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IosicHuTeNLHAA 3aNIUCKA

®du3rka, Kak Hayka O HauOojee OONIMX 3aKOHaX MPHUPOAbI, BHOCHUT
CYILIECTBEHHBI BKJIAJ B CUCTEMY 3HaHUU 00 okpyxkatomieM mupe. OHa pacKpbIBaeT
pOJIb HAYKH B SKOHOMHUYECKOM MU KYJIBTYPHOM DPa3BUTHH OOIECTBA, CIOCOOCTBYET
(opMUPOBaHUIO COBPEMEHHOT0 HAYYHOTO MUPOBO33pEHUS. SBIISISICH OCHOBOM HAYYHO-
TEXHUUYECKOTO Mporpecca, Gu3nKa moka3blBaeT T'YMaHUCTHUECKYIO CYITHOCTh HAYYHBIX
3HAHUW, TOMYEPKUBAET HUX HPABCTBEHHYIO IIEHHOCTh, (OPMHUPYET TBOPUECKHE
crocoOHOCTH ywammuxcs. ['ymanutapHoe 3HadeHHe (U3UKH COCTOUT B TOM, YTO OHA
BOOPYKAaeT 00y4arolerocss Hay4HbIM METOJIOM MO3HAHUs, MO3BOJISIIOLUIUM MOJTy4YaTh
OOBEKTUBHBIC 3HAHUSL 00 OKPY>KAIOIIEM MUPE.

JlanHas mporpamma pa3paboTaHa Ha OCHOBE MPOrpamMM:

o «Duzuka» (pazpadorumku: Jleyxuna W.I'., I'etmanckuii A.A., Ko3nos
C.A., nenaroru Llentpa «Ilouck» - CtaBpormons, 2016r.);

o «M36pannbie Bonmpockl ¢puszuku» (pazpadorunk M.A. CtpokoBa, negaror
nomnonHuTenbHOro oopazoanusi ' bOY Ilkona Ne 46 - Mocksa, 2016r.);

o «®u3zuka g8 Beex»  (pazpaboruuk [opekoBa I'.K., memaror
nononHuTenbHoro oopazosanus ' bOY llkona Ne 1454 - Mocksa, 2016r.).

HanpagjieHHOCTH IPOrpaMmbI

[Iporpamma «B rinybunax dusukmn» (manee [Iporpamma) uMeeT ecTecCTBEHHO-
HAy4YHYIO HaIpaBJIE€HHOCTh, B CBS3M C JTUM PACCMATPUBAIOTCS TPU aAKTyaJbHBIX
aCreKTa U3y4YeHUs:

L TCOpCTH‘ICCKHfII COACPIKAaHUC ITPOrpaMMbI paCCMaTprUBACTCA KaK CpEACTBO
OBJIAACHUSI KOHKPCTHBIMHA (bHBI/I‘IGCKI/IMI/I SHaHUAMHU 1 YMCHUSIMU, HCO6XO)II/IMBIMI/I JIIA
IMPUMCHCHUS B HpaKTHIICCKOﬁ ACATCIIBHOCTU U JJIA U3YUCHHA CMCKHBIX AUCHUIIINH,

o NPUKIIATHON: COJEpKaHUE MPOrPaMMBbl PACCMATPUBAETCS KaK CpPEICTBO
MO3HAHUSL OKPYKAIOUIET0 MHUpPA, C MOMOIIBI0 KOTOPOTO OCYIIECTBIISIETCS HAy4YHO-
TEXHUYECKUH TTPOrpecc U pa3BUTHE MHOTUX CMEXHBIX TUCIUIUINH;

o 00111e00pa30BaTENIbHBIN: COACPIKAHUE MPOTPAMMBI PACCMATPUBACTCSI KaK
CPEIICTBO Pa3BUTHsI OCHOBHBIX MMO3HABATEIBHBIX MPOIECCOB, YMEHHS aHAIU3UPOBATD,
BBISIBIISITh CYITHOCTH W OTHOIICHUS, pa3padaThiBaTh IUTAHBI JIEWCTBHM W JeNaTh
JIOTUYECKHUE BBIBOJIBI, OMHUPAsICh HA TAaKUE TUCIMUIUIMHBI, KaK MaTeMaTuka, (pu3muka,

XUMUS.
AKTYaJIbHOCTH NPOrPaAMMBbI

AKTyaJ'IBHOCTB IMporpaMmabl O6YCJIOBJI€H8, TEM, 4YTO B HACTOAINICC BpPCMA B
O6HICCTBC INIOBBIICH HHTCPEC K CCTCCTBCHHBIM HaAyKaM. MHorue acreKThbl



COBPEMEHHOW  JKM3HM -  HAay4HO-TEXHMYECKHHA  INPOrpecc,  aBTOMATH3ALMSA
IPOU3BOJACTBA, OCBOEHUE KOCMHUYECKOIO MPOCTPAHCTBA U T.J., HEMBICIUMBI 0€3
ycrexoB B oOsactu Gu3uku. Pusuka - 370 OCHOBA TEXHUYECKHUX HAayK. 3HAHUS IO
(u3MKe ABIAIOTCA HAYaJIbHOW 030 JUIs N3Y4EeHMsI CIIEHUAIBbHBIX PO(ECCUOHAIBHBIX
JUCLUIUIVH.

®dusnka SABIAETCS MOIIHBIM OPYAHEM Pa3BUTHS HWHTCIUICKTYaIbHBIX U
TBOPYECKUX CIIOCOOHOCTEW oOydJarommxcs, GOpMHUPYET y HUX TMPEACTABICHHE 00
OKpY)KaloIlleM MaTepHaIbHOM MHpE, IOKa3blBaeT T'yYMAHHCTHYCCKYIO CYITHOCTb
HAyYHBIX 3HAHWW, WOMYCPKHBACT WX HPABCTBCHHYIO IICHHOCTH, 3HAKOMHT C
(U3NIECKUMHU OCHOBAMHU COBPEMEHHOTO MTPOU3BOJICTBA M TEXHUKH.

Ilenaroruveckasi uesiecooopasnocts IlporpamMmmbl COCTOMT B TOM, YTO B
nporecce €€ peanuzaluy, OOyYarolIUecs OBJIAJIEBAIOT TECOPETUYECKUMM 3HAHUSIMU
OCHOBHBIX TMOHATHI W 3aKOHOB (PU3UKU, YMEHUSIMHU peIIaTh (PU3HYECKUE 3aJayu
Pa3HOTO YPOBHS CIIOHOCTH, HaBbIKAMH MPOBEACHUS (HU3UUECKUX AKCIECPUMEHTOB U
aHaJIM3a uX pe3yiabTaToOB.

Hosusna Ilporpammbi

[IporpaMmmoil peayCMOTPEHBI HOBbIE METOJIMKU MPENOAaBaHMsI, B TOM YHUCIIEC -
rubpuHOoe OOyueHue; OOydeHHEe C HMCIOJIb30BAaHUEM KOMIIBIOTEPHBIX TEXHOJIOTHIA,
HOBOBBEJCHUI B MaTeMaTHYECKOM 4YacTH Kypca, Yy4YHUTHIBAIOImIUEe TpeOOBaHUS,
MPEBSBISEMbIE OTJCIBHBIMU pazenamMu (U3MKH, OJUMIHUAIAMU IIKOJbHUKOB U
KOHKYpCaMU pa3fInyHbIX YPOBHEH.

B Ilporpamme mnpeayCMOTPEHO 3HAYMTENIbHOE YBEIWYEHHE AKTUBHBIX (Popm
paboThl, HAMpaBJICHHBIX HE TOJBKO HAa BOBJEYEHHE OOYYAIOIIMXCS B HAay4HO-
UCCIIEJIOBATENBCKYIO JIEATEIBbHOCTh M OOecleyeHre MOHMMAHUS UMHU (PU3NYECKUX
OCHOB OKpYXaloulero Mupa, HO M Ha NPUOOpETEeHHE HABBIKOB U YMEHHMH
CaMOCTOSITEJIbHO HCKAaThb HOBYIO HMH(OpPMALMIO M pa3iMyHble MyTH pPELICHUs
(u3nyecKux 3a/1a4 pa3HOro YPOBHSI CJIOKHOCTH.

Hannas IIporpamMmMa HCHONB3yeT CHUCTEMY B3aUMOCBSI3aHHBIX 3aHSATUU,
BBICTPOEHHBIX B JJOTUYECKOU MOCJIENOBATENIBHOCTH 1 HANPABJICHHBIX HA AKTUBU3ALUIO
NO3HABATENIbHON cdepbl 00y4arolMXCsl MOCPEACTBOM MPUMEHEHHUS Pa3HOOOPA3HBIX
NeJarornyeckux TEXHOJIOTu u (popMm pabOThl, WHTETPUPYIOUIUX pa3HbIE BUIbI
NEATEIIBHOCTH.

[Ipu peanuzamuu IlporpamMmbl HUCTIONB3YETCS TEXHOJIOTHS KPYMHOOJIOYHOU
nmomaur WHGOPMAIMK U TOTPYKEHUSI B MIPEAMET C MOCIESAYIONMEH CaMOCTOSTEIbHOM
popabOTKOM OCHOBHBIX BOIPOCOB (PUBHMKHU MYTEM BBITIOJHEHUS KOHTPOJIBHBIX padoT,
TE€CTOB, OTBETOB Ha BOIIPOCHI.

Heas mporpamMmepl: npuoOpeTeHUE 3HAHUKA TO (PU3UKE C HMCIOJIb30BAHHEM
pa3iINYHbIX HMCTOYHMKOB HWH(MOpPMAlUd H  COBPEMEHHBIX HH(GOPMALMOHHBIX



TEXHOJOTHM, pa3BUTHE  MHTEUIEKTYaJbHBIX M  TBOPYECKUX  CIIOCOOHOCTEN
00yJaroluxcsl, BOCIUTAHUE JINYHOCTH, TOTOBOM K PEIICHUIO 3a7a4, KOTOpPbIE CTaBUT
HAy4YHO-TEXHUYECKHI ITPOrpecc.

3amauu [Iporpammsi:
Ooyuarouue:

- OBIIaJIcHHE MeTojaMu U (HOPMHUPOBAHHE YMEHHUH pemiath (U3nuecKue u
SKCIIEPUMEHTAJIbHbIC 33J]a4i, B TOM YHWCJIE U TMOBBIIICHHOTO YPOBHS CJOXHOCTH Ha
OCHOBE TTTyOOKUX 3HAHHMI MaTeMaTHUKU U PU3NIECKUX 3aKOHOMEPHOCTEH;

- paclIMpeHHe W  YINIyOJIGHHME TpPEACTaBICHHA O  BO3MOXHOCTSIX
(Gu3MUeCKOro MUPOBO33PEHUS NIPHU ONUCAHUU SIBJICHUN M TPOLECCOB OKPY>KAIOIIETO
MUpAa;

- (opMupOBaHHE YMEHUN MNPEACTaBIATh HMHPOPMALUI0 B BHUAE TaOull,
rpauKoB, CXeM, UCHOJIb3Ys MPU 3TOM KOMIBIOTEPHBIE IPOIPaMMbl U CPEACTBA CETU
NutepHerT;

- dbopMupoBaHrE HABBIKOB MTyOJIMYHOTO BBICTYILICHHUS.

Pazeusarwwue:

- Q)OpMHpOBaHI/IG @HBHHGCKOFO u MaTCMaTH4ICCKOI'O MBIIJICHUA,
HAIIPAaBJICHHOI'O Ha aHAJIN3 WU OIIMCAHUC IIPUPOJHBIX ITPOLCCCOB U HBHGHHﬁ;

- pa3BUTHE CIOCOOHOCTEM CaMOCTOATENBRHO NPHOOpETaTh M MPUMEHSTH
3HAHWS, YMCHUS U HAaBBIKH,

- pa3BUTHE cIOCOOHOCTEN AP(HEKTUBHON PaOOTHI B YCIOBUSIX OrpaHUYEHUN
(Bpemsi, OTBOAMMOE Ha pEIICHHE 3aJad OJIMMIMANbI, PECypchl J1a0OpaTOPUH MpHU
BBINIOJIHEHUH SKCIIEPUMEHTA);

- pa3BuTHe yMeHUH 3(h(PEKTUBHOIO UCTIOIB30BAHMS (DU3UIECKUX 3aKOHOB B
y4eOHOM U MOBCEAHEBHOMN JIEATEIILHOCTH,

- dbopMupoBaHUE CIIOCOOHOCTEH BBIABUTATh U JIOKA3bIBATH THUIIOTE3BI
OKCIIEPUMEHTAILHBIM ~ TIyTeM, pa3palaThiBaTh  CTpPATeTHIO  DPEIICHHUS  3ajad,
MPOTHO3UPOBATh PE3YJIbTAThl CBOEH JACSATEIBHOCTH, AaHAJIMW3UPOBATH M HAXOIHTh
pallMOHAJIbHBIE CHOCOOBI  pelIeHUs] 3ajJadyd MyTeM JeTalu3alldd  CO3JaHHOMN
MaTeMaTH4ecKon 1 pU3nuecKko Moaenu;

- dbopMHpoBaHrE HaBbIKA PEPIICKCUBHOMN JEATEILHOCTH 3a CUET CUCTEMHOMN
paboThl MO TOMCKY M YCTPaHEHWIO OMMOOK B pEIICHWW 3a]ad, B TOM YHUCIIE
MOBBILIEHHOT'O YPOBHS CIIOKHOCTH, a TAKXKE I10 PACYETY MOTPEIIHOCTEN TOCTABIEHHOTO
JKCIIEPUMEHTA.

Bocnumamenwnuie:

- dopMHpoBaHUE CIOCOOHOCTM K caMoOaHalIM3y M KPUTUYECKOMY



MBIIJICHHUIO,

- BOCIIMTaHUC KadyCCTB JIMYHOCTH, O6CCHC‘II/IBaIOH_II/IX COIMAJIbHYIO
MO6I/IJ'IBHOCTI>, CITOCOOHOCTh IMPUHHUMATh CaMOCTOATCIIBHBIC PCIICHUA

- (I)OpMI/IpOBaHI/Ie Ka4dCCTB MBIIIJICHUA, H€O6XOI[I/IMI>IX A aaallTaliliid B
COBPCMCHHOM I/IH(bOpMaHI/IOHHOM O6IIICCTBC;

- BOCITUTaHUE YOEKICHHOCTU B BO3MOYKHOCTH MTO3HAHUS 3aKOHOB MPUPOIBI
U UCHOJb30BaHUS JOCTHKCHMH (U3MKM Ha Onaro pasBUTHUS 4YETOBEUECKOMN
IMBWIN3AlMK; HEOOXOIMMOCTH COTPYAHHMYECTBA B  IPOLECCE COBMECTHOIO
BBIIIOJIHEHHS 337a4, YBAXKUTEJIBHOIO OTHOWICHHS K MHEHUIO ONIIOHEHTa Mpu
00CYXJIEHUH TIPOOJIEM €CTECTBEHHO-HAYYHOTO CO/IEP>KaHHUsS; TOTOBHOCTH K MOPaIbHO-
ATUYECKOW OLEHKE MCIOJIb30BAHUS HAYYHBIX JOCTHKEHHUH, UyBCTBA OTBETCTBEHHOCTH
3a 3aIIMUTY OKPYKAOIIEH Cpebl;

- Pa3BUTHUC UHTCPECA K H&y‘—IHO-HCCJ’ICI{OB&TCHBCKOﬁ JACATCIIBHOCTH.
O1anuurebHbIe 0CO0EHHOCTH TaHHOM nporpaMmmal

Peanuzauus [Iporpammel ipeanonaraetr noAroTOBKY o0y4aroniuxcs K y4acTHIO B
OJINMIINAJAX U KOHKYpPCaX Pa3JINYHbIX YPOBHEU.

bonapuias yacth BpPEMCHH OTBOAUTCA Ha PCHICHUC 3aaa4, B TOM YHUCJIC BBICOKOI'O
" ITOBBLIIICHHOT'O YPOBHA CIIOKHOCTH.

