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IloacuuTtenbHas 3anucKa

Dusuka, Kak Hayka o0 Haubosee OOLIMX 3aKOHax MPUPOjIbl, BHOCHT CyIle-
CTBEHHBIH BKIIal B CHCTEMY 3HaHui 00 okpyskarouem mupe. OHa packpbiBaeT polib
HAYKH B 9KOHOMMYECKOM M KYJIbTYPHOM PasBUTHK 00L1ecTBa, crocodcTryeT Hopmu-
POBaHHIO COBPEMEHHOIO HAYYHOI0 MHPOBO33peHHA. ABIAACH OCHOBOH HAYYHO-TEX-
HUYECKOTo nporpecca, (pU3nKa MokasbiBaeT NyMaHMCTHYECKYIO CYLIHOCTh HAY4YHBIX
3HAHWH, MOJAYEPKUBAET UX HPABCTBEHHYIO LIEHHOCTb, (POPMUPYET TBOPYECKUE CIIO-
codHoCTH ydaummxced. ['yManuTapHoe 3HaueHUe (QU3MKM COCTOMT B TOM, YTO OH& BO-
opyxaeT 0o0ydarollerocss Hay4dHbIM METOAOM MO3HAHMSA, MO3BOJSIOIIHM TOTYYaTh
OOBEKTHBHBIE 3HAHHS 00 OKPY/KAIOIEM MUPE.

HopmatuBHBbIE 1OKYMEHTbI

1. @enepanbHblid 3akoH Poccuiickoit @enepauuu ot 29 gexadps 2012 r. No
273- @3 «O6 obOpazoBaHuu B Poccuiickoit Gegepaunny,

2. Tlpuxasz Munucrepcrsa o0Opa3osaHus M Hayku PD ot 29 asrycra 2013 r.
Ne 1008 «O06 yrBepxaenun [lopsjaka opranuszaiuy M ocyllecTBieHus o0pa3oBa-
TCITBHOW ACSITE/IBHOCTH 10 NONOIHUTENbHBIM 0011e00pa3oBaTe/ibHbIM TPOrpaMMamy.

3. Ilucemo Munobprayku Poccun No 09-3242 o1 18.11.2015 «O Hanpagie-
HUM HHOOPMaLKKy (BMecTe ¢ «MeTOIMYeCKHMH PeKOMEHAALMAMHU N0 IPOSKTUPOBA-
HUIO JIOTIOJIHHTENLHBIX OOIIEPa3BUBAIOIIMX NPOrpamMM (BKJIKYas pa3HOYPOBHEBbIE
[IPOrPaMMBl )»

4. CanurapHo-3nujiemMuosioruyeckue npaBuia u  HopmatuBbl CanlluH
2.4.43172-14 «CaHurapHO-3MKAGMHOJIONMYECKHe TpeOOBaHHA K YCTPOHCTBY, CO-
JEPIKAHHIO U OpraHK3alMK pexuma padoTsl 00pa3oBaTeIbHbLIX OpraH|3aLlHi 10MoJ-
HHTEJILHOIO 00pasoBaHMA AeTeH» (yTB. rocraHosiieHHeM [ 1aBHOIrO rocyaapcTBeH-
HoOro caHutapHoro Bpada P® ot 4 vions 2014 1. Ne 41).

Jlannas nporpamma paspaboTaHa Ha OCHOBE IPOrpaMM:

s «Dusuka» (pazpadorumku: Jleyxuna WM.I'., ermanckuii A.A., Kosnos
C.A., nenaroru LlenTpa «llouck» - CtaBponons, 2016r.);

® «H30pannbie Bonpockl (husukmy (pazpadorunk M.A. CtpokoBsa, neaa-
rorjononuuTenbHoro odbpazosanus I'bOVY Illkona Ne 46 - Mocksa, 2016r.);

s «Duszuka  ans Beex» (pa3paboTyuuk ['opekoBa T .K., nexaror
nononHuTenbHoro oopasosanus ' BOY Illkona Ne 1454 - Mocksa, 2016r.).

HanpasienHocTs nporpammibl

[Tporpamma «B rayOunax dusukuy (nanee Ilporpamma) uMeer ecTecTBEeHHO-
Hay4HYIO HalpaBji€HHOCTh, B CBA3M C 9TUM PAcCMATPHBAIOTCSA TPH AKTYalbHbIX ac-
MeKTa U3yueHus:

° TCOPETHYECKHUH: COJEpKaHMe MPOrpaMMbl paccMaTpHUBaeTCs Kak cpel-
CTBOOBJIA/IEHUS KOHKPETHLIMY (DU3HYECKUMH 3HAHUAMH H YMEHHUSIMH, HCOOXOIUMBI-
MM JUIs IPUMEHEHHS B MPAKTHYCCKOHN JIATEIbHOCTH U /ISl H3YUYEHHS CMEMHBIX JIMC-
LIUTLIHH;

° MPUKJIAAHON: CoJepKaHue NporpaMmMbl pacCMaTpUMBAETCH KAk CPeiCcTBO
MO3HAHHWS OKPYIXKAIOUIEro MHpa, ¢ MOMOLLLI KOTOPOro OCYLLCCTBASCTCS Hay4HO-
TEXHUYECKHH NIPOrpecc U Pa3BUTHE MHOIMMX CMEKHbBIX JIUCLMITIMH;

° o01IeodpasoBaTenbHbli: cojepKaHHe NPOrpaMMbl pacCMaTPHUBALTCS KaK
CPEACTBO Pa3BUTHsI OCHOBHBIX MO3HABATE/bHBIX [IPOLLECCOB, YMEHHUS aHAIU3UPOBATD,
BBISIBIIATE CYLLUHOCTH M OTHOLLIEHMS, pazpadarbiBaTh (J1aHbl 1eHCTBUI W jlenaTh J10ru-
YE€CKHE BbIBO/IbI, OMUPAsICh HA TAKKE AUCIMIIMHbL, KAK MareMaTHka, puinka, XumMusl.
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AKTYaJIbHOCTD IPOTPAMMbI

AKTyanbHOCTh IIPOrpaMMbl 00yCOBICHA TeM, YTO B HACTOALICE BpeMs BOO-
11€CTBE MOBBILICH UHTEPEC K €CTeCTBEHHBIM HayKaM. MHOIrHe acneKkThl COBPEMEHHOIH
KH3HH - HAy4HO-TEXHMUECKHIl MpOrpecc, aBTOMATH3allg NPOM3BOJICTBA, OCBOEHHE
KOCMHYECKOTO TIPOCTPAHCTBA W T.J., HEMbICIUMbL Oe3 ycnexoB B 0011acTH HU3UKH.
@u3uKka - 5TO OCHOBA TEXHUHYECKUX HAYK. 3HAHHA MO (QU3MKe ABISKOTCS HAYATbHON
0a30MA7IA U3yYeHHS ClIeLMANbHBIX IPOPECCHOHANBHBIX AUCUHIIIHH.

Dusuka ABIAETCS MOIIHBIM OPYAMEM Pa3BHTHS MHTEIJIEKTYa/IbHBIX W TBOpUe-
CKHX cIlocoOHOcTel odydaroumxcs, GOpMUpPYeT y HHX MNpejictasieHue ob oKpyxa-
FOILIEM MATEpUanbHOM MKpE, [0Ka3bIBaeT FyMAHWCTUUECKYIO CYLIHOCTh HAY4YHBIX
3HAHMH, [IOJUEPKHUBAET HUX HPABCTBEHHYH LE@HHOCTh, 3HAKOMHUT ¢ QHU3MUYESCKUMH OC-
HOBaMM COBPEMEHHOTO MPOU3BOACTBA U TEXHHKH.

[lenarorunyeckas uesiecoobpasHocts [lporpamMMel COCTOMT B TOM, 4YTO B
npouecce eé peannsalnu, O0YHarOUIMECS OBIA/EBAIOT TEOPETUHECKUMM 3HAHUSIMMU
OCHOBHBIX TMOHATHI W 3aKOHOB (DU3MKM, YMEHUSIMU pelliaTh (rU3MUecKue 3a1aun pas-
HOI'O YPOBHS CJIOKHOCTH, HaBblKaMK [IPOBEAEHUA (DU3HYECKHX IKCTICPHMEHTOB U
aHallu3a WX pe3yJibTaTos.

Hosusna [lporpavmel <

[Tporpammoi npeaycMOTpPEHbl HOBbIE METONMKH NPEoiaBaHus, B TOM YHCIIe -
rudpuznHoe oOydeHue; 00yueHHMe C MCIO0JIL30BaHUEM KOMIILIOTEPHBIX TEXHOJOIHH,
HOBOBBE/IEHMH B MaTeMaTHYECKOH YacTH Kypca, yuuTbiBalollne TpeOoBaHks, Mpeib-
SBJIsleMble OTAENBHBIMH pasjieslaMd (PU3KMKU, OIMMIIHAIAMH LIKOJIbHUKOB U KOHKYP-
caMy pa3iuyHBIX YPOBHEH.

B Ilporpamme npenycMOTPEHO 3HAYMTENBHOE YBEJIWYEHME aKTHBHBIX (OpM
paboThl, HAMpaBICHHBIX HE TOIBKO Ha BOBJCUEHHE 00YUAIOLIMXCH B HAYUYHO- HCClle-
JOBATENbCKYIO AEATENIBbHOCTh U ODecreyeHue NoHUMaHus MMU (U3UHECKHUX OCHOB
OKPY’Kalollero MrHpa, HO W Ha NpHOOpETeHHEe HaBLIKOB W YMEHHH CaMOCTOATENbHO
MCKaTh HOBYIO MH()OPMALIMIO M Pa3JIMUHbIe [TyTH pelleHHs GHU3MUeCKHX 3a1a4 Pa3Ho-
ro ypoBHS$ CIOKHOCTH.

Jannas [Iporpamma Mcnonb3yeT CHCTEMY B3aHMOCBSI3aHHBIX 3aHSITHI, BHICTPO-
€HHBIX B JIOTHYECKOH IOC/IeA0BATE/NbHOCTH W HalpaBiIeHHbIX HA AKTHBHU3ALMIO 10-
3HABATEJIBHON Cepbl 00y4aroLUXCs TOCPEICTBOM TPUMEHEHHS Pa3sHOO0Pa3HbIX Me-
JAroru4ecKuX TEXHOIOrMH U (PopM paboThl, WHTETPUPYIOLIHX pa3Hble BUIBI €S-
TEJBHOCTH.

[lpu peanusanuu [IporpamMmMel BCnonb3yeTcs TeXHONOTHS KPYMTHOOIOYHON No-
Jaud MHQOPMALUKU Y TIOTPYKEHHS B IPEAMET ¢ MOCIEAYIOIEH caMOCTOATEIbHOM
MpOpadoTKOH OCHOBHBIX BOMPOCOB (PU3UKU MYTEM BLINOIHEHHS KOHTPOJILHBIX pador,
TECTOB, OTBETOB Ha BOMPOCHI.

Lens nmporpammbi: NpuHoOpeTeHHE 3HAHHH MO (HU3MKE C HCMOJIL30BAHHEM
pas3IuYHbIX HCTOYHMKOB HH(MOPMaLHH U COBPEMEHHBIX UH(POPMALIMOHHBIX TEXHOJIO-
FHH, DPA3sBUTHE HHTENJIEKTYalbHBIX M TBOPUYECKMX crocod0HocTel obyuaromxes,
BOCIIUTAHHE JIMYHOCTH, TFOTOBOW K PELUEHMIO 3aja4, KOTOpPbIe CTABHT Hay4yHO-
TEXHUYECKHH Iporpecc.

3agauu [Iporpammni:

Obyuarouue:

- OBJlaJleHHe MeToJaMy ¥ (POPMUpPOBaHUE YMeHHU pelatsh (pU3nMvecKkue u
SKCIIEPUMEHTAIbHBIE 3aa4d, B TOM 4YMCJIE W MOBBIIICHHOrO YPOBHS CJIOXHOCTH Ha

OCHOBE TIyOOKMX 3HAHMH MaTeMaTUKH M (PU3HYECKUX 3aKOHOMEPHOCTEH;
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- pacluMpeHue M yraybdneHde NpeAcTaBAeHMH O BO3MOKHOCTAX (pU3HYe-
CKOTO MMPOBO33PEHHS MPH ONMUCAHHU SBICHHUH M NPOLECCOB OKPYIKAIOLLIErO MU Pa;

. (GopmupoBaHue ymeHuH MnpeactaBifls MHPOPMALKIO B BHIE TalJMLL,
rpadHKOB, CXeM, UCMONb3Ys [IPH TOM KOMITBIOTEPHLIE [IPOIPAMMbI U CPeJICTBA CETH
VHTepHeT;

- GopmHpOBaHHEe HABBIKOB MMTyOJHYHOIO BBICTYMACHHA.

