Kpuctamuiax. AMopdHsie Tena. Jledopmanuu.
Hampsixkenne.  MexaHnueckue  CBOMCTBA  TBEPIBIX T  YIPYroCTh, MPOYHOCTb,
IUIACTUYHOCTh, XpyHKoCcTb. Jlmarpamma pacrspkenus. Co3gaHue  MaTepualoB €
HEOOXOUMBIMU TEXHUUECKUMHU CBONCTBaMH.

Ilpaxmuka. Pacaer MEKPOCKOTIMYECKUX U MAaKPOCKOIMUYECKHUX IMAPaMETPOB PEATHHBIX
cucteM (CKOPOCTh MOJIEKYJ, TeMmIepaTypa, IaBlieHHe, KOJWYECTBO BEIIECTBA, YHUCIIO
MoJiekyn). Pemenne 3amau Ha ypaBHeHHe MeHneneeBa- KiamelipoHa u ra3oBbie 3aKOHBI.
[Toctpoenue rpaduKoB U30MPOIIECCOB U UX aHAIN3. BrIuuciieHrne mapamMeTpoB >KUIKOCTEH U
TBepAbIx Ten (Moxynsa IOura, yanuHeHus naepopMHpOBaHHOTO Teia, KodhduimeHnrta
MOBEPXHOCTHOTO HATSHKCHHSI, BIAKHOCTH BO3AyXa M Jp.). PerneHne KadecTBEHHBIX H
pacUeTHBIX 3aJa4 Ha KaNmWUIPHBIC SBICHUS W (a3oBble TMepexoipl, aHauu3 (a3oBBIX
JTUATPaMM.

Tewma 3.2. TepmoguHamuka

Teopus. TepMogMHAMUYECKUN TTOAXO/ K H3yUYCHHUIO (PU3HYECKUX MPOIIECCOB.
TepMoaIrHAMHUUYECKHE MapaMeTpbl COCTOSIHUS Tena. BHyTpenHsst sHeprus tena. llepsoe
HayaJl0 TepMOAMHAMUKU. TepMOoauHAMUYECKOe omucaHue (PA30BBIX NEPEXOA0B, aHAIU3
(a30BBIX MpEBpalICHU ¢ dHEpPreThueckord Touku 3peHus. Paborta maeanbHOro rasa mnpu
U3MeHeHUn oO0bema. I[IpumeHeHue mepBOro Havajla TEPMOJMHAMUKH K Pa3IM4YHbIM
TEIJIOBBIM TIPOLIECCaM, COBEPILAEMbIX HAJ HJI€aJbHBIM ra3oM. AnuabaTHBIN Mpoliecc.
TernoeMKoCcTH ra3oB MPHU MOCTOSHHOM JABJICHUH W MOCTOSTHHOM oObeme. TermnoeMKkocTh
TBEepAbIX Teil. TeruioBple MamMWHbBL. [IpUHUOKAN OENCTBUS TEIUIOBBIX JABUrarencu. [k
Kapno. KIIJI TennoBoro nurarenss U IyTU €ro IOBBIIEHHUsA. JIBUTaTens BHYTPEHHEIO
CropaHus.

[TapoBas u razoBas TypOuHBI. PeakTUBHBIE JBUTATENIN. XO0JIOAUIbHBIE MAllIMHBI. PoJIb
TEIUIOBBIX MAIIMH B PAa3BUTHM TEIUIODHEPTETUKA WM TpaHCIOpTa. TenjaoBple MalllHBI U
oxpaHa mnpupojasl. OOparumbie M HeoOpaTtumbie mpolecchl. HeoOpaTHUMOCTh TEMIOBBIX
rpoLeccoB. BTopoii 3aK0H TEPMOJAUHAMUKY U €70 CTATUCTUYECKUM CMBICIL.

Ilpakmuxa. PacueT TepMOAMHAMHYECKUX IapaMETPOB pealIbHbIX CHCTEM B
Pa3IMYHBIX  COCTOSIHMAX. TepMoAMHAMUUYECKUW  aHainu3  (a30BbIX  IPEBpaICHUM.
DHepreTUYecKkue  COOTHOIICHHMS  NpH  HcHapeHuu  (KOHJEHCAIMHu),  IUIaBJICHUU
(kpucTtamuzamuu) BeilecTBa. [I[pruMeHeHne nmepBoro Havajga TEPMOJUHAMHUKUA K OMHCAHUIO
MPOIIECCOB HAJl HJCaJbHBIM Ta30M, pacyeT MapaMeTpoB Ta3a B OTUX IIpolleccax.
Breruucnenne KIIJ[ TersioBbix MammH (B TOM 4YHCIE M WACAIBHBIX), pabOTArONIUX IO
paznuyHbIM 1HKIaM. KadecTBeHHBIE 3a7aud Ha BO3MOXKHOCTh- HEBO3MOXKHOCTH CO3/IaHUS
«BEUHOTO JiBUTaTeNs». PacueT apdexTuBHOCTH PabOTHI XOIOMIBHBIX YCTAHOBOK.
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Paznen 4. DnekTpoauHamuka

YpoBeHBb NIPEABSBICHUS MaTepHaia 00SCIEeYMBACT yYaIIUMCS BO3MOXXHOCTh PEIlaTh
3aJ1ayd TIOBBIIICHHOTO YPOBHS CJIOKHOCTH M SKCICPUMEHTAIBHO IPOBEPSATH OCHOBHBIC
3aKOHOMEPHOCTH JJICKTPUYECTBA W MarHeTW3Ma, a TaKXke KOJIeOATCIhbHBIX M BOJIHOBBIX
MIPOIIECCOB.

OOyuaromuecs OyayT 3HATh:

OCHOBHBIEC TIOHSTUSA HJIEKTPUYECTBA M MAarHeTU3Ma: JJIEKTPUUYECKHUM 3aps,
ANEKTPUUECKOE WU MAarHUTHOE TOJISI, HANIPSKEHHOCTh, PA3HOCTh MOTEHIIMAJIOB, HANPSXKEHUE,
AIEKTPOEMKOCTh, JUAICKTpUUYECKasi MPOHUIIAEMOCTh, CTOpoHHME cuiibl U DJIC, MarHuTHas
WHJIYKIIUSI, MAaTHUTHBIM TOTOK, MarHUTHAas MPOHMUIIAEMOCTb, HANPSKEHHOCTh MarHUTHOIO
OJISL.

OOyuaromuecs Oy1yT yMETh:

IMpaBUJIbHO OIIUCBIBATH U OOBACHATL OCHOBHBIC SBJICHHUS W IMPOICCChI
QJICKTPOAMHAMUKH, JaBATb TOYHBLIC OIIPCACIICHUA OCHOBHBIX MOHSITUH QJICKTPOMAaruc€Tu3ma.

®opMBbl 3aHATHI, UCTIOJIB3yEeMbI€ ITPU U3YUYEHHUH JTAaHHOTO pa3fena:

JICKITMOHHAS; MHIMBH Ty JIbHASI
paborta; rpymnmoBas padboTa;
WHVBHUIyaIbHAS KOHCYJIBTAITHUS;
IPYNIOBas KOHCYJIbTAIUS; UTOTOBBIN
TECT.

