MynununaasHoe 001eo0pa3oBaTebHOE OI0KETHOE yupexaeHue numeit Ne 1 c.
BonbieycThHKHHCKOE MYHUIIMITAIBHOTO paiioHa MedeTnuHckui paiton PecriyOnuku

bamkoprocran
[IpunsTo Ha 3acenannu Y1Bepxaaro: JIUPEKTOP
eJarorudyeckoro coBeTa babymkuaa H.I'.
ot 28 mas 2021 . ITpukaz Ne 204 ot 02.06.2021 r.

[Iporokoun Ne 10.

JOITOJIHUTEJBHAA OBIIIEOBPA3OBATEJIbHASA
OBHIEPA3BUBAIOIIAA ITPOI'PAMMA «Ha npoctopax ¢puzukm»
HAITPABJIEHHOCTbL: ECTECTBEHHOHAVYYHAS

VYpoBeHb: 6a30BbIi

Bo3spact obyuaromuxcsi: 15-18 ner Cpok peanuzanuu: 2 roaa

ABtop-coctaButens: PUO,
Yuurens pusuku: ['anmmes A. K.



AR S e

C. bonemas Oxka, 2021 roxg

COJIEP’)KXAHUE

[TOSICHUTEABHAS 3AITHCKA «..ccnvveenreerireeereenireenireesneeereesneeenseeenaneenane 3
YueOHbIN (TEMATHICCKUAN) TUTAH |- TOM..uveeevieeiieeiieeeieeeiee e, 8
Copeprkanue yueOHOTO (TeMaTHYECKOr0) MiiaHa 1-if rof ............... 9
YyeOHbIN (TEMATUUECKUN) TUTAH 2T TOM.uvveeevieeiieniieeniieeniee s 19
Copnepxanue y4eOHOro (TEMaTUUECKOT0) TiaHa 2-i TOf ................ 20
Opranu3zalmoHHO-TNIEJarOTHYECKUE YCIOBUS pealn3aliy MporpaMMBbl
.......................................................................................................... 30
CHUCOK JIUTEPATYPBI .vvvvveeeeenurrreeeeannnrreeeessurreeesesssseeesssssseeessssssseees 32



[losscEUuTEILHAA 3aTUCKA

dusznka, Kak Hayka O Haumbojee OOIMMX 3aKOHAX TMPUPOJBI, BHOCHT
CYIIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHMI 00 OKpy»KatoieM Mupe. OHa pacKphIBaeT poJib
HAyKH B OKOHOMHYECKOM U KYyJIbTypHOM pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(hOpMUPOBAHUIO COBPEMEHHOTO HAyYHOTO MHUPOBO33PEHHUS. SIBISASCH OCHOBOW HAay4dHO-
TEXHUYECKOTO TMporpecca, (pu3mka MoKa3biBaeT TYMAaHUCTUYECKYIO CYITHOCTh HAYYHBIX
3HaHWM, TIOMYEPKUBACT WX HPABCTBEHHYIO IICHHOCTh, (OPMHUPYET TBOPUYECKHUE
CIOCOOHOCTH ydJamuxcs. ['ymaHuTapHOe 3HaueHUE (PU3UKU COCTOUT B TOM, YTO OHA
BOOPY)XaeT 00ydYaromerocs Hay4YHbIM METOJOM IIO3HAHWs, IMO3BOJSIONIUM TOJy4aTh
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUPE.

JlaHHas mporpaMmMa pa3paboTaHa Ha OCHOBE MPOTPAMM:

. «[Iporpammbl 3nmekTuBHbIX KypcoB. ®Pusuka. 9-11 kmaccel. [Ipoduibhoe
oOyudenue», coctaButensb: B.A. Koposum, - «podar», 2007 r. 1 aBTOpCcKOl mporpamMmsi:
B. A. Opnos, I0.A. CaypoB «MeTosl pemienus pusnueckux 3agauy», - M.: Ipoda, 2008
r. «/30pannbie Bompockl (usukm»  (pazpabotumk M.A. CrpokoBa, memaror

nonoaHuTenbHOr0 00pazoBanus [ bOY Illkona Ne 46 - Mocksa, 2016r.);

o denepanbHoro 3akona "O6 oo6pazoBanuu B Poccuiickoit @eneparnuu" ot 29.12.2012 N

273-@3;

e npuka3za MunucrepcTBa oOpazoBanus 1 Hayku Poccuiickoit ®denepanuu ot 17

nekaopst 2010 r. Ne 1897 «O06 yTBepxkaeHnu GpeaepabHOro rocyaapcTBEHHOTO

00pa30BaTeILHOTO CTaHAApTa OCHOBHOTO OOIIET0 00pa30oBaHusy (B pEIaKIMK MpUKa3a

MunoOpnayku Poccun ot 31 nexabps 2015 r. Ne 1577);

e npuka3za MunucrepcTBa oOpazoBanus u Hayku Poccuiickoit denepanuu ot 17 mas

2012 1. No 413 «O06 ytBepxkacHUU (henepaibHOro rocy1apCTBEHHOTO0 00pa30BaTeIbHOTO

CTaHJapTa CPeHEro o0IIero o0pa3oBaHus» C U3MEHEHUSIMU, YTBEPKAECHHBIMU

npukazamMu MunuctepcTBa oOpazoBanus U Hayku Poccuiickoit @eneparuu Nel645 ot

29.12.2014 r., Ne 1578 o1 31.12.2015 1., Ne 613 01 29.06.2017 1.

® KOHUEMINHU JYXOBHO-HPABCTBEHHOI'O PAa3BUTHS U BOCIMTAHUS JINYHOCTU FPAXKIAHUHA.
. e CanlluH 2.4.2.2821-10 «CaHnuTapHO-3M1AEMHOJOTHYECKHE TPEOOBAHUS

K YCIOBUSIM U OpraHu3alud OOy4deHHs B 00I1e00pa30BaTEIbHBIX YUPEKICHUIX:

MIOCTAHOBJICHHUsSI [ JIaBHOTO TOCYJapCTBEHHOTO CaHMTApHOro Bpaya Poccuiickoi

Ddeneparuu ot 29 aexadps 2010 Ne 189.

HanpasnennocTs mporpaMmsl

[Iporpamma «Ha npoctopax ¢usuku» (nanee [IporpamMmma) umeer €CTECTBEHHO-
HAYYHYIO HalPaBJICHHOCTb, B CBSI3U C 3THUM PacCMaTPUBAIOTCSA TPU aKTyaJIbHBIX acIlleKTa
U3Y4YECHUS:



. TEOPETHUYECKHI: COAEPKAHUE MPOrpaMMbl PACCMaTPUBAETCA KAK CPEICTBO
OBJIAJICHUS] KOHKPETHBIMU (PU3NYECKUMU 3HAHUSIMH U YMEHHUSIMH, HEOOXOJUMBIMU JIJIs
IPUMEHEHUS B TPAKTUYECKON ACSATENBHOCTU U JJI U3yYEHUS CMEKHBIX JTUCLUILINH;

® HpPIKJ'I&I[HOﬁZ COACPIKAaHUC IIpOrpaMMbl pacCMaTpuBacTCsa KaK CpPCACTBO
IMO3HAHHA OKPYXAICro Mwupad, € IMOMOHIBKO KOTOPOIO OCYHICCTBIIACTCA HAYYHO-
TEXHUUYCCKUHI MporpecC U pasBUTHC MHOTHUX CMCKHBIX JUCHHUIIINH,

. 00111e00pa30BaTeNbHbIN: COEpKAHUE NPOrpaMMbl PACCMATPUBAETCSA Kak
CPEIICTBO PAa3BUTHS OCHOBHBIX MO3HABATEJBHBIX IMPOILIECCOB, YMEHUS aHAIM3UPOBATD,
BBISIBJISITh CYIIHOCTH M OTHOILIEHHUS, pa3pabaTbiBaTh IUTaHbI JACHCTBUN M JeNaTh
JIOTUYECKHAE BBIBOJBI, OMHUPAsCh HAa TAaKUE ITUCIUIUIMHBI, KaK MaTeMmaThka, (U3HKa,
XUMUSL.

AKTYyaJIbHOCTB IPOrPaMMBbI

AKTYyanbHOCTh MpOTpaMMbl OOYyCIIOBJI€Ha TEM, YTO B HACTOsIIEe BpeMs B
00111eCTBE MTOBBIIIIEH HHTEPEC K €CTECTBEHHBIM HayKaM. MHOTHE acTIeKThI

OBPEMEHHOM JKM3HU - HAYYHO-TEXHUYECKHUM MTPOrPECC, aBTOMATU3aLMs IPOU3BOJICTBA,
OCBOCHHE KOCMHUYECKOTO MPOCTPAHCTBA U T.J., HEMBICJIMMBI 0€3 yCTeX0oB B 00JIacTh
busuku. du3uka - 3T0 OCHOBA TEXHMYECKMX HAyK. 3HAHUS MO (PU3MKE SIBISIIOTCS
HaYaJIbHOW 0a301 /I U3YUYEHUS CIICIUATbHBIX TPO(PECCUOHATBHBIX TACIIUTLINH.

®dusnrka SBASETCS MOIIHBIM OPYIUEM Pa3BUTHS HHTCIUICKTYAIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH OO0ydaronuxcs, GopMUPYeT y HUX MpeIcTaBiIeHUE 00
OKpY)KaIOIIeM MaTepPHAIIbHOM MHpE, TOKAa3bIBAET TyMAHUCTHYECKYH) CYIIHOCTh
HAyYHBIX 3HAHWMA, TIOJYEPKUBAET WX HPABCTBEHHYIO IIEHHOCTh, 3HAKOMHUT C
(bU3UYECKUMU OCHOBAMH COBPEMEHHOTO MTPOU3BOJICTBA U TEXHUKH.

Ilenaroruveckasi uesaecoodpasHoctb Ilporpammbl cocToUT B TOM, 4YTO B
npoiecce e€ peanu3aluu, oOy4aroIIMECs OBJIAJIEBAIOT TEOPETUUYECKUMU 3HAHUSIMU
OCHOBHBIX TMOHATHA W 3aKOHOB (DM3MKH, YMEHHSIMHU pelaTh (U3MUECKHe 3adauu
Pa3HOTO YPOBHS CJIOXXHOCTH, HABBIKAMU MPOBEIACHUS (PU3NUECKUX IKCIICPUMEHTOB H
aHaJIM3a UX pe3yiabTaToOB.

Hosusna [Iporpammel

[TporpamMmoii mpeaycCMOTpPEHBI HOBBIE METOAMKH MPENOaBaHusI, B TOM YHUCIE -
ruopuiHOe 00ydeHHe; OO0y4YeHHUE C KCIOJIb30BAHHEM KOMITBIOTEPHBIX TEXHOJIOTHH,
HOBOBBEJICHUH B MAaTeMaTHYEeCKOM 4YacTH Kypca, YYHUThIBAIONIME TpeOOBaHUS,
NPEABSBISIEMBbIC OTACIBHBIMU pa3iciiaMi (PU3UKH, OJMMIHNAAAMH IIKOJLHUKOB H
KOHKYpCaMU Pa3jINdHbIX YPOBHEH.

B Tlporpamme mpeaycCMOTPEHO 3HAYMTEIIBHOE YBEIWYCHUE AKTHBHBIX (GopM

pa6OTBI, HallpaBJICHHBIX HE€ TOJIbKO Ha BOBJICYHCHHUC o6yqa}oumxc;[ B HAy4HO-
HCCIICAOBATCIbCKYIO JACATCIBbHOCTL H obecrieueHre MNOHMMAHHUS HMH (1)I/IBI/IIICCKI/IX



OCHOB OKPYXXAaIOLIETO MHUpa, HO U Ha MPHOOpETEHHWE HABBIKOB U yMEHHU
CaMOCTOSITEJIbHO HCKaThb HOBYIO HH(OpPMAMIO M pa3iMyHbIE MyTH pPELICHUS
(u3NYECKUX 3a/1a4 Pa3HOIO YPOBHS CII0)KHOCTH.

HNannass IlporpamMMa HCHONB3yeT CHCTEMY B3aUMOCBSI3aHHBIX —3aHSATHIA,
BBICTPOCHHBIX B JIOTUYECKOM MOCIEI0BATEIbHOCTH U HANPABJICHHBIX Ha aKTUBHU3AIUIO
NO3HaBaTENbHON chepbl 00yyarouMXxcs MOCPEICTBOM MPUMEHEHHUS Pa3sHOOOpa3HbIX
NEeAarorn4eckKux TEXHOJOTHu u (opMm pabOThl, MHTETPUPYIOIMIMX pPa3HbIe BUIbI
JESITEIIbHOCTH.

[Ipn peamuzamuu [lporpamMmbl KCMIONB3YETCS TEXHOJOTHS KPYIMTHOOJIOYHON
nojauyd WHPOPMAIUKA U TIOTPYKEHHS B TIPEIMET C MOCIEIYIONIEH CaMOCTOSTEIbHON
POPabOTKOIM OCHOBHBIX BOIPOCOB (DM3UKU MYTEM BBITIOJHEHUS KOHTPOJIBHBIX padoT,
TECTOB, OTBETOB HA BOTIPOCHI.

Leanr mporpamMmepl: mpuOOpeTeHHE 3HAHWKA TIO (PU3MKE C HCIOIH30BAHUEM
Pa3IMYHBIX UCTOYHUKOB MH(GOPMALIMKM U COBPEMEHHBIX HH(POPMAIIMOHHBIX
TE€XHOJIOTUI, pa3BUTHE UHTEIIEKTYAIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yUaromuxcs,
BOCIIUTAHUE JIMYHOCTU, TOTOBOM K PpEIICHUIO 3aJay, KOTOpPbIE CTaBUT HAYYHO-
TEXHUYECKUH MPOTPeECC.