Pazeusarwouwque:

- hopMHUpOBaHHE (PUIUUECKOrO M MATEMATUHECKOIO MbIILIIEHKS, HAllPaB-
JIGHHOI'O Ha aHaJIU3 M ONMCaHHe MPHPOAHBIX MPOLECCOB U ABJIEHUNH;

- pa3BUTHE CMOCOOHOCTEH CcaMOCTOSITENBHO NMpuodpeTaTe M NPUMEHSATDH
3HAHMS, YMEHHS U HABBIKH;

- pazBuTHe criocobHocTeM IPheKTHBHOW padoThl B YCAOBUSIX OrpaHuyc-
HUH (BpeMs, OTBOJAMMOE HA pellieHue 3a/1ad OJIUMIKUabl, PECYpchl 1adopaTtopyu Npu
BBIMOJTHEHUU IKCIIEPUMEHTA);

- pa3BUTHE YMEHHH 2(P(PEeKTHBHOrO HCMONL3OBAHUSA (PUIHUECKUX 3AKOHOB
B yueOHO# U MMOBCEAHEBHON AeATENbHOCTH;

- dopmupoBanue crnocoOHOCTEN BbIBHIATL M /IOKA3bIBATh MMIIOTE3bI 3KC-
NEPUMEHTAJIbHBIM IyTeM, pa3padaTbiBaTh CTpATErHio pellieHus 3a/a4,.porHo3upo-
BaTh Pe3yJIbTaThl CBOEH AEATENbHOCTH, aHATU3UPOBATL W HAXOJAUTH pPallMOHAIbHbIE
CIIOCOOB! pelueHus 3alaud MyTeM AeTalu3alKK, CO3NaHHOH MareMaTU4ecKon U Qu-
3UYECKOM MOJIENH,

- (bopMUpPOBaHME HABBIKA PEePIEKCUBHON AEATE/NBHOCTH 3a CUYET CUCTEM-
HOM paOoThI 110 MOUCKY H YCTPaHEHHIO OLIMOOK B pellleHHH 3aj1ad, B TOM YHCJie Mo-
BBILLIEHHOIO YPOBHS CJIOXKHOCTH, & TAK/Ke [10 pacyeTy MorpeliHOCTeH NocTaBjIeHHOro
IKCMEPUMEHTA.

Bocnumamenoshoie:

- (hopMUpoBaHUe CIIOCODHOCTH K CaMOaHaIU3Y H KPUTHUYECKOMY MBILITIRHHIO;

- BOCMHMTAHHWE KAyeCcTB [MYHOCTH, OOCCMEYMBAIOUIMX COLMATbHYH MOOH/Ib-
HOCTb, CIOCOOHOCTb MPUHUMAThL CAMOCTOSITE/IbHbIE PELLICHMSL;

- (opMHpoBaHUe KAYECTB MblllJIeHUsI, HEOOXOAUMbBIX JUIsl @JlanTalii B CO-
BPEMEHHOM HH(pOPMALMOHHOM 0011eCTRe;

- BOCMUTAaHWEe YOEKIEHHOCTH B BO3MOYKHOCTH MO3HAHMA 3aKOHOB MPHPOALI U
UCNOJIB30BAHUA JOCTHKEHHI (QH3MKM Ha Onaro pasBHTHA HEIOBEYECKOH LIMBHIIM3a-
LIMK; HEOOXOAMMOCTH COTPYIHMUYECTBA B [1POLIECCE COBMECTHOIO BBIMOJHEHMS 33,184,
YBaXHTEJIbHOIO OTHOLLIEHHUS K MHEHUIO OMIMOHEHTA Npu 00CyKACHUU NPodIeM ecTe-
CTBEHHO-HAaYYHOrO COJAEpP’KaHHs; FOTOBHOCTH K MOpaJbHO- 3THYECKOH OLIEHKE HC-
[10JIb30BAHMS HAYUYHBIX AOCTHXKECHHH, 4yBCTBA OTBETCTBCHHOCTH 3a 3aLLHUTY OKpPYyKa-
FOLLUEH CPEe/ibl;

- pa3BUTHE HHTEpeca K Hay4HO-HCC/IeA0BATENbCKOU JeATeIbHOCTH.

Or/inunTeAbHbIe 0COGEHHOCTH AAHHON NPOrPaMMbi

Peanuzauus Ilporpammel npeanonaraet nojAroToBKy 00y4aloumMXcs K y4acTHIO
B OJIMMITHANAX M KOHKYpCax pasz/inyHbIX YPOBHEH. -

bosblwas yacTb BpeMEHHM OTBOAUTCS HA pelUeHHUe 3ajay, B TOM YMCJIe BbICOKO-
[0 YPOBHS C/IOAKHOCTH.

[IporpamMmmoil npeaycMOTpeHO MpoBejeHHe 1adOpPaTOPHOIO MPaKTHKyMa [0
BceM paszfiesiaM (puzmuku.

llporpamma BritouaeT pazgen «MatemaTuka B (PU3HUECKHMX Mpolleccax» Kak
UHCTPYMEHTA AN PelleHUs] GU3UUYECKUX W IKCICPUMEHTANbHBIX 3ajay Ha pasiud-

b}



HbIX JTaNax u3ydeHus: GU3HKH.

BospacThas kaTeropusi 00y4aomuxcs Mo nporpamme ot |5 1018 ner.

[Iporpamma npeaHasHadeHa As 08yUarOLMXCs, MPOSBISIOLINX OBbIILIEHHBI
MHTEpPEC K (QU3MKe, IeMOHCTPUPYIOLIHX TOBbILIEHHBIE aKa/1eMUYECKHE CIIOCOOHOCTH
BOOJIACTH (PU3HKK U MATEMATHKH.

Cpok peasmsauus nporpamMmsl coctaBifer 2 roga (34 uyaca B rox). Obulee
Kosin4ecTBO 4acoB 1o [Iporpamme cocrasnseT 68 4acos.

@opMbI H PE/KUM 3aHATHI

DOopMbl OpraHU3alMy ACATENBHOCTH 00YHAOLMXCS: UHAMBHAYaTbHas, TPYII-
nosas, PPOHTaJbHAS.

Ha sanstusx npumensercs JuddepeHinpoBaHHbIA, HHAKBUAYATBHbIH MOX0/
KKaxkJoMy oDy4arouiemycs. Hanonusemocers rpynmnsl 10 15 denosexk.

3ansaTus npoBoaATed | pa3 B Hemenmo mo | uacy (45MuHyT).

MeToabt 00yuenns

[Io crmocoGy opranusaumu 3aHATHI - CJIOBECHble, HArJIsAHbIC, MpPaKTHue-
ckne.ITo ypoBHIO AesTe/ibHOCTH 00yYaroKXCst - 00BbACHHTENbHO-HITIOCTPATHBHbIE,

penpoayKTHBHbIE, YACTHYHO-ITOMCKORBBIC, UCCAEAOBATE/ILCKHE.

Tunei 3aHATHI: KOMOMHUPOBAHHbBIE, TEOPETHYECKHE, PAKTHYECKHE, 1aGopa-
TOPHBIE, PEMETHLUHOHHBIC, KOHTPOJIbHbIE.

OskupaeMble pe3yabTaThl H ¢10c06bI ONpeJeeHHst HX Pe3y/ibTATHBHOCTH

OcHOBHBIM pe3ybTaToOM OO0YYCHHs! SIBJSISTCS JOCTHIKEHHE BLICOKOH KOMIe-
TEHTHOCTH 00y4arolmxesa B o0nacTy GU3WKH 1 MATEMATHKH, HEOOXOIUMO JUIATIpO-
NomKeH|s 00pa3oBaHHs B TEXHUHYECKHUX BY3ax.

OG6pasosatenbHble pe3ynbTaTsl 00ydeHHs 1o [IporpaMve TipuBeeHbl B pa3ie-
e «CoJiepkaHue mporpaMMbl».

Pybpuka «3Hate/monnuMarhy BKitouaeT TpeGoBaHus K yueGHOMY MmaTepHaly,
KOTOPbIH YCBAaUBACTCA M BOCHPOM3BOAMTCS 0Oyuatommumucs. OOyuaromuecs 10/KHbI
MOHWMATb CMBICII H3yHaEMbIX [TOHATHH, TPUHLUIIOB U 3aKOHOMEPHOCTEH.

PyOpuxa «Ymerb» Biito4aeT TpeGOBaHKA, OCHOBaHHbIE Ha HO1ee CIOKHBIX
BHIAX NEATEILHOCTH, B TOM YHCJIE TBOPHECKOH: CO3/aBaTh OOBLEKTHI, OMNEpUPOBAThH
HMH, OUEHUBATD YUCIIOBBIC TTAPAMETPbI [IPOLECCOB, MPUBOAHThL MPUMEPBI MPaKTHYE-
CKOI'O HCITONb30BaHUs TOJYYCHHBIX 3HAHMH, OCYUIECTBIATh CAMOCTOSTENbHBIH 110-
MCK yueOHOH HHpOopMalIMH.

B pesysnbrare peanusauuu Ilporpammbl B 4acTH peanu3aliy pa3sBUBAIOLINX
3anad, odyyatoluecs

OyayT ymeth:

B AHAJIU3UPOBATE K OINHCKLIBATE NPUPO/IHbIE NTPOLIECCHI H SBICHUA,

° CaMOCTOATENBHO NPHOOPETATH U IPUMEHSITH CleLMaIbHbIE 3HAHUS,

® pabdoTaTh B yCJIOBUAX OFpaHUYCHHH (Bpemsl, pecypehl);

g BbIZIBUI'dTb W J0Ka3bIBATh TMIIOTE3bI 3KCIIEPHMEHTANIbHbIM MYTEM, paz-

padarbiBaTh CTPATErHIO PeLIeHUs 3a4a4, [POrHO3MPOBATL PE3y/bTaThl CBOCH Hes-
TENbHOCTH, aHATU3UPOBATH W HAXOAMTbL PALMOHAJbHBIC CMOCOOBI pelleHus 3aaa4u
ITIyTeM JCTANU3AIMH, CO3JIaHHON MaTeMaTHUeCKOH 1 Pu3MUeCcKoi MOIENH.

CnocoOb1 onpeesieHust pe3yJabTaTHBHOCTH

[lenaroruveckoe HabnOACHNUE, IEIArOTMYECKHH aHAN3 Pe3yIbTATOB PELeHUS

(v

3ajiaY, pe3yJIbTAThl YyHACTHUS B KOHKYPCAX pasjiMyHblX YPOBHECH.



Conepsxanune yuebHoro (Temaruyeckoro) miaHa. 1-i rog obyuyenns

Beeaenue

Beenenue B nporpammy. MHCTPYKTax 110 TeXHHKe 0€30MAaCHOCTH.

Pasnen 1. Matematuka B gu3HUYeCKHX Npoueccax

YpoBeHb NpeNbsBACHMS MaTepuasia oOecrnedrBaeT ydaluMcs BO3MOXKHOCTh
CTPOHUTHL MAaTEMATHUYECKHE MO/IENHN (PU3HUYECKUX [TPOLIECCOB, a TAKIKe MOIy4aTh HeoO-
XOZAWMBIC 3HAYEHHs M 3aBHCHMOCTH (M3UYECKHUX BEIMYMH, NOCPEICTBOM pelleHHs
pas/iM4yHbIX ypaBHEHWH, HEPAaBEHCTB U aHaN3a rpahHKOoB.