Tema 4.1. DnexTpuyeckoe mnojue

Teopus. 3aKOH COXPAaHEHHUs IEKTPUUYECKOro 3apsaa. ToueuyHbld U pacnpeneaeHHbIM
3apsanbl. 3akoH Kyrnona. Onektpuueckoe nosie. HampsoxkeHHOCTh. JIMHMM HampsiKEHHOCTH.
OnexkTpuyeckoe IoJie TOYedHbIX 3apsaaoB. OpgHopoaHoe snexrtpuyeckoe nose. [loTox
HAIPSHDKEHHOCTH 3JIEKTpUYecKoro nojs. Teopema l'aycca m ee mpuMEHEHHE IUIsl pacuera
ANIEKTPUYECKUX ToJeil. Pabora 3ieKTpuyecKoro moJidi MpU IEPEMEIIECHUU 3apsIoB.
[Torennman. Hanpskenne. CBsA3b MEXy HAIPSDKEHUEM M HANIPSKEHHOCTHIO. [IpoBOIHUKY B
IEKTPUYECKOM II0JIE€. OJIEKTPUYECKAs] E€MKOCTb. OJIEKTPUYECKAs] EMKOCThb INIOCKOTO
KOHJeHcaTopa. JluameKkTpruyeckass MPOHUUAEMOCTb. OHEPrus BJIEKTPUUYECKOTO  MOJIA.
IInmoTtHOCTE 3HEpruM. [IMANEKTPUKM B DIIEKTPUYECKOM I0Je. MexaHus3M MOoJspu3anuu
OUDJIEKTPUKOB. ODJEKTPEThl M CErHeTodJeKTpUKHU. [Ibezonnexkrpuueckuit sgdexkt u ero
WCIIOJIb30BAaHUE B TEXHUKE.

Ilpakmuka. PemeHue KauyeCTBEHHBIX 3aJlad MO AJIEKTPOCTATUKE (DIEKTpU3ALIMS,
npoBojsme chepbl), 0O0bICHEHHE HAOIIOAAEMbIX JJIEKTPUUECKHUX sIBJIIEHUN. Pacuer cuiibl
B3aUMOJICUCTBUS DJIEKTPUUECKUX 3aps/ioB, €MKOCTH, 3apsAla W HSHEPruud KOHJEHCATOopA.
[Toctpoenne rpadukoB 3aBUCHMOCTEN 3JIEKTPUUYECKUX MapaMETPOB 3apsHKEHHBIX TENl OT
KOOpJIMHAT.
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Tema 4.2. 3aK0HBI TOCTOSHHOTO TOKA

Teopus. YcnoBusl CyleCTBOBaHUS MOCTOSIHHOTO TOKa. CTallMOHAPHOE DJIEKTPUUECKOE
nosie. OJEKTPUYECKHE LENU C TMOCIEI0BATENbHBIM M MMAPAJUIENbHBIM COEIUHEHUSAMHU
IIPOBOAHUKOB. DJIEKTPOJIBWXKYIAs cuia. 3akoH OMa JJisi HEOAHOPOJHOIO y4JacTKa LIENU U
s onHo menu. IlpaBwma Kupxroda. Pacuer pa3BeTBICHHBIX AJICKTPUUECKUX IIETEH,
CMEIIAHHBIX COEAUHEHUN MPOBOAHUKOB. IIIyHTBI M JONMOJHUTENBHBIE CONPOTUBIICHHUS.
PaboTa u montHOCTH TOKA. 3akoH Jlxkoyns-Jlenta.

ONEeKTpUYEeCKU TOK B MeTaimiaX. OCHOBHBIE ITOJIOKEHHS JJIEKTPOHHOM TEOpHUH
MIPOBOAUMOCTH  MeTaioB. CKOpPOCTh  yHOPSIAOYEHHOTO  JIBMOKEHUS  JJIEKTPOHOB B
MIPOBOAHUKE. 3aBUCUMOCTb CONPOTHUBJIEHUS OT TemnepaTypbl. (CBepXIpPOBOAUMOCTb.
OJIEKTPUYECKHA  TOK B IOJYNPOBOJHHKAX. DIIeKTpUYeCKast IIPOBOJANMOCTh
MOJIYIIPOBOJIHUKOB M €€ 3aBUCUMOCTh OT Temreparypbl M ocBemieHus. CoOCTBEHHas U
pUMECHas MPOBOAUMOCTh OJIYNPOBOIHUKOB. Tepmo- U GOTOPE3UCTOPHI.
DIEeKTPOHHO-AbIpOUHbIN nepexo. [lomynpoBoanukoBsiid quoa. Tpanszuctop. [Ipumenenue
MOJTYITPOBOJTHUKOBBIX TIpHOOpoB. Tpurrep kak anemeHT OBM. MuTerpanbHbie CXEMBI.
DNeKTpoHHAasi AMuccHsi. BoiabT-aMIiepHasl XapakTEPUCTUKA ANOJA. DJIEKTPOHHBIE MYYKU U
WX CBOMCTBA. DJIEKTPOHHO-ITydeBasi TpyOKa. DJIESKTPUUCCKUN TOK B pacTBOpaxX M paciuiaBax
ANIEKTPOJIUTOB. 3aKOH 3ieKkTposm3a. OrmnpeneneHue 3apsia 3ieKTpoHa. I[IpuMeHeHune
AJIEKTPOJIN3a B TEXHUKE. OJEKTPUUYECKMA TOK B Ta3zax. HecaMocCTOATenbHBIA U
CaMOCTOSATENIbHBIN pa3psabl B Ta3ax. Buasl camocrosTenbHOro paspsaa (TICIOLIU,
HCKPOBOM, KOPOHHBIH, nyroBoii). [lonstue o miazme. MI'Jl-renepatop. DIEKTpUUECKUNA TOK
B BakyyMe. BakyyMHbI nuoA U TpHOA. DJEKTpOHHO-ydeBas TpyOka. Ombir HModde-
MuuikeHa.

Ilpakmuka. Pacder CONPOTUBICHUS TMOCIEAOBATEIbHOrO, NapalieIbHOTO U
CMEIIaHHOTO COEIUHEHHUs MPOBOJHUKOB. BhluncieHue najeHusl HANpsOKEHUsI, CUJIbI TOKA,
BBIICJIIEMON MOIIHOCTH B LIETIM MOCTOSIHHOTO TOKAa. Pacder ClOXKHBIX Lened ¢ MoMoIlbio
npaBui Kupxroda. [loctpoeHue u aHaiu3 BOJbTa-aMIEPHBIX XaPAKTEPUCTUK PE3UCTOPOB,
PAcTBOPOB U MOIYITPOBOTHUKOB.

HToroBoe 3ansTue

KonTponbnas pabdora.
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VY4eOnbI (TEeMaTHUECKUI) TUTaH. 2-i To1 00ydeHus

No HaumeHnoBanue Konn4ectso qacos DopMEI
/11 paszena, TeMbI Bcero Teopust | [IpakTn ka | arrecTarmn/
KOHTPOJIS
BBognoe 3anstue 2 2
Pa3nen 1. MaremaTuka B 30 8 22
busznueckux mpoueccax
1.4 Tpuronomerpus 6 2 4 KOHTPOJIbHBII
TECT
1.5. Jlorapudmuueckas 8 2 6 KOHTPOJIbHBIN
u TECT
MoKa3aTebHas
dhyHKIIUN
1.6. | I[IpousBogHas 8 2 6 KOHTPOJIbHBIH
TECT
1.7. | Wurerpan 8 2 6 KOHTPOJIbHBII
TECT
Paznen 2. 52 12 40
DNEeKTPOIMHAMUKA
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2.1. | MarauTtHoe mnoie 14 4 10 KOHTPOJIbHBIN
TEeCT
2.2.| DneKTpOMarHUTHAS 18 4 14 KOHTPOJIbHBIN
WHTYKIHS TeCT
2.3. | DeKTpOMAarHUTHBIE 20 4 16 KOHTPOJIbHBIN
KOJIeOaHUs U BOJIHBI. TeCT
Pasnen 3. OnTuka u 58 16 42
KBaHTOBas (u3MKa
3.1.| BomHOBas onTrka 14 4 10 KOHTPOJIbHbIN
TECT
3.2. | 'eomeTpuyeckas 14 4 10 KOHTPOJIbHbIN
OIITHKA TECT
3.3. | ®usuka aroma 14 4 10 KOHTPOJIbHbIN
TEeCT
3.4.| dusnka aTOMHOTO 16 4 12 KOHTPOJIbHBIN
sapa TECT
Hrorosoe 3aHsTHE 2 2 KOHTPOJbHAS
paboTta
Bcero 144 38 106

Copneprxanue yu4eOHOro (TEMaTHYECKOro) IjIaHa.