[Iporpammoii mpegycMOTpEHO MPOBeIeHUE Ta00PATOPHOTO MPAKTUKYMa 110 BCEM
pazzaenam pU3UKH.

ITporpamma Bkmrowaer pasnen «MaremaTuka B (PU3MUECKHUX IpoLEccax» Kak
MHCTPYMEHTA JJIs pelieHUs1 PU3NYECKUX U IKCIIEPUMEHTANIBHBIX 3a/1a4 Ha Pa3IMYHbIX
ATanax u3y4yeHus QU3NKH.

Bo3pacTHas kaTeropusi 00y4aommuxcs no nporpamme ot 15 1018 ner.

[Iporpamma mpenHasHadeHa isi 00Y4arOIMUXCsl, MPOSBISIOMIUX TOBBIICHHBIH
UHTEPEC K (PU3UKe, IeMOHCTPUPYIOMIUX MOBBIIMICHHBIE aKaIEMHUUYECKHE CITOCOOHOCTH B
o0yacTu GU3UKY U MATEMATUKH.

Cpox peanu3anum nporpammbl coctabisieT 2 roja (144 gaca B rox). OoOmee
KOJIMYECTBO 4acoB 1o [Iporpamme coctaBisier 288 yacos.

DopMBbI M PEeKUM 3aHATHI

@dopMbl  OpraHU3aIMU  JEATEIBHOCTH  OOYYAIONIMXCSI:  WHIWBUIyaJIbHAS,
rpynmnoBasi, GpoHTaTbHAS.

Ha 3ansTusx npumensercsa AuddepeHInpoBaHHbIN, UHIUBUIYATbHBIA TOIX0A K
KaxaoMy oOyuaroniemycs. Hanomusiemocts rpynmsl 10 15 yenoBexk.

3aHATHUS MPOBOATCS 2 pa3za B Heaenro mo 2 4vaca (2 pasza mo 45 MHHYT ¢



nepepbIBoM 15 MUHYT).
MeToabl 00y4eHust
ITo criocoOy opraHu3aluy 3aHATHH - CJIOBECHBIE, HAIJIAHBIE, IPAKTUUECKHUE.

ITo YPOBHIO ACATCIBHOCTH 06yqafonmxcs{ - O6’I)$ICHI/ITGJILHO-I/IJIJIIOCTpaTI/IBHLIe,
PCIPOAYKTHBHBIC, YACTUIHO-IIOUCKOBBIC, HCCIICAOBATCIILCKHUC.

Tunel 3aHATH: KOMOWHHMpPOBAHHBIE, TEOPETUUECKUE, MPAKTUYECKHUE,
nabopaTopHEIE, PEMETUIIMOHHBIC, KOHTPOJILHEIE.

O)Kl/lllaeMble pe3yJbTaThbl U CIocooObI onpeacjacHusi uX pe3yjJbTaTUBHOCTH

OCHOBHBIM pe3yibTaTOM 06y‘-IeHI/I$I ABJIIACTCA JOCTHKCHUC BBICOKOM
KOMIICTCHTHOCTH 06yqa10m1/1x051 B o0J1acTH (1)I/IBI/IKI/I N MaTCMaTHuKH, HGO6XOI[PIMOI>1 JIIA
IMPOJOJIZKCHHUA 06p330BaHI/IH B TCXHUYCCKHX BYy3ax.

OOpa3zoBaTenbHble pe3yabTaThl 00yueHus no [IporpamMmme npuBeneHs! B pasieie
«CopepkaHue MporpaMmbD.

PyOpuka «3HaTh/IOHUMAaTh» BKIIOYAET TpeOOBaHUS K yueOHOMY Marepuainy,
KOTOPBIM yCBAaMBAECTCS U BOCHPOU3ZBOAUTCS oOydaromumucs. OOydaromuecs: A0IKHbI
MMOHUMATh CMBICJT U3Y4a€MbIX MOHATHUH, TPUHIIUIIOB U 3aKOHOMEPHOCTEH.

PyOpuka «YMeTh» BKIIOYaeT TpeOOBaHMs, OCHOBAHHBbIE Ha 00Jiee CIOXKHBIX
BUJIAX JACSATEIBHOCTH, B TOM YHCIIE TBOPUYECKOM: CO3/1aBaTh OOBEKTHI, OTIEPUPOBATH UMH,
OIICHUBATh YHUCJIOBBIC MAapaMeTphbl MPOIECCOB, MPUBOAUTH MPUMEPHI MPAKTUUYECKOTO
WCIIOJIb30BAHUS TIOJIYYCHHBIX 3HAHWMA, OCYIIECTBIISATH CAMOCTOSITCIIBHBIA TTOWCK
y4ueOHOM nHpOpMaLIUH.

B pesynbrate peanuzamuu [Iporpammbl B 4HacTu peanu3anvu pa3BUBAIOIIMAX
3aj1a4, o0yJaronuecs

OyAyT yMeThb:

. aHAJIM3UPOBATh U OIKCHIBATH IPUPOIHBIE MPOLIECCHI U SBJICHHUS,

J CaMOCTOATENIbHO MPUOOPETATh U MPUMEHSATD CIIEUATIbHbBIC 3HAHNUS,

o paboTaTh B YCIOBHIX OIrpaHUYEHUN (BpeEMSs, pecypcChl);

o BBIJIBUTaTh M JOKa3blBaThb T'MIOTE3bl HKCIEPUMEHTAJIBHBIM IIYTEM,

pa3pabarbiBaTh CTPATETHIO PEIICHMS 3a/ad, MPOrHO3UPOBATH PE3yJbTaThl CBOCH
NEATEeNIbHOCTH, aHAJTU3UPOBATh U HAXOJUTh pallMOHAJIbHbBIE CIIOCOOBI PElIeHUsI 3aa4u
yTeM JeTalu3aliu, CO3JJaHHON MaTeMaTHIECKOU U (PU3NUECKON MOJICIIH.

Cnoco0b1 onpeesieHust pe3yJbTATUBHOCTH

[legarornyeckoe HaOMIOACHNE, IEAATOTHYECKUI aHATTU3 PE3YJIbTATOB PELICHHUS
3a/1a4, pe3yJbTaThl y4acTUsl B KOHKYpPCax pa3IMYHbIX YPOBHEM.



Buabl KOHTPOJISi: BXOAHOW, IPOMEKYTOUYHBIN, HTOTOBBIM.
dDopmbl oABeAeHUA UTOTOB peanu3auun [IporpamMmmel

B xoxe peanuzarnuu [IporpamMMmbl mpoOBOJUTCS MPOMEKYTOUHAsI aTTECTAIUs B
dopme TecToB. [lo oxoHUaHHM OOy4YEHUS TMPOBOIUTCS MUTOrOBasi aTTECTAIUsl B BUJC
KOHTPOJIBHOM paboTHI.

COILEPKAHUE NPOI'PAMMBI

Y4eOHblii (TeMATHYECKHUI) IJIAH.
1-ii rox o0y4enust

KosnuecTrBo uacoB
dDopmMbI
Ne HaumMmenoBanue P
IIpakTn | arrecramun/
n/n pa3zaena, TeMbl Bcero Teopusn
Ka KOHTPOJIsI
BBoaHoe 3ansaTue 2 2
Paszngea 1. MaremaTuka B
36 8 28
(puznyeckux nmpoueccax
BexTops! 1 neiicTBUs KOHTPOJILHBINA
1.1 . 8 > 6 P
HaJ HUMU TECT
KBagpatnunasa KOHTPOJIbHBINA
1.2, | AP 8 2 6 P
byHKIUA TECT
Pemenue cucrtem o
KOHTPOJIbHBIHI
1.3. | anrebpamueckix 12 2 10 P
o TECT
ypaBHEHUM
KOHTPOJILHBIN
1.4. | Tpuronometpus 8 2 6 P
TECT
KOHTPOJIbHBINA
Pa3nen 2. Mexanunka 48 10 38 p
TECT
KOHTPOJILHBINA
2.1. | Kuuematuka 16 4 12 RS
TECT
KOHTPOJILbHBINA
2.2. | Numamuxa 20 4 16 P
TECT
KOHTPOJILHBIN
2.3. | 3aKOHBI COXpaHCHUS 12 2 10 P
TECT
Pa3gen 3. MoJgekyasipaas
yJsp 26 6 20
¢usuka
MonekyasipHoO - KOHTPOJIBLHBIN
3.1, yip 16 4 12 p
KHUHETHUYEeCKasi TEOpUsl TECT
KOHTPOJILHBINA
3.2. | Tepmoannamuka 10 2 8 P
TECT




P 4.
a3jae 20 A s
JJIeKTPOAMHAMMKA
4.1. | DnexTpudecKoe moje 14 4 10 KOHTPOJIbHBIN
TECT
42 3aKOHBI IOCTOSIHHOIO 16 4 12 KOHTPOJIbHBIN
TOKa oot
HTorosoe 3aHsTue 2 2 KOHTPOJIbHAs
paborta
Bcero 144 34 110

Conep:xkanue y4eOHOro (TeMaTu4ecKoro) mjiaHa.
1-i rox o0y4enust
BBenenue
Beeaenue B nporpamMmmy. MTHCTpYKTaX 10 TEXHUKE O€30MACHOCTH.
Paznen 1. MaremaTnka B pu3nuecKHX mpoieccax

YpoBeHb NpeabsBICHUS MaTepuajia O0ECIEeUMBAET YYalUMCS BO3MOXKHOCTH
CTPOUTh MAaT€MaTUYECKUE MOJENH (PU3UUYECKHX IPOLECCOB, a TaKXKE IMOJyd4aTh
HE00XO0IMMbIE 3HAUEHUS U 3aBUCUMOCTH (PU3NYECKUX BETUYNH, TOCPEICTBOM PEILICHHUS
pa3IMYHBIX YPAaBHEHUI, HEPABEHCTB U aHAJIU3a rPAPUKOB.

Ooyuarmuecs OyayT 3HATh:
- OCHOBHBIEC CBOMCTBA BEKTOPOB U JICMCTBUS HAJl HUMU;

- OCHOBHBIC THUIBI (HYHKIIMOHAIBHBIX 3aBUCUMOCTEH, rpadukoB (GYHKIUNA U
Croco00B MpeoOpa3oBaHus TpadUKoOB;

- cnocoObl HaxXOXKJAEHHS KOpPHEM KBaJgpaTHOTO YypaBHEHUS, pEUICHUS
KBaJ[paTHbIX HEPABEHCTB, TeopeMy Buera;

- OCHOBHBIE METO/Ibl PEIICHMS CUCTEM AJIFeOpanyeCcKUX YpaBHEHUM;

- OCHOBHBIE COOTHOILIEHUS B TPEYTOJIbHUKE U TPUTOHOMETPUUYECKUE TOKIECTBA,
(dbopMynbl MpUBEACHUS U 3HAYEHUS TPUTOHOMETPUUYECKUX (PYHKIUHU IS pa3IMyHBIX
YIJIOB.

Oo0yuarmuecs OyayT yMeThb:

- W300paxkaTh BEKTOPHI HA YEPTEKE, HAXOIUTh MX T€OMETPUUYECKYIO CYMMY
rpaduyecKy U aHATUTUYECKH;

- TpPOELMpOBaTh BEKTOpP Ha 3aJaHHOE HAIMpAaBJICHWE, HAXOJUTh BEIUYUHY
POEKIIMHU BEKTOPA;

- OmpeaciiiAThb Yroja MEXKAY ABYMs IPOU3BOJIbHBIMU BEKTOPAMM,;

- pemaTh CUCTEMBbI anreOpanyecKux ypaBHEHUH MeTonoMm [aycca u MeTonom



Kpamepa,;

- YuTaTh W CTPOUTH TpaduKW JMHEWHOW, KBaAPATHUYHOM, 0OpaTHO
IPOMOPIIUOHATILHON 3aBUCHUMOCTEH, JIorapu(MUIECKON W TMOKa3aTeJbHOW (PYHKIIHH,
TPUTOHOMETPUUYECKUX (DYHKIIHIA;

- HaXOJuTh BEPIIMHY Mapadojbl U €e KOPHHU, TOUKHU MepecedeHus ¢ rpapukomM
JIMHEHNHOM 3aBUCUMOCTH;

- HaxoIWTh CTOPOHBI M YINIBI B MPSIMOYIOJbHOM U  IPOU3BOJIBHOM
TpeyroiabHHUKe, mpuMeHsis Teopemy [ludaropa u TeopeMy KOCUHYCOB.

dopMbl 3aHATHH, UCTIOIB3YEMbIC IPU U3YYCHUU JAHHOTO pa3jiena;

JIEKIIMOHHAS,

- TIPAKTUKYM IO PELIECHUIO 3a/1a4;

- nabopatopHas pabora;

-  UHAUBUAYyallbHas padoTa;

- Tpynnosas pa0oTa;

- WHAWBUAYyaJbHAS KOHCYIIbTAITUS;

- TpynmoBasi KOHCYJIbTaIHS;

- KOHTPOJIbHBIN TECT.

Tema 1.1. BekTopbl U AeiicTBUSI HAX HUMHU

Teopus. TlonsiTue BekTopa, n3oOpaxeHue BekTopa. [[elcTBus HaJl BEKTOPaMHU.
JInuna m npoekuuss Bekrtopa. CkanspHOE NMPOU3BEICHHE BEKTOPOB M €TO CBOWCTBA.
Yron mexny BekropaMu. [IpuMeHeHHe CKaaspHOTO MPOM3BEAEHUS BEKTOPOB K
peleHnto GU3nYecKux 3aaau.