OOy4aromuecs 6yyT 3HATH:

- OCHOBHBIE CBOMCTBA BEKTOPOB M ACHCTBHUS HA/l HUMH;

- OCHOBHBIE THIbI (PYHKLIHOHAJIbHBIX 3aBUCUMOCTEH, rpahMKoB (yHKUMI 1
criocoOoB npeobpazoBanms rpauKkos;

- CrocoObl HaXOKAEHUA KOpPHEH KBaJApPaTHOrO YPaBHEHUS, DEILECHMs KBajl-
paTHBIX HepaBeHCTB, TeopeMy Buera;

- OCHOBHbBIE METO/IBI PEILEHHUS CUCTeM allredpanieckux ypaBHEHHH;

- OCHOBHBIE COOTHOLIEHHS B TPEYTOJIbHUKE U TPUIOHOMETPHYECKHE TOKIe-
CTBa, (POPMYJIbI MPUBEISHUS U 3HAUCHWS TPUTOHOMETPHYECKHX (BYHKUME 171 pas-
JMYHBIX YTJIOB. i

Ob6yuamuecs 6yayT yMeTb:

- H300paXkaTh BEKTOpbI HAa 4epTe)ke, HAXOAUTH HMX T€OMETPHUYECKYHO
CYMMYIpaduuecku U aHaIMTHYECKH;

- MPOEUHPOBATL BEKTOP Ha 3ajlaHioe HANpaBjeHHE, HAXOAUTH BEIHUWHY
[IPOEKLIMU BEKTOPA;

- OTMPEACTATh YI0JI MEKIY JIBYMS [IPOH3BONBHBIMU BEKTOpPaMH;

- pelwarb CUCTEMBl anredpanvyeckux ypaBHeHMH MeTojgoM [aycca u me-
ToaoMKpawmepa;

- YUTATh W CTPOUTE Ipapyku JIMHEHHON, KBa/{paTU4HOM, 06paTHO npornop-
LIMOHANBHOM 3aBMCUMOCTEH, JlorapuMHUUecKoit 1 rnokasatelnbHOH GOYHKUUI, TpUro-
HOMETPHYECKUX (PYHKIIHH;

- HaXouTh BepIUKUHY napabosbl U ee KOPHH, TOUKHU IepeceyueHus ¢ rpadu-
KOM JIMHEMHOMU 3aBUCUMOCTH,

- HAaXOAUTb CTOPOHBI U YIJibl B MPSIMOYTOIBHOM U [POM3BOILHOM Tpe-
yroJibHUKe, npuMeHsas teopemy [ludaropa u TeopeMy KOCHHYCOB.

Dopmbl 3aHATHHA, UCIIOJIb3YyEMble P U3YHEHHH AAHHOIO pa3ziena;

- JIEKLMOHHAs;

- MPaKTUKYM [10 PELICHUIO 3aa4;

- UHAMBHOYalbHas paboTa;

- rpynmosas padoTa;

- rPYTINoBas KOHCYJbTallMs;

Tema 1.1. BexTopsb! U neficTBHA HAJ HUMH

Teopus. [lousTre BexTOpa, H300paxeHue BekTopa. JleHCTBIs HAJl BEKTOPaMH.
Hnuna v npoekuus Bektopa. CkalisipHOe NPOU3BE/IEHHE BEKTOPOB W €ro CBOHCTBRA.
Yron mexjy BekTopamu. IlpuMeHeHHe CKalipHOro MpOM3BEAEHHS BEKTOPOB K pe-
LIEHUIO (PU3MYECKUX 3aaau.

[Ipaxmuxa. PellieHre 3a7a4 Ha HAXOXKIEHHE CYMMBI, PA3HOCTH, [IPOU3BEAEHUS
BEKTOPOB. HaxoxaeHue cKanspHOro npou3BeAeH!ss BEKTOPOB U YIla MEK/y BEKTO-
pamu. Pemienue Gusudeckux 3a1a4, COAEPKAIINX BEKTOPHbIE BEITHUHHDI,

Tema 1.2. KBagparnunas pyukuus
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Teopua. Tlongtue QpyHkuuu, cBoiicTBa GyHkUuK. Kagpatuunas QyHKuwMs, ee
cBoiicTBa M rpaduk. IlocTpoenue rpaduka xBagpaTu4yHOM (QYHKLUMU MPH [IOMOLLH
3NIEMEHTAapHBIX Npeobpazosanuil. ['paduk KeagpaTU4HOH (YHKIUMH ¢ MOIYJeMm.
KBaapaTHblil TpeX4ieH M ero KOpHHU. Pa3iiokeHue KBaApaTHOrO TPEXU/IeHa HAa MHO-
xurenu. Kepagpatnoe ypasHenne. Dopmyiia KOpHeH KBa/paTHOrO ypaBHeHUsl. 3aBH-
CUMOCTH KOpHEH OT AMCKpuMuHaHTa. Dopmynbl Buera. PacnonoxkeHue KopHeH
KBaZipaTHOro TpexyyieHa. KpaaparHoe HepaBeHCTBO. ['paduueckuit METOA pelleHUs
KBaIpaTHOI'O HepaBeHCTBa. MeToa HHTEPBAIOB.

[Ipakmuxa. ViccnenoBanue cBOWCTB KBaapartuiyHol QyHxuuu. llocrpoeHue
rpaguKoB KBajapaTHiHOM QyHKIMK. PellleHne KBaipaTHbIX YpaBHEHUH W HEPABEHCTB.

Tema 1.3. Pewrenue cucrem anredpanyecKHX ypaBHeHUH

Teopua. Anrebpauueckoe ypaHeHue. O0nacTe onpeaencHus ypasHerus. Lle-
Jble paluoHalibHble ypaBHeHUs. [poOHOo paunoHanbHble ypaBHeHMsi. CHCTeMmbl
ypaBHEHHH. MppaunoHanbHble ypaBHEHUSI M UX CHCTEMbl. Y PaBHEHUS C MOAYJeM U
HX CHCTCMEL.

[Ipaxmuka. Peumienne cucteM anredpanyeckux ypaBHeHUH pa3IMYHbIMU METO-
JAaMH.

Tema 1.4, TpuronomeTpusi -

Teopus. Tpuronomerpuueckre (yHKUMM 4yuciioBoro aprymenta [lpeobpaso-
BaHHS TPUTOHOMCTPHYECKMX BhipaeHuid. CBOHCTBA TPUIOHOMETPHUECKUX DYHKLIUHA;
MEPUOIUYHOCTD, YETHOCTh, HEYETHOCTD, HEMPEPBIBHOCTb.

[Ipaxmuxa. Pelmenue 3ana4 Ha CBOMCTBA TPUTOHOMETPHUCCKHX (DYHKLIMA.

Pazgen 2. Mexanuka

YpoBeHb npejibsiBlieH|s Matepuana 00ecneyrnBaeT y4alldiMes YMEHKE pellaTh
3@/1a4M BbICOKOTI'O M IMOBBILIEHHOIO YPOBHS CJIOXKHOCTH M 3KCINEPUMEHTAILHO Mpo-
BEPSATH OCHOBHBIE 3aKOHOMEPHOCTH MEXAHUKH,

OOyuaromuecst 6yAYT 3HATH:

- OCHOBHbBIE MOHATHS MEXAHUKH: MaTepHalbHas TOUKa, OTHOCHTEIbHOCTD
MEXaHHYECKOro ABMIKEHHS, MyTh, NMepeMelleHHe, MTHOBeHHAas CKOPOCTh, YCKOPEHHE,
macca, MHEpPTHOCTb, ChJla (CHila TSXKECTH, CHIIAa YNPYroCTH, CHla TPEHMUs ), BeC, HeBe-
COMOCTb, UMITYJILC, HHEPLHANbHAS U HEMHEPLIMAIbLHAA cUcTemMa oTcyeTa, pabora cu-
Jibl, MOTEHLUHAIbHAA H KMHCTHYECKAN SHEPIHS, aMILIMTY/la, NeprHoJl, 4acToTa, HHep-
L1, MOMEHT HHEPLHH;

- OCHOBHbIC 3@KOHbI MeXaHHKH: 3aKOHbl HbIOTOHA, 3aKOH BCEMMPHOIO Tsi-
rotenus, 3akoH ['yka, 3akon KynoHa-AMOHTOHA, 3aKOH COXpaHEHMs UMIYJbCa, 3a-
KOH COXPAaHCHHs MOMCHTa UMITY/1bCa, 3aKOH COXPaHeHus U NpeBpalleHus JHePriK;

- OCHOBHbIE NPHUHIMIIbI MEXAHWKH: NMPUHLIKIT OTHOCHTENbHOCTH [ anunes,
MPUHLHKIT HE3aBUCHMOCTH ABWIKEHUH, IPUHLMIT COOTBETCTBHUS:

- BO3MOXHOCTH TPHMEHEHHS] MEXaHHKU: JBWIKEHHE MCKYCCTBEHHbIX
CITYTHMKOB TIOA JI€HCTBUEM CHJIbI TAKECTH, OAJNIMCTHUECKOE NBHIKEHHE, peakTHBHOE
ABHKEHHE, YCTPOHCTBO pakeTsl, KIT/] MaluMH 1 MexaHW3MOB, MOABEMHAS CHIla KPbl-
Jla caMoJieTa;

- OCHOBHbBIE H3MEPHUTE/bHbIE MPUOOPHLI W METO/bl BbIMHCIEHUS NOrpeLil-
HOCTEH U3MEPEHUH B MeXaHuKe;

- METO/Ibl PELIEHHA OJIMMIIMAIHBIX 3aa4 10 MEXaHHKE.

OO6yuaromnecs OyayT ymeTsb:

- MpaBUJIbHO OMUCBIBaTL U OOBACHATH OCHOBHBIC MEXAHHUYECKHUE ABIICHHS

K NIPOLECChl, AaBaTb TOYHbBIC OTIPEAC/ICHHA OCHOBHbIX [TOH I'MH MEXaHHUKH;
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- n300paxkaTb Ha 4YepTexe MPH PelIeHHH 3aja4y HAMpaBICHHS BEKTOPOB
CKOPOCTH, YCKOPEHHUA, CHIIBI, UMITYJIbCA TeJa;

- pelary 3a7a4d Ha OMPEICICHHE CKOPOCTH, YCKOPEHHMs, IYyTH W Tepe-
MELUEHHS TIPH Pa3IHYHBIX BHAAX NBUIKEHUS, CKOPOCTH U YCKOPEHHS NP JABHIKEHHH
TeJ1a M0 OKPYKHOCTH € [OCTOAHHOH M0 MOJLYJIH0 CKOPOCTBIO, MacChl, CHJIbl, HMIYJIb-
ca, paboTsl, MmowHocTH, sHeprun, KI1J1, yexkopenus cBoboaHOro nageHus rno nepuo-
Ly KolleOaHui MasTHUKA U Ap.;

- pacCYMTEIBATHL TOPMO3HOMN [TyTh, CHIIBI, AEHCTBYIOUIME HA TEJO, INBHIKY-
1[eeCs C YCKOPEHHEM, OMNMPENEIsiTh CKOPOCTh PaKeThi, MCI0/Ib30BATH KIaCCHYECKUH
3aKOH CJIOKCHHS CKOPOCTEH, a TaKKe 3aKOHbI HbOTOHA, BCEMHPHOrO TATOTEHHS, CO-
XpaHEeHHsl UMITY/IbCa, MOMEHTA UMITYJIbCA, JHEPIUM U Ap.;

- UUTATh U CTPOUTH IpaUKH, BbIpakarolllde 3aBUCUMOCTh KHHEMATHYE-
CKUX BEJIMYMH OT BPEMEHHM IIPH PAaBHOMEPHOM, paBHOYCKOPEHHOM W KojiebaTesibHOM
JABUKEHHUSIX, CHIIB! YIIPYTOCTH [1pK AedopmaLiiu u Jp.;

- M3MEPSATb U BBIYUCIATH (PU3IMHUECKHE BEIHYKHBI: BpeMsl, paccTos-
HHUE, CKOPOCTb, YCKOPEHHE, MacCy, CHIY, KeCTKOCTb, KO3I(QQPHLUUCHT TpeHUs, HM-
nyJec, paboty, mowmHocTs, KIT/[ MexaHu3MoB, nepuos konedaHmi MasTHHKA, YCKO-
peHUecBOOOAHOrO MaACHHUS; s

- JeNaTh BRIBOJBLI 00 M3MeHEHMU (PU3HHECKHX NapameTpoB W xoaa ¢usu-
YECKOIO Ipoliecca W3 aHanusza rpa)ukoB, ypaBHeHHI 1 HEPABEHCTB;

- MoAbL30BaTLCA (UIMUECKHMU NpHOOpaAMK: MHKPOMETPOM, CEKYHIOME-
pOM, U3MEPUTENIbHBIM LMIMHIPOM, BeCamMH, TPHOOMETPOM, [OJABHKHBIM W HETO-
JBHXKHBIM OJIOKOM H Ap.;

- pelaTh 3a/a4y BbICOKOIO M TMOBBILIEHHOIO YPOBHA CIOKHOCTH IO Me-
XaHWUKe W OJIMMITHA/IHbIE 3aaUH.