3anauu [Iporpammer:
OO6yuaroniue:
OBJIaJicHUE MeTojaMHu U (OpPMHUpPOBAaHHME YMEHHUH pemaTh (pu3nueckue u

HKCIIEPUMEHTAJIbHBIE 33J]a4l, B TOM YHWCJIE U TOBBIIMIEHHOTO YPOBHS CJIOXHOCTH Ha
OCHOBE IITyOOKHUX 3HaHU MaTeMAaTUKU U (PU3HUECKUX 3aKOHOMEPHOCTEH;

pacIIipeHue 1 yriyoJieHue IPeICTaBICHU O BOZMOXHOCTSIX (hU3UIECKOTO
MHUPOBO33pPEHUS MTPU ONUCAHUHU SIBJICHUM U MPOIIECCOB OKPYKAIOLIET0 MUPA;
dbopMHupOBaHUEe YMEHHMI TPEICTABIATh HH(POPMAIMIO B BHUAC TaOJIHII,
rpauKOB, CXEM, UCIOJIb3YysI MPH 3TOM KOMIBIOTEPHBIE MPOTPAMMBI U CPEACTBA CETHU
WNHutepHerT;
(dbopMHpOBaHKE HABBIKOB IyOJIMYHOTO BBICTYIIJICHUS.
PazBuBaromue:

®opmupoBaHue  (PU3MUECKOTO U MATEMaTUYECKOrO0  MBIIUICHUS,
HaIPaBJICHHOTO HAa aHAJU3 U ONKUCAHUE MPUPOJIHBIX MPOLIECCOB U SIBIICHUI;

pa3BUTHE CIOCOOHOCTEM CaMOCTOSATENBbHO MNPUOOPETaTh M TMPUMEHSTH
3HaHMS, YMEHUS U HABBIKU;

pa3Butue crnocoOHocTel 3(pPEeKTUBHON pabOThl B YCIOBUSX OTpaHUYECHUMN
(BpeMs, OTBOJMMOE Ha pEUIeHHE 3a/lad OJMMIMAJbI, PECcCypchl JIabopaTOpUH IpHU
BBIMIOJTHEHUH SKCIIEPUMEHTA);

pa3BuTHE YMeHUI A()PEKTUBHOTO HCIIOIH30BaHUS (PU3NUECKUX 3aKOHOB B
y4eOHOM ¥ TTOBCETHEBHOM JIEATEILHOCTH;



dbopMupoBaHHE CMOCOOHOCTEW BBIABUTAaTh W JIOKA3bIBaTh THIOTE3BI
DKCIIEPUMEHTAJILHBIM ~ TyTeM,  pa3pabaThiBaTh  CTPATETHUIO  pEIICHUs  3ajad,
MPOTHO3UPOBATh PE3yJIbTaTbl CBOEU ACATEIBHOCTH, AaHAJIU3UPOBATH W HAXOJIUTh
pallMOHAJIBHBIE  CIIOCOOBI  PEIICHMsS  3ajlauyd  IyTeM JeTalli3alldd  CO3JaHHOM
MaTeMaTH4YECKOU U (PU3NUEeCKON MOICIH;

dbopmupoBaHre HaBbIKA PEIICKCUBHON ACATEIBHOCTU 332 CYET CUCTEMHOU
paboThl MO TIOWCKY U YCTPAHCHHUIO OIMMOOK B pEIICHWW 3a7a4, B TOM UHUCJEC
MOBBILIEHHOTO YPOBHSI CJIOKHOCTH, @ TAKXKE M0 PACUETy MOrPENIHOCTEN MOCTABICHHOTO
DKCIIEPUMEHTA.

BocnurarenpHbBIE:

dbopMupoBaHUE€  CIIOCOOHOCTM K  CaMOAHAIM3y W KPUTUUECKOMY



MBIIIIJICHUIO,

BOCITUTAHNE KAYECTB JTUYHOCTU, OOECIICYNBAIONINX COIUATBHYIO MOOMIBHOCTb,
CIIOCOOHOCTH MPUHUMATH CAMOCTOSITEIHHBIC PEIICHHS;

(GbopMHpOBaHWE KAueCTB MBIIUICHUS, HEOOXOAMMBIX JUIA ajanTalud B
COBPEMEHHOM MH(GOPMAIMOHHOM OOIIECTBE;

BOCITUTAHUE YOEKJACHHOCTH B BO3MOYKHOCTH ITO3HAHHMS 3aKOHOB IIPHPOABI U
WCIIOJIB30BaHUs JTOCTHKEHUN (PU3MKM Ha Onaro pasBUTHS YEIOBEUECKOW ITMBUIIN3AIINM;
HEOOXOAMMOCTH COTPYJHHMYECTBA B TMPOIECCE COBMECTHOTO BBITIOJHEHUS 3ajad,
YBAXUTEIHHOTO OTHOIICHWS K MHEHHIO OIMOHEHTAa TpHU OOCYXICHUU TPOoOJIeM
€CTECTBEHHOHAYYHOTO COJICp’KaHUS, TOTOBHOCTH K MOPQJIbHO- OSTUYECKON OIICHKE
WCIIOJIH30BaHUS HAYYHBIX JOCTH)KCHHM, YyBCTBA OTBETCTBEHHOCTH 32 3AIUTY OKPYKAIOIICH
CpeIbl;

pa3BUTHE MHTEpPECa K HAYYHO-UCCIIEA0BATEIICKOM IEATETLHOCTH.

OTnuuurtenbHble 0COOEHHOCTU JAHHOM MPOTrpaMMBbl

Peanuzamms [lporpammel mpenrnonaraeT MOArOTOBKY OOYYarOIMUXCS K y4acTHUIO B
OJIMMITMAJAX U KOHKYPCax pa3JIMYHbIX YPOBHEM.

bonsmas yactn BPpEMCHH OTBOAUTCA Ha PCHICHHE 3aJa4d, B TOM 4YHCJIC BBICOKOI'O M
IMMOBLIIICHHOI'O YPOBHA CIIOXKHOCTH.

[Iporpammoii mpeaycMOTPEHO MpOBEEeHHE JTabOpPaTOPHOTO MPAKTUKyMa IO BCEM
paszaenaMm (pU3UKH.

[Iporpamma Bkmouaer pazgen «MaremaTuka B (U3MYECKUX MpoOIEcCcax» Kak
MHCTPYMEHTa Ui pElIeHUs (PU3NYECKUX M SKCIEPUMEHTAJIBHBIX 33Jad Ha Pa3IUYHBIX
JTanax u3ydeHus (PU3MKu.

Bo3spacthas kaTeropusi oOydaroniuxcs rno nmporpamme ot 15 xo 18 Jer.

[IporpaMmma mpenHa3HaueHa [UIsi OOYyYarOIIMXCs, HPOSIBISIOIIMX IOBBILIEHHBIN
UHTEpeC K (U3MKe, NEMOHCTPUPYIOIIMX MOBBIIICHHbIE aKaJAEeMHUYECKHE CHOCOOHOCTH B
o0nactu PU3UKU U MATEMaTUKH.

Cpox peanm3anmum TmporpamMmbl cocTaBisier 2 roga (144 yaca B rom). OOmee
KOJIMYECTBO yacoB no [Iporpamme cocraBuseT 288 yacos.

@OpMBI U PEKUM 3aHATHU

@®opmbl OpraHM3aliy JESTEIBHOCTH OOYYarOIIMUXCS: MHAWBHUIYyalbHAs, TPYIIOBasi,
dbpoHTanbHAS.

Ha 3anaruax npumensercs auddepeHIUpPOBaHHBIA, WHAMBUAYAIbHBIN MOIXOJ K
KaxxaoMmy oOyuaromiemycs. Hanomusemocts rpynmsl 10 15 yenosexk.

3aHsATHs TpOBOATCS 2 pa3a B HeJemo 1o 2 Jaca (2 pa3a no 40 MUHYT C

nepepbiBoM 10 MUHYT).



Mertoasl 00ydeHus

I[To cmocoOy opraHu3aluy 3aHATHH - CJIOBECHBIC, HATISATHBIC, TPAKTHYCCKHE.
[Io ypoBHIO JAeATENHPHOCTH OOYYAOMMXCS - OOBSICHUTEIHLHO-WIITIOCTPATUBHEIE,
PENPOYKTUBHBIE, YACTUYHO-TIOUCKOBBIC, UCCIICIOBATEIHLCKHUE.

Tunsl 3aH9THII: KOMOMHUPOBAHHBIE, TEOPETUUECKUE, IPAKTUUECKHUE, JTA0OPATOPHBIE,
pENeTUIIMOHHbIE, KOHTPOJIbHBIE.

O)KPI,Z[&CMBIC PE3YJIbTATEI U CITOCOOBI OMpCACICHHUA NX PC3YJIbTaTHBHOCTHU

OCHOBHBIM Pe3yJIbTATOM OO0YUYECHHUS SIBISETCS TOCTHKEHNE BHICOKOW KOMIIETEHTHOCTHU
oOyJaroruxcst B o0OnacTé (U3UKA M MATEMATHKH, HEOOXOMMMOW ISl TIPOJOJIKEHUS
00pa3oBaHMs B TEXHUYECKHUX BY3aX.

OOpasoBarenbHble pe3ynbTaThl 00y4deHHs mo IIporpamme mpuBeneHBI B paszeie
«CopepxkaHue IporpaMMBbDy».

PyOpuka «3HaTh/mOHMMATh» BKJIIOYAeT TpeOOBaHUS K Y4eOHOMY MaTepuany,
KOTOPBI YCBAaWBaeTCS W BOCHPOM3BOAUTCS oOydaromuMmucs. OOydarommecs: JTOJDKHBI
MOHUMATH CMBICIT U3y4aeMbIX MOHITHI, TPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YmeTh» BKIIOUaeT TpeOOBaHMs, OCHOBAHHBIE Ha 00Jiee CIOXKHBIX BUIAX
JESTeIbHOCTH, B TOM YHCJE TBOPYECKOM: CO3/1aBaTh OOBEKTHI, ONEPUPOBATH HMH,
OLICHMBATh YHWCJIOBBIE MapaMeTphl MPOIECCOB, MNPUBOAUTH TMPUMEPHI TMPAKTUUECKOTO
WCIIOJIb30BaHUsl MOJyYEHHBIX 3HAHUM, OCYIIECTBISATH CAMOCTOSTENBHBIA MOHUCK Y4eOHOM
uH(pOpMaIuu.

B pesynbrate peanmzanuu IlporpamMMmbl B 4yacTH peanu3alii pa3BUBAIOUIMX 3a]1ad,
oOy4aroruecs

OyAyT yMETb:
. aHAM3UPOBATH U ONMCHIBATH IPUPOIHBIE IIPOLIECCHI U SBIICHHS;
. CaMOCTOSITEIILHO MTPHOOPETATH M MPUMEHSATH CIICIUATbHbBIC 3HAHUS;

. paboTaTh B YCIOBUAX OTPaHUYCHHM (BpeMsi, pECYPCHI);

. BBIJIBUTaTh M JIOKAa3bIBaTh  THMIOTE3bl  JKCIIEPUMEHTAIBHBIM  IYTEM,
pa3pabaThiBaTh CTpATETHIO pEUICHHs 3a7ad, MPOTHO3UPOBATH pPE3yJbTaThl CBOEH
JESITeIbHOCTH, aHAJIM3UPOBAaTh W HAXOJUTh PAlMOHAJIBHBIE CIIOCOOBI PEIICHUs 3aJauu
IyTeM JAeTajJu3alluy, CO31aHHOM MaTeMaTU4eCKONH U (U3NYECKON MOAEIH.

CriocoObI onpeeneHus pe3yabTaTUBHOCTH

[lenaroruvyeckoe HabIOICHNE, TIEATOTHYCCKUI aHAIN3 PE3yJIbTaTOB PEIICHMS 3a/1a4,

pe3yabTaThl Y4aCTUA B KOHKYPCAaX Pa3jIM4HbIX YPOBHEM.
Buabl KOHTPOJIsSi: BXOAHOM, MPOMEKYTOYHBIN, UTOTOBBIH.

@opMmBbI TOABEIECHNS UTOTOB peanu3anuu [IporpamMmel



B xome peamusamum IlporpamMMbel TIpOBOAMTCS TPOMEXKYTOUHAs aTTECTAIUs B
dopme TectoB. Ilo oxoHUaHWM OOYYECHHS TPOBOAUTCS HMTOTOBas aTTECTAllMs B BHUIE
KOHTPOJIBHOM pabOTHI.

COJEP>XXAHUE ITPOI'PAMMBI

VYueOHbIit (TeMaTuueckuit) miaH. 1-if rog oOydeHus

No HaumenoBanue Konmyectso qacos DopMEI
/11 paszena, TeMbl Bcero Teopust | [IpakTn ka | arTecTanuu/
KOHTPOJISI
BBoaHoe 3angaTHEe 2 2
Pasnen 1. MaremaTnka B 36 8 28
duznyeckux mnpoieccax
1.1. BekTopsl u nencteus 8 2 6 KOHTPOJIbHBIN
HaJ HUMH TECT
1.2. KBanparnunas 8 2 6 KOHTPOJIbHBIN
byHKIUA TECT
1.3.  Pemenue CHCTEM 12 2 10 KOHTPOJIbHBIN
anreOpanyecKux TECT
YpPaBHEHUU
1.4. TpI/II‘OHOMCTpI/IH 8 2 6 KOHTPO JIbHBIN
TECT
P&S,ZICJ'I 2. Mexanuka 48 10 38 KOHTpOJ'IBHBIﬁ
TECT
2.1. KunemaTtnka 16 4 12 KOHTPO JIbHBIN
TECT
2.2. I[I/IHaMI/IKa 20 4 16 KOHTPO TIbHBIN
TECT
2.3. | 3aKOHBI COXpAHEHMS 12 2 10 KOHTPOJBHEII
TECT
Pazzen 3. MonekysispHas 26 6 20
¢duzuka
3.1. | MonexynspHo - 16 4 12 KOHTPOJIBHBI
KMHETUYECKasi TEOpHUs TECT
3.2. | TepMoauHamMuka 10 2 8 KOHTPOJIBHBIH
TECT




Pa3znen 4. 30 8 22

DJIEKTPOIMHAMUKA

4.1. DnexTpryecKoe noje 14 4 10 KOHTPOJIBHBII

TECT

4.2. BakoHBl  TIOCTOSIHHOT'O 16 4 12 KOHTPOJIBHBIIA
TOKa TCCT
lTorosoe 3aHsTHe 2 2 KOHTPOJIbHAs

pabora
Bcero 144 34 110

Conepxanue yueOHOro (TeMaTH4ecKoro) riaHa.
1-# rog oOy4eHus

BBenenue
Beenenue B mporpammy. MHCTpyKTax Mo TeXHUKE 0€30MaCHOCTH.

Paznen 1. Maremaruka B (pU3HMYECKUX MPOIIECCaX

VYpoBeHb NpeabsaBICHHUS MaTepraia 00ECIeUYnBAET yYaIlIMMCSI BO3MOXHOCTb CTPOUTD
MaTeMaTHYeCKHe MOJAeNr (U3HUECKUX MPOIECCOB, a TakkKe I0JydaTb HEO0OXOIUMBbIe
3HaYEHUS] ¥ 3aBUCUMOCTH (PU3NYECKUX BEIMYHH, IOCPEICTBOM PEUICHHUS Pa3TuYHbIX
ypaBHEHUI, HEPABEHCTB U aHAJIN3a rPpaUKoB.

OOGyuaronuecst OyayT 3HATh:
- OCHOBHBIE CBOIMCTBAa BEKTOPOB U JICHCTBUS HAJl HUMU;

- OCHOBHBIE THMBI (DYHKIIMOHAIBHBIX 3aBUCUMOCTEH, rpauKoB PYHKIHIA U CITIOCOOOB
npeoOpa3oBaHus rpaduKoB;

- CIocoObl HAXOXJEHUs KOPHEW KBaJpaTHOTO YpaBHEHHUS, PEUICHUS KBaJpPaTHBIX
HEpaBEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/IbI PEILICHUSI CUCTEM aJIreOpanvyecKiX ypaBHEHUM;
- OCHOBHBIC COOTHOILIEHHS B TPEYIOJbHUKE U TPUTOHOMETPUYECKHUE TOXKIAECTBA,
(dbopMyIIbl MPUBEACHUS U 3HAYEHUSI TPUTOHOMETPUUECKUX (DYHKUUN AJIs Pa3IUYHBIX YTIIOB.

OOyuaromuecs OyIyT yMETh:

- U300pakaTh BEKTOpPbl HA YEPTEXKE, HAXOJIUTh HUX T'COMETPUYECKYI0 CyMMY
rpaguyuecKu U aHATUTUYECKH;

- IPOELUPOBATh BEKTOP HA 33laHHOE HAIIPABIICHHWE, HAXOAWUTh BEJIIMYMHY NPOCKIUU
BEKTOPA;

- ONpeACIATb YIOJ MEKAY ABYMs ITPON3BOJIbHBIMU BEKTOPAMU;

- PpelaTh CUCTEMBI aredpanyeckux ypaBHeHUN MeToioM ["aycca u meToiom
Kpamepa;
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- 4YdTaTb W  CTPOUTh  TpaduKu  JHMHEWHOW,  KBaApaTUYHOW,  OOpaTHO
POTIOPIIMOHAJIBHOW  3aBUCUMOCTEH, JlIorapuPMUUECKOM M TIOKa3aTebHOW (DYHKIUH,
TPUTOHOMETPUUECKUX (PYHKITHI;

- HaxoJWTh BEPUIMHY Mapabojibl U €€ KOPHH, TOYKH IMEepecedyeHuss ¢ TpapuKkoMm
JIMHEMHOM 3aBUCUMOCTH;

- HAaXOAUTb CTOPOHBI U YIJbl B IPSAMOYIOJBHOM M NPOWU3BOJIBHOM TPEYIOJIBHUKE,
npumeHsist TeopeMy [ludaropa u TeopeMmy KOCHHYCOB.

DopMBbI 3aHATHH, HCIIOJIB3YyEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:

- JIEKUMOHHAs,

- TMPAKTUKYM 110 PELICHUIO 33/]1a4;

- nabopaTopHas paboTa;

- HWHAUBUJyaJbHas paboTa;

- rpynmnosas padboTa;

-  WHAMBUAYaJbHAas KOHCYJIbTALMS;

- TpyNIoBas KOHCYJIbTaLUs;

- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopsl u 1eiicTBUS HAJ HUMU

Teopus. Ilonsatrue BekTOpa, M300pakeHue Bektopa. JleiictBus Haa BekTopamu. [[mmHa
U Tmpoekuus BekTopa. CkalsipHOE MPOU3BEJICHUE BEKTOPOB M €r0 CBOMCTBA. YTOI MEXAY
BekTOpaMu. [IprMeHEeHHe CKalspHOTO MPOU3BEIACHUS BEKTOPOB K PEIICHUIO (U3MUECKHUX
3a/1ay.

Ilpakmuka. Pemenue 3a1ady Ha HAXOXKIAEHUE CYMMBbI, Pa3HOCTH, NPOU3BEIACHUS
BEKTOpPOB. HaxokneHue CKaIIpHOTrO MPOU3BEIAECHUS BEKTOPOB M yIia MEXAY BEKTOPAMH.
Pemenne pusnueckux 3aaad, coepKaliiux BEKTOPHbIC BEIUYUHBI.

Tema 1.2. KBagparuunas GyHKIHsS

Teopus. llonstue ¢yHkuuu, cBoiictBa (yHkumu. Ksagpatuunas ¢yHkuus, ee
cBoiictBa u rpaduk. IloctpoeHue rpapuka KBaApaTUUHOM (PYHKIMM IPU TOMOIIU
AJIEMEHTApHbIX IpeoOpa3oBaHuil. ['paduk KBagpaTMYHOM (QYHKIMM C  MOZYJIEM.
KBagpaTHbIl TpexuieH U ero KopHHu. PasznokeHue KBagpaTHOro TpexXuieHa Ha MHOKUTENH.
KBagpatHoe ypaBHeHue. @opmyiia KOpHEN KBaJpPaTHOTO YpaBHEHHS. 3aBUCUMOCTb KOPHEM
oT auckpumuHaHTa. Popmynsl Buera. PacnosoxeHue KOpHEW KBaApaTHOIO TPEXUJICHA.
KBanpatHoe HepaBeHCTBO. ['paduueckuii MeToa perieHHus KBaJpaTHOTO HEPAaBEHCTBA.
Merton uHTEpBAJIOB.

Ilpaxmuxa. ViccnenoBanve CBOMCTB KBaapaTudHOU ¢pyHKIMU. [locTpoeHue
rpa@uKoB KBaJpaTUyHOU QPyHKIMU. Perienre KkBaipaTHbIX YPAaBHEHUN U HEPABEHCTB.

11



Tema 1.3. Pemenue cuctem ajireOpandeckux ypaBHEHHUI

Teopus. Anrebpanueckoe ypaBHeHue. OOiacTb omnpeneieHus ypaBHeHus. Meton
["aycca u Kpamepa. Llenbie panpionanbHble ypaBHeHHA. JJpoOHO paliMoHalIbHbIE ypaBHEHUSI.
Cucremsl ypaBHEeHU. MppanmoHaIbHbIE YPAaBHEHUS U UX CUCTEMBI. Y PaBHEHUS C MOAYJIEM
U UX CHUCTEMBL.

Ilpaxmuxa. Pemienne cuctem anreOpanueckux ypaBHEHUI pa3TuYHbBIMU METOJIAMH.
Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuueckue (yHKIMH YucCIoBOro aprymenrta IIpeoOpaszoBanms
TPUTOHOMETPUYECKUX  BhIpaxkeHud.  CBoiicTBa  TPUTOHOMETPUYECKUX  (DYHKIIMIA:
NEPUOAUYHOCTh, YETHOCTh, HEUETHOCTh, HEMPEPBIBHOCTb.

lIpaxmuxa. Pemenue 3a1a4 Ha CBOMCTBA TPUTOHOMETPUYECKUX (DYHKITUH.
Pa3nen 2. Mexanuka

ypOBeHB MMPCABABICHUA MAaTCPpHAIa oOecrneynBaeT ydamuyumces YMCHHC pellaTh 3a/1a4uun
BBICOKOI'O U IMOBBIIICHHOT'O YPOBHA CJIOKHOCTHU U SKCIICPUMCHTAJIBHO IMPOBCPATH OCHOBHBIC
3aKOHOMCPHOCTH MCXAHUKH.

OOGyuaromuecst OyayT 3HATh:

OCHOBHBIE TMOHSTUS MEXAaHUKH: MaTepUaibHasi TOYKA, OTHOCHUTEIbHOCTh
MEXaHUYECKOTO JBHKEHUS, ITyTh, IEPEMEIICHNE, MTHOBEHHAs: CKOPOCTh, YCKOPEHUE, Macca,
WHEPTHOCTh, CUJa (CHJIAa TSKECTH, CUJIa YNPYTOCTH, CHJIa TPEHUs), BEC, HEBECOMOCTb,
UMITyJIbC, HWHEpIMajdbHAas W HEWHEpIHaJIbHAs CHCTEeMa OTcYeTa, paboTa  CHIIBI,
MOTCHIMAJIbHAS 1 KUHETUYECKASl SHEPTUsl, aMIUIUTYyAa, IEPUOJ, YaCTOTA, UHEPLUSI, MOMEHT
WHEpLIUH;

OCHOBHBIE 3aKOHbl MEXaHUKHU: 3aKOHbl HBIOTOHA, 3aKOH BCEMHPHOIrO
TATOTEHUsA, 3aKOH ['yka, 3akoH KynoHa - AMOHTOHA, 3aKOH COXPAaHEHHS MMITYJIbCA, 3aKOH
COXpPaHEHHSI MOMEHTA UMITYJIbCA, 3aKOH COXPAHEHHUS U IIPEBPAILLCHUS YHEPTUU;

OCHOBHBIC IIPHUHIMUIIBI MCXAaHHMKH: MNPHUHIUII OTHOCHTCIILHOCTHU FaJII/IJIG}I,
IMPUHOUIT HE3aBUCUMOCTHU I[BI/I)KeHI/II\/’I, IMPHUHIOUIT COOTBETCTBHUA,

BO3MOXHOCTHU IMPHUMCHCHUA MCXAaHHUKH: JIBHKCHHUC MCKYCCTBCHHBLIX CITYTHHKOB
Ioa I[eﬁCTBHeM CHJIBI TsOKCCTH, 0aJIIIMCTUYECKOE ABUIKCHUC, PCAKTUBHOC JIBUKCHUC,
YCTpOﬁCTBO PAaKETHEI, KHI[ MalllMH 1 MECXaHHU3MOB, ITIOAbCMHAA CHJIAa KpblJla CaMOJICTA,

OCHOBHBIE M3MEPHUTENbHBIE MPUOOPHI M METOJIbl BBIUKUCICHHS MOTPEIIHOCTEN
U3MEPEHNN B MEXAHUKE;

METO/IbI PEIICHUSI OJTUMITHAHBIX 33/1a4 TI0 MEXaHUKeE.
OO6yuaronuecs OyayT yMETh:

MIpaBUJIbHO OIIKMCBIBATL H OOBSACHATL OCHOBHBIC MEXAHUYECKHE SIBJIICHHUS H
IMpOHICCChI, AaBaTh TOYHBIC OIIPCACIICHUA OCHOBHBIX MMOHSTUHI MCXaHHKH,

I/1306pa}KaTB Ha YCPTCIKC IIPpU PCIICHHU 3add4 HaAIIpaBJICHUA BCKTOPOB
CKOpPOCTH, YCKOPCHH:, CUJIbI, UMITYJIbCA TCJIA,
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pemaTh 3aJa4u Ha ONpPEAECIECHUE CKOPOCTH, YCKOPEHUS, IyTH U MEPEMELICHUS
OpU PA3JIMYHBIX BHUJAX JABWKEHHS, CKOPOCTH W YCKOPEHHUs IMpU JABWKECHUM TeJa IO
OKPYXHOCTH C IOCTOSIHHOM IO MOIYJIO CKOPOCTBIO, MAcChl, CHJIbI, UMIYJbCa, PabOThI,
mormHocTH, dHepruu, KIIJI, yckopenwmsi cBOOOAHOTO MaaeHUS] MO TEPUOMY KOyeOaHUM
MAasiTHUKA U JIp.;

PacCYUTBIBATH TOPMO3HOM IMyTh, CUJIbI, JEHCTBYIOLIUE HA TEJO, JBUXKYILEECS C
YCKOPEHHUEM, OMPEAEIATh CKOPOCTh PAKEThI, UCIOIb30BATh KIACCUYECKUN 3aKOH CIIOKEHHUS
CKOpOCTEH, a Takke 3aKoHbl HbIOTOHA, BCEMHPHOIO TATOTEHHUS, COXpPAaHEHUS HMITYJIbCa,
MOMEHTa UMITYJIbCa, SHEPTHUH U JIP.;

YUTaTh W CTPOUTH T'paduKH, BBIpAXKAIONIUE 3aBUCUMOCTh KWHEMAaTHYECKHX
BEJIMYUH OT BPEMEHU MPU PAaBHOMEPHOM, PABHOYCKOPEHHOM U KOJIeOATEIHHOM JIBMKCHUSX,
CHUJIBI YIIPYTOCTH TIPH iepopManvu 1 ap.;

U3MEPSTHh U BBIYUCIATH (PU3NYECKUE BEIMYUHBI: BPEMsI, PACCTOSIHUE, CKOPOCTb,
YCKOPEHHE, MacCy, CHITY, JKECTKOCTh, KOO(DPUIIUEHT TPEHHUS, UMITYJIbC, PAOOTY, MOLTHOCTD,
KIIJI mexanu3moB, meproja KojieOaHu MasiTHUKA, YCKOPEHUE CBOOOHOTO MaICHHUS;

JieJaTh BBIBOJBI 00 U3MEHEHUH (PU3MYECKUX IapaMeTpoB U XoJ1a (PHU3UUeCcKOro
rpoIiecca U3 aHajan3a rpa)uKoB, ypaBHEHUH U HEPABCHCTB;

MOJIb30BaThCA  (PUBMUCCKUMH NpHOOpaMU: MHKPOMETPOM, CEKYHJIOMEPOM,
M3MEPUTEIBLHBIM IHJIWHIPOM, BeCaMH, TPHUOOMETPOM, IIOJABIKHBIM M HEIOJABHKHBIM
OJIOKOM | JIp.;

peuaTb 3aaa4u BBICOKOI'O M ITOBBIIICHHOI'O YPOBH:A CIIOKHOCTHU ITO MCXAHHKC U
OJIMMIINAJHBIC 3aa4H.

DopMBbI 3aHATHH, HCIIOJB3YyEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:
- JIGKLIMOHHaS;

- MHAUBHIyallbHas paloTa;

- TpymnmnoBas paboTa;

- MHIUBUIYyAJIbHAsI KOHCYJIbTALUS;

- TpynnoBas KOHCYJIbTAINS;

-  HWTOTOBBIM TECT.

Tema 2.1. Kunemaruka

Teopua. IlpsMoIMHEVHOE PAaBHOMEPHOE M PAaBHOYCKOPEHHOE ABMKEHME. [IpuHImn
oTHocuTeNbHOCTU ["anmiies. OTHOCUTENbHOE JBMXKEHHE. Teopema CIOKEHHS CKOPOCTEH.
JIBi>keHue Tena, OpOIIEHHOTO MOJ YIiOM K Topu3oHTY. KpHuBoJIuHEIHOE ABH)KEHUE.
JIBMKEHUE MaTepuaJbHON TOYKHU IO OKPYKHOCTH C IOCTOSIHHOW CKOPOCThIO. OCHOBHBIE
XapaKTEPUCTHKU BpaIaTEIbHOIO JIBMIKEHUS (LIEHTPOCTPEMHUTENBHOE YCKOPEHHUE, MEPHOJ,
yacToTa, yrjioBoe mnepemenieHue). KosebaTenbHOe ABM)KEHHE MAaTEPUAIBHOM TOYKH.
Kunematnyeckue XapaKTEpUCTHKU KOJEOATEIbHOTO ABMKEHUS, TPAQUKU U3MEHEHUS ITHUX
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napaMeTpoB C TEYEHHEeM BpPEeMEHH. AHAJOIMU BpAIATeIbHOTO W  KOJIeOATeIHHOTO
JIBUOKCHUM.

Ilpakmuka. PeuieHne 3aJady Ha BBIUMCICHUE KUHEMAaTUYECKHUX I1apaMETpPOB IpPHU
PAaBHOMEPHOM M PaBHOYCKOPEHHOM [IBUKEHWH, a TAKXKE MPU JIBHKEHUU MATEPUAIBHOU
TOYKHM IO OKPY>KHOCTH U KosiebaTtenbHOM ABMKeHUU. HaxoxkneHue cpeaHeil CKopocTu npu
HEPAaBHOMEPHOM JIBH)KCHUU. BBIYMCIEHME MIHOBEHHBIX 3HAYECHHM KUHEMATHYECKHUX
napamMeTpoB  kosiebOarenpHOTO  JBWKeHUs. llocTpoeHue rpaukoB  3aBHCHUMOCTEN
KMHEMaTHYECKUX MapaMeTpOB OT BPEMEHHU U aHAJIU3 3TUX rpadUKOB JUIsl pa3IUYHBIX BUIOB
IBI)KEHUSI MaTEpPUAIbHON TOYKH. BbIUMCIEHHE CKOPOCTH, NajJbHOCTH, BBICOTHI NOJABEMA U
BpPEMEHH T0JIeTa Tela, OPOIIEHHOTO MO/ YTIIOM K TOPU30HTY.

Tema 2.2. [lunamuka

Teopusi. OCHOBHbIE TIOHSITHSI IMHAMHMKH MaTepUAIbHOM TOYKU (TUIOTHOCTh, Macca,
cuia). MiHepumanbHble 1 HEMHEPLHAIIbHbIE cUCTEMbl oTcyeTa. 3akoHbl HetoToHa. [Ipsimas u
oOpaTHasi 3aJa4yd MEXaHMKU. Buael cun (ynpyrocTu, TPEHUs, CONPOTHBICHUS). 3aKOH
Bcemupnoro tsarorenms. 3akonbl Kemnepa. Kocmuueckune ckopocTtu. [IBuKeHHE Tena MO
HaKJIOHHOM TIockocTu. Tpenwue, 3akoH Kyiona- AMoHTOHA. Ympyrocth u AedopMmaiiuu,
3akoH ['yka. J[MHaMuka BpamiateabHOro JBHKeHUs. OCHOBHOM 3aKOH BpallaTeIbHOIO
IBIKEHUSI. MoMmeHT nHepiuu. OCHOBHBIE MOHSTUSA CTATUKU (MOMEHT CHWJIbI, TJIEYO CHUJIbBL,
TOYKa OINOpPBI, UEHTP BpalleHus). Buapl paBHOBecHil Tena (yCTOMYHMBOE, HEYCTOWYMBOE,
Oe3paznuyHOe). YCJIOBHE paBHOBECHs Tena, IEHTp Macc. JlaBmeHnue (TBepawie Tena,
YKUJIKOCTHU | ra3bl). 3akoH Ilackans u 3akoH Apxumena. Y ciloBue IjiaBaHus Tei. JuHaMuka
KOJIe0aTeIbHOTO JBMKEHUS MaTePUATHHON TOYKH.

Ilpaxmuka. HaxoxaeHue MIOTHOCTH Tella U CPEeAHEH MIOTHOCTA CMecH (CILIaBa).
Pemenne 3amay Ha pacueT pasnu4HO poaa cui. Pemienue mpsiMmoil M oOpaTHO# 3amauu
MEXaHHMKHU JIJIsl MOCTYyNaTEIbHOIO0 M BpallaTeabHOTO JBHKEHUsA. OnpelesieHne YCKOpEeHUs
TeJa MPHU JABWKCHUU TOJ JIEWCTBHUEM HECKOJbKUX cuil. [locTpoenme u aHamu3 rpadukoB
3aBUCUMOCTEN CHJIBI TPEHUSA, CHUJIbl TSXKECTH MU CWJIbl YOPYTOCTH OT CYIIECTBEHHBIX
MapaMeTpoB MEXaHWYECKOW cuctembl. OnpenenieHue MOMEHTOB MHEPIMHU TeNl Pa3IM4YHON
dbopmbl. BpiunciieHHe MapaMeTpoB MEXaHMYECKOM CHUCTEMBl B YCIOBUM PaBHOBECHSI.
Pemenue 3a1a4 ruipoCTaTUKA U ONPEACIIEHNUE YCIOBUH TIJIaBaHUSI TEJ.

Tema 2.3. 3aKOHBI COXpaHEHUS

Teopus. Wmnynbc Tena. 3aKOH COXpPAHEHUs UMITYJIbCAa. 3aMKHyTash CHCTEMa.
PeaktuBHOE pABHXKEHME. YCTPOMCTBO pakeTbl. YpaBHeHue Memepckoro. Dopmyna
[uonkoBckoro. Mexanudeckass pabora. MomHocTs. IloTeHIManbHass U KUHETHYECKas
sHeprus. KoHcepBaTWBHBIE W JUCCUIIATUBHbIE Cwibl. KHHeTHuYeckas  3Heprus
BpAILIAOUIETOCs TeJla. 3aKOH COXPAaHEHUS YHEPTUM B MexaHUKe. [IpocTeie MexaHU3MBbl U UX
KII. ITpeBpamnienust s3Hepruu. MOMEHT UMITyJIbCa. 3aKOH COXPAHEHUsSI MOMEHTA UMITYJIbCA.
Kunernueckast sHeprus Bpalarmerocs TBEPAOTO TEA.

Ilpaxmuka. OnpeneneHne UMITyJbCa Tejla U 3aMKHYTOW cuctemsl Ten. [Ipumenenue
3aKOHa COXPAHEHUSI MMITYJbCA W BBIYMCICHUE KUHEMATUYECKHUX XapaKTEPUCTHK JJIs
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peanbHBIX CUCTEM W MIPOLIECCOB (B3pbIB, yaap, CTOJKHOBEeHHE). PelieHue 3amady Ha 3aKOH
COXpaHEHMS MOJHON MEXaHUYECKON SHEPruu. BrlunciieHne NOTeHIMAIbHOW SHEPTUHU TEJla B
MoJIe TSHKECTH U ynpyro JaepopMupoBaHHOM NpyKuHbL. Pacuet pabotsl, MomtHOoCTH 1 KIT/]
pa3IMYHBIX MEXaHU3MOB. BpluncCieHHe napaMeTpoB BpaIATEIBHOIO JBUXKEHUS C
MPUMEHEHNEM 3aKOHAa COXpaHEHUs HUMITyJbca. PerieHne KOMOMHHMPOBAHHBIX 3ajlady Ha
IIPUMEHECHUE 3aKOHOB COXPAHEHHS B MEXAHUKE.

Paznen 3. Monexkynspuas usuka

YpoBeHb TmpeAbsBICHUS Marepuaiga oOecleurMBaeT y4yaluluMcs pelaTth 3aJadu
MOBBIIIEHHOTO  YPOBHS  CIIO)KHOCTH M DKCIIEPUMEHTAJIbHO TMPOBEPATH OCHOBHbBIE
3aKOHOMEPHOCTH MOJIEKYJISIPHOU (PU3UKH.

OOyuaromuecs OyayT 3HATh:

OCHOBHbBI€ TIOHSTHS MOJEKYJISPHOM (U3MKHU: TEIIOBOE JIB)KEHHE YacTHII;
MaccChl U pa3Mepbl MOJIEKYJ; WICaTbHBIA ra3; U30TEPMUUYECKUM, U30XOPHBIN, N300apHbIN U
aanabaTHBIA MPOLIECChl; OPOYHOBCKOE ABUKEHHUE; MOJISIpPHAS TEIIOEMKOCTh; TeMIlepaTypa
(Mepa cpeaHell KMHETUYECKOM PHEPruy MOJIEKYJ1); HeOOpaTUMOCTh TEIUIOBBIX MPOIECCOB;
KOJIMYECTBO, TEIUIOTA, BHYTPEHHSSA HHEPrus; HACBHIINICHHBIE M HEHACBHIINICHHbIC Maphbl;
BJIQXKHOCTh BO3/1yXa; aHU30TPONUS MOHOKPUCTAJUIOB, KPUCTAIUIMUECKUE U aMOp(HBIE TeIa;
yIOpyTHe U TUIacTu4Yeckue nedopmannu;

OCHOBHBIE  3aKOHBI ~ MOJEKYJISIpHOM  (PU3MKHU: OCHOBHOE  ypaBHEHHUE
MOJICKYJISIPHO-KMHETUYECKOW TEOpUH, ypaBHeHUE MenpaeneeBa-KianeipoHna, cBsi3b MEXKIY
rapamMeTpaM COCTOSIHUS ra3a B M30IPOolIeccax, IEPBOE U BTOPOE HAYAJIO TEPMOJIMHAMUKH,
ypaBHeHHne Maiiepa, ypaBHenue [lyaccona;

CYyTh OCHOBOIIOJIATaIOLIMX OMBITOB MOJEKYJApHOH (u3uku: onbiToB LTepHa,
Ileppena, Jlamepra, [Ixoynsa, Menneneesa m Kianeivipona, lapnsa, boins u Mapuorra,
I'eii-JIroccaka, Kapuo u ap.

BO3MOXXHOCTH  NPUMEHEHHUs]  MOJIEKYJSpHOW  (U3MKU:  HCHOJIb30BaHHUE
KpUCTAJUIOB M JIPYTUX MAaTe€pUajoB B TEXHUKE, TEIJIOBbIE JABUTATENN U UX MPUMEHEHUE Ha
TPAHCIIOPTE, B SHEPIreTUKE U CEJIbCKOM XO35AKCTBE, METOJbl MPOPUIAKTUKH U OOpHOBI C
3arpsi3HEHUEM OKPYKaroUel Cpeibl;

OCHOBHBIC U3MEPUTEIBHBIC MPUOOPHI MOJIEKYIISIPHOU (PH3UKH.
OOGyuaronuecst OyayT yMETh:

NPAaBWJILHO OIUCHIBATh M OOBSICHATH OCHOBHBIC SIBJICHUS W IPOIIECCHI
MOJICKYJISIPHON (PU3UKHU, TaBaTh TOYHBIC ONPE/ICTICHUS OCHOBHBIX MTOHATHIA TEPMOIUHAMUKHY;

nu300pakaTh Ha YEPTEXKE 3aBHCUMOCTH OCHOBHBIX TEPMOIMHAMHYECKHUX
napaMeTpOB B H30MPOIIeccax;

pemaTh 3aJadyd Ha pacyeT KOJIMYECTBa BEIIECTBA, MOJISIPHOM MacChl C
UCIIOJIb30BAHUEM OCHOBHOTO YPaBHEHHUSI MOJEKYJISIPHO-KMHETUUYECKOW TEOpUHM Ta3oB,
ypaBHeHus: MenneneeBa-Knamneiipona, cpenHeil KUHETUYECKOW DSHEPrUM XaOTHUYECKOIrO

15



JIBUYKEHUSI MOJIEKYJT U TEMIIepaTypbl, TOBEPXHOCTHOTO HATSKEHUS KUJKOCTU U TTapaMeTPOB
yIpPYyTrUuX CBOMCTB MAaTE€pPUAIOB;

paccuutbiBath KIIJ[ TemmoBbIX naBurateneil, paboTy rasza, BHYTPEHHIOIO
SHEPrUl0 M KOJMYECTBO TEIJIOTHl B M30MpolEeccax M aauabaTHOM Ipollecce Ha OCHOBE
IIEPBOr0 Ha4YaJIa TEPMOJUHAMUKH;

YUTaTh M  aQHAIM3UPOBaTh TpaduKH, BBHIPAKAIOIIUE CBA3b  MEXIY
TEPMOJUHAMUYECKUMH TapaMeTpaMH M BBIUUCIATH paboTy ¢ TOMOINIbI0 TIpaduka
3aBHCHMOCTH JIaBJICHUS OT 00bEeMa;

OTIPENIETIATh AKCIEPUMEHTAILHO TMapaMeTphl COCTOSHUSA Trasza (TeMIiepaTypy,
o0beM H [aBJIICHHWE), MOIYJb YIOPYTrOCTH MaTepuana, Kod(PQHUIMEHT MOBEPXHOCTHOTO
HaTSOKEHUS JKUJIKOCTEH;

NOJIb30BaThCA  (PU3MYECKUMH TNPUOOpaMU: TMCUXPOMETPOM, THUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOM, MAHOMETPOM;

pemarb 3aJayd  BBICOKOTO M IMOBBILMIEHHOTO YPOBHS  CIIOXHOCTH 110
MOJIEKYJISIpHOM (DU3UKE U OJIMMITHAHBIC 3a]aUH.

®opMbl 3aHATHI, UCTIOJIb3yEeMbI€ ITPU U3YUYEHHUH JTAaHHOTO pa3fena:
JEKIMOHHAs, UHIUBUAyalbHas paboTa; rpynmnoBas paboTa;

UHAVBUYaJIbHAs] KOHCYJIbTAIMs; TPYIIOBas KOHCYIbTAIUs;
KOHTpPOJIbHAs paboTa;

Tema 3.1. MonekynsipHO-KUHETUYECKAS] TEOPUS

Teopus. OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUHM U UX OIBITHBIE
ob6ocHoBanus. uddysus u 6poyHOBCKOE NBIKeHHE. B3anMojeiicTBEe aTOMOB M MOJICKYJI
BemiecTBa. Macca u pasmepel Mosekyn. lloctosiHHas ABoragpo. JuHamuyeckue u
CTaTHUCTUYECKUE 3aKOHOMEpPHOCTH. BeposTHOCTh coObITHSA. MHKpPO- W MakpOONHCAHHE
¢usnueckux cuctem. CpenaHue 3HaueHus: pusndyeckux BenuunH. Pacnpenenenue kak cnocod
3aJjaHusl COCTOAHMS cucTeMbl. Pacnpenenenue MakcBemia u boneimana. OnbiT [lITepHa,
ITeppena, Jlamepra. UneanbHbiid ra3. OCHOBHOE YpPAaBHEHUE MOJIEKYJISIPHO-KMHETUYECKOM
TEOpHUH UAeaIbHOTO raza. Temmneparypa u ee usmepeHue. AOCOMIOTHBINA HYJIb TEMIIEPATYPHI.
YpaBHEHHE COCTOSIHHUSI MJACAJTBHOTO Tra3a Kak CIEACTBUE OCHOBHOIO YpPaBHEHUS
MOJIEKYJIIPHO-KUHETUYECKOM TEOPUM Ta30B M €ro 4YacTHbIE Clly4au ISl ITOCTOSIHHOW
TEeMITepaTypbl, TOCTOSHHOTO 00BheMa 1 MOCTOSTHHOTO AaBjeHUs. PeanbHble Ta3bl. Y paBHEHHE
Ban-nep-Baansca. Cpennsii ammHa cBOOOJHOTO TipoOera. ArperaTtHble COCTOSHUS U
¢dazoBbie mepexonbl. HacklllieHHbIE W HEHACHIIEHHBIE Tapbl. 3aBUCUMOCTH JIaBIICHUS M
IJIOTHOCTH HACBIIIEHHOTO IMapa OT TEMIEpPaTypbl. 3aBUCUMOCTh TEeMIIEpaTypbl KUMECHUS
XKUJIKOCTH OT nasieHus. Kputumueckasa temmeparypa. da3oBele Iepexoipl M auarpamma
COCTOsIHMSL BemiecTBa. [Ipomecchl KOHIEHCAUMM W UCIAPEHUS B MPUPOJE U TEXHHUKE.
Brnaxnocts Bo3gyxa. Touka pocswl. Ilcuxpomerp. I'mrpomerp. CBoMCTBa MOBEPXHOCTH
wunkocted. IloBepxHoctHas osHeprus. [loBepxHocTHOe HaTskeHue. (CMadyvBaHUE.
Kanumnsipaele  sBiieHuss.  CTpO€HME  KPHUCTALUIOB.  AHH30TPOINHS  KPHUCTAJUIOB.
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[Tomumopdusmbel. MOHOKpUCTAIIBI U MOJMKpUCTAIUIBL. [IpocTpaHCTBeHHass peleTka.
OnemeHTapHas sueiika. Cummerpusi kpuctawioB. Jledektsl B kpuctaimax. O6pa3oBaHue
KpUCTAJUIOB B MPUPO/JIE U TOJydeHHe UX B TexHUKe. CrocoObl ynpaBiIeHUs] MEXaHUYECKUMU
cBolcTBaMH TBepbIX Tel. [loHsTHE 0 *KUaKUX KprcTamuiax. AMopdusie Tena. Jlepopmarun.
Hanpsokenne.  MexaHndeckue  CBOMCTBA  TBEPABIX  TEI:  YIPYIOCTb, IIPOYHOCTb,
IUIaCTUYHOCTh, XpynkocTb. Jlmarpamma pactspkenus. Co3gaHue  MaTepHalioB €
HEOOXOJUMBIMU TEXHUYECKUMHU CBOMCTBaMH.

IIpakmuka. PacueT MUKPOCKOITMYECKUX U MAKPOCKOMUYECKUX MapaMeTPOB pPealIbHbIX
cucteM (CKOpOCTh MOJIEKYJ, TeMmIepaTypa, JaBlieHHe, KOJIUYECTBO BEIIECTBA, YHUCIO
MouiekyJ1). Pemenue 3amau Ha ypaBHeHue MenpaeneeBa- KnaneiipoHa M ra3oBble 3aKOHBI.
[TocTpoenue rpadukoB U30MPOIIECCOB U UX aHAIN3. Briuucienne napameTpoB XKUIKOCTEHN U
TBepapix Ten (momyns lOura, ynnmuHeHus aedOpMHUpPOBAHHOTO Tena, KO3 GUIMEeHTA
MOBEPXHOCTHOTO HATSKEHMsI, BJIAXKHOCTH BO3AyXa M Jp.). PerieHne KadeCTBEHHBIX H
pacueTHBIX 3aJa4 Ha KaNWULIpHBIE sBIEHUS W (ha30Bble IMepexoibl, aHalInu3 (a3zoBBIX
auarpamm.

Tema 3.2. TepmoauHamuka

Teopus. TepMOAMHAMUYECKUN MOIX0]T K U3YYEHUIO (PU3UUECKUX MTPOIIECCOB.
TepMoaUuHAMUUECKHE TMapaMeTpbl COCTOSIHUSL Tena. BHyTpenHsst sHeprus tena. IlepBoe
Ha4yaJo TEPMOIWHAMUKH. TepMOIMHAMHYECKOE oOmHucaHue (a30BbIX IEPEXOJO0B, aHAIU3
(a30BBIX TPEBPAIICHUIN C SHEPTeTHUECKOW TOYkM 3peHus. Paborta maeanpbHOrO rasa mpu
u3MeHeHUu oObema. [IpuMeHeHuWe mTepBOro Hayajga TEPMOJMHAMHUKU K Pa3IAYHBIM
TEIJIOBBIM TIPOIIECCaM, COBEPINAEMBIX HAJ HJIICaTbHBIM Ta3oM. AnuabaTHBIN Mporiecc.
TermoeMkocT Ta30B MPHU MOCTOSHHOM JABJICHUH W MOCTOSHHOM 00OBeMme. TermmoeMKoCTh
TBEpABIX Tei. TemnoBple MamuHbl. [IpyHUOMO ngelcTBHUS TEIUOBBIX ABurarened. Lluki
Kapno. KIIJI TeruioBoro aBuraresisi U MyTH €ro IMOBBIIMICHUA. JI[BUTraTeiab BHYTPEHHETO
CrOpaHus.

[TapoBast u ra3oBasi TypOuHBI. PeakTrBHBIC ABUTATENN. XOJIOIUIBHBIC MAIMHBL. PoJh
TEIUIOBBIX MAIIIMH B Pa3BUTHM TEIJIOHEPTeTUKA M TpaHCHoOpTa. TemjaoBble MalllMHBI U
oxpaHa npupoabl. OOpatumple W HeoOpaTUMble mporecchl. HeoOpaTuMOCTh TEMIOBBIX
nporeccoB. Bropoi 3ak0H TEpMOAMHAMHUKH U €r0 CTaTUCTUYECKUN CMBICI.

Ilpakmuka. Pacuer TEepMOOMHAMMYECKHX IapAMETPOB pEANBHBIX CHCTEM B
pa3IMYHBIX  COCTOSIHUAX. TepMoAMHAMUYECKHM  aHanmu3  (a3oBBIX  MpeBpalleHUN.
OHEpreTU4ecKue  COOTHOLIEHWS  NpH  UCINapeHuu  (KOHJEHCalWW),  IUIABJICHUU
(kpucTamm3anuu) BemecTa. IIpumMeHeHne nepBoro Hayajia TEPMOAMHAMUKHA K OMHCAHUIO
IIPOLECCOB HAJ MJCAJbHBIM TIa30M, pacyeT MapaMeTpoB Tra3a B JTUX I[Ipoleccax.
Boruucnenne KIIJ TermmoBeix MamuH (B TOM YHCIIE€ U HACAIBHBIX), pabOTAIOIMUX TIO
paznuyHbIM nMKIaM. KadecTBeHHBIE 3a7aud Ha BO3MOJKHOCTB- HEBO3MOXHOCTH CO3/IaHHUS
«BEYHOTo ABUratens». Pacuer a3 (HeKkTUBHOCTH pabOThl XOJOAUIBHBIX YCTAHOBOK.
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Paznen 4. DnextpoauHamuka

YpoBeHb MPEABABICHAS MaTepuana 00eCreunBaeT yJamumMcsi BO3SMOKHOCTh PEIIaTh
3a]]a4d TOBBIIICHHOTO YPOBHS CJOXHOCTH W OSKCIIEPUMEHTAIFHO NPOBEPATH OCHOBHEIC
3aKOHOMEPHOCTH DJICKTPUYECTBA W MarHeTU3Ma, a TaKkKe KoJeOaTeNbHBIX M BOJHOBBIX
IPOIIECCOB.

OO6yuaronuecst OyayT 3HATh:

OCHOBHBIC IIOHATHUSA OBJICKTPUYCCTBA MW MArHCTHU3Ma: SHCKTPI/I‘ICCKI/II‘/’I 3apsin,
QJICKTPHUICCKOC U MAIrHUTHOC I10JIs1, HAIIPSPKCHHOCTDL, PaA3HOCTL IMOTCHIUAJIOB, HAIIPSIKCHHC,
QJICKTPOCMKOCTDb, AUIJICKTPUICCKAA NPOHUITACMOCTb, CTOPOHHUC CUJIBI U 9I[C, MaromTHasn
HHAYKOUA, MarHUTHBIN IIOTOK, MAaruvTHas INPOHHIACMOCTb, HAIIPAKCHHOCTb MArHUTHOI'O
I10JI4.

OO6yuaronuecst OyayT yMeETh:

IIpaBUJIbHO OIIMCBIBATH U OOBSACHATL OCHOBHBIC SBJICHUS W IMPOUCCChI
QJICKTPOAWHAMHKH, 1aBaTh TOYHBLIC OMMPCACICHHNA OCHOBHBIX MOHSATUM OJICKTPOMArHe€Tu3mMa.

DopMBbI 3aHATHH, HCIIOJIB3yEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:

JIEKIIMOHHAS, UHIUBHUTyaTbHAS
paboTa; rpymnmoBas padoTa;
WHIUBHUIyaJIbHAS KOHCYJIBTAIHS;
TPYNIOBast KOHCYJIbTAIUS; UTOTOBBIN
TECT.

Tema 4.1. Dnexktpuyeckoe mnosue

Teopus. 3aKOH COXpPAHEHUS AJIEKTPUYECKOTO 3apsaa. TOYEUHbI U pacipeaeCHHbIN
3apsanbl. 3akoH Kynona. Dnektpuueckoe nose. HampsoxkeHHOCTh. JIMHUM HanmpsiKEHHOCTH.
DNeKTpUYecKoe IoJIe TOYEeUHbIX 3apsaaoB. OpgHopoaHoe snexktpuyeckoe mnose. [loTok
HaIPsKEHHOCTH 3JIEKTPUYECKOTo Mojs. Teopema l'aycca m ee mpuMEHEHME Uil pacyera
ANIEKTpUYecKuX Tojeil. Pabora »iekTpuyecKkoro moJid MpU MEpPEeMEIIeHUU 3apsoB.
[Torenuman. Hanpsxenne. CBsi3b MEXly HAIPSDKEHUEM U HANPSYKEHHOCTHIO. [IpoBOIHUKY B
ANEKTPUYECKOM TOJI€. OJIEKTPUYECKAS] €MKOCThb. OJIEKTPUYECKAs] €MKOCTh ILIOCKOTO
KOHJIeHcaTopa. Jludnexkrpuueckas MPOHULIAEMOCTb. OHEPrUs DJIEKTPUYECKOTO  IOJIA.
[LnotHOCTE 3HEprum. JIMAJIEKTPUKM B DIIEKTPUYECKOM Mojie. MeXaHW3M NOJSpU3ALUU
JTUAJIEKTPUKOB. DJIEKTPEThl W CETHETOREKTpUuKH. [Ibe3oanexTpuueckuit 3pdexkt u ero
HCIIOJIb30BAaHUE B TEXHHKE.

Ilpakmuka. Pemenne KadeCTBEHHBIX 3a/lady IO AJIEKTPOCTATHUKE (DIEKTPU3AIIHS,
npoBojsnre chepol), OObICHEHHE HAOIIOJAEMBIX IJICKTPUUECKUX sSBICHHUM. Pacuer cuib
B3aMMOJCHCTBHSI JJICKTPUUSCKUX 3apsiioB, €MKOCTH, 3apsja W DHEPruu KOHJIEHcaTopa.
[Toctpoenne rpaduKoB 3aBUCHMOCTEH SJICKTPUUYECKUX TMApaMETPOB 3apsHKEHHBIX TEN OT
KOOpJMHAT.
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Tema 4.2. 3aK0HBI TOCTOSHHOTO TOKA

Teopus. YcnoBUs CyIIECTBOBAHUS MMOCTOSTHHOIO TOKa. CTallMOHAPHOE 3IEKTPUUECKOE
nosie. DJEKTPUYECKHE UENU C IOCJIEN0BATEIbHBIM M MapaJuIeIbHBIM COEAMHEHUSMU
MIPOBOAHUKOB. DJIEKTPOJBMXKYIasi cuiia. 3akoH OMa JJisi HEOJHOPOHOIO y4acTKa Lenu U
mia nonHoil unenu. IlpaBuna Kupxroda. Pacuer pa3BeTBIEHHBIX 3JIEKTPUUYECKHX IEMel,
CMEUIaHHBIX COEIWHEHHA MPOBOJHUKOB. II[yHTBI M JONOJHUTEIBHBIE CONPOTUBIICHUS.
Pabota 1 MontHOCTh TOKA. 3akoH Joyins-JleHia.

OneKkTpudeckuii TOK B MeTaiaX. OCHOBHBIE IOJIOKEHHS JJIEKTPOHHOM TEOopUH
MPOBOAMMOCTH  MeTaluioB. CKOpPOCTh  YHOPSIAOYEHHOTO  JIBUOKEHUST  3JIEKTPOHOB B
MPOBOAHUKE. 3aBUCUMOCTh CONPOTHUBJIEHUS OT TemmepaTypbl. CBEpXIpOBOIUMOCTb.
ONEeKTPUYECKUd  TOK B MOJYyHIPOBOJIHHUKAX. DNeKTpUYecKass  MPOBOJUMOCTD
MOJIyIIPOBOJTHUKOB M €€ 3aBUCHUMOCTh OT TeMmreparypbl u ocBerieHus. CoOCTBEHHas U
MIpUMECHAasi TPOBOAUMOCTH MOIYIIPOBOIHUKOB. Tepmo- u poTope3nucTophI.
DIJIEKTPOHHO-IBIpOUHbIN niepexoa. [lomynpoBoanukoBeiii auoAa. Tpansuctop. [Ipumenenue
MOJTYTPOBOJTHUKOBBIX TIpuOOpoB. Tpurrep kak snemeHT DOBM. HHTerpaigbHble CXEMBI.
DJIEKTpOHHAsl SMHCCUs. BonbT-amriepHas XapaKTEpUCTHKA AMOAA. DJIECKTPOHHBIEC MYYKU U
HX CBOMCTBa. DJIEKTPOHHO-JIy4YeBasi TpyOKa. DJIEKTPUUYECKUI TOK B pacTBOpaxX M pacrijiaBax
AJIEKTPOJIUTOB. 3aKOH J3jekTposm3a. OmnpeneneHue 3apsga diaekTpoHa. [IpumeHneHue
ANEKTPOJIN3a B TEXHUKE. OJEKTPUYECKHMH TOK B raszax. HecaMoCTOATENbHBIN U
CaMOCTOSITENIbHBIN pa3psiabl B TazaX. Buasl camocrosTenpbHOro paspsaa (TICIOInid,
HCKPOBOM, KOPOHHBIN, AyroBoii). [Tonstue o miazme. MI'J[-renepatop. DIeKTPUUECKUN TOK
B BakyyMe. BakyyMHBbIN 1UOA U TPHOJ. DJEKTpOHHO-IydeBas Tpyoka. Ombeir HModde-
MuuikeHna.

Ilpakmuxa. PacdeT CONPOTUBICHHUS TMOCJIEAOBATEIBHOIO, TMAPAJICIBHOTO U
CMEIIaHHOTO COEAWHEHUS MPOBOJHUKOB. BbIUKCIIEHME MaJeHUs HANPSIKEHUS, CHIIbI TOKA,
BBIICIIIEMOM MOIIIHOCTH B IIENH ITOCTOSHHOTO TOKa. PacdeT CIIOXKHBIX IIeNer C IIOMOIIBIO
npaBun Kupxroda. [ToctpoeHne u aHaim3 BOJbTa-aMIEPHBIX XaPAKTEPUCTUK PE3UCTOPOB,
PacTBOPOB U MOJIYITPOBOJIHUKOB.

HroroBoe 3agstue

KontposnbHas padora.
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VYueOHbIil (TeMaTUUeCKui) TIaH. 2-i 1o 00y4eHus

No HaumenoBanue Komnyectso yacos Dopmbl
n/n paszena, TEMbI Bcero Teopust | [Tpaktu ka | arrecTanuu/
KOHTPOJIS
BBoaHoe 3anaTHE 2 2
Pazznen 1. MatemaTuka B 30 8 22
(bu3MUecKuX mporeccax
1.4. TpI/IFOHOMCTpI/I}I 6 2 4 KOHTpOHBHBIﬁ
TECT
LS. Jlorapudmuueckas 8 2 6 KOHTPOJIbHBIN
U TECT
NOKa3aTeIbHAs
byHKIHMH
1.6. | IlpousBonHas 8 2 6 KOHTPOJBHEII
TECT
1.7. | UnaTerpan 8 2 6 KOHTPOJBHBII
TECT
Pa3znen 2. 52 12 40
DJIeKTPOIMHAMUKA
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2.1. | MarauTHoO€ moJie 14 4 10 KOHTPO/bHbIM
TEeCcT
2.2.| DnekTpoMarHuTHas 18 4 14 KOHTPOJIbHBIH
WHTYKIIHS TECT
2.3.| DpexTpOMAarHUTHBIE 20 4 16 KOHTPOJIbHBII
KOoJieOaHMs ¥ BOJIHEI. TECT
Pasnen 3. Ontuka u 58 16 42
KBaHTOBas (hH3HKa
3.1. | BonHoBas onTuka 14 4 10 KOHTPOMNbHbIN
TEeCT
3.2.| T'eomeTpuyeckas 14 4 10 KOHTPOJIbHBIN
OTITHKA TecT
3.3. | ®usuka aroma 14 4 10 KOHTPOMNbHbI
TEecT
3.4. | dusuka aToMHOrO 16 4 12 KOHTPOJIbHBIH
anpa TECT
Hrorosoe 3ansTue 2 2 KOHTPOJIbHAsA
pabora
Bcero 144 38 106

Copneprxaaue yudeOHOro (TEeMaTHYECKOro) IjIaHa.