Ilpakmuka. Pemenue 3a1ay Ha HAXOXKJIEHUE CYMMBI, pa3HOCTH, TPOU3BEICHUS
BEKTOpOB. Haxo)kaeHue CKalspHOro MPOU3BENCHHMS BEKTOPOB M YyIVIa MEXAY
BeKkTopaMu. Perenne pu3nueckux 3agad, CoAepKalluX BEKTOPHbIE BETUYHHBI.

Tema 1.2. KBagpaTuunas gyHkuus

Teopus. Tlousatue yukmuu, cBorictBa ¢yHkimu. KBaapatudunas GyHKIUS, €€
cBoiictBa u rpaduk. [locTpoeHue rpaduka kBaapaTHYHOW (DYHKIMHU MPU TOMOLIU
AJIeMEHTapHbIX TpeoOpa3zoBaHuid. ['paduk KBaapaTUUHOW (PYHKIUU C MOIYJIEM.
KBampaTHbIii TpexuieH M €ro KOpHM. Pa3iiokeHne KBaIpaTHOTO TpEXWICHA Ha
MHOxuTenu. KBagpatHoe ypaBHeHue. DopMyrna KOpPHEW KBAaJAPATHOTO YpaBHEHUS.
3aBUCUMOCTh KOpHEW OT auckpumuHanta. @opmynsl Buera. Pacnionoxkenue kopHeit
KBaJpaTHOTO TpexuwieHa. KBaapatHoe HepaBeHCTBO. ['paduueckuii meton pemieHus
KBaJpaTHOTO HEPABEHCTBA. MeTO HHTEPBAJIOB.

Ilpakxmuxa. ViccnenoBanue CcBOWCTB KBaApatuuHo QyHkuuu. I[loctpoenue
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rpaduKoB KBaJpaTHUHON PyHKIMU. Perienne kBapaTHBIX YpaBHEHUI U HEPABEHCTB.
Tema 1.3. Pemenue cucrem ajireOpanyecKux ypaBHeHHH

Teopus. Anredpandeckoe ypaBHeHue. O05acThb onpeesieHust ypaBHeHus. MeTton
l'aycca u Kpamepa. llenbie panuoHanbHble ypaBHeHUS. JpoOHO palloHaIbHBIC
ypaBHeHusl. Cuctembl ypaBHeHUW. HppalroHanbHble ypaBHEHHS U UX CHUCTEMBI.
YpaBHEHUS ¢ MOJYJIEM U UX CUCTEMBI.

Ilpaxmuxa. Pemenune cuctem anreOpandyeckux YpaBHEHUU pa3IUYHBIMU
METO/IAMH.

Tema 1.4. Tpuronomerpus

Teopus. Tpuronomerpuyeckue byHKUIMN YHUCJIOBOTO aprymeHTa
[IpeoOpa3zoBaHusi TPUTOHOMETPUUYECKUX BbIpakeHU. CBOMCTBA TPUTOHOMETPUUECKHUX
GYHKIUN: TIEPUOAUYHOCTD, YeTHOCTh, HEUETHOCTh, HEMIPEPHIBHOCT.

IIpaxkmuxka. Pemienue 3aa4 Ha CBOMCTBA TPUTOHOMETPHUUECKUX (DYHKIIUH.
Paspnen 2. Mexanuka

YPOBCHB MNPpCAbABICHUA MaTCpuaia obecrneunBaeT ydamyMcesa YMCHHC pCIIaThb
3aJladyi  BBICOKOI'O H IMOBBIICHHOI'O YPOBHA CIOXHOCTH W OSKCIICPUMCHTAJIBHO
IMPOBCPATH OCHOBHBIC 3AKOHOMCPHOCTH MCXAHUKH.

Oo0yuaromuecs OyayT 3HATh:

- OCHOBHBIE TOHSATHUS MEXaHUKU: MaTepualbHas TOYKA, OTHOCHUTEJIBHOCTH
MEXaHUYECKOTO JIBUKEHUS, MyTh, IEPEMEILICHHE, MTHOBEHHAs! CKOPOCTh, YCKOPEHHUE,
Macca, WHEPTHOCTb, CWJia (CHJia TSXKECTH, CUia YINPYrocTH, CWiia TpPEHHs), Bec,
HEBECOMOCTh, UMITYJIbC, HHEPIIMAJIbHAS U HEMHEpLHAJIbHAsl CUCTeMa oTcueTa, padboTa
CUJIbI, TOTEHLHMAIbHAS W KUHETUYECKasl SHEpPrus, aMIUIUTyJa, MEpPHoJl, 4acToTa,
WHEPIIUS, MOMEHT UHEPIIUH;

- OCHOBHBIE 3aKOHbI MEXaHUKH: 3aKOHbl HbIOTOHA, 3aKOH BCEMHUPHOTO
TArOTEHUs, 3akoH ['yka, 3akoH KyioHa-AMOHTOHa, 3aKOH COXpAaHEHUS HUMITYJIbCA,
3aKOH COXPaHEHUsI MOMEHTAa UMITYJIbCA, 3aKOH COXPAHEHUS U PEBPAILICHUS SHEPTUM;

- OCHOBHBIC HPWHOMIIBI MCXaHHUKH: IPUHOMUII OTHOCHUTCIIBHOCTHU FaJ'II/IJ'ICSI,
IMPUHOUIT HE3aBUCUMOCTHU ,Z[BI/I)KCHI/II\/'I, IMPHUHIOUIT COOTBETCTBUAA,

- BO3MOXXHOCTH TPUMEHEHUS MEXAHUKHU: JBH)KEHHUE HCKYCCTBEHHBIX
CITyTHHKOB MO JCHCTBUEM CHJIbI TSKECTH, OAJUTMCTUYECKOE TBIKEHUE, PEAKTHUBHOE
JIBUXKEHHE, ycTpOouCTBO pakeTsl, KIIJ[ Mamma u MexaHn3MOB, TOABEMHAS CUJIA KPbLIa
camMmoJieTa;

- OCHOBHBIC  W3MEpPUTEIbHBIE MPUOOPHI W  METOJbl  BBIUMCICHUS
MOrPEIIHOCTEN U3MEPEHUN B MEXAHUKE;

- MCTOAbI pCIICHUA OJIMMIIMAAHBIX 3aJja4 110 MCXaHHKCE.
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Oo0yuaromuecs OyayT yMeThb:

- IMPpaBHUJIBHO OIMMCBIBATH U O0OBSCHATHL OCHOBHBIC MEXaHHUYECKHE SIBJICHUS U
IMPOHCCChI, 1aBATh TOYHBIC OIIPCACICHUSA OCHOBHBIX MOHSITHH MCXaHHKH,

- I/1306pa}KaTB Ha YCPTCHKC IIpU PCHICHHUU 3ada1a4 HAIIPABJICHUA BCKTOPOB
CKOpPOCTH, YCKOPCHU, CUJIbI, UMITYJIbCA TCJIA,

- pemiatb 3aJayd Ha OIPEIAEICHUE CKOPOCTH, YCKOPEHMs, NYyTU U
[IEPEMEIICHUST TIPU PA3JIMYHBIX BHUAAX JBWXXEHUSA, CKOPOCTM W YCKOPEHHs IIPH
JIBWKEHUH TeJa M0 OKPYKHOCTH C IMIOCTOSHHOW IO MOJYJIKO CKOPOCTBIO, MACChI, CHJIBI,
UMITyJIbCa, paboThl, MoIHOCTH, 3Heprun, KIIJI, yckopenus cBoOOJHOrO MageHus mo
nepuoay KosebaHuil MasgTHUKA U Jp.;

- paccuMThIBaTh TOPMO3HOM TyTh, CHJIBI, JICUCTBYIOIIME Ha TEJO,
JIBUKYIIEECS C YCKOPEHHEM, OIPEACNIsITh CKOPOCTb PAaKEThl, HCMHOJIb30BaTh
KJIACCUYECKUM 3aKOH CIIOKEHUS CKOPOCTEH, a Tak» e 3aKOoHbl HbhIOTOHA, BCEMHUPHOTO
TATOTEHUS, COXPAHEHUS UMITYJIbCA, MOMEHTA UMITYJIbCA, SHEPTUU U JP.;

- YUTaTh U CTPOUTH T'paUKH, BhIpaXkKarole 3aBUCUMOCTh KHHEMAaTHYECKUX
BEJIMYMH OT BPEMEHU IPU PABHOMEPHOM, PABHOYCKOPEHHOM H KOJ€OaTEIbHOM
JBUKEHUSIX, CUJIBl YIPYTOCTH NPH AeopManuu u ap.;

- U3MEPATh M BBIYUCIATH (DU3MUECKHE BEIUYMHBI: BPEMsl, PacCTOSHUE,
CKOPOCTb, YCKOpPEHHE, MacCy, CUJIY, JKECTKOCTb, KOI(P(MUIIMEHT TPEHHUs, UMITYJIbC,
paboty, moutHocTb, KIIJ] mexaHu3sMoB, nepuoj] KoneOaHWil MasTHUKA, YCKOPEHHE
CBOOOTHOTO MaJICHUS;

- JenaTh BBIBOABI 00 W3MEHEHMHM (U3MYECKUX MapaMeTpoB U XO0ja
(u3nueckoro npoiecca U3 aHaiau3a rpauKoB, ypaBHEHU U HEPABEHCTB;

- MOJIB30BAThCS (PU3MUESCKUMH TIPUOOPAMH: MUKPOMETPOM, CEKYHIOMEPOM,
U3MEPUTEIBHBIM IJIMHAPOM, BECAMH, TPUOOMETPOM, TOJBUKHBIM M HETOABHKHBIM
OJIOKOM | JIp.;

- pemaTth 3aJa4dv BBICOKOI'O H IIOBBIIOCHHOI'O YPOBHA CJIOKHOCTHU II0
MEXAaHHUKE U OJTUMIIMAAHBIC 3aJa4u.

@opmbl 3aHATHIA, UCTIOJIB3yEeMbIE TIPH U3YUYCHUH JAHHOTO pa3jiena:
- JIGKIIMOHHAS;

- WHIWBHIyaJIbHAs paboTa;

- TpymmoBas pabora;

-  WHIUWBHUIYyaJTbHas KOHCYJIbTaIIUS,

- TPYIIOBas KOHCYJIbTAIIHS;

-  WUTOTOBBIU TECT.
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Tema 2.1. KunemaTuka

Teopus. llpsimMonvHEWHOE pPaBHOMEPHOE U PABHOYCKOPEHHOE JBHUKEHUE.
[Tpuniun otHocuTenbHOCTU ["anunes. OTHOCUTENbHOE ABUKEHHE. TeopeMa CloKeHus
ckopocTtei. JIBuxkeHue Tena, OpoIIeHHOro MoJ YoM K ropu3oHty. Kpuonuneiinoe
IBWOKEHUE. JIBDKEHHME MaTepualbHOM TOYKHM IO OKPY>KHOCTH C TIOCTOSIHHOM
CKOPOCTBIO. OcHOBHBIE XapaKTEPUCTHKU BpaIllaTEeIbHOIO JBH>KCHUS
(LEHTPOCTPEMUTENIBHOE YCKOPEHHUE, IMEPUOJl, YacTOTa, YIJIOBOE IEPEMEIICHHE).
KonebarenbHoe ABMKEHUE MaTEpUAIbHON TOUYKU. KHHEMaTHyecKue XapaKTepUCTUKH
KOJIEOATENIbHOTO JABM)KCHUS, TpaUKu H3MEHEHHS ASTHX MapaMeTpoB C TEUYCHHEM
BpeMEHU. AHAJIOTUU BPAIllaTeIbHOTO U KOJIEOATEIbHOTO IBUKCHUI.

Ilpakmuxa. Pemienue 3a1a4 Ha BBIYMCIICHUE KUHEMAaTUUYECKUX [1apaMeTPOB IIpU
PaBHOMEPHOM M PaBHOYCKOPEHHOM JBU)KECHUH, & TAKKE IIPU JBUKECHUHA MAaTEPUAIIbHOU
TOUYKH IO OKPYXKHOCTH M KojiebaTebHOM JBUKeHMU. HaxoxieHne cpeqHeil CKopocTu
IpA  HEPABHOMEPHOM  JBH)KCHHHM.  BBIYMCIIEHME  MTHOBEHHBIX  3HAYEHUMU
KMHEMAaTHYECKUX MapamMeTpoB KosebarenbHOro nBrkeHus. lloctpoenue rpadukos
3aBUCHUMOCTEN KHHEMATHYECKUX MapaMETPOB OT BPEMEHHU U aHAJIU3 3TUX TpaUKOB It
pPa3IMYHbIX BHUJOB [JIBUKCHHMS MaTepUaIbHOM TOYKHU. BbIUKCIIEHME CKOpPOCTH,
JAIbHOCTH, BBICOTHI MOJbEMA M BPEMEHU IOJIETa Teljla, OPOLIEHHOTO IMOJ YIiIoM K
TOPU3O0HTY.

Tema 2.2. lunamuka

Teopusi. OCHOBHBIE TOHSATHS AWHAMUKA MATEPUATIBbHOM TOYKH (IUIOTHOCTb,
Macca, cwia). MHepuuanbHble W HEUWHEpPUUAIbHbIE CHUCTEMBI OTCYETAa. 3aKOHBI
HeroTona. IlpsiMas u oOpatHast 3a7auv MeXaHUKU. Buael cui (ynpyroctu, TpeHHs,
conpoTuBieHus). 3akon BcemupHoro tarorenus. 3axonsl Keruepa. Kocmuueckue
CKOpOCTH. JIBMKEHME Tejla 10 HAKJIOHHOW IUIOCKOCTU. Tpenue, 3akoH KyioHa-
AMonToHa. Ympyrocte u aedopmaruu, 3akoH ['yka. J[MHamuka BpamiaTesbHOTO
nBrkeHus. OCHOBHOM 3aKOH BpalaTENIbHOrO JBMKEHUS. MOMEHT WHEpLUH.
OCHOBHBIE TOHSTUSI CTATHUKM (MOMEHT CHJIbI, IUIEYO CUJIbI, TOYKA OIMOPBI, LEHTP
BpamieHus). Buasl paBHOBecuil Tena (ycTOWYMBOE, HEYCTOMYMBOE, O€3pa3iMYHOE).
VYcnoBue paBHOBecHs Tela, HEHTP Macc. [laBneHue (TBepable Tena, KUAKOCTH U rasbl).
3akon Ilackanss w 3akoH Apxumena. YcioBwe IIaBaHusi Tel. J(uHamuka
K0JIe0aTEIBHOTO ABM)KEHUS MAaTEPUATIbHONU TOYKH.