Dopmbl 3aHATHH, HCTIONbL3YEMbIE MPHU U3YHEHHUH ITAaHHOIO pasjena:

- JIEKLIMOHHAs;

- WHIMBU/yalbHas padoTa;

- rpyniosas padora;

- MHJIMBUyalIbHAsl KOHCYJIbTaLUs;

- rpyNIiOBast KOHCYJIbTaLlM;

- MTOTOBLIN TECT.

Tema 2.1. Kunemaruka

Teopus. llpsamonuHeiiHoe paBHOMEPHOE H PaBHOYCKOPEHHOE [ABHKEHMUE.
[Ipuaumn otHocutensHoct ["anunes. OtHocuTensHoe ABHAeHHe. Teopema cnoxe-
HHs cKopocTel. [BHxKeHune Tena, OpoLIEHHOTO MOA YoM K ropu3oHTy. Kpusosnu-
HEeHHOe ABW/KEHHE. [IBUKEHHE MAaTepPHAbHONH TOUKHU 110 OKPYKHOCTH C MOCTOAHHOM
CKOPOCTBI0. OCHOBHbBIE XAPAKTEPUCTHKH BPaALLATeNLHOTO ABMIKEHUS (LEHTPOCTPEMH-
TEJbHOE YCKOpPEHHWe, Mepuol, 4actoTta, yriooe nepemeulerue). KonebarenpHoe
JNBHKEHHE MaTepHalbHON TOYKH. KuHemaruueckue xapakTepucruki konebarenbHo-
ro OBMIKEHUs, FpaQUKKM U3MEHEHHS ITHUX [aPAMETPOB ¢ TeHeHHEM BpeMeHH. AHao-
TMU BPaLLATEJbHOIO U KOJ1eDaTe/IbHOTrO ABUIKEHUH.

[Ipakmuxa. PelleHue 3anay Ha BBIYHCIICHHE KHHEMATHUYECKMX MapameTpoB
MpU PAaBHOMEPHOM W PaBHOYCKOPEHHOM JABHMIKEHHH, @ TAKKe NpH JIBUIKSHUH MaTepH-
aJIbHOH TOUKH [0 OKPYKHOCTH M KonedaTebHOM ABM)KeHHM. HaxoxaeHue cpenHei
CKOPOCTH IPH HEPABHOMEPHOM JIBHIKEHUH. BblUKucienue MIrHOBEHHBIX 3HAYEHUH KU-
HEMAaTH4YECKUX apaMeTpoB konedatesibHoro asuxkenus. IloctpoeHue rpaduros 3a-

BUCHMOCTEN KMHEMATUYECKMX NapaMeTpOB OT BPeMEHU U aHAIN3 3TUX rPa(UKOB s
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PasJinyHbIX BH/0B JABMXKCHHS MaTepHalbHOH TOUKH. BbiumucieHue CKOpPOCTH, daib-
HOCTH, BBICOTBI MOABEMA W BPEMEHH MoJieTa Te1a, OPOLIEHHOI0 NOA YIIOM K ropH-
30HTY.

Tema 2.2. lunaMmuka

Teopus. OcHOBHBIE TIOHSTHS [IMHAMHUKH MATEPHAlbHOW TOUKM  (IJ10T-
HOCTb, Macca, cuia). MHepunanpHble W HEMHEPUHAIBHBIE CHCTEMb OTCUETA. 3aKOHBI
Hetorona. Ilpsmas u obpathas 3a1auu MexaHuku. Buasl cun (yOpyrocTH, TpeHus,
compoTuBieHus). 3akoH Bcemupnoro tsrotenus. 3axkonsl Keruiepa. Kocmuueckue
CKOpOCTH. [IBMiKeHue Tena 110 HAKJIOHHOH MIOCKOCTH. TpeHwue, 3akon Kynona-
AMOHTOHA. Yrpyrocth W JeopMauuu, 3akoH [yka. JlMHamuka BpanaTelbHOro
ABukeHust, OCHOBHOM 3aKOH BpalllaTeNBHOro AHkeHus. MomenT uHepunu. OCHOB-
Hbl€ [TOHATHS CTATUKH (MOMEHT CHJIbI, TUIEHO CHJIbI, TOUKA OMOPLI, UEHTP BpallcHus).
Bujibl paBHoBecuii Tena (yctoiunsoe, HeycroiuuBoe, Ge3pasnuinoe). Y ca0Bue pas-
HOBECHS Tena, UCHTP mMace. /laBnenue (TBep/ible Tena, XKKHAKOCTH U rassl).3akou [lac-
Kasls ¥ 3aKOH ApxuMend. YcjioBue miaBaHus Tea. [uHamuka xonedarenbHOro j1BH-
KCHHUS MaTepUaIbHOU TOYKHU,

lpakmuxa. Haxox1eHHe NNOTHOCTH Tesa | Cpe/iHed IIOTHOCTH CMecH (crna-
Ba).Pelienue 3ana4 Ha pacueT pasauuHo pojda cuil. Peruenue npsiMoit u o6paTHO 3a-
Jauy MEXaHWKH Ui MOCTYNAaTelbHOrO M BpallaTeabHoro asuxenus. Onpenenenue
YCKOPCHHA Tela NpH ABHKEHHH MOJ ACHCTBHEM HeCKONbKUX cuil. [locTpoenue u
aHalu3 rpaMKOB 3aBUCUMOCTEH CHJIbI TPEHHUS, CHIIbI TSKECTH U CHIIBI YIIPYTOCTH OT
CYLIECTBEHHBIX [apaMETPOB MeXaHW4YeCKOM CucTeMbl. OmpeaesieHHe MOMEHTOB
MHePUHHU TeJ pasinyHoi (Hopmbl. BeIdKcIeHHe TapaMeTpoB MEXaHUUYECKOH CHCTEMDI
BYC/IOBMHM paBHOBecHs. PelleHne 3a1a4 ruJpoCcTaTHKKY U ONpeséieHue yCIoBui nia-
BaHUsI TeJl.

Tema 2.3. 3akoHbl coxpaneuus

Teopus. ViMnyabc Tea. 3aKOH COXpaHEHHs WMIYAbC4. 3aMKHyTas cHcTeMa.
PeaxrusHoe nBuxenue. YerpolicTo paxersl. YpasHerne Metepckoro. ®opmyna
[nonkosekoro. Mexanuyeckas pabora. Moinocts. [loTenuuaipHas ¥ KHHETHYe-
CKas dHeprusi. KOHCepPBATUBHBIC M AMCCUNATHBHbIE CHibl. KHHeTHYecKas 3Heprus
BpALLAIOLLerocs Tena. 3aKOH COXpaHeHWs JHepruu B MexaHuke, IIpocThie MexaHM3-
Mbl 1 ux KII. Tlpespatienus snepruu. MoMeHT umnynbca. 3aKoH COXpaHeHUs MO-
MEHTa umIlysbca. KuneTnueckas sHeprus Bpallalolerocs TBeporo Tena.

[paxmuxa. OnpeneneHne UMITY/IbCa TeJla ¥ 3aMKHYTOM cHCTeMsl Tell. [Tpume-
HECHWE 3aKOHA COXPAaHCHMs MMIIY/bCa M BBIMMCIEHHE KHHEMaTHYCCKHMX XapaKTep-
CTHK JUIA PCAJIBHBIX CHCTEM W MPOLIECCOB (B3pPbIB, YaAap, CTOJKHOBeHHUe). Pellenne
3344 Ha 3aKOH COXpaHeHHs NMOJHOW MeXaHW4eCKOH 3Hepruu. BoluuciieHue noreH-
LIMaJIbHOH 9HEPruH Teiia B [10J1e TAKECTH H YIPyro Ae(opMUpOBaHHON [1pysKHHbL Pac-
uer padorsl, MowHoeT U KT/ pasnuunbix MexaHu3zmMoB, BoluncieHue napameTpos
BpaLLATEbHOrO ABUKCHUS C IPUMEHEHUEM 3aKOHA COXPAHCHHS UMITYJbca. PeureHue
KOMOHWHHUPOBAHHEIX 33/1a4 Ha [PHMEHEHHE 3aKOHOB COXPAHEHHA B MEXaHHKe.

Pazaen 3. Moaexyasipuas Gpusuka

YpoBeHb NpeabaBieHUs Matepuaia obecrednBaeT yyaluMes peliaTh 3a1a4u
MOBBILUEHHOTO YPOBHS CIOKHOCTH U IKCIEPUMEHTANTBHO MPOBEPSATH OCHOBHEIE 3aKO-
HOMEPHOCTH MOJICKYJISIDHOH (PHU3HKH.

Obyuatomuecs 6yayr 3HaTh:

- OCHOBHbIE MOHATHA MOJIEKYJSPHOH (H3MKU: TEMJIOBOE JABWIKEHUE 4va-
CTHLL; MacChl M PasMepbl MOJIEKYJI; MAEAIbHbBIA ra3; M30TepPMHUUYECKHH, U30XOPHBIH,
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n300apHbIA K ajuabaTHbI TPOLeceh!; GPOYHOBCKOE NBHKEHUE; MOMAPHAS TEILIOCM-
KOCTh; TeMIepaTypa (Mepa CpelHeH KMHETHHECKOH JHEpruH MoJeKys); HeoOpaTH-
MOCTb TEIUIOBBIX [IPOLIECCOB; KOJIMYECTBO, TEI10Ta, BHYTPEHHSS SHEPIHsl; HACHILLEH-
Hble U HEHACBINIEHHbIE [1apbl, BI&KHOCTh BO3AYXA; aHH3OTPOITHS MOHOKPUCTAIIOB,
KpUCTaJUIM4eCKue U aMOp(dHbIe Tesa; yIpyrue U rractuieckreiepopMaliiy;

- OCHOBHbI® 3aKOHBI MOJNICKY/IAPHON (PH3MKHM: OCHOBHO® YpaBHEHHE MOJIE-
KYJIAPHO-KMHETUHECKOH TeOpHH, ypaBHerHne Menleneesa-Kianeiipona, cBsi3b MexK Ly
napamMeTpaMH COCTOSIHMS rasa B M30MpoLeccax, 1epBOe U BTOPOC HAYal0 TEPMO/M-
HaMHKH, ypaBHeHHe Maliepa, ypaBuenue [lyaccona;

- CYTb OCHOBOIOJIATalOILMX OIBLITOB MOJICKYJISPHOH (DH3MKH: OIBLITOB
lrepna, [Teppena, Jlamepra, Jixoynsa, Menneneesa u Knaneiipona, Llapns, Boits u
Mapuorra, ['eii-/Troccaka, KapHo v ap. BO3MOXKHOCTH MPHMEHEHHS MOJCKYJSPHOI
(PM3HKH: MCIOJIb30BAHHE KPHCTAIUIOB M JIPYIHX MATEpHAJIOB B TEXHHUKE, TEIUIOBbIE
ABUTATEIM W MX MPUMEHEHWe Ha TPAHCIIOPTE, B JHEPIeTHKE M CEIIbCKOM XO34HCTBe,
METO/IbI PO UIAKTUKH M GOPLOBI ¢ 3arpA3HEHUEM OKPYKAIOLIEH Cpebl;

- OCHOBHbIE U3MEPHUTENbHbIE MPUOOPLI MOJEKYISPHON (BDH3UKH.

