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IMosicuuTeIbHAA 3amuCKa

®u3rka, Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOIbI, BHOCHUT
CYILIECTBEHHBIN BKJIaJl B CUCTEMY 3HaHUU 00 okpyxkawieMm mupe. OHa pacKpbIBaeT
pOJIb HAYKM B HKOHOMHYECKOM M KYJIbTYPHOM pPa3BUTHUU OOILECTBA, CIIOCOOCTBYET
(OpMHUPOBAHUIO COBPEMEHHOI'O HAYYHOTO MUPOBO33pEHUS. SBIISSICH OCHOBOW Hay4HO-
TEXHUUYECKOTO0 Mporpecca, (u3nKa MoKa3blBaeT 'yMaHUCTUYECKYIO CYIIHOCTh HAYYHbBIX
3HAHWM, TOAYEPKUBAET HMX HPABCTBEHHYIO IIEHHOCTb, (OPMHUPYET TBOPUYECKHE
cnocoOHocTH yuamuxcs. ['ymanutapHoe 3HaueHue (PU3UKH COCTOMT B TOM, YTO OHA
BOOPY’KaeT 00y4arolerocss Hay4YHbIM METOJIOM IO3HAHHUS, MO3BOJSIOMIUM IMOJIy4YaTh
00BEKTUBHBIC 3HAHUS 00 OKPYKAIOIIEM MUDE.

HanpasieHHocts mporpaMmsl

[Iporpamma «B rnmybounax ¢usuxu» (nanee [Iporpamma) mmeeT eCTECTBEHHO-
HAy4YHYH0 HAaMpaBJICHHOCTh, B CBS3W C OTUM pPAacCCMATPUBAIOTCA TPU aKTYyaJbHBIX
acrieKTa U3y4eHus:

. TEOPETUUYECKUI: COJIepKaHUE TPOrPaMMbl pPACCMATPUBAETCS KaK CPe/ICTBO
OBJIQJICHUSI KOHKPETHBIMU (PU3UYECKUMH 3HAHUSAMHU U YMEHHUSIMU, HEOOXOUMBIMH JIJIs
NPUMEHEHHS B IPAKTUUECKON NEATETHHOCTH U IJIsl U3YUYEHUS] CMEKHBIX TUCIMUILINH;

L4 HpHKHaIIHOﬁi COACPKAHUC TIpOrpaMMBbIl paCCMATPUBACTCSA KaK CPCIACTBO
IMO3HAHUA OKPYXKaArmero mupa, € IMOMOIIBIO KOTOPOIO0 OCYHICCTBIIICTCA HAYYHO-
TEXHUYECKUM IMporpeCcc u pasBUTUC MHOT'NX CMCKHBIX TUCIHUIIINH,

. 0011e00pazoBaTeIbHBIN: COJEPIKaHUE MPOTPaMMBbl PACCMATPUBACTCS Kak
CPEIICTBO Pa3BHUTHs OCHOBHBIX MO3HABATEIBHBIX MPOIIECCOB, YMEHHS aHAIU3UPOBATH,
BBISIBJISITh CYHIHOCTH W OTHOIIEHMsS, pa3padaTbiBaTh IUIaHBI JACHCTBUI U JenaTh
JIOTUYECKUE BBIBOJBI, OMUPAsICh HA TaKU€ TUCIUIUIMHBI, KaK MaTeMaTuka, (hu3uka,

XUMHSL.
AKTYaJbHOCTh MPOTrpaMMBbl

AKTyaTbHOCTH IPOTPaMMBbI 00YCIIOBJIEHA TE€M, YTO B HACTOAIIEE BPEMsI B
oOIIeCTBE TOBBHINIEH WHTEPEC K ©CTeCTBEHHBIM HaykaM. MHOTHE aCIeKThI



COBPEMEHHOM  JKM3HM -  HAy4YHO-TEXHHYECKMM  IpOrpecc,  aBTOMaTU3alus
MIPOU3BOJICTBA, OCBOEHHE KOCMHUYECKOIO IPOCTPAHCTBA M T.A., HEMBICIMMBI 0€3
ycrnexoB B o0nacTy ¢u3uku. Pu3MKa - 3TO OCHOBA TEXHMYECKMX HayK. 3HaHUS IO
(u3HKe ABIAIOTCS HAYaJIbHOW 0a30M JUIsl M3YYEHHs CleHUalbHBIX MPO(PECCHOHATBHBIX
JTUCLUTUIVH.

®dusnka SBISETCS MOIIHBIM OPYAWEM PAa3BUTHS HHTCIUICKTYyaJbHBIX U
TBOPYECKUX CIOCOOHOCTEW oOydaronuxcs, (GopMUPYeT y HHUX MpeicTaBlIeHHe 00
OKpYXaIoleM MaTepHaIbHOM MHUpE, ITI0Ka3blBaeT T'YMAaHHCTUYECKYIO CYIIHOCTH
HAyYHBIX 3HAHWK, TOMYEPKHUBACT WX HPABCTBEHHYIO IIEHHOCTh, 3HAKOMHUT C
(GU3HIECKIMH OCHOBaMH COBPEMEHHOTO MTPOM3BOACTBA U TCXHHUKH.

Ieparormueckas uesecoodpasHocts IIporpamMmbl COCTOMT B TOM, 4YTO B
nporecce e€ peanuzaluu, OO0ydarolluecs OBIAJEBAIOT TEOPETHUECKUMHU 3HAHUSMU
OCHOBHBIX TOHSTHUH W 3aKOHOB (PU3MKU, YMEHHSIMHU pelarh (Qu3nueckue 3aaadu
Pa3HOr0 YPOBHS CJIIOKHOCTU, HABBIKAMU MPOBEACHUS (QU3UYECKUX DKCIIEPUMEHTOB H
aHaJau3a UX pe3yJbTaTOB.

Hosusna IIporpammsl

[Tporpammoii peaycMOTpEHbI HOBbIE METOJUKH MPETOoIaBaHus, B TOM YHUCJE -
rubpugHoe oOydeHue; oOydeHHe C HCIOJIb30BAHUEM KOMIBIOTEPHBIX TEXHOJOTHUH,
HOBOBBEJCHUII B MaTEMaTHYECKOM 4YacTH Kypca, YUYUTHIBAIONIME TpeOOBaHMS,
NpeIbsBIsIeMble OTACIbHBIMU pa3lieaMu (PU3UKH, OJUMIUAAAMHU IIKOJIHHUKOB H
KOHKYPCAMH Pa3INYHbIX YPOBHEM.

B Ilporpamme mnpemycMOTpeHO 3HAYHMTENBbHOE YBEIWYEHUE AKTUBHBIX (Hopm
paboThl, HampaBJICHHBIX HE TOJBKO HA BOBJCYEHHE OOYUYAIOIIMXCA B HAYYHO-
MCCJIEIOBATEIBCKYIO NIEATEIbHOCT, U OO€cleueHrne MOHUMAHUA MMM (PU3MUYECKHUX
OCHOB OKPYXKAaIOIIEeT0 MHpa, HO U Ha TMPUOOPETCHHE HAaBBIKOB W yMEHHI
CaMOCTOSITETbHO HWCKAaTh HOBYHO HWH(MOpPMAIMI0O ¥ PA3IUYHbIE MYyTH PEIICHUS
duznyuecKknx 3a1a4 pasHOTO YPOBHS CIOKHOCTH.

Jannas IIporpamma HCHOJB3yeT CHUCTEMY B3aWMMOCBSI3aHHBIX 3aHATHH,
BBICTPOCHHBIX B JIOTHYECKOW ITOCIEIOBATEILHOCTH U HAIIPABJICHHBIX HA AKTUBU3ALUIO
MO3HABATEILHON Cdephl 00yJaronmxcss MOCPEICTBOM TMPUMEHEHHS Pa3HOOOpa3HBIX
MEJaTOTUYECKUX TEXHONOTUH u (GopM pabOThl, WHTETPHUPYIONIUX PA3HBIC BHUIBI
NEATETBHOCTH.

IIpu peanuzamuu IIporpamMMbl HMCHOJIB3YETCS TEXHOJOTHS KPYMHOOJIOUHOU
nogaun MHGOPMAIMKA W TIOTPYKEHHUS B TPEIMET C MOCIEAYIONIEH caMOCTOATEIbHON
MpopabOTKOW OCHOBHBIX BOMPOCOB (DM3UKHU MYTEM BBIMOJHEHUSI KOHTPOJIbHBIX padoT,
TE€CTOB, OTBETOB Ha BOITPOCHI.

PabGouass mporpamma peanusyercs C y4€TOM HCIOJb30BaHUSA O0OpYAOBaHUS
TOYKH POCTAa:

Hudposas nadopatopus 1o Gusnke (yueHUUecKas);



O6pa3zoBarenbHbId HAOOP IO MEXAHUKE, MEXATPOHUKE U POOOTOTEXHUKE
Hoyt0Oyxk;
MOV (npunTep, CKaHep, KOmup);

Iear mporpammbl: npuoOpeTeHue 3HAHUN MO (U3UKE C KCIOJIB30BAHHEM
Pa3IUYHBIX UCTOYHUKOB MHGOPMAIMA U COBPEMEHHBIX MH(OPMAIIMOHHBIX

TEXHOJIOTUH, pa3BUTHUE  HWHTEJUICKTYaJbHBIX W  TBOPYECKUX  CIOCOOHOCTEH
o0ydJaromuxcs, BOCIUTAHUE JIMYHOCTH, TOTOBOM K PELICHUIO 3a/a4, KOTOPhIE CTaBUT
HAYYHO-TEXHUYECKUU MIPOTPECC.

3agaun IIporpammsi:
Ooyuarowue:

- OBJIaJICHUE METoJlaMU M (OPMHUPOBAHUE YMEHHMU pemarh (GU3ndecKkue U
AKCHEPUMEHTAIBHBIE 3a/1a4d, B TOM YMCJIE W IOBBIIIEHHOTO YPOBHS CIIOKHOCTH Ha
OCHOBE TTYOOKHX 3HAHUI MaTeMaTUKU U PU3NYECKUX 3aKOHOMEPHOCTEH;

- pacuiupeHue ®W  yriayOJeHHe  TPEACTaBICHUH O  BO3MOXKHOCTIX
(M3UYECKOr0 MUPOBO33PECHUSI MPU OMHCAHUU SIBIICHUM W TMPOIECCOB OKPYKAIOIIETO
MHUpA;

- dbopMHUpoBaHUE YMEHHUH NpPENCTaBIsATh HHPOpPMALMIO B BHUIEC TaOIUII,
rpauKoB, CXeM, UCHOJB3Ys MPU 3TOM KOMIIBIOTEPHBIE MPOTPaMMBbl U CPEICTBA CETH
HNuTeprer;

- (GopmupoBaHUEe HABHIKOB MYOJMYHOTO BBICTYILICHHUS.

Pazeuesaromue:

- dbopmupoBanue  PU3MYECKOTO W MATEMaTHYECKOTO  MBIILICHHUS,
HaMpaBJICHHOTO HA aHAJIN3 U ONHCAaHUE TIPUPOTHBIX MTPOIIECCOB U SBIICHUI;

- pa3BHUTHE CIIOCOOHOCTEH CaMOCTOSITENIBHO MPHOOPETaTh W TPUMEHSTH
3HAHMS, YMEHHS U HABBIKU;

- pa3BHTHE CIIOCOOHOCTEH A (PEeKTUBHOI PabOTHI B yCIOBUAX OTpaHUYCHUN
(BpeMsi, OTBOAMMOE Ha pEIICHUE 3aJad OJUMIIUAJBI, PECypChl JIA0OpaTOPUH TPH
BBITIOJTHEHUU YKCTIEPUMEHTA);

- pas3BuTHE YMEHUH 3(PHEKTUBHOTO UCIIOIH30BAHUS (PU3HUCCKUX 3aKOHOB B
y4eOHOM ¥ TIOBCETHEBHOU JICITCIIBHOCTH;

- dbopMupoBaHue CIIOCOOHOCTEH BBIABUTATh W JOKa3bIBAaTh THITOTE3BI
OKCIIEpMMEHTAJbHBIM  IIyT€M, pa3paldaThiBaTh  CTpPATErdI0  pEIIeHus  3ajaad,
MPOTHO3UPOBATh PE3YJbTAThl CBOEH JEATEIbHOCTH, AHAIM3UPOBATH M HAXOJUTH
palMoOHaNbHBIE CMOCOOBI  peIICHWS 3aJadyd IyTeM JIeTalu3aluyd  CO3JaHHOU
MaTeMaTH4eCKOM U (PU3NIECKON MOICIIH;

- dbopmupoBaHue HaBbIKAa PePICKCUBHOMN NESITEIHHOCTH 3a CUET CUCTEMHOMU
paboTHl MO MOUCKY U YCTPAHEHUIO OIIMOOK B PEIICHMM 3aJlady, B TOM YHUCIE
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MMOBBINICHHOTO YPOBHA CJIOKHOCTH, a4 TAKKC IO PACUCTy HOFpGIHHOCTCﬁ IMOCTaBJICHHOI'O
OKCIICPUMCHTA.

Bocnumamenonuwie:

- (opMHpOBaHUE CIIOCOOHOCTM K CaMOaHaIU3y M  KPUTUUYECKOMY

MBIIIJICHHIO;

- BOCIIMTAaHUE KAuyeCTB JIMYHOCTH, OOECIEUMBAIOIINX  COLUAIBHYIO
MOOMJIBHOCTB, CIIOCOOHOCTh MPUHUMATh CAMOCTOSITENIbHBIE PEIICHHUS;

- dbopMupoBaHUE KAueCTB MBIIUICHHUS, HEOOXOAUMBIX [Jis aJanTaiud B
COBPEMEHHOM MH()OPMALIMOHHOM OOIIECTBE;

- BOCITUTaHHE YOEKJEHHOCTH B BO3MOXXHOCTH MO3HAHUS 3aKOHOB MPUPOJIbI
U WCIOJIb30BaHMUSI JIOCTWKEHMM (Qu3Mku Ha 0O1aro pa3BUTHS  UYEJIOBEUECKOU
[UBWIN3AIMA;, HEOOXOJMMOCTH COTPYJAHMYECTBA B  TIPOIIECCE  COBMECTHOIO
BBITIOJIHCHUSL 3aJlay, YBAXKUTEIBHOTO OTHOIICHUS K MHEHUIO OIIMOHEHTa TIpHU
00CYXJIeHUU TIPOOJIEM €CTECTBEHHO-HAYYHOT'O COAEPKAHUS; TOTOBHOCTH K MOPAJIbHO-
ATUYECKOU OILICHKE MCIIOJIB30BaHUS HAYUYHBIX JOCTHKEHHUH, YyBCTBA OTBETCTBEHHOCTHU
3a 3alIUTY OKPYKAIOIIeH Cpeibl;

- Pa3BUTHUC HMHTECPCCAa K Hay‘lHO'I/ICCHGHOBaTEHBCKOﬁ JCATCIIbBHOCTH.

OTanunTesibHbIe 0COOEHHOCTH JAHHOM TNPOrpaMMbI

Peanuzanus [IporpamMmbl mipeanosiaraet moAroTOBKY 00y4aronuxcs K y4acTUIO B
OJIMMITUAJIAX U KOHKYpPCaX pa3IMYHbIX YPOBHEMH.

bonbmas yacts BPCMCHH OTBOAUTCA HAa PCHICHUC 3aa4, B TOM YHCJIC BLICOKOI'O
" IMOBBINICHHOI'O YPOBH:A CJIOKHOCTH.

[TporpaMMoii mperycCMOTPEHO MPOBECHIE Ta00PATOPHOTO MPAKTUKyMa 110 BCEM
pasnenam (QU3MKH.

[Iporpamma BkmtouaeT pasnen «MaremaTnka B (DU3MYECKUX MpoIeccax» Kak
WHCTPYMEHTA /I pelieHnus GU3HUECKUX U IKCTIEPUMEHTAIBHBIX 33/1a4 Ha Pa3TUYHBIX
sTanax u3y4eHus: GU3UKU.

Bo3pacTtHas kaTeropusi o0y4yaroumuxcs nmo mporpamme ot 15 nol7 ner.

[Iporpamma mpenHa3HadeHa sl 0OyUYaAIOIIUXCS, MPOSBISIOMIUX TOBBIICHHBIH
WHTEpEC K PU3NKE, JEMOHCTPUPYIOMINX MOBBIIICHHBIE aKaJIEMHUYECKIE CITOCOOHOCTH B
o0nacTi GU3HKU U MATEMATUKH.

Cpok peaju3anuu mporpaMMbl COCTaBIISET 2 TO/A.

®opMBbI M pe:KUM 3aHATHIM

@opMbl  OpraHM3alldd  JIESITEIBHOCTH  OOYYAIOIIUXCSA:  WHAUBUAYyaJIbHAS,
rpymnmoBas, ppoHTaIbHas.

Ha 3ansaTusx npumensercs auddepeHInpOBaHHBIN, HHIWBHIYATbHBIA TTOIX0] K
KaXXJI0MYy 00 y4aronieMycs.



3ansaTus npoBonarcs 1 pa3 B Henmemo mo 1 yacy ¢
nepepbiBOM 15 MUHYT).

Metoasl o0yueHus
ITo cnocoOy opraHu3anyy 3aHATUN - CIIOBECHBIE, HATJIAIHbIE, IPAKTHUYECKUE.

[To ypoBHIO eATEHOCTU O0YYAIOUIUXCS - 00BSICHUTEILHO-UILTIOCTPATUBHBIE,
penpoAYyKTUBHBIE, YACTUYHO-TIOUCKOBBIE, UCCIEN0BATEIbCKIE.

Tunsl  3aHATHH: KOMOMHUPOBAHHBIE, TEOPETUYECKHE, IPAKTUYECKUE,
1abopaTopHbIE, PENETULIMOHHBIE, KOHTPOJIbHBIE.

Oxkugaemple pe3yJbTaTbl M CHOCOOBI ONpeaesieHUs] HMX Pe3yJbTATHBHOCTH

OCHOBHBIM PE3YJIIbTATOM 06y‘I€HI/ISI SABJIIACTCA JOCTHIXKCHUC BBICOKOM
KOMIICTCHTHOCTH 06yqa}01unxc:${ B 00J1aCTH (I)I/ISI/IKI/I U MaTCMAaTHUKH, HeO6XOHHMOﬁ JIIA
MMPOOOJIKCHUA o6pa3013aH1/151 B TCXHUYCCKHUX BYy3aX.

O6pa3zoBarenbHbIe pe3ybTaThl 00yueHus 1o [IporpamMmme mpuBeeHbI B paseie
«Conepxanue MporpamMmmbI».

Py6puka «3HaTh/MOHMMAaTH» BKIIOYAET TPeOOBaHUA K ydeOHOMY Marepuany,
KOTOPBI YCBAaWBAETCS U BOCIPOM3BOAUTCS oOyuaromumucs. OOydaromuecs JTOKHbBI
IIOHUMAaTh CMBICII U3y4aeMbIX [IOHATHUM, IPUHLIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMmeTh» BKIIOYaeT TpeOOBaHWS, OCHOBaHHBIE Ha OoJiee CIOKHBIX
BUIaX JIESTCIIBHOCTH, B TOM YHCJIE TBOPUYECKOM: CO3/1aBaTh OOBEKTHI, OTIEPUPOBATH UMH,
OILICHWBATh YHWCJIOBHIC MapaMeTphl MPOIECCOB, MPUBOIUTH MPUMEPHI MPAKTUIECKOTO
UCTIOIh30BaHMs TIOJYYEHHBIX 3HAHWH, OCYIIECTBISATH CaMOCTOSITEIBHBIH TOHMCK
yaeOHOM HH(POPMAITUH.

B pesynbrate peanusanmm IIporpamMmbl B 4YacTH peaju3alldd Pa3BHUBAIOIIMX
3a/1a4, 00yJaromuecs

OyayT yMeTb:

. AHAJTM3UPOBATH M OMHCHIBATH MPUPOJHBIE MPOLECCHl U SIBICHUS;

J CaMOCTOSITENIbHO TPHOOPETaTh U MPUMEHSTh CTICIIHATILHBIC 3HAHMS,

J paboTaTh B yCIOBUSAX OTPAaHUYEHUUN (BpeMs, pecypchl);

o BBIIBUraTh M JOKa3blBaTh THUIOTE3bl SKCIEPUMEHTAIBHBIM MYTEM,

pa3palaTbiBaTh CTpPATErvi0 PEIICHUs 3ajlady, MNPOTHO3UPOBATh PE3yNbTaThl CBOEH
NEeATEeNIbHOCTH, aHAJIU3UPOBATh U HAXOAUThH PallMOHAIbHBIE CIOCOOBI pEIICHUs 3aa4l
MyTEM J€TaIu3aliu, CO31aHHOM MaTEMaTUYECKOU U (PU3UUECKON MOJIEIH.

Cnoco0bl onpenejieHus Pe3yJbTATHBHOCTH

[lenarornueckoe HaOIIOJICHHUE, MEJArOTMUECKUN aHAIN3 PE3YJIbTATOB PEILICHUS
3a7a4, pe3ybTaThl y4aCTHs B KOHKYPCaX pa3jJnYHbIX YPOBHEM.



Bujabl KOHTPOJISI: BXOJHOW, TPOMEXYTOYHBINA, UTOTOBBIM.

G®opmbl noaBeneHus HUTOroB peajausauud IIporpammbl

B xone peamuszammu IIporpamMmbl MpOBOAUTCS MPOMEXKYTOUHAs aTTECTAIHs B
¢opme TectoB. [lo okoHYaHHMM OOyUEHUS TMPOBOIUTCS MTOTOBas aTTeCTallds B BUJC
KOHTPOJIBHOM paOboTHI.

COAEPKAHHUE IIPOI'PAMMBI

YueOHblil (TeMaTHYeCKHi) MJIaH.
nepBblil 1o 00yYyeHHs

Kosmn4yecTtBOo 4acoB
dopmBbI
No HauMeHOBaHHUe P
IIpakTu | arrecramum/
n/n pa3jaeJjia, TeMbl Bcero Teopus
Ka KOHTPOJIS
BBoaHoOe 3aHsATHE 1 1
Pa3gea 1. MaremaTuka B
13 6 7
(u3uYecKux npoueccax
BekTopsl 1 nelcTBUSA KOHTPOJIbHBIN
1.1. PRI A 2 1 1 P
HaJl HUMU TECT
KBaaparnunas KOHTPOJIbHBIN
1.2. P 3 1 2 P
byHKIMSA TeCT
Pemenne cucrtem KOHTPOMBHBH
1.3. | anreGpanuecknx 4 2 2
_ TECT
ypaBHEHUM
KOHTPOJIbHBIN
1.4. | Tpuronometpus 4 2 2 P
TECT
KOHTPOJIBHBIN
Pasznen 2. Mexanuka 13 3 10 P
TECT
KOHTPOJILHEIHN
2.1. | Kunemaruka 5 1 4 p
TECT
KOHTPOJIbHBIN
2.2. | Jlunamuka 4 1 3 P
TECT
KOHTPOJIbHBIN
2.3. | 3aKOHBI COXpaHEHHUS 4 1 3 P
TECT
Pa3nen 3. Moaexkyasipuas 3 9 1
(pusuka
MonekyasipHo - KOHTPOJIbHBIN
3.1. yAp 2 1 1 P
KUHETHYeCKas Teopus TECT
KOHTPOJIbHBIN
3.2. | TepmoauHamMuKa 1 1 0 P
TECT




Pa3nea 4.
a 2 2 2
JJIeKTPOAUHAMHKA
KOHTPOJbHBIA
4.1.| DaexkTpuyeckoe moie 1 0 1 P
TECT
3aK0HBI IOCTOSHHOTO KOHTPOJIbHBIN
4.2. 1 1 0 P
TOKa TECT
KOHTPOJIbHASA
HUroroBoe 3ansaTue 1 1 P
paboTta
Bcero 34 13 21

Copep:xxanue y4eOHOro (TeMaTHYeCKOro) IIaHA.
1-ii rox o0yueHust
BBenenue
Beenenue B mporpammy. MHCTpyKTax 1Mo TeXHUKE O€30MaCHOCTH.
Pa3nen 1. MatemaTuka B ¢u3dMuecKHx mpoueccax

YpoBeHb MpenbABICHUS MaTepraia O0CCIeUYMBAET YYAIIUMCS BO3MOXHOCTH
CTPOUTHh MaTeMaTHYECKHE MoOJeNu (U3NUECKUX TMPOIECCOB, a TaKKe IOoJIydaTh
HEOOXO0IMMBbIE 3HAYEHHS U 3aBUCUMOCTH (PU3MUECKHUX BEIMYHH, TOCPEICTBOM PEIICHUS
pPa3TUYHBIX YPABHEHHM, HEPABEHCTB U aHAJIU3a IPa(UKOB.

OoOyuaromuecsi OyIyT 3HAThH:
- OCHOBHBIE CBOMCTBA BEKTOPOB M JCUCTBUS HAJ HUMHU,

- OCHOBHBIC THUIIBI (DYHKIIMOHAJIBHBIX 3aBUCUMOCTEH, rpadukoB (QyHKIMA U
croco0oB npeodpa3zoBaHus rpad)uKoOB;

- CHocoObl  HAXOXKACHUS KOpHEW KBAaJpaTHOTO YpaBHEHUsS, PpEIICHUs
KBaJpaTHBIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METOJbI PEIICHUSI CHCTEM anreOpanyecKux ypaBHEHHUIA;

- OCHOBHBIE COOTHOIIIEHUS B TPEYTOJIBHUKE U TPUTOHOMETPUUECKHUE TOXKAECTBA,
dbopMyIbl IPUBEACHUS U 3HAUYCHUS TPUTOHOMETPUUYECKUX (YHKIUN IS Pa3TUIHBIX
YIJIOB.

Olyvawmuecss OyayT yMeThb:

- m300pakaTh BEKTOPHI HA YEPTEKE, HAXOJIUTh UX TE€OMETPHUECKYI0 CYMMY
rpadudecKn U aHATUTHYECKH;

- IIPOCHHUPOBATH BCKTOP HA 3aJaHHOC HAIIPABJICHUC, HAXOAWUTb BECIINYNHY
IIPOCKINKU BCKTOpPA,

- OOpCACIATL Yrol MCXKAYy ABYMA IIPOHU3BOJBHBIMHA BCKTOPAMU,

- peliath CUCTEMBI alire0pandeckux ypaBHeHH meTonoM ["aycca u meTonom



Kpamepa;

- 4YuTaTh M CTPOUTHh TIpauKd JHHEHHOW, KBaJpPaTUYHOW, OOpaTHO
MPOIMOPLIMOHATIBHON 3aBUCUMOCTEH, JIOrapu(PMUUECKOM M MOKa3aTeNbHON (YHKIIHH,
TPUTOHOMETPUUYECKUX (QYHKLUM;

- HaXOJUTbh BEPIIUHY MapaboJibl U €€ KOPHU, TOUKU MEepeceyeHus ¢ rpapuKkoM
JIMHEHHOW 3aBUCHUMOCTH;

- HAaXOJWTb CTOPOHBI W YINIBI B MPSMOYTrOJbHOM M  MPOU3BOJIBHOM
TpeyrojibHUKE, TpuMeHss TeopeMy Iludaropa u TeopeMy KOCUHYCOB.

®opMbI 3aHATHIL, UCTIONB3YEMbIC NIPU U3YUYEHHUHU JAHHOTO pasjena:
- JICKITMOHHAS;

- TPaKTHKYM TI0 PEUICHUIO 33jay,

- naboparopHas paboTa;

- UHJIUBHUAYalIbHAs paboTa;

- Tpynnosas pabora;

- WHIMBHIYaJlbHas KOHCYJIbTAIHS;

- TpymmoBas KOHCYJbTaIIHs;

- KOHTpPOJBHBIA TECT.

Tema 1.1. BekTopbl U JeiicTBUSI HAJ HUMH

Teopus. Tlonsitue BekTOpa, U300pakeHne BekTopa. JIeHCTBUS HaJ BEKTOPAMHU.
JlnuHa ¥ npoekiusi Bekropa. CkalsipHOE MPOM3BEIAEHUE BEKTOPOB U €r0 CBOICTBA.
Yron wmexnay BekTopamu. IIpuMeHeHHE CKaJsipHOTO NPOU3BEICHHUS BEKTOPOB K
peneHno GU3NIeCcKuX 3a1ad.

IIpakmuxa. PelieHne 3a1ad Ha HaXOXIAEHUE CYMMbI, Pa3HOCTH, NMPOU3BEACHUS
BeKTOpoB. HaxoxaeHue CcKalasipHOrO NPOU3BEICHHUS BEKTOPOB U yIia MEXKIY
BekTOopamu. Pemenue ¢pusnueckux 3a1ad, CoAEpKaluX BEKTOPHbIC BETMYHHBI.

Tema 1.2. Kpagpatuunas Qynkuus

Teopus. Tlonstne ¢dbyHkuuu, cBoiictBa GyHKuuu. KBagparnunas QyHKIus, ee
cBoiictBa u rpaduk. [locTtpoenne rpaduka KBagpaTHIHONW (YHKIHH TPU TIOMOIIH
ANIEMEHTApHBIX TpeoOpa3zoBanmii. ['paduk KBampaTHYHOW GYHKIMH C MOIYJIEM.
KBanparselii TpexwieH W €ro KOpHHU. Pa3ioxxeHue KBagpaTHOrO TpEXwieHa Ha
MHOXxuTeNU. KBanpatHoe ypaBHeHue. DopMmyna KOpPHEHM KBAJAPATHOTO YPaBHEHHS.
3aBUCUMOCTh KOpPHEW OT AuckpuMuHaHTa. @opmyinel Buera. Pacnonoxkenue kopHen
KBaJpaTHOro TpexwieHa. KBaapatHoe HepaBeHCTBO. ['paduueckuil MeToj pelieHus
KBaJ[PaTHOrO HEPABEHCTBA. METOI MHTEPBAJIOB.

llpakmuxa. UccnenoBanue cBOMCTB KBajipatuuHoM ¢yHkuuu. [locTtpoenue
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rpagukoB KBaapaTHuHOU (QyHKIMH. PenieHne KBajpaTHBIX YpaBHEHUI M HEPaBEHCTB.

Tema 1.3. Pemienne cucrem anredpanyecKux ypaBHeHHid

Teopus. Anrebpanueckoe ypaBHeHne. O0nacTh onpesesieHus ypaBHeHus. Meton
I'aycca u Kpamepa. Llenble panuoHanbHble ypaBHEHHS. J[poOHO panMoHanIbHBIE
ypaBHeHus. Cucrtembl ypaBHeHMH. HppanuoHanbHble ypaBHEHHS U HMX CHUCTEMBI.
VYpaBHEHUS ¢ MOJYJIEM U UX CUCTEMBI.

Ilpakmuka. Pemenune cucteM anreOpanuyeckKux ypaBHEHUH pa3IUYHBIMU
METOJAMHU.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuueckue byHKUIUN YUCIOBOTO apryMeHTa
[IpeoGpa3zoBaHusi TPUTOHOMETPUUYECKUX BbIpakeHH. CBOWCTBA TPUTOHOMETPUUYECKHUX
(GYHKIUN: TEPUOANYHOCTD, YETHOCTh, HEUETHOCTh, HEMTPEPHIBHOCTD.

IIpakxmuxka. Pemenue 3ama4 Ha CBOMCTBA TPUTOHOMETPUYECKUX (PYHKIIUH.

Pa3zgea 2. Mexauuka

YPOBGHB MMpCaABABIICHUA MaTCpHalla obecrieynBaeT yYdamuMcesa yMCHUC PCIIAThb
3aJa491  BBICOKOTO W TIIOBBIIOCHHOTO YPOBHA CJIIOKHOCTH H JIKCICPUMCHTAJIBHO
IMPOBEPATH OCHOBHBIC 3aKOHOMCPHOCTHU MCXAHUKH.

OoOyuaromuecsi OyIyT 3HATh:

- OCHOBHBIC IIOHSATHS MEXAHUKHU: MAaTEpHaJbHAs TOYKA, OTHOCUTEJIBHOCTH
MEXaHMYECKOTO JBUKECHUS, IYTh, IIEPEMEIICHUE, MTHOBEHHAs CKOPOCTh, YCKOPEHHE,
Macca, WHEPTHOCTh, CHiia (Cuja TSHKECTH, CWJIa YIOPYrOCTH, CHJIa TPEHUs), BeEC,
HEBECOMOCTh, UMITYJIbC, UHEPIIMATbHAS U HEHMHEpILMadbHas CHCTeMa oTcueTa, pabora
CUJIbI, IOTCHIMAJIbHAS W KUHETUYECKash DSHEPIUs, aMmIUIMTyAa, IIEPHOJ, YacToTa,
WHEpLHS, MOMEHT UHEPLUY;

- OCHOBHBIC 3aKOHBbl MEXAHUKHU: 3aKOHbI HbIOTOHA, 3aKOH BCEMHUPHOIO
TAroTeHus, 3akoH ['yka, 3akoH KynoHa-AMOHTOHA, 3aKOH COXpaHEHHUs HMIYJbCa,
3aKOH COXPaHEHUsI MOMEHTA UMITYJIbCA, 3aKOH COXPAHECHUS U IPEBPALCHUS SHEPTUH;

- OCHOBHBIC IIPHUHOMIIBI MCXAHWKH: IMPUHIMII OTHOCHUTCIBbHOCTH Famzme;[,
MMPpUHOUIT HC3aBUCUMOCTHU HBHH(GHHﬁ, IMPUHOUIT COOTBCTCTBHUA,

- BO3MOXXHOCTH NPUMEHEHUS MEXaHUKH: JIBUKEHHE HWCKYCCTBEHHBIX
CITyTHUKOB MOJ| JACHCTBUEM CHJIbI TSKECTH, OAITTMCTUYECKOE JIBUKEHHE, PEAKTUBHOE
JNBH>KEHUE, YCTPOUCTBO pakeTsl, KII/[ MamyH u MexaHU3MOB, TOJABEMHAs CUJIa KpbLIa
CaMoJIeTa;

- OCHOBHBIE  W3MEPUTEIbHbIE MPUOOPHI U  METOJbl  BBIYUCIICHUS
MIOrPENTHOCTEN U3MEPEHUN B MEXAHUKE;

- MCTOAbI PCIICHUA OJMMIIMAAHLIX 3aJidad II0 MCXAaHHUKCE.
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Oo0yuawomuecsi OyayT yMeTb:

- IMPpaBUJIbHO OIIUCBIBATH U OOBSICHITH OCHOBHBIC MEXaHHUYECKHUE SIBJICHUS U
IMPpOUECCChI, aBaTb TOUYHLIC OIIPCACICHUA OCHOBHBIX MOHSATUM MCXaHHKH,

- M300pakaTh Ha YEPTEKE MPU PEIICHUM 3aad HAIpaBJICHHUS BEKTOPOB
CKOPOCTH, YCKOPEHHsI, CUJIbl, UMITYJIbCa TeJa;

- pemaTe 3aJadyd  Ha OINPEIEICHHE CKOPOCTH, YCKOPEHMs, NOYTH U
IIEpEMEILCHNS] TPU PA3JIUYHBIX BHUIAX JBWXKEHUSA, CKOPOCTM M YCKOPEHHUSA IIpHU
JIBWKEHHUH TEJIa 10 OKPYKHOCTH C IOCTOSIHHOM 110 MOJYJIIO0 CKOPOCTBIO, MacChl, CHJIbI,
UMITyJIbca, paboThl, MoUIHOCTH, dHepruu, KIIJ[, yckopenuss cBoOOAHOrO majeHust 1mo
nepuoy KojaeOaHuil MasiTHUKA U Jp.;

- paccuuThiBaTh TOPMO3HOM TyTh, CWJIbI, JCHCTBYIOIIHE Ha TENO,
JOBWKYIIEECS C YCKOPEHHMEM, OIpEeNsATh CKOPOCTb PAKEThl, HCMOJIb30BaTh
KJIACCUYECKUIN 3aKOH CII0)KEHUSI CKOPOCTEH, a TakKe 3aKOHbl HbIOTOHA, BCEMUPHOTO
TATOTEHHUS, COXPAHEHUS UMITYJIbCa, MOMEHTA UMITYJIbCa, SHEPTUU U AP.;

- YUTaTh U CTPOUTH I“pa(i)I/IKI/I, BbIPpaXarOIMKUEC 3aBUCUMOCTD KUHEMATHYCCKUX
BCIIMYMH OT BPCMCHHU IIpU PABHOMCPHOM, PABHOYCKOPCHHOM U KoJ1e0aTeIILbHOM
ABWIXCHUAX, CUJIBI YIIPYT'OCTHU IIPpU )Ie(i)OpMaIII/II/I " ap.,

- U3MEpATh M BBIYHCIATH (U3MYECKUE BEJIMYUHBI: BpEMs, pPacCTOSHUE,
CKOPOCTb, YCKOpPEHHE, Maccy, CHIY, >K€CTKOCTb, KOA(P(MUIMUEHT TPEHHs, HUMITYIIhC,
pabory, momHocTh, KIIJI mMexaHusmoB, mepuoj KojeOaHUl MasTHHKA, YCKOpEHHe
CBOOOTHOTO Ma/ICHHUS,

- JienaTh BBIBOABI 00 W3MEHEHHWH (U3MUECKHX TapaMeTpoB H  XOJa
¢du3znueckoro mnpoiecca U3 aHajau3a rpauKkoB, ypaBHEHUI 1 HEPABEHCTB;

- I0JIb30BaThC (PHU3UICCKUMHU MPUOOPAMH: MUKPOMETPOM, CEKYHJIOMEPOM,
M3MEPUTEIBHBIM IIWIMHAPOM, BecaMH, TpHUOOMETPOM, TMOJBM)KHBIM M HETIOIBHKHBIM
OJIOKOM | JIp.;

- peuiatb 3aAadadd BBICOKOI'O M IIOBBINICHHOI'O YPOBHA CJIIOKHOCTH IIO
MCXAaHHMKEC N OJIMMIIMAaAHBIC 3aJa4H.

®opMbl 3aHATHH, UCIIOJIB3YEMBIE MIPU U3YUYEHHUU JAHHOTO pa3fena:
- JIGKUMOHHAf,

- WHAWUBUIyabHas paboTa;

- rpymnmoBas pabora;

- MHAMBHJYyaJbHas KOHCYJIbTALUS;

- TpyNmoBas KOHCYJbTAllUs;

-  WUTOTOBBIU TECT.
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Tema 2.1. Kunemaruka

Teopusa. 1lpAMONMHENHOE PABHOMEPHOE U PABHOYCKOPEHHOE JBHKCHHE.
[IpuHnun otHocuTenbHOCTH [anunes. OTHOCHTENBHOE IBMKEHUE. Teopema CIOKEHUS
ckopocTel. JIBnxeHue Tena, OpOIIeHHOro MOJI YIJIOM K Topu3oHTy. KpuBonuHeliHoe
JIBUKEHHUE. JIBHOKEHHME MATEPUAIIBHOW TOYKM II0 OKPYXKHOCTM C IIOCTOSSHHOM
CKOPOCTBIO. OcHoOBHBIE XapaKTEPUCTUKHU BpalaTEIbHOTO JBHKECHUS
(LLEHTPOCTPEMUTENIHOE YCKOPEHHE, TMEPUOJ, 4YacToTa, YIJIOBOE IEpEMEUICHUE).
KonebarenbHoe nBukeHUE mMaTepuanbHOM TOukd. KuHemaTuueckue XapakTepUCTUKU
KOJe0aTeNbHOTO JIBWXKEHMSI, TpaUKd H3MEHEHHUS HTHX MapaMeTpOB C TEUYEHHEM
BpeMEHU. AHAJIOIUH BPAILlaTEIbHOTO U KOJI€0aTeIbHOTO JBUKEHUH.

Ilpakmuxa. Pemenue 3a7a4 Ha BHIYUCIICHUE KUHEMATUUECKUX MapaMeTpoB IMPHU
PAaBHOMEPHOM U PAaBHOYCKOPEHHOM JIBUKEHUH, a TAK)KE MIPHU ABMKESHUHN MaTEpUATbHON
TOYKHU TI0 OKPY>KHOCTH U KOjebaTeIbHOM JIBIKeHUHU. HaxoxkneHue cpeaHel CKOpoCTH
Ipyd  HEPAaBHOMEPHOM  JIBIDKCHWUW.  BbIUuMCIieHHME  MTHOBEHHBIX  3HAYCHHUH
KMHEMATUYECKUX IMapaMeTpoB KosebaTenbHOTro ABIKEeHHSA. [locTpoeHue rpadukos
3aBUCUMOCTEH KHHEMATHYECKUX MTapaMeTPOB OT BPEMEHHU U aHAJIU3 3TUX IPadUKOB JIs
pa3IUYHBIX BUJOB JBI)KCHHUS MATepUAIbHOM TOUYKH. BBIYUCICHUE CKOPOCTH,
JATbHOCTH, BBICOTHI MOJBEMa M BPEMEHH IOJieTa Tejia, OPOIICHHOrO IMOJ| YIJIOM K
TOPU30HTY.

Tema 2.2. Jlnunamuka

Teopusi. OCHOBHBIE TOHSTUA JWHAMHUKH MaTEPUAIbHOM TOYKH (IJIOTHOCTD,
Macca, cuia). MHepuuanbHble W HEWHEPUUAIbHBIE CUCTEMBI OTCYETA. 3aKOHBI
Herorona. Ilpssmas m oOpartHas 3amaud MeXaHUKH. Buapl cwil (YIpyroctu, TpeHWS,
conpotuBieHus). 3akoH Bcemupnoro tiarorenus. 3akonsl Kemiiepa. Kocmuueckue
CKOPOCTH. JIBMKEHHE Tena IO HAKJIOHHOW IUIOCKOCTH. Tpenue, 3akoH Kyrona-
AmonTOHa. Ympyrocte u aedopmanuu, 3akoH ['yka. J[mHamuka BpamaTeabHOTO
nBKeHus. (OCHOBHOW 3aKOH BpallaTEIbHOIO JBWXKEHUA. MOMEHT HHEpIHH.
OCHOBHbBIE TOHATHS CTaTUKH (MOMEHT CHWJIBI, IIJIEYO CHJIBI, TOYKAa OIOPBI, LIEHTP
BpauieHus). Bunbl paBHoBecuid Tena (yCTOMYMBOE, HEYCTOMYMBOE, O€3pa3IM4HOE).
VYcnoBue paBHOBecus Tena, IEHTP Macc. [laBienue (TBepAble Tena, >KUIKOCTU U Ta3bl).
3akon [Ilackanmst u 3akoH ApxuMmena. YcinoBue IaBaHus Ten. J[uHamuka
K0J1€0aTeTbHOTO ABMKCHUSI MATEPUATBHON TOUKH.

Ilpakmuxa. HaxoxneHue mIOTHOCTHU Tejla U CpeAHEN IIOTHOCTU CMecH (CIuiaBa).
Pemienrie 3aga4 Ha pacdeT pa3nuyHO poja cuil. Pemienue npsMol U oOpaTHOM 3aaauu
MEXaHUKHM JJIsi MOCTYyHaTEeIbHOTO W BpAIIATENBHOTO JABMKEHUA. OrnpenerneHue
YCKOpEHUsSI Tejla MPU JBWKECHUHU IOJ JEHUCTBHEM HECKOJIbKHX cui. [loctpoeHnne u
aHanu3 rpauKoB 3aBUCUMOCTEH CUJIbI TPEHHUSI, CHIIbl TSXKECTU U CHIIBI YIPYTOCTH OT
CYLIECTBEHHBIX IapaMETPOB MEXAHUYECKOM CHCTEMBI. OmnpeaeneHne MOMEHTOB
UHEPIMHU Te pa3indHoil popmbl. Brryncienue mapaMeTpoB MEXaHUYECKOM CUCTEMBI B
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YCIIOBUH PAaBHOBCCUA. Pemrenue 3aga4 THUAPOCTATHUKH W OIIPCACIICHUC YCHOBI/Iﬁ
I1aBaHusA TCII.

Tema 2.3. 3akoHbI cOXpaHeHHs

Teopusa. mnynbc Tena. 3aKOH COXPAHEHUS HMMITYJIbCA. 3aMKHYTas CHUCTEMA.
PeakTtuBHOE nBMKEHME. YCTPOMCTBO pakeThl. YpaBHeHHe Memepckoro. ®@opmyna
[MuonkoBckoro. Mexanuueckasi pabora. MomHocTs. [loTeHIIMabHAS M KHHETUYECKAS
sHeprus. KoOHcepBaTHBHBIE W JUCCUIIATHBHBIE CWibl. KuHeTtmueckas »HeEprus
BpALAOLIETOCS Tea. 3aKOH COXPAHEHUS DHEPruu B MexaHuke. [IpocTeie MEXaHU3MBI
n ux KII/. IIpeBpamenns sHeprun. MoMeHT uMItysiabca. 3aKOH COXPaHEHUSI MOMEHTA
uMmIyibca. Kunernueckasi sHeprus Bpallarolerocsi TBEPIOIo Tea.

Ilpakmuka. OnpeneneHne UMNyJlAbca Tela W 3aMKHYTOM CHUCTEMBI TeEll.
[IpumeHeHne 3aKOHa COXPAHEHUST HWMIYJIbCa M BBIYMCICHUE KHUHEMATUYECKHUX
XapaKTEPUCTUK JJISi peallbHbIX CUCTEM U TPOIIECCOB (B3PBIB, yAap, CTOJKHOBEHUE).
Pemenne 3amad Ha 3aKOH COXpPAHEHUS ITOJIHOW MEXaHWYECKOW dHEpruu. BrruncieHue
MOTCHIIMAIILHOW PHEPTUH Tella B MOJE TSKECTH U YIPyro AeGOopMUPOBAHHON MPYKHUHBI.
Pacuer pabotel, MotitHocT 1 KITJ[ pa3nuunbix MexaHU3MOB. BeraucieHue napaMmeTpon
BpAIIATEIIbHOTO JBUXEHUS C MPUMEHEHHEM 3aKOHA COXPAHEHUs MMITyJbca. Pemenue
KOMOWHHMPOBAHHBIX 33/1a4 Ha MPUMEHEHHUE 3aKOHOB COXPAHEHHUS B MEXaHHKE.

Paznen 3. Moaekyasipuas ¢pusuka

VYpoBeHb TpenbsABICHUS MaTepuaia OOecleurBaeT y4JalluMmcsl periaTh 3aJadu
MOBBIIEHHOTO YPOBHA CIIO)KHOCTH M JKCIEPUMEHTAIbHO TMPOBEPATH OCHOBHBIE
3aKOHOMEPHOCTH MOJIEKYIISIPHOU (PU3UKH.

OOyuaomuecsi OyayT 3HATh:

- OCHOBHBIE MTOHSTHUSI MOJEKYJISIPHON (PU3UKU: TEIJIOBOE JIBH)KEHHUE YACTHIL;
MacChl W pa3Mepbl MOJEKYJ; HACAIbHBIA Ta3; HW30TEPMUYECCKUN, W30XOPHBIN,
n300apHBIi W aguabaTHBIA  TMPOIECCHI, OpPOYHOBCKOE JBMIKEHUE; MOJSpHas
TEIUIOEMKOCTh;, TeMmIiepaTypa (Mepa cpeaHell KHHETHYECKOW DJHEPTrUU MOJICKYI);
HEOOpaTUMOCTH TEIUIOBBIX IMPOIIECCOB; KOJIUYECTBO, TEIUIOTA, BHYTPECHHSSI SHEPTHUS,
HACBHIIICHHBIE ¥  HEHACHINICHHBIC Tapbl; BIAKHOCTH BO3AYyXa; AaHU30TPOMUS
MOHOKPHCTAJIJIOB, KPUCTAUTMYECKHE M aMOP(HBIC Tela; YNPYyrue U TUIACTUYECKHE
nedopmarum;

- OCHOBHBIE 3aKOHBI MOJIEKYJISIpHOW (U3UKUA: OCHOBHOE YpaBHEHUE
MOJIEKYJISIPHO-KMHETUYECKOM TeOpuHr, ypaBHeHUMe MenaeneeBa-Kmaneipona, CBs3b
MEXJIYy IapaMeTpaMH COCTOSHMS Ta3a B H30IPOLECCAaX, NMEPBOE W BTOPOE HAYAIO
TEpMOJIMHAMHKH, ypaBHeHUEe Maliepa, ypaBHenue [lyaccona;

- CyTh OCHOBOIIOJIATalONIMX OMNBITOB MOJIEKYJISIPHOU (DU3UKHU: OMNBITOB
[lIrepna, Ileppena, Jlamepra, >xoyns, Menneneesa u Knaneiipona, [lapns, boinsa n
Mapuortra, I'eii-JIroccaka, KapHo u ap.

14



- BO3MOXHOCTH TIPUMEHEHUS MOJEKYISIPHOU (HU3UKU: HCIOJIIH30BAHUE
KPUCTAJIOB U JIPYTUX MaTEPUAJIOB B TEXHUKE, TEIUIOBBIC IBUTATEIN U WX TIPUMCHCHHE
Ha TPAHCIOPTE, B JHEPICTHKE M CEIHCKOM XO3SMCTBE, METOABl MPOPUIAKTHKU H
OOpBOBI C 3arps3HEHUEM OKPY Karoleh Cpeibl;

- OCHOBHBIE H3MEpHUTENbHBIE HPUOOPHl MOJNEKYISAPHON (UIHKH.
OOyuarommuecsi OyayT yMmeTb!

- PaBUJIBHO OMHCHIBATH U OOBSCHITH OCHOBHBIC SIBJICHHUS M TMPOIECCHI
MOJEKYISIpHOM  (Qu3MKK, JaBaTh TOYHBIC ONPEACIICHUS OCHOBHBIX TMOHSTUH
TEPMOJIUHAMUKHU;

- n300pakaTh Ha YEPTEKE 3aBUCUMOCTH OCHOBHBIX TEPMOJMHAMUUYECKUX
napaMeTpoB B U30IPOIIECCaAX;

- peumaTh 3aJayd Ha pacyeT KOJMYECTBA BELIECTBA, MOJIAPHOM MacChl C
VCIOJIb30BAHUEM OCHOBHOI'O YPAaBHEHMSI MOJIEKYJISIPHO-KMHETHYECKOW TEOPHUU Ta30B,
ypaBHeHUs1 MenaeneeBa-KitanepoHna, cpelHEH KUHETUYECKON YHEPTUHA XaOTHUYECKOTO
JIBUKCHUS MOJIEKYJl W TEMIIEPATypbl, MOBEPXHOCTHOTO HATSKECHUSA KUIKOCTH U
MIapaMeTPOB YIPYTUX CBOMCTB MaTEPUAIIOB;

- paccuuthiBath KIIJ[ TersoBeIX aBuratenei, paboTy ra3a, BHYTPEHHIOIO
HHEPTHUIO0 M KOJIUYECTBO TEIIOTHI B U30MPOIECcaX U aauabdaTHOM MpOoIlecce Ha OCHOBE
NEPBOTO Hayajaa TEPMOAUHAMHUKY;

- YUTaTh W aAHAJU3UPOBATh TpaduKH, BBIPAKAIONIME CBA3b MEXIY
TEPMOJUHAMUYECKUMH TapaMeTpaMu W BBIYUCIATH pabOTy ¢ TMOMOIIBI0 rpaduka
3aBUCUMOCTH JIaBIICHUS OT 00BEMA;

- ONpENENATh  SKCIICPUMEHTAIBHO  MapaMeTpbl  COCTOSHHS — rasa
(TemmepaTypy, 00beM W JaBieHHE), MOAYJb YIPYroCcTH Marepuaya, K03 HUIUEHT
MMOBEPXHOCTHOTO HATSKEHUS KUIKOCTEH;

- MOJIb30BaThCs (PU3HMUECKUMHU TTPUOOPAMH: TICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOW, MAHOMETPOM;

- pelaTte 3aJa4yd BBICOKOTO M IIOBBIIMIEHHOTO YPOBHSI CJIOXHOCTH IIO
MOJICKYJISIPHON (PU3UKE U OJIUMITHATHBIC 32/ 1a49H.

®opMbl 3aHATHH, UCIIOJIB3YEMBIE NTPU U3YyYEHUHM JAHHOTO pasjelna:
- JEKIIMOHHAS;

- WHIUBHIyadbHas paboTa;

- rpyImnoBas pabora;

- UHJUBUAYalIbHASl KOHCYJbTAIMS;

- IPYINOBasi KOHCYJIbTAIUS;
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- KOHTpOJIbHAs paboTa;

Tema 3.1. MoJekyasipHO-KHHEeTHYECKAS] TeopHs

Teopus. OCHOBHBIE TIOJIOKEHUS MOJEKYJISIPHO-KMHETUYECKOM TEOPHUM M HX
onbITHBIE oOocHOBaHus. [uddys3us u OpoyHOBckoe aBMkeHHE. B3aumoneiictBue
aTOMOB M MOJEKyn BemectBa. Macca u pasmepsl Moisiekyi. [loctossHHas ABoraapo.
JluHaMHUYeCKHEe U CTAaTUCTUUYECKUE 3aKOHOMEPHOCTH. BeposiTHOCTh coObITHSI. MUKpO-
U Makpoomnucanue ¢usmdyeckux cucreM. CpenHue 3HAUYCHUS (PUIMYECKUX BEIIUYHUH.
Pacnipenenenue kak cnoco0 3aianus cocTosiHus cuctemsl. Pacnipenenenne Makceinia
n bompumana. Oneir Iltepna, Ileppena, Jlamepra. WpeanpHbiii ra3. OCHOBHOE
YpaBHEHHE MOJEKYJISPHO-KMHETUUECKON TEOPUH HEAIBHOrO ra3a. TemnepaTtypa u ee
u3MepeHue. AOCONIOTHBIN HYJIb TeMIepaTypbl. YpaBHEHHE COCTOSIHUS HJI€aTbHOTO
rasza Kak CleJICTBHE OCHOBHOT'O YPaBHEHHS MOJIEKYJISIPHO-KUHETUUYECKON TEOPHUH I'a30B
M €ro 4YacTHbhIe ClIly4al JJisi TOCTOSIHHOW TeMIlepaTypbl, MOCTOSHHOTO 0O0beMa u
NOCTOSIHHOTO JaBiicHMs. PeanbHble ra3pl. YpaBHeHue Ban-nep-Baanbsca. Cpepnsis
JUIMHa CcBOOOAHOrO mpobera. ArperaTHble COCTOSHUSI U (pa30BbIEe MEPEXOJb.
HachbllieHHbIE W HEHACHILIEHHbIE Napbl. 3aBUCHUMOCTb JABICHHS M IUIOTHOCTH
HACBIIIEHHOTO Mapa OT TEMIIEPATypPhl. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS KUJIKOCTH
ot aaBieHus. Kpurnueckas tremneparypa. @a3oBble IEPEXObl U AUATPAMMA COCTOSIHUS
BellecTBa. [Iponeccsl KOHIEHCAUUU U UCHIAPEHUs] B IIPUPOJE U TeXHUKE. BiaxxHOCTH
Bo3ayxa. Touka pockl. [lcuxpomerp. ['urpometp. CBOMCTBA TOBEPXHOCTH KUAKOCTEH.
[ToBepxHocTHass »Heprus. IloBepxHocTHOe HatskeHwe. CMauumBanue. KanwsipHbie
apienus. CTpoeHHe KpUCTaIOB. AHH30Tponusi KpucTawioB. [lomumopdusmel.
MoHoKpucTaniabl U MNOAUKpUCTaibl. [IpocTpaHcTBEeHHast pemieTka. ODJIeMeHTapHas
sueiika. CummeTpus kpuctawioB. Jledextsl B kpuctamiax. O6pa3zoBaHue KPUCTAIIOB
B TNpHUpPOAEC M TOJdydyeHHe ux B TexHuKe. CrocoObl yNpaBICHHUS MEXaHUYECKUMU
cBOicTBaMU TBepAbIX Tenl. [loHATHE O >XUAKUX KpUCTaax. AmopdHbie Tena.
Hedbopmanuu. Hampspbxkenune. MexaHnueckue CBOMCTBA TBEPABIX TeN: YIPYTrOCTb,
IIPOYHOCTh, IUIACTHYHOCTb, XpynkocTb. Jlmarpamma pactskeHusa. Co3naHue
MaTepuajIoB ¢ HEOOXOAUMBIMU TEXHUYECKUMHU CBONCTBAMHU.

IIpakmuxa. PacyeT MHMKPOCKONHMYECKUX M MAKPOCKOIMHMYECKUX IapaMeTPOB
peajbHbIX CHCTEM (CKOpPOCTh MOJIEKYJ, TeMmIepaTypa, JaBJI€HHE, KOJIUYECTBO
BeIlleCTBa, YUCJIO MOJIEKYI). Penenue 3a1a4 Ha ypaBHeHue MenneneeBa- Knanelipona
U Ta30BbIe 3aKOHBL. [locTpoeHne rpaukoB M30IMPOIIECCOB M UX aHAIHM3. BerdmcieHue
napaMeTpoB  KuUAKOcTed W TBepAblx Ten  (moayns  FOwra, yanuHeHus
1e(OpPMHUPOBAHHOTO Tena, KOd(P(PUIIMEHTa TMOBEPXHOCTHOTO HATSIKEHUS, BIAKHOCTU
BO3/1yXa U Jp.). PellleHre KaueCTBEHHBIX U PACUETHBIX 3a/1a4 HA KaMWUISAPHbIE SBICHUS
1 (pa3zoBbIe Iepexo/ibl, aHanu3 (a30BbIX AUATPAMM.

Tema 3.2. Tepmoannamuka

Teopus. TepMoauHAMUYECKUN TTOAXO0A K M3YYCHUIO (U3WUYECKUX MPOIIECCOB.
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TepMoanHamMu4yecKue nmapaMeTpol COCTOSIHUSA Tena. BHyTpeHHsasa 3Heprus Tena. [lepBoe
HayaJlo TEPMOAMHAMHUKH. TepMOJMHAMHYECKOE ONUCaHUE (Pa30BBIX MEPEXOJ0B,
aHanu3 (Ha3oBbIX MPEBPAIIEHUN C YPHEPreTUUECKOM TOUKHU 3peHus. PaboTa uaeaibHOro
ra3a npu u3MeHeHuu oObema. lIpuMeHeHHe mnepBoro Havajla TEPMOJAMHAMHUKUA K
pasM4YHBIM  TEIUIOBBIM  IIpOLleccaM, COBEPIIAEMBIX HAJ UACAIBHBIM  Ta30M.
Anmnabatubii  mpouecc. TemIoeMKOCTH Ta30B MpU  TOCTOSHHOM JIaBJIEHUU U
MOCTOSSHHOM oObeMe. TemnoeMKocTh TBepAbIX Tesl. TeruoBble MamuHbl. [IpuHIUn
nercteus TemnoBbix asurareneil. [ukn Kapuo. KIIJ[ temioBoro nBuraresns u myTH €ro
IOBBIIICHUSA. J[BUTaTelIb BHYTPEHHETO CrOPaHUs.

[TapoBas u ra3oBas TypOuHbI. PeakTuBHBIE nBUraTENN. XOJOAUIbHBIE MAIIUHBI.
Ponp TemnoBBIX MalmlMH B Pa3sBUTHM TEIUIOPHEPIETUKM M TpPaHCHOpTa. TersioBble
MAalIHbI U 0XpaHa npuposl. O6paTrmbie U HeoOpaTuMbIe npoiiecchl. HeobpatumocThb
TETJIOBBIX NMPOLECCOB. BTOPOI 3aKOH TEPMOJUHAMUKU U €r0 CTATUCTHYECKUN CMBICIL.

IIpakmuxa. PacdyeT TEpMOJWHAMHYECKHX IApAMETPOB pEaJbHBIX CHUCTEM B
Pa3IUYHBIX COCTOSHUSX. TepMoAMHAMHYECKUH aHanu3 (a3oBbIX MPEBPAILCHUN.
DOHepreTuyeckre COOTHOIICHUS TMpU HCHapeHuu (KOHACHCAIMH), ITUIaBJICHUH
(kpucTasmu3anuu) BemniecTBa. llpuMeHeHHe MepBOro Hayajga TEPMOAMHAMUKH K
ONMCAHMIO MPOLIECCOB HaJ HACAIBHBIM Ta30M, pacyeT NapaMeTpoB ra3a B ITUX
npoueccax. Bpraucnenune KIIJ[ TermnoBeIX MamuH (B TOM 4YHCIE€ U HICAIbHBIX),
paboTaromUX MO pa3iau4HbIM LUKJIaM. KadecTBeHHBIE 3aJadl Ha BO3MOXHOCTb-
HEBO3MOYKHOCTb CO3/1aHUsl «BEYHOIo JBUraTens». Pacuer sddexTuBHOCTH pabOTHI
XOJIOAWIBHBIX YCTAaHOBOK.

Paznen 4. DuekrpoauHaMuka

VYpoBeHb MpenbsBIEHUS MaTepuaiga O0ecleYyMBaeT YYallUMCS BO3MOXKHOCTD
pelarh 3a1a4y MOBBILIEHHOTO YPOBHS CJIOKHOCTH M 3KCIIEPUMEHTAIIBHO IPOBEPATH
OCHOBHBIE 3aKOHOMEPHOCTH JJIEKTPUYECTBA U MarHETU3Ma, a TaK)Ke KoJeOaTeIbHbIX U
BOJIHOBBIX ITPOLIECCOB.

OOyuaomuecsi OyayT 3HATh:

- OCHOBHBIE TTOHSTHS JICKTPUYECTBA U MATHETHU3MA: JIEKTPUUYECKUM 3apsij,
DJICKTPUYECKOE M MATrHUTHOE TOJISI, HAIPSXKEHHOCTb, PAa3HOCTh IOTEHIHAJIOB,
HANPSDKEHUE, DIIEKTPOEMKOCTh, JUAJICKTPUYECKasl MPOHUIIAEMOCTh, CTOPOHHHUE CUJIbI U
OJIC, wmarHuTHasT WHIYKIUS, MAarHUTHBIA TOTOK, MAarHUTHas MPOHHUIIAEMOCTb,
HANPSHKEHHOCTh MArHUTHOTO TOJIS.

Olyvawmuecsi OyayT yMeThb:

- IIpaBHUJIIbHO OIIMCBIBATH H OOBSICHATHL OCHOBHBIC SIBJICHHS H IMpOoHCCChI
QJICKTPOAMHAMUKH, JaBaTb TOYHBIC onpcaciICHUA OCHOBHBIX MOHSITUM
QJICKTPpOMAarueTu3ma.

®opMbl 3aHATHIE, UCHIONb3YEMbIE NIPU U3YYEHHHU JaHHOTO paszena:
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- JEKIIUOHHAS;
- WHIUBUYyadbHas padboTa;

- rpynmnoBas padbora;

- WHAWBUyalbHas KOHCYIbTAIus;
- TpyMIOBas KOHCYJIbTAIINS;

- UTOTOBBIU TECT.

Tema 4.1. DnexkTpuueckoe moJie

Teopusa. 3akOH COXpaHEHHs DJIEKTPUYECKOro  3apsaa. ToueuHsli u
pacnpeneneHHbli 3apsaabl. 3akoH Kynona. Onexrpuueckoe noine. HampskeHHOCTb.
JIMHUM HaNpsKEHHOCTH. JJEKTPUUYECKOE TOJIE TOYEYHBIX 3apsaoB. OmgHOpogHOE
anekTpuueckoe mnoiue. [IoTok HanpsKeHHOCTH deKTpudeckoro nois. Teopema I'aycca
U €€ IPUMEHEHHUE JJI pacuera JIEKTpUUECKUX moiied. Pabora aeKTpudecKkoro mnoss
npu nepemenieHnn 3apsaaoB. [lorenunan. Hanpsixkenue. CBA3b MEXKy HaNPSYKEHUEM U
HaIPSKEHHOCThIO. [IpOBOAHUKHN B 3JEKTPUUECKOM IOJE. DJIEKTPUYECKast E€MKOCTb.
DneKkTpudecKas eMKOCTh INIOCKOTO KOHJIeHcaTopa. [JJuanekTpuueckasi IpOHULAEMOCTb.
OHeprus anekTpudyeckoro noss. IIoTHOCTh 3Heprun. JIM3JIEKTPUKU B DJIEKTPUUECKOM
noje. MexaHu3M MOJIApU3ALUN JUIIEKTPUKOB. OJIEKTPETHI M CETHETOAIEKTPUKHU.
[Tpe30nmexkTprueckuii 3pPEKT 1 ero NCIoIb30BaHUE B TEXHUKE.

Ilpakmuxa. PelieHre KaueCTBEHHBIX 3aJlay MO AJIEKTPOCTATUKE (DIEKTpHU3aLUs,
npoBoAsire chepbl), 00bsiCHEHHE HAOIIOJAEMBIX JJEKTPUUYECKUX siBJIeHUN. Pacuer
CWJIBbl B3aUMOJICHCTBUS DJIGKTPUUECKHX 3aps0B, €MKOCTH, 3apsifa MU DHEPruu
koHAeHcaTopa. llocTpoeHne rpaduKoB 3aBHCHUMOCTEH JJIEKTPUUECKUX MapaMeTpOB
3apsHKEHHBIX TNl OT KOOPAWHAT.

Tema 4.2. 3aK0HBI MOCTOSTHHOIO TOKA

Teopus. YcinoBus CyIIeCTBOBaHHUS NOCTOSIHHOTO Toka. (CranmnoHapHOe
ANEKTPUUYECKOE MOJe. DIEKTPUUECKUE LIENH C MOCJIEI0BATEIbHBIM U MapaJlieIbHbIM
COCMHEHUSAMHN MPOBOJHUKOB. ONEKTpOABMXKyIIas cuia. 3akoH Owma s
HEOJHOPOJHOTO ydYacTKa Lenu u ans monHou menu. [lpaBuma Kupxroda. Pacuer
Pa3BETBICHHBIX JJICKTPUYECKUX IeNed, CMEIIAHHBIX COEAUHEHUW MPOBOJHUKOB.
IyHTBI W JONOJHUTENbHBIE COMPOTUBIECHMS. PaboTa M MOUIHOCTH TOKa. 3aKOH
Jxxoynsa-Jlenna.

DNeKTpUUecKuid TOK B MeTauiaX. OCHOBHbIE MOJIOKEHUSI DJIEKTPOHHOW TEOpUU
MPOBOAUMOCTH MeETAIOB. CKOPOCTh yHNOPSAOYEHHOIO JIBUKEHHS DJIIEKTPOHOB B
MPOBOJHUKE. 3aBUCUMOCTb COINPOTHUBJIEHUSI OT TeMnepaTrypbl. CBEpXIPOBOAUMOCTD.
OJIEKTPUYECKU TOK B  IOJIYOPOBOJHUKAX. ODIJIEKTPUYECKAS  MPOBOJUMOCTH
MOJIYNIPOBOJHUKOB U €€ 3aBUCHUMOCTb OT TeMIiepaTypsl U ocBenleHusa. CoOCTBeHHas U
MpUMECHAsI MPOBOJUMOCTD IMOJYNPOBOJHUKOB. TepMo- U (POTOPE3UCTOPHI.
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DJIEKTPpOHHO-ABIpOUHbI  mepexon. llomynpoBomHukoBeii  auon.  Tpan3zucrop.
[IpumeHeHue MONYNpPOBOJHUKOBBIX MNpuOOpoB. Tpurrep kak osnemeHT OBM.
HNHTerpanbHble CXeMbl. OJEKTPOHHAs SMHCCHUA. BonbT-amnepHas XapakTEpUCTHKA
auoja. ONEKTPOHHbIE TYYKHM W MX CBOHCTBA. OJIEKTPOHHO-TyueBass TpyOka.
DNEeKTpUUYECKUH TOK B PACTBOPAax M pacIulaBax JJIEKTPOJIUTOB. 3aKOH 3JIEKTPOJIM3A.
Omnpenenenue 3apsna  dnekTpoHa. [IpuMeHeHMe  BJIEKTpoiu3a B TEXHUKE.
DneKTpuuecKkuid TOK B ra3zax. HecamOCTOSTENBHBI M CAMOCTOSATENBHBIN pa3psaabl B
razax. Buasl camocTosiTebHOrO paspsjia (TICIoInuid, ICKPOBOW, KOPOHHBIN, TyTOBOI).
Ilonsitne o mnazme. MI'Jl-reneparop. DJIEKTpUYECKUA TOK B BaKyyme. BakyymHbIN
MO/ ¥l TPUO/. DIEKTpOHHO-TyueBast Tpyoka. OnbiT Noddpe-MumnkeHa.

Hpakmuka. Pacuer COMMPOTHUBJIICHUSA IIOCJIICAOBATCIBHOI'O, IIAPaAJUICJIBHOTO H
CMCHIAaHHOI'O COCAMHCHUA IMPOBOIHUKOB. Brruncnenue MaJCHUA HAIPSAKCHUA, CUJIIbL
TOKa, BBII[CHHGMOﬁ MOIITHOCTH B HLCIIM ITOCTOAHHOI'O TOKA. Pacuer cnoxHBIX LIGHCfI C
ITOMOIIIBIO IMpaBUJI KI/IpXI‘O(l)a. HOCTpOGHI/Ie )41 aHaJIn3 BOJIbTA-aMIICPHBIX
XAPAKTCPUCTHUK PEC3UCTOPOB, paCTBOPOB U IMOJYIIPOBOJHHUKOB.

HUTorosoe 3ausitue

KonTtponpsHas pabora.

Y4eOHbll (TeMATHYeCKHi) IJIaH.

2- BTOPOIii rox 00y4yeHus
KoauuecTBOo 4acos
dDopmbI
Neo HaumeHoBaHHe P
IpakTu | arrecramun/
n/n pa3jaeJia, TeMbl Bcero Teopus
Ka KOHTPOJIA
BBoanoe 3ansitTue 1 1
Pa3nen 1. MaremaTuka B 11 A 7
¢usuyeckux mnpoueccax
Tpuronomerpus KOHTPOJBHBIN
14.| P P 3 1 2 p
TECT
Jlorapudmudeckas u y
KOHTPOJIbHBIN
1.5. | nokazarenpHas 3 1 2
TECT
byHKIIH
IIpousBoaHas KOHTPOJIbHBIN
1.6.| P A 2 1 1 P
TECT
HNurerpan KOHTPOJIbHBIN
1.7. P 3 1 2 p
TECT
Paznen 2.
10 3 7
DJIeKTPOAMHAMHUKA
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MaruutHoe moJie KOHTPONbHbIN
2.1. 3 1 2 P
TecT
KTPOMArHUTHAs KOHTPOJIbHBIN
29 DIeKTpoMa a 3 1 2 OHTPOJI
WHIYKITAS TECT
23 DNeKTpOMarHUTHHIE 4 1 3 KOHTPOJIBHBIH
"' | komeOaHMs U BOJIHEL TECT
Pa3zgea 3. OnTuka u
12 6 6
KBaHTOBasA (pu3nKa
BoisiHOBas ontruka KOHTPONbHbIN
3.1. 4 2 2 P
TecT
I'eomeTpuueckas KOHTPO/IbHbIN
3.2. P 4 2 2 P
OITHKA TecT
dusuka atroma KOHTPO/IbHbIN
3.3. 4 2 2 P
TecT
KOHTPOJIbHAA
HUtorosoe 3audarue 1 1 p
paboTta
Bcero 34 13 21

Copep:xanue y4eOHOro (TeMaTH4eCKOro) IUIAHA.
2-ii roj1 00y4YeHus
BBognoe 3ansaTtue. BBenenue B IIporpammy. HMHCTpyKTak 10 TEXHUKE
0€30IaCHOCTH.

Paznen 1. MaremaTuka B pu3MUECKUX MpoIIeccax.

YpoBeHb MpenbsSBICHUS MaTepuana OO0ecrnedyrBaeT Y4yalluMcsi CTPOUTH
MaTEeMaTUYECKUE MOJENH (PU3NIECKUX MPOIIECCOB, a TAKXKE MOJTy4aTh HEOOXOIUMBIC
3HAUEHHUS M 3aBUCUMOCTH (DU3MYECKUX BEIUYHH, MTOCPEICTBOM PEIICHUS Pa3TUYHBIX
ypaBHEHU, HEPABEHCTB U aHaIN3a rpad)uKoB.

OOyuaomuecsi OyayT 3HATH:

- OCHOBHBIE COOTHOILLICHUS B TPEYT'OJIbHUKE U TPUTOHOMETPUUECKUE TOXKIECTBA,
(dbopMybl TIPUBEACHUS W 3HAYCHUS TPUTOHOMETPUUYECKUX (YHKIUNA IS Pa3TUIHBIX

YIJIOB;

- CBOWCTBA JIorapu()MUUECKON ¥ TTOKa3aTeIbHON (DYHKITUU U UX TPAPUKH;

- METOABl peUIeHUs JIOTapUu(PMUYECKUX ¥ TOKA3aTEIbHBIX  YpaBHEHUH
(HepaBeHCTB);

- TOHATHS TMPOU3BOJHOW U TIEPBOOOPA3ZHOM;

20



- OCHOBHBIE (OpMYJbl TUPPEPEHIIUPOBAHUS U UHTETPUPOBAHHUSL.

Oo0yuaromuecsi OyayT yMeTb:

- npeoOpa3oBbIBaTh TPUTOHOMETPUYECKHE  BBIPAXKEHUS U BBIPAKEHUS,
coJiepKalliue Jorapudmel;

- pewarb IpOCTENIINE TPUTOHOMETPHUUYECKUE, MIOKa3aTEIbHbIE u
norapu(pMUYECKU€e YpaBHEHHS U HEPABEHCTBA;

- HaxOOWTh MPOU3BOJHYIO, a TaKKe MPOMEKYTKH 3HAKONOCTOSIHCTBA H
MOHOTOHHOCTH Pa3IUYHBIX ()YHKIIHIH;

- pCUIaThb OJKCTPEMAJbHBIC 3aa4y¥ MCTONAMU MATCMATHUYCCKOI'0 dHAJIHU3a,

- HaXoAuThb NEepBOOOPa3HYIO (MHTErpaj) pa3inuyHbIX SIEMEHTapHBIX QYHKIUA U
IUIOIAb KPUBOJIMHENHOMN TpaIenH.

®opMbI 3aHATHIE, UCTIONb3YEMbIE NPU U3YYEHHUU JAHHOTO paszena:

JICKIIMOHHAS;
- TOPaKTUKYM TI0 PEIICHHIO 33]1ay;
- naboparopHas paboTa;

- UHAUBHUAyaJbHas paboTa;

- Tpynnosas pabora;

- UHIUBUAYaJIbHAs KOHCYJbTAIMS;
- TpynmnoBas KOHCYJbTaLUS;

- KOHTPOJIbHBIM TECT.

Tema 1.4. Tpuronomerpus

Teopus. I'padpuxu TPUTOHOMETPUUECKUX GyHKITUN. OO6paTHbie
TpUrOHOMETpUYecKkne  (GYHKIUUA.  [pPUTOHOMETPUYECKHE  ypaBHEHHs.  Bumisl
TPUTOHOMETPUYECKUX YpaBHEHHH, OCHOBHBIE METOJbI MX pemeHus. OToéop KOopHEi.
3amuch pernieHus. TpuroHoMeTpudecKue HepaBeHCTBA.

Ilpaxmuxa.  Tloctpoenne  TpadUKOB  TPUTOHOMETPUYECKUX  (DYHKIIHIA.
[IpeoOpa3oBanre BBIpAKEHUW, COJEPXKAMUX OOpaTHbIE TPUTOHOMETPHYECKHE
¢ynkiuu. PemieHne TPUTOHOMETPUYECKUX YPABHEHWH M HEPABEHCTB Pa3IUYHBIMU
Meroaamu. OTOOP KOpPHEH TPUTOHOMETPUIECKUX YPAaBHEHHM.

Tema 1.5. Jlorapudmuyeckasi u moxkasareabHass GyHKIHH

Teopusa. llokazatenbHasi (QyHKuuUs M ee cBocTBa. Jlorapudmbl, cBOCTBa
norapudmoB. Jlorapudpmuueckass ¢yHKIUSI H ee cBoicTBa. lloTeHuMpoBanue u
norapudmupoBanue.  PaznuuHble  cHOCOOBI  pelIEHHs]  TMOKa3aTeIbHBIX U
Jorapu(MUYECKUX ypaBHEHUNU. Y paBHEHUS, CBOASIIMECS K MTOKAa3aTEIbHBIM U
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norapupmuyeckuM. Cuctemsl ypaBHeHu. HepaBeHcTBa, copeprkaniue nokazareabHble
U jorapupmuyeckue QyHKIHH.

IIpaxmuxka. 1IpeoOpa3zoBaHue BBIpa)KEHUH, COAEPKAIIMX Jorapu(Mmel. Penenue
MOKA3aTeNbHbIX YpaBHEHUN M HepaBeHCTB. HaxokaeHue oOJacTu OIpeaesieHus
norapupMuYecKux ypaBHeHU. Penienre norapuMruueckux ypaBHEHUN U HEPABEHCTB.
Merton pauuonHanuzauuu. Mcmonb3oBaHWe CBOMCTB  (YHKUMHA TpU  PEIICHUH
JorapuMUYECKUX M TOKa3aTeNbHBIX YypaBHEHUM W  HepaBeHCTB. Cucrembl
MOKAa3aTeNbHbIX U JOrapu(PMUYECKUX YpPaBHEHUH.

Tema 1.6. IlpouzBoanas

Teopusa. CxopocTb NpOTEKaHus npouecca. MrooseHHast ckopocts. KacarensHas
Kk rpaduky ¢yukuuu. [lonsitue o mpegenbHoM mnepexone. Ilpenen, ero cBoicTBa,
3ameuarenbHble mpeaenbl. [lpousBognas. uddepenuuan. HenpepblBHOCTE U
muddepenuupyeMocts GyHkiuil. [IpaBuna BerunciaeHus: npousBoaHbIX. [IponsBoanbie
paznuuHbIX QyHKIMI. Bropas npousBoaHas; ee MexaHudeckuit cMmbici. [IpousBoanbie
BBICIIUX TIOPSAJKOB. YpaBHEHHE KacareiabHOW K rpaduky ¢ynkuuu. I[Ipunoxkenue
IPOM3BOJIHOM K HcclieqoBaHuio QpyHkiui. MccnenoBanne QyHKIIMU HA MOHOTOHHOCTb.
HloctarouHoe ycnoBue skcTpemyma. Hanbosnbliiee 1 HauMeHblee 3Ha4eHUsS (PyHKIIMH
Ha IPOMEXYTKE (KOHEYHOM U OeckoHeuHoM). lcmonbp3oBaHue MpPOU3BOJHON B
¢u3nyeckux 3agavax.

Ilpakmuxa. Pemenue 3amad Ha HaxoxzaeHue npeaenoB. HaxoxneHue
IPOU3BOJHBIX TPOCTBIX M CIOXHBIX (GyHKUMA. PerieHuwe 3amady Ha uccielIOBaHUE
¢GbyHKIMI Ha MOHOTOHHOCTB. PelieHre 3a1ad Ha HaXOXKJISHUE YKCTPEMYMOB () YHKITHH.
Haxoxnenue acumnror rpadukoB. Pernienue 3amad Ha HaXO0XACHUE HAUOOIBIIETO U
HAaUMEHBIIETO 3HaueHUs1 (QYHKIIMH HA OTPE3Ke, PEIICHUE 3a/1a4 Ha ONTUMHU3AIINIO.

Tema 1.7. UuTerpan

Teopus. TlepBooOpa3Has u ee cBoiictBa Heomnpenenennsiii unrerpan. [IpaBuna
HaxO0XJICHUS MEePBOOOPA3HBIX, HEMOCPEICTBEHHOE MHTETPUPOBAHUE, UHTETPUPOBAHUE
0 d4acTsaM, mnoacTaHoBKa. llmomane kpuBosuHEHOW Tpanenuu. OnpeneneHHbIN
uHTerpal u ero cBoWctBa @Dopmyna Herorona-Jleitoauma. IlpubnuxeHnHoe
BBIUMCIICHUE OIPEIEIICHHbIX HWHTerpanoB. l[lpunoxenuss uHTerpanos. Beruucienwue
mwiomanaeii u o0beMOB TeoMmeTpuieckux (uryp. Hcmonmb3oBaHWe WHTErpaga B
duznueckux 3amayax.

Illpakmuka. PellieHue 3a1ad Ha HaxXOXJeHHWE TepBooOpazHoil. HaxoxneHue
VMHTETPAJIOB PAa3JIMYHBIMU MeETOAaMHU. PemeHne 3amad Ha BBIUKMCICHUE ILIOLIAAN
KPUBOJIMHEMHOW Tpamnenuu, Ha HaX0XJAeHue 00beMOB reOMETpUYECKUX Ted. PereHue
du3MYecKUX 3a/1a4 Mpu MOMOIIM UHTErpaa.

Paznen 2. DaexTpoamHamuka

ypOBeHI) NpCaABABIICHHUA MaTCpHaia oOecrieynBaeT ydyamuMmcesd peuiaTth 3agavdn
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MOBBIIIEHHOTO YPOBHSI CIIO)KHOCTH M DKCHEPUMEHTAIBHO IPOBEPSITh OCHOBHBIC
3aKOHOMEPHOCTH AJICKTPHYECTBA M MaTHETU3Ma, a TAK)KE KOJIeOATeIbHBIX U BOJIHOBBIX
IPOLIECCOB.

Oo0yuaromuecsi OyIyT 3HAThH:

- OCHOBHBIE TIOHSITUS TEOPUU DIIEKTPOMArHUTHBIX KOJIEOAHUW W BOJIH:
AIEKTPOMAarHUTHAas HWHAYKUUSA; CaMOUHIYKIUSA, WHIYKTUBHOCTh, CBOOOIHBIE H
BBIHYKJIEHHbIE KOJIeOaHUs; KoJieOaTeNbHbIH KOHTYp; MEPEMEHHBIH TOK; pPE30HAHC,
AIIEKTPOMArHuTHasi BOJIHA; MHTepdepeHuus, Aucnepcus, AUPpaKuus, MOISTpU3aLuUs
AIEKTPOMArHUTHBIX BOJIH;

- OCHOBHBbIE 3aKOHBI JJIEKTpUYECTBAa M MarHetusma: 3akoH Kysona, 3akoH
COXpaHEHHus 3apsnaa, 3akoH OMma I HEOJHOPOJHOM M MOJHOM Lenu, NpaBuila
Kupxroda, 3akon buo-Capapa-Jlannaca;

- OCHOBHBIC 3aKOHBI TCOPHUH ISJICKTPOMATIHUTHBIX KoJIcOaHMii M BOJH: 3aKOH
BJICKTpOMaFHI/ITHOﬁ HWHAYKIOWH, 3dKOHBbI OTPAXCHUA, IIPCIOMJICHUSA W IIOTJIOIICHUA
QJICKTPOMArHuTHBIX BOJIH, ITOCTYJIATBI TCOPHUU OTHOCUTCIIBHOCTH;

- CYThb OCHOBOIIOJIAraloIIUX OMBITOB IEKTPOJIUHAMUKHU: ONbITOB DpaHkiNHA,
Bonbthl, Kynona, Oma, Amniepa, ®@apanes, ['epua;

- BO3MOXKHOCTH  MPAKTUYECKOTO  TMPUMEHEHMs]  SIBICHUHW W 3aKOHOB
ANEKTPOAMHAMUKH: JJIEKTPOU3MEPUTENbHBIE TMPUOOPHI, MarHUTHas 3aluch 3BYKa,
ANIEKTPOHHO-TTy4YeBasi  TpyOKa, TMOJYIPOBOJHUKOBBIA MO,  TEPMOPEZUCTOD,
TPAH3UCTOpP, TEHEpaTOp TNEPEeMEHHOTO TOKa, CXemMa paauoTeslie)OHHON CBSA3H,
WHAYKIIMOHHAS CBAapKa, TpaHC(HOPMATOPHL;

- OCHOBHBIE M3MEPHUTENbHbIE TPHUOOPHI AIEKTPOJUHAMUKH: OCHUIUIOrpad,
MYJIBTUMETP, TEPMOPEZUCTOP;

- MCTOJbI PCIICHUA OJIMMIIMAIHBIX 3adda4 I10 3JICKTPOAUWHAMHKC.

OOyuaomuecsi OyIyT ymeTb:

- IIPAaBUJIBHO OIIMCBIBATbL U OOBACHATHL OCHOBHBIC SBJICHUS U IIpOonHcCChI
QJICKTPOAMHAMUKH, JaBaTb TOYHBIC OIIpCaACICHUA OCHOBHBIX MOHSITUM
QJICKTPOMAru€Tru3imMa,

- pemlarth 3aJa4yd HA 3aKOH COXPAHEHUS DJIEKTPUUYECKOTO 3apsa, 3aKOHBI
Kynona, Oma, npaBuna Kupxroda, Jlenima, 3aKoH 3IeKTpOMarHUTHOW WHAYKIUHU; Ha
JBH>)KEHUE U PABHOBECUE 3aPSKEHHBIX YACTHI] B JIEKTPUUYECKOM Y MArHUTHOM TTOJISIX;

- BBIYHCIATH  HANpPSDKEHHOCTb,  HAINpsSDKEHUWE,  CHIIYy  TOKAa, paboty
AJIEKTPUYECKOTO TOJIA, AIEKTPOEMKOCTh, MArHUTHYIO HHAYKINIO, cuiny JlopeHna, cuny
Awmriepa, a Takke mapaMeTphl K0Jie0aTeIbHOrO KOHTYPa U SJIEKTPOMATrHUTHOW BOJIHBI;

- I/I306pa)KaTb N 4YUTaThb JJICKTPHUUYCCKHC ILCIIM, 3aBHCHMOCTH OCHOBHBIX
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mapaMETpoOB K0JIe0aTEITHLHOTO KOHTypa OT BPCMCHH,
- CTPOUTL BCKTOPHBIC AUATPAMMBI JJICKTPUICCKUX KOJ'IC68,HHI>1;

- ONpEeAeNATh SKCIEPUMEHTAJbHO  MapaMeTphl  ANEKTPUUECKUX  LEMeH,
MPOBEPATh UX HMCHPABHOCTH; M3MEPATH MapaMEeTpbl AIEKTPUYECKOIO M MAarHUTHOTO
MOJIEH; MOoJyyaTh Ha ocuWuiorpade KapTUHY SIEKTPUUYECKUX KoJieOaHUN U (UTyphI
Jluccaxy;

- MOJb30BaThCAd (PU3UYECKUMH MPUOOpAMU: aMIIEPMETPOM, BOJBTMETPOM,
MYJIBTUMETPOM, OCLHAIUIOrPaOM, FEHEPATOPOM DJIEKTPUUYECKUX CUTHAJIOB;

- peuiaTthb 3aJa49u 110 JICKTPUICCTBY, MAIrHCTU3MY, KOJICOaHMSIM TTOBBIIIEHHOTO
YPOBHA CIIOKHOCTHU U OJIMMITMAIHBIC 3a1a49U.

®opMbI 3aHATHIi, UCTIONB3YEMbIC NIPU U3YUYCHHUHU JAHHOTO pasjena:
- JIEKIIMOHHAs;

- UWHIUBHAyaJbHas paboTa;

- TpymnmnoBas paboTa;

- WMHJIMBHIYyalbHas KOHCYJIbTAIUS;

- TI'pynmoBad KOHCYJIbTAllUA,

UTOTOBBIU TECT.

Tema 2.1. MaruuTHoe moJie

Teopusi. MarauTHOE B3aUMOJCUCTBUE TOKOB. MarHuTHOE 110JI€ TOKa. MarnutHas
UHAYKIUA. JIMHUM MarHuTHOM HWHAYKUMM. MarHuTHeii mnotok. Cuna Awmrepa.
[TpuHIMN OEHCTBUSA DIIEKTPOU3MEPUTEIbHBIX NpuOOopoB. ['poMkoroBopurens. Cuna
Jlopenua. JIBr>keHUE 3JIEKTPUUYECKUX 3aPSAJA0B B AJIEKTPUYECKOM M MAarHUTHOM MOJISIX.
Yckoputenu 3apspDKeHHBIX dYacTuil. Macc- crnektporpad. MarHutHele CBONCTBA
BEIIECTB. DJCKTPUUYECKU IBUTATEIb OCTOSHHOTO TOKA.

Ilpaxmuka. BpluucieHne WHAYKIUM MArHUTHOTO IO I Pa3JIMYHOU
KoH(purypanuu mnpoBoaHUkoB. Pacuer cumet Ammepa u JlopeHia, mnapameTpoB
TPACKTOPUM 3apSDKCHHBIX YAaCTHIl B MarHMTHOM nose. KadyecTBeHHOEe omnucaHue
SIBJIEHUM, CBI3aHHBIX C MATHUTHBIM I10JIEM B BELLIECTBE.

Tema 2.2. DaeKTpOMarHuTHAsS HHAYKIHUS

Teopusa.  SlBnenue  snekTpoMarHuTHOM  umHAykuuu. IJC  uUHAYKIMH.
NHayKIMOHHOE 3JIEKTPUYECKOE MoJie. 3aKOH 3JIEKTPOMArHUTHOW MHAYKIMU. [IpaBuio
Jlenmma. BuxpeBoe dIeKTpUUYECKOe Toje. DJICKTPOJAMHAMHYCCKUNA  MHKPO(DOH.
Camounnykuua. WHAyKTHBHOCTH. BiusiHue cpeapl Ha WHIYKTUBHOCTb. OJHEprusd
MarHUTHOTO mnouys. I[lmoTHOCTe 3Heprun. OTHOCUTEIBHOCTH JJIEKTPUYECKOTO U
MAarHUTHOTO MoJed. [ITOTHOCTh SHEPrHUM MArHUTHOTO MOJS. JNEKTPHUUYECKUI TEHEPATOP

24



ITIOCTOAHHOI'O TOKA.

IIpakmuxa. PemeHrne Ka4eCTBEHHBIX U PACYETHBIX 3a]1a4 I10 3JIEKTPOMATHUTHOM
nHAyKuuu. Beraucnenune OJ[C caMOMHIYKIIMM, DHEPTUM 3apsKCHHOM KaTylIIKH M
MAarHATHOTO MOJIS.

Tema 2.3. JnekTpoMardHuTHbie KOJeOAHUSA M BOJHBI

Teopusa. KonebGarenbHOe IBH)KEHUE W KoiieOarenbHas cucteMa. CBOOOAHBIC
KoJcOaHMsI B HIIEATbHBIX KOJEOATCNbHBIX CHUCTEMax. | apMOHMYECKHE KOJIcOaHWMS.
Ilepuon, wactora, ammuMTyna, ¢aza TapMOHMYECKUX KojeOanui. [lpuniun
cynepno3unuu. ['paduueckoe npencraBieHne TapMOHUYECKUX Konebanuid. CroxeHue
rapMOHUYECKUX KojeOaHuii. BekTopHbie auarpammbl. HerapMoHudeckue KojieOaHus.
CBOOO/IHBIC D3JIEKTPOMArHWTHBIC KoyieOaHwst B KOHType. [IpeBpaiieHue sHepruu B
KosiebaTenbHOM KOoHType. CoOCTBeHHas 4yacToTa KoJieOaHWi B KOHTYpeE. 3aTyXalomue
DJNICKTPUYECKHE KOJIeOaHUs. AHAIOTHS JJICKTPOMArHUTHBIX UM DJICKTPHYCCKHUX
KosieOanuii. ABTokose6anus. ['enepaTop He3aTyXarux KojieOanuii (Ha TpaH3UCTOpe).
BeiHykJIeHHBIE — JJieKTpudeckue  KojieOanus. Ilepemennbiii  Tok.  ['eHeparop
IIEPEMEHHOr0 TOKa. J[eWCcTByIoNIMEe 3HAYCHUS HANPSHKCHWH W CHIIBI TOKAa. AKTHUBHOE,
E€MKOCTHOEC W HWHIYKTHBHOE COMPOTHUBJIEHHUSA. 3aKoH OMa ISl AJICKTPHUYECKOW IICTTH
NEpeMEeHHOro Toka. Pe3oHaHC HampsikeHUH U TOKOB. (CrnocoObl MONMy4YeHUs
HErapMOHUYECKUX Kojiebanuit. Tpanchopmarop.

DJIEKTPOMAarHUTHOE TOJie. JIEKTPOMArHUTHBIE BOJIHBI M CKOPOCTh HX
pacrpocTpaHeHusl. YpaBHEHUE BOJHBI. OTpakeHue, MpeoMIICHHE, WHTep]epeHITus,
nudpakiys, TOJApU3aIis JJICKTPOMATHUTHBIX BOJIH. JHEPrus 3JIEKTPOMAarHUTHOM
BOJIHBI, 00bEMHAs IUIOTHOCTh dHEpPrum BOJIHBL. M300perenue pamuo A.C. IlomoBbiMm.
[Tpunnun paguoTenedOHHON CBS3W, MOAYJIALMS M JIeTekTupoBaHue. [Ipocteimumii
pamuonpueMHuk. Pagnonokanus. TeneBunenue. Pazsutne cpencts cBsa3u B Poccun.

IToctynatel TEOpUM OTHOCUTEIBHOCTU OWHIITEHHA. (OCHOBHBIE CIIEICTBUS
TEOPUH OTHOCHUTEIIBHOCTHM M HUX JKCIIEpUMEHTajIbHas mIpoBepka. CKOpPOCTh CBETa B
BaKyyMe Kak IpeJiesibHasi CKOPOCTh Mepeaadyn curiaia. Mmynbec, 3HEeprust 1 Macca B
PETNATUBUCTCKON TMHAMUKE.

Ilpakmuxa. TlocTpoeHHe BEKTOPHBIX IHArpaMM 3JEKTPUUYECKUX KOJEOaHUU.
Pacuer mapameTpoB UENU MNEPEMEHHOIO TOKa (EMKOCTHOTO W HWHIYKTHUBHOIO
CONPOTUBIICHUII W  MOIIHOCTH MEpPEeMEHHOro Toka). Pemrenne 3amad 1o
AIEKTPOMArHUTHBIM KOJIEOAHUSM M BOJHAM, pacdeT Kodddumuenta Tpanchopmariu.
KauectBenHoe u unciaeHHoe onucanue 3 (PeKToB TEOPUU OTHOCUTEIHHOCTH.

Pa3nen 3. Onruka. KBantoBas u sinepHasi pusuka

YpoBeHb MpenbaBICHUST MaTepuaia 00eCleuynBaeT ydaluuMcsl peliaTh 3ajlauu
MOBBIIICHHOTO YPOBHS CJIOKHOCTH W 3KCIEPUMEHTAIBHO IPOBEPSITH OCHOBHBIE
3aKOHOMEPHOCTH ONTUKU, ATOMHOU PU3UKH U (PU3UKU ATOMHOTO SIApA.
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Oo0yuaromuecsi OyIyT 3HAThH:

- OCHOBHBIC IMOHATHUS OIITUKU: CBCT, IMH34, 3CPKaJI0, MHUMOC U HCﬁCTBHTCHBHOe

U300pakeHue; UHTepPepeHIus, AMPpaKuus U NOJIpU3aLMs CBETa; NU(PpPaKIIMOHHAS
pelieTKa, 30HHas MJIaCTUHKA;

- OCHOBHBIC TOHSATHS KBAHTOBOW (PU3HMKH: TEIUIOBOE H3IIYYCHHE, aOCOJIOTHO
YepHOe TeNo, KBaHT, (OTOoH, (oTtorddeKkT, cTalroHapHOE COCTOSHUE, W30TOIl,
KBaHTOBAHHE M JUCKPETHOCTD, IEOPOUIEBCKAs JUTMHA BOJIHBI, SIAPO, HEHTPOH, IPOTOH,
SIIEPHBIA PEAKTOP, CYCTUYUK U JETEKTOP YACTHIL U Ap.;

- OCHOBHBIE 3aKOHbI ONTHKH: 3aKOH OTPAXKEHUS M TPEIOMIICHHS CBETa,
ypaBHEHUE TOHKOW JIMH3bI U C(HEPUUECKOTO 3epKajia, YCIOBHE MAaKCHUMYMOB U
MUHUMYMOB HHTEpPEpPEHIIMOHHOW W AU(PaKIMOHHON KapTUHBI, 3akoH byrepa-
JlamGepTta-bepa, 3akon Matoca;

- OCHOBHBIE 3aKOHBI KBaHTOBOM (pu3uku: 3akoHbl Buna u Ctedana- bonbimana,
3akoHbl CTOJNIeTOBAa M ypaBHeHUe OWHIITeWHa s (orodddekra, mocrynatel bopa,
runote3a Jne bpoilna, cooTHomieHue HeomnpeaeneHHocTed ['elizenOepra, 3akoH
PaJMOaKTUBHOTO pacmnaja, MpaBuia CMEIICHUS MPU paAMOAKTUBHbBIX U3JTYUCHUSX;

- CyTh OCHOBOIIOJIATAIONIUX OTMBITOB ONTHUKU U KBAHTOBOW (PUBMKU: OMBITOB
Hrrotona, FOnra, ®penens, Pezepdopna, Komnrona, Cronetona, Jlebenena u nip.;

- BO3MOXKHOCTH TPAKTHYECKOTO MPUMEHEHHS SIBJICHHH W 3aKOHOB ONTHKH U
KBaHTOBOW (DM3WKH: OYKH, IIPOCBETIIAIONIAS ONTHKA, Tejeckor, (orosnement, [13C-
MaTpuIla, CIEKTPaIbHBIN aHAJIN3, AaTOMHAs YJIEKTPOCTAHIINS, JIydeBasi TEparus u JIp.;

- OCHOBHBIE M3MEPHUTENIbHBIE TPUOOPHl ONTHUKK M KBAaHTOBOM (PU3MKM:
TIOJISIPOUI, pedpakTomeTp, criekTporpad, nrdpakmoHHas perieTKa,
(OTO3IEKTPOHHBI YMHOXKHUTEIb, (POTOPE3UCTOP, CUETUHK I eirepa;

- METOJIbl PeIICHHs OJMMIMAAHBIX 337a4 110 ONTHKE U KBAHTOBOW (hU3HKE.
OOyuaromuecsi OyIyT ymeTb:

- TPaBWIBHO OIKCHIBATH U OOBSCHATH OCHOBHBIC ONTHYECKHUE W KBAHTOBBIC
SBJICHUS M TIPOLIECCHI, AaBaTh TOYHBIC OMPEJCICHHS OCHOBHBIX TMOHSTHA ONTHUKH U
aTOMHOW (DU3UKH;

- pemaTth 3amayn  Ha 3akoHBI ¢GoTodddexra, 3aKOHBI BOJIHOBOW U
T€OMETPUIECKON OMTHKH, 3aKOH PaIMOaKTUBHOTO PACIajia;

- BBIUUCIATH MApaMeTPhl ONTHYECKUX cUCTeM ((OKYCHOE PACCTOSHHE JMH3HI,
YBEJIUYEHUE U300pAKEHHU S, TOJMIIUHBI IUIEHOK), aTOMHBIX COCTOSIHUMN (pagnyCchbl OpOUTHI
U CKOPOCTb AJIEKTPOHA, paboTa BbIX0O/a SJIEKTPOHA) U SIACPHBIX peakiuil (BblaeasieMas
TEIJI0Ta);

- CTPOWUTH XOJA JIyded B  ONTHYECKHX CHCTeMax, H300paxkaTh

26



uHTep(hEepeHIIMOHHbBIE U AU(PPAKIIMOHHBIE CXEMbI, a TAKXKE IHEPreTUUYECKHUE YPOBHU
aToma;

- TPOBEPATh DKCIEPUMEHTAIBHO 3aKOH Mairoca, 3aKOH IPEIOMIICHUS U
OTpakeHHsl cBeTa, 3akoH byrepa-JlamGepra-bepa; nony4yats uHTEp(PEpEHUUOHHBIE U
IU(pakUMOHHBIE KapTUHBI [0 PA3IMYHBIM CXEMaM U ONPENesaTh U3 HUX MapaMeTpbl
OTPaKAIOLIUX U MPOIYCKAIOIIMX CUCTEM, ONPEAENATh (POKYCHOE PAaCCTOSHUE JIMH3BI;
HaO0JII01aTh ATOMHBIE CIIEKTPHI;

- MOJb30BaThCAd (PU3MUECKUMHU NPUOOpaMU ONTUKHM M KBAHTOBOW (DU3MKHU:
MOJIAPOUAOM, pedpaKkTOMETPOM, CHEeKTporpadomM, IUPPaKIMOHHON PEIIETKOM,
(OTORNEKTPOHHBIM YMHOXHTENEM, (POTOPE3UCTOPOM, JTUH3OM;

- pfmarb 3aaadd II0 OIITUKEC U aTOMHOU (1)I/I3HKC MOBBINICHHOI'O YPOBH:A
CJIOXKHOCTH U OJIMMITMAAHBIC 3a4a4U.

®opmbl 3aHATHIA, UCTIONB3YEMBbIE TIPU U3YUYCHUH JAHHOTO pasjena:

JEKIIMOHHAS;
- WHJUBUIyalbHas paboTa;

- rpymnmoBas paboTa;

- WHIWBHAyalbHAs KOHCYIbTAIlWS,
- TpyMNIoBas KOHCYJIbTAIHS;

-  HUTOTOBBIU TECT.

Tema 3.1. BosiHOBasi ONTHKA

Teopusi. DNEKTPOMArHUTHBIE M3JYyYEHHs] PaA3HBIX [JIMH BOJIH - PAaJHOBOJIHBI.
HNudpakpacHoe uznydeHue, BUAUMOE U3ITYyUEHUE, YIbTPAPUOIETOBOE, PEHTI€HOBCKOE
U TamMma-usiydeHue. CBeT Kak »JJIEKTpOMarHuTHas BoJiHa. CKOpPOCTh CBeTa.
Korepentnocts. UnaTepdepennus creta. Matepdepennmonnsie cxemsl (cxema FOHra,
3epkaino Jlnoiina, 6unpusma u o6msepkana Openens). CuekTpaabHOE PA3IOKEHUE TIPH
unteppepernnn. Judpakmus cera. [lpunnun [roiirenca-®Openens. Meton 30H
Openens. udpaknronnas pemieTka.

Hudpakunonusii criektp. OmnpeaeneHne JJIMHBI CBETOBOW BOJHBI. [loHsTHE O
rosorpadguu. Ilomsipuzauusi cBeta W ee NpUMEHEHHE B TexHuke. Jlucnepcus u
MorJioneHrne cBeTa. 3akoH byrepa-JlemOepra-bepa. JlucnepcHoOHHBIN  CHEKT.
CrnexTpockor.

IIpakmuxa. I300pakeHue, aHaIu3 U pacueT Pa3InuHbIX HHTEPPEPEHIIMOHHBIX U
nudpakmoHHBIX cxeM. Pemenue 3anad Ha 3akoHbl byrepa-JlamGepra-bepa u Mantoca.
Boluncnenve m3MeHEHUs JJIMHBI, YaCTOThI, CKOPOCTH U WHTEHCHUBHOCTU CBETa NP
IIPOXOXKACHUN €T0 YePe3 BEIIECTBO.

Tema 3.2. 'eomeTpuuecKasi ONTHKA
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Teopus. I'eoMeTpryueckasl ONTHKA KaK MPEICIbHBIA CIy4ail BOJIHOBOM OITHKHU.
3aKOHbI TEOMETPUUYECKON ONTUKU: 3aKOH MPSMOJHUHEHHOIO PaCHpOCTPAHEHHUS], 3aKOH
OoTpakeHusl, 3aKoH mpenomiieHus cBera. [Ipunuun depma. [lnockoe u chepuueckoe
3epkana. llomnoe otpaxkenue. Jlunza. dopmyna ToHkoil nun3bl. Cdepuueckas u
XpoMatuueckas abeppaiusi. Y BeIUUCHUE JIMH3HI.

I'na3 kak ontuueckas cucrema. Jlepekrol 3penust. Ouku. @oromerpusi. CBeToBOM
notok. Cuna cBera. OCBEIIEHHOCTh. 3aKOH OCBEIIEHHOCTU. CyOBbEKTUBHBIE H
OOBEKTUBHBIE XapaKTEPUCTUKU H3nydeHus. Ontuueckue npudopsl. Poroamnmapar,
MPOEKIMOHHbIE amnmapatbl, Jyla, MHUKPOCKON, 3pUTEIbHbIE TPYyObI, TEIECKOII.
Paspemaroniast cnocoOHOCTh ONTUYECKUX MPUOOPOB.

Ilpakmuxa. Tloctpoenue xoxa mayda (WM300pa)keHUN) MPU MPOXOKICHUU
(oTpaxeHHUM) CBETA B PA3JIMUHBIX ONTHYECKUX CUCTEMaX (JIMH3BI, MPO3PavyHbIe TPU3MBI
U IUTACTHUHBI, 3€pKajia), ONpe/AesIeHHe MapaMeTpoB 3TUX cUcTeM. PerieHue 3agad Ha
3aKOHBI OTPAXXEHUS W TpPEJIOMJICHUS. BbIuucieHne mnapamMeTpoB HU300pakeHUsS B
pPa3TUYHBIX MPUOOpaxX, BOOPYKAIOIIKX TJ1a3 YesloBeKa (TeJIecKorl, JIyna, MUKPOCKOI).
Pacuetsl (oToMeTpuyecKMX BEIMYMH B CIydae pas3IMYHBIX HCTOYHUKOB CBETa U
OTpakaroIIUX MOBEPXHOCTE.

Tema 3.3. ®u3uka aroma

Teopusi. BO3BHUKHOBEHUE YYEHHUS O KBAaHTaX. 3aKOHBI TEIJIOBOTO HU3IYYEHUS.
dotornexktpuueckuii d3pdekT u ero 3akoHwl. YpaBHeHHe GoTodddexra. DOTOH, €ro
sHeprus u ummyisc. Iddexkr Komnrona. OnbiT bote. [Ipumenenue dhororddexra B
texuuke. JlaBnenne ceta. Ombithl JleOenea. Dddext Kommnrona. BomHoBbie u
KBaHTOBBIE CBOMCTBA cBeTa. ONBITHI U SIBIICHUS, MOATBEPAKAAIOIINE CIOKHOCTh aTOMa.
Mogens atroma Pesepdopna. KBantoBeie noctynatel bopa. Monens atoma Bogoposa
no bopy. IlpoucxoxneHue nuHEHYaTbIX CHOEKTpoB. CHEKTpbl W3IY4YEHUS U
nornomeHus. OnbiTel @panka u ['epa. CrekTp HEPreTUYECKUX COCTOSIHUIT aTOMOB.
CnexrtpanpHblii aHanu3. Tpyanoctu teopun bopa. I'mnoresa ae bpoiins. BoaHoBbie
cBoMcTBa dyekTpoHa. KopnyckymnsipHo- BoJIHOBOM — ayanu3Mm. CoOOTHOIIEHUE
HeonpeneneHHoctel ['eitzenOepra. [lonstue o kBaHTOBOM MexaHuke. COOTHOIIICHHE
HeonpeaeneHHocTeil. AToM Bogopoaa. CHH 3leKTpOHA, MHOTO3JIEKTPOHHBIE ATOMBI.
Brinyxnennoe wusnyudenue. Jlazepel m ux npumeneHue. [loHsTHe O HenMHENHOU
ONTHKE.

lIpakmuxa. BpluncieHre XapaKTEPUCTUK TEIJIOBOTO H3IY4YEHHUs] aOCOJIIOTHO
yepHoro Tena. [locTpoeHue sHepreTHYecKuX YpOBHEW aToMa M pacyeT MapaMmeTpoB
anexkTpoHa B artome. Pemienuwe 3amau Ha 3akoHbl (oToddPexra M COOTHOILICHUS
HeomnpeaeneHHocTH ['eiizenOepra, omnpeferaeHue BOJHOBBIX U KOPIYCKYJSPHBIX
napaMeTpoB (POTOHA U MHUKPOUYACTHII,

HToroBoe 3ansiTue

KontponsHas padora.
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OPTAHUBAIUMOHHO-IEJAT'OI'MYECKHE YCJIOBUA
PEAJ/IM3ALIUU ITPOI'PAMMBI

Paznen ®opma IIpuémsl u MeTOTBI Hunaxkrudeckuit TexHuueckoe ®opma
3aHSTUS OpraHu3aIuu Marepuai. HO/IBSICHHSI
OCHAIIICHUE
00pa3oBaTebHOrO DeKTPOHHBIE UTOTOB
npoiiecca UCTOYHUKHU
Marematuka | Komounu | 1)Uuadopmarmonto- | 1) Pasnatounsie 1) ITepconansh | 1) KourponsHa
B poBaHHas | PELENTHUBHbINA Marepuabl Il KOMITBIOTED | 1 paboTta
busHuecKux 2)PenponykruBHslii | 2) [pesenTtanuu 2) ITpoeximonH
3) Caii 2) Kontposbx
mporeccax 3)[IpobiemHuoe ) Caiit oe .
. BIi TECT
U3II0KEHHE alexlarin.net 000pyI0BaHHKE
4)YactuuHo- 4) Caiit mathus.ru 3) Hocrym
MTOUCKOBBII ceru UuTepHer.
5)JlucTaHIMOHHBIN 4) Hannume
3JEKTPOHHOMN
MOYTHI
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Mexanuka | Kom6unu | 1)MupopmarmonHo-| 1) YuebHo- 1) Iepconansh | 1) KoutponsHa
poBaHHasl | peUEeNnTUBHBINA METOJUYECKOE BIif KOMIIBIOTED | g paboTa
2)PenponykTUBHBINA | TOCOOHE 2) TTpoexioHH 2) Kotrporsi
3)[IpobiemHuoe «Kunemarukay, oe .
U3II0KEHHE «/Innamukay, 000pyI0BaHHE prtTeet
4)YactuuHo- «3aKOoHBI 3) Hoctym
IIOUCKOBBII COXpaHCHUS» cetu MHTEpHET.
5)[ducranuuonseli | 2) Paznarounsie 4) Hanuune
MaTepHuabl AJIEKTPOHHOU
3) Ipesenranust HOYTHI
4) Caiit mathus.ru | 5) Jlemoncrpair
MOHHOE U
nabopaTopHoe
o0opyoBaHue
MoutexynspH Kombunu | 1) Undopmarmonno- |1) Vuebuo- 1) ITepconansh | 1) KontponsHa
as pusnka poBaHmas peLenTHBHBIN METOAUYECKOE BIif KOMIIBIOTED | s paboTa
2) PenponyKTUBHBEIH |1TOCOOHE 2) [IpoextmoHH
3) IlpobnemHoe «MornexynspHast oe 2)UKOHTPOHBH
U3J10KEHUE busuxay» obopynoBaHue B Tect
4) YactuuHo- 2) Paznatounsie 3) Hocrym k
ITOMCKOBBII MaTepHaJIbl ceru MHTepHer.
5) Aucrantmonnslit |3) [Ipe3enranuu 4) Hanuume
4) Caiir mathus.ru | syIeKTpOHHOI
MOYTHI
5) lemoHcTpair
MOHHOE U
nabopaTopHoe
o0opymoBaHHe
buznIecKoro
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Drektpo- Kombunu | 1) Madopmarmonno- |1) VaebHo- 1) Tlepco | 1)KourponsHa
JVHAMHUKA poBattad peLenTUBHBIN METOJUYECKOE HaJIbHBIN s pabota
2) PenponykTUBHBI |TOCOOHE KOMIIBEOTED
3) IIpobremHoe «DJIEKTPUUECKOE 2) Ipoeximonn 2)UKOHTPOHBH
U3JI0KECHHE oJe. 3aKoHBI | O€ bl Tect
4) YactuuHo- HOCTOSIHHOT'O obopyoBaHue
IIOUCKOBBII TOKa», 3) Hocrym k
5) Jlucranimonsslii [«MaruuTtHOe mone. | cetu MHTEpHET.
OnexrpomaruutHas | 4) Hanmnuue
WHIYKLUS, JJIEKTPOHHON
«Konebanus U | 1ouThl
BOJTHBD» 5) JlemoHcTparr
2) Paznatounbie HOHHOE H
MaTepHaJIbl naboparopHoe
3) [pesenTanun obopymoBaHue
4) Caiir mathus.ru | pusuueckoro
KabuHeTa
Onrrka u Kombunu 6) Uudopmanmonno- (1) YuebHo- 1) Tlepconamsn | 1) Kontponbua
KBaHTOBAs poBaHHast . .
busnka peLeTTUBHBIN METOIYECKOe BIli KOMITBIOTEP s pabora
7) PenponykruBHbii [ocobue «Onrtuka. (2) ITpoeKnuoHH
8) [IpobnemHoe KBanrtoBas oe 2) KOHvaom’H
U3JI0KEHHE buzuKa» obopynoBaHue b TecT
9) YacTuuHo- 2) Paznarounsie 3) Hoctyn
TTOMCKOBBIM. MaTepHalIbl cet IHTEpHE.
JrcTanmoHHbBIN 3) IpesenTauu 4) Hanmnuune
4) Caiir mathus.ru  |anexrponnoit
MOYTHI
5) Jemon
CTpaIlMOHHOE
u
nabopaTopHoe
o0opyioBaHME
busznyecKoro
KabuHeTa
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CIIMCOK JIUTEPATYPBI

Coucoxk JUTepaTyphl, HCHOIb30BAHHONH NPH HANHCAHMH TPOTPAMMBI
1. Cusyxun J[.B. Kypc ¢usuku B 5-u tomax / J[.B. CuByxun — M.:
«OU3SMATIIUT», 2013.

2. MartseeB A.H. Kypc ¢usuku B 5-u Tomax / A.H. MarBeeB — M.: «Bricmas
mKkoiay, 2013.

3. Tpodumona T.U. Kpatkwuii kype duzuku / T.U. Tpopumona — M.: «Bricmias
mKojay, 2012.
4. bexnemumies /1.B. Kypc aHanmmTH4eckol TeOMETPUU U JIMHEHHOW anreOpsr /

J1.B. beknemumeB — M.: « DU3MATJIUT», 2011.

S. [Muckyno H.C. duddepennuanbHoe U WHTETpaIbHOE HCUUCICHUS: YueOHoe
noco6ue B aByx ToMax / H.C. [MuckynoB — M.: «Haykay, 2010.

6. bepman I'.H. COopHuK 3a/1a4 110 Kypcy MaTEMaTHYECKOr0 aHaau3a: Y4eOHoe
noco6ue / I'.H. bepman — M.: «kKuaura o TpeboBanuto», 2012.

Cnucok JauTepaTypbl, PeKOMEHIOBAHHON O00y4aromuMcs
1. 3amaun MOCKOBCKUX TOPOJCKUX onummual mo ¢gusuke. 1986-2005 rr. - M.
u3nareabctso MITHMO, 2012.

2. 3800 3amau mo ¢u3MKe IS MKOJLHUKOB M MOCTYMAIIIUX B BY3bl — M.:
«Ipodar, 2010.

Cnucox JUTEpPaTypbl, PEKOMEHI0BAHHOH POIUTENSAM

1. IlleOnanosa, E. W. Heycnemmnbie omapennsie mxonbhuku / E. W. IlleOnanosa.
- M.: BUHOM. Jla6oparopus 3nanuii, 2011.

2. Puuapn Temmmap. IlpaBuna camoopranmzamuu: Kak BcE€ ycneBaTh, HE
Hanpsrasich / Anpnuna [Tabmumep, 2013.

3. 3enenuna, E. b. (kanaumaT nemarormueckux Hayk; 3aMm. aupektopa; Kpaesas
IIKOJIa-MHTEPHAT JUIsl OJapeHHBIX AeTei, T. BaaguBocTok). OmapeHHbI peOSHOK: KaK ero

BocniuThIBaTh U 00y4dath? / E.b.3enennna [Tekct] / Haponnoe o6pazoBanue. - 2010. - Ne
8. - C. 201-206.

Cnucok 3/1eKTPOHHBIX HCTOYHHKOB HH(poOpManuu

1. Caiir Beepoccuiickoil onumnuaasl no ¢usuke: [DnextpoHHblil pecypc] URL:
https://physolymp.ru. ([lata oopamenus: 28.08.2018).

2. Caiit Becepoccuiickoil OJTMMITHAIBI TI0 aCTPOHOMHUHM: [ DIIEKTPOHHBIN pecypc]|
URL: https://astroolymp.ru. ([lata oopamenusi: 28.08.2018).

3. HayuHo-monynispHbIN aCTpOHOMUYECKUN calT: [ DnekTpoHHBIHN pecypc] URL:
https://astronet.ru. (/Iata oopamenwus: 28.08.2018).

4. OtkpeIThiil Oank 3amanui EI'D: [Dnexkrponnsiii pecype] URL: https:/fipi.ru.
([aTa ooparuenus: 28.08.2018).

1. Ilpuka3 [/lemapramenta oOpa3oBanus ropoga MockBsl «O Mepax MO pPa3BUTHIO
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JOTOJIHUTENbHOTrO oOpa3oBanus aereit B 2014-2015 rogy» ot 17.12.2014 r. Ne 922 (B
pen. ot 7 aBrycta 2015 roga Ne 1308, ot 8 centsiops 2015 roga Ne 2074, ot 30 aBrycra
2016 roma Ne 1035, ot 31 suBapst 2017 roma Ne 30).

2. ITucemo MunoOpuayku Poccun Ne 09-3242 ot 18.11.2015 «O HanpaBieHuu
uHpopmarun» (BMecte ¢ «METOOUYEeCKUMHU PEKOMEHJAUUAMH 10 MPOEKTUPOBAHUIO
JOTIOJTHUTENbHBIX ~ OOIEpa3BUBAIOIIMX MporpaMMm  (BKJIOYAash pa3HOYPOBHEBbIE
MIPOrPAMMBI)»

3. CanurapHo-3nugeMuoiiornueckue  mnpasuina u  HopmaTtuBel  CanlluH
2.4.43172-14 «CaHMTapHO-3NIUJIEMUOJIOTHUYECKHE TpeOOBaHUSI K  YCTPOWCTBY,
COJIEp)KAaHUI0 M OpraHu3aluu pexuma padoTbl 00pa30BATENbHBIX OpraHU3alun
JOTIOHUTENIBHOTO  oOpa3oBaHusi  jerei»  (YTB.  MOCTaHOBJIEHHEM [ JlaBHOro
rOCyJapCTBEHHOT0 caHuTapHOro Bpadya P® ot 4 urosst 2014 r. Ne 41).
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