Ilpaxmuxa. HaxoxxaeHue MiI0THOCTH TeJa U CPeJIHEN MIIOTHOCTH CMECH (CIIaBa).
Pemenue 3aga4 Ha pacueT pa3nuyHO poja cuil. Pemienue npsmMoit 1 oOpaTHOM 3a1auu
MEXaHHUKM JUI1 [OCTYNaTeJbHOIO W BpallaTeNbHOrO JBMKEHUA. OnpeneneHue
YCKOPEHHUs TeNla MpU ABWKEHHUM IOJ ACHCTBHEM HECKOJNbKUX cwuil. [loctpoeHue u
aHanu3 rpaduKoB 3aBUCUMOCTEN CHJIBI TPEHUS, CUJIbl TSHKECTH U CHJIbI YIIPYTOCTH OT
CYLLIECTBEHHBIX IAPaAMETPOB MEXAaHUYECKOM cHucTeMbl. OmpenereHne MOMEHTOB
MHEPLNHU Tell pa3IndHON (popMbl. BerunciaeHne napaMeTpoB MEXaHHUECKON CUCTEMBI B
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YCIIOBUHU PABHOBCCUA. Pemenue 3ala4 TUAPOCTATUKHN M OIIPCACICHUC YCJIOBI/Iﬁ
IJ1aBaHUA TCII.

Tema 2.3. 3aK0HBI COXpaHeHUSI

Teopua. Umnynbc Tena. 3aKOH COXPAHEHHUS UMITYJIbCA. 3aAMKHYTasl CHUCTEMA.
PeaktuBHOE nBMKEHHE. YCTPOMCTBO pakeThl. YpaBHeHUe Memiepckoro. dopmyia
[MuonkoBckoro. Mexanuyeckast pabora. MomHocTs. [loTeHIIMabHas 1 KHHETUYECKAas
sHeprus. KoHcepBaTWBHBIE M JUCCHUIIATUBHBIE CWiIbl. KuHeTHYecKas »HEprus
Bpallarouierocs Teja. 3aKOH COXPAHEHUs SHEPTUU B MeXaHUKe. [IpocTbie MexaHU3MbI
n ux KII/I. IlpeBpamenust s3aepruu. MOMEHT UMITyJibca. 3aKOH COXPaHEHUS MOMEHTa
uMItyinbca. Kunetnueckast sHEpIHs BpallaroIIerocs TBEPIOro Tea.

IIpakmuka. OnpeneneHue HMITYJIbCa TeJla M 3aMKHYTOM CHCTEMBI Tell.
IIpuMeHeHne 3aKOHa COXpPAHEHUSA UMILYJIbCa W BBIYMCICHHE KUHEMAaTHYECKUX
XapaKTEPUCTHK JJI PealbHBIX CUCTEM U IMPOLECCOB (B3pPbIB, yAap, CTOJIKHOBEHHE).
Pemenne 3a1ay Ha 3aKOH COXpaHEHMS MTOJTHOM MEXaHMYECKOW SHEprur. Beruucinenue
MOTEHI[MAIBHOW SHEPTHH TeJIa B IIOJIE TSHKECTU U YIIPYTO 1€(POPMUPOBAHHOMN IPYKUHBI.
Pacuet pabotsl, MmomHocTH 1 KIT/l paznuunHbix MexaHu3MOB. Brruncienue napameTpos
BpalaTEIbHOIO JBWKEHUS C IIPUMEHEHUEM 3aKOHA COXPAaHEHUs UMILyJbca. Pemenue
KOMOMHHMPOBAHHBIX 3a/1a4 Ha IPUMEHEHNUE 3aKOHOB COXPAHEHUSI B MEXaHHUKE.

Paznen 3. MoaexkyasipHas pusuka

VYpoBeHb NpenbsABICHUS MaTepuana 00ecreYrBaeT yJalluMCsl peliaTh 3a/Jayu
MOBBIIIEHHOTO YPOBHSI CJIOKHOCTH M 3KCHEPUMEHTAIBHO MPOBEPATh OCHOBHBIC
3aKOHOMEPHOCTH MOJIEKYISIPHON (DU3UKH.

Ooyuarmuecs OyayT 3HATh:

- OCHOBHBIC TIOHSATHS MOJICKYJIIPHON (PU3HMKU: TETNIOBOE JIBH)KCHUE YACTHIL;
MAacCbl M pa3Mepbl MOJEKYJ; HWACAIbHBIA Tra3; HW30TEPMUYECKUN, HW30XOPHBIM,
U300apHbI W aguabaTHBIM  MPOIECChl; OpPOYHOBCKOE JIBIJKEHUE;, MOJSpHas
TEIJIOEMKOCTh; TeMmreparypa (Mepa cpeaHed KHHETHYECCKONM HHEPruu MOJCKY);
HEOOPAaTUMOCTh TEIJIOBBIX MPOILIECCOB; KOJWYECTBO, TEIUIOTA, BHYTPEHHSSI DHEPIUS;
HACBIIIICHHbIE W  HEHACHIIIEHHBIE TMapbl; BJIAKHOCTH BO3/JyXa; aHU3OTPOIUS
MOHOKPHCTAJIJIOB, KPUCTAIMYECKUE W aMOp(HbIe Tejla; YNpyrue U IJIaCTUYECKHUE

nedopmManvu;
- OCHOBHBIC 3aKOHBI MOJICKYJISIPHON (U3HKH: OCHOBHOE YpaBHEHUE
MOJIEKYJISIDHO-KMHETUYECKOM TeopuH, ypaBHeHue MenneneeBa-Knamnelipona, CBs3b

MEXAYy [apaMeTpaMy COCTOSIHHMS ra3a B H30Ipolieccax, MEpBOC U BTOPOEC HAYAIO
TepMOJIMHAMUKH, YpaBHEeHUE Maiiepa, ypaBHeHue Ilyaccona;

- CYyThb OCHOBOIOJAralOUIMX OMNBITOB MOJICKYJSPHON (PU3UKHU: OIBITOB
[lITepna, Ileppena, Jlamepra, xoyns, MenneneeBa u Knaneiipona, [lapns, boinsa u
Mapmorra, I'eit-JItoccaka, Kapno u np.
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- BO3MOXKHOCTH TMPUMEHEHUS MOJEKYJIApHOW (PU3UKU: HCMOIB30BaHUE
KPUCTAJIJIOB U APYTUX MAaT€pUaIoOB B TEXHUKE, TEIJIOBBIE ABUTATEIN U UX IPUMEHECHHE
Ha TPaHCIOPTE, B DHEPreTHUKE M CEJIIbCKOM XO3SHUCTBE, METOAbl MPOPUIAKTUKU U
O0pBOBI € 3arpsI3HEHUEM OKPY>KAIOLIEH CPeJibl;

- OCHOBHBIE U3MEPUTEIbHBIE TPUOOPHI MOJIEKYIIIPHON (PU3UKH.
OOyuarwmmuecs OyAyT yMeThb:

- MPAaBWIBHO OMHCHIBATh U OOBSICHATH OCHOBHBIC SIBJICHUS M MPOIECCHI
MOJICKYJIApHON  (M3WKH, JaBaThb TOYHBIC OIPEACIICHUS OCHOBHBIX TIOHSTHHA
TEPMOJIVUHAMUKH;

- U300pakaTh HA YEpTEkKe 3aBUCUMOCTH OCHOBHBIX TEPMOJUHAMUYECKHUX
napaMeTpoB B U30IPOIIECCax;

- peliary 3aJadyd Ha pacyeT KOJHUYECTBA BEIIECTBA, MOJISIPHOM MAaCChI C
HCTOJIb30BAHUEM OCHOBHOT'O YPAaBHEHUS MOJEKYJISIPHO-KMHETUUYECKOW TEOPUHU Ta30B,
ypaBHeHHs1 MenneneeBa-Knaneiipona, cpeqHeld KHHETUYECKON YIHEPTUU Xa0TUYECKOTO
JIBVKEHUS MOJIEKYJT W TEMIIEPATYPhI, IMMOBEPXHOCTHOTO HATSKEHUS KUJAKOCTH U
MapamMeTpoB YIPYTUX CBOWCTB MaTEPUAJIOB;

- paccuntbiBath KIIJI TeruoBbix nBuraresei, paboTy ra3a, BHYTPEHHIOIO
HHEPTHUI0 U KOJUYECTBO TEIUIOTHI B U30IpOIleccax U aguabdaTHOM MPOIECCE Ha OCHOBE
NEPBOro Havaja TEPMOJUHAMUKHY;

- YUTaTh M aHAJIU3UPOBATh TpadUKH, BBIPAKAIOIIME CBSI3b MEXKIY
TEPMOJIMHAMMYECKUMH TMapaMeTpaMyd M BBIYUCIATH padOTy C MOMOIIBIO Trpaduka
3aBHCHMOCTH JIaBJIEHUS OT 00bEMA;

- ONpENEeNATh  OKCICPUMEHTAIIBHO  IMapaMeTphl  COCTOSHHUS  Tas3a
(Temneparypy, o0beM W JaBlieHHE), MOAYJb YNPYTrOCTH MaTepuaia, KodPPuimeHt
MOBEPXHOCTHOT'O HATSKCHHUS JKUJIKOCTEH;

- MOJIb30BAaThCsl (PU3UUECKUMU MTPUOOpaAMU: TICUXPOMETPOM, TUTPOMETPOM,
TEPMOMETPOM, MEH3YPKOM, MAHOMETPOM;

- peliaTh 3aJayd BBICOKOIO W MOBBIIIEHHOTO YPOBHSI CIOXKHOCTH IO
MOJICKYJISIPHOM (PM3UKE U OJTUMITUAIHBIC 3a1a4H.

@opmbl 3aHATHIA, UCTIOIE3yEeMbIC TTPU H3YUYCHHUH JTAHHOTO pa3jeia;
- JIEKIIMOHHAS,

- WHIUBUTyaJIbHAS pa0oTa;

- rpymnmnoBas pabora;

- WHIUBUTyaJIbHAS] KOHCYJIbTAIUS;

- rpynmnoBas KOHCYJIbTallus,
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- KOHTpOJIbHAsI paboTa;
Tema 3.1. MoJjieKyJApHO-KHHEeTHYECKASI TEOPUS

Teopus. OCHOBHBIE TOJOKEHUS MOJIEKYJIPHO-KUHETUYECKOM TEOPUM W HX
onbITHBIE OOocHOBaHus. Juddys3uss m OpoyHOBCckoe nBrkeHHE. B3anmopeiicTBue
aTOMOB M MOJIEKYJ BemiecTBa. Macca u pasmepbl MoJekyi. IlocTtossHHas ABorapo.
JIluHaMU4eCKHUE U CTaTUCTUYECKUE 3aKOHOMEPHOCTU. BeposTHOCTH coObITHA. MUKpO-
U Makpoornucanue (uznueckux cucteMm. CpenHue 3HaueHUS (DU3HMUECKUX BEITUYMH.
Pacnipenenenue kak croco0 3a/laHus COCTOSIHUS cUcTeMBL. Pacnipenenenre Makcgesna
n bonbumana. Oneir Ilrepna, Ileppena, Jlamepra. WneanbHbiii ra3z. OcHOBHOE
YpaBHEHHE MOJIEKYISIPHO-KUHETUUYECKON TEOPUHU UACAIBHOrO raza. TeMieparypa u ee
u3MepeHrue. AOCOIOTHBIN HyJIb TeMIEpaTypbl. YpaBHEHHE COCTOSHUS HJI€abHOTO
rasa Kak CJIeICTBUE OCHOBHOI'O YPABHEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUH T'a30B
M €ro 4YacTHbIE CiIy4yau [Jis MOCTOSHHOM TeMIEpaTyphl, MOCTOSIHHOTO O0beMa H
IIOCTOSTHHOTO JaBiicHUs. PeanpHble rasel. YpaBHeHue Ban-pep-Baanbca. Cpensss
JUIMHA CBOOOJHOro rmpoOera. ArperatHbleé COCTOSHHS U (Da30BbIE IEPEXOJbI.
HacelleHHble W HEHACBIMIEHHBIE NApbl. 3aBUCUMOCTH [JABJICHUS W IUIOTHOCTH
HACBIIIEHHOI'O I1apa OT TEMIIEpaTypbl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS )KUIKOCTH
ot nasiieHus. Kputndeckas remneparypa. @a3oBble IEPEX0/Ibl U JUArpaMMa COCTOSTHUS
BelecTBa. lIpoueccel KOHAEHCAMU U UCIIAPEHUs B IIPUPOJE U TEXHUKE. BilaxxHOCTH
Bo3ayxa. Touka pocsl. [Ilcuxpomerp. ['nrpomerp. CBOMCTBA MOBEPXHOCTHU KUAKOCTEM.
IToBepxHocTHas sHeprus. lloBepxHocTHOE HaTskeHne. CMaunmBanue. KanmuiispHeie
apieHus. CTpoeHue KpUCTauioB. AHU30Tponus KpucTamioB. [lomumopdusmel.
MoHOKpUCTAIIIBI U MTONUKpUCTAIIBL. [IpocTpaHCTBEHHass pelieTka. DJeMEHTapHas
aueiika. CummeTpus kpuctamuioB. [ledektsl B kpuctaiax. OOpa3zoBaHHe KpUCTAIIIIOB
B NpUPOJE U MOIydeHHe uX B TexHuke. CrocoObl yIpaBlieHUsS MEXaHWYECKUMU
cBoiicTBamu TBepAbIX Ted. [loHATHE O XMAKMX KpHUcTaulax. AMOpQHBIE Tea.
Hedbopmanuu. Hampspkenune. MexaHudeckue CBOWCTBA TBEPABIX TeEN: YIPYTOCTh,
MPOYHOCTh, IUIACTHYHOCTh, XPYNKOCTh. Jlmarpamma pactsokenus. CoznaHue
MaTepHaoB ¢ HEOOXOAUMBIMH TEXHUYECKUMH CBOMCTBAMM.

Ilpakmuxa. Pacuyer MHUKPOCKONMHUYECKHMX MU MAaKpPOCKOIMHWYECKUX MapamMeTpPOB
peanbHbIX CHUCTEM (CKOPOCTh MOJIEKYJ, TeMIlepaTypa, MAaBJIEHUE, KOIUYECTBO
BEILIECTBA, YUCJIO MOJIEKyH). Pemienne 3a1a4 Ha ypaBHeHne Meneneesa- Knanelipona
Y Ta30BbIe 3aKOHBI. [locTpoeHne rpadukoB U30IMPOIIECCOB U UX aHAIu3. Beruncienue
napaMeTpoB  JKHAKOCTEH u  TBepAblx Ten (Mmomynss FOHra, ynnuHeHus
nedopMUpOBaHHOTO Teja, Kod(puiMeHTa MOBEPXHOCTHOTO HATSKEHUSI, BIAXKHOCTHU
BO3/IyXa U JIp.). PellieHre kaueCTBEHHBIX M PACUETHBIX 3a/1a4 Ha KalJUIIPHbIE SIBJICHUSI
u (ha30BbIE IEPEXO/IbI, aHAIN3 (PA30BBIX AUATPAMM.