Obyuaromuecs 6yayr ymernb:

- MPaBUJIBHO OIMCBLIBATE W OOBACHATH OCHOBHBIC SIBIICHMY H IIPOLECCHI
MOIIeKYJIIPHOH hU3KKK, AaBaTh TOUYHbIE OMPeACTCHHS OCHOBHBIX MOHATUH TEPMOIH-
HaMHKH;

- H300paxaTh Ha YepTEKE 3aBUCMMOCTH OCHOBHbBIX TEPMOIHHAMMYECKHX
napaMeTpoB B U30TIpoLeccax;

- pelaTh 3a7a4M Ha pacyeT KOJAMYeCTBa BELISCTBA, MOJISIPHOM MAacchl ¢
MCTOTb30BAHUEM OCHOBHOI'O YPAaBHEHHS MOJEKYISPHO-KUHETHYECKOH TEOPHHU ra30B,
ypaBHenus Menzeneesa-Knaneiipona, cpejieil KHHETHYECKOH YHEPTUH XA0THUECKO-
ro ABMKEHUS MOIICKYJl H TEMIIepaTyphbl, TTOBEPXHOCTHOIO HATSKEHHS KUAKOCTH M
napameTpoB YIPYIHX CBOMCTB MaTePUaOB;

- paccuntbiBath KIT[[ Termosbix aBurateneii, pabory rasa, BHyTPEHHIOK
SHEPIUI0 U KOJMYECTBO TEMJIOTEI B M30Mpoleccax v aidadaTHoM MPOLEcce Ha OCHO-
BE [1€PBOI'0 HaYaaa TEPMOAMHAMUKH;

- YMTaThb U aHATM3MPOBATH IPadUKH, BBIPAKAMOLLHME CBA3b MENK/LY TEPMO-
AMHAMUYECKHMH TapaMeTpaMi M BbIMHCIATE padoTy ¢ MoMoulbio rpaduka 3aBHCH-
MOCTH JaBJICHHUS 0T 00bema;

- OMNPEENAT SKCIEPUMEHTAILHO [1apaMeTpbl COCTOSIHMS rasa (Temrnepa-
TYpy, 00beM W JaBieHHE), MOAYJb YHNPYrocTH MatepHana, KodhdHLMEHT mo-
BEPXHOCTHOIO HATAXKEHUsI WU IAKOCTEH;

- MOJIb30BATHCH  (PUIUHECKMMHU NPHOOPaMH: NCHXPOMETPOM, HIPOMET-
POM,TEPMOMETPOM, MEH3YPKOH, MAHOMETPOM;

- pelaTth 3aJda4yd  BBICOKOrO M IIOBBILIEHHOIO YPOBHS CJIOKHOCTH 10 MO-
JNIEKYJIAPHON QU3MKE U OJMMITHA/IHbIE 3a1aui.

Dopmbl 3aHATHH, UCTTOIb3yeMbIE TIPH W3YUEHHMH JaHHOTO pas/ena:

- JIeKLIMOHHAsI;

- WHIMBUYaJIbHAs padoTa;

- rpynmnosas padora;

- MHIWBH/lyallbHast KOHCY/IbTALIHUS;

- IPYIIOBas KOHCYAbTALIHS;

Tema 3.1. MoJiekyAsipHO-KHHETHYECKAN TEOPHH

Teopus. OCHOBHBIE MONOKEHHS MOJEKYJIAPHO-KHHETHUECKOH TEOPUH M HX
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OMnbITHble 0DOCHOBaHuA. Ju(pdy3us u OpoyHoBckoe aBuweHnue. BiaumoaeicTsue
aTOMOB M MOJIeKyJ BeulecTsa. Macca u pasmeps! Mosieky.1. [loctosanuas Asorajpo.
JlMHaMHU4YecKHe M CTaTHCTHHYECKHE 3aKOHOMEPHOCTH. BeposTHOCTb coObiTHs. MHUK-
pO- M Makpoonucanue (usnieckux cucrem. CpeHHe 3HaueHHs (U3HYECKUX Belly-
unH. Pacripejiesienue kak crocod 3alaHusi COCTOSAHMSA CHCTeMbl. PacnpeneneHue
Makcsennau bonsumana. OneiT 1lTepna, Tleppena, Jlamepra. Macansusrit raz. Oc-
HOBHOE YpaBHEHUE MOJICKY/IIPHO-KMHETUYECKOH TEOpUM HAeallbHOro rasa. Temme-
parypa u ee usMepenue. AOCOJOTHBIM HYJIb TeMIEPaTypbl. ¥ paBHEHUE COCTOSHUS
H/leallbHOIOras’a Kak Cjle/ICTBHe OCHOBHOIO YpaBHEHHA MONEKYIAPHO-KHHETHYECKOH
TEOPUH ra30BH €ro 4acTHbIE CIydau /A MOCTOSIHHON TeMmepaTypsbl, MOCTOSHHOTO
0o0beMa M NOCTOSHHOrO AaBieHHs. PeanbHble rasel. YpasHenue Ban-gep-Baanbca.
CpenHas anuHa cBoboaHOro npodera. ArperaTHble COCTOSHUS U (Pa30Bbie Nepexo/ibl.
HacsllieHHBIE M HEHAChIILEHHbIE Napbl. 3aBHCHMOCTDL AaBJICHUSI U TJIOTHOCTH HACKI-
LEHHOIO napa OT TeMIepaTypbl. 3aBUCUMOCThL TeMIepaTypbl KUMEHHUS JKHAKOCTH OT
Aasnenus. Kpurudeckas temreparypa. Qa3oBble nepexoabl i AHarpaMMa COCTOSHUs
BelecTsa. Ilpoueccsl KOHAGHCALMA U UCMAPSHUsl B NIPUPOAE M TeXHHKE. BlakHOCTE
Bo3ayxa. Touka pocsl. Ilcuxpometp. I'urpomerp. CgoficTBa MOBEPXHOCTH MHAKO-
creit. [ToBepxHocTHas sHeprusi. [losepxHocrHoe HaTsxeHue, Cvaunpanue. Kanun-
ngpHbie sBrnenus. CTpoenne KpUCTaanoB. AHU30TPONHUs Kpuctaiios. [Tonumopdus-
Mbl. MOHOKpPHCTAUIBl M [OJNMKPUCTAIIBL. [1pOCTpaHCTBEHHAs pelueTKa. JeMeHTap-
Has s4edika. Cummerpus kpucraios. JledekTe B kpicraiuiax. ObpasoBaHue Kpu-
CTAJIIOB B MPUPOJIE M 1OJyHeHHe ux B TexHuke. Crnocolb! ynpaBieHuss MexaHuue-
CKMMH CBOWCTBaMHM TBep/bIX Ten. [loHaTHe 0 uAKMX KpucTaluiax, AMoOpQHBIe Tera.
Hedpopmaunu. HanpsxeHne. MexaHudeckne cBOMcTBa TBepAbIX Tel: YNPYrocTs,
MPOYHOCTb, MIACTHYHOCTD, XPYIIKOCTh, Jlnarpamma pacraxenns. CozgaHue Matepu-
aJI0B C HEOOXOAMMBIMU TEXHHUYECKUMH CBOMCTBAMH.

[Ipakmuxa. PacyeT MUKPOCKOMUYECKHX M MAKPOCKONMYECKHX MapamMeTpoB pe-
JIbHBIX CHCTEM (CKOPOCTL MOJIEKYJI, TeMIepaTypa, AaBJieHIe, KOJHYECTBO BEILUECTBRA,
4uciio Mosiekys). PelieHue 3anauy Ha ypaBHeHue Meteneesa- Knaneliponau raso-
Bble 3aKOHBI. [locTpoeHne rpa@KoB M30MPOLECCOB W MX aHalnu3. Bbluucienue na-
PaMeTPOB WHUAKOCTEN W TBeP/bIX Tesl (Moays HOura, yaiuHernus neopmMupoBaHHO-
ro Tesa, Kos(uuneHta MOBEPXHOCTHOrO HATSIKCHH, BI&KHOCTH BO3AYXa U Ap.).
Penienure KayecTBEHHBIX M PACYETHBIX 3a/1a4 Ha KalWsipHble siBjieHus U (azoBble
nepexo/ibl, aHaJK3 (Pa30BbIX AHAIPAMM.

Tema 3.2. Tepmoaunamuka

Teopus. TepMoJMHAMUYECKHH MOAXOA K M3YUCHHIO (DU3MYCCKUX MpPOLECCOB.
Tepmoannamuyeckue napameTpsl COCTOSIHUA Tena. BHyTpeHHsist sHeprus rena. [lep-
BOE Haualo TepMoJMHAMUKH. TepMoauHamuyeckoe onucanue (PpazoBbiX Mepexojios,
aHaj U3 (a3oBbIX NPEBPALUCHHH C IHEPreTHYECKOH TOUKN 3penus. PaboTa uaeaibHo-
rO rasa npu u3mMeHeHuu odbema. llpumeHeHnue nepBoro Hayana TEPMOAMHAMUKH K
pa3jiMyHbIM TEMJIOBLIM [1POLECCaM, COBEPLIACMBIX Hall WACAbHbIM razom. Aguadar-
HbIM Mpouece. TernIoeMKoCTH ra3oB Npyu MOCTOSHHOM JI@BJICHHH U MTOCTOSHHOM 00b-
eme. TermoeMKoOCTb TBep/blX Teil. TernnoBbie MauiMibl, [IpuHLIMN AedcTBUSs Ternio-
BeIX auraresieit. Lukn Kapuo. KI1/1 TennoBoro asurarens v nyTu ero rnoBbILLICHHUS.
JIBuraresib BHYTPEHHETO CrOpaHHs.

IlapoBas u rasoras TypOunsl. PeakriHbie nBuratenu. XoJ0quibHbe Mallu-
Hbl. POJIb TEMIOBBIX MAUMH B Pa3BUTUM TENIOIHEPIeTHKU U TpaHcnopTa. TersoBble

MAalIHHBl U OXpaHa npupojbl. OO0paTuMble U HeoOpaTHMble rporecchl. HeobpaTu-
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MOCTb TEIUIOBBIX NPOLECCOB. BTOpo 3aK0H TepMOOMHAMHKH H €r0 CTaTUCTHYCCKHH
CMBICII.

[Tpaxkmuxka. Pacuer TepmMOIKMHAMHUYECKHX TNapaMeTpOB pEajbHBLIX CHCTEM B
Pa3NUUHBIX COCTOSHMSIX. TepMOJMHAMHUECKHI aHaiu3 (a30BBIX NpPEeBpaLICHHI.
DHepreTHYecKre COOTHOLUEHMS MpPH WUCIIAPEeHUU (KOHIAEHCALMU), MIaBjleHuu (Kpu-
cTanauzanum) Beiecrsa. [lpumenenue nepBoro Hadvana TepMOAMHAMUKM K Ofuca-
HHMIO MPOLECCOB HaZ MAEalbHbIM ra30M, pacyeT MapaMeTpoB rasa B 5TUX [poLeccax.
Beryucnenne KIT/] TenaoBsIx MalllHH (B TOM 4KC/Ie M HiaslbHbIX), padoTaux o
pa3nuyHbIM LKKIaM. KayecTBeHHBIC 3a/1a49M Ha BO3MOAHOCTB- HEBO3MOXKHOCTB CO-
3/laHWs «BEUHOIo JBurartesis». Pacuer speKkTBHOCTH paboThbl XOJ0AMIIBHBIX yCTa-
HOBOK.

Pa3znen 4. 3aekTpoAHHAMHKA

YpoBeHb MpenbsBICHUS MaTepuana obecrnedrnBaeT y4allWMCs BO3MOXKHOCTb
pellaTh 3a/ayud MOBLILIEHHOrO YPOBHS CIAOWKHOCTH U DKCINEPUMEHTAIBHO NPOBEPSThH
OCHOBHbI€ 3aKOHOMEPHOCTH JJIeKTPHUYECTBA U MAarHeTH3Ma, a Takke KonedareabHbIX
M BOJIHOBBIX MPOLIECCOB.

Obyuarowmuecs OyayT 3HATD!