2-1 To7 OOy4eHUS

BBoanoe 3ansitue. Benenue B [IporpamMmmy. MHCTpyKTaXX MO TEXHUKE OE30MTACHOCTH.

Pa3znen 1. Maremartuka B pu3HUECKHUX Mpolieccax.

YpoBeHb  TpenbsABICHUS ~ MaTepuaia  O00ECIeuMBaeT  yYallUMCS  CTPOUTH
MaTeMaTUYeCKHe MOJIeTH (U3UYECKUX TIPOIECCOB, a TaKXKe IOJydaTh HEOOXOIUMBIC
3HAUYCHUS ¥ 3aBUCHUMOCTH (PU3NUYECKHX BEJIMYWH, MOCPEJICTBOM PEIICHHS Pa3THYHbBIX
ypaBHEHUH, HEPABEHCTB U aHAIH3a Tpa(HKOB.

OOGyuaronuecst OyayT 3HATh:

- OCHOBHBIE COOTHOILIEHHSI B TPEYTOJIbHHUKE W TPUIOHOMETPHYECKHE TOXKIECTBA,
(opMyIibl IPUBEACHUS U 3HAYECHUSI TPUTOHOMETPUUECKUX (DYHKIUHN JJIs1 Pa3IMYHBIX YTJIOB;

CBOICTBa JOrapu(PMUUECKOMN U MOKa3aTeNbHOM (PYHKINU U X TpaduKy;

METO/IbI peIlIeHUs JOorapu(pMUUECKUX U TTOKA3aTeNIbHbIX YpaBHEHUN (HEPABEHCTB);

HOHSATHS IPOU3BOAHON U IEPBOOOPA3HOIA;
OCHOBHBIE (hopMyIbl AU PEPEHINPOBAHNS U UHTETPUPOBAHUSI.

OOyuaromuecs OyIyT yMETh:

- TpeoOpa3oBHIBATH TPUTOHOMETPUYECKHE BBHIPAKEHUS M BBIPAKEHUS, COACpIKAIINE
JoTapu(pMBbI;
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- peuaTh MPOCTEHIINe TPUTOHOMETPUUYECKUE, MTOKa3aTeIbHbIe U JorapuMuIecKue
YPaBHEHMS U HEPABEHCTBA;

- HaxOIWThb IPOU3BOJHYIO, @ TaKXe IIPOMEXYTKM 3HAKOIOCTOSHCTBA U
MOHOTOHHOCTH Pa3IUYHBIX (PYHKIINIA;
- pemarh 3KCTPEMAJIbHBIE 3aJja4¥ METOAAMU MAaTEMAaTHYECKOIO AHAJIN3A;

- HaXOJuTh NepBOOOpa3Hyr (MHTETpaj) paszIUyHbIX JJIEMEHTApPHBIX (GYHKIUN U
IUIOIIAIb KPUBOJIMHEWHOW TPATICLIUU.

@opMblI 3aHATHI, UCTIOIB3yEMBbIE TIPU U3YUEHUH JAHHOTO pasfena:
- JIGKLIMOHHAS;

- MPAKTHKYM II0 PEUICHUIO 3ajay;

- nabopaTopHas paboTa;

- HMHOUBHUIyajbHas pabota;

- rpynmnoBas paboTa;

- UHAMBHIYyaJbHAS KOHCYJIHTAIUS;

- TPYIIOBasi KOHCYJIbTAIIHS;

- KOHTpPOJIbHBIN TECT.

Tema 1.4. TpuronomeTpus

Teopus. I'paduku TpuroHoMeTpuyeckux (GpyHkiuil. OOpaTHbIE TPUTOHOMETPUUYECKHE
¢bynkuuu. TpuroHomeTpuueckue ypaBHEHHs. BuIbl TPUTOHOMETPUYECKUX YpaBHEHU,
OCHOBHBIE METOJIbI UX pemieHus. OT0op kopHel. 3anuchk peunieHusa. TpUroHoMeTpuyeckue
HEpaBEHCTBA.

Ilpaxkmuxka. [TocTpoenue rpaukoB TPUTOHOMETPHUYECKHUX byHKIHi.
[IpeoOpa3oBaHne BBIPAKEHUI, COAEPXKAIIMX OOpaTHbIE TPUTOHOMETPUYECKUE (YHKIIHH.
Perienne TpuroHoMeTpUYeCKHX ypaBHEHHMH W HEPABEHCTB Pa3IUYHbIMU MeTogamu. OToop
KOpHEH TPUTOHOMETPUUECKUX YPaBHEHHIA.

Tema 1.5. Jlorapudmuueckas v rnokasareibHas QyHKIIUN

Teopus. llokazatenpHast (QyHKIMA W ee cBoiicTtBa. Jlorapudwmel, cBoiiCTBa
norapupmoB. Jlorapubmuueckas ¢yHKIMs u ee cBoucTBa. [loTeHmupoBaHWEe W
norapudmMupoBanue. Paznuynbie cnocoObl penieHusl MmokKa3aTeabHbIX U JIOrapupMUUecKux
ypaBHEHUH. YpaBHEHUs, CBOJAILIMECS K IMOKa3aTeJbHbIM M JiorapupmuueckuM. CUCTEMBI
ypaBHeHuH. HepaBeHcTBa, coepxaline nokaareiabHble U JorapupmMuyeckue QyHKIUH.

Ilpaxmuxa. llpeoOpazoBaHue BBIpaXKEHUM, coaepkamux jgorapupmel. Pemenue
MOKa3aTelIbHBIX ypaBHEHUH U HepaBeHCTB. Haxoxzaenue oOnactu — omnpeaeneHus
jJorapuMHUUECKUX ypaBHEHHMH. PemieHue nmorapuMuUecKux ypaBHEHHM W HEPaBEHCTB.
Meton  pammoHanuzanuu.  Vcronap3oBaHue  CBOMCTB — (DYHKIMKA  TNpU  pelICHUU
norapu(MHUUECKUX U TTOKa3aTeNIbHbIX YpaBHEHUI U HepaBeHCTB. CHCTEMbI TOKa3aTeNIbHbBIX U
norapu(pMUUECKUX YpaBHEHUH.
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Tema 1.6. IIpousBoaHas

Teopusa. CxopocTh NpOTEKaHUs mnpouecca. MraHoBeHHass ckopocTb. KacaTenpHas k
rpapuky ¢ynkuuu. Ilonstue o mnpeaensHoM mnepexone. Ilpenen, ero cBoiicTBa,
3ameuarenbHble  npedensl.  [IpowsBognas.  Juddepennuman. HenpepblBHOCTH U
muddepenuupyemocts QyHkuuid. IlpaBuna BbeluMclieHHs NPOU3BOAHBIX. [Ipoun3BoaHBIE
pazimuHblX (yHKIUA. BTopas mpowusBojHas; ee MexaHWueckud cwmbici. [IpomsBojaHbIe
BBICIIIUX TIOPSJKOB. YpaBHEHHWE KacareiabHOW K Tpaduky ¢yaknuu. [Ipunoxenue
MPOU3BOAHON K uccienoBanuio ¢GyHkiud. MccnemoBanue (yHKIMHM Ha MOHOTOHHOCTD.
JloctatouHoe ycioBue 3kcTpemyMma. Hanbonbiliee © HauMeHblllee 3HAYCHHS (YHKIUUA Ha
MPOMEXKYTKE (KOHEYHOM W OeckoHeuHOM). Mcmonp30BaHMe MPOU3BOAHONW B (DU3HUECKUX
3a7ayax.

IIpaxmuka. PeumleHne 3aady Ha HaxoXKJAeHUe mpenenoB. HaxoxxaeHne npou3BOIHBIX
OPOCTBIX M CIHOXHBIX (yHKUuH. Pemenwe 3amad Ha wucciaenoBaHue (QyHKIMA Ha
MOHOTOHHOCTh. PelmeHne 3amad Ha HaxOXACHHE SKCTpeMyMoB (yHkiui. Haxoxmenue
acumnToT TrpadukoB. Pemienue 3amay Ha HaXOXKJIE€HHE HAMOONBIIETO W HAUMEHBIIETO
3HaYeHUs (PYHKIIMH Ha OTPE3Ke, pellieHue 3a7a4 Ha ONTUMHU3ALIUIO.

Tema 1.7. UaTerpan

Teopusa. IlepBooOpazHass u ee cBoiicTBa Heomnpenenennsiii uHTerpan. I[IpaBuna
HaXO0XJIEHUSI NEPBOOOPA3HBIX, HEMOCPEACTBEHHOE HHTETPUPOBAHHME, MHTEIPUPOBAHUE IIO
4yacTsaM, nojactaHoBka. [lmomans KpuBOJIMHEWHON Tpanenuu. OnpeneneHHbli HHTerpal Hu
ero coiictBa @opmyna Hetotona-JleiiOnuna. [IpubnmkeHHoe BHIYUCICHNE ONPEAETCHHBIX
uHTerpanoB.  IlpunokeHuss  uHTerpanoB. Boluncnenue 1uiomagei u - 00BEMOB
reoMerpuueckux ¢uryp. McnonpzoBanue nHTerpana B Gu3NYECKUX 3a1a4ax.

Ilpakmuxa. Pemienne 3amady Ha HaxoXXJIeHHE TMepBooOpa3Hoi. HaxoxaeHue
WHTETPAJIOB Pa3IMYHBIMU MeEToJaMu. PelleHue 3aa4  Ha BBIYMCICHUE IUIOLIAIA
KPUBOJIMHEHHOW Tpamenuu, Ha HaxoXJIeHue oOBeMOB TeoMeTpuueckux Ten. PemeHue
bu3uYecKuX 3a7a4 MpU MOMOITY HHTETpaa.

Pa3pnen 2. DnekTpoauHaMuka

YpoBeHb MpeAbSBIICHUS MaTepHalia OO0CCIICUYMBACT YyYalIMMCS pPEIIaTh 3aJadyu
MOBBIIICHHOTO  YPOBHS  CJIOXHOCTH M OKCIHEPUMEHTAIBLHO TPOBEPATH  OCHOBHBIC
3aKOHOMEPHOCTH 3JICKTPUYECTBA M MAarHeTU3Ma, a TaKXKe KOJICOATEIbHBIX M BOJHOBBIX
MIPOIIECCOB.

OOyuatomuecs OyayT 3HATh:

- OCHOBHBIE TMOHATHUS TEOPUM  DJIEKTPOMArHUTHBIX  KOJIEOAHUW W BOJIH:
ANIEKTPOMATHUTHAS  WUHIYKLHMS;  CAMOMHAYKLMS, HWHAYKTUBHOCTb, CBOOOJHbBIE U
BBIHY)KJICHHBIE KOJIeOaHMs; KoJeOaTelbHbI KOHTYp; TNEPEMEHHBIH TOK; pPE30HAHC,
AIIEKTPOMArHUTHAs BOJIHA; HMHTepdepeHuus, aucrepcus, Audpakuus, MOIIPU3aLUS
AIEKTPOMATHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI DJJEKTpUYECTBA M MarHetusma: 3akoH Kyrnona, 3akoH
coxpaHeHus 3apsaa, 3akoH Oma Ji1s1 HEOJHOPOJAHOM M MOJIHOM 1enu, npasBwia Kupxroda,
3akoH buo-Caapa-Jlannaca;
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- OCHOBHBIC 3aKOHbBI TCOPHUH JJICKTPOMAI'HUTHBIX KojeOaHuii H BOJIH: 3aKOH
BHeKTpOMaFHHTHOﬁ WHAYKOWUH, 3aKOHbI OTPAXCHUA, IMPCIOMJICHUA W  IOITIOIMICHUA
QJICKTPOMArnuTHBIX BOJIH, ITOCTYJIATBI TCOPHUHU OTHOCUTCIILHOCTH,

- CyTh OCHOBOIMOJIAraloIINX OIbBITOB JJICKTPOJAMHAMUKHU: OINBITOB {DpaHKIIMHA,
BosbTel, Kynona, Oma, Amnepa, @apanes, ['epua;

- BO3MOKHOCTH MPAKTUYECKOTO MPUMEHEHUS SABJICHUM U 3aKOHOB AJIEKTPOJUHAMUKHU:
ANEKTPOU3IMEPUTEIIbHBIE TPUOOPHI, MArHUTHAS 3allMCh 3BYKA, JJIEKTPOHHO-JIyuyeBas TpyOKa,
MOJIYIIPOBOJIHUKOBBIA JIMOJ, TEPMOPE3UCTOP, TPAH3UCTOP, TE€HEPATOp NMEPEMEHHOT0 TOKa,
cxema paauoTesie(OHHOM CBSA3M, MHIYKIIMOHHAs CBapKa, TpaHC(HOpMaTOpHI;

- OCHOBHBIE  M3MEpUTENbHBbIE  MOPUOOPHI  BIEKTPOJMHAMMKHU:  OCUUIUIOrpad,
MYJBTUMETP, TEPMOPEZUCTOD;

- METOBI PEIICHUS OJMMITHAIHBIX 33]1a4 110 3JICKTPOIMHAMUKE.
OOyuaromuecs OyIyT yMeTh:

- IMPaBHJIBHO  OIIMCBIBATH H OOBSACHATHL OCHOBHBIC SBJICHUS WU IIPpOUECCChI
QJICKTPOAWMHAMMHKH, JaBaTh TOYHBLIC OIMMPCACICHNA OCHOBHBIX MOHSITUH OJICKTPOMArdeTU3Ma,

- pemath 33Ja4d Ha 3aKOH COXPaHEHUs JIEKTPUYECKOro 3apsjna, 3akoHbl KyoHa,
Owma, mpaBuna Kupxroda, JleHua, 3aKkoH 3I€KTPOMArHUTHON WHIYKIWU; HA JABW)KCHHE U
PaBHOBECHE 3apSKEHHBIX YACTHUIL B AJIEKTPUUYECKOM U MATHUTHOM TIOJISAX;

- BBIUMCIATH HANPSDKEHHOCTb, HANpsDKEHHE, CHIIy TOKa, paboTy 3JIEKTPUUYECKOTO
IOJIsI, AJIIEKTPOEMKOCTh, MarHUTHYIO HMHIyKLHWIO, cuiay JlopeHua, cuily Ammepa, a Takxke
napaMeTpsl KoaeOaTeIbHOTO KOHTYpa U AJIEKTPOMAarHuTHOM BOJIHBI;

- U300pakaTh U YUTATh DJIEKTPUUECKHUE LIETIH, 3aBUCUMOCTH OCHOBHBIX
napamMeTpoB KOJeOaTeIbHOIO KOHTYpa OT BPEMEHU;

- CTPOHUTH BEKTOPHLIC JUAarpaMMBbl OJICKTPUYCCKHUX KOJIC68HHI>1;

- ONpENeNsITh SKCIEPUMEHTAIBHO MapaMeTphl JIEKTPUUECKUX Lenel, MPoBEPIATh UX
WCIIPABHOCTh; U3MEPATh MapaMeTphbl 3JIEKTPUUYECKOI0 M MAarHUTHOTO MOJEH; Mojay4yaTh Ha
ocuusuiorpade KapTHHY dJIEKTpUUEeCKUX Kosebanuil u purypsl Jluccaxy;

- T0JIb30BaThCA  (PU3BMYECKHMMH  MpUOOpaMHU:  aMIEPMETPOM,  BOJIBTMETPOM,
MYJIBTHMETPOM, OCIIIIIIIOTpadoM, TeHepaTOPOM IIEKTPUUECKUX CUTHAIIOB;

- peuaTth 3aJadyu I10 JJIICKTPUYCCTBY, MArHCTU3MY, KOJICOAHUSM TOBBIIICHHOTO
YPOBH: CIIOKHOCTH U OJIMMITMAAHBIC 3a/1a4u.

®opMbl 3aHATHI, UCTIOJIb3yEeMbI€ ITPU U3YUYEHHUH JTAaHHOTO pa3Jena:
- JIEKIMOHHAS;

- UHJYBHIyaJbHas padoTa;

- IpyImmnoBas padbora;

- WHJYBHJYyaJbHas KOHCYJbTalIUS;

- TpynnoBas KOHCYJIbTALUS;
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- HWTOTOBBIU TECT.

Tema 2.1. MarauTHoe moJie

Teopus. MarsuTHOE€ B3aHUMOJECHCTBUE TOKOB. MarHuTHOE€ moJie TOkKa. MarHuTHas
WHIOYKIWS. JIMHUKM MarHUTHOM WHAYKIMUA. MaruuTtHbeii notok. Cuna Amnepa. [IpunHnun
JNEUCTBUSA  DIIEKTPOU3MEPUTENbHBIX MpuOopoB. ['pomkorosoputens. Cuna JlopeHua.
JIBIJKEHUE DIEKTPUUYECKUX 3apANOB B AJIEKTPUYECKOM W MArHUTHOM IMOJSAX. Y CKOPUTENIN
3apspKEHHBIX YacTHIl. Macc- ciektporpad. MaruuTHbIe CBOMCTBA BEIIECTB. DJIECKTPUUCCKUN
JBUTaTEeIb MMOCTOSIHHOTO TOKA.

Ilpakmuka.  BbluuciaeHWe UHAYKIIMM  MAarHATHOTO MOJA [ Pa3IMYHON
KoH(pUrypanuuu npoBoAHUKOB. Pacuer cunbl Amnepa u JlopeHna, napameTpoB TpaeKTOPUU
3apsHKEHHBIX YacTHIl B MAarHUTHOM Tmosie. KayecTBeHHOE OmMcaHue SBJICHUM, CB3aHHBIX C
MarHUTHBIM I10JIEM B BEIIECTBE.

Tema 2.2. DneKTpOMaroHuTHasE UHIYKIUA

Teopus. SIBnenue snexrpoMarHuTHOM MHAYyKUMH. DJIC mnaykuuu. MHIyKOIHOHHOE
ANEKTPUUYECKOE MOoJie. 3aKOH AJeKTpoMarHUTHOM uHAyKuuu. [IpaBuno Jlenma. Buxpeoe
AIIEKTPUYECKOE ToJIe. DNEeKTpoAnHaMuYecKuid MukpodoH. Camonnaykuus. THIyKTUBHOCTb.
Binsaue cpenbl Ha MHAYKTUBHOCTb. OHEPrus MarHUTHOro moJisd. IDLIoTHOCTH 3HEpruu.
OTHOCHUTENIBHOCTD IEKTPUYECKOI0 U MAarHUTHOIO IOJIEH. IIIMOTHOCTE 3HEpruM MarHUTHOTO

MOJIsA. DIEKTPUYECKUN TEHEPATOP
MTOCTOSIHHOTO TOKA.

Ilpakxmuka. PelmeHHe KayeCTBEHHBIX M PACUETHBIX 33134 IO JJIEKTPOMAarHUTHOU
uHayKuuu. Beruncnenne OJIC  caMOMHAYKIMHM, SHEPIUHM 3apsHKEHHOM KaTyIIKH U
MAarHUTHOTO TOJIA.

Tewma 2.3. DneKTpOMarHuTHbIE KOJIEOAHUS U BOTHBI

Teopus. KoneOarenbHoe MABM)XKEHHME U KonebOarenbHas cuctema. CBOOOJHBIE
Kose0aHusl B UJEaIbHBIX KoJieOaTeNbHbIX cucTeMax. ['apmonndeckue konedanus. [lepuon,
yacToTa, aMIUINTyAa, ¢aza TrapMOHMYECKHX KosiebaHuil. [lpuHIMI cynepno3uiuu.
['padmyeckoe mpeacraBiecHUE TrapMOHUYECKUX Kojebanuid. CrokeHue TapMOHUYECKUX
koneOanuii. Bekropuele nuarpammbl. Herapmonuueckue konebanus. CBoOOnHBIE
AIIEKTPOMArHUTHBIE KoyieOaHUS B KOHType. IIpeBpalieHue sHepruu B KoJieOATEIbHOM
koHType. CoOcCTBeHHasi 4YacToTa KojJeOaHUN B KOHType. 3aTyXallue 3JIEKTPUUYECKHE
Kosie0aHusl. AHAIOTHsI SJIEKTPOMAarHUTHBIX M 3JIEKTPUUYECKUX KoJeOaHUW. ABTOKOJICOaHMS.
['enepaTop He3aryxaromux KojeOaHu (Ha TpaH3UCTOpE). BBIHYXJIEHHBIE SJEKTPUUECKUE
kojiebanus. IlepemeHHblli TOK. ['eHepaTtop mepeMeHHOro Toka. JleHcTByromiue 3HaAYEHUs
HANPSDKEHUH W CUJIBI TOKA. AKTUBHOE, €MKOCTHOE M WHAYKTHBHOE COMPOTHBIICHHUS. 3aKOH
Oma i SIeKTpUYECKOW MMy TMEePEeMEHHOrOo TOKa. Pe30HaHC HampsyKeHHd W TOKOB.
Cnioco0bI oJy4eHus HerapMOHUYECKuX Kosiebanuit. Tpanchopmarop.

DNEeKTpOMarHUTHOE  MOJIe.  DJEKTPOMATHUTHBIE  BOJHBI M CKOPOCTb  HX
pacnpocTpaHeHusi. YpaBHeHHE BOJHbL. OTpaxkeHue, MpeaoMiieHue, HHTep(epeHus,
nudpakuys, TOJISPU3ALMS SJIEKTPOMArHUTHBIX BOJH. DHEPrUsl 3JIEKTPOMAarHUTHOW BOJIHBI,
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oObeMHasi TJIOTHOCTh 3Hepruu BoyHBL. M300petenune pammo A.C. I[lomoeim. [lpunnmmn
panuoTeneOHHON CBSI3U, MOIYJALUS U AeTeKTHpoBaHue. [IpocTedmmii paguonprueMHUK.
Pagnonokauus. TeneBunenue. Pazsutue cpencts cBsa3u B Poccun.

[ToctynaTtel T€OpUM OTHOCHUTENBHOCTH JDUWHINTEIHA. OCHOBHBIE CJEACTBUS TEOPUH
OTHOCUTEJIBHOCTU M HMX J3KCIHEpPUMEHTalIbHas mpoBepka. CKOpOCTh CBETAa B BAKyyMe€ Kak
NpeJielibHass CKOPOCTh Iepeadyn curHajga. MMmynbc, 3HEprus U mMacca B PENSITUBUCTCKOM
JAHAMUKE.

Ilpakmuxa. TlocTpoeHne BEKTOPHBIX JMArpaMM JJICKTPUYECKUX KoJsieOanuii. Pacuer
napamMeTpoB LIEMHU MEPEMEHHOI0 TOKAa (€EMKOCTHOIO M HMHAYKTUBHOTO CONPOTUBJICHUN U
MOIIIHOCTH TEPEMEHHOr0 Toka). PemieHue 3agad mo 3J€KTPOMArHUTHBIM KOJICOAHHSIM H
BOJIHaM, pacueT koddpduuuenta tpanchopmauuu. KauecTBeHHOE M YHMCIEHHOE ONMUCAHHE
3¢ (HEeKTOB TEOPUU OTHOCUTEITHLHOCTH.

Pasnen 3. Ontuka. KBanTtoBas u sigepHas ¢pusnka

VYpoBeHb MpeabsABICHUS MaTepuana oOecHeunBaeT YYalluMCsl pellaTh 3ajadu
MOBBIIIICHHOTO  YPOBHSA  CIOKHOCTHM M JKCIEPUMEHTAIBHO TPOBEPSATh OCHOBHBIC
3aKOHOMEPHOCTH ONTHKH, aTOMHOW (PU3UKK M PU3UKH ATOMHOTO SIpa.

OOyuaromuecs OyayT 3HATD:

- OCHOBHBIC TOHSTHS ONTHKHU: CBET, JIMH3a, 3€pPKajo, MHUMOE U JACHCTBUTEIHHOE
u3o0paxeHue, HMHTEpPEpeHuns, AUPpPaKUMs U TMOJNApU3aLUs CBETa; AUQPPAKIMOHHAS
peleTKa, 30HHas JIaCTUHKA;

- OCHOBHBIE MOHSATHS KBAaHTOBOM (PU3UKU: TEIJIOBOE M3IydeHHE, aOCONIOTHO YEpPHOE
Teno, KBaHT, (PoToH, PororddexT, cranrmoHapHOE COCTOSHHWE, W30TON, KBAaHTOBAHUE U
JTUCKPETHOCTh, 1€OpONIeBCKasl IIMHA BOJHBI, SIAPO, HEUTPOH, MPOTOH, SIAEPHBIA peaKTop,
CUYETUMK U JIETEKTOP YaCTHUIL U Ap.;

- OCHOBHBIC 3aKOHBI ONTHKU: 3aKOH OTPaXCHUsS U MPEIOMIIEHMs CBETa, YPAaBHEHUE
TOHKOM JHMH3BI M CHEpPUUECKOro 3epKaja, yYCIOBUE MAaKCUMYMOB M MHHHUMYMOB
uHTep(PEepeHIIMOHHON U TudpaKIIMOHHON KapTHHBI, 3aKoH byrepa- JlamOepra-bepa, 3akon
Mamntoca;

- OCHOBHbBIE€ 3aKOHbI KBAaHTOBOW (u3uku: 3akoHbl Buna u Credana- bonbimana,
3akoHbl CTosieToBa M YypaBHeHHMe OWHIITeHHa s (oToaddekra, mocrynatel bopa,
runoTe3a jJe bpoins, cooTHomieHue HeompeaeneHHocTed — [elizenOepra, 3akoH
PaIMOaKTUBHOIO paciiajia, MpaBuiia CMEIICHUS MIPU PAAUOAKTUBHBIX U3TYyUYCHHUSIX;

- CYTh OCHOBOIIOJIATAIOIIMX ONBITOB ONTUKH W KBAHTOBOM (DU3MKHU: OMBITOB
Herorona, FOnra, ®penens, Pezepdopna, Komnrona, Cronerona, Jlebenesa u ap.;

- BO3MOKHOCTH MPAKTUYECKOTO TPUMEHEHHUsI SBICHUH W 3aKOHOB ONTHKU U
KBaHTOBOM (DM3HMKHU: OYKH, MPOCBETNIAIOIIAs OMNTHKA, Teneckor, (orosnement, I[13C-
MaTpulla, CIIEKTPaIbHbIN aHAJU3, ATOMHAs JIEKTPOCTAHIIUS, TydeBas Tepanus 1 ap.;

- OCHOBHBIE HU3MEPUTENIbHbIE NPUOOPHl ONTHUKM M KBAHTOBOM (DM3HUKHU: TMOJSIPOUT,

pedpakTomMeTp, ciekTporpad, AMPpakuOHHAs pelieTka, (OTOANEKTPOHHBIA YMHOXKUTEIb,
dboTtopesuctop, cueTuuk I eitrepa;
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- METOBI PEIICHUS OJMMITHAIHBIX 33]1a4 IT0 ONTHKE U KBAHTOBOU (DHU3HKE.
OOyuaromuecs Oy1yT yMETh:

- IMPaBHJIBHO OIIKUCBLIBATL U O0OBSACHATHL OCHOBHEIC ONITHYCCKHE U KBAHTOBBIC SIBIICHUS
1 IIPpOLECChI, AaBaTb TOYHLIC OIMPCACICHNA OCHOBHBIX MOHSITUH ONITUKA U aTOMHOM (1)I/ISI/IKI/I,

- pemiath 3aJaud Ha 3aKOHBI (PoTOI(deKTa, 3aKOHBI BOJHOBON M T€OMETPHUYECKOM
OTITHKH, 3aKOH PaJIMOAKTUBHOTO PacCIajia;

- BBIYUCIIITH MAapaMeTPhl ONTHYECKUX cHUCTeM ((DOKYCHOE pacCTOSHUE JIMH3BI,
YBEIMYCHUE M300paKCHHS, TOJIIUHBI TJICHOK), aTOMHBIX COCTOSHUHN (paguychl OpOUTHI H
CKOPOCTh JJICKTPOHA, paboTa BBIXOJA DJEKTPOHA) W SACPHBIX peakiuuid (BbIaeTIseMast
TEIIOTA);

- CTPOUTH XOJI JTy4el B ONTUYECKUX CHUCTEMaX, U300paxxkaTb HHTEp(PEepEeHIIMOHHBIE
U TU(PPAKIMOHHBIE CXEMBI, a TAK)KE SHEPTETUYECKUE YPOBHU aTOMA;

- IMPOBEPATHh SKCIEPUMEHTAILHO 3aKOH Mairoca, 3aKOH MPEeNIOMIIEHUS] U OTPaKEHUS
cBeTa, 3akoH byrepa-JlamGepra-bepa; nomyuats uHTEphEpEeHIMOHHbBIE U AU(PPAKIIMOHHBIE
KapTUHBl 110 pa3IMYHBIM CXE€MaM M ONpEeAENsATb M3 HUX MapaMeTpbl OTPAXKAIOIUX U
IPOIYCKAOLINX CUCTEM, OIpPENENATh (POKyCHOE pacCTOSIHWE JIMH3bI; HAOII0aTh aTOMHBIE
CIEKTPBHI;

- M0/Nb30BaThCs  (pU3MUECKUMH NpuOOpaMM ONTUKM M  KBAHTOBOM  (PU3MKU:
noJisipousioM,  pedpakromerpoMm,  crekrporpadoM,  IUGPAKUMOHHONW  PEIIETKOMH,
(b OTORIEKTPOHHBIM YMHOXKHTETIEM, (POTOPE3UCTOPOM, TUH30;

- peuiaTthb 3aJila4u 110 OIITUKC U aTOMHOM (1)I/IBI/IKC IMOBBINICHHOT'O YPOBHA CJIO0KHOCTU U
OJIMMIIMAJHBIC 3a1a4u.

DopMBbI 3aHATHH, HCIIOJIB3YyEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:

JICKITMOHHA,
- UHAUBUIYyaJIbHAs padoTa;

- rpymnmnoBas pabora;

-  WHAWMBUAYyaJbHAasl KOHCYJbTAlUS;
- TpyNIoBas KOHCYJIbTaIUS;

-  UTOIOBBIM TECT.

Tewma 3.1. BosnHoBast ontuka

Teopus. DIJIEKTPOMAarHWUTHBIE W3JIy4EHUS pa3HbIX JUIMH BOJIH - PaJUOBOJIHBI.
HNudpakpacHoe wu3ilyuyeHue, BUIUMOE H3IyUYCHHE, YIbTpaduOoIETOBOE, PEHTTEHOBCKOE U
ramma-usinydenue. CBeT Kak 3JeKTpoMarHuTHas BojHa. CkopocTh cBeTa. KorepeHTHOCTb.
Untepdepennus ceera. Mutepdepennmonnsie cxembl (cxema lOura, 3epkano Jlnoiina,
ounpuzma u Ouzepkana @Ppenens). CrekTpanbHOE pa3joKEHUE MPH HHTEPPEpPEeHIUH.
Hudpakus ceera. [lpunnun [toiirenca-®Openens. Metoa 300 @penens. AudpakuronHas
penieTka.
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Hudpakiuonnsiii crnektp. OrmnpeneneHue AIUHBI CBETOBOM BoiHBL. [loHstne o
rojorpaduu. [lonspuszamus ceera U ee NpUMEHEHUE B TeXHHKE. Jlucnepcust ¥ MOTJIoeHUEe
cBera. 3akoH byrepa-JlemOepTa-bepa. /lucniepcuonnsiii criekTp. CIIEeKTPOCKOIL.

Ilpaxmuxa. W300paxkeHue, aHaIW3 M pacueT Pa3IMYHBIX HHTEPPEPEHLIUOHHBIX H
mudpakiMOHHBIX cxeM. Permenue 3amad Ha 3akoHbl byrepa-JlambGepra-bepa m Maioca.
Bbeluucienre HM3MEHEHUs JUIMHBI, YacTOThl, CKOPOCTH W HWHTEHCUBHOCTU CBETa IIpH
IIPOXOXKJAEHUHN €T0 Yepe3 BEIIECTBO.

Tema 3.2. ['eomeTprueckast ONTUKA

Teopusa. T'eoMeTpuueckass ONTHUKA KaK IMPEACIbHBIM Ciydyaldl BOJHOBOM OITHKH.
3aKOHBl TE€OMETPUYECKOM ONTHUKHU: 3aKOH IMPAMOJHUHENMHOTO PaCIpOCTPAHEHUS, 3aKOH
OoTpaxkeHusi, 3akoH mnpenomiieHus cBeta. [lpuHuun ®epma. Ilnockoe u chepuyeckoe
3epkana. [lomHoe otpaxenue. Jlunza. @opmyna ToHkoi mnuH3bL. Cdepuueckas u
XpomaThueckas adeppaiusi. Y BeTu4eHHUe JIUH3BI.

I'ma3z xak ontuyeckas cucrema. ledexrtbr 3penus. Ouku. dotomerpusi. CBETOBOM
notok. Cuina cBeta. OCBEIIEHHOCTh. 3aKOH OCBEIIEeHHOCTH. CyOBbEeKTUBHBIE U OOBEKTUBHbIE
XapaKTEepUCTUKU U3nydeHus. Onruueckue mnpubopel. DoTtoanmapar, NTPOEKIIMOHHbBIE
anmaparsl, Jiyria, MUKPOCKOII, 3puTelbHbIe TpyObl, Tesneckomn. Pa3pemaromas crnocoOHOCTh
ONTHYECKUX MPUOOPOB.

Ilpaxmuxa. Iloctpoenue xona iayda (M300pakeHU) IpH MPOXOKIACHUH (OTPaKEHUN)
CBETa B PA3IMYHBIX ONTHYCCKUX CHUCTEMaxX (JIMH3BI, MPO3PAYHBIE TPU3MBI U IUTACTHUHBI,
3epKaia), orpeeJeHre apaMeTpoB dTUX CUCTEM. Perienne 3a1ad Ha 3aKOHBI OTPAKCHUS U
nperoMiieHUs. BbluncieHne mapamMeTpoB H300pakeHHs B pa3iMYHBIX MpHOOpax,
BOOPY’KAIOIIUX IJ1a3 YeJOBeKa (TEJIECKOIl, JIyna, MUKpockom). Pacuersl dhoToMETprUIeCKUX
BEIIMYUH B CIIydae Pa3IMUYHbIX HCTOYHUKOB CBETA U OTPAKAIOIINX TTOBEPXHOCTEH.

Tema 3.3. ®usuka aroma

Teopus. BO3HUKHOBEHME YYEHHS O KBaHTaX. 3aKOHbl TEIUIOBOTO W3IyYCHHUS.
doTornekTpudeckuii 3P HEeKT 1 ero 3akoHbl. YpaBHeHue GpoToddpdexra. DOTOH, €ro FIHEPTUL
u umnyibc. Dpdexkr Komnrona. OmbiTr borte. Ilpumenenune dotodddexrta B TEXHHKE.
HaBnenue cBeta. OnbiThl JIebenera. Dpdext Komnrona. BosHOBbIE 1 KBAaHTOBBIE CBOMCTBA
ceera. OnNbITBI M SBICHUS, IOATBEPKIAOIINE CIOXKHOCTh aroma. Mozaenb artoma
Pesepdopna. KsantoBpie moctymarel bopa. Mogenr aroma Bomgopoma mo bopy.
[IpoucxoxneHne AMHEHYAThIX CHEKTPOB. CHEKTpbl U3IyYE€HHS W NOTJIOIIEHHS. OIBITHI
@panka u 'epuna. CrnekTp 3HEPreTHUECKUX COCTOSIHMM aTOMOB. CHEKTpalbHBIA aHaJu3.
Tpynnoctu Tteopun bopa. I['mmoresa ne bpoins. BosHOBBIE CBOWCTBA 3JIEKTPOHA.
KopnyckynsapHo- BonHOBoM ayanu3Mm. CooTHolLIeHHe HeompeaeneHHocTel [eiizenOepra.
[lonsiTue 0 kBaHTOBOM MexaHHKe. COOTHOLIEHHE HEONpENEIeHHOCTEH. ATOM BOAOPOJA.
CnuH »3J€KTpOoHAa, MHOTO3JIEKTPOHHBIE aTOMBbIL. BbIHyXIeHHOe uznmydeHnue. Jlazepel U ux
npumeHeHue. IlousaTue 0 HeJIMHENHON ONTHKE.

Ilpaxmuxa. Beruucienne XxapakTepUCTUK TEIUIOBOTO M3JIy4Y€HUS aOCOIMIOTHO YEPHOTO
tena. IlocTpoeHne HHEPreTMYeCKUX ypOBHEHM aTOMa M pacyeT napaMeTpoB JJIEKTPOHA B
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atome. Pemenne 3amad Ha 3akoHBI (PoTOdd(HEKTa M COOTHOIICHHS] HEOIPEIACICHHOCTH
[eii3eHOepra, ormnpeneicHUE BOJHOBBIX W KOPITYCKYJIIPHBIX IapaMeTpoB (OTOHA W
MHUKPOYACTHII.

Tema 3.4. ®u3nuka aTOMHOTO sApa

Teopusa. CoctaB aTOMHOTO siapa. M3otonel. fnepHble CUIbl. DHEPIUsl CBSA3M aTOMHBIX
anep. CHEKTp DSHEPreTHYecKHX COCTOSSHUM aTOMHOro sjapa. ['amMma- H3iIydyeHwue.
PamnoaktuBHOCTh. PamnoaktuBHBIC TpeBparieHus sigaep. Anbda-, Oeta- pacman, ramma-
u3nyuyeHue npu anbda- u Oera-pacnagax. Heiltpuno. MckyccTBeHHast paguoakTHBHOCTb.
[To3uTpoH. DKCIIEpUMEHTAJIBHBIE METOJbl PETUCTPALMM 3apSHKEHHBIX YacTUL. 3aKOH
PaIMOaKTUBHOIO pacrana. SaepHbie peakiuu. DHEPreTUUECKUN BBIXO SIACPHBIX PEAKIIUi.
Henenue sanpep ypaHa. Snepuslii  peaktop. Tepmosiaepnas peakuusa. Ilomyuenwne
PAaIUMOAKTUBHBIX M30TONOB M MX HCHOJb30BaHue. [loHATHE O 03¢ H3IyYECHHS U
OHMOJIOTMYECKOU 3aIIUTE.

DneMeHTapHble YacTHLbl. AHTUYACTHUIbl. B3auMHbIE NpeBpalIeHUs] 3JIEMEHTAPHBIX
yactull. PyHaameHTalbHble B3aumopencTBus. Kiaccuukamnus saeMEHTapHBIX YacTHIL.
CrekTpbl 2JIEMEHTApHBIX YacTULl. JIeNTOHBI. AJIPOHBI, KBAPKH, TITFOOHBI.

IIpaxmuka. Pemenue 3a1a4d Ha MPAaBWJIO CMELIEHUS IIPU PAAMOAKTUBHBIX M3ITYyYEHUAX
M 3aKOH DPAJAMOAKTHBHOTO pacnana. BeluucieHne 3HEPTUM, BBLACISAIOMIECNUCS B SAECPHBIX
peakuusix. CocTaBlIeHHE YpPaBHEHUN TEPMOSIEPHBIX PEAKIMI M ONpEeNeNeHre NPOAYKTOB
ITUX PEAKLIHM.

HToroBoe 3ansaTue

KonTponbhas pabdora.
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OPITAHU3ALMOHHO-ITEJAT'OTMYECKHUE YCIIOBUA

PEAJIM3AIINU TTPOT'PAMMBI
Paznen | ®opma | [Ipuémel un Hunaktnueck | Texunuecko| Popma
METObI 1505 e
3aHATUA OpraHu3aluu Marepuall. OCHAIIEHU | TOABEICHUS
e
00pa3zoBaTenbHO | DIIEKTPOHHEIC UTOTOB
ro
npoiiecca HMCTOYHUKHU
Matematu | KomOun| 1 1) Pasmatounsie| 1) 1)
Ka U Yudbopmanmon [lepconansu| KonTponbHa
HO-
B POBaHHA| PELENTUBHBIA | MAaTEPUAJIbI BIN g pabota
q KOMIIBIOTEP
bu3gecKu 2)PenponykTusH| 2) [Ipe3enTammm| 2) 2)
X BIN [Ipoexkumon | KontponsH
H
mpoIreccax 3)IIpobnemuoe | 3) Cailt oe
U3JI0)KEHHUE alexlarin.net 000pyI0BaH | bIii TECT
ue
"YacTu4Ho- 4) Caiit 3) Hoctyn k
mathus.ru
IOV CKOBBIN CEeTH
NuTtepHer.
5) 4) Hannune
JIMCTaHIIMOHHBIN 2JICKTPOHH0
151
MOYTHI
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Mexanuka [KomOuHu|1 1) YueGHo- 1) 1)KonTposibH
)N HpopMaImoHHO [TepconanbH|a
pOBaHHAas [PEIICNTUBHBIHI METOJMYECKOE | bl s paboTa
KOMITBIOTED
2)PenpoiyKTHBHBI TOCOOHE 2) 2)
151 [Ipoexumon [KoHTpoONBH
H
3)[Ipobnemuoe | «Kunemarukay, | oe
U3JI0KEHHE «/Innamukay», | oOoOpyAOBaH bl TECT
ue
~HacTuaHo- «3aKOHBI 3) Hoctym K
MOMCKOBBII COXpaHEHUs» | CETH
HNuTepHer.
5) 2) Pazpgarounsie | 4) Hamnune
I[I/ICTaHIII/IOHHHﬁ MaTepHalbl 3JICKTPOHHO
3) [Ipe3enTanus |l NOYTHI
4) Canrt 5) JleMoHCTp
mathus.ru aly HOHHOE U
1abopaTopH
oe
o0opymoBaH
ue
Mouiekynsp [KoMOuHmIq ) 1) VueGHo- 1) 1)
H as pU3MKapPOBAHHAS
udopmanmonno-| merogudeckoe | IlepcoHanbH KonTtposbHa
pEUEnTUBHBIN BIN s paboTa
KOMITBIOTED
2) nocoowue 2) 2)
PenpoayKTUBHBIN [Ipoexumon [KoHTpoNbH
H
3) [Ipobnemuoe | «MomekymspHasi| oe
U3JI0KEHHE buzuKa» 000pyI0BaH |blid TECT
ue
4) YactuuHo- 2) Paznarounsie | 3) Jloctym kK
MOMCKOBBII MaTepHuabl CeTH
NuTtepHer.
5) 3) [Ipezenranuu | 4) Hannuue
JucTaHIIMOHHBIN 4) Caiir 9JIEKTPOHHO
mathus.ru M TIOHITHI
5) JemoHcTp
al] MOHHOE U
1abopaToOpPHO
e
000pynoBaH
ne
(hu3nIeCcKoro
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Dnextpo- |KOMOHUHH[]) 1) YueGHo- 1) Ilepco|1)KonTpoin
nuHaMuKa PO orad NH}opMarimoHHO- METOIUYECKOE  [HATIbHBIN Ha g paboTa
pEeUEenTUBHBIN
2) nocooue KOMIIBIOTEP 2)
Pernpo1yKTUBHBIM KonTposibH
3) [IpoGiiemuoe  [«DnekTpuyeckoe|2)
[IpoexkimoHH
U3JI0KEHHE noJie. 3aKOHBl  [0€ BII TECT
4) HactuuHo- MOCTOSITHHOTO ~ |000py/I0BaH
ne
MMOUCKOBBIU TOKa», 3) Hoctyn k
5) «MarautHoe  [ceTH
JMCTaHIIMOHHBIN |TTOJIE. NuTepHeT.
Onektpomaraut [4) Hannuwne
Hasl UHIYKIUS», PICKTPOHHOU
«Konebanusa u  |[IOYTHI
BOJIHBD) 5) JleMOHCTp
2) PaznaTtounkle |all HOHHOE H
MaTepHuabl abopaTopHO
3) IIpezentanun |e
4) Caiit o0opynoBaH
mathus.ru ne
(hU3nIeCcKoro
KaOuHeTa
Onrnka u KRomMOuHH|G) 1) YuebHo- 1) 1)KoHTposib
KBaHTOBasl [pOBaHHAas
du3uKa I/IH(i)OpMaHH?HHO- METOIMYECKOE H?pCOHaJIBH Ha 51 paboTa
pEeUEenTUBHbBIN 1817
KOMITBIOTEP
7) nocooue 2) 2)KoHTpo1b
PenpoayktuBHbIN |«ONTHKA. [IpoexkimoHH H
8) [Ipobiiemuoe |KBanToBas oe
M3JI05)KEHHE buzuka» o0opy0BaH Il TECT
ne
9) UactuuHo- 2) Paznarounsie [3) Hoctyn
[MOUCKOBBIM. MaTepUabl CeTH
uTephe.
Jlucranunonnsin |3) [Ipezentaunu |4) Hamnuue
4) Caiir DIIEKTPOHHOMN
mathus.ru MOHTRT
5) Jemo
H
CTpaLlMOHHOE
17§
1abopaToOpPHO
e
000pynoBaH
ne
(bu3nIecKoro

KaOuHEeTa
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