Tema 3.2. TepmoauHamMuka

Teopus. TepMOIUHAMHYECKHUIN TOAXOA K U3YYCHUIO (U3MYECKUX ITPOIIECCOB.
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TepmonnHaMuuecKue napameTpsl COCTOsIHUA Tena. BHyTpennss sneprus rena. [lepsoe
Hayajgo TEPMOAMHAMMKHU. TepMOIMHAMMYECKOE ONUcCaHue (a3oBbIX I[EPEXO0B,
aHayIn3 (a30BBIX NPEBPALCHUN C SHEPTeTUUECKON TOUKH 3peHus. Pabora naeanbHOro
rasa npu U3MeHeHuM oObema. lIpuMeHeHue mnepBOro Hauvaiza TEPMOJMHAMUKU K
pa3IM4HBIM  TEIUIOBBIM  IIPOILIECCAM, COBEPINAEMBIX HAJ MJICAIBHBIM  Ta30M.
AnmnabatHelii mpouecc. TemIOeMKOCTH Ta30B TMpPH TMOCTOSHHOM JaBJICHUU U
MIOCTOSSHHOM OOBeMe. TemmoeMKOCTh TBEpAbIX Tell. TeroBele MamuHbl. [IpuHImn
nerictBus TeroBbix apurarenen. Lukin Kapuo. KIIJ[ renoBoro asurarens u myTa €ro
MOBBILIEHNS. /[BUTaTeNb BHYTPEHHETO CTOPAHUSL.

[TapoBas u razoBast TypOUHBI. PeakTuBHbIE 1BUraTeNN. X0J0INIbHBIC MAIIMHBI.
Ponp TEmnoBBIX MAlIMH B Pa3BUTUM TEIUIO3HEPIETUKH W TpaHCHOpTa. TeroBble
MaIIUHbI U OXpaHa npupozasl. O6paTuMble 1 HeOOpaTUMBbIe mpoueccsl. Heobpatumoctsb
TEIIOBBIX MPOLECCOB. BTOpOI 3aKOH TEPMOANHAMUKHN U €r0 CTATUCTUYECKUN CMBICII.

Ilpakxmuxa. PacdueT TepMOAMHAMHYECKMX IAPAMETPOB pPEAIBHBIX CHUCTEM B
pa3IUYHBIX COCTOSHUAX. TepMoAMHAMUYECKUMU aHanu3 (Ha30BbIX IPEBpALICHUM.
DHEpreTU4ecKue COOTHOIICHWS TpH HCHApeHUH (KOHJEHCAllUHW), IUIABJICHHUH
(kpuctayuMzanuu) BemecTBa. lIpuMeHeHHE NEpBOro Havaja TEPMOAMHAMUKH K
ONMCAHUIO IIPOLIECCOB HAJl HWICAIBHBIM ra30M, pacyeT IapaMeTpoB rasa B ITHX
nponeccax. Bpruucnenune KIIJ[ TernoBbIXx MammMH (B TOM YHUCIE U HJICATbHBIX),
paboTaIIMX IO pa3IuyHbIM IUKiIaM. KadecTBeHHBbIE 3a7audl Ha BO3MOKHOCTh-
HEBO3MOXKHOCTh CO3JaHMUSl «BEYHOro aBuratens». Pacuer sddexTuBHOCTH padOTHI
XOJIOAUIBHBIX YCTaHOBOK.

Paznen 4. JaekrpoauHamMuKa

YPOBGHB MNpCAOABABICHUA MaTCpHalia o0OecreynBaeT ydqamyuMcCAa BO3MOKHOCTDb
peuiaTh 3aJa4M ITOBBIMICHHOI'O YPOBHA CIOKHOCTH H JKCIICPUMCHTAJIBHO IIPOBCPATH
OCHOBHBIC 3dKOHOMCPHOCTH JJICKTPHUUCCTBA U MAIrHCTHU3MaA, 4 TAKIKC KoJIeOaTEJIbHBIX U
BOJIHOBBIX IIPOLCCCOB.

Ooyuarmuecs OyayT 3HATh:

- OCHOBHBIC TTOHATHS SJICKTPUUECTBA U MAarHETU3MA: JIEKTPUUECKUI 3apsij,
AJIEKTPUYECKOE W MArHUTHOE TIOJs, HAINpPsHKEHHOCTh, PA3HOCTh MOTECHIMAJIOB,
HAIPSDKEHUE, DJIEKTPOEMKOCTD, IUAJIEKTPUUECKAS IPOHUIIAEMOCTh, CTOPOHHUE CHJIBI U
OJC, wmarHuTHas WHAYKIUS, MArHUTHBIM TMOTOK, MAarHuTHas MPOHUIIAEMOCTb,
HANPSKEHHOCTh MArHUTHOTO TTOJIA.

Oo0yuarmuecs OyayT yMeThb:

- ITPpaBUJIbHO OIIMChIBATHL U OOBSCHSITHL OCHOBHBIC SIBJICHUS H IMPpOLECChI
QJICKTPOAMHAMHKH, JaBaTb TOYHBIC OIpeCACICHHNA OCHOBHBIX MOHSITUI
QJICKTPOMAarHeTu3smMa.

DopMbl 3aHATHH, UCIIOJIB3yEMBIE IPU U3YYEHUHU JAHHOTO pa3jena:
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- JIEKIIMOHHAS,

- UHAMBUYyallbHAsg paboTa;

- rpymnmnoBas pabora;

- WHJVBHIyaJIbHAs] KOHCYJIbTALUS,
- IPYIIOBasi KOHCYJIbTaLINS;

- WTOTOBBIN TECT.

Tema 4.1. daekTpuUeckKoe noJie

Teopusi. 3aKOH COXpaHEHHUs DJIEKTPUYECKOro 3apsaa. ToueuHslid u
pacripeneneHHb 3apsiabl. 3akoH Kynona. Dnektpuueckoe moisie. HanmpsikeHHOCTS.
JIMHUM HaNpsSHKEHHOCTH. OJIEKTPUYECKOE II0J€ TOYEUYHBIX 3apsafaoB. OgHOpoaHOE
anekTpuueckoe nojue. IToTok HanpspKeHHOCTH 3neKkTpudeckoro noist. Teopema ['aycca
U €€ NMPUMEHEHHE Ul pacuera 3JIEKTpUUEeCKUX nojeil. Pabora 3nekTpuyeckoro moss
Ipu nepemMeneHny 3apsanoB. llorennnan. Hanpsbkenue. CBsi3b MEXKIY HaNPSKEHUEM U
HaIpPsKEHHOCTBIO. [IpOBOAHUKM B JJIEKTPUYECKOM IOJE. DJIEKTPUUYECKAs E€MKOCTb.
DIIEKTPUYECKAsi EMKOCTb IIOCKOTO KOHJEHCAaTOopa. J(M3IeKTprudecKkasi pOHULAEMOCTb.
DHeprus aeKTprudecKkoro nojs. [ImoTHoCTs sHeprun. Ju3aeKTpuKy B 3JIEKTPUYECKOM
nosie. MexaHu3M MNOJSAPU3ALNANA JTUIJIEKTPUKOB. ODJIEKTPETBl U CETHETOIJIEKTPUKH.
[1be30nnekTpudeckuil 3pPEeKT 1 ero NCIoIb30BaHNUE B TEXHUKE.

Ilpaxmuxa. PenieHne KaueCTBEHHBIX 3a7a4 M0 3JIEKTPOCTATUKE (AJIEKTpU3alus,
npoBoasiue chepol), 0ObSICHEHUE HAOIIOJAEMBIX JJICKTPUUYECKUX siBIeHUM. Pacuer
CUJIBI B3aUMOJICUCTBUS DJICKTPUUYECKUX 3apS0B, €MKOCTH, 3aps/ia W DHEPruu
koHaeHcaTopa. IlocTpoeHne rpaduKOB 3aBUCMMOCTEN 3JIEKTPUUYECKUX MMapaMeTpOB
3apsKEHHBIX TEJI OT KOOPIUHAT.

Tema 4.2. 3aK0HBI NOCTOSHHOTO TOKA

Teopusi. YcnoBus CyIIECTBOBAHMS TOCTOSSHHOTO Toka. CraimoHapHOe
AJIEKTPUYECKOE MOJIe. DIEKTPUYECKUE 1M C MOCJIECA0BATEIbHBIM U HapasjieIbHbIM
COCAMHEHUSMHU TMPOBOJHUKOB. OJEKTPOJABIKYyIIas cuia. 3akoH Oma s
HEOJHOPOAHOTO ydacTka 1enu u s nonHou nenu. [IpaBuna Kupxroda. Pacuer
Pa3BETBIICHHBIX DJJICKTPUUYECKUX IIETMei, CMEIIAHHBIX COCIMHEHUW MPOBOIHUKOB.
[IyHTBI W JOMOJHUTENbHBIC COMPOTHBIICHUS. PaboTa W MOIIHOCTH TOKa. 3aKOH
Jxoyns-Jlenna.

DnekTpudeckuil TOK B MeTaiiaXx. OCHOBHBIE MOJIOKEHUS JIEKTPOHHOW TeOopUu
MPOBOAUMOCTH MeTAIOB. CKOPOCTh YMOPSATOYEHHOTO JBHXKEHUSI SJEKTPOHOB B
MIPOBOJHUKE. 3aBUCUMOCTh COINPOTHUBIICHHS] OT TemIieparypbl. CBEpXIPOBOAUMOCTD.
OJIEKTPUYECKU TOK B  MOJYOPOBOJHHUKAX. OJJEKTpUYECKAs IPOBOAUMOCTh
NOJIYIIPOBOAHUKOB M €€ 3aBUCUMOCTb OT TeMIepatypbl U ocBerieHusi. CoOCTBEHHAs U
npyUMecHasi MPOBOJUMOCTh  TOJNYNPOBOAHUKOB. Tepmo- u  (HOTOpEe3UCTOpPHI.
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DOneKTpoHHO-AbIpouHbId  nepexoa. [lomynpoBonHukoBeIA — auon.  TpaH3ucTop.
[IpumeHeHne MOAYNPOBOJHUKOBLIX MpubOOpoB. Tpurrep kak »syemMeHT OBM.
WHTrerpanbHble CXeMBbl. OJEKTPOHHAs SMUCCUA. BonbT-ammnepHas XapaKTepHUCTHKa
auoja. OJEKTPOHHbIE IYYKM M HMX CBOMCTBA. OJEKTPOHHO-JIyueBas TpyOKa.
ONEeKTpUYECKUA TOK B pacTBOpax M paciulaBax JJIEKTPOJIMTOB. 3aKOH AJIEKTPOIU3A.
Onpenenenvne 3apsana dyekTpoHa. [IpumeHeHue dJIEKTponu3a B TEXHUKE.
DNeKTpuYecKuid TOK B razax. HecaMOCTOATENbHBIA U CaMOCTOSATEIbHBIN pa3psibl B
razax. Bugsl camocTosITeNnbHOro pa3psjia (TICIOMNi, HCKPOBOI, KOPOHHBIM, TyTOBOM ).
[Tonstue o mimasme. MI'JI-reHepaTop. DIEKTpUYECKUA TOK B BaKyyme. BakyymHbIi
MO U TPUOJ. DIIEKTPOHHO-IIyueBas TpyOka. OnbiTr Mo pe-MunnkeHa.

Ilpakmuxa. Pacuer CONPOTUBIICHUS IOCIEAOBATEIBHOIO, MNapauIeILHOTO H
CMEIIAHHOTO COCIMHEHUS ITPOBOJHUKOB. BbIUMCICHUE MaJCHUS HANPSKECHUS, CUJIbI
TOKa, BBIJCISIEMON MOIIHOCTH B IICIIM MOCTOSHHOIO TOKa. PacueT CIOXKHBIX IIETeH ¢
nomonipto  mpaBun  Kupxroda. IloctpoeHne u  aHanmu3  BOJIbTa-aMIEPHBIX
XapaKTEPUCTHUK PE3UCTOPOB, PACTBOPOB U MOITYIPOBOTHUKOB.

HTorosoe 3ansitue
KonTponpsHas pabora.

YueOHbIH (TeMaTHUYECKH) TJIAH.
2-# roj1 00y4yeHust

KoaunuecTrBo yacoB
dopmMbI
Ne HaumeHnoBanue P
IpakTn | arrecrauuu/
n/n pasjaeJia, TeMbl Bceero Teopust
Ka KOHTPOJISA
BBoaHnoe 3ansaTue 2 2
Pa3znea 1. MaremaTuka B
30 8 22
(pusnyeckux npoueccax
Tpuronomerpus KOHTPOJIbHBIA
14| P P 6 2 4 P
TECT
Jlorapudmuueckas u .
KOHTPOJIbHBIN
1.5. | nokazarenpHas 8 2 6
TECT
byHKIIUN
IIpousBoauas KOHTPOJILHBIN
16.| P 8 2 6 P
TECT
HNuarerpan KOHTPOJLHBIN
1.7. P 8 ) 5 P
TECT
Paznmea 2.
52 12 40
DJIEKTPOAMHAMHKA
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MarsuTHOE 110J1€ KOHTPO/IbHbIN
2.1. 14 4 10 P
TecT
) DneKTpOMarHuTHas 18 4 14 KOHTPOJIBHBIN
WHIYKITAS TECT
53 DJIEKTPOMAarHUTHBIC 20 4 16 KOHTPOJIBHBIN
KOJIcOAHUS U BOJIHBI. TECT
P 3.0
azaeda NTUKA U 58 16 49
KBaHTOBas (pu3nKa
BomnHoBag ontuka KOHTPO/IbHbIN
3.1. 14 4 10 P
TecT
I'eomeTpruueckas KOHTPO/IbHbIN
3.2, P 14 4 10 P
OIITUKA TecT
dusuka atroma KOHTPO/IbHbIN
33. 14 4 10 P
TecT
34 dusunka aToMHOT0 16 4 12 KOHTPOJIbHBIN
anpa TECT
Hrorosoe 3aHsTHE 2 2 KOHTPOIbHAA
pabota
Bcero 144 38 106

Conep:xanue y4e0HOro (TeMAaTH4€CKOI0) IJIaHA.
2-ii roj1 00yueHust
BBoanoe 3ansitue. Benenune B IIporpammy. HMHCTpyKTak 1O TEXHHUKE
0€30MacCHOCTH.

Pa3znen 1. Matematrka B (pM3HUECKHUX MPOLIECCAX.

YpoBeHb TMpeabsBICHUS MaTepuaia oO0eCleurBaeT y4yallluMCSl CTPOUTH
MaTeMaTU4YeCKue MOJeN (GU3HUECKUX MPOIIECCOB, a TaK¥KE IMOJIy4aTh HEOOXOIUMbIE
3HAUYCHUS M 3aBUCHUMOCTU (PU3UUYECKHUX BEIIUYUH, TOCPEJICTBOM PEIICHHS PAa3THUHbIX
ypaBHEHUH, HEPABEHCTB U aHAIH3a Tpa(uKoB.

OOyuaromuecs OyayT 3HATh:

- OCHOBHBIE COOTHOILIEHUS B TPEYTOJIBHUKE U TPUTOHOMETPUUYECKUE TOKIECTBA,
(dbopMynbl TPUBEACHUS U 3HAYEHUSI TPUTOHOMETPUUYECKUX (PYHKIUHN ISl pa3IMyHBIX

yTJIOB;

- CcBoOMCTBa JOorapupMUYECKON U OKa3aTeNbHON QYHKIUU U UX TpaduKy;

- METOAbl pELIeHUs JIOrapuMUYECKUX U [OKA3aTeIbHBIX YpaBHEHHI
(HEpaBeHCTB);

- TIOHSTHS IPOU3BOIHON U TIEPBOOOPA3HO;
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- OCHOBHBIE (hopmyIbl AUPPEPEeHINPOBAHNUS U UHTETPUPOBAHUSI.
Oobyuaromuecst OyayT yMeTh:

- TpeoOpa3oBbIBaTh TPUTOHOMETPUYECKHUE BBIPAXKEHHS UM BBIPAXKECHUS,
coJiepKalue Jorapupmel;

- peliathb IIPOCTEUILINE TPUTOHOMETPHUUYECKUE, [I0OKa3aTeIbHbIE U
JorapuMuUecKie ypaBHEHUSI U HEPABEHCTBA;

- HAaXOAUTh NPOU3BOAHYIO, a TaKK€ IIPOMEXKYTKH 3HAKOIOCTOSHCTBA W
MOHOTOHHOCTH Pa3IUYHbIX (DYHKIIWH;

- pemaTtb 3KCTPEMAJIbHBIC 3aa49 MCTOAaAMH MaTCMATUICCKOI'0 aHaJIn3a,

- HaAXOJHTh IMEPBOOOPA3HYIO (MHTETPas) Pa3IMUHbBIX JIEMEHTAPHBIX QYHKIIUHN U
IUIOIA/Ib KPUBOJIMHEWHOM TpATCLUH.

@opMbl 32aHATHI, UCIIOJIb3yEMbIE IPU U3YUYECHUH JAHHOTO pa3jena:
- JIGKIMOHHAS;

- TPAKTUKYM [0 PELIECHUIO 3a/1a4;

- nabopartopHas paborTa;

-  UHAMBUIYyallbHas padoTa;

- TpynnoBas padoTa;

- MHJMBUIYyaJibHAs KOHCYJIbTALIMS;

- TpYIIOBas KOHCYJbTALUS;

- KOHTPOJIbHBIMN TECT.

Tema 1.4. Tpuronomerpus

Teopus. ['pacduxu TPUTOHOMETPUUECKUX (GyHKUIUH. OOpatHblie
TpUrOHOMeTpUueckre  QyHkuu. TpuroHomerpuueckue  ypaBHEHHs.  Buabl
TPUTOHOMETPUUYECKUX YPABHEHHM, OCHOBHbIE METO/AbI MX peweHus. OTOop KOpHEH.
3anuch pemeHus. TpUroHoMeTpuYecKre HEpaBeHCTBA.

Ilpakmuka.  TlocTtpoenue  rpauKOB  TPUTOHOMETPUYECKUX  (DYHKIIHIA.
[IpeoOpa3oBaHue BbIpaKEHUH, COAEpPKAIIUX OOpaTHbIE TPUTOHOMETPUUYECKUE
¢yHkuu. PemeHne TPUTOHOMETPUYECKHX YpPaBHEHHWH W HEPABEHCTB Pa3IMYHBIMU
meTonamu. OTO0p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHM.

Tema 1.5. Jlorapudmudeckas u nokazarejbHas GyHKINH

Teopus. llokazatenpHast (yHKIUMA U ee cBoucTBa. Jlorapudmel, cBoiicTBa
norapupmoB. Jlorapubmuueckass ¢GyHKIMS W €€ CBOWCTBA. lloTeHmmpoBaHue u
norapupmupoBanue.  Paznuunpie  cmocoObl  pemieHusT — MOKa3aTelbHBIX |
norapu(MUUECKNX YpPaBHCHHWHA. YPaBHEHUS, CBOJIANIMECS K TIOKA3aTEeIbHBIM W
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norapupmuuecknm. Cuctemsl ypaBHeHHH. HepaBeHCTBa, coaepikaiiye moka3aTeabHbIe
u jorapudmudeckre GyHKIINH.

Ilpaxmuxa. IIpeobpa3zoBaHue BBIpAKEHUM, CoiepKaIuX Jorapudmsl. Permenue
MOKa3aTeNbHbIX YpaBHEHMM W HepaBeHCTB. HaxoxkaeHue oO0jacTu omnpeneneHus
norapuMUYecKuX ypaBHeHUH. Perienre norapuMuueckux ypaBHEHUN U HEPaBEHCTB.
Meton paumoHanuzanuu. Mcmonb3oBaHMe CBOMCTB (YHKIMH TIpU  pEIICHUU
jJorapuMHUUECKUX ¥ TIOKAa3aTeNbHBIX ypaBHEHM U HepaBeHCTB. (CuHCTeMbl
MOKa3aTeIbHBIX U JOTapu(PMUUECKUX YPABHEHHIM.

Tema 1.6. IIpousBoanas

Teopusa. CKOpoCTb NMpOTEKaHUs Mpouecca. MraoBeHHas ckopocTh. KacatenbHas
Kk rpapuky ¢ynkuuu. Ilonstue o mpeaenbHoM mnepexoje. Ilpenen, ero cBoicTBa,
3aMmeuaTenbHble npenenbl. [lpousBonnas. uddepenunan. HenpepblBHOCTH U
muddepenurpyemocts GyHkuuil. [IpaBuna BerarnciaeHus npou3BoAHbIX. [[pon3BoaHbIe
paznuuHbIXx GyHKIUNA. BTOpas mpou3BoiHas; ee MeXaHu4ecKuil cMbici. [Ipou3BoHbIe
BBICIIIUX MOPSAJKOB. YpaBHEHUE KacaTenbHOM K rpaduxy (yskuuu. [Ipunoxenue
MPOU3BOAHOM K UccnenoBanuto Gpynkuuii. MccnenoBanue GyHKIUKA HA MOHOTOHHOCTb.
JloctaTouHOE ycioBue 3KkcTpeMyMma. Haubonblliee 1 HauMeHblllee 3HaueHUsl PYHKIIUU
Ha NPOMEXYTKE (KOHEYHOM U OeckoHeuHOM). Mcmonb3oBaHuE MPOU3BOJHON B
bu3HUecKnX 3a/1a4yax.

Ilpakxmuxa. PemeHnne 3amad Ha HaxOoXkAeHHE mnpeaenoB. HaxoxneHue
MPOU3BOJIHBIX TMPOCTBIX U CIOXKHBIX (yHKIUU. PermeHue 3agay Ha HCClieqOBaHUE
GbyHKIMI HAa MOHOTOHHOCTB. Pellienue 3a1au Ha HaXOXKJEHHUE SKCTPEMYMOB (DYHKITUA.
Haxoxpaenue acumntoT rpadukoB. PemieHune 3agad Ha Hax0XJACHUE HAMOOJBIIETO U
HAaUMEHBIIIEro 3HaUYeHUs PYHKITUU Ha OTpE3Ke, pelieHue 3a71a4 Ha ONTUMHU3AIIHIO.

Tema 1.7. UaTerpan

Teopus. TlepBooOpa3nas u ee coiictBa Heonpenenennsiii unrerpai. [IpaBuna
HAXOXJCHUS TIEPBOOOPA3HBIX, HETIOCPEACTBEHHOEC WHTETPUPOBAHUE, UHTETPUPOBAHNE
0 YacTsAM, MNOJAcTaHOBKa. [lnomaas kpuBonmHeHOW Tpaneuun. OnpeneraeHHbIN
unterpan u ero cBoMctBa ®opmyna Herotona-JlelOnuna. IlpubnuxenHoe
BBIYMCIICHUE OMNPEACICHHBIX HWHTErpanoB. [lpuiioxeHuss wHTErpansoB. BeruncieHue
miomanaeii u o0beMOB reoMmeTrpuueckux ¢Guryp. Hcmomp3oBaHue uWHTErpaja B
bu3HUecKux 3a1auax.

Ilpakmuka. Pemenue 3agad Ha HaxoXJeHUE TepBooOpasHoil. Haxoxmenue
MHTETPAJIIOB PA3IMYHBIMU MeETOAaMu. PelieHue 3a1ad Ha BBIYKCICHUE IUIOLIAJN
KPUBOJIMHEMHOW Tpamnenuu, Ha HaXOoXJIeHne 00beMOB reOMeTpUYECKUX Tei. Pelenne
dbu3nYecKkux 3a7a4 Npy MOMOIIY UHTETpaa.

Pasznen 2. daekTpoanHaMuKa

YPOBCHI) MNpCAbABICHUA MaTCpUalia o0OecrieynBaeT ydqamumcesa peiuaTtb 3aJavuu
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IMOBBIICHHOI'O YPOBHA CJIIO)KHOCTH MW OJSKCICPHUMCHTAJIBHO IPOBEPATH OCHOBHBIC
3aKOHOMCPHOCTH JJICKTPHUYCCTBA U MAarH€TU3Ma, a TaKXC K0JIeOATeIbHBIX U BOJTHOBBIX
ITpOLECCOB.

Oo0yuaromuecs OyayT 3HATh:

- OCHOBHBIE TIOHATHS TEOPUU JJIEKTPOMArHUTHBIX KOJIEOAHUH U BOJIH:
ANIEKTPOMArHUTHAas MHAYKIUSA; CAMOMHIYKLUHS, WHAYKTUBHOCTb, CBOOOJHBIE U
BBIHYX/ICHHbIC KOJeOaHus; KoIeOaTeNnbHBI KOHTYp; MEPEMEHHBI TOK; PE30HAHC,
AIIEKTPOMArHUTHAs BOJHA; MHTEepdEepeHuus, AUchepcus, AU(pakiuus, MOIIpU3aLUsI
ANEKTPOMArHUTHBIX BOJIH;

- OCHOBHBIE 3aKOHBI D3JIEKTpUYECTBA M MarhHetusma: 3akoH KyioHa, 3akoH
COXpaHEHMs 3apsia, 3akoH Oma sl HEOJHOPOJHOW M TMOJHOM IEeNu, IpaBUia
Kupxroda, 3axon buo-Capapa-Jlamaca;

- OCHOBHBIC 3aKOHBbI TCOPHH OJJICKTPOMAIHUTHBIX KoJcOaHWiI M BOJIH: 3aKOH
BHGKTPOMaFHI/ITHOﬁ WHAYKIOWH, 3aKOHBI OTPAXCHHA, HIPCIOMIICHUA W IIOIJIOIICHUA
QJICKTPOMArHUTHBIX BOJIH, ITOCTYJIATBI TCOPHUU OTHOCUTCIIBHOCTH,

- CYThb OCHOBOIIOJIATAIOIIUX OIBITOB AJEKTPOJAMHAMUKHU: ONBITOB DpaHKIMHA,
BonbThl, Kynona, Oma, Amnepa, @apanes, ['epia;

- BO3MOJKHOCTM  IPAaKTHYECKOrO IPUMEHEHHs  SBJICHHMA W  3aKOHOB
AJIEKTPOJMHAMUKH: 3JIEKTPOM3MEPUTENbHbIE MPUOOpPHI, MarHUTHas 3allUCh 3BYKA,
ANEKTPOHHO-JIy4eBass  TpyOKa,  MOJYIPOBOJHUKOBBIA  AMOJ,  TEPMOPE3UCTOP,
TPaH3UCTOpP, TEHEpPaTOp IMEPEMEHHOI0 TOKa, CXeMa paauoTeleOHHOM CBS3H,
MHIYKIMOHHAs CBapKa, TPAHC(HOPMATOPBHIL;

- OCHOBHBIE W3MEPHUTEIbHbIE MPUOOPHI JIIEKTPOJUHAMUKH: OCHUILIOTpad,
MYJIBTUMETP, TEPMOPE3UCTOP;

- MCTOIbI PCIICHUA OJIMMIIMAJIHBIX 3aJa4 I10 9JICKTPOAMHAMUKC.
Oobyuaromuecst OyayT yMeTh:

- IpPaBUIBbHO OIIUCBIBATH U OOBSACHATHL OCHOBHBIE SIBJICHHS W IMpOoLCCChI
QJICKTPOAWHAMMHKH, JaBaThb TOYHBIC OIpCACICHHUA OCHOBHBIX MOHSATUM
OJICKTPOMArHeTu3Ma,

- pemaTh 3aJa4d Ha 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apsiia, 3aKOHBI
Kynona, Oma, npaBuna Kupxroda, Jlenma, 3aKkoH 3J1eKTpOMarHUTHOM WHAYKIIMH; Ha
JIBUKEHUE U PABHOBECHE 3aPSIKEHHBIX YACTUIL B AJIEKTPUUYECKOM M MArHUTHOM TOJISIX;

- BbBIYHCJIIATH HaIIPpSAKCHHOCTD, HAIIPSAKCHHUC, CUITy TOKa, pa60Ty
QJICKTPHUHICCKOT'O ITOJIA, SJICKTPOCMKOCTb, MAIrHUTHYIO HHIAYKIIUIO, CUITY HopeHua, CUIIy
AMHepa, a TaKXKXC IMapaMCTpPhI K0JIEOATeIILHOIO KOHTYpa U BHCKTpOMaFHHTHOﬁ BOJIHBI,

- I/I306pa}KaTB N YUTaTb OJCKTPHUYCCKHUC 1LCIIKM, 3aBUCHUMOCTH OCHOBHBIX
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napaMeTpoB KoJaebaTeIbHOro KOHTYpa OT BPEMEHH;
- CTPOUTb BEKTOPHBIEC JUArpaMMbl AEKTPUUECKUX KOIeOaHUM;

- ONpEAeNATh JKCIEPUMEHTAIBHO  MapaMeTphl  DJIEKTPUUECKUX  IIeTei,
IPOBEPATh UX HUCIPABHOCTh; U3MEPATH MapaMeTphbl AJIEKTPUUECKOTO M MATrHUTHOTO
noJiel; MoJiydaTh Ha ociuuiorpade KapTUHY dJIEKTPUUYECKUX KOJIeOaHUU U (UTYpPHI
Jluccaxy;

- TIONIb30BAaThCA (PU3MYECKUMHU TPHOOpaMHU: aMIIEPMETPOM, BOJIBTMETPOM,
MYJIBTUMETPOM, OCIIIITIOrPadoM, TEHEPATOPOM AIEKTPUUECKUX CUTHAJIOB;

- peuiaTthb 3aaa4M I10 IJICKTPHUICCTBY, MArHCTU3IMY, KoJIeOaHMSIM TTOBBIIIICHHOTO
YPOBHA CIIOKHOCTH U OJIMMIIMAIHBIC 3a1a9U.

(I)OprI 3aHﬂTHﬁ, HCITIOJIB3YCMBIC ITPHU U3YUCHHUH JAHHOI'O pa3Jciia:

JICKIITMOHHA,
- HMHIMBHUAYyaJbHas paboTa;

- IrpymnmnoBas pabora;

- WHAUBHUIYaJbHAsI KOHCYJIbTAIUS,
- TpynmnoBasi KOHCYJIbTAIIUS;

- HUTOTrOBBIN TECT.

Tema 2.1. MarauTHoe noJie

Teopus. MarautHOE B3aUMOJEHUCTBUE TOKOB. MarHuTHOE noJie Toka. MarautHas
MHAYKUOUS. JIMHMM MarHuTHOM WHAYKUWU. MarauTtHeii motok. Cuia  Awmrmepa.
[TpuHIMI AEUCTBUSI DJIEKTPOU3MEPUTENBHBIX MpUOOpoB. ['pomkoroBoputens. Cuna
Jlopenua. JIBM>KEHUE NEKTPUUECKUX 3apS0B B JIEKTPUUYECKOM U MATHUTHOM TOJISIX.
VYckoputenu 3apsbKeHHbIX vacTull. Macc- cnektporpad. MarHuTHble CBOWCTBa
BEILIECTB. DJEKTPUUECKUIN JBUTATEIb IOCTOSSHHOTO TOKA.

Ilpakmuka. BplYHACIIEHHE WHAYKIAM MAarHUTHOO MTOJSA I Pa3IudYHOU
KoH(purypamuu mpoBogHUkoB. Pacuer cuminbl Ammepa u JlopeHia, mapameTpoB
TPACKTOPUU 3aPSHKEHHBIX YaCTUI[ B MArHUTHOM Iojie. KadecTBEeHHOE ONucaHue
SIBJICHUM, CBSI3aHHBIX C MATHUTHBIM ITOJIEM B BEIIICCTBE.

Tema 2.2. JjiekTpOMarHuTHasi MHAYKIUS

Teopus.  SIBneHune  >JIEKTpOMAarHUTHOM  WHAyKuu. ODAC  wUHIYKIUW.
NHIyKIIMOHHOE AIEKTPUUYECKOE T0JIE. 3aKOH 3JIEKTPOMAarHuTHON nHAyKuu. [IpaBuiio
Jlennia. BuxpeBoe dleKTpUYecKoe ToOJIe. NEKTPOAMHAMHUUYSCKUN  MHKPOQOH.
Camounpaykuus. MHAykTMBHOCTH. BnusiHue cpeiapl Ha WHIYKTUBHOCTb. ODHEPTUs
MarHutHoro mnojisi. IlnotHocTe »Hepruu. OTHOCHUTENBHOCTH BJIEKTPUUYECKOTO U
MAarHUTHOrO noJiei. [IoTHOCTh SHEPTHM MArHUTHOTO MOJIA. DJIEKTPUUECKN T€HEPATOP
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IIOCTOAHHOI'O TOKA.

IIpakmuka. PemieHue KaueCTBEHHBIX M PACUETHBIX 3a/1a4 IO 3JIEKTPOMArHUTHOM
uHAyKIuu. Berauciaenue DJIC caMOMHIYKIMM, DHEPTUU 3apsSHKEHHOM KATYIIKU U
MarHUTHOTO TOJIS.

Tema 2.3. DjeKTPOMArHUTHBbIE KOJIEOAHUS U BOJIHBI

Teopusa. KonebartenpbHOe ABIXKEHUE U KojeOarenpHas cuctema. CBOOOTHBIC
KOJ€OaHUsI B HJACAIBHBIX KOJEOAaTEeNbHBIX cHCTeMax. ['apMOHMYecKue KoseOaHHs.
[lepwon, wdacrota, amrmuTyna, ¢asza TapMOHWYECKWX Kojebanui. [IpuHIumn
cynepnosunuiu. ['paduyeckoe npeacrapieHue rapMOHHMUYECKUX Konebanuii. CroxkeHne
rapMoHUYecKux kosneOanuii. Bexropusie auarpammel. Herapmonudeckue kosneOaHus.
CBoOo/HbBIE 3JEKTPOMArHUTHBIE KoJjieOaHUsi B KoHType. [IpeBpaliieHue sHepruu B
KoJsiebaTeIbHOM KOoHType. COOCTBEHHAasl yacTOTa KOJeOaHUN B KOHType. 3aTyXarolue
ANEKTPUUECKUE KoJieOaHUsA. AHAJIOTUS DJIEKTPOMAarHUTHBIX M 3IEKTPUYECKUX
KoJjiebanuii. ABToKoneO0anus. ['eHepaTop He3aTyxarolmux KojieOaHuii (Ha TpaH3UCTOPE).
BrinyxkneHHble — anekTpudeckue — kojeOaHus. IlepemenHwii  Tok. ['eHepartop
IIEPEMEHHOr0 TOKA. JIEMCTBYIOIME 3HAYECHUS HANPSKEHUA M CWIBI TOKA. AKTUBHOE,
€MKOCTHOE M HMHJIYKTHBHOE COIPOTHUBIICHMS. 3aKOH OMa Il 3JEKTPUYECKOM Lenu
nepeMeHHOro Toka. Pe3onanc HanpsokeHuil u  TOkoB. CrocoObl MOIy4YEHUS
HerapMoHHUYecKux kojebanuil. Tpancpopmarop.

DJIEKTPOMAarHUTHOE IOJIE. DJIEKTPOMATHUTHBIE BOJHBI M CKOPOCTH KX
pacnpocTpaHeHusl. YpaBHEHUE BOJNHBL. OTpakeHHe, MpenoMJIeHUuEe, UHTEpPepeHIIts,
audpakuys, NOJApU3alMs 3JIEKTPOMArHUTHBIX BOJH. ODHEPrusi 3JIEKTPOMArHUTHOU
BOJIHBI, 00bEMHAsl TUIOTHOCTb dHEpruu BoJHbI. M300perenue paauo A.C. ITonoBbiM.
[Mpuniun paauorenedOHHON CBS3M, MOIYJIAIUA U JAeTekTUpoBaHue. [IpocTeitmimii
panuonpueMHuk. Pagnonokauus. TeneBunenue. Passutue cpencts cBsa3u B Poccun.

[TocTynatel TEOPUHM OTHOCUTEIBHOCTU OHHIITEHHA. (OCHOBHBIC CIEJICTBUS
TEOPHUHU OTHOCHUTEIBHOCTH M MX SJKCIEpUMEHTabHas mpoBepka. CKOpPOCTh CBETa B
BAKyyM€ Kak MpenelibHasg CKOPOCTh nepefadn curiana. Mmmynec, sHeprus U Macca B
PETNATUBUCTCKON TUHAMUKE.

Ilpakmuka. TlocTpoeHWE BEKTOPHBIX JHArpaMM SJIEKTPUYCCKUX KOJICOAHUH.
Pacuer mnapameTpoB 1lemM TMEPEMEHHOTO0 TOKa (EMKOCTHOTO U WHIYKTUBHOTO
CONPOTHUBJICHUA W  MOUIHOCTH TIEPEMEHHOro Toka). Pemienwe 3amad 1o
AIIEKTPOMATrHUTHBIM KOJIEOAHUSM U BOJIHAM, pacueT KoddduimenTa TpaHchopMaIum.
KauectBenHnoe u unciennoe onrcanue 3PGeKToB TEOPUH OTHOCUTEIBHOCTH.

Paznen 3. Ontuka. KBanToBas u siiepuasi pusuka

VYpoBeHb NpeabsABICHUSI MaTepuaga 00eCleunBaeT y4alluMcsl peulaTh 3aJ1a4u
MOBBIIICHHOIO YPOBHS CIIOKHOCTU M JKCIEPUMEHTAIbHO IPOBEPATH OCHOBHBIC
3aKOHOMEPHOCTH ONTHKH, ATOMHOU (DU3UKHU U (PU3UKK aTOMHOTO sijipa.
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OOyuaromuecs OyayT 3HATD:

- OCHOBHBIE [TOHSTHUS ONITUKU: CBET, JINH34, 3€PKaJI0, MHUMOE U IEHCTBUTEILHOE
u300pakeHue; uHTepPepeHius, Tudpakius U NoasIpu3alus cBeTa; MTudpaKkiMOHHAs
penieTKa, 30HHas IUIACTUHKA;

- OCHOBHBIC TIOHSATHS KBAaHTOBOH (DU3WKHU: TEIUIOBOC H3Iy4YCHHE, aOCOJIOTHO
YepHOe TeNo, KBaHT, (OTOH, GoTod(PPEeKT, CcTanMOHAPHOE COCTOSHHE, W30TOI,
KBaHTOBaHHWE U JIUCKPETHOCTD, AcOPOMIICBCKas JUTMHA BOJIHBI, SJIPO, HEHTPOH, ITPOTOH,
SJICPHBIN peaKTOp, CIYCTUYUK U JICTEKTOP YaCTHII U JP.;

- OCHOBHBIE 3aKOHBl ONTHKHU: 3aKOH OTPAXXCHUS W TMPEIOMIICHHUS CBETa,
ypaBHEHUE TOHKOW JIMH3BI U CQEpUUECKOro 3epKajia, YCJIOBHE MAaKCUMYMOB U
MUHUMYMOB HWHTEpPGEPEHIIMOHHOW M JUPPaKIMOHHOW KapTHHBI, 3aKoH byrepa-
Jlam6Gepra-bepa, 3akon Maitoca;

- OCHOBHBIE 3aKOHBI KBAaHTOBOM (hr3uKHU: 3aKkoHbl Buna u Credana- bonpiimana,
3akoHbl CTOJETOBa M ypaBHEHHE DWHIITENHHa Ui Portorddexra, nocrynarsl bopa,
runoreza Je bpoilns, cooTHomieHue HeompeaeneHHocTed ['eif3enOepra, 3akoH
PaAMOAaKTUBHOTO pacnaia, IpaBuia CMEIIECHHS PU PATMOAKTUBHBIX U3ITyUYECHHUSIX;

- CYTh OCHOBOIIOJIATAIONIMX OINBITOB ONTHUKHA M KBAHTOBOW (DU3WKH: ONBITOB
HrroTtona, FOura, ®penens, Pezeppopna, Komnrona, Croneroa, Jlebenena u np.;

- BO3MOXHOCTH TPAKTUYECKOTO MPUMEHEHUS SIBJICHUW W 3aKOHOB ONTHUKH M
KBAaHTOBOM (DM3UKU: OYKH, MPOCBETISAIONIAs ONTHKA, Tejaeckor, (orodnemeHt, [13C-
MaTpulla, CIIEKTPaIbHbIN aHATIU3, ATOMHAS DJICKTPOCTAHIIUSA, JTyUeBasi Tepamnus u Jip.;

- OCHOBHBIE H3MEpPUTEIbHbIE NPUOOPHI ONTUKUM W KBAHTOBOM (PU3UKHU:
TIOJISIPOU/I, pedpaxromerp, criektporpad, nudpakImoHHas pelieTKa,
(OTOPNEKTPOHHBINA YMHOXKHUTENH, GOTOPE3UCTOP, CueTUHK [ eiirepa;

- MCTOIbI PCIICHUA OJIUMIIMAIHBIX 3a1a4 I10 OIITHUKC U KBAaHTOBOH (I)HBI/IKG.
Oobyuaromuecst OyayT yMeTh:

- MpaBWIbHO OMHUCHIBATH M OOBSCHATH OCHOBHBIE ONTHYECKHE U KBAHTOBBIC
SBJICHUSI M TIPOLECCHI, 1aBaTh TOYHBIE OINPEIECICHHUS] OCHOBHBIX MOHSTHA ONTHUKH U
aTOMHOU (pU3UKH;

- pemiatb 3aJadyd  Ha 3aKoHbl (ororddexTa, 3aKOHbI BOJHOBOM U
r€OMETPUYECKOM ONTHUKH, 3aKOH PaJIMOAKTUBHOI'O pacraja;

- BBIYUCIIATH MAapaMeTPhl ONTUYECKUX cUCTeM ((POKYCHOE pacCTOsTHUE JIUH3HI,
YBEIUYCHHUE N300paKEHNUS, TONIIUHBI TIJICHOK ), aTOMHBIX COCTOSIHUM (PagyChl OpOUTHI
M CKOPOCTh DJICKTPOHA, paboTa BBIXOa AJICKTPOHA) U SACPHBIX Peakiuii (BoiAeIsieMas
TeIJI0Ta);

- CTPOUTH X001 queﬁ B OIITHYCCKHUX CHUCTEMaAX, I/1306pa)KaTB
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UHTEp(PEPEHIIMOHHBIE U TU(PPAKIIUOHHBIE CXEMBI, a TaKXKe SHEPreTUYEeCKHE YPOBHU
aToma;

- TPOBEPATh HKCHEPUMEHTAJIBHO 3akoH Maitoca, 3aKOH MPEJIOMIICHUS U
OTpakeHHsI cBeTa, 3akoH byrepa-Jlambepra-bepa; monydats nnTepdepeHIINOHHBIE U
au(pakIMOHHBIE KAPTUHBI MO PA3JIUYHBIM CXEMaM M ONPEAEATh U3 HUX HapaMeTphl
OTPaXXAIOIIUX M MPOIMYCKAIOIINUX CUCTEM, ONPEAEATh (POKYCHOE PACCTOSHUE JIMH3HI;
HaOJII0AaTh ATOMHBIE CIIEKTPHI;

- TIONB30BAThCS (PU3MUECKHUMH NpUOOpaMU ONTUKH U KBAHTOBOM (DU3HKH:
noJisipousIoM, pedpakroMeTpoMm, crHekTporpadom, AUPPAKIHOHHOW PEIIETKOM,
(pOTORIEKTPOHHBIM YMHOKUTEIEM, (DOTOPEZUCTOPOM, JTUH3OM;

- pfliaTb 3aJa4u II0 OIITUKE H aTOMHOM (1)I/I3I/IKC ITOBBIMNICHHOI'O YPOBHA
CJIOKHOCTH U OJIMMIIMAIHBIC 3a1a4H.

®opMbl 3aHATHIA, UCTIOIb3yEeMbIE TPU U3yUYEHUU TAHHOTO pa3jiena:
- JIeKIIMOHHAS;

- MHJUBUIyaJIbHAs padoTa;

- Tpynnoas paldoTa;

- MHJAMBU]yaJIbHAsl KOHCYJIbTAIIMS;

- TpYMNIOBas KOHCYJbTAlMS;

- WTOT'OBBIMN TECT.

Tema 3.1. BostHOBasi onTuka

Teopusi. DNEKTPOMATHUTHBIC WU3Jy4YE€HUS PA3HBIX JJIMH BOJIH - PAJUOBOJIHBI.
NHppakpacHoe U3nydeHue, BUIUMOE U3IIyYeHHUE, YIbTpadruoIeTOBOE, PEHTT€HOBCKOE
n raMmma-uszinydeHue. CBeT Kak »dJeKTpoMarHuTHas BojHa. CKOpPOCTh CBeTa.
Korepentnocts. UnTepdepennms ceera. Mutepdepennrionnsie cxemsl (cxema FOHra,
3epkaiio Jlnotina, Ounpusma u Ouzepkana Openens). CrieKTpaabHOE Pa3IoKEeHUE TIPU
untepdepeniuu. Judpakmus ceta. [lpunmun [toiireHca-Openens. Meton 30H
Openens. JludpakimoHHas pemerka.

Hudpakunonuslii crekrp. OnpeneneHue JUIMHbI CBETOBOW BOJIHBI. [loHsiTHE O
rojorpaduu. Ilonspuzauus cBera U ee NpPUMEHEHHWE B TexHUKe. Jlucnepcus u
norjomeHue cBera. 3akoH byrepa-JlemOepra-bepa. [lucnepcuMoHHBIH —CHEKTP.
CnexTpockKorl.

IIpaxkmuka. N300pakeHue, aHAIN3 U pacueT pa3InuHbIX HHTEP(PEPEHIIMOHHBIX U
mudpakIMOHHBIX cxeM. Perienue 3aay Ha 3akonsl byrepa-Jlam6epra-bepa u Maitoca.
Bpruncnenne M3MEHEHUs UIMHBI, YaCTOThI, CKOPOCTM U MHTEHCHUBHOCTH CBETA IPH
POXOKAEHUU €r0 Yepe3 BEUIECTBO.

Tema 3.2. 'eomeTpuueckasi onTHKA
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Teopua. I'eomeTpryeckas ONTUKA KAK MPEAEIbHBIMA CIy4al BOJIHOBOW ONTHKH.
3aKOHBI T€OMETPUUYECKON ONTUKH: 3aKOH IPSMOJIMHEHMHOrO paclpOCTPAHEHHUs, 3aKOH
OTpa)keHHUs, 3aKOH npenomiieHus cBera. [Tpunmmn depma. Ilnockoe u chepuueckoe
3epkana. IlomHoe otpaxenue. Jlunza. ®opmyna ToHkoM nuH3bl. Cdepuyeckas u
XpomaTuueckas abeppanusi. Y BEIMUEHUE JIUH3bI.

I'na3 kak ontuueckas cucrema. Jledextel 3penust. Ouku. oromerpus. CBeTOBOM
notok. Cuna cBera. OcBemeHHOCTh. 3akOH oOcBemeHHOCTH. CyOBEeKTHBHBIE U
OOBEKTUBHBIE XapaKTEPUCTHKU u3iydeHusa. Ontuueckue mnpubopsl. doToammapar,
MPOEKIIMOHHBIC ~amnmapathbl, JyMa, MHUKPOCKOI, 3pUTENIbHbIE TPYObl, TEIECKOI.
Pa3pemaromiast ciocoOHOCTh ONTUYECKUX TPUOOPOB.

IIpakmuka. IlocTtpoeHue xoma myya (HU300pakeHHWI) TpPU MPOXOXKICHUU
(oTpakeHUM) CBETA B PA3IUYHBIX ONTUYECKUX CUCTeMaX (JIMH3BI, TPO3payHbIe MPU3MbI
Y TUIACTHUHBI, 3€pKaja), ONpeleieHre MapaMeTpoB 3TUX cUCTeM. Pemienue 3amad Ha
3aKOHBI OTpa)XX€HUsSI W TpesioMJieHHs. BpruucieHue napamMeTpoB H300paKEHUS B
paznuyHBIX TpHOOpaxX, BOOPYKAKOUIUX I1a3 YeJoBeKa (TEJIECKOI, JIylla, MUKPOCKOIN).
Pacuetsl (oTOMETpHUYECKHX BEJIWYMH B Ciydae pa3jIMYHbIX HCTOYHUKOB CBETa U
OTPAKAOIIUX OBEPXHOCTEM.

Tema 3.3. ®Duzuka aroma

Teopusi. BO3HUKHOBEHHE Y4YEHHs O KBAHTAX. 3AKOHBI TEIIOBOIO M3JIyYEHHS.
dotoanexTpuueckuil 3GPext u ero 3akoHsl. YpaBHeHue (orodpdexra. oToH, ero
sHeprus u umnyinbsc. Ipdexkt Komnrona. Onsir bore. Ilpumenenne dpororddexra B
texHuke. JlaBnenune cBeta. OmnbiThl JleOenea. Dddexkr Komnrona. BonHoOBbIE U
KBAaHTOBBIE CBOMCTBA cBETA. OMBITHI U SABJICHUS, TOATBEPKAAKOIINE CII0KHOCTh aATOMA.
Mopnens atoma Pesepdopna. KBantoBeie noctynarsl bopa. Mozgens atoma Bojopoaa
no bopy. Ilpoucxoxnenue nuMHEHYaThIX CHEKTPOB. CHEKTPbl U3IYYEHHUS U
nornomeHusa. Onbitel @panka u ['epa. CeKTp SHEPTETUUECKUX COCTOSHUN aTOMOB.
CnexrtpanbHblii aHanu3. TpynHoctu teopun bopa. ['mnoreza ne bpoiins. BonHoBbie
cBoiicTBa oJyiekTpoHa. KopnyckynsipHo- BomHOBOM — ayanmn3M. COOTHONIEHHE
HeonpeaeneHHoctelt ['eiizenoepra. [lonstue o kBaHTOBOM MexaHuke. COOTHOIICHUE
HeonpeaeneHHocTell. AToM Bonopoaa. CIMH 3JEKTPOHA, MHOTO3JIEKTPOHHBIE ATOMBI.
Beinyxnennoe wmsnyuyenue. Jlazepsl m ux npumeHenue. [loHsaTHe 0 HeEIMHENHON
OITHKE.

Ilpakmuka. Bbruucienne XapaKTEpUCTHK TEIUIOBOTO H3JIyueHHUs aOCOIIOTHO
yepHoro tena. IloctpoeHne 3HepreTMueckux ypoBHEM aToMa M pacdeT MapameTpoB
NIEKTpOHa B arome. Pemenue 3amay Ha 3akOoHbI (QOTO3(PPEKTa M COOTHOLIECHHUS
HeomnpeaeneHHocTu ['eifsenOepra, ompeaesieHue BOJHOBBIX W KOPHYCKYJISPHBIX
napaMeTpoB (POTOHA U MUKPOYACTHIL.

Tema 3.4. ®u3zuka aTOMHOIO0 siApa
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Teopus. CoctaB atromMHOro snapa. M3zoromnbl. fnepHble cuibl. DHEPrusi CBS3U
aTOMHbIX sifep. CHekTp SHEpPreTUYEeCKHX COCTOSHUM aTOMHOro sjapa. ['amma-
usznyuenue. PannoaktuBHOCTh. PajnoakTuBHBIE TpeBpaileHus siaep. Amnbga-, Oera-
pacnaj, raMMa-u3iiydeHue npu ainbga- u Oera-pacnagax. Helitpuno. MckyccTBeHHas
paguoakTUBHOCTh.  [IO3UTPOH.  DKCIEpUMEHTAIbHBIE  METOAbl  PETUCTPALUU
3apSOKEHHBIX  YacTHUIl. 3aKOH paJUOaKTUBHOIO pachajga. SaepHble  peakiui.
DHepreTUYecKuil BBIXOJ AJIEPHBIX peakuuil. Jlenenue suep ypaHa. AnepHsiil peaktop.
Tepmosinepnas peakuus. [lonydeHnre paioOaKTUBHBIX U30TOINOB U UX UCIIOJIB30BAHHUE.
[TonsiTHE O 103€ M3ITYYECHHS U OMOJIOTrMYECKOM 3aIUTe.

SHCMCHTapHBIC YaCTHUIIBI. AHTI/I‘{aCTI/IHLI. Bzaumnbie IMpCBpaIICHUA
QJICMCHTAPHBLIX  YaCTHII. CDYHI[aMCHTaJ'IBHI)Ie BSaHMOﬂeﬁCTBHH. KJIaCCI/I(i)HKaHI/ISI
QJICMCHTAPHLIX YaCTHII. CHGKTpLI QJICMCHTAPHbIX YaCTHII. JIenTOHBI. A,ZIpOHI)I, KBAapKH,
TJIFOOHBI.

llpakmuxa. Pemenwe 3amad Ha MPaBWIO CMELICHHS INPHU PaTUOAKTHBHBIX
M3IIYYCHHUSIX M 3aKOH pAJUOAKTUBHOIO  pacnajna. BeluumcieHue  3HEpruw,
BBIJICIISIIOIICICS B siiepHBbIX peakuusax. CocTaBlIeHHE YpaBHEHUH TEpPMOSIEPHBIX
pEeaKIMii U ONpereIeHUE IPOAYKTOB 3THUX PEAKLIUN.

HUTorosoe 3angarue
KontponsHas padora.

OPI'AHU3ALIMOHHO-IEJAT'OI'MYECKHUE YCJIOBUSA
PEAJIM3ALIMU ITPOI'PAMMBI

Paznen dopma [Ipuémsbl u MmeTozpbl Hunaktuueckuit | TexHuueckoe ®opma
3aHATHS OpraHM3auu marepual. HO/IBEICHUSI
OCHAII[CHHE
00pa3oBaTeIbHOTO DJIeKTPOHHBIE UTOTOB
nporecca HUCTOYHHKH
Marematrka | KomOunu | 1)Uuadopmanuonno- | 1) Pazgatounsie 1) Mepconansh | 1) Kourponsha
B pOBaHHAs | PELENTUBHBIM MaTepuabl bIll KOMIIBIOTED | 51 paboTa
busnuecKux 2)PenponykruBHsiii | 2) [Ipesentanuu 2) TIpoekionH
. 2) KouTposbx
nporeccax 3)[IpobremHoe 3) Caiir oe 5
) bIi TECT
U3JI0KECHUE alexlarin.net o0opynoBaHue
4)YactuuHo- 4) Caiir mathus.ru |3) doctym k
MTOMCKOBBII cetu UHTEpHET.
5) lucTaHIIMOHHBII 4) Hanuune
3JIEKTPOHHOU

IIOYTHI
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Mexanuka | KomOunu | 1)Mubopmarmionno- | 1) YueOHo- 1) Mepconansh | 1) Kourponsha
pOBaHHAs | PELENTHBHBINA METOIUIECKOE BIll KOMIIBIOTED | 51 paboTa
2)PenpoaykTuBHBIN | TOcOOUE 2) IpoekironH
2) KoHtposbh
3)IIpobaemuoe «Kunemarukay, oe .
bIl TECT
U3JIOKCHUE «/luHamukay, obopyoBaHHe
4)YactuaHo- «3aKOHBI 3) Hocrym k
TTOMCKOBBIN COXPAHEHUSD» cetu MHTEpHET.
5)Aucranimonnbiii | 2) Paznarounsie 4) Hanuuwue
MaTepUaIbl 3JI€KTPOHHOMN
3) Ipe3enTanus MOYTHI
4) Caiir mathus.ru |5) JlemoncTpaig
HOHHOE U
nmaboparopHoe
obopynoBaHue
MouekyIspH KomOunu 1) UadopmarmonHo- (1) YuebHo- 1) IMepconansh | 1) Konrponsna
OBaHHAs B 5
as (pusuKa P pELENTUBHBIN METOIUYECKOE bIM KOMIIBIOTED | 51 paboTa
2) PenpoayKTHBHBIN [TOCOOME 2) IpoexunoHH
2) Konrponbu
3) IMpobiaemuoe «MouekysipHas oe
bIl TECT
U3JI0KCHUE bu3ukay» obopynoBaHue
4) YacTuuHo- 2) Pa3ngarounbie 3) Hoctym Kk
HOUCKOBBIN MaTepUabl cetu MHTEpHET.
5) Mucranimonnsiii  (3) [Ipesenrtarmu 4) Hanuuwue
4) CaiiT mathus.ru | aneKTpoHHOIA
HOYTBI

5) JlemoHcTpaIy
MOHHOE U
nabopaTopHoe
obopyoBaHue
¢du3ngeckoro
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DnexTpo- Kombunu | 1) yypopmannonto- [1) Yae6ro- 1)  Tlepco |1) Konrpombua
JTUHAMHUKA poBataz peLenTHBHBIH METOAMYECKOE HaJIbHBIN s pabora
2) PenpoiyKTUBHBIN [TOCOOME KOMIIBIOTED
3) IMpobiaemuoe «DIEKTPUIECKOE 2) IpoeknoHH 2)vK0HTp OJIBH
U3JI0KEHUE oJe. 3aKoHBI |0€ b TeCT
4) YacTuuHo- MMOCTOSTHHOTO obopymoBaHue
TTOMCKOBBIN TOKa», 3) Hoctym
5) JluctaHioHHbIi [« MarHuTHoe moJie. | cetu MHTepHeT.
OnekrpomarautHas | 4) Hammune
VHTYKIIHS)», AIIEKTPOHHOM
«Konebanus U | ITOYTHI
BOJTHBD 5) JlemoHcTpaIy
2) Pa3zgarounbie HOHHOE U
MaTepUaIbl naboparopHoe
3) IpesenTanuu obopymoBaHue
4) Caiit mathus.ru | pusudeckoro
KaOuHeTa
Onryka n Kombunn | ) ypopmanmonno- 1) VueGHo- 1) TlepconansH | 1)KonrposibHa
KBAaHTOBasi | pOBaHHAs . .
busmka pELeNTHBHBIH METOAMYECKOE bIif KOMITBIOTEP s paboTa
7) PenponyktuBHbiii [mocodue «Ontuka. [2) TIpoekunoHH
8) IIpoGiemHoe KBantoBas oe Z)KOHUTPOHBH
U3JI0’KEHUE buznka» o0opynoBaHue bl TCCT
9) YactuuHo- 2) Pasmarounbie 3) Joctym k
MIOUCKOBBI. MaTepUaIbl cetu MHTEpHE.
Nucranimonnsiii  3) [pesenrarmun 4) Hammuue
4) Caiir mathus.ru  prieKTpoHHOMI
[OYTHI
5) Jlemon
CTpaIlMOHHOE
151
naboparopHoe
o0opynoBaHue
(u3nIecKoro
KaOuHeTa
CIINCOK JIUTEPATYPbBI
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