- OCHOBHBIE TMOHNTHS 3JIEKTPHYECTBA M MarHeTH3Ma: 3JeKTpPUYECKHUH 3a-
psil, JIEKTPHYECKOE W MarHuMTHOE MOJIsl, HANpsiKeHHOCTh, PasHOCTb MOTEHLMAIOB,
HalpsOIKEHUE, DIEKTPOEMKOCTD, AMITEKTPUYECKAS TPOHULIAEMOCTh, CTOPOHHHWE CHIIbI
u DMAC, maruuTHas MHAYKUMSA, MArHUTHbLIA TMOTOK, MArHUWTHAsd MNPOHHLIAEMOCTb,
HaNPS’KEHHOCTh MArHUTHOT'O 1014,

Obyuarouinecsi Gyayr ymers:

MPaBUIbLHO OMUCHIBATE U OOBACHATH OCHOBHBIE ABIIEHHS M [1POLECCH! IIEKTPO-
JMHAMHUKH, 1aBaTh TOYHBIC ONPEASICHUSA OCHOBHbIX NIOHATHH 3/IeKTPOMarHeTH3Ma,

®opmbl 3aHATHIH, HCII0/1L3YEMbIC MIPH U3YUECHHH JAHHOIO paszjea:

- JIEKLIMOHHasl;

- MH/JMBH/lyalibHasi paboTa;
rpynmosas padoTa;
UHMBUIYaNbHAs KOHCY/IbTALIMS,
- IpYNIIOBast KOHCYJIbTALUSI;
WTOTOBLIH TecT.
Tema 4.1. Danexkrpuyeckoe noJe
Teopus. 3aKon COXpaHeHHUs JJEKTPHUECKOro 3apsjia. ToueudHblit U pacnpefe-
neHHbld 3apsabl. 3akon KyioHa. Daextpuueckoe none. HanpsizxkeHHOCTb. JluHuM
HaMps)KEHHOCTH. DJIEKTPUIECKOE 110Jie TOYEHHbIX 3aps10B. OAHOPOAHOE dIeKTpHYe-
ckoe noJje. [loTok HanpshkeHHOCTH 3nekTpudeckoro nonasi. Teopema laycca u ee
[IPUMEHEHHKE JIIS pacyera JIeKTpuyueckux noseid. Pabora anekrpuueckoro nois npu
nepemMellenuu 3apsaoB. Ilorenuunan. Hanpsxenue, CBd3b MeXKAY HaANpPSIKEHUEM U
HANPSPKEHHOCTRIO. [IPOBOHUKK B 3JIEKTPHUYECKOM [10JI€. DIIEKTPUUYECKast €MKOCTE.
DnexkTpuyeckas €MKOCTb [UIOCKOro KoHAeHcaTopa. Juasiekrtpuyeckas NpoHMLae-
MOCTb. DHEPrus MeKTpuueckoro nois. [L1oTHOCTE aHepruu. JnaneKkTpuku B 2/1eK-
Tpudeckom nosie. MexaHu3M Noisipu3aiuy AUAJIeKTPUKOB. DIIEKTPEeThbl M CETHETO-
21eKTPUKH. [1be30osnexTprueckuit 3GpdeKT 1 ero WCroJsb30BaHMe B TEXHHKE.

Ilpaxmuxa. PeleHue KauyeCTBEHHbLIX 38ja4 [0 2JIEKTpocTaTHKe (d/eKTpu3a-
Mg, npoBojsiue chepbl), 0ObICHEHHE HaOII0JAeMbIX NEKTPUUECKUX SIBJIEHHH.
Pacuer cunbl B3auMOAEHCTBUSA JNEKTPHUUECKUX 3aps/10B, eMKOCTH, 3apsi/ia U SHEPIrHH
xoHzaeHncaropa. Iloctpoenue rpadukoB 3aBHCHMOCTEH JIEKTPHYECKUX MapameTpoB

Lot
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3apsiKEHHBIX Tell OT KOOP/MHAT,

Tema 4.2. 3aK0HbI HOCTOAHHOIO TOKA

Teopus. YcnoBus CyLIECTBOBaHMS MOCTOSHHOrO Toka. CTallMOHApPHOE SJleK-
TPHUECKOE TONe. DeKTPUUecKHe LieMH ¢ MOCIeI0BaTeNbHbIM U MapaiebHbIM CO-
CAMHCHUSIMH TPOBOJIHMKOB. DNEKTPOBMIKYIlad cuia. 3akoH Oma 1 HeOOHOPOa-
HOro y4dacTka Lenu W Juid nonHod uenu. Ilpasuna Kupxroda. Pacuer pazsersiien-
HBIX JJIEKTPHYECKUX LI€TEH, CMEIUaHHBIX COC/AMHEHUNH NPOBOAHUKOB. LLIyHTBI U j10-
MOJHUTENbHBIE conpoTHBieHUst. PaboTa u moiHocTh Toka. 3axon Jkoyns-Jlenua.

DnexTpudeckui Tok B Metasiax. OCHOBHbIE TOIOIKEHUS IIEKTPOHHON TeOpUn
MPOBOAMMOCTH MeTannoB. CKOpOCTb YNOPANOYCHHOrO JIBHAKEHHUS 3/CKTPOHOB B
MPOBOAHUKE. 3aBUCUMOCTL COMPOTHBIICHUS OT Temreparypsl. CBepXMpOBOAMMOCTS.
DIIEKTPUUECKUHE TOK B MOJYNPOBOAHUKAX. DICKTPUUECKas MMPOBOJAHMOCTE MOJIYIIPO-
BOOHHWKOB M €€ 3aBHCUMOCTb OT TeMmeparypsl v ocseuleHusi. CoOcTBeHHAs U MpU-
MeCHas MPOBOAMMOCTE MOJIYNPOBOAHUKOB. TepMO- U (POTOPE3UCTOPBL. DICKTPOHHO-
ABIpoYHBIN nepexo. IMonynposoanukoBsii juoa. Tpausucrop. [lpuMeHeHnne moimy-
[TPOBOJIHMKOBLIX [pUOOpOB. Tpurrep xax aneMmeHT DBM. MuTerpansHeic CXeMbl.
DNeKTPOHHAs SMUCCHA. BonbT-aMrepHas XapakTepHCTHKa JMOAA. JJIEKTPOHHbIE
My4KHd W WX CBOHCTBA. DNIEKTPOHHO-TyueBas TPyOKa. DIEKTPHUECKHH TOK B pacTBO-
pax u pacrnnaBax 3JICKTPOJIHTOB. 3aKOH aaekTponunsa. OnpejeneHue 3apaaa 3IeKTpo-
Ha. [Ipumerenne oNeKTpoI3a B TeXHUKe. DIeKTpuieckuil Tox B razax. HecamocTos-
TeNbHbIH M CaMOCTOATEJIBHBIA paspsifibl B rasax. Bujibl camMOCTOSTEILHOTO pa3psia
(TIEoKMH, HCKPOBOH, KOPOHHBIH, ayrosoit). [Tonstue o niasme. MI[-reneparop.
DneKTpUYecKui TOK B BakyyMme. BakyyMHEBIH MO/ ¥ TPHOA. 3neKTp0HHo -y4yeBas
Tpyoka. OneiT Modde-MusnkeHa.

lIpaxmuxa. PacueT compOTHBIICHHS IOCIEIOBATE/LHOrO, MAPalIebHOIO H
CMELIAaHHOTO COCAMHEHMs NPOBOAHMKOB. BbluncieHue nanenus HanpsHKeHUs, CUJIbI
TOKA, BbIACIAEMON MOIIHOCTH B LieNU NOCTOSHHOIO TOKa, PacyeT ¢lokHbIX uenel ¢
nomouibio npaeuit Kupxroga. IlocTpoeHne 1 aHanu3 BONbTA-AMIICPHBIX XapaKTepH-
CTUK PE3HCTOPOB, PaCTBOPOB U MOJYITPOBOAHUKOB,

YueOubii (TemaTH4YecKuH) maan. 1-i rog ofyqedusn

Koanyecrso yacos
| Ne | HaumenoBanue pasnena,rembl | [pakTHKA
-/ ! Beero | Teopus
Il | A
Beoanoe 3ansitue : 1 1
Paspen 1. MaTemaTuka B 4 . - 4
dbuznyeckux npouyeccax !
I.1 | Bekropbl u nefictaua vaa v 1 | - l
1.2 [KpazpaTnuHas QyHKuus i I | - |
1.3 | Peurenue cucrem anreGpanueckux |
YPaBHEHHUH ] | s 1
1.4 | Tpuronomerpus B l | - I
Pasjen 2. Mexaunuka 13 | 3 10
2.1 [Kunemaruka - 5 | 4
2.2 /lunamuka 5 ; | 4
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2.3 BakoHbl COXpaHeHHsI | 3 !

Pazgen 3. Monexyasipaas duznka ; 11 ? 4
| 3.1 MonekyidpHo-KHHEeTHYeCKAsS — Teo- 6 L -
| pus | |

| 3.2 TepmoanHamuka 5 | | 4
Pazagen 4. JuleKTpoiuHaMHUKa 6 2 ' -4
4.1 | DuexTpuuecKoe nosne B 3 ; I 2
4.2 | 3aKoHbl NOCTOSIHHOTO TOKA | 3 : | 2
| Beero 34 | 10 24

Copep:xaHue yyeOHOro (TeMaTH4ecKoro) niaaHa. 2-i rojg obyueHus

Beoanoe 3ausitue. Beenenue B [lporpammy. MHeTpykTak no texHuke 0es-
ONAaCHOCTH.

Paszgen 1. Maremaruka B U3HUYECKHUX Hpoleceax.

YPpoBeHb NpelibaBleHus Matepuana 00ecleyuBaeT ydalluMcs CTPOUTh MaTe-
MaTHYECKHEe MOZENH (PU3HUYECKUX IIPOLECCOB, & TAKXKe MojayyaTh He0OXOAUMbIE 3Ha-
YEHUS W 3aBUCMMOCTH (PHU3MYECKHX BEJIHYMH, MOCPEACTBOM PELICHHUS] Pa3iuYHbIX
ypaBHEHUH, HEPaBEHCTB U aHalu3a rpapuKos.

OO6yualomnecs OyayT 3HaTh:

E OCHOBHBIE COOTHOUIEHHS! B TPEYTOJBHUKE U TPHTOHOMETPHUECKHE TOK/1e-
CTBa, (POPMYJibl MPUBEAEHUS U 3HAYEHUS TPUTOHOMETPUYECKUX (YHKUMH 1 pas-
JIMYHbBIX YTIIOB;

. CBOMCTBa JIorapu(PMUUECKON U NOKa3aTeIbHOH (PYHKLMH K UX rpaQuKy;

- METO/bl peLIeHHs JorapupMHUUCCKUX M MOKA3aTe/IbHbIX YPaBHEHUN (He-
PAaBEHCTB);

- [TOHATHS NPOU3BOJIHON U MEPBOOOPA3HOM;

- OCHOBHbIe (hopMYJibl JH(DdepeHIMPOBAHUSL U HHTeTPUPOBAHMS.

O6yualomuecs GYAYT yMeTh:

- npeobpa3oBbiBaTh TPUIOHOMETPHUCCKHE BbIpaKeHHs W BbIpaKeHHsl, CO-
Aepaxallue Jorapudmabi;

o peLlaTh NpocTeliine TPUrOHOMETPHUYECKHE, T0KaszaTe/bHble Wiorapud-

MUYECKHE YPABHEHMS U HEPABEHCTRA,

- HaXOWTh MPOU3BOAHYIO, & TAKJe POMEKYTKH 3HAKONOCTOSAHCTBA W MO-
HOTOHHOCTH Pa3iNUyHbIX QYyHKLINHA;

- pelaTh 3KCTPEMAJILHBIE 38/1a41 METOJAaMKU MAaTEMATUHECKOIO aHaIn3a;

- HaXOIMUTb MepBOOOPa3HyI0 (MHTErpai) paz/iuyHbIX DJIeMEHTapHbIX (yHK-
LMK UIIOLLAAb KPUBOJIMHEHHON TpaneLmH.

@opMbl 3aHATHI, HCTIONB3yEMbIE MPH U3YUEHHMH JaHHOTO pas/ena:

. NIeKLHOHHAas;

- MPaKTUKYM MO PELIeHUIO 3a/1ay;

- nadopatopuag padora;

- WHIMBUYyalbHas paboTa;

- rpymnrosas padora;



- WHIAMBHAYaJTbHAS KOHCYIIBTALINA;

- rpyTInoBas KOHCYJIbTaLks;

Tema 1.4. Tpuronomerpusi .

Teopus. I'paduku tpuroHometrpuueckux GyHkuni, OOpaTHble TPUTOHOMETPH-
yeckue  pyHKUKMK. TpuroHomerpuueckue ypaBHeHus. BHIbl TPUIOHOMETPHHUECKHX
ypaBHEHHUH, OCHOBHbIE METOAB! UX peleHusd. OT0op KopHel. 3anuch pewenus. Tpu-
FOHOMETPHYECKHE HEPaBEeHCTBA.

[Ipaxkmuxa. TlocTpoeHue rpadMkoB TPUrOHOMETpHUYeCKUX QPyHKLUHH. [Tpeobpa-
30BaHWe BBIP@KEHUH, cofepkalllux 00paTHble TPUIOHOMETpHUYECKHE (PyHKUHUH. Pe-
[IEHUE TPUMOHOMETPUUECKMX YPABHEHMH M HEpaBEeHCTB Pa3jIM4HbIMH METOIAMH.
OTbop KOpHEH TPUIOHOMETPUUYECKHX YPaBHEHHH.

Tema 1.5. Jlorapudgmuyeckasi 4 nokasaTte/ibHasg QYHKUHH

Teopus. TlokazarensHas (GpyHKLHMS W ee cBoicTBa. Jlorapudmsel, cBoiicTBa Jlo-
rapudmon. Jlorapudmudeckas (yHkiiMsg U ee cpoicTBa. [loTeHUMpoBaHue u Jjiora-
pudmupoBanue. Pazinunble crnocodbl pelleHus [10Ka3aTe/lbHblX W JIorapuMUIecKux
ypaBHEeHH. YpaBHEeHHs, CBOAALLMECH K MOKa3aTe/lbHbIM U jorapupmuueckum. Cu-
cTeMbl ypaBHeHUH. HepaBeHCTBa, coacprkallive noxkasare/ibHble M Jorapupmuyueckue
QyHKUMH. %

[Ipaxmuka. TlpeoOpa3oBaHue BblpameHHi, comepxawux norapudmel. Peme-
HUE N0Ka3aTeJbHbIX YpaBHEHUA W HepaseHCTB. HaxoxaeHue odiiactu onpejesieHus
norapudMUUeCKUX ypaBHeHMH. PelleHue norapudMuyecKkux ypaBHEHMH U Hepa-
BeHCTB. MeToa pauMoHanu3aumu. Mcrnonb3oBaHue CBOHCTB (PYHKUMH MpPH pelleHHH
norapu@MUUecKUX M oKaszarelbHbIX ypaBHeHUH u HepaBeHCTB. CHCTEMbl MOKa3a-
TEJbHBIX H JIOTAPU(PMHUUYECKHX YPaBHEHHH. '

Tema 1.6. Ilpouszsoanas

Teopus. CxopocTh npoTekaHusi npotiiecca. MrHoseHHas ckopocThk. Kacaresns-
Hasik rpaduxy ¢pyukuuu. [Tonstue o npenensHom nepexoje. [lpenen, ero cgoficraa,
3amedaresbHbie npejensl. Ilponssoanas. duddepenunan. HenpepeiBHoCTh U AHb-
¢epenuupyeMocts QyHkuuid. [IpaBuna BEIYHCICHHS MPOH3BOAHBIX. [Ipou3BOAHBIC
pa3auMyHbIX QyHKUMH. BTopas npousBoaHas; ee mMexaHW4YecKu# cwmbici. [IpousBon-
~ HBICBBICLIMX MOPSAIKOB. YpaBHeHUe KacaTebHOU K rpaduky GyHkumu. [Ipuioxenne
MPOM3BOAHON K MccaenoBannio Gynkuuid. Mceeaenosanune (GyHKIMM HA MOHOTOH-
HocTh. Jloctatounoe ycnoBue sketpemyMma. Hanbonbluee M HauMeHbLIee 3HAYEHHS
(GYHKLHK Ha NPOMEKYTKe (KOHeYHOM M OeckoHe4yHOM). Mcnonp3zoBaHHe npon3BoI-
HOM B (PU3MYECKUX 3ajayax.

[Ipakmuka. PelneHue 3aaay Ha HaxokaeHue npeaenon. HaxoxaeHue npous-
BOJHBIX MPOCTBIX W CHOXKHbIX QyHKUMH. Peurenue 3aaau Ha uccienoBanue GpyHKIUH
Ha MOHOTOHHOCTh. Peluenue 3aja4 Ha HaAXOXK/EHUe dKCTpeMyMOB (yHKUKH. Haxox-
JICHHE acuMNTOT rpadukoB. PelneHue 3agay Ha Haxoxk/1eHue Haubosibliero u
HaUMEHBLLIEro 3HaueHus PYHKLUMU Ha OTPe3Ke, pellieHre 3a/a4 Ha ONTUMHU3ALIMIO.

Tema 1.7. HaTerpan

Teopus. TlepBooOpa3Has 1 ee cBoicTBa. [lpaBuia HaxokAeHHUs MNepBoodpas-
HbIX. TTowane KpuBoIKHEHHON Tpaneuuu. Belunciienue nioulaiei 1 00bemMoB reo-
METPHYECKHUX PUIYP.

Ilpakmuxa. Peuienue 3aja4 Ha HaXOXJAEHHE NepBooOpa3HOU. Peluenue 3anay
Ha BbIYMC/IEHKE [1J101LAH KPUBOAUHEHHOH TpaneLmH, Ha HaXok/1eHHe 00beMOB 1'e0-
MEeTpHUYeCKHUX Te/l.



Pasznen 2, DnexkTpoannamuka

YpOBeHb NpeNbsBIeHUs MaTepHana o0ecredHBaeT yuanuMes pellaTth 3ai1aum
MOBBILICHHOTO YPOBHA CJI0KHOCTH M IKCIIEPUMEHTATBLHO NPOBEPSATH OCHOBHbIE 3aK0-
HOMCPHOCTH DIIEKTPU4ECTBA M MAarHeTusMa, a TakkKe KojeOareiabHbIX M BOTHOBBIX
[POLIECCOB.

Obyuaromuecst 6yayT 3HATD:

- OCHOBHBIC [OHATUS TCOPHM IJIEKTPOMArHUTHBIX KOJCOaHMI M BOJH:
JJIEKTPOMAarHuTHas MHAYKUMS, CAMOWH/YKIIUS, MHAYKTHBHOCTh, CBOOOIHBIE M BbI-
HYXACHHbIE KonebaHus; KosebGaTelibHbIH KOHTYP; MEePEMEHHEIH TOK; PE30HAHC, 1CK-
TPOMArHWTHaS BOJIHA; HHTEP(OCPEHLIMS, JUCTIePCHs, AUDPaKLHMS, TONSPU3ALIMS dIeK-
TPOMArHWTHBIX BOJH;

- OCHOBHBIC 3aKOHbI JIEKTPUYECTBA W MarHeTusma: 3akoH Kynoua, 3akon
COXpaHeHHK 3apsiaa, 3akoH OMa A1 HEOAHOPOIHOH U [10HOM LeMu;

- OCHOBHbIE 3aKOHBI TCOPHH 3JIEKTPOMATHUTHbIX KOJIeOaHui U BOTH: 3aKOH
SNICKTPOMATHHTHOH HHIYKUMH, 3aKOHbl OTPAKEHWs, MPEIOMICHUS W TOTIIOIEHHS
3JICKTPOMAIHUTHBIX BOJIH, MOCTYJ1AThl TEOPHH OTHOCHTEIbHOCTH,

- CYTb OCHOBOIOJIArAIOIIHX OIBITOB JIEKTPOAMHAMHKH: OMBITOB DpaHKIn-
Ha, BonbTel, Kynona, Oma, AMnepa, Mapases, ["epua; =

- BO3MOXHOCTH NPAKTHHECKOIr0 MPUMEHEHHUS ABJIEHHH 1 3aKOHOB 3JIEKTPO-
AUHAMHKH: SIICKTPOH3IMEPHTEIbHBIE NPHOOPDI, MArHUTHAS 3aMKHCh 3BYKA, 31eKTPOH-
HO-JTyueBas TpyOKa, MoynpoBOAHHKOBEIN 1O/, TEPMOPE3HCTOP, TPaH3UCTOp, reHe-
paTop IMEPEMCHHOIO TOKA, CXeMa paauOTeIe(OHHON CBA3M, MHAYKLMOHHAS CBapKa,
TpaHchOopMaTophl; _

- OCHOBHBIC M3MEPHUTENbHBIC NMPUOOPbI NIEKTPOAHHAMMKH: OcLMiTorpad,
MYJIbTHMETP, TEPMOPE3UCTOP:;

- METO/IbI PELICHHA OJTMMITHAAHBIX 3a/a4 M0 37CKTPOIMHAMUKE.

OO6yuaomuecs GyayT ymers:

- MPaBUIBHO OMUChIBATL W OOBACHATL OCHOBHbIE SBICHHMSA M MPOLECCHI
SJICKTPO/IMHAMUKH, aBath TOYHbIE OMPEIENICHHs OCHOBHBIX MOHATHH 3J1eKTpoMar-
HEeTH3Ma;

- PELIaTh 33a7a4i HA 3aKOH COXPAHECHHS 3JIEKTPUYECKOrO 3apsaaa, 3aKOHbI
Kynowa, Oma, Jlenuia, 3aKoH 9/1eKTPOMArHHTHON WHAYKLUMK, HA ABUKCHHE U paBHO-
BCCHC 3apSIKEHHBIX YaCTHLL B 9JIEKTPUUYCCKOM U MArHWTHOM TOJSIX;

- BRIMHCIIATE HAINPSAKEHHOCTh, HAIPSKEHWE, CHITY TOKa, paboTy JneKTpH-
HECKOro MO, 3/IEKTPOEMKOCTD, MArHUTHYIO HHAYKUHIO, cuity JlopeHua, cuny Amme-
Pa, a TaKKE NapamMeTpbl K0s1edaTe/lbHOro KOHTYPa H 3J1€KTPOMATHUTHOMN BOJHbI;

- M300paxaTh U YHTaTh IEKTPUUYECKHE LCMH, 3aBHCMMOCTH OCHOBHBIX napa-
METPOB K0JleDaTe/IbHOro KOHTYpa OT BPEMEeHH;

- CTPOMTD BEKTOPHbIE IHArPAMMbI JJIEKTPHUYECKHX KOleOaHMi;

- ONPE/ICIATE IKCNCPUMEHTANBHO [TAPAMETPBI 3MEKTPHUECKUX Lieneii, po-
BCPATE MX MCIPABHOCTB; U3MEPSTH MapaMeTpbl 3NCKTPHYECKOIO U MATHUTHOIO [10-
JIeHt; M0J1y4aTh Ha OCLUMINIOrpade KAPTHHY 31EKTPHESCKHX KOIeOaHHi;

- MOJIb30BATLCH (PH3MYECKUMHU NPUOOpaMH: aMIEpPMETPOM, BOIBTMETPOM,
MYJBTHMETPOM, OCLIHILIOrpaoM, reHePaTOPOM JEKTPUIECKIHX CHTHATOB;

- PeLIaTh 3aa4k 110 JIEKTPUYECTBY, MATHETH3MY, KOJEOAHHUSIM MOBbLILLIEH-
HOTr'O YPOBHS CJIOKHOCTH W OJIMMITHALHBIE 3a/1a4H.

@opmbl 3aHATHH, HCNIONB3YEMbIE [IPH H3YHEHHH IAHHOIO pas/ela:

- JIEKIIHOHHAS;
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- WHJIMBHlyalibHas padoTa;

- rpynmnosas pabora;

- WHJIMBUAYaNbHad KOHCYbTallUs;

. FpyTMnoBas KOHCY/IbTallus;

- MTOTOBBIN TECT.

Tema 2.1. MaruutHoe noJie

Teopus. MariutHoe B3auMOJieiicTBHE TOKOB. MarHuTHoe mosie Toka. MarHut-
Hasg WHYKIKA. JIMHWM MarHMTHOH MHAYKUMHM. MarHuTHeid notok. Cuna Amrepa.
[puHLMN AeHCTBHA NEKTPOUIMEPUTENBHEIX TpHOOpoB. | pomkorosoputes. Cuna
Jlopenua. JIBUKEHHE 3JIEKTPHUYCCKUX 3apsiZloB B JMEKTPUHECKOM W MArHUTHOM [10-
AX. YCKOPHUTENH 3apsiKeHHDbIX yacTull. Macc- criektporpad. MarauTHele cBoiicTBa
BEIIECTB. DNEeKTPUUECKUH JABUrATENb TOCTOSHHOrO TOKA.

[Ipaxmuxa. Bolukcnenre MHAYKLUHY MATHUTHOTO MOJISt /LIS PA3IMIHOM KOH(HU-
rypanuy npoBoaHKKoOB. Pacder cunbl Amnepa u Jlopenua, napamMeTpoB TpaeKTOPHH
3apsKEHHBIX YaCTHLL B MArHMTHOM noJdie. KavecrsenHoe onucaHme siBJICHUH, CBA3aH-
HBIX C MarHUTHBIM I10JIEM B BellleCTBe.

Tema 2.2. DnekTPOMATHHTHASR HHAYKUHS

Teopus. SlBnenue snekTpoMarHUTHOW MHAYKUMH. DJIC muaykuuu. MHIyKUK-
OHHOE 3JIEKTPHUYECKOE 10J1€. 3aKOH JICKTPOMArHuTHOH uHayKiuu. [Ipasuno Jlenua.
Buxpesoe siekTpuueckoe nose. DiekrpojuHamudeckuit Mukpodos. CaMouHayk-
uus. Mugykrusuocts. Biusuue cpenbl Ha HHIYKTHBHOCTb. DHEPrHs MArHMTHOIO
rnosist. 11noTHoCTh SHepruu. OTHOCHTEIBHOCTD 3JIEKTPHUECKOIO U MAIHUTHOIO [10JIEH.
[110THOCTD HEPIHH MATHUTHOTO TMOJIs. DIEKTPHYECKHH IeHEepaTop MOCTOSIHHOIO TO-
Ka. .

[Ipakmuxa. Pellenne Ka4yeCTBEHHBIX M PACYCTHBLIX 38/a4 MO MEKTPOMArHHUT-
HOMHMHAY KUK, Borukcnenue DC caMOMHIYKLHH, SHEPIUH 3aPSHKEHHON KATYLIKH U
MarHUTHOTO MOJIS. :

Tema 2.3. D1eKTPOMATHUTHBIE KOJIe0AHHS H BOJIHBI

Teopus. KonebarenbHoe ABM)KeHMe M KonebarenbHas cucrtema. CBOOOHbIE
KoJedaHus B MIeallbHbIX KoJeDaTeNbHBIX CHCTeMax. [ apMoHMueckue KosebaHus.
Iepuon, wactora, amnnntyaa, Gpasa rapmonudeckux konebanui. [lpunuuncynepmno-
3vLMK. | padudeckoe npeacTasieHue rapMoHHUecKuX koseGanui. CnoxkeHHe rapmMo-
HHYeCKKX Konedanui. Bektopuble nuarpamMmbl. Herapmonnueckue konedanus. Cpo-
OoaHbIE NIEKTPOMArHUTHbLIE KosledaHust B KOHTYpe. [IpeBpalleHne sHepruu B Kose-
OarenbHOM KOHType. CoOcTBeHHas 4acToTa KoneGaHui B KOHTYpe. 3aryxaloulue
DNIEKTPUYECKUe Koebanua. AHaJIOrHs AEKTPOMArHUTHBIX H 2JIeKTpHYeCKHX Koneba-
HUi. ABTOKONEOanus. [ 'eHepaTop He3aTyxaolmx KonedaHui (Ha TpaH3ucTope).

Boinyknennbie siextpuyeckne konebanus. [lepemennslii Tok. ['eneparop re-
PEMCHHOIO ToKa. JIeHCTBYIOILME 3HAYCHHMS HAMPsSKEHWH M Cuiibl TOKa. AKTUBHOE,
€MKOCTHOE M MHOYKTHBHOE COMPOTUBIEHHMs. 3akoH Oma A8l 2NeKTPHYECKON LCMH
rnepemMeHHOro Toka. Pesonanc Hanpsxenuit U Tokos. CriocoBbl MONYYEHUST HErapMo-
HUYCCKHUX Kosebanuit. Tpancdopmarop.

DNEKTPOMAarHUTHOR Mo, DACKTPOMArHHTHBIE BOJIHBI U CKOPOCTh MX Pacrpo-
CTpaHeHUs. YpaBHeHHe BOJHbI. OTpaxeHue, npejiomieHue, HHTephepeHLHs, aAH-
(pakimg, MONAPU3aLMS 3IEKTPOMArHUTHBIX BOJH. DHEPrUA 3IeKTPOMArHHUTHOI
BOJIHBI, 00BEMHas TNIOTHOCTL dHeprun BoiaHbl. M3o6perenne pagno A,C. ITonossim.
[pununn paguoreneoHHOM CBA3M, MOAYISUHS W AeTekTHpoBaHue. [lpocreliiiuii

paauonpuemuuk. Pagnonokauns. Tenesnaenue. Passurue cpeacts c¢Bssu B Poccnu.
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[TocTynaTel TEOPHH OTHOCHTENBHOCTH JHHILITEHHA, OCHOBHBIE CIIE/ICTBHSA TEO-
PUH OTHOCHTEJIbHOCTH U UX IKCIEPUMEHTaNbHAS nposepka. CKOpOCTh CBeTa B BaKy-
YME KaK MpeJeibHas CKOpOCTh nepejavn curuana. Mvnynec, sneprug u_macca B pe-
JISITABUCTCKOW JIMHaAMMKe.

lIpaxmuxa. 1loctpoenue BEKTOPHBIX AMArPaMM 3ICKTPHUYCCKUX KOJeOaHHi.
Pacuer napameTpoB LeNMU MEPeMEHHOI0 TOKa (EMKOCTHOTO M HHJYKTHBHOIO COIPO-
TUBJICHWH W MOLLHOCTH MEPEMEHHOI0 TOKa). PellieHre 3a1a4 1o 3JeKTpoOMarH HTHBIM
KonebaHWAM M BOJIHaM, pacuer kodbhduuuenta tpaHchopmauun. KayecTBenHoe H
YUCJIEHHOE onucaHue 3O HeKTOB TEOPUH OTHOCUTENLHOCTH,

Pasnen 3. Onruxa. KBantoBas u saaepHas pusuka

YpoBeHb npejtbsBlIeHUd MaTepHana odbecneynBaeT yqyalMMes pellaTh 3a1a4m
MOBBIIEHHOIO YPOBHSA CIOKHOCTH M 3KCIIEPUMEHTAIBHO NPOBEPSTH OCHOBHbBIE 3aKO-
HOMEPHOCTH ONTHKH, aTOMHOH (pH3MKHM M (pu3MKK atomHOro siapa. Oby4yarouinecs
OyayT 3HATh:

- OCHOBHbIE TIOHATHA ONMTHKH: CBET, JIMH34, 3¢pPKajlo, MHUMOE M JeHCTBH-
TeJIbHOE H300paKeHHe; HHTephepeHLHs, AUppaKLKs U Nonspu3alKs cBera; Audpak-
LIMOHHAA pelleTKa, 30HHas MJaCTUHKA,

- OCHOBHBIC TIOHATHSA KBAHTOBOH (DM3UKK: TEIJIOBOE H3NTyUYeHHE, abCoMoT-
HO YepHOE Teno, KBaHT, MOTOH, (OTO3(PdEKT, cTAUHOHAPHOE COCTOAHHE, W30TOIl,
KBAaHTOBAaHME W JHCKPETHOCTh, 1€0pOHNEBCKas AIHHA BOJIHBI, ]P0, HEUTPOH, NpPo-
TOH,ACPHBIA PEAKTOP, CYETYHK U JIETEKTOP HYaCTHLL U Ap.;

- OCHOBHBIE€ 33KOHbI ONTHUKH: 3aKOH OTPAKEHUS W TPENIOMICHHMS CBeTa,
ypaBHEHHE TOHKOH JIMH3bl U chepuuecKoro epkania, yCeaoBie MaKCHMYMOB ¥ MHHH-
MYMOB HHTE€P(EPEHLIHOHHON W NH(PAKLUMOHHON KapTHHbI;

- OCHOBHbI€ 3aKOHBI KBaHTOBOW (u3uku: 3akoHbl Buna u Credana- bobi-
MaHa, 3akoHbl CToneToBa M ypasHenue DitHiuTelina mis GotodhdexTa, noCTyNaTh!
bopa, runoresa ne bpoiins, cooTHolugHue HeonpeaeneHHOCTeH [ elizenbepra, 3aKoH

paJMOAKTUBHOIO PACIIANd, NPABMIIA CMELIEHHs MPU PaivOaKTHBHBIX H3Tyde-
HUAX;,

- CYTb OCHOBOTIOJIAratOLIMX OMbITOB ONTUKW M KBAHTOBOH (DU3MKH: ONLITOB
Hetotona, FOnra, ®penens, Pesepdopaa, Komnrona, Ctonetosa, Jlebeaesa u jip.;

- BO3MOKHOCTH ITPAKTHYECKOIO MPUMEHEHHS SABICHUH ¥ 3aKOHOB ONTHKH U
KBAaHTOBOW (DU3UKH: OUKH, IPOCBETIAIOLIAS OMNTHKE, Teseckorl, GoTodiement, [13C-
MaTpHlla, CIeKTPaNbHEIN aHall3, aTOMHas DJEKTPOCTAHLUS, JlyueBas Tepanus v ap.;

- OCHOBHBIC U3MEpPHTEbHbIE NPHOOPbLI ONTHKH M KBAHTOBOH (DH3MKH: MO-
nApoun, pedpakromerp, crnekrporpad, aubpakiuHoHHas peueTka, (OTOEKTPOH-
HBIH YMHOKUTEb, (OTOPE3UCTOP, cueTurk [ efirepa;

- METO/Ibl PeLLCHUS ONIMMITHALHBIX 38[a4 MO ONTHKE U KBAaHTOBOH (hH3KKe.

Obyuarumnecs GyayT ymerb:

- MPaBU/IbHO OIKUCHIBATL U OOBACHATH OCHOBHbIE ONTUYCCKUE H KBAHTOBBIC
ABIICHHSI W IIPOLIECCHI, 1aBaTh TOUHbIE ONpEAeTeHUs OCHOBHBIX MOHSITHH ONTHKH W
aTOMHOW (PU3UKH;

. pellaTh 3a/a4M Ha 3aKoHbl GoToaddexra, 3aKOHbl BOJHOBOH U reomer-
PHYECKON ONTHKH, 3aKOH pagu0aKTHBHOIO pacrnana;

- BBIYHCIIATH [IapaMETPhl ONTHYECKHX CHCTeM ((POKYCHOE pacCcTOssHUE JIMH-
3bl, yBeJMUeHHe M300paKeHUs, TOJILUMHBI [UICHOK), aTOMHbBIX COCTOSIHMH (paanychl
OpOUTBIM CKOPOCTH 3IEKTPOHA, paboTa BLIXO/A HEKTPOHA) U AAEPHBIX peakuuil (Bbi-

JlensemMas TenioTa); CTpouTh X0/ Jiydeld B ONTHYECKHX cucTemax, u300paxars UH-
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Tep(epeHHOHHbIE ¥ IMPPaKLHOHHBIE CXEMBI, 4 TAK/KE SHEPIeTHUECKHE YPOBHH
aToMma;

- MPOBEPATE IKCIIEPUMEHTAIIBHO, 3aKOH [PEIOMICHHS HOTPAXKESHHUS CBETA;
NOJIy4aTh HHTEPPEPEHLIMOHHbIE U JIM(DPAKLIMOHHBIC KAPTHHbI [10 Pa3MYHbIM CXEMam
W ONpEeNeisiTh U3 HUX MapamMeTpbl OTPaXarolUX U MPOMYCKAIOLUX CHCTEM, OMpee-
JATh (POKYCHOE PACCTOAHME JTUH3bL; HAOII0AaTh aTOMHbIE CIIEKTPbI;

- MOJIb30BaThCs PU3MUECKUMH NMPUOOpaMK ONTHKH M KBAHTOBOH (DU3UKM:
MOJIAPOUAOM, pePPaKTOMETPOM, CEKTporpadoM, AMPPaKMOHHONH peleTKoH, hoTo-
SNEKTPOHHBIM YMHOMKUTENIEM, (DOTOPEIUCTOPOM, JTHH3OMH;

- peliath 3aja4d M0 ONTHKE M ATOMHOHW (M3MKE MOBBILEHHOTO YPOBHS
CJIOKHOCTH U ONUMIIHAIHBIC 3a0a4H.

®opmbl 3aHATHH, UCTIONB3YEMBIE TIPH M3YUEHUH JIAHHOTO Pa3jiena;

- JEKLUHUOHHas;

- MHWBUyallbHas padoTa;

- rpynmnosas pabora;

- WHJIMBUYyalIbHAS KOHCYJIbTALIHS;

- FpYIIoBas KOHCYAbTALIHS;

- MTOTOBBIH TeCT. 5

Tema 3.1. Boanosas onTuka

Teopust. INeKTPOMATHWTHbLIE H3NYYEHHs pPa3HbIX JIHH BOJH - PagMOBOJIHBL
MudpakpacHoe u3lyyeHHe, BHAMMOE H3MYYSHHE, y/ibTpaHOIeTOBOE, PEHTIeHOB-
cKkoe 1 ramMMa-usiydende. Ceer Kak siaekTpomaruutHas Bonna. CkopocTs ceta. Ko-
repeHTHOCTs. MuTtepdhepenuus cpera. Murepdepenunonnsie cxemsl (cxema Owra,
3epkasio Jlnoina, dunpusma u 6usepkana Openens). CrnexrpanibHOe pasiokKeHHe NpHy
nHrepdepennny. Hdudpaxuns csera. [lpunuun [olirenca-Openens. Metox 3o0H
Openens. AndpakunonHas peiierka.

Hudpakumonuslii criektