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IHosicHuTeIbHAS 3aNIUCKA

dwusmKa, Kak HayKa 0 HauboJiee 00IMX 3aKOHAX MPHUPOJIbI, BHOCUT CYLIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHU# 00 oKkpyxKatomeM mupe. OHa pacKpbIBAaET POJIb HAYKH B SKOHOMHUYECKOM U KYJIbTYPHOM Pa3BUTHH
oOmiecTBa, crmocoOCTBYeT (OPMUPOBAHUIO COBPEMEHHOTO HAYYHOTO MUPOBO33pEHUs. SIBISISICH OCHOBOM
HAyYHOTEXHHUYECKOTO Mporpecca, (pru3nka MoKa3blBaeT TYMaHUCTUYECKYIO CYIIHOCTh HayYHBIX 3HAHUH,
MOJYEPKUBACT MX HPABCTBEHHYIO LEHHOCTh, (OPMHUpPYET TBOPYECKHE CHOCOOHOCTH YYaIIMXCS.
I'ymanuTapHoe 3HaYeHHEe (PU3UKU COCTOUT B TOM, YTO OHA BOOPY)KAET 00YJArOIIErocsi HAydHbIM METOZIOM
MO3HAHMS, TIO3BOJIIONIUM MOJTy4aTh 0ObEKTUBHBIC 3HAHHS 00 OKPYKAIOLIEM MHUPE.

HanpaBieHHOCTH TPOrpaMMbl

[Iporpamma «B rinyOmnax ¢wusukn» (manee IIporpamma) mMeeT eCTECTBEHHOHAYYHYIO
HAIPaBJICHHOCTD, B CBSI3U C TUM PAaCCMATPHUBAIOTCS TPU aKTYAIbHBIX acTIeKTa H3yUCHHS:

* TEOPETHYECKUH: COIEp)KaHWE TPOTPaMMBI PACCMATPUBAETCA KAaK CPEICTBO  OBJIAACHUS
KOHKPETHBIMU (PU3NYECKUMHU 3HAHUSIMHU M YMEHUSMU, HEOOXOJMMBIMH JUTS IPUMEHEHHS B TIPAKTHYECKOM
NESTETBbHOCTH U ISl H3y9EeHUSI CMEKHBIX TUCIIHILINH,

* TPUKIAMHOW: COJAEep)KaHWE TPOTPpaMMBbl  pPAaCCMATPHBAETCS KAaK CPEJICTBO  IMO3HAHHSA
OKPYKAOIIEro MUpPa, ¢ TOMOIIBI0 KOTOPOTO OCYIIECTBISIETCS HAYYHOTEXHUYECKUH TPOTPECC U pa3BUTHE
MHOTHX CMEKHBIX TUCIIHILIHH;

* 00meo0pa3oBaTENbHBINA: COJIEPKAHUE MPOTPAMMBI PAaCCMATPHUBAETCS KaK CPEICTBO Pa3BUTHSA
OCHOBHBIX ITO3HABATEIHHBIX IMPOIECCOB, YMEHHS aHAJIM3UPOBATh, BBISBISATH CYIIHOCTH W OTHOIICHUS,
pa3pabaTbIBaTh IJIAHBI JACHCTBHIA W JEaTh JOTMYECKHE BBIBOJIBI, ONMMMPAsICh HA TaKWe MUCIUTUIMHBI, KakK
MaTeMaTuKa, PU3UKa, XUMHSL.

AKTYaJIbHOCTH MPOTPaMMBbI

AKTyabHOCTH MPOTpaMMBI OOYCIIOBJIEHA TEM, YTO B HACTOSIIEE BpeMsi B OOIIECTBE MOBHIIICH
WHTEpEC K ECTeCTBEHHBIM HayKaM. MHOTHE aCHeKThl COBPEMEHHOW JKM3HU - HAayYHO-TEXHUYECKUH
porpecc, aBTOMaTU3alus MPOU3BOJICTBA, OCBOCHHE KOCMUYECKOIO MMPOCTPAHCTBA U T.[I., HEMBICIUMBI 0€3
ycrexoB B obnactu ¢usuku. Ou3uka — 3TO OCHOBAa TEXHUYECKUX HAyK. 3HAHUS MO (U3UKE SIBISIFOTCS
HavyalnbHOM 0a30i AJIs U3YUEHHUS CIIEHHUaIbHBIX MPO(GECCHOHATBHBIX TUCIUIIIHH.

®u3zrKa SBISETCS MOLIHBIM OPYAMEM DPa3BUTHUS MHTEIUIEKTYaJbHBIX U TBOPUYECKHX CIIOCOOHOCTEN
oOyuaroniuxcs, GOpMUPYET y HUX NPEICTaBICHUE 00 OKPYXKAloIleM MaTepUualbHOM MHUpE, MOKa3bIBAET
T'YMaHUCTHYECKYIO CYIIHOCTh HAyYHBIX 3HAHUH, MOTYEPKUBAET UX HPABCTBEHHYIO IIEHHOCTh, 3HAKOMUT C
(bu3MYECKUMU OCHOBAMH COBPEMEHHOTO ITPOM3BO/ICTBA U TEXHUKHU.

Ilenarornyeckas uesecoodpasnocts [IporpaMmbl COCTOUT B TOM, YTO B IIpoIEcce e€ peann3alu,
oOyuaroniyecs: OBJA/IEBAlOT TEOPETUYECKUMHU 3HAHUSMU OCHOBHBIX TOHATUH U 3aKOHOB (PU3HKW,
YMEHHSIMH peniath pu3ndeckue 3aaud pa3Horo YpOBHS CJIOKHOCTH, HABBIKAMHU MTPOBEIECHUS (PU3UUYECKUX
HKCIEPUMEHTOB U aHAJIM3a UX PE3YJIbTaTOB.

Hosusna Ilporpammbi

[IporpamMmoii mpeaycMOTpeHBbl HOBbIE METOJMKH IpENoJaBaHUsi, B TOM YHCIE - THOpUAHOE
oOyueHue; 00yueHue ¢ UCIOIb30BAHIUEM KOMITbIOTEPHBIX TEXHOJIOTHI, HOBOBBEICHU B MaTEMaTUYECKOM
4acTh Kypca, YUUTHIBAIOIIME TpPeOOBaHUsA, MPEIbSBISIEMble OTIACIbHBIMU pa3aeiaamMu  (U3UKH,
OJINMITUAZAMH IIKOJIBHUKOB U KOHKYPCAaMU PA3UYHBIX YPOBHEH.

B IIporpamMe mnpeaycMOTPEHO 3HAYUTENIBHOE YBEIWYEHHE AaKTUBHBIX (GopM  padoOThI,
HaIMpPaBJICHHBIX HE TOJILKO HAa BOBJIEUEHHE O0YYAIOIIMXCS B HAYYHOUCCIIEIOBATEIBCKYIO JIEATEIBHOCTD U
obecrnieueHre MOHUMAaHMs UMU (PU3UUYECKUX OCHOB OKPY)KAIOIIET0 MUPA, HO U Ha MPUOOPETEHHE HABBIKOB
U YMEHHH CaMOCTOSITEIbHO UCKATh HOBYIO MH()OPMAIUIO M pa3IMUHbIe IYTH peleHus pU3nUecKuX 3a1au
Pa3HOro YPOBHS CIOKHOCTH.

Hannas [IporpaMMa HCIoJIb3yeT CUCTEMY B3aMMOCBSI3aHHBIX 3aHATHUI, BEICTPOEHHBIX B JJOTMUYECKON
MOCJIEIOBATEIbHOCTH M HANpaBJIEHHBIX Ha AaKTHUBU3AIMIO IIO3HABATENBHOM CQepbl 00ydarouuxcs
MOCPE/ICTBOM ~ NMPUMEHEHHUs] Pa3HOOOpPA3HBIX MENAarorMyeckuX TEXHOJOTui U ¢opM  paboTHl,
HMHTETPUPYIOIINX Pa3HbIC BUJIBI ICATEIHHOCTH.

ITpu peanuzanuu [Iporpammbl UCTIONB3YyeTCA TEXHOJIOTHS KPYIMHOOIOUHON Mogauu MH(POPMAIUN U
MOTPY)KEHUS B MPEAMET C MOCIeNyoIe caMOCTOsTeIbHOM NMPOopaboTKON OCHOBHBIX BOIIPOCOB (DU3UKU
MyTEM BBINIOJIHEHUS KOHTPOJBHBIX padoT, TECTOB, OTBETOB HAa BOIIPOCHI.

Iess nporpaMMmel: IpruoOpeTeHNe 3HaHUK MO (PU3MKE C UCIOIB30BAHUEM PA3TIMYHBIX HCTOYHHKOB
uHGOpMAllUM U COBPEMEHHBIX HWH(POPMALMOHHBIX TEXHOJOTHH, pa3BUTHE HWHTEIUIEKTYyalbHbIX H
TBOPYECKUX CMOCOOHOCTEH 00ydaromuxcsi, BOCHUTaHNE JIUYHOCTH, TOTOBOM K PEIICHHUIO 3a/1a4, KOTOphIe
CTaBUT Hay4YHO-TEXHUYECKUW MPOrpeCC.



3agauu [Iporpammer:

Ooyuarowue:

- OBIIQJICHUE METOAaMU U (POPMHUPOBAHUE YMEHHH pemath (U3HMUECKHE W SKCIEPUMEHTAJIbHbIC
3aJaud, B TOM YKCJIE€ U TOBBIIIEHHOTO YPOBHS CJI0KHOCTH Ha OCHOBE TNTyOOKHMX 3HAHUN MATEMAaTHUKH H
(bU3nIEeCKUX 3aKOHOMEPHOCTEIH;

- paclIupeHHe U yriryoneHue IIPEJICTaBICHUM O BO3ZMOYKHOCTSIX

(U3NIECKOTO MUPOBO33PEHHSI IPH OMTUCAHUU SIBJICHUH M MPOIECCOB OKPYKAIOIIETO MUPA;

- (dopMupoBaHHE YMEHHH MPEICTABIATh HHPOPMALIUIO B BUIE TaONHUL, rpaduKoB, cxem,
HCIO0JIb3YS IIPU 3TOM KOMIIbIOTEPHBIE IIPOrPaMMBbl U cpeacTBa cetu HTepHer;

- (opMuUpOBaHHE HABBIKOB IyOJINYHOTO BBICTYIICHHSL.

Pazeusarwwue:

- (¢dopmupoBanue ¢du3uaeckoro Y MaTeMaTHYECKOI'0 MBIIIJICHUS,

HaIpaBJICHHOTO Ha aHAJIU3 U ONMCAaHUE MPUPOIHBIX MTPOLIECCOB U SBJICHMUIA;

- pa3BUTHE CIOCOOHOCTEN CaMOCTOSITENILHO PUOOpPETATh U IPUMEHSATH 3HAHUSI, yMEHUS U HaBBIKH;

- pazBuTHe ciocoOHoCTeN AP (PEeKTUBHOMN pabOTHI B yCIOBUSIX OTpaHUUEHUH (BpeMsi, OTBOIMMOE Ha
pelIeHre 3a/1a4 OJIMMITHA]Ibl, PECYPCHI JIAOOPATOPUU IIPU BBHITIOJHEHUH SKCIIEPUMEHTA);

- pa3BuUTHE YMEHUH 3PPEKTUBHOTO HCMOIb30BaHUS (PU3NYECKHX 3aKOHOB B y4eOHOU U
MMOBCETHEBHOM ACATCIBHOCTH;

- (opmupoBanue  crocoOHOCTEN BBIJIBUTATh U JIOKA3bIBATh THITOTE3HI

SKCIEPUMEHTAJIbHBIM IIyTeM, pa3pabaThiBaTh CTpPATETHUIO PELISHMs 3a/1a4, POTHO3UPOBATh
pe3yNbTaThl CBOEH JEeSTeNbHOCTH, aHAIU3UPOBATh U HAXOIUTH PallMOHAIbHbBIE CLIOCOOBI PELICHHS 3a1a4K
MyTeM JEeTaN3aI[iu CO3/IaHHON MaTeMaTU4eCKOU U (PU3NIECKON MOJIEIH;

- (opmupoBaHue HaBbIKa pedICKCUBHOMN JESITEILHOCTH 32 CUET CUCTEMHON pabOThI MO MOUCKY U
YCTPAaHEHUIO OLIMOOK B pEIIeHHH 3a7ad, B TOM YHKCJE MOBBIIIEHHOIO YPOBHS CI0XHOCTH, a TaKkKe IO
pacueTy MOrpelHOCTeN OCTaBIEHHOIO IKCIIEPHUMEHTA.

Bocnumamenvnuie:

- (opMupOBaHHE CIIOCOOHOCTU K CAMOAHAIN3Y M KPUTUUECKOMY MBIIICHHUIO;

- BOCIHTaHHE KadyecTB JIMYHOCTH, O00ECIEUMBAIONIMX COLHUAIBHYI0 MOOMIBHOCTb, CIOCOOHOCTb
IIPUHUMATh CaMOCTOSITEIIbHBIE PELLICHMUS;

- (opMHUpOBaHME Ka4yeCTB MBIIUICHHUS, HEOOXOOUMBIX Ui aJalTallid B COBPEMEHHOM
HH(pOpPMAITMOHHOM OOIIECTBE;

- BOCIHTaHHE YOEXKIAEHHOCTH B BO3MOXKHOCTU IO3HAHMS 3aKOHOB IPUPOIBI U HCIIOJIb30BaHMS
JOCTH)KEHUHM (U3MKHU Ha O1aro pa3BUTHsI YEIOBEUECKONW LIUBUIIM3ALUMHU; HEOOXOIUMOCTH COTPYJHUYECTBA
B IPOIIECCE COBMECTHOI'O BBINOJHEHHUS 33/a4, YBAXKHUTEIbHOIO OTHOLIEHHUS K MHEHHUIO ONIOHEHTa MpHU
00CyX/IeHHH TPO0JIeM eCTeCTBEHHO-HAyYHOI'O COJIEPKaHMsI; TOTOBHOCTH K MOPaJIbHO-3TUYECKON OLIEHKE
HCIOJIb30BAHUS HAYYHBIX JTOCTHKEHHH, 1yBCTBA OTBETCTBEHHOCTH 3a 3aILUTY OKPYXKaloOIIEl Cpe/bl;

- Pa3BUTHE MHTEpeca K Hay4HO-HUCCIIE0BATEIbCKOM e TEIbHOCTH.

OTanynTesbHbIE 0CO0CHHOCTH JAHHON MPOTrPaMMBbI

Peanuzanus [Iporpammsl nmpesnosnaraeT MoAroTOBKY OOYYarOLIMXCsl K yYacTUIO B OJUMIIMALAX U
KOHKYPCaX pa3jIMyYHbIX YPOBHEH.

bonbmast yacTe BpeMEeHU OTBOJUTCS Ha PElLICHUE 3a/1a4, B TOM YMCJIE€ BBICOKOTO U MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTH.

IIporpammoii MpeaycCMOTPEHO HpPOBEAEHUE J1a0OPATOPHOrO MPAKTUKyMa IO BCEM pasjenaM
¢bu3uKu.