2-i roa oOy4eHus
BBoaunoe 3ansaTue. Beenenue B [IporpamMmmy. MHCTpyKTaX 1O TeXHUKE 0€30MAaCHOCTH.
Pa3nen 1. Maremartuka B (pr3nuecKkux mporeccax.

YpoBeHb  mIpenbsABICHUS ~— MaTepuaia  OOECleYMBAET  y4YalllUMCS  CTPOHUTH
MaTEeMaTUYECKUe MOJeNN (U3MUECKMX MPOIECCOB, a TakXKe IMoydaTb HEO0OXOauMble
3HAYEHUST M 3aBUCHUMOCTU (PU3NYECKHX BEJIIMYWH, MOCPEJICTBOM PEIICHHUS PAa3IHUYHbIX
YpaBHEHUH, HEPABEHCTB U aHaIM3a IpaUKOB.

OObyuaromuecs OyyT 3HATD:
- OCHOBHBIC COOTHOIICHHUSI B TPEYTOJLHUKE W TPUTOHOMETPHUUYECKHE TOXKIECTBA,
(bopMyIIBI IPUBEACHUS U 3HAUCHHS TPUTOHOMETPUIECCKUX (DYHKIIMHI JUTSl PA3TUYHBIX YTIIOB,;

CBOMCTBA JOorapu(pMUUYECKON U MOKa3aTeIbHON (PYHKIIMU U UX TpapuKu;

METO/IbI PEIICHUS Jorapu(PMUUECKUX U MTOKA3aTEeIbHBIX YPaBHEHHUH (HEPABEHCTB);

MOHSTHUS TTPOU3BOAHON U TIEPBOOOPA3HON;
OCHOBHBIE (hopMyJIbl TUGEPEHITUPOBAHKS U UHTETPUPOBAHHUSL.

OOGyuaronuecst OyayT yMETh:

- TpeoOpa30BBIBATh TPUTOHOMETPUUECKHE BBIPAKEHUS M BBIPAKEHUS, COAEpIKaIIne
aorapudmel;
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- peuarb MpoCTelllne TPUrOHOMETPUYECKUE, MOKa3aTeIbHble U JIorapupmuieckue
ypaBHEHUS U HEPABEHCTBA;

- HaxOIWTb IPOM3BOJHYIO, a TaKXe IIPOMEKYTKM 3HAKOIOCTOSHCTBA U
MOHOTOHHOCTH Pa3JIMYHBIX (DYHKIIHIA;

- pelaTh IKCTPEMAJIbHBIE 3aJ]a4l METOAMU MAaTEMAaTUYECKOIO AHAIIN3A;

- HaxXOAUTh MEpPBOOOPa3HYIO (MHTErpaj) Ppa3IUYHBIX 3JIEMEHTAPHBIX (YHKIUN U
IJIOIIAIb KPUBOJMHENHOW TPANELUH.

DopMBbI 3aHATHH, HCIIOJIB3YyEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:

- JIEKUMOHHAs,

- TIPaAKTUKYyM IO PELICHUIO 33/a4;

- nabopaTopHas paboTa;

-  UHAMBUAYaJbHas paboTa;

- rpymnmoBas pabora;

- MHAWBHAYaJbHAsl KOHCYJIbTAlLUS;

- TpYIIOBask KOHCYJIbTALNS;

- KOHTpOJIBHLIﬁ TCCT.

Tema 1.4. Tpuronomerpus

Teopusa. I'paduku TpuroHomerpuuecknx GpyHkuud. OOpaTHbIE TPUTOHOMETPHUECKHE
¢byakiun. TpuroHoMeTrpuueckue ypaBHEHHA. BUIbl TPUTOHOMETPUUECKHUX YpaBHEHHA,
OCHOBHBIE METOJbI UX pemieHus. OTOOp KopHEW. 3anuchk pernieHus. TpUroHoMeTpuiecKue
HEpPaBEHCTBA.

Ilpakmuka. [TocTpoenue rpauKoB TPUTOHOMETPUYECKUX GyHKIUH.
[IpeoOpa3oBaHre BBIpaXEHHM, COJAEP)KAIIMX OOpaTHBIE TPUTOHOMETPHUUECKHE (YHKIIUU.
Pemenrie TpUroHOMETPUYECKUX YpPaBHEHUN U HEPABEHCTB PAa3MUYHBIMU MeToaamu. OTOOp
KOpPHEW TPUTOHOMETPUYECKUX YPABHECHHM.

Tema 1.5. Jlorapudmudeckas u nokasareabHasi GyHKIHH

Teopusa. TlokazarenbHass QyHKUMS © €€ cBoicTBa. Jlorapudmsl, CBOHCTBa
norapupmoB. Jlorapupmuueckass ¢yHkuus U ee cBoMcTBa. [loTeHuupoBaHue
norapupmMupoBanue. PazmudHbie crocoObl penieHus] MoKa3aTeabHbIX U JIOTApU(PMUICCKUX
ypaBHEHUHN. YpaBHEHUS, CBOIAIIMECS K TMOKa3aTEIbHBIM W JiorapupmudeckuM. CUCTEMBI
ypaBHeHU#. HepaBeHcTBa, comepxkaliue nmokasareiabHbie U JorapudmMudeckue QyHKITH.

llpakmuxa. TlpeoOpa3oBaHue BBIpaXXEHUM, cojepxanux Jorapudmel. Pemenue
MOKA3aTeJIbHbIX ypaBHEHWH U HepaBeHCTB. Haxoxzaenwe obOmactu onpeneneHus
norapuMHUUeCcKuX ypaBHeHHU. PeleHue norapumuueckux ypaBHEHUH U HEPABEHCTB.
Meton  pamumonanuzanuu.  Vcmonb3oBaHuWe — CBOWCTB — (YHKIMI  HpH  pELICHUU
Jorapu(pMUUECKUX U MOKa3aTeIbHBIX YpaBHEHUI U HepaBeHCTB. CHUCTEMbI MOKA3aTeNIbHbBIX U
Jorapu(MHUUECKUX YpaBHEHHI.
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Tema 1.6. [IpousBoanas

Teopus. CkopocTh NpoTeKaHus Ipouecca. MrHoBeHHass ckopocTb. KacarenpHas k
rpadpuxky ¢yuknuu. Ilonstue o mnpeaensHoM Tmiepexone. Ilpenen, ero cBOHCTBa,
3aMmeuatenbHple  npenensl.  IlpomsBognas.  [uddepenuman. HenpepblBHOCTH U
auddepenuupyemMocts ¢QyHkiuil. [lpaBuna BbIYMCIIEHUS TPOU3BOAHBIX. [Ipoun3BoAHBIE
pasnuuHbiXx (yHKIMA. BTopas mpou3BogHas; ee MexaHW4YecKud CMbIcH. [Ipom3BogHBIC
BBICIIUX TOPSAJIKOB. YpaBHEHHE KacaTelbHOW K Tpaduky ¢yHkuuu. [Ipunoxenue
MPOU3BOJIHOM K HccienoBaHuio (GpyHkumit. MccienoBanue ¢GyHKIIMH HAa MOHOTOHHOCT.
JlocTaTouHoe ycioBue skcTpemyma. Hanbomblliee © HauMeHblllee 3HaueHUsl (YHKIIMU Ha
MPOMEXKYTKE (KOHEYHOM M OeckoHeuHOM). Mcnosnb30BaHHE MPOU3BOAHONW B (DU3HUECKUX
3a/1a4ax.

Ilpakmuka. Pemienue 3amad Ha HaxokJeHUE npenenoB. HaxoxneHne mpou3BOAHBIX
OpOCThIX W CIHOXHBIX (GyHKUMA. Pemenue 3amay Ha wuccienoBaHue (yHKIMM Ha
MOHOTOHHOCTh. PellieHue 3a7au Ha HaxoXKJIeHHe HKCcTpeMyMmoB (yHkiuil. Haxoxxnenue
acuMnToT rpaduxoB. PemieHue 3amay Ha HAXOXKJIEHUE HAWOOJBIIET0O M HAUMEHBIIETrO
3HauYeHUs (PYHKIMU Ha OTPE3Ke, pelIeHUE 3a]ja4 Ha ONTUMU3ALIHIO.

Tema 1.7. UnTerpan

Teopusa. IlepBooOpaznas u ee cBoiictBa Heompenenennsiii unrterpan. [IpaBuma
HAXO0XJICHUS TEePBOOOPA3HBIX, HEMOCPEACTBEHHOE HHTETPUPOBAHUE, MHTETPUPOBAHUE IIO
4yacTsAM, nojcraHoBka. [lmomane kpuBoJMHENHON Tpaneuunu. OnpenesieHHbId UHTErpal U
ero coiictBa @opmyna Herorona-Jleiionuna. [IpubauxeHHOe BEIYUCICHHUE OMPEACICHHBIX
uHrerpaigoB. [lpuoxenus uHTErpajgoB. Beumcienwe rmiomaged u 00bEMOB
reoMmeTpuyeckux ¢uryp. Mcrnonb3oBanue HHTErpaia B pU3NUECKUX 3a/1a4ax.

Ilpaxmuxa. Pemenne 3amad Ha HaxoxJeHHe mnepBooOpasHoil. Haxoxnenue
UHTErPAJIOB  Pa3IW4YHbIMM MeToJaMH. PemieHwe 3agady  Ha BBIYMCICHHE IUIOLIAJH
KPUBOJIMHENHOW Tpamnelnyuy, Ha HaXOXKJIEHUE OOBEMOB TIeoMeTpudeckux Teil. Perienue
(¢u3nuecKrX 3a1a4 OpyU NOMOLIM UHTErpaa.

Paznen 2. DnextpoauHamuka

YpoBeHb MpeAbsSBICHUS MaTepHalia OO0CCIeUMBACT YydallUMCS pemaTh 3aJadu
MOBBIINICHHOTO ~ YPOBHS  CIIO)KHOCTH H  DKCIIEPUMEHTAIbHO TIPOBEPATh OCHOBHBIC
3aKOHOMEPHOCTH DJICKTPUYECTBA M MarHeTHU3Ma, a TakKKe KojeOaTelbHBIX W BOJHOBBIX
TIPOIIECCOB.

OO6yuaromuecst OyayT 3HATh:

- OCHOBHBIE MOHATHS TEOPUM  DJIEKTPOMArHUTHBIX  KOJE€OAaHWA W BOJIH:
AIIEKTPOMATrHUTHAS ~ MHAYKUUS; CAMOMHIYKIUS, HMHIYKTUBHOCTb, CBOOOJHBIE H
BBIHYXKJCHHbIE KOJI€OaHMs; KOJIeOATeNbHbIM KOHTYp; TIEPEMEHHBIH TOK; PE30HAHC,
ANIEKTPOMATHUTHAS BOJIHA, HWHTEphEpeHius, aucnepcusi, audpakius, NoJIspU3aIus
ANEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI DJJIEKTpUYECTBA MW MarHetnsMma: 3akoH KyiioHa, 3akoH
COXpaHeHHus 3apsna, 3akoH Oma i1 HEOAHOPOIHOW M MOJHOM 1enu, npaBuia Kupxroda,
3akoH buo-CaBapa-Jlannaca;
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- OCHOBHBIC 3aKOHbl TCOPHUH JJICKTPOMAIHUTHBIX KoJICOAaHWMH © BOJIH: 3aKOH
3HCKTpOMaFHHTHOﬁ HHAYKOWH, 3aKOHBI OTpaXCHHUA, IMPCIOMIICHUA W IIOITIOIICHUSA
QJICKTPOMArdHUTHBIX BOJIH, ITOCTYJIATEI TCOPHUHU OTHOCUTCIbHOCTH,

- CyTh OCHOBOMOJIAraloIMX OMbITOB JJIEKTPOJAMHAMUKHU: OMNbITOB DpaHKIIMHA,
Bounbtel, Kynona, Oma, Amnepa, ®@apanes, ['epua;

- BO3MOYKHOCTH MPAKTUYECKOTO NPUMEHEHUS SBJICHUNA U 3aKOHOB 3JIEKTPOJUHAMUKH:
AIIEKTPOU3MEPUTEIbHBIE TPUOOPHI, MArHUTHAS 3alMCh 3BYKa, 3JEKTPOHHO-Iy4YeBas TpyOka,
MIOJIyIIPOBOJJHUKOBBIA JHOJ, TEPMOPE3UCTOP, TPAH3UCTOP, TE€HEPATOP MEPEMEHHOI0 TOKA,
cxema paanoTene)OHHON CBS3H, MHAYKIIMOHHAS CBapKa, TpaHCPOpMaTOPhL;

- OCHOBHBIE  M3MEpUTEIbHBIE  MPHOOPHI  BIEKTPOJMHAMUKU:  OCIULIorpad,
MYJIBTUMETP, TEPMOPEZUCTOP;

- METObI PEIICHUS OJMMIHAIHBIX 33/1a4 [0 SJIEKTPOJUHAMUKE.
OO6yuaroruecst OyayT yMETh:

- HPaBHIIBHO OIMCbIBATL U OOBSACHATHL OCHOBHBIE SBJECHHUSA H IIPpOUCCChI
QJICKTPOAWMHAMUHKH, NaBATh TOYHBIC OIMPCACICHHUA OCHOBHBIX MOHSTUH QJICKTPOMAIrHCTU3MA,

- pemarh 3aJa4d Ha 3aKOH COXPAHEHHUs JJIEKTPUYECKOro 3apsna, 3akoHbl KyioHa,
Owma, mpaBuna Kupxroda, JleHma, 3akoH AIEKTPOMArHUTHON WHIYKIIMW; HA JBIKCHHUE U
PaBHOBECHE 3aPSKEHHBIX YACTHUIl B JICKTPUUECKOM U MArHUTHOM TOJISIX;

- BBIYUCIIATH HAIpPSKEHHOCTh, HAIpPSOHKEHUE, CUIIy TOKa, pabOTy AJIEKTPUYECKOrO
M0JIsA, JIEKTPOEMKOCTh, MarHUTHYIO MHIYKIUIO, cuily JlopeHna, cuiny Amriepa, a Takxke
napameTpbl KoJae0aTeIbHOr0 KOHTYpPa U AEKTPOMATHUTHOMN BOJIHBI;

- n300pakaThb U YMTATh IEKTPUUECKHUE LIETIH, 3aBUCUMOCTH OCHOBHBIX
apaMeTpoB KoJiebaTeIbHOr0 KOHTYypa OT BPEMEHH;

- CTPOHUTH BECKTOPHLBIC JUAIPpaMMBbI QJICKTPUYCCKHUX KOHe6aHHﬁ;

- ONpEeNeNsITh SKCIIEPUMEHTAIBHO MapaMeTpPhl IEKTPUIECKHUX IENel, MPOBEPIATh UX
UCTIPABHOCTh; U3MEPSITh MapaMeTpPhl JIEKTPUYECKOTO0 W MArHUTHOTO TOJICH; MoaydaTh Ha
ocryuiorpade KapTUHY JIEKTPUUECKUX Kojebanui u urypsl Jluccaxy;

- TOJB30BaThCS  (U3MUECKUMU  NPUOOpPAMH:  aMIIEpPMETPOM,  BOJBTMETPOM,
MYJIBTUMETPOM, OCLIIIIIOrPa( oM, TEHEPATOPOM AIEKTPUUECKUX CUTHAJIOB;

- peuarb 3aJgadr 110 JBJICKTPUYICCTBY, MAIHCTU3MY, KOJICOAHUSM TOBBIIIEHHOTO
YPOBH: CIIOKHOCTHU U OJIMMITMAAHBIC 3a/1d4H.

DopMBbI 3aHATHH, HCIIOJIB3YyEMBIE IIPU U3YUEHUN JAHHOIO pa3zeiia:
- JIEKUMOHHAS;

- WHJMBHIyalbHas padoTa;

- TpymnmnoBas paboTa;

- WHJWBHJyaJbHasi KOHCYJbTalNS;

- TI'pynioBast KOHCYJIbTAallUA,
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- UTOTOBBIU TECT.

Tema 2.1. MarautHoe 1oJie

Teopusa. MarnutHo€ B3aMMOJICKUCTBUE TOKOB. MarHuTHOE IMoJi€ TOKa. MarHuTHas
UHIAYKIUS. JIMHUM MarHUTHOM MHAYKUIMU. MarnutHbeii notok. Cuna Ammnepa. [Ipuniun
JEUCTBUSA  DJICKTPOU3MEPUTETHHBIX TpuOopoB. ['pomkoroBoputens. Cuna Jlopenia.
JIBUKEHHE DIEKTPUYECKUX 3apsi0B B AJIECKTPUUECKOM M MATHUTHOM MOJISIX. Y CKOPUTEIU
3apsOKEHHBIX YacTull. Mace- criekTporpad. MarHuTHbIE CBOMCTBA BEMIECTB. DICKTPUICCKUN
JIBUTATEJIb IIOCTOSIHHOT'O TOKA.

IIpakmuka.  BpruucieHue MHAYKIMM  MArHUTHOIO  IIOJA  JUIA  Pa3iIU4yHOMN
KOH(Urypauu npoBoaHUKOB. PacueTr cunel Amnepa u JlopeHiia, mapameTpoB TPAEKTOPHH
3apsDKEHHBIX 4aCTULl B MAarHATHOM Itosie. KauecTBEHHOE ONMCAaHUE SIBJIEHUN, CBA3AHHBIX C
MAarHATHBIM I10JIEM B BELIECTBE.

Tema 2.2. DnekTpoMarHuTHast HHAYKIUS

Teopus. SBnenue snektpomMarHuTHOM MHAYKUMHU. DJC unaykuuu. MHIyKIIMOHHOE
AJIEKTPUYECKOE TOJIE. 3aKOH 3JIEKTpoMarHuTHOM uHaykuuu. IIpaBuiio Jlenma. Buxpesoe
AIIEKTpUUYECKOE ToJie. DIeKTpoauHaMudeckuit Mukpodon. CaMouHayKius. MHIyKTUBHOCTb.
Biusinue cpenbl Ha WHAYKTUBHOCTh. DHEPrUsi MarHUTHOTO moJid. [ImoTHOCTH 3Hepruwu.
OTHOCUTENBHOCTh AJEKTPUUECKOTO U MAarHUTHOTO ToJsieil. [I0THOCTh AHEPTUM MarHUTHOTO
noJjsl. DNEKTPUUECKUN TeHepaTop
MMOCTOSIHHOT'O TOKA.

Ilpakmuxa. PellleHME KayeCTBEHHBIX M PACUYETHBIX 3aJa4 IO AJIEKTPOMArHUTHOU
uHaykuuu. Beruucnenne OJIC  caMOMHIYKIIMUA, DSHEPruM 3apsDKEHHOW KATylIKM U
MarduTHOTO II0JIS.

Tema 2.3. DnekTpoMarHuTHBIE KOJIEOAHUS U BOJIHBI

Teopus. KonebarenmpHoe ABWKEHHWE U KojebarenmpHas cuctema. CBOOOIHBIC
KoJieOaHus B MIICATbHBIX KOJIeOATeIpbHBIX cucTeMax. ['apmMonndeckue konebanus. [lepuon,
4yacToTa, aMIuuTyna, ¢asza rapMoHMYeCKuX KkosieOaHud. [IpuHIMO Cyneprno3uluu.
['paduueckoe mnpencraBieHue rapMOHUYECKUX Kojebanuil. Clo)KeHHe TrapMOHUYECKHUX
kojiebanuii. BekrTopHbie auarpammbl. Herapmonuueckue kosieOanus. CBOOOJIHBIC
AJIIEKTPOMATrHUTHBIE KoJieOaHuss B KOHType. I[IpeBpaleHue sHepruu B KoJjeOaTelbHOM
KoHType. CoOcCTBeHHass 4acToTa KoJeOaHHWW B KOHType. 3aTyXawllhe 3SJIECKTPUUYECKUE
KoJieOaHusl. AHAJIOTUSL SJIEKTPOMArHUTHBIX U 3JIEKTPUYECKUX KoieOaHuil. ABTOKOJIeOaHUS.
['enepaTop He3aTyxaroumx KojeOaHui (Ha TpaH3UCTOpPE). BBIHYXIEHHBIE AJIEKTPUUYECKHE
koneOanus. Ilepemennsiii Tok. I'eneparop mepemeHHoro Toka. [leficTByronue 3HaYCHHS
HalMpsHKEHUH U CWIIbl TOKa. AKTUBHOE, €MKOCTHOE M MHIYKTHUBHOE CONPOTUBIICHUS. 3aKOH
OMa 1yisi SIEKTPUYECKOM IeNu MNEPEeMEHHOro TOoKa. Pe30HaHC HampsiKEHUW U TOKOB.
CriocoObl IOJTy4eHHST HETapMOHUYECKUX KosieOanuid. Tparchopmarop.

OJEKTPOMarHUTHOE  MOJIE.  DJIEKTPOMArHUTHBIE  BOJMHBI M CKOPOCTh  MX
pacnpocTpaHeHusl. YpaBHeHHE BOJHBL. OTpaxkeHue, MpeloMIIeHne, HWHTep(epeHIus,
IUQPPAKIKS, TOJIPU3ALUS 3JICKTPOMArHUTHBIX BOJIH. DHEPIHsl JNEKTPOMArHUTHOW BOJIHBI,
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oO0beMHas TJIOTHOCTh SHepruu BoiHbL. M3o0perenune pamuo A.C. IlomoBwiMm. Ilpunimn
paguoTeneOHHON CBSI3M, MOAYJSALMS W JeTeKTupoBaHue. [Ipocteimmii paaiuonpueMHuK.
Pannonokauus. Tenesunenue. Pazsurtue cpencts cBsasu B Poccun.

[TocTynaTel TEOpUU OTHOCUTENHLHOCTH JWHIITEHHA. OCHOBHBIE CJEICTBHUS TEOPUU
OTHOCUTEJIBHOCTH M MX JKCIEepUMEHTalbHasg MpoBepka. CKOPOCTh CBETa B BaKyyMe Kak
npezielibHasi CKOPOCTh TNepenayu curHaiga. Mimysbe, sHeprust 1 Macca B PEISITUBUCTCKON
JTUHAMUKE.

Ilpakmuka. TlocTpoeHue BEKTOPHBIX JAUArpaMM dDJIEKTPUYECKUX KosieOaHui. Pacuer
MapaMeTpoB I€NU IMEPEMEHHOTO TOKa (EMKOCTHOTO M WHJYKTUBHOIO CONPOTUBICHUN U
MOIIIHOCTU TEPEMEHHOT0 ToKa). PemeHue 3agad Mo 3JEKTPOMArHUTHBIM KOJEOaHUsIM U
BOJIHAM, pacueT koddduuuenta tpaHchopmanuu. KauecTBeHHOE U YMCIEHHOE OMUCaHUE
3¢ PEKTOB TEOPHUU OTHOCUTEILHOCTH.

Paznen 3. Ontuka. KBantoBas u sinepHas puzuka

ypOBeHL MMPpCABABJIICHUA MaTCpHajia oOecrneynBaeT ydqamumcesa pelaarb 3ajadun
IMMOBBIIICHHOT'O  YPOBHA CJIOKHOCTM UM  SKCIICPUMCHTAJILHO IMPOBCPATH OCHOBHBIC

3aKOHOMEPHOCTH OINTUKH, aTOMHOUN (DM3UKHK U (U3UKHA ATOMHOTO sI/Ipa.
OOyuaromuecs OyayT 3HATh:

- OCHOBHBIE MOHSATUSA ONTHKHU: CBET, JIMH3a, 3€pKajio, MHUMOE U JEHCTBUTEIHHOE
n3o0paxkenue; uHTepdepeHuuns, audpakuus W MOJApU3alMs CBeTa; AUdpaKIUOHHAsS
peleTka, 30HHas IJIACTUHKA;

- OCHOBHBIE MOHSTHS KBAaHTOBOW (DPM3UKU: TEIJIOBOE M3IIyYeHHUE, aOCOIOTHO YEPHOE
TeNo, KBaHT, (GoToH, (oTorddeKT, cTalMOHApPHOE COCTOSHUE, W30TOI, KBAaHTOBAHUE U
JTUCKPETHOCTh, JeOPOMIEBCKas JJIMHA BOJIHBI, SIAPO, HEUTPOH, MPOTOH, SJICPHBIA pEaKTop,
CYETYMK U JIETEKTOP YACTHUII U JIp.;

- OCHOBHBIE 3aKOHBI ONTHUKHU: 3aKOH OTPAXEHHS U MNPEJIOMIICHUS CBETA, YPABHEHUE
TOHKOM JIMH3BI W CQEpPUUYECKOro 3epKaia, YycJIOBHE MAKCUMYMOB W MHHUMYMOB
uHTepdepeHIIMOHHON 1 AudpPaKIIMOHHON KapTHHBI, 3aK0H byrepa- Jlambepra-bepa, 3akon
Mauntoca;

- OCHOBHBIE€ 3aKOHBI KBAaHTOBOH (usuku: 3akoHbl Buna u Credana- bonbimana,
3akoHbl CToyieToBa M ypaBHeHHWe OuWHmTelHA I (oTodddekra, mocrymatel bopa,
runore3a Je bpoins, CcoOoTHOIIeHHWe HeomnpeaeneHHocTed [ 'eifsenOepra, 3akoH
PaaMOaKTUBHOIO pacliajia, MpaBuia CMEMICHUS [IPU PAAUOAKTUBHBIX U3TYyYCHHUSIX;

- CYTb OCHOBOIIOJAraromunx OIILITOB OIITUKU U KBaHTOBOM (1)I/IBI/IKI/IZ OIIBITOB

Hrrotona, FOnra, ®penens, Pesepdopaa, Komnrona, Cronerora, Jlebenena u np.;

- BO3MOXHOCTH TMPAKTUYECKOTO IPUMEHEHUSI SIBJEHUW M 3aKOHOB ONTHKUA H
KBAaHTOBOM (DM3UKH: OYKH, IPOCBETISAIONIAS OINTHKA, Teyieckon, ¢otoanement, I13C-
MaTpulia, CIIEKTPaIbHBIN aHAIN3, aTOMHAsI DJIEKTPOCTAHITUSA, JTyueBasi Tepamnus u Jip.;

- OCHOBHBIE W3MEpUTENbHbIE MPUOOPHI ONTUKH M KBAHTOBOW (DM3HMKHU: MOJSPOUI,
pedpakTomMeTp, criekTporpad, nudpakiuoHHas penieTka, POTOIIEKTPOHHBIM YMHOXKHUTENb,
dotopesuctop, cuetuuk [ eitrepa;
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- METObI PEIICHUS] OJMMITNAIHBIX 33]1a4 110 ONTUKE U KBAHTOBOU (hH3HKE.
OOGyuaroruecst OyayT yMETh:

- IHPAaBHIIbHO OIIUCHIBATH U O0OBSACHATHL OCHOBHBEIE ONTHYECKHE U KBAHTOBBIE SIBIEHUS
H IIPOLECCChI, 1aBaTb TOYHLIC OIIPCACIICHUA OCHOBHBIX MOHSITUN ONTHUKUA U aTOMHOM (I)I/ISI/IKI/I,

- peliath 3aJa4d Ha 3aKOHBI (POTO3(P(deKTa, 3aKOHBI BOJHOBON M reOMETPUYECKOM
ONTHKH, 3aKOH PAJAMOAKTUBHOTO paCIajia;

- BBIYHCIATH MMapaMeTpbl ONTHUYECKUX cucTeM ((POoKycHOe pacCTOSHUE JIMH3BI,
yBEIIMYCHUE M300paXKeHHsI, TOJIIMHBI MJICHOK), aTOMHBIX COCTOSIHUH (paauychl OpOUTHI U
CKOPOCTh JJICKTpOHa, pabdoTa BBIXOJA DJCKTPOHA) W SIIEPHBIX peakiuil (BblaesemMas
TEIUIOTA);

- CTPOUTH XOJI JIy4eil B ONTHYECKUX CUCTEMAX, U300paxaTh UHTEPPEPEHLIMOHHbIE
U TU(QpaKIIMOHHBIE CXEMBI, a TAK)KE YJHEPTeTUYECKUE YPOBHH aTOMa;

- TIPOBEPSTHh IKCIIEPUMEHTAILHO 3aKOH Mairtoca, 3aKOH MPEJOMIICHHUS B OTPaKeHUS
cBeTa, 3akoH byrepa-JlamGepra-bepa; momyuats uHTEphEpPEHINOHHBIE W AUPPAKIIIOHHBIC
KapTHHBI TI0 Pa3IMYHBIM CXEMaM U OMNPEACNATh W3 HUX TMapaMeTpbl OTPAKAIIUX H
MPOITYCKAIOIINX CHCTEM, OIMpenemsaTh (POKyCHOE pacCTOsHUE JHH3BI, HAaOII0JaTh aTOMHBIE
CTICKTPHI;

- TIONMB30BaThCS (UBMYCCKUMHU TMPUOOpaAaMH  ONTHKA W KBAaHTOBOW  (DM3HKHU:
HOJISIPOUIOM,  pedpakTOMETpOM,  chekTporpagoM,  TUGPAKIMOHHON  PEIIETKOM,
(hOTORIEKTPOHHBIM YMHOXKHUTENIEM, (POTOPE3UCTOPOM, JIMH3OM;

- peuiaThb 3aJjavu I10 OIITUKE U aTOMHOM (i)I/ISI/IKe IMOBBIICHHOT'O YPOBHA CJIO0XXHOCTHU U
OJIMMITMAAHBIC 3aJa4H.

®opMbl 3aHATHI, UCTIOJIB3yEeMbI€ ITPU U3YUYEHHUH JTAaHHOTO pa3Jena:

JICKIIMOHHAS,

-  HHIMBHUIyalbHas padboTa;

- TpymnmnoBas padoTa;

-  HHIMBUAYyaJIbHAsi KOHCYJIbTALIUS;
- IpyNnoBasi KOHCYJbTaIIUS;

-  HUTOTOBBIN TECT.

Tema 3.1. BosnHoBast onTuka

Teopus. DNEKTPOMArHUTHBIE U3JIYYEHUS PaA3HBIX JUIMH BOJH - PaJUOBOJIHBIL
NudpakpacHoe u3iaydeHUe, BUAUMOE H3ITy4YEHHUE, YIbTpa(HOIETOBOE, PEHTTEHOBCKOE H
ramMmmMma-u3iaydeHre. CBeT Kak 3JIeKTpomarHuTHas BojiHa. CkopocTh cBeTa. KorepeHTHOCTD.
Nurepdepennusa cera. Mutepdepeninmonnsie cxembl (cxema FOHra, sepkano Jlnoiina,
ounpusma u Ouzepkana Dpenenst). CHeKTpaabHOE Pa3lI0KEHUE NpPU HHTEPPEPEHIUU.
HNudpakuusa ceera. [lpunnun I'tolirenca-®Openens. Meton 300 Openens. JudpakimonHas
pelerka.
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HNudpakinmonnbiii cnekrp. OnpeneneHue JIMHBI CBETOBOM BOJIHBL. [loHsATHE O
rojorpaduu. [longpuzanus ceeta U ee NpUMEHEHUE B TeXHUKe. Jlucnepcusi U norjolieHue
cBerta. 3akoH byrepa-JlemOepra-bepa. Jucnepcronnslii criekTp. CIEKTPOCKOIL.

IIpakmuka. N300paxkeHue, aHaIM3 U pacueT Pa3JIMYHBIX HHTEP(PEPEHLIHUOHHBIX U
nudpakMOHHBIX cxeMm. Pemienue 3amay Ha 3akoHbI byrepa-Jlambepra-bepa u Mamroca.
BrlunciieHne W3MEHEHUs [JIMHBI, YacTOThl, CKOPOCTM M WHTEHCHBHOCTH CBETa IIpU
IIPOXOXKJIEHNUHN €T0 YEPE3 BEIIECTBO.

Tewma 3.2. 'eomeTprueckas onTHKa

Teopusa. I'eomerprueckas OINTHKAa KakK INPENENIbHBIA CiIydyald BOJIHOBOW OIITHKH.
3aKOHbl TE€OMETPUYECKOW ONTHKU: 3aKOH NPSIMOJMHEWHOIO pPaciupoCTpaHEHUs, 3aKOH
OTpaXeHHUsA, 3aKoH mpenomiieHus cseta. [lpunmun ®epma. Ilnockoe u chepuueckoe
3epkana. IlomHoe otpaxenue. Jlunza. @dopmyna TtoHkod muH3bL. Cdepuueckas u
XpomaThueckas adeppaius. Y BeIU4eHNUE JIUH3BI.

I'ma3z xak ontuueckas cuctema. Jledextsl 3penus. Ouku. @otomerpusi. CBETOBOM
notok. Cuna cBeta. OCBEIIEHHOCTh. 3aKOH OcBeleHHOCTU. CyObeKTUBHBIE U OOBEKTUBHBIC
XapaKTepUCTHKU u3iydeHusd. Ontuueckue npudopsl. DoroanmapaT, MNPOCKIIMOHHBIC
anmapartsl, JIyria, MUKPOCKOII, 3pUTeIbHbIE TPYyObI, Tesneckor. Pazpemaromas cnocoOHOCTD
ONTHUYECKUX MPUOOPOB.

Ilpaxmuxka. Tloctpoenne xona y4a (M300paskeHUIT) TP MTPOXOKICHUN (OTPAKEHUH)
CBETa B PA3JIMUYHBIX ONTUYECKUX CHUCTEMax (JIMH3bI, MPO3PAYHbIE MPU3MbI U IJIACTUHBI,
3epKaJia), ONpeIesIeHue NapaMeTpoB 3TUX CUCTEM. PerieHne 3a1a4 Ha 3aKOHbI OTPaXKEHUS U
npeioMyieHusl. Bpluncienne mnapaMeTpoB  M300paKEeHHs B pa3IUYHBIX MpuOOpax,
BOOPYKAIOIUX TJIa3 4YeloBeKa (TENEeCKOoIl, Jymna, MUKpockoIl). Pacuersl poromeTprueckux
BEJIMYMH B CIIy4ae pa3IMuHbIX HCTOYHUKOB CBETA U OTPAKAIOIIUX TOBEPXHOCTEM.

Tema 3.3. ®duzuka aroma

Teopus. BO3HUKHOBEHHE Y4YE€HHMSI O KBAHTaX. 3aKOHbI TEIJIOBOTO M3JIyYECHUSI.
dorornextpuueckuii 3G dexT u ero 3akoHbl. YpaBHeHue HoTodpdexra. PoTOH, €ro SHEprus
u umnyisc. DPdexkr Komnrtona. OmbiT bote. I[lpumenenue ¢dotorddekra B TEXHHKE.
Hasnenue cera. OnbiThl JIebenera. Dpdext Komnrona. BoiHoBbIe 1 KBAHTOBbIE CBOMCTBA
ceeta. ONbBITBI W SABJICHMS, MOATBEPKAAOIIME CIOXKHOCTh aroMa. Mojenp aroma
Pesepdopna. KsanToBbie moctynatel bopa. Mogens aroma Bomopoaa mo bopy.
IIpoucxoxneHne aMHENYaThIX CHEKTPOB. CHEKTPBI W3IyYEeHHsT U NOTIOMICHHs. OIBITHI
O®panka u ['epra. CHekTp 3HEPreTUYECKUX COCTOSIHUM aTOMOB. CHEKTPAJIbHBIN aHAIM3.
Tpynnoctu Tteopun bopa. I'mmoresa ne bpoinss. BosHOBBIE CBOWCTBA JJIEKTPOHA.
KopnyckynsapHo- BoiHOBOM ayanu3m. CooTHolIeHHe HeomnpeneneHHocTer ['eitzenOepra.
[lonsitue o kBaHTOBOM MexaHuke. COOTHOILIEHHE HEONpeeeHHOCTEeH. ATOM BOAOPOJA.
CnuH 37€KTpOHA, MHOTIO3JEKTPOHHBIE aTOMBL. BbIHYXIEHHOe u3iydeHue. Jlazepel U ux
npuMmeHeHue. [IoHsTHe 0 HEeIMHENHOW ONTHKE.

IIpakmuka. BeluucneHue XapakTepUCTUK TEIJIOBOTO M3JIy4eHHUs] a0COIIOTHO YEPHOIO
tena. IlocTpoeHune sHEpPreTMUeCKMX YpOBHEM aroMa U pacyeT HapameTpoB AJIEKTPOHA B
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atome. Pemenue 3amauy Ha 3akoHbl PoTodd(dekTa M COOTHOIICHHS] HEOIPEAETICHHOCTH
['eitzenOepra, omnpeneneHUe BOJHOBBIX U KOPIYCKYJSIPHBIX IMapaMeTpoB (GOTOHA U
MUKPOYACTHII.

Tema 3.4. ®uzuka aTOMHOTO s7Ipa

Teopus. CoctaB aTOMHOrO sifpa. M3oTomnsl. fnepHbie cuiibl. DHEPrUs CBSA3H aTOMHBIX
anep. CHekTp 5SHEPreTHYecKux COCTOSIHMM aTOMHOro sapa. l'amma- H3IydeHHe.
PanuoaktuBHOCTh. PanuoakTuBHBIE NpeBpanieHus sgaep. Anbda-, Oera- pacman, ramma-
u3NydeHue npu anbda- u Oera-pacnanax. Heitpuno. MckyccTBeHHass pajiMOaKTUBHOCTD.
[To3uTpoH. OKCHEPUMEHTAJIbHBIE METOJBl PETUCTPAlMU 3apsDKEHHBIX YAaCTHL. 3aKOH
PaaMOaKTUBHOIO pacnana. SAaepHsle peakuuu. JHEPreTUUECKUN BBIXOJ SIACPHBIX PEAKIIUI.
Ilenenue snep ypana. AnepHeid peaktop. TepmosnepHas peakuusa. Ilomyuenue
PaAMOAKTUBHBIX HM30TONOB M WX HCHOJb30BaHHE. [loHsATME O J03€ H3Iy4YeHUs U
OMOJIOrMYECKOH 3alIuTe.

DNeMEeHTapHble YacTULbl. AHTUYACTHIIBI. B3anMHBIE NpeBpalleHUsT AJIEMEHTAPHBIX
gactull. dyHnameHTanbHble B3auMojiecTBUsA. Knaccudukamus sIeMEHTapHBIX YaCTHII.
CnekTpbl 3JIeMEHTApHBIX YacTUll. JIenTOHBI. AIPOHBI, KBAPKH, TJIFOOHBI.

Ilpakmuxa. Pemienne 3a1a4 Ha NpaBWIO CMEIIECHUS NPU PAJANOAKTUBHBIX U3ITYyUYCHUSAX
M 3aKOH PAJMOAKTUBHOIO pacmnaja. BeluuclieHHWE >HEpPruu, BBIACIAIONIEHCS B AJCPHBIX
peakuusix. CocTaBlIeHUE YPAaBHEHUUN TEPMOSIAEPHBIX PEAKIUiA U OMPEACICHUE MPOIYKTOB
ATUX PEAKLUM.

HroroBoe 3anstue

KoutposnbHas padora.
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OPI'TAHMU3ALIMOHHO-ITIEJATI'OTMHECKHUE Y CJIIOBUA

PEAJIM3ALINU ITPOI'PAMMBI
Paznen | ®opma | IIpuémsl u Hunaktuueck | Texauuecko| Dopma
METO/IbI 15041 e
3aHATHUS OpraHu3aluu Marepual. OCHAUIEHU | MOJBEICHUS
e
00pa3oBaTeNbHO |  DIIEKTPOHHBIE UTOTIOB
ro
npoiiecca UCTOYHUKH
Maremarn | KomOun| 1 1) PaznaTounsie| 1) 1)
Ka u Yupopmaimon Ilepconansn| KonTponsHa
HO-
B POBaHHA| PELENTUBHBIA | MaTepUAJIbI 1917} a1 pabota
A KOMIIBIOTED
dbuznyecku 2)PenponyktusH| 2) [Ipe3enTtanuu| 2) 2)
X 19171 [Ipoekuuon | KoHTposibH
H
mporieccax 3)IIpo6nemuoe | 3) Caift oe
U3JI0KEHHE alexlarin.net 000pyIOBaH | bl TECT
ue
AYacTuyHo- 4) Caiit 3) Hoctym K
mathus.ru
IIOMCKOBBIN ceTu
HNuTepHer.
5) 4) Hanuuue
JIMCcTaHLIMOHHBIN BJIEKTPOHHO
17}
MIOYTHI
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Mexanuka [KomOunn|l 1) Yuebno- 1) 1)KonTposibH
)Y HpopMamoHHO [lepconaneH|a
POBaHHAs PELCNI TUBHBIN METOAUYECKOE | BIU s paboTa
KOMIIBIOTEP
2)PenpoiykTUBHBI TOCOOME 2) 2)
151 [Ipoekuuon |[KOHTpOJBH
H
3)Ipobiaemuoe | «Kunematukay, | oe
3JI0)KEHUE «/lunamukay, | o0OpyaOBaH [pIif TECT
ue
~HacTtruHo- «3aKOHBI 3) Hoctyn k
MOMCKOBBII COXpAaHEHUS» | CETH
HNuTtepHer.
5) 2) Pazgarounsie |4) Hammuuue
I[I/ICTaHI_II/IOHHHﬁ MaTepHabl 3JIEKTPOHHO
3) [Ipe3eHTanus | ¥ mOYTHI
4) Cauir 5) JleMoHcTp
mathus.ru al MIOHHOE U
JabopaTopH
oe
obopynoBaH
ue
Monexynsp [Kombunmy) 1) Vae6Ho- 1) 1)
H ast pU3uKapoBaHHAs
udopmanmonno-| meroauueckoe | [lepconansi|Konrponsna
PEUENTUBHBIN BIN 1 paboTa
KOMIIBIOTEP
2) rmocooue 2) 2)
Pernpo1yKTUBHBIM [Ipoekuuon |[KOHTpOJBH
H
3) [IpoGnemuoe | «MonekymspHas| oe
M3JI0KEHUE buznka» 000pyIOBaH [pIii TECT
ue
4) HactuuHo- 2) Paznarounslie | 3) Jloctym Kk
MOMCKOBBII MaTepUaJIbl cetu
HNuTepHer.
5) 3) [Ipe3enrtanuu | 4) Hannune
JMCTaHLIMOHHBIN 4) Caiit 2HCKTp0HHO
mathus.ru 1 TTOTTHI
5) JleMOHCTp
all MOHHOE U
abopaTopHO
e
o0opy0oBaH
ve
(bu3nyEcKOro
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Dnektpo- |[KOMOMHH|]) 1) YueGHo- 1) Ilepco|l )KonTpoib
nuHamuKa PO NHpopMaimoHHO-METOJUYECKOE  [HAIbHBIN Ha s paboTra
pELEeNTUBHBIN
2) rmocooue KOMITHIOTED 2)
PenpoayKTUBHBIN KonTtponsH
3) [IpoGiemuoe  [«DnekTpudeckoe2)
[ [poeknOHH
M3JI0KEHUE nojie. 3aKoHbl  |0€ Il TECT
4) UactuuHo- IOCTOSIHHOTO  [000py/1I0BaH
ue
MOV CKOBBIN TOKa», 3) Hoctyn k
S) «MarautHoe ceTu
J[MCTaHIIMOHHBIN (IIOJIE. HTepHeT.
OnexktpomarHut @) Hamuuue
Hasi UHAYKIUS», PICKTPOHHOU
«Konebanus 1  [mo4ThHI
BOJIHBI» 5) JlemoHcTp
2) Paznarounsie [all MOHHOE U
MaTepHualIbl 1ab0paTOPHO
3) [Ipe3enTamuu e
4) Calr 000opynoBaH
mathus.ru ue
(buznyecKoro
KaOuHeTa
Onrrka u Kombunuley 1) Yuebno- 1) 1)KonTpoins
KBAaHTOBAs [pOBaHHAs
du3mKa I/IH(popMauch)HHO- METOANYECKOE ngCOHaJIBH Ha s paboTa
pELEeNTUBHBIN 137§
KOMIIBIOTEP
7) nocooue 2) 2)KoHTpoab
PenponykTuBHslii |«ONTHKA. [ IpoexkmonH H
8) IIpobnemuoe |KBanToBas oe
M3JI0KEHHE buzuka» 00opy0BaH BII TECT
ue
9) HactuuHo- 2) Paznarounsie [3) HocTyn k
MOMCKOBBIM. MaTepHalIbl CeTH
HNuTepHe.
Jlucrannmonnein (3) [Ipesenranuun 4) Hanuune
4) Caitr DJICKTPOHHOM
mathus.ru MOHTHI
5) Jlemo
H
CTPALIMOHHOE
17§
abopaTopHO
e
o0opy0oBaH
ue
(buznyecKkoro

KaOuHETa
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