[Iporpamma Britouaer pazaen «MaremaTuka B (M3MUECKUX HpoIlleccax» KaK MHCTPYMEHTa JUis
peeHust pU3MUECKUX U SKCIIEPUMEHTAIBHBIX 33/1a4 Ha PAa3JIMYHBIX dTanax u3ydyeHus (pu3nk.

Bo3pacTHas kaTteropusi o0y4yaroummxcsi no nporpamme ot 15 1o 18 ner.

IIporpamma npeaHa3HayeHa a1l 00yJaromuxcs, MPOSIBIISIOUINX MMOBBIIIEHHBIH HHTEpEC K QU3HKe,
JIEMOHCTPHUPYIOLINX MOBBIIIEHHbIE aKaJleMUYeCKHe CIOCOOHOCTH B 001aCTH (PM3UKU M MaTEMaTUKU.

Cpoxk peanu3zanmuu nporpamMmel coctapisieT 2 rona (144 daca B ron). O01iee KOJMYECTBO YaCOB T10
IIporpamme cocrtasisier 288 yacos.

DopMBI U PEKUM 3aHATHH

®opMbl OpraHu3aly AesITeIbHOCTH 00YJaloINXCs: HHAUBUAYaIbHAas, TPYNIOBasi, (GpOHTAIbHAS.

Ha 3anstusax npumensiercs auddepeHunpoBaHHblil, MHIMBUAYATbHbIN TOIX0 K KOXKIOMY
oOyuaromemycsi. Hanonusemocts rpynmnsl 0 15 yenosex.

3aHsTHA TPOBOAATCS 2 pa3a B Hepenmto o 2 yaca (2 pasa o 45 MUHYT ¢ niepepbiBoM 15 MUHYT).



Metoab! 00y4eHust

I[To criocoOy opranu3zaiy 3aHATHI - CIOBECHBIC, HATJIATHBIC, TPAKTHYECKHUE.

[To ypoBHIO eSITENFHOCTH O0YYaIOUINXCS - OOBSICHUTEIbHO-WILTIOCTPATUBHBIE, PETIPOIYKTHBHBIE,
4aCTUYHO-TIOMCKOBBIE, UCCIIEJOBATEIBCKHUE.

Tunbl 3aHATHI: KOMOMHHMpPOBAHHBIC, TEOPETUYECKUE, IpAKTHUECKUE, JabopaTopHbIE,
pPENETUIIMOHHBIE, KOHTPOJIbHBIE.

O:xunaembie pe3y/ibTaThl H CIIOCO0bI ONpeeIeHUs UX Pe3yJIbTATUBHOCTH

OCHOBHBIM  pe3yabTaTOM OOy4YeHUs SBISETCS  JIOCTH)KEHUE BBICOKOW  KOMIIETEHTHOCTHU
oOyyaromuxcss B oOmactd (PU3MKK W MaTeMaTHKH, HEOOXOOUMOHW sl MPOIOJDKEHHs 00pa3oBaHUs B
TEXHUYECKUX By3ax.

ObpazoBarenbHble pe3yapTaThl 00ydeHus mno IIporpamme mnpuBeneHsl B pasnene «CoaepikaHue
IIPOrpaMMBbD».

PyOpuka «3HaTh/mOHMMATH» BKIIFOYAET TPEOOBAHUS K yUeOHOMY MaTepHually, KOTOpbIi yCBauBaeTCs
U BOCHpPOU3BOAUTCS oOydarommmucs. OOydaromuecs AOHKHBI MOHUMATh CMBICT M3y4aeMbIX MOHSITHH,
MIPUHIINAIIOB U 3aKOHOMEPHOCTEN.

PyOpuka «YMmeTh» BKIIIOUaeT TpeOOBaHUs, OCHOBaHHBIE HAa 00JI€€ CIIOKHBIX BUIAX JIEATEILHOCTH, B
TOM YHCIIE TBOPYECKOW: CO3/1aBaTh OOBEKTHI, ONEPUPOBATH HWMH, OLEHUBATh YHCIIOBBIE MapaMeTpbl
MIPOLIECCOB, MPUBOJUTH MPUMEPHI MPAKTUUECKOTO MCIOJb30BaHUS MOJTYYEHHBIX 3HAHUM, OCYIIECTBISAThH
CaMOCTOSITENIbHBIN MOUCK yueOHOU nH(OpMaLIUY.

B pesynbrate peanuzanuu [IporpaMMsl B yacTu peanu3aliii pa3BUBAIOLINX 3a/1a4, 00yJaromuecs

OyayT yMeThb:

* AHAJIMU3UPOBATH U ONMMCHIBATH IPUPOJIHBIE MPOLIECCH U SBJICHMUS;

* CaMOCTOSITENBHO MPHOOpETaTh U MPUMEHATD ClIEHUAIbHBIE 3HAHUS;

* paboTaTh B YCIOBHSIX OIpaHUYEHUN (BpEMS, peCcypcChl);

* BBABUraTh U JIOKA3bIBaTh T'MIIOTE3bl SKCIIEPUMEHTAIBHBIM IMyTEM, pa3pabaThiBaTh CTPATETUIO
pelieHus 3ajay, MPOTHO3MPOBATH PE3yNbTaThl CBOEH JNEATENbHOCTH, AaHAJIU3UPOBAaThb WU HAXOJIUTh
paloHaJIbHble CHOCOOBI pEIIeHUs 3aJauyd MyTeM JeTalu3allid, CO3/JaHHON MaTeMaTu4yeckod u
(bU3UIEeCKO MOIEIH.

Cnoco0Obl onpenesieHusi pe3yJbTATUBHOCTH

[legarornueckoe HabMIOACHHIE, TIEIArOTHYECKUI aHANINU3 PE3yIbTAaTOB PELIECHUS 3a/1a4, Pe3yIbTaThl
ydacTusi B KOHKYpCax pa3InyHbIX YPOBHEH.

Buabl KOHTPOJIsi: BXOJHOM, TPOMEKYTOUHBI, UTOTOBBIH.

®opMbl NIOABEAeHUA UTOrOB peasm3anuu [Iporpammbi
B xone peanuzanuu [IporpaMMbl mpoBOAMTCS MPOMEXKYTOYHasi aTTectanus B popme TectoB. Ilo
OKOHYaHUU 00y4EHUS MIPOBOJAUTCS UTOTOBAs aTTECTAIUs B BUJIE KOHTPOJIbHOM pabOTHI.

COIEPKXAHHUE MPOI'PAMMDbI
YyeOHbI (TeMaTHUYECKHA) MJIAH.
1-ii rox o0yuenus

KoangecTBO 4acoB
®opmbl
Ne | HammeHOBaHuUe pa3jiea, p
u/n TeMBI aTrecramun/
Bcero Teopus IIpakTuka KOHTPOJIs
BBoaHoe 3ansTne 2 2
Paznea 1. MaremaTnka B 36 8 28
(pusuyecknx npoueccax
11 Bexrtops! u nelictBus Haq g 5 6 KOHTPOJIbHBIN
o HUMU TECT
KBagparuunas KOHTPOJILHBIN
1.2. /P 8 2 6 p
GbyHKIHIS TECT




Pemenue cucrem KOHTDOJEHBL
1.3. anreOpanyecKux 12 2 10 P
o TECT
ypaBHEHU M
KOHTPOJILHBIHN
1.4. Tpuronomerpus 8 2 6 P
TECT
KOHTPOJILHBIN
Paszgen 2. MexaHuka 48 10 38 P
TECT
KOHTPOJILHBIHN
2.1. Kunemaruka 16 4 12 P
TECT
KOHTPOJILHBIHN
2.2. JuHamuka 20 4 16 p
TECT
KOHTPOJILHBIHN
2.3. 3aKOHBI COXpaHEHUS 12 2 10 P
TECT
Pa3zpen 3. MoaekyasipHast
yJp 26 6 20
(pusuka
MonexynsapHo- KOHTPOJILHBIH
3.1 YUIP 16 4 12 p
KHHETHUYECKasi TEOPHsI TECT
KOHTPOJILHBIH
3.2. TepmoanHaMuka 10 2 8 P
TECT
Paznen 4.
30 8 22
DJIeKTPOANHAMUKA
KOHTPOJILHBIN
4.1. DIIEKTPUUYECKOE T0JIe 14 4 10 p
TECT
KOHTPOJILHBIN
4.2. | 3aKOHBI TOCTOSIHHOTO TOKa 16 4 12 p
TECT
KOHTPOJIbHAS
Htorosoe 3ausarue 2 2 P
paborta
Bcero 144 34 110
Conepxanue y4eOHOro (TeMaTH4eCKOr0) IJIaHa.
1- i roa o0yueHust
BBenenne
Beenenue B nporpammy. MHCTpyKTax MO TeXHHUKE O€30MIaCHOCTH.
Pa3nen 1. MaremaTnka B GuU3HYeCKUX Mpoleccax
YpoBeHb TpenbsSBICHUS MarTepuaia oOecreurBaeT  y4yalluMCs  BO3MOXKHOCTb — CTPOUTH

MaTeMaTH4YecKue MOJeNM (QU3MUECKHX MPOLECCOB, a TakXkKe IMoIydyaTb HEOOXOIUMble 3HAYEHUS WU
3aBUCUMOCTH (PU3MYECKMX BEIMYMH, MOCPEJICTBOM pEIIEHHs DPA3JIUYHBIX YpaBHEHWH, HEPaBEHCTB U
aHaJn3a rpaguKoB.

OOyuyaromuecst 0yayT 3HaTh:

- OCHOBHEIE CBOMCTBaA BCKTOPOB U JIeNCTBUS HaJl HUMMU,

- OCHOBHBIC THIIbI

npeoOpa3oBaHus TpapHKOB;
- crocoObl HAXOXKIECHUSI KOPHEH KBaJPaTHOTO YpaBHEHUs, pelICHUs KBaPaTHBIX HEPABEHCTB,
Teopemy Buera;
- OCHOBHBIE METO/IbI PEIICHUs CUCTEM allreOpandeckux ypaBHEHUH;
- OCHOBHBIE COOTHOILICHHS B TPEYrOJbHUKE M TPUTOHOMETPUYECKUE TOXKAECTBA, (HOPMYIIbI

(GYHKIMOHATIBHBIX

3aBUCHMOCTEM,

rpaukoB

byHKIM  ©

crroco00B



MIPUBEACHUS ¥ 3HAUYCHUSI TPUTOHOMETPHUSCKUX (QYHKITUHN JJIs1 Pa3IMYHBIX YIJIOB.

Oo0yuaromuecs OyayT yMeTh:

- m300paXkaTh BEKTOPHI Ha YepTeKe, HAXOIUTh WX T'€OMETPHUECKYI0 CyMMY TpaHuyecKu U
AHATUTUYECKU;

- [POELMPOBATh BEKTOP HA 33JaHHOE HAIIPABJICHUE, HAXOUTh BEJIUUYHMHY IPOEKLUU BEKTOPA;

- OIPENENTh YIOJ MEXy IBYMsI IPOU3BOJIbHBIMU BEKTOPaMH;

- pelarh CUCTEMBI anreOpanyecKux ypaBHeHUI MeTo oM ['aycca u Meroiom

Kpamepa;

- YATaTh H CTPOHUTh TpapuKH JUHEWHOW, KBAaAPaTUYHOH, OOpPaTHO MPOMOPIHOHAIEHON
3aBHCHUMOCTEH, JTOrapu(MHUUECKON U MOKA3aTeIbHON (QYHKIMHA, TPUTOHOMETPHUYECKIX ()YHKINH;

- HaxoJUThb BEpPLIMHY NapaboJibl U €€ KOPHHU, TOUYKH MEepeceuyeHus ¢ rpapukoM JMHEHHOU
3aBUCUMOCTH;

- HAXOJWTh CTOPOHBI U YIJIbI B MPSIMOYTOJILHOM M MPOU3BOJILHOM TPEYTrOJbHUKE, MPUMEHSIS
teopeMy [Iudaropa n Teopemy KOCUHYCOB.

®opmbl 3aHATHIA, UCTIOIB3YEMbIE TIPU U3YYEHUU JAHHOTO pa3jiena:

- JIEKIMOHHAS;

- MPaKTUKYM IO PEIICHUIO 33/1aY;

- nmaboparopHas paboTa;

- WHIUBHUAyaTbHas padoTa;

- rpynmnoBas paboTa;

- WHIUBUAyaTbHas KOHCYJIbTAIIUS,

- IpynmnoBasi KOHCYJIbTalUs;

- KOHTPOJIBHBIM TECT.

Tema 1.1. BekTopbl U 1eiicTBUSI HA/I HHMU

Teopus. Tlonstue BekTopa, nzoOpaxkeHue Bekropa. [eficTBus Hax Bekropamu. J[iMHA W TpOEKIHs
BekTopa. CKalsipHOE MPOM3BEICHUE BEKTOPOB M €r0 CBOMCTBA. YTOJ MEXAYy BekTopamu. [IpuMeHeHue
CKaJISIPHOTO IIPOU3BE/ICHUSI BEKTOPOB K PEIICHUIO (PU3HUECKUX 3ajay.

Ilpakmuka. PemieHne 3amad Ha HaXO0XKJIEHUE CYMMBI, pa3HOCTH, IPOU3BEIEHUS BEKTOPOB.
HaxoxaeHue ckansipHOro MpOM3BENCHHS BEKTOPOB M yIila MEXIy BeKTopaMu. Pemienue Qpuamueckux
3a/1a4, CoAep KaIlUX BEKTOPHbIE BETNYNHBI.

Tema 1.2. KBagpaTuunas pyHkuusi

Teopus. Tlonstue Gpynkmuu, cBoiicTBa GyHkiuu. KBagparuanas GyHKIUsSA, €€ CBOMCTBA U I'paduK.
[TocTpoenue rpaduka kBaapaTHuHON (YHKIMU MPU MOMOIIM dIEMEHTApHBIX MpeoOpazoBanuil. ['paduk
KBapaTUuHON ¢QyHKUMU ¢ MoayneM. KBaapaTHblil TpexwsieH U ero KopHU. PasnokeHue KBaJapaTHOTO
TpexwieHa Ha MHoxwurtenu. KsagpatHoe ypaBHenue. dopmyna kopHed KBaJpaTHOTO YpaBHEHHS.
3aBUCUMOCTh KOpHEW OT auckpumuHaHTa. Dopmynsl Buera. PacnonoxkeHue KOpHEW KBaapaTHOTO
TpexwieHa. KBanparnoe HepaBeHCTBO. ['paduueckuii MeTo1 pelieHns KBaJpaTHOro HepaBeHCcTBAa. MeTo
WHTEPBAJIOB.

Ilpakmuxa. VlccnenoBanue CBOWMCTB KkBaapatuuHoil  ¢yHkuuu. Iloctpoenune rpadukoB
KBaapaTuuHO# GyHKIMH. Perenne kBaapaTHRIX ypaBHEHUN 1 HEPABEHCTB.

Tema 1.3. Pemienue cucrem ajiredpandeckux ypaBHeHH il

Teopusa. Anrebpamveckoe ypaBHeHue. OOnactb ompezaeneHus ypaBHeHus. Merox [aycca u
Kpamepa. Llenbie panrionanbHbie ypaBHeHUs. J{poOHO panmoHaibHble ypaBHEHUS. CHCTEMBbI YpaBHEHUH.
UppanmonanbHble ypaBHEHHUS U UX CUCTEMBI. Y PAaBHEHHUSI C MOJIYJIEM U UX CUCTEMBI.

Ilpaxmuxa. Pemenne cucreM anreOpanyecKkux ypaBHEHUH pa3nyHbIMUA METOaMU.

Tema 1.4. Tpuronomerpusi

Teopus. Tpuronomerpuueckue  GyHKIMH  4YUCIOBOro  aprymenta  [IpeoOpasoBanus
TPUTOHOMETPUYECKUX BbIpakeHUH. CBONCTBA TPUTOHOMETPUYECKUX (PYHKIMHA: TEPUOAUYHOCTD,
YETHOCTb, HEUETHOCTb, HEITPEPHIBHOCTb.

Ilpaxmuxa. Perenne 3a1a4 Ha CBOMCTBA TPUTOHOMETPHUECKUX (YHKITHIA.

Paszgen 2. MexaHuka

YpoBeHb TpeabsIBICHHUS MaTepraia 00eCrieunBaeT yJaluMcs YMEHHE peliaTh 3a7aud BBICOKOTO U
MOBBIIIEHHOTO YPOBHS CJIOXXHOCTH M 3KCHEPUMEHTAIBHO MPOBEPSITH OCHOBHBIE 3aKOHOMEPHOCTH
MEXaHUKH.

OOyuyaromuecst 0yayT 3HATh:

- OCHOBHBIC TOHSITUS MEXaHUKH: MaTepHalbHasi TOYKA, OTHOCHTEIIBHOCTh MEXaHUYECKOTO



JBUKEHUSI, TyTh, MEpPEMEIICHNE, MTHOBEHHAss CKOPOCTh, YCKOPEHHE, Macca, MHEPTHOCTh, Cuia (cuiia
TSKECTH, CUJla YIPYrOCTH, CHJIa TPEHUSs), BEC, HEBECOMOCTb, UMITYJIbC, MHEPIIMAIbHASI 1 HEMHEPLIHAIbHAS
cUCcTeMa OTcYeTa, paboTa CHUIIbI, MOTCHIUATbHAS M KHHETHYECKask SHEPrus, aMIUTHTY/Ia, IEPUO]], 9aCTOTa,
WHEpPIUs, MOMEHT UHEPIUH;

- OCHOBHBIC 3aKOHbI MEXaHHUKHU: 3aKOHbl HBIOTOHA, 3aKOH BCEMHUPHOIO TATOTEHHUs, 3aKOH ['yka,
3akoH KynoHna-AMOHTOHA, 3aKOH COXpPAaHEHHUS UMITYJIbCa, 3aKOH COXPAaHEHHUs] MOMEHTAa UMIYJbCa, 3aKOH
COXpaHEHUs U MPEBPAIICHUS YHEPTUU;

- OCHOBHBIE TPUHIIUIIBI MEXaHUKH: TIPUHIIUI OTHOCUTENBHOCTU [ anuiies, MpUHIIUIT HE3aBUCUMOCTH
JBYKEHUM, IPUHITUATI COOTBETCTBHS;

- BO3MOXXHOCTH TNPUMEHEHHSI MEXAaHUKHU: JBUKCHHUE MCKYCCTBEHHBIX CITYTHUKOB (it
JNEHUCTBUEM CHUJIbI TSKECTH, OAUIMCTUUECKOE ABM)KCHHE, PEAKTUBHOE IBWKEHHUE, YCTPOWCTBO DPAKETHI,
KII/ MammH 1 MEXaHU3MOB, MOIbEMHAs CHJIA KPbLIIA CAMOJIETA;

- OCHOBHBIE HW3MEPUTENIbHbIE MPUOOPHI M METOJBI BBIYUCIICHHS TMOTPENTHOCTEH H3MEpEeHUN B
MEXaHUKE;

- METOJIbl PEIICHUS OJTUMITHAIHBIX 337a4 IO MEXaHHKE.

Oolyuarouuecs OyayT yMeTh:

- IPaBUJILHO OIHMCHIBATh U OOBSICHATH OCHOBHBIE MEXaHWYECKHE SIBJICHHMSI M TIPOILIECCHI, JaBaTh
TOYHBIE OTIPEICIICHUS OCHOBHBIX MOHATUN MEXaHUKH;

- 1300pakaTh HA YEPTEXKE MPHU PEIISHUH 3a]]a4 HaMPaBJIECHUS BEKTOPOB CKOPOCTH, YCKOPEHUS, CHITHI,
MMITyJbCA TEJIA;

- pemaTh 3aJa4d Ha ONpPEIECICHUE CKOPOCTH, YCKOPEHUS, MYTH U MEPEMEIICHUs MPU Pa3InYHbIX
BUJAaX JIBMKEHUSI, CKOPOCTH M YCKOPEHUS MPU JBIKEHUU TeJa IO OKPYKHOCTH C OCTOSIHHOM IO MOTYJTFO
CKOPOCTBIO, MAacChl, CHJIbI, UMITyJbca, paboThl, MomHOCTH, dHepruu, KIIJ, yckopenwsi cBoOOAHOTO
MaJIeHUs 110 IEPHO Ty KoJieOaHUN MasiTHUKA U JIp.;

- pacCUMTHIBATh TOPMO3HOM IyTh, CHJIbI, JEUCTBYIOLIME HA TEJO, ABMXKYILIEECS C YCKOPEHHUEM,
ONPEAENATh CKOPOCTh PAKEThI, UCIOIB30BaTh KIIACCUYECKHUI 3aKOH CJIOKEHHSI CKOPOCTEH, a TAKKE 3aKOHBI
HproToHa, BCEMHUPHOrO TATOTEHHUSI, COXPAHEHHSI UMITYJIbCa, MOMEHTA UMITYJIbCA, SHEPTUHU U JIp.;

- YUTaTh M CTPOUTH TPaUKH, BHIPAKAIOIINE 3aBUCUMOCTh KHHEMATHYECKUX BEIMYUH OT BPEMEHH
MIPU PAaBHOMEPHOM, PaBHOYCKOPEHHOM U KOJI€0ATeTbHOM JBMIKEHUSX, CHIIBI YIIPYTOCTH MPHU AePOpMaIIUH
U JIp.;

- U3MEPATHh M BBIYUCIATH (U3MUECKHE BEIUYUHBI: BPEMS, PACCTOSHUE, CKOPOCTh, YCKOPEHHE,
Maccy, CHJTy, *KECTKOCTh, KOX(PGUIMEHT TPEHHs, UMITYJIbC, padboTy, MomrHocTh, KIIJI MexaHu3MOB,
nepuo/ KojiebaHUH MasTHHKA, YCKOPEHHE CBOOOHOTO TaICHHMS;

- JlenaTh BBIBOJABI 00 M3MEHEHHHM (U3MYECKHX IapaMeTpoB MU XoJa (U3HYECKOro TMpoIecca W3
aHanu3a rpaduKoB, YpaBHCHUI U HEPABEHCTB;

- IOJIb30BaThCsl  (U3MUECKHUMHU TNPUOOPAMH: MHKPOMETPOM, CEKYHJIOMEPOM, H3MEPUTEIbLHBIM
IAJIUHIPOM, BECaMH, TPUOOMETPOM, TTOJABMKHBIM M HETIOIBI)KHBIM OJIOKOM H JIp.;

- pelaTh 3a/ladyd BBICOKOTO W TOBBIIIEHHOIO YPOBHS CIIOKHOCTH 110 MEXAHUKE U OJIMMIIMAIHBIC
3a7a4H.

®opMbl 3aHATHIH, UCIIOJIb3YEMBbIE IPU U3YUYECHUU TAHHOTO pa3jena:

- JICKIIUOHHAS;

- WHJIUBUIyalbHas paboTa;

- rpynmnoBas padoTa;

- WHAMBUAyalbHasi KOHCYJIbTAIUS;

- TpYIIOBasi KOHCYJIbTAlUS;

- WUTOTOBBIN TECT.

Tema 2.1. Kunematuka

Teopus.  llpsMonuHEHOE  pPaBHOMEPHOE M  PAaBHOYCKOpPEHHOE  JABMKeHHe. [IpuHumn
oTHocutenbHOCTH ["anunes. OTHOcUTENbHOE ABMXKEHUE. TeopeMa ciioxkeHus: ckopocteil. [[Buxkenue Tena,
OpOIIIEHHOTO MO YIJIOM K Topu30HTY. KpuBonuHeliHoe nBrkeHue. [IBkeHrne MaTepuaibHONH TOUYKHU TI0
OKPYXHOCTH C TMOCTOSIHHOM CKOpOCThi0. OCHOBHBIE XapaKTEPUCTUKHU BPAIIATEIbHOTO JBHXKEHUS
(IeHTpOCTpEMUTENFHOE YCKOPEHHEe, TEpUOoJ, 4YacToTa, VyrioBoe mepemenienue). KomebaTenbHoe
JIBUKEHHE MaTepUaIbHOM To4ku. KuHemaTHueckue XapaKTepUCTHKH KOJe0aTeNbHOTO JBWKEHUS,
rpaduky W3MEHEHHUs JOTUX TMapaMeTpPOB C TEUEHHEM BpEMEHU. AHAJIOTHHM BpallaTeIbHOTO U
K0JIe0aTeIbHOTO JBMYKCHHUIA.

Ilpakmuka. PenieHue 3a1a4 Ha BBIYMCICHUE KMHEMATUYECKUX MapaMmMeTpoOB MPU PAaBHOMEPHOM M



PaBHOYCKOPEHHOM JIBUJKEHUM, a TakXe IpH JBM)KEHUHM MAaTepUAIbHON TOUKM IO OKPYXHOCTH M
KoyebaTenbHOM JIBIDKeHMH. HaxoxaeHue cpenHeil CKOpOCTH TPH  HEPABHOMEPHOM  JIBMIKECHHH.
BbrunicieHne MrHOBEHHBIX 3HAYEHMM KHUHEMAaTHYECKMX I1apaMeTpoB KOJIEOATEbHOTO JIBUYKEHMUSI.
[Toctpoenue rpaukoB 3aBUCHUMOCTEH KHHEMAaTHYECKHX IapaMeTpOB OT BPEMEHH M aHalU3 3ITHX
rpaduKOB JUIsl pa3IMYHBIX BUJOB JBIKEHHS MAaTEPUAIBHON TOYKU. BhIuMCIeHHe CKOPOCTH, NAbHOCTH,
BBICOTHI TIOJJTb€MA M BPEMEHH I10JIETa Tella, OPOIIEHHOTO MO/ YIIIOM K TOPU30HTY.

Tema 2.2. JIunamuka

Teopus. OcCHOBHBIE TOHSATUS JAMHAMHUKM MaTepUAJIbHOM TOYKM (IUIOTHOCTh, Macca, CHJIA).
WNHuepunanpHble 1 HEMHEpLUAIbHbIE CUCTEMBl oTcuera. 3akoHbl HptoToHa. [Ipsimas u oOpaTHas 3amauu
MEXaHUKH. Buzapl cun (ynpyroctu, TpeHHs, CONPOTHUBIECHUs). 3aKOH BceMHupHOro TAroreHus. 3akOHbI
Kennepa. Kocmuueckne ckopoctu. [[BrkeHue Tena Mo HAKIOHHOW IuiockocTu. Tpenue, 3akoH Kynona-
AMoHTOHA. YmipyrocTts U nedopmanuu, 3akoH ['yka. /[nHamuka BpamatenbHOro ABukeHUs. OCHOBHOM
3aKOH BpallaTeabHOro IBkeHUs. MomMeHT uHepiu. OCHOBHBIE IOHATHS CTATUKU (MOMEHT CHJIBI, IUIEYO
CWJIbI, TOYKa OIOpBL, LEHTp BpauleHus). Bumasl paBHOBecuil Tena (yCTOWYMBOE, HEYCTOMUYMBOE,
Oe3pasnuyHoe). YCIoBUE paBHOBECUs Tela, IEHTp Macc. [laBnenue (TBepiple Tela, KUIAKOCTH U Ta3bl).
3akon Ilackans u 3akoH Apxumena. YciaoBue TuiaBaHusi Tell. J[MHaMuKa K0JI€OATEIHHOTO JIBHKEHUS
MaTepHaIbHON TOUYKH.

Ilpakmuka. HaxoxJeHne TIOTHOCTH TeJla U CpPelIHeN MJIOTHOCTU cMecHu (crutaBa). Pemenue 3amau
Ha pacyeT pa3InyHo poja cui. PermeHue mpsmMoit 1 00paTHOM 3a7aui MEXaHUKH JIJISl TIOCTYMATEeIbHOTO 1
BpamareabHoro IBwxkeHus. OnpeneneHne YCKOPEHHs Tela Npu ABMKEHUU MO JeHCTBHEM HECKOJIbKUX
cui. [loctpoenue u aHanu3 rpaKOB 3aBUCUMOCTEN CHJIbI TPEHUS, CHIIbI TSHDKECTHU U CUJIBbI YIIPYTOCTH OT
CYIIECTBEHHBIX ITapaMeTPOB MeXaHU4YeCKOW cucteMbl. OmnpeielieHne MOMEHTOB HHEPLUU TeJl pa3IuyHOM
¢dopmbl. Boluncienue mapameTpoB MEXaHMUECKOM CHCTEMBbl B YCIOBHUM paBHOBecus. Pemienue 3amau
TUIPOCTATUKU U OTIPEJIeNIEHUE YCIOBUM MIaBaHUS Tell.

Tema 2.3. 3aKoHBI COXpaHeHUsI

Teopusa. Imniynbe Tena. 3aKOH COXPAHEHUSI UMITYJIbCA. 3aMKHYTasi cucTeMa. PeakTUBHOE JIBMOKEHUE.
VYcerpoiictBo pakerbl. YpaBHenne Memepckoro. ®opmyna IlmonkoBckoro. Mexanuueckas paboTa.
MomHocts. [loTeHnmansHass M KHHETHYecKas 3Heprus. KoHcepBaTMBHBIE M JMCCUNATUBHBIE CHIIBIL.
Kunernueckass sHeprusi Bpamiaroulerocs Tejla. 3aKOH COXpaHEHWs SHepruu B MexaHuke. lIpocteie
mexann3mbl U ux KIIJ. IlpeBpamenust sHeprun. MoOMEHT uMMMyibca. 3aKOH COXPAHEHUS MOMEHTa
nMItynbca. KnHernueckas 3Heprus Bpallarolerocsi TBEpAOro Tea.

Ilpakmuka. OnpeneneHne HUMITyJbCca TeJla M 3aMKHYTOW cucTeMbl Tenl. l[IpuMeHeHune 3akoHa
COXpPAHEHHUsI UMITYJbCAa M BBIYMCICHUE KHUHEMAaTHYECKUX XapaKTEPUCTHK JJIsl pEaJbHbIX CHUCTEM H
mporeccoB (B3pbIB, yaap, CTOJKHOBEHHE). Pelienue 3a1a4 Ha 3aKOH COXPAaHEHHUS MOJTHOM MEXaHUYeCKOM
SHepruu. BrruncieHne MOTEHIMAIBHON SHEPruM Tejla B MOJIe TSKECTH M YHpyro aedopMHUPOBAHHOM
npykunbl. Pacder pab6otei, momuoctd u KIIJI pa3nuvHpix MexaHuW3MOB. BeluncieHue mapaMeTpoB
BpAaIIaTeJIbHOTO JIBUKEHUS C MPUMEHEHUEM 3aKOHA COXpaHEHUsI UMIyNbca. Pemienne KoMOMHUPOBAHHBIX
3a/1a4 Ha IPUMEHEHUE 3aKOHOB COXPAHEHUSI B MEXAHUKE.

Pa3nen 3. Mosekyasipuasi puzuka

YpoBeHb TMpebsBICHUS Marepuaia o0ecredyrBaeT Y4JaluMCsl pellaTh 3aJa4dl MOBBIIIEHHOTO
YPOBHSI CJIOKHOCTM UM SKCIEPUMEHTAIIBHO MPOBEPSATh OCHOBHBIE 3aKOHOMEPHOCTH MOJIEKYJIIPHOU
(bu3uKH.

OOy4aromuecst 0yayT 3HATh:

- OCHOBHBIE TOHATHS MOJIEKYISPHON (DU3MKM: TENIoBOE IBM)KEHHE YacTHUI]; MacChl M pPa3Mephl
MOJIEKYJI; WJACAIbHBIM Ta3; W30TePMHUYECKUI, W30XOpPHBIM, W300apHBI M aauabaTHBIM MPOLECCHI;
OpOYHOBCKOE JIBIKEHHE; MOJIIpHAsl TEINIOEMKOCTb; TeMIepaTypa (Mepa cpefHell KWHEeTHUECKOW SHepruH
MOJIEKYJ); HEOOpaTUMOCTh TEIUIOBBIX IPOLECCOB; KOJUYECTBO, TEIMJIOTa, BHYTPEHHSS SHEPrus;
HACBIILIEHHBIE U HEHACBILIEHHBIE Mapbl; BJIAKHOCTh BO3yXa; AaHU30TPONHS MOHOKPHUCTAILIOB,
KpHUCTaJNIN4ecKue 1 aMop(dHbIe Tena; ynpyrue 1 miactudeckue aedopmanuy;

- OCHOBHBIE 3aKOHBI MOJICKYJISIPHOU (PU3UKU: OCHOBHOE ypaBHEHHUE
MOJIEKYJISIPHO-KHUHETUYECKOH TEOpUH, ypaBHeHUe MeHnzeneeBa-Knaneiipona, cBs3b MEXIY
IapaMeTpaMHu COCTOSIHUS ra3a B M30IMpPOIECCAX, IIEPBOE U BTOPOE Hayallo TEPMOJMHAMMKH, YPAaBHEHUE

Maiiepa, ypaBHeHue Ilyaccona;

- CYTh OCHOBOIOJIAraroIUX OIMBITOB MOJEKYIsipHOM (usuku: onsiToB LlTepHa, Ileppena, Jlamepra,
Jbxoyns, MenneneeBa u Knaneiipona, [llapins, boiinsg u Mapuortra, I'eli-JIroccaka, Kapno u np.

- BO3MOJKHOCTH NPUMEHEHUSI MOJEKYIAPHONW (U3UKU: HCIOJIb30BAaHHE KPHUCTAIOB U JIPYTHUX



MaTepHUaJIOB B TEXHUKE, TEIIOBBIE ABUTATENIN U UX IPUMEHEHHUE HA TPAHCIIOPTE, B SHEPIETUKE U CEIBCKOM
X034HCTBE, METOJIBI MTPO(MUIAKTUKU U OOPHOBI C 3arpsiI3HEHUEM OKPYXKAIOIIEH Cpebl;

- OCHOBHBIE€ U3MEPUTENbHBIE TPHUOOPHI MOJICKYIISIPHON (PU3UKH.

OO0yuyarmuecsi 0yayT ymeThb.

- TPaBUJIBHO OMUCHIBATh U OOBSICHATH OCHOBHBIC SIBJICHUS M IPOIECCHI MOJICKYISPHON (PU3HKH,
JlaBaTh TOYHBIE ONPEEIECHUS OCHOBHBIX IIOHATUN TEPMOAUHAMUKY;

- m300pakaTh Ha YEPTE)KE 3aBHCHMOCTH OCHOBHBIX TEPMOJWHAMHYECKUX IapaMeTpOB B
U30IIpoLIeccax;

- pemiarthb 3a/1a4M Ha pacueT KOJIMYECTBA BELECTBA, MOJISIPHOI MaccChl C UCIIOJIb30BAHUEM OCHOBHOTO
YPaBHEHUsI MOJIEKYJISIPHO-KMHETUYECKONW TEOPUM Ta30B, ypaBHeHUs1 Menneneesa-Knaneiipona, cpeqnen
KMHETUYECKOM 3HEPIrUU Xa0TUYECKOIO JIBUKEHUS MOJIEKYJ U TEMIIEPATYPhl, IOBEPXHOCTHOI'O HATSKEHUS
XKUJKOCTH U IapaMETPOB YIIPYTUX CBOMCTB MaTepUaJIOB;

- paccuutbiBaTh KIIJ[ TernoBbix nBurateneid, paboTy rasa, BHyTPEHHIOIO 3HEPTUIO M KOJIHYECTBO
TEIUIOTHI B U30MPOIIeccax U ainadaTHOM IPOLIECCe Ha OCHOBE MEPBOTO Hayaia TEPMOJIUHAMUKY;

- YuTaTh M AHAJU3UPOBATh TIpaUKH, BBIPAKAIOUIUE CBSI3b MEXKAY TEPMOJAMHAMUYECKUMU
napaMeTpamMu M BBIYUCIATH paboTy ¢ HOMOLIbIO padriKa 3aBUCUMOCTH JaBJICHUsS OT 00beMa;

- OIpEETATh SKCIEPUMEHTAILHO MapaMeTphl COCTOSIHUS ra3a (Temreparypy, o0beM U JaBJCHUE),
MOJYJIb YIPYTOCTH MaTepuaia, Ko3(h(GUIHUEHT NOBEPXHOCTHOIO HATSKEHUS KUKOCTEH;

- IOJIb30BaThCSl  (PU3UYECKUMHU TMPUOOpPAMU: TCUXPOMETPOM, THUIPOMETPOM, TEPMOMETPOM,
MEH3ypPKOW, MAHOMETPOM;

- pemath 3a/laud BBICOKOTO W TOBBIIIEHHOTO YPOBHS CIIOXHOCTH 1O MOJEKYJISpHOW (U3HKE U
OJINMITUAHbIE 33a4H.

®opMbl 3aHATHIH, UCTIOIb3YEMBIE IPU U3YYEHHUH TAHHOTO pa3jena:

- JIEKLIHOHHAS;

- MHAWBUyadbHas padoTa;

- TpymmoBas paboTa;

- UHJMBHlyalbHas KOHCY/IbTAIUS;

- TPYNIIOBasi KOHCYJIbTALIMS;

- KOHTpOJIbHAs padoTa;

Tema 3.1. MosiekyJIIpHO-KMHETHYECKASI TEOPUs

Teopus. OCHOBHBIE TIOJI0KEHUS MOJIEKYIIPHO-KMHETHUECKOM TEOPHH U UX ONBITHbIE 0OOCHOBAHUS.
Huddysus u 6poyHoBCcKOE ABMKEHHE. B3anMmoieiicTBue aToMOB 1 MOJIEKY BeliecTBa. Macca u pa3Mepbl
mouiekyn. [locrosiHHas Aoraznpo. /luHamudeckue M CTaTUCTHYECKUE 3aKOHOMEPHOCTH. BeposTHOCTH
coObITus. MuKpo- U Makpoonucanue ¢uznyeckux cucteMm. CpelHue 3HaYeHHUs (PU3NYECKUX BEIUYUH.
Pacnpenenenue kak crnoco6 3amaHusi cocTosiHMs cucteMbl. Pacnpenenenne MakcBemna u bosblmana.
OnbiT UTepHa, [leppena, Jlamepra. MaeansHblil ra3. OCHOBHOE ypaBHEHHUE MOJIEKYISIPHO-KUHETUYECKOM
TEOpUH UAEANBHOIO ra3a. Temmneparypa u ee usMepeHue. AOCOIIOTHBIN Hy/b TeMIIEpaTyphl. Y paBHEHUE
COCTOSIHUSI MJICAJIbHOTO ra3a Kak CJIEeJCTBME OCHOBHOTO YPaBHEHUS MOJEKYISIPHO-KUHETHYECKOH Teopuu
ra3oB M €ro 4acTHbI€ Cllyyau AJIsl IOCTOSHHOM TeMmIepaTypbl, MOCTOSIHHOTO 00beMa M HOCTOSIHHOTO
nasneHus. PeanbHble ra3bl. YpaBHenue Ban-gep-Baanbca. Cpeanss amuHa cBoOoAHOro mpobera.
ArperaTtHble cocTosiHUS U (pazoBble mepexoipl. HachlllleHHble U HEHACBIEHHbIE Mapbl. 3aBUCUMOCTh
JaBJIEHUs] M IUIOTHOCTH HACBIIIEHHOTO Iapa OT TeMIeparypbl. 3aBUCUMOCTb TEMIIEPATypbl KUICHHS
KHUJIKOCTH OT AaBieHus.. Kputuueckass temmeparypa. da3oBble mepexojpl M JuarpamMma COCTOSIHHSA
BelecTBa. [Ipouecchl KOHAEHCAIMM U UCHIApEHUs B NMPUPOJE U TexHHKe. BiaxnocTs Bo3gyxa. Touka
pocel. Ilcuxpomerp. I'mrpomerp. CBolicTBa noOBepxHOCTH >kuiakocTed. IloBepxHoCTHast »Heprus.
IloBepxHocTHOe HaTspkeHMe. (CwmaumBanue. Kamwuisipasle saBieHus. CTpoeHHE — KPHCTaJUIOB.
Anmszotponust kpuctayioB. lomumopdusmel. MoHOKpUCTa/uIel U noJdUKpUcTaiibl. [IpocTpaHcTBeHHas
pemieTka. OnemeHTapHas sueiika. Cummerpus kpucramwioB. Jledektsl B kpucramiax. OOpa3oBaHue
KPHUCTAJJIOB B MIPUPOJIE U MOJy4YeHUE UX B TeXHHUKe. CHOCOOBI ypaBiIeHUsI MEXaHUYECKUMHU CBOMICTBaMU
TBepabix Ten. [loHsatne o >Xuakux Kpucramiax. Amopdueie Tena. Jedopmanuu. Hampspkenue.
MexaHn4yecKue CBOICTBA TBEPIBIX TEI: YIPYroCTh, IPOYHOCTb, IJIACTUYHOCTb, XPYNKOCTh. Jlnarpamma
pactshxenus. Co3gaHne MaTepraIoB ¢ HEOOXOIUMBIMU TEXHUUECKMMH CBOMCTBaMU.

IIpaxmuxa. PacdeT MUKpPOCKONMYECKMX M MAKpPOCKOIMUYECKUX IapaMETPOB DPEAIBHBIX CHCTEM
(cKOpOCTbh MOJIEKYJI, TEMIIEpATypa, AABJIECHUE, KOJIMUYECTBO BEIIECTBA, YUCIO MOJIEKyN). Pemenue 3amau
Ha ypaBHeHue MenzeneeBa- KnaneiipoHa u ra3oBsie 3akoHbI. [locTpoeHne rpagkoB U30MPOLIECCOB U UX
aHayin3. Beluncienue nmapaMeTpoB XKUAKOCTEH M TBEpAbIX Tea (Moxynst FOHra, yanuHeHUs



nepopMupoBaHHOTO Tena, KO3(h(UIMEHTa MOBEPXHOCTHOTO HATSHKCHHS, BIAXHOCTH BO3IyXa U Ip.).
Pemnrenne kayecTBEHHBIX M PACUYETHBIX 337a4 Ha KaOWUIIPHBIC SBICHUS M (ha30BBIC MEPEXObl, aHAIH3
(ha30BBIX TUArpaMM.

Tema 3.2. Tepmoaunamuka

Teopus. TepMoIUHAMUYECKHN TTOIXO K U3Y4CHHUIO (PU3UUECKHUX MTPOIIECCOB.

TepMmoanHaMuYecKUe MapaMeTpbl COCTOsIHUA Tena. BHyTpeHHss sHeprus tena. Ilepsoe Hagaio
TepMouHaMUKU. TepMoanHaMuyeckoe onucaHue (pa3oBbIX MEPEXO0B, aHAIU3 (a30BbIX IPEBpaIICHUN
C DJHEepreTM4eckoi Touku 3peHus. Pabora upeanbHOro rasa mpu usMeHeHuM oObema. Ilpumenenue
IIEPBOT0 Hayajla TEPMOJAVHAMUKH K Pa3JIMYHBIM TEIUIOBBIM IIPOLIECCAM, COBEPIIAEMBIX HaJ WICAIbHBIM
ra3oM. AanabaTHeIii nporiecc. TermIoeMKOCTH ra30B MPH MOCTOSIHHOM JIaBJICHUHU U MOCTOSTHHOM 00BeMe.
TennoemkocTs TBepAbIX Teisl. TerutoBble MamuHbl. [IpuHOMI AEUCTBUSA TEIUIOBBIX ABHrartenei. Llukmn
Kapno. KII/I TenioBoro aBuraress U IMyTH €ro NoBbIIIEHUA. J[BUraTeIb BHYTPEHHETO CTOPaHUS.

[TapoBas u razoBast TypOuHbl. PeakTHBHBIC NBHUraTeNH. XOJOIWIbHBIE MAIIWHBIL. POJb TEIUIOBBIX
MalliH B Pa3BUTUH TEIUIOPHEPIeTUKHU U TpaHCIopTa. TernnoBble MalllMHbl U OXpaHa npupoibl. OdpaTumbie
1 HeoOpaTtuMble npouecchl. HeoOpaTuMocTh TemoBbIX nmpolieccoB. BTopoit 3akoH TEpMOAMHAMUKH U €TO
CTaTUCTUYECKUM CMBICI.

IIpakmuka. Pacuer TepMOIMHAMMYECKUX ITAPAMETPOB PEAIBHBIX CUCTEM B PA3INYHBIX COCTOSHHUSIX.
TepmoanHamMuueckuii aHanu3 (pa3oBbIX NpPEBpalICHUN. DHEPreTUUecKue COOTHOIIEHUS NPU HUCIApEeHUU
(koHAeHcanuu), IUIaBJIeHUM  (KpUCTaulM3alMM)  BemiectBa. [IpumeHeHWe  mepBOro  Hauaia
TEPMOJMHAMUKHA K OINHMCAHMIO IPOLECCOB HAJ MICAIBHBIM Ta30M, pacyeT MHapaMeTpoB rasa B 3THUX
npoueccax. Bpruncnenne KIIJ[ TerioBbIX MammH (B TOM 4YHCIE€ U HACAIbHBIX), pabOTAIOMUX IO
pa3nmnuHbIM [HKIaM. KadecTBeHHbIE 3aaud Ha BO3MOYKHOCTb- HEBO3MOXKHOCTh CO3JaHHUS «BEYHOTO
neuratensy. Pacuer apdextnBHOCTH pabOTHI XOJOIUIBHBIX YCTAHOBOK.

Paznen 4. DaexkTpoauHaMuKa

YpoBeHb MpenbsBICHUS Marepuaja OOecleuynMBaeT YYalluMCs BO3MOXKHOCTbH peIIaTh 3aJadu
MOBBIIIEHHOTO YPOBHS CJIO)KHOCTHM M JKCIEPUMEHTAIBHO IPOBEPSTh OCHOBHBIE 3aKOHOMEPHOCTH
AIIEKTPUYECTBA U MarHETH3Ma, a TAK)Ke KoJieOaTeIbHBIX U BOJTHOBBIX ITPOLIECCOB.

Ooyuaromuecst OyayT 3HATH:

- OCHOBHBIEC TOHSTHUS JJIEKTPUYECTBA W MAarHeTH3Ma: JJIEKTPUYECKUN 3apsll, DJIEKTPUUYECKOE U
MarHWTHOE TOJIA, HaNpsHDKEHHOCTb, PAa3HOCTh  IOTEHUWAJIOB, HANPSKEHHUE, AJIEKTPOEMKOCTb,
JUAJIEKTpUYECKas MPOHUIIAEMOCTb, CTOpoHHUE ciiibl U DJIC, MarHuTHas UHIAYKIUS, MATHUTHBINA MOTOK,
MAarHuTHas MPOHULAEMOCTh, HAIPSKEHHOCTh MArHUTHOTO TOJIS.

Ooyuarmuecst OyayT ymeTh:

- IPAaBUJILHO OTHMCHIBATh M OOBSCHATH OCHOBHBIE SIBIICHUS U MPOIECCHI AJIEKTPOIMHAMUKY, J1aBaTh
TOYHBIE OIIPEACIICHNS] OCHOBHBIX MOHATHN 3JIEKTPOMAarHeThu3Ma.

®opMbl 3aHATHIH, UCIIOIb3YEMBIE IIPU U3YUYEHUH TAHHOIO pa3jena:

- JIKIIMOHHAS;

- UHIMBUyaJbHas padoTa;

- rpynmnoBas paboTa;

- UHAUBUYyaJbHasl KOHCYJIbTAlLUs;

- TpYIIIOBasi KOHCYNbTAILUS;

- UTOTOBBIM TECT.

Tema 4.1. DjexkTpuyeckoe mnoJie

Teopus. 3akOH COXpaHEHUS NIEKTPUUECKOTO 3apsaa. ToYeuHbI U pacpeaesIEHHbIN 3apsiabl. 3aKOH
Kynona. Onexrtpuueckoe mnone. HampspkeHHOCTb. JIMHMM HanpsHKEHHOCTH. ODJIEKTPUYECKOE TIOJIE
TOYEUHBIX 3apsAn0B. OgHOpoaHOE 3eKTprueckoe rnose. [I0Tok HampsHKEHHOCTH AJIEKTPUYECKOTO TOJIS.
Teopema ["aycca u ee npuMeHeHHe ISl pacyeTa 3JIeKTpUUecKux nosiei. Pabora snekrpuyeckoro nojis npu
nepeMenieHun 3apsanoB. [lorenuman. Hampspkenne. CBsi3b MEXKIy HaIpsDKEHHEM M HANPSHKEHHOCTBIO.
IIpoBOIHUKN B 3JIEKTPUYECKOM IMOJIE. DJIEKTPUUECKAass E€MKOCTb. ODJIEKTPHUYECKas E€MKOCThb IIJIOCKOIO
KOHJeHcaTopa. [JusnexkTprudeckas MPOHULIAEMOCTb. JHEPIHsl JIEKTPUUECKOro noJs. I1noTHocTs sHEprum.
JIMIDNEKTpUKN B JJIEKTPUYECKOM Mojie. MeXaHn3M MOoJIIpU3allud  JAUAJIEKTPUKOB. OJEKTPEThl U
cerHeToueKTpUkH. [1be303exTpuueckuii 3peKT u ero ucnoabp30BaHue B TEXHUKE.

IIpaxmuxa. PelieHne KadeCTBEHHBIX 3a7ad IO AJIEKTPOCTATUKE (DIEKTpU3aLMsl, MPOBOJAAILINE
cheprl), O0OBsICHEHME HAOIIOMAEMBIX OJIIEKTPUUYECKHX sABJIEHMH. Pacuer cuibl B3aMMOAECHCTBUS
ANIEKTPUYECKUX 3apsiioB, €MKOCTH, 3apsila W DSHEpruM KoujeHcatopa. Iloctpoenue rpadukoB
3aBUCHUMOCTEHN AIEKTPUUECKUX MapaMeTPOB 3apsHKEHHBIX TE OT KOOpAUHAT.



Tema 4.2. 3aKOHBI OCTOSTHHOTO TOKA

Teopus. YcnoBus CyLIECTBOBAaHUS IIOCTOSIHHOTO Toka. CTallMOHAapHOE 3JIEKTPUYECKOE IIOJIE.
DneKTpUyecKue LEenu ¢ IOCJIENOBAaTeIbHbIM M MapajulelbHbIM COEIMHEHUSMU IPOBOJHHUKOB.
DneKTpoABMXKYIas cuia. 3akoH OMa Jyisi HeOJHOPOAHOTO ydacTKa Ienu U Jijis nojHoi nenwu. [IpaBuna
Kupxroda. Pacuer pa3BeTBIEHHBIX JJIEKTPUUYCCKUX IIETEH, CMENIAHHBIX COCTUHEHHH IMPOBOJIHHUKOB.
HIyHTH U AONOJHUTENBHBIE COMPOTUBIICHUS. PaboTa m MoIIHOCTH ToKa. 3akoH /xoyns-Jlenua.

OnexTpuueckuil TOK B MeTaulax. OCHOBHBIE IOJIOKEHUS JIEKTPOHHONW TEOPHHM MPOBOJUMOCTU
MeTaiioB. CKOPOCTb  YHNOPSIIOYEHHOTO  JBMKEHUS 3JEKTPOHOB B IPOBOJHUKE. 3aBUCHUMOCTD
CONPOTUBIIEHUSI OT TeMmIieparypbl. CBEpXIPOBOAUMOCTb. IDJIEKTPUYECKUH TOK B IMOJIYIPOBOJHHUKAX.
DnexTpuyeckas MPOBOJUMOCTb IOJIYIPOBOJHUKOB U €€ 3aBUCUMOCTb OT TEMIIEpaTypbl U OCBELICHUS.
CoOcTBeHHAs ¥ TPUMECHAS TPOBOIUMOCTD HOIYIIPOBOTHUKOB. TepMo- 1 POTOPE3UCTOPHI.

DOneKTpOHHO-IbIpouHbIl  nepexon. [lomympoBonHukoBbiii auoa. Tpausucrtop. Ilpumenenue
MOJIYIPOBOIHUKOBBIX MpHOOopoB. Tpurrep kak snemeHT OBM. HHTerpaibHble cXeMbl. DJIEKTPOHHAs
smuccus. BoiapTamnepHas xapakTepUCTHKa IU0Ja. DJIEKTPOHHbIE NMyYKH U MX CBOMCTBA. DJIEKTPOHHO-
ay4yeBas TpyOka. DJEKTPUYECKHIl TOK B PAcTBOpAaX M paciiiaBax IEKTPOJIMTOB. 3aKOH AJIEKTPOJIHU3A.
Omnpenenenue 3apsaa amekTpoHa. [IpuMeHeHHe AJIeKTpoJin3a B TEXHUKE. DJIEKTPUUECKHM TOK B rasax.
HecamocrosiTenpHBII M CaMOCTOATENBHBIM paspsiibl B rasax. Buabl caMOCTOSITENIBHOTO paspsiaa
(Trerommii, CKpOBOM, KOPOHHBIN, AyroBoit). [lonstue o mnazme. MI'J[-reHeparop. DieKTpUueCKUil TOK
B BakyyMe. BakyymHbII q1uon v Tpuoi. DNeKTpoHHO-IydeBas Tpyoka. OnbeiT Noddhe-Mummmkena.

Ilpakmuka. Pacuer CONPOTHBIEHUS IIOCIENAOBATEIBHOIO, MAapaUIEIBHOIO M CMENIaHHOTO
COEJIMHEHUS MPOBOJAHUKOB. Bhluncienre najgeHusi HaupsoKeHUs, CUIbl TOKA, BBIAEISEMONW MOIIHOCTH B
IIETIA TIOCTOSTHHOTO TOKAa. Pacder cloxHBIX meneit ¢ momombio mpaBui Kupxroda. [loctpoenne n ananms
BOJIbTa-aMIIEPHBIX XapaKTEPUCTHUK PE3UCTOPOB, PACTBOPOB M MOJIYIPOBOJHUKOB.

HTorosoe 3ansiTue

KontponbHas pabdora.

Y4eOHbIl (TeMaTHYECKH) MJIAH.

2- i To/1 00y4eHus
KoanuecTBo 4acoB
dopmbl
Ne | HaumeHnoBaHue pa3aeia, p
w/n TeMbL arrecranuu/
Bcero Teopus IIpakTuka KOHTPOJISI
BBoaHoe 3ausaTue 2 2
Pa3pen 1. MaremaTuka B
. 30 8 22
¢usnyecknx npomeccax
KOHTPOJILHBIN
14, Tpuronomerpust 6 2 4 p
TECT
Jlorapudmudeckas u O —
1.5. oKasarejibHas 8 2 6 P
TECT
GbyHKIIIN
KOHTPOJILHBIN
1.6. [IpousBoHas 8 2 6 P
TECT
KOHTPOJILHBIN
1.7. WuTerpan 8 2 6 P
TECT
Paszgen 2.
e 52 12 40
JIEKTPOANHAMHKA
KOHTPOJILHBIN
2.1. MaruautHoe 11071€ 14 4 10 ECCT




29, DNeKTpOMarHuTHAS 18 4 14 KOHTPOJIBHBIN
WHIYKIHS TECT
23 DNEeKTPOMAarHUTHBIE 20 4 16 KOHTPOJIBHBIN
K0JIEOAHUS U BOJIHEL. TECT
Paszgen 3. OnTuka M KBAaHTOBas
8 58 16 42
(puszuka
3.1. BosHoBas ontuka 14 4 10 KOHTPOJILHBIN
TECT
3.2. | T'eomerpuueckast onTrka 14 4 10 KOHTPOIILHRIH
TECT
3.3. dusnka atoma 14 4 10 KOHTPOJILHBIN
TECT
3.4. | Owusuka aTOMHOTO si/Ipa 16 4 12 KOHTPOJILHBIH
TECT
KOHTPOJIbHASA
Hrorosoe 3austue 2 2 P
paborta
Bcero 144 38 106

Coneprxanue yueOHOro (TeMaTH4eCKOro) rjiaHa.
2-ii roj1 00yueHust

BBoanoe 3ansitue. Beenenue B [Iporpammy. MHCTpyKTaK MO TEXHUKE OE30TTaCHOCTH.

Pa3nen 1. MaremaTuka B (U3HYECKUX TPOIIECCaX.

YpoBeHb MpenbsaBICHUS MaTepuaia 00eCeurnBaeT yJalluMcs CTPOUTh MaTeMaTUYECKUE MOJENN
(bu3NyYecKux TMPOIECCOB, a TAKXKE MOJIydyaTh HEOOXOJMMbIE 3HAYCHHS U 3aBUCHUMOCTH (U3NYECKHUX
BEJIMYMH, TOCPEACTBOM pEIlICHUs Pa3IMUHbIX ypaBHEHUH, HEPABEHCTB M aHAJIM3a IPa(PUKOB.

Ooyuaromuecst OyayT 3HATD:

- OCHOBHBIE COOTHOUIEHHS B TPEYroJIbHUKE U TPUTOHOMETPUUYECKUE TOXKIECTBA, (POPMYIIbI
MPUBEACHUS U 3HAYCHUS] TPUTOHOMETPUYECKUX (DYHKIUN IS pa3IMUHbIX YIJIOB;

- cBoiicTBa JorapuMUUYECKOil 1 MOKa3aTeNbHON (QYHKIINHN U UX TpaduKy;

- METOJbl pelIeHus JorapuMUIECKUX U MOKa3aTeNbHbIX YpaBHEHUN (HEPABEHCTB);

- TOHATHUS MIPOU3BOJHON U MEPBOOOPA3HOM;

- ocHOBHbIE (popMyInbl AU GEPEeHIIUPOBAHUS 1 HHTETPUPOBAHUS

O0yyaromuecst OyayT ymeThb:

- mpeoOpa3oBbBIBATh TPUTOHOMETPUYECKHE BBIPAKECHUS U BBIPAXKEHUS, COAEpKAIUe JOraprudMBbI;

- peliath NpocTerIne TPUTOHOMETPUYECKHE, TIOKa3aTebHbIE U JIOTapu(MUUYECKIe YpaBHEHUS U
HEPaBEHCTBA;

- HAaXOJMTh MPOU3BOJIHYIO, a TAKKE MIPOMEXKYTKH 3HAKOIIOCTOSIHCTBA U MOHOTOHHOCTH PA3JIMYHbBIX
(b yHKIIHIA;

- pemarh 3KCTpEMalIbHbIE 3aJaul METOJAMH MaTEMaTUYECKOTO aHAIIN3a;

- HaXoJUTh MEepBOOOPa3HYIO (MHTErpal) pa3IUuHbIX 3JI€MEHTApHBIX (PYHKIMHA U TUIOIAb
KPUBOJIMHEWHOU TPANELUHU.

®opmbl 3aHATHIA, UCTIOIB3YEMBIE TIPU U3YYEHUH JAHHOTO pa3zena:

- JIEKLIHOHHAS;

- MPAKTUKYM IO PELICHUIO 33/1a4;

- nabopaTtopHas paboTa;

- WHIUBUIyalbHas padoTa;

- rpymnmnoBas pabora;

- MHAUBUIYyaJbHAas KOHCYJbTALINS;

- TpyNInoBasi KOHCYJIbTALNS;

- KOHTPOJIBHBIH TECT.



Tema 1.4. Tpuronomerpus

Teopus. I'paduxu TpuroHomerpudeckux (GyHkmmii. OOpaTHbIE TPUTOHOMETPUYECKUE (PYHKIIHU.
Tpuronomerpuueckue ypaBHeHus. Bupl

TPUTOHOMETPUUECKUX YPABHEHMH, OCHOBHbIE METOAbl MX peuieHus. OTOop kopHel. 3anuch
peuieHus. TpUroHOMeTpUUYECKUE HEPABEHCTBA.

Ilpakmuxa. Tloctpoenue rTpadukoB TpuUroHomerpuueckux Qynkmuii. IlpeoOpasoBanue
BBIPAKEHUH, coJiepxKaliux oOpaTHbIe TPUTOHOMETPUUECKHE

¢bynkuuu. Pemienne TPUTOHOMETPUYECKMX YpPaBHEHHMH M HEPABEHCTB PA3IMYHBIMU METOIAMHU.
OT100p KOpHEH TPUTOHOMETPUIECKUX YPaBHEHUIA.

Tema 1.5. Jlorapudmuyeckasi u nokazateabHass QyHKIUH

Teopus. TlokazarenbHass ¢GyHKuuss W ee cBoictBa. Jlorapudmel, cBoicTBa Jorapu(mMoB.
Jlorapudpmuueckass ¢GyHKIus U ee cBoiictBa. IloreHmmpoBanue u norapudmupoBanue. Pazmimunbie
CHOCOOBI PEUICHUSANOKA3aTeNIbHBIX W JIOrapu(MUYECKUX YpaBHEHHMH. YpaBHEHHS, CBOJAIIMECS K
MoKa3aTeabHbIM U Jorapupmudeckum. Cuctemsl ypaBHeHUI. HepaBeHcTBa, coaepakalire noka3aTellbHbIE
u norapudmuyeckue QyHKIHUH.

Ilpaxmuxka. TIpeoOpa3zoBaHne BBIPAKEHUN, COJEpKAIIUX Jorapudmbl. Permenune mokasaTenbHBIX
ypaBHEHU 1 HepaBeHCTB. HaxoxaeHne obnactu onpeseneHus jorapupMuueckux ypaBHeHull. Pemienue
norapu(MUYECKUX ypaBHEHHH W HEpaBeHCTB. MeTtoa pauuoHanusaimmu. lcnosib3oBaHue CBOWMCTB
GyHKIMM Tpu peuieHuH Jorapu@MUYECKUX M IOKa3aTeNbHBIX YpaBHEHHH W HepaBeHCTB. CHCTEMbI
MOKa3aTeIbHbIX U JOTapUPMHUUECKUX YPABHEHHI.

Tema 1.6. Ilpon3Boanas

Teopusa. CxopocTh MNpOTEKaHUs Ipolecca. MrHoBeHHass ckopocTh. KacaTtenbHas K rpaduky
¢yukuun. Ilonstue o mnpenenbHoM mnepexone. I[lpenen, ero cBoiicTBa, 3amedareibHbIE MPEEIIbI.
[IpousBonnas. Juddepenuuman. HenpepoBHOCTs U auddepenuupyeMocts ¢GyHkuuil. IlpaBuna
BBIUMCJIEHUS] TNpPOM3BOAHBIX. Ilpow3Bonnble pasznuuHblx (QyHKUIui. Bropas mnpousBonHas; ee
MEXaHUYEeCKU CMBICI. [Ipon3BOIHbIE BBICIIMX TTOPSIIKOB. Y paBHEHUE KacaTeabHON K rpaduKy QyHKIIUH.
[Ipunoxxenne mpow3BOAHOW K wuccienoBaHuio (pynkumii. MccnenoBanne (yHKIIMA HA MOHOTOHHOCT.
JlocTarouHoe ycioBue skcTpemyma. HaumOousbliee 1 HauMMeHblIee 3HaUYCHUs (YHKIUMU Ha MPOMEXKYTKE
(koHeyHOM M OeckoHEuHOM ). Vcnonb30BaHuE TPOU3BOAHON B (PU3MYECKUX 3a1a4dax.

IIpaxmuxa. Pemenue 3ana4 Ha HaxOoXIcHHE IpenenoB. HaxoxaeHne MpOU3BOAHBIX MPOCTBIX U
CIOXHBIX QyHKIUH. Pemenue 3amay Ha uccnaenoBanne (yHKIIMHA Ha MOHOTOHHOCTbH. Pemenue 3amau Ha
HaXO0XJeHHE IKCTpeMyMoB (pyHkIMi. Haxoxxaenue acuMntot rpagukos. Pemienue 3a1a4 Ha HaxX0XICHUE
HauOOJIBIIEr0 U HAMMEHBILIEro 3Ha4eHUs (PYHKLMHU Ha OTpe3Ke, pelieHHe 3aay Ha ONTUMHU3ALUIO.

Tema 1.7. UuTerpan

Teopus. llepBooOpa3nas u ee cBoiictBa Heomnpenenennbiii mHTerpan. [IpaBmiia HaxoXaeHUs
epBOOOPA3HBIX, HEMOCPEACTBEHHOE WHTETPUPOBAHUE, HHTETPUPOBAHME IO 4YacTsAM, IOJCTAHOBKA.
[Inomane kpuBoIMHEHHOW Tpanenuu. OnpeaesieHHbI UHTEerpail u ero cBoiicrBa ®opmyna HeroToHa-
Jleitonuna. IlpubnukeHHOE BBIYMCIEHUE OIpPEeNICHHbIX MHTEerpaioB. I[IpuiioskeHUst HHTErpajos.
Beruucnenue niomaneit u 00beMoB reomerpudeckux ¢uryp. Mcrnonb3oBanue nHTerpaiga B (PU3NYECKUX
3a/a4ax.

Ilpakmuxa. Pemenue 3agad Ha HaxoxJaeHHe mepBooOpa3Hoil. HaxoxaeHue wuHTErpagos
pasnuMuHbIMU MeTonaMu. PeleHue 3amad Ha BBIYMCICHHUE IUIOLIAAM KPUBOJWHEHHOW Tpanenuu, Ha
HaXO0XJeHHEe 00BEMOB reOMETpHUECKUX Tell. Perenne Gpusnueckux 3agad Npyu NOMOILU HHTErpaa.

Pazgen 2. DnekTpoamHamMuka

VYpoBeHb TNpeAbsSBICHUS MaTepuana 00eCHeuyrBaeT ydallMMcs pellaTh 3a7ayd MOBBIIIEHHOTO
YPOBHSI CIIO)KHOCTH M JKCIIEPUMEHTAJIBHO IPOBEPATH OCHOBHBIE 3aKOHOMEPHOCTH JJIEKTpUYECTBA U
MarHeTu3Ma, a TaKke KoJieOaTeIbHbIX U BOJHOBBIX ITPOLIECCOB.

OOyuyaromuecst 0yayT 3HaTh:

- OCHOBHBIE TMOHATHS TEOPUU JIIEKTPOMATHUTHBIX KOJE€OaHMH M BOJH: 3JEKTPOMArHUTHAS
WHAYKIMS; CAMOUHIYKIUS, HHAYKTUBHOCTb, CBOOOHBIE M BBIHYXKICHHbIE KOJIeOaHUs; KOJeOaTeIbHbIN
KOHTYp; TI€peMEHHBI TOK; pE30HAHC, JJEKTPOMAarHUTHAs BOJIHA; WHTepdepeHuus, aucnepcus,
Tu(paxIys, MoIIpH3aIHs HIEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI JIEKTPUYECTBA M MarHeTu3Ma: 3akoH KysoHa, 3aKOH COXpaHEHUs 3apsa,
3akoH OMa U1 HeOTHOPOJHOM M moJiHOM nenw, npasuia Kupxroda, 3akon buo-Casapa-Jlamaca;

- OCHOBHBIE 3aKOHBI TEOPUH DJIEKTPOMArHUTHBIX KOJEOaHWN M BOJH: 3aKOH 3JEKTPOMArHUTHOU
MHIYKIWH, 3aKOHBI OTPA’KEHUS, PEIOMIIEHHS U MOTJIOLEHUS MIEKTPOMATHUTHBIX BOJIH, IOCTYJIAaTh



TEOPUU OTHOCUTEIHHOCTH;

- CYThb OCHOBOIIOJIAraIOLIUX OIIBITOB 3JIEKTPOAUHAMUKU: OoNbITOB PpankinHa, BosbTel, KynoHa,
Owma, Amniepa, @apanes, ['epia;

- BO3MOXHOCTH TMPAKTUYECKOrO0 NPUMEHEHUs SBJICHUM M 3aKOHOB  3JIEKTPOJAUHAMUKHU:
ANIEKTPOU3MEPHUTEIILHBIC  MPUOOpPHI, MarHWTHAas 3amUCh 3BYyKa, DIIEKTPOHHO-TyYeBas TpPYOKa,
MOJIYIPOBOJHUKOBBIM  JTMOJI, TEPMOPE3UCTOP, TPAH3UCTOP, TEHEpATOp NEPEeMEHHOTO0 TOKa, CXema
paguroTeneoHHON CBS3M, HHIYKIIMOHHAS CBapKa, TpaHC(HOopMaTophl;

- OCHOBHBIE H3MEPUTENIbHBbIE MPUOOPHI  BIEKTPOAMHAMUKH:  OcCImuIorpad, MyIbTUMET),
TEPMOPE3UCTOP;

- METOJIbl PEIICHHS OJIMMITMAIHBIX 3a/1a4 10 JIEKTPOAMHAMUKE.

Oo0yuaromuecs OyIyT yMeTh:

- MPaBWJIBHO OTUCHIBATH U OOBSICHATH OCHOBHBIE SIBJICHUS U IIPOLIECCHI JIEKTPOIUHAMUKH, J1aBATh
TOYHBIE OTIPEICIICHUS OCHOBHBIX MOHATUN JIEKTPOMArHeTU3Ma;

- pemaTh 3aJa4M Ha 3aKOH COXPAHEHHS DJIEKTPUUYECKOTO 3apsiaa, 3akoHbsl Kymnona, Oma, nmpaBuia
Kupxroda, Jlenma, 3akoH 3IE€KTPOMArHUTHOW WHIYKIIMW, Ha JBUKEHHUE U PABHOBECHE 3apsSKEHHBIX
YaCTHI] B SJICKTPUIECKOM U MarHUTHOM TIOJISIX;

- BBIUMCTSATH HANPSHKEHHOCTh, HAIPsSOHKEHUE, CHIYy TOKa, paboTy JIIEKTPHUYECKOTO IOJI,
ANIEKTPOEMKOCTh, MarHUTHYIO WHAyKIUio, cuiny JlopeHna, cuimy Awmmepa, a Takxke IMapaMeTpsl
KOJIeOaTEeIbHOTO KOHTYpa U AJEKTPOMArHUTHOW BOJTHBI,

- m300paxaTh M YHTATh ODJICKTPUYECKHE 1€MW, 3aBUCUMOCTH OCHOBHBIX TIapaMETpPOB
KOJIe0aTEeIbHOTO KOHTYpa OT BPEMEHHU;

- CTPOUTH BEKTOPHBIC TUATPAMMBI IJIEKTPUICCKUX KOJICOAHMIA;

- ONpENeNITh OKCIIEPUMEHTAIBLHO TapaMeTphl DJIEKTPUUYECKUX IIEeTeH, TPOBEpPATh  UX
WCIIPABHOCTH; U3MEPATH MapaMeTPhl JIEKTPUIECKOTO0 U MArHUTHOTO TIOJICH; TIOJIydaTh Ha ocuuiuiorpade
KapTUHY JIEKTPUUYECKUX KoyieOanuii u Gpurypsl Jluccaxy;

- MOJb30BaThCsl (PU3MUECKUMU TpUOOpaMU: aMIEepMETPOM, BOJIBTMETPOM, MYIbTHUMETPOM,
ocuwiorpadom, reHepaTopoM IEKTPUUECKUX CUTHAJIOB;

- pemiath 3aJa4d MO 3JEKTPUYECTBY, MAarHeTu3My, KOJeOaHUSM MOBBIIIEHHOTO YPOBHS
CJIOKHOCTH Y OJINMITMA/IHBIE 33/1a4H.

®opMbl 3aHATHIH, UCTIOIb3YEMBIE IPU U3YUYEHHUH TAHHOTO pa3jena:

- JIGKIIMOHHAS;

- MHIUBUIyalbHas padoTa;

- rpymnmnoBas padoTa;

- MHAWBUIYaJbHas KOHCYJbTALUS;

- TpyMNIOBasi KOHCYJIbTALMS;

- UTOTOBBII TECT.

Tema 2.1. MarauTHoOe moJie

Teopusa. MarHutHoe B3aMMOJEHUCTBUE TOKOB. MarHuTHoe Iojie ToKa. MarHuTtHas WHAYKLUSA.
Jlunun  MarHUTHOW UWHAYKUMU. MarautHeld  notok. Cuna Awmnepa. IlpuHmun — perictBus
ANIEKTPOU3MEPHUTENBHBIX MpuOopoB. ['pomkoroBoputens. Cumna Jlopenma. J[BikeHue >IEKTPHUECKUX
3apsA70B B JCKTPUUECKOM U MATHUTHOM TOJISIX. Y CKOPUTENH 3apsHKEHHBIX YacTull. Macc- cnekrporpad.
MarsuTHbIE CBOMCTBA BELECTB. DJIEKTPUUECKHI ABUTATElb IOCTOSTHHOTO TOKA.

Ilpaxmuxa. BpluncneHue WHAYKIMM MArHUTHOTO TIONA JUISL  PA3IMYHOM KOH(HUTyparuu
npoBoJAHUKOB. Pacuer cunbsl Amnepa u JlopeHua, mapaMeTpoB TpPaeKTOPUHU 3apsHKEHHBIX YACTHIL B
MarHutHoM noJie. KauecTBeHHOE onucaHue sIBJIE€HUH, CBA3aHHBIX C MATHUTHBIM TOJIEM B BEIIECTBE.

Tema 2.2. DjieKTpOMATHUTHAS HHTYKIUS

Teopusa. SIBnenune dnexkTpoMarHUTHOM  mHAykumu. OJC  wuHaykuuu.  HMHIyKnuoHHOE
ANEKTPUYECKOE MOJie. 3aKOH 3JeKTpoMarHuTHOM uHAyKuuu. [IpaBumno Jlenna. BuxpeBoe anexkTpuueckoe
nose. OnekTpoauHamuuyeckuit mukpodon. Camounaykuus. WHAYKTHBHOCTh. BnusiHMe cpensl Ha
WHJYKTUBHOCTb. DHEPIUsi MArHUTHOTO NOJis. [1noTHOCTE 3HEeprun. OTHOCUTENBHOCTD ANEKTPUUECKOTO U
MAarHuTHOTO moJjeil. [IM0THOCTh SHEepPruM MAarHUTHOTO TOJIS. DNEKTPUYECKUN TeHepaTop MOCTOSTHHOTO
TOKA.

Ilpakmuka. PemieHne KadyeCTBEHHBIX M PACUETHBIX 3a/ay IO DJIEKTPOMAarHUTHOW WHIYKIIHMH.
Boruucnenune 9/1C caMOMHAYKINH, SHEPTUU 3apsHKEHHOM KaTyIIKM U MarHUTHOTO TOJISL.

Tema 2.3. DjieKTPOMarHuTHbIE KOJ1eOaAHUSI U BOJTHBI

Teopus. KonebarenpHOoe IBWKEHHE U KoneOaTenbHas cuctemMa. CBOOOIHBIE KoJieOaHUS B



uaeaNlbHbIX KoJieOaTenpHbIX cucTeMax. ['apmonndeckue konebanus. Ilepuon, yactora, ammuryna, daza
rapMoHuYeckux kosiebanuid. [lpunnun cymeprnosunuu. ['paduueckoe mpeacTaBiIeHHE TapMOHUYECKUX
konebanuid. CroxeHHe TapMOHUYECKUX KoJjebaHuil. Bekropublie namarpammbl. Herapmonndeckue
konebanusa. CBOOOTHBIC 3JIEKTPOMArHWTHBIE KojieOaHus B KoHType. [IpeBpamienue »Hepruu B
KosebarenbHOM KOHType. COOCTBeHHass 4acToTa KojeOaHWH B KOHType. 3aTyXalollHe 3JIEKTPHYECKue
Kosie0aHus. AHAJOTHs SJIEKTPOMArHUTHBIX U DJEKTPUYECKUX KoJjeOaHuid. ABTOkoneOanus. I'eHeparop
He3aTyxalouux KojiebaHuil (Ha TpaH3ucTope). BeIHY)IeHHBIE IeKTpruueckue kosedanus. [lepemenHbIit
ToK. ['eHepaTop mepeMeHHOro TOKa. J[efcTByrolne 3HAUEHUs HANpPSHKEHUM U CUJIbl TOKAa. AKTHUBHOE,
€MKOCTHO€ U MHJIYKTHUBHOE CONPOTUBJIECHMS. 3akoH OMa Juid 3JEKTPUUECKON LENU MEPEMEHHOIO TOKa.
Pe3onanc nanpspkenuit U TokoB. CriocoObl MOTydeHUs HerapMOHUYeCKuX Kosebanuii. Tpancdopmatop.

DONEeKTPOMarHUTHOE I0Jie. OJEKTPOMAarHUTHbIE BOJHBI M CKOPOCTb WX PacCIpOCTPaHEHHUS.
VYpaBHenue BoJHBL ~OTpaxeHue, MpejlomiieHue, uHTepdepeHuus, audpakuus, MOoJsIpU3alus
AJIEKTPOMArHUTHBIX BOJIH. DHEPIUsl AJIEKTPOMArHUTHOW BOJIHBI, 0OBbEMHAs MJIOTHOCTh YHEPIHUH BOJIHBI.
Nzo6perenue paauo A.C. [Monoeim. [Ipunnun paguorenedoHHON CBSI3U, MOAYJSALMS U JETCKTUPOBAHUE.
[Ipocrenmmii pagnonpueMHuk. Pagnonokanus. Tenesunenue. Pazsutue cpencts cBsa3u B Poccun.

[MoctynaTtel  TeopuM  OTHOCHUTENBHOCTH  OJiWHIITEeWHAa. (OCHOBHBIE  CIEIACTBUS  TEOPUU
OTHOCHUTENIbHOCTH M HX JKCIEpUMEHTalbHas npoBepka. CKOpPOCTh CBeTa B BaKyyMe€ Kak NpeJesibHas
CKOpPOCTb Nepefiaun curuana. Mimmynbc, sHeprus u macca B peIsiTUBUCTCKOM TMHAMUKE.

Ilpakmuxka. TlocTpoeHne BEKTOPHBIX JAUArpaMM dJIEKTPUUYECKUX KojeOanuii. Pacyer mapameTpoB
LENU TePEMEHHOT0 TOKa (€MKOCTHOTO W WHAYKTUBHOTO COINPOTUBICHUM M MOIIHOCTH NEPEMEHHOTO
Toka). Pemienume 3amad 1Mo 3IEKTPOMAarHUTHBIM KOJ€OAaHUSIM M BOJHaM, pacyeT Kkoddduunenra
TpaHcpopmanun. KauecTBeHHOE U YnCiIeHHOE onucanue 3)(HeKToB TEOPUH OTHOCUTEIBHOCTH.

Paznen 3. Onruka. KBanToBas u sizepHasi pusuka

YpoBeHb NpenbsIBICHUS MaTepuana oOecleyrBaeT y4allMMCsl pelaTh 3aJaud MOBBIIIEHHOTO
YPOBHS CIIOKHOCTH M SKCIIEPUMEHTAILHO IPOBEPSTh OCHOBHBIE 3aKOHOMEPHOCTH ONTHUKH, aTOMHOU
¢bu3uky 1 GU3UKH aTOMHOTO sIIpa.

Ooyuarmuecst OyayT 3HATH:

- OCHOBHBIC MOHSTHS ONTHKHU: CBET, JHH3a, 3€PKAJI0, MHUMOE U JIEHCTBUTEIbHOE HU300pakeHUE;
uHTepdepeHus, AMppakuus U MOJIIpU3aLus CBeTa; JUPpaKIMOHHAs PellIeTKa, 30HHas MIaCTUHKA;

- OCHOBHBIE MOHATHS KBAHTOBOW (PM3UKH: TEIJIOBOE U3IyuyeHHUE, aOCOTIOTHO YEpHOE TEJO0, KBAHT,
¢dbotoH, poTorddekT, cTalimoHapHOE COCTOSTHUE, U30TOI, KBAHTOBAaHUE M IUCKPETHOCTH, A€OpOMIeBCKas
JUIMHA BOJIHBI, PO, HEUTPOH, MMPOTOH, AJIEPHBIM PEAKTOP, CYETUUK U ACTEKTOP YaCTUL U Jp.;

- OCHOBHBIE 3aKOHBI ONTUKH: 3aKOH OTPAXKEHUS U MPEJIOMIICHUS CBETA, YDABHEHHE TOHKOM JIMH3BI
U c(heprueckoro 3epkaia, ycIoBHe MAaKCUMYMOB U MUHUMYMOB UHTEP(HEPEHIINOHHON U JU(PPAKIIMOHHOM
KapTHHBI, 3aK0H byrepa-JlambepTa-bepa, 3akon Maitoca;

- OCHOBHbBIE 3aKOHBI KBaHTOBON (Qu3uku: 3akoHbl Buna u Credana- boisbliMaHa, 3aKOHBI
CronetoBa W ypaBHeHHEe OiHImITEHHa i ¢orodddekra, mocrymarsl bopa, rumoreza ne bpoiins,
COOTHOIIIEHUE HeomnpeaeneHHocTel ['eil3enOepra, 3aKOH paIMOAKTUBHOTO paclaja, MpaBHUia CMEIICHUS
MIPU PAIMOAKTUBHBIX U3ITyYEHUSX;

- CyTb OCHOBOIOJIAraloIUX OIBITOB ONTHKU W KBAaHTOBOHM (u3uku: ombiToB HbioTona, FOHra,
Openens, Pesepdopaa, Komnrona, Cronerona, Jlebenesa u ap.;

- BO3MOXXHOCTH MPAKTHYECKOTO MPUMEHEHHS SIBJICHUN U 3aKOHOB ONTHKH M KBAaHTOBOW (PH3UKHU:
OUYKH, MPOCBETJIAIONIAs OINTHKA, Teleckom, ¢otosnement, [[3C- marpuma, CHeKTpalbHBI aHAIH3,
aTOMHas JJIEKTPOCTAaHIIMS, JTydeBasi Tepanus 1 ap.;

- OCHOBHBIE H3MEpUTENIbHbIE TPUOOPHI ONTUKU U KBAHTOBOW (PU3MKH: MOJSAPOUL, pedpakToMeTp,
cnekrporpad, audpakuoHHAs peuieTka, (POTOIIEKTPOHHBIH YMHOXKUTENIb, (OTOPE3UCTOP, CUETUHUK
I'eitrepa;

- METO/Ibl peleHNs OJIMMITMAIHBIX 3a/1a4 10 ONTHKE M KBAaHTOBOW (hu3uke.

O0yuyaromuecst OyayT ymMeThb:

- TPaBUIIBHO OINHUCHIBATH U OOBSACHATH OCHOBHBIE ONTHUECKUE M KBAHTOBBIE SBJICHUS U MPOLIECCHI,
J1aBaTh TOYHBIE ONPEENICHHUS] OCHOBHBIX MOHATUN ONTHUKU U aTOMHOM (DU3HKH;

- pemathb 3a7a4M Ha 3aKOHBI POTOIPPEeKTa, 3aKOHBI BOJHOBOI M T€OMETPUYECKON ONTUKHU, 3aKOH
pPaaMoaKTUBHOIO paclaja;

- BBIUMCIIATH MapaMeTpbl ONTHYECKHX cHUCTeM ((OKYCHOE pacCTOSHHE JIMH3bI, yBEIMUYCHHE
M300pakeHMs, TOJIIMHBI INIEHOK), aTOMHBIX COCTOSIHUM (pasinychl OPOUTHI U CKOPOCTh JIEKTPOHA, paboTa
BBIX0/1a 3JICKTPOHA) U SIIEPHBIX peakiiii (BblaenseMas TemoTa);



- CTPOUTH XOJ Jay4eu B ONTUYECKUX cUCTEMaX, n300paxarb
UHTEepEPEHIIMOHHBIC U TU(PAKINOHHBIE CXEMBI, 8 TAK)KE SHEPreTHUECKHE YPOBHHU aTOMa;

- IMIPOBEPATH 3KCIIEPUMEHTANIBHO 3aKOH Maitoca, 3aKOH IIPEJOMIICHUS U OTPAaKEHUS CBETa, 3aKOH
Byrepa-JlambepTa-bepa; monydats MHTEpQEpeHIHOHHBIE U AU(PAKIMOHHbIE KApTHUHBI MO Pa3InYHBIM
CXeMaM U OIpelNeNsTh U3 HUX IapaMeTpbl OTPaXKaroIIMX M IPOIYCKAIOIIMX CHUCTEM, ONPEIEIAThH
(oKycHOE PacCTOSIHUE JTMH3BI; HAOII01aTh aTOMHBIE CIIEKTPBHI;

- TIOJIb30BAThCAd (PM3MUECKUMH TPUOOpaMHM ONTUKH M KBAHTOBOH (U3UKU: TOJISAPOUIOM,
pedpakTomerpom, cnekTporpadom, IUPPAKIUOHHONW PEMIETKOH, (OTOIIEKTPOHHBIM YMHOKHUTEIEM,
(hoTOpE3UCTOPOM, JIMH3O01;

- pemarth 3aJauyd IO ONTHUKE W AaTOMHOM (DU3MKE TMOBBIIIEHHOTO YPOBHS CJIOKHOCTH U
OJIMMITUAJHbIE 3a0a4H.

®opmbl 3aHATHIA, UCTIOIB3YEMbIE IIPU U3YYEHUU JAHHOTO pa3jiena:

- JIEKLIMOHHAs;

- WHJIUBUIyalbHas padoTa;

- rpynmnoBas pa0oTa;

- WHJUBUIyalbHasi KOHCYIbTAIIMS;

- TpyHInoBasi KOHCYJIbTAIHS;

- UTOTOBBII TECT.

Tema 3.1. BotHoBasi onTuka

Teopus. DneKTpOMarHUTHbBIE H3JIy4EHUS Ppa3HbIX JJIUH BOJH - paauoBoiHbL. MH(pakpacHoe
U3ITy4YeHUe, BUJIMMOE U3Iy4YeHHE, YIbTpaduoIeTOBOE, PEHTICHOBCKOE M TaMMa-u3iaydeHue. CBeT Kak
anekTpomaruutHass — BojHa.  Ckopocts  cBera.  KorepentHocts.  MHTepdepeniust  cBera.
HNutepdepentmonnsie cxembl (cxema FOHra, 3epkano Jlnoiima, Ounpusma u Ousepkania Dpenens).
CrniektpanbHoe pasnokeHue npu uHTepdepenuuu. udpakuus csera. Ilpunuun Iroiirenca-®dpenens.
Merton 300 @penens. IudpakinoHHas pernieTka.

Hudpakunonnsiii criektp. OmnpeseneHne IIuHBI CBETOBOW BOJIHBL. [loHsATHE O Trosorpadum.
[Tongpuzanusi cBeTa U €€ NpPUMEHEHHE B TexHUKe. [[ucmepcusi U morjoiieHue cBera. 3akoH byrepa-
JlambGepra-bepa. {ucniepcuonnsiii criekTp. CIEKTPOCKOTI.

Ipaxmuka. 1300paxeHne, aHaJIU3 U pacyeT pa3IuuHbIX HHTEP(HEPEHIIMOHHBIX U TU(PAKIIUOHHBIX
cxeM. Pemenue 3amau Ha 3akoHbl byrepa-JlambGepra-bepa n Mamtoca. Beruncienne n3MeHeHUs [UTHHBI,
Y4acTOThI, CKOPOCTH ¥ MHTEHCUBHOCTH CBETA MPH MPOXOKIEHUH €ro Yepe3 BEUIeCTBO.

Tema 3.2. 'eomeTpuyeckasi ONTUKA

Teopusa. T'eomeTpuueckass OINTHKA KakK MPEAENbHBIM Cllydail BOJHOBOM ONTHKHU. 3aKOHbI
reOMETPUYECKONM ONTHKHU: 3aKOH MPSIMOJUMHEHHOrO pacnpoCTpaHEHUs, 3aKOH OTpPaKeHUs, 3aKOH
npenomiienus ceeta. [Ipunimn depma. [lnockoe u chepuueckoe 3epkana. [lomnoe orpakenue. Jlunza.
®opmyna Tonko# auH3bl. Cdepudeckas U XxpoMatudeckas abeppauus. YBeIU4eHUE JTMH3BL.

I' na3 kak ontuueckas cucrema. Jedekrsl 3perus. Ouku. Dotomerpus. CBeroBoi notok. Cuia
cBeta. OCBEIIEHHOCTh. 3aKOH OCBeHIeHHOCTH. CyObeKTHUBHbIE U OOBEKTHUBHBIE XapaKTEPUCTUKH
m3nydeHusi. Ontuueckue npubopel. DoToamnmapar, MPOEKIHUOHHBIE ammapaThl, Jylna, MHKPOCKOIL,
3puUTeNbHbBIE TPYOBI, Teneckor. Pa3perniaromnias cnocoOHOCTh ONTUYECKUX MPUOOPOB.

IIpakxmuxka. TlocTpoenue xona yyda (M300paskeHUN) MPHU MPOXOKACHUU (OTPAKEHHH) CBETAa B
Pa3IMYHBIX ONTUYECKHX CHCTEeMax (JIMH3bI, MIPO3pavyHble MPU3MbI U IJIACTHHBI, 3€pKaia), ONpeaesieHre
rapaMeTpoB JITHX CHUCTeM. PelieHue 3a7ady Ha 3aKOHBI OTPaXEHHUS M MpeoMiIeHUA. Borumcnenue
napaMeTpoB H300pa)KeHHsI B pa3IMUYHBIX NMPUOOpaxX, BOOPYXKAIOIIMX TJa3 yesloBeKa (TEJEecKOoll, Jyma,
MHUKpOcKom). Pacuerbl (oToMeTpuyeckux BEIMYMH B CilIydae pa3jIMYHbIX HCTOYHMKOB CBETa U
OTpaXKaroIKX OBEPXHOCTEH.

Tema 3.3. ®du3zuka aroma

Teopus. BO3HUKHOBEHHE YYEHUS O KBAHTaX. 3aKOHBI TEIIOBOTO U3JIydeHUs. DOTOIEKTPUUECKUN
3pdexT U ero 3akoHbl. YpaBHeHue GoTtorddexra. PoToH, ero sHeprus u ummnyisc. ddpdexkr Komnrona.
OmnbiT bote. Ilpumenenue ¢oroddpdexkra B Texnuke. [asnenue cpera. OmbiThl JlebeneBa. Dddext
Komnrona. BonHOBBIE 1 KBaHTOBBIE CBOICTBA cBeTa. OMBITHI U SIBICHUS, OATBEPKAAIOIINE CI0KHOCTh
aroma. Mozens aroma Pesepdopaa. KanroBeie noctynatsl bopa. Moaens atoma Bogopozaa no bopy.
IIpoucxoxxaeHue InHeNYaThIX crieKTpoB. CreKTpsl u3inydeHus u nornomenus. Onbeitel @panka u 'epra.
CrieKkTp HEpPreTUUECKUX COCTOSIHMM aroMoB. CriekTpasibHbIN aHanu3. TpynHoctu Teopun bopa. ['nnoresa
ne bpoiinsa. BomnHoBble cBoiicTBa 3nekTpoHa. KopnyckynspHo- BonHOBOM ayann3Mm. CooTHolIeHue
HeomnpenenenHocteil ['elizenbepra. Ilonstue o kBaHtoBoi MexaHuke. COOTHOIIEHHUE



HeolpeaeneHHocTed. AToM Bogopoja. CHuH 3J€KTpOHA, MHOTO3JEKTPOHHBIE aToMbl. BBIHYXJEeHHOE
n3iydenue. Jlazepsl u ux npuMeHeHue. l1IousaTre 0 HeIMHENHON ONTHKE.

Ilpaxmuxa. BpluucieHHe XapaKTEpUCTUK TEIUIOBOTO M3JIydeHUs aOCOIIOTHO YEpPHOro Tela.
ITocTpoeHue PHEPreTHYECKUX YPOBHEM aToMa M pacyeT IlapaMeTpoB NIEKTPOHA B aroMme. Pemrenue 3anau
Ha 3aKoHBI (oTOd((eKTa U COOTHONIICHUS HeompeaeneHHoCcTH | elizenOepra, onpeneneHne BOJTHOBBIX H
KOPITYCKYJISIPHBIX MapaMeTpoB (OTOHA U MHUKPOYACTHII.

Tema 3.4. du3uKa aTOMHOIO siApa

Teopusa. CocraB aroMHOro siipa. M3oromsl. SlaepHble cuiibl. DHEPrusi CBSA3M aTOMHBIX SAEp.
CriekTp DSHEpreTMYecKUX COCTOSIHUH aroMHoro sapa. [amma- wusnydenue. PaauoakTHBHOCTS.
PagnoaktuBHBIe mpeBpamieHust saep. Anbga-, Oera- pacnaa, raMMa-u3llydeHHe Npu anbda- U Oera-
pacnagax. He#tpuno. MckyccTBeHHas pajanoOaKTUBHOCTh. I[lO3UTpOH. DKCIIEpUMEHTAIbHBIE METOIbI
perucTpalyy  3apsHKEHHBIX  YacTHIl. 3aKOH  paJuOaKTHUBHOIO  pacmajga. SnepHble  peakluH.
DHepreTuyeckuil BBIXOJ AJEpHbIX peakuuil. Jlenenue snep ypana. SnepHbiii peakrop. TepmosaepHas
peakuus. IlosydeHne paguoakTHBHBIX M30TOIOB M MX MCIOJIb30BaHue. [IoHATHE O 103€ M3IIydeHHs U
OMOJIOTHYECKOH 3aluTe.

DOneMeHTapHble YacTHIbl. AHTHYACTHIBl. B3auMHbIe MpeBpalieHus] 3JeMEHTapHBIX YaCTHILL.
OyHameHTanbHble B3auMozecTBus. Knaccudukanus snemeHTapHbIX yacTull. CIeKTpbl 3JI€MEHTapHbIX
yacTull. JIenToHbl. ApOHBI, KBapKH, TJIFOOHBI.

Ilpakmuka. Pemenne 3aa4 Ha NPAaBWIO CMEUICHUS NPHU PAAUOAKTUBHBIX H3JIIYYCHHMSIX U 3aKOH
PaaMOAaKTUBHOIO pacmnajad. BelunciieHne 3Hepruu, BBIACIAIONICHCS B AlepHBIX peakuusax. CocTaBieHue
YPAaBHEHU TEPMOSACPHBIX PEAKIIUN U ONPEIEICHUE TPOIYKTOB ITUX PEAKIIMIA.

Hrorosoe 3ansitue

KonTtpomnbHas padota.

OPTAHU3AIIUOHHO-IIEJATOI'HYECKHUE YCJIOBUA PEAJIM3AIIUU ITPOI'PAMMBbI

Paznen ®opma | IIpuémser u metoasl | [Iunaktuueckuii Texuuueckoe ®dopma
3aHATHUS OpraHu3aIuu MaTepHal. 10 IBEJICHUS
00pa3oBaTebHOTO DJIeKTPOHHBIC ocHatienme UTOTOB
nporiecca UCTOYHUKHA
Marematrka [Komounu |l1)Mupopmaronto- |1) Pasgarounsie 1) IMepconanbusiii |1) KorrposasHas
B pOBaHHAs |PEIETITUBHBIN MaTepHaIbl KOMIIBIOTEP pabota
(hU3UIECKUX 2)PenponykruBubiii 2) [Ipesentanuu  |2) [Ipoekimonnoe |2) KoHTpoabHbII
rporeccax 3)IIpoGiemHoe 3) Caiit 000py1I0BaHNE TECT
U3JI0KEHHE alexlarin.net
4)YactuaHo- 4) Caiit mathus.ru |3) Jloctym k
ITIOUCKOBBIN cetu HTepHeT.
5) JlucTaHIIMOHHBIH 4) Hanuuue
SJIEKTPOHHOM
TIOYTHI




Mexannka  [KomOunm |1) WNundopmanmo (1) YuebHo- 1) IlepconanbH blii |1) KoHnTpoas
pOBaHHAs |[HHO- PELENTUBHBIA |[METOIUYECKOE KOMIIBIOTED Ha s paboTa
2) PenponykTtus [mocobue 2) lIpoekuuonH oe |2) Kon
HBIN «Kunemarukay, 00opyI0BaHNe TPOJIbH bl TECT
3) [Ipobnemuoe |«/Iunamukar, 3) Hocrtyn k cetn
U3JI0KEHUE «3aKOHBI WHTepHer.
4) YacTuyHO-  [COXpaHEHUA» 4) Hamnuune
MTOUCKOBBIN 2) Pa3pgatouHble  [3JIEKTPOHHOM
5) Jl |maTeprasl [MOYTBI
VCTAHI[MOHHBIN 3) IIpesenTauus 5) [emoHcTpary
4) Caiitr mathus.ru |[monHoe u
nabopaTtopHoe
00opyI0BaHNE
Monexynsapu |Komounu (1) UadopmarnmonHo-|1) YueGHo- 1) Ilepconanwhbiii |1) KoHTposibHas
as Gu3uka  |[poBaHHAs |pElENTUBHBIN METO/INYECKOE KOMIIBIOTED paboTta
2) PenponykTuBHbIN [mocobue 2) lIpoeknumonHoe [2) KOHTpOJBHBIN
3) IIpobremuoe «Monekynspras  [06opyaoBaHuE TeCT
U3JI05KEHNE buznka» 3) Hoctyn k cetn
4) YactuaHo- 2) Pazpgatounwsie  (HTEpHET.
ITOUCKOBBIN MaTepUaJIbI 4) Hamnuue
5) ductanumonnslii  |3) IIpe3eHTannn SIEKTPOHHOU
4) Caiir mathus.ru |mouTsr
5) [emoHcTpary
WOHHOE U
nabopaTopHOe
000pyI0BaHNE
(bu3IeCcKOTO
DNeKTpo Kombunan (1) MadopmarmonHo- |1) YueOHO- 1) Ilepconanbhsbiii |1)KoHTpoapHas
NUHAMUKA  [pOBaHHas (pPELENTHUBHBIN METOJUYECKOE KOMIIBIOTED pabota
2) PenpoaykTuBHBIN [TOcOOHE 2) IIpoekmmonnoe [2)KoHTponbHBIN
3) IIpoGnemuoe «DQnekTpuueckoe |000pyaOBaHUE TECT
U3JI0KEHUE nose. 3aKOHbI 3) Hocrtyn k cetu
4) YactuyHo- MOCTOSTHHOTO Nurtepner.
ITOMCKOBBIN TOKa, 4) Hannuawme
5) JAucrannmonueiii  («MarHuTHOE MOJIE. [PIEKTPOHHOM
DJIEKTPOMAarHUTHAas [IOYThI
UHYKIUS», 5) JlemoHCTpall
«Konebanus u MOHHOE U
BOJIHBD) naboparopHoe
2) Pazgarounsie  |0OopymoBaHue
MaTrepuabl buznueckoro
3) [Ipezentanuu  |[kaOuHeTa

4) Caiit mathus.ru




Orntuka u Kom6unu |6) MadopmarmonHo- |1) VYyebHo- 1) Ilepconanbnbiii |1)KoHTposibHas
KBaHTOBas  |[pOBAaHHAs |pELENTUBHBIN METO/INYECKOE KOMIIBIOTED pabota
¢du3uka 7) PenponyktuBHbIii [mocoOue «Onrtuka. |2) IIpoexunonnoe |2)KoHTpobHBIN
8) IlpoGnemHoe KBantoBas 00opyoBaHue TECT
U3JI05KEHNE buzuka» 3) Hoctyn k cetu
9) YactuuHo- 2) Pazmarounsie  (MHTepHe.
IIOMICKOBBIN. MaTepUaJIbl 4) Hanuuwme
JMCTaHITMOHHBIN 3) IIpe3enranuu AIEKTPOHHOU
4) Caitr mathus.ru |mouTsl
5) JemoncTpa
LIMOHHOE U
nabopaTtopHoe
00opyI0BaHNE
¢buznyeckoro
KaOuHeTa
CIIMCOK JIMTEPATYPBI

Cnucok uTepaTypsbl, HCMOJIH30BAHHON NMPH HATIMCAHUYN MPOTPAMMBbI

1. Cusyxun JI.B. Kypc ¢usuku B 5-u tomax / JI.B. CuByxun - M.: «®U3MATJIUT», 2013.

2. MarseeB A.H. Kypc ¢usuku B 5-u Tomax / A.H. Matsees - M.: «Bpicmias mikosay», 2013.

3. Tpodumona T.U. Kpatkwuii kypc ¢pusuku / T.W. Tpodumosa - M.: «Beicmras mikoma», 2012.

4. BexnemumieB J[.B. Kypc ananurudeckoi reometpun u auHeitHoi anreopst / [I.B. Beknemurien
- M.: «®DU3MATJIUT», 2011.

5. IMuckynos H.C. uddepeninansHoe U MHTETPAIbHOE UCUNCIEHUA: YUeOHOe Mocooue B ABYX
tomax / H.C. ITuckynos - M.: «Hayxkay, 2010.

6. Bepman I'.'H. COopHHUK 3a1a4 1O Kypcy MaTeMaTHYeCKOro aHanusa: YueOHoe mocobue / I'.H.
bepman - M.: «Kuura o TpeboBanuro», 2012.

Cnucok JuTeparypbl, peKOMEHA0BAHHOI 00y4aomuMcst

1. 3amaun MocCKOBCKHX ropojckux onumnuan no ¢usmke. 1986-2005 rr. - M.: u3garenbcTBoO
MIIHMO, 2012.

2. 3800 3amauno ¢usuKe ;IS MKOJbHUKOB U TIOCTYIAIOIINX B BY3bI - M.:

«dpoday, 2010.

Cnucok JuTeparypbl, peKOMEHJA0BAHHON POAUTEISAM

1. Ille6nanona, E. WM. Heycnemnsie ogapennsie mkonbHuku / E. Y. llle6manosa. - M.: BUHOM.
JlabopaTtopus 3uanuid, 2011.

2. Puuapg Temmap. I[lpaBuna camoopranusamuu: Kak Bc€ ycmeBaTh, He Hampsrasch / AJbIAHA
[Ta6mumrep, 2013.

3. 3enenuna, E. b. (kanauaar neparorndeckux Hayk; 3aM. nqupekTopa; KpaeBas mikoia-mHTEpHAT
JUIA OJIapEeHHBIX JeTeil, T. BmaguBocTtok). OmapeHHbIl peOeHOK: Kak ero BOCIUTHIBaThL U 00yudaTh? /
E.B.3enenuna [Tekct] / Hapoanoe obpasosanue. - 2010. - Ne

1. - C. 201-206.

HopmaTuBHBbIE JOKYMEHTBI

1. ®enepanvubiii 3akoH Poccuiickoit ®@enepamuu ot 29 aexadbps 2012 r. Ne 273- @3 «O6
oOpaszoBanun B Poccuiickoit @enepanuny.

2. Ilpuka3 MunucrepctBa obOpazoBanus u Hayku P®D ot 29 asrycra 2013 r. Ne 1008 «O6
yrBepkaeHun Ilopsaka opraHuzalMM W OCYIIECTBICHHMS 00pa3oBaTelIbHON JIEATENBHOCTH 110
JOTIOJTHUTEIBHBIM 00111€00pa30BaTeIbHBIM IPOTrpaMMam.

3. Ilpukaz [lemapramenta oOpa3zoBaHuss ropoja MockBel «O Mepax 1O  Pa3BUTHIO
JOTNOJTHUTENBHOTO 00pa3oBanus aereil B 2014-2015 romgy» ot 17.12.2014 r. Ne 922 (B pea. ot 7 aBrycra
2015 roma Ne 1308, ot 8 centsiops 2015 roga Ne 2074, ot 30 aBrycra 2016 roga Ne 1035, ot 31 suBaps
2017 roma Ne 30).

4. Tlucemo MunoOpnayku Poccum Ne 09-3242 ot 18.11.2015 «O HampaBieHHH HHPOPMALIUN»
(BMecre ¢ «METOIUYECKUMH  PEKOMEHJAIMSMH 10  MPOEKTUPOBAHMIO  JOTIOJIHHUTENBHBIX
oO11epa3BUBAIOIIKX ITPOrpamMM (BKIFOYAsk pa3HOYPOBHEBBIE IPOTPAMMBI )

5. CanurapHo-3nuAeMuoJoruueckue npasmwia u HopMmatussl CanlluH 2.4.4.3172-14 «CanurtapHo-
SMHUJIEMHOJIOTHYECKHE TPeOOBaHUS K YCTPOMCTBY, COAEPKAHUIO M OpraHM3allld peXuMa padoThI



00pa30BaTeNbHBIX OpraHW3alUil JTOTIOJHUTEIHLHOTO O00pa3oBaHus JeTei» (YTB. MOCTAHOBJICHHEM
['maBHOTO TOCYAapCTBEHHOTO caHuTapHOro Bpaua PD ot 4 urons 2014 r. Ne 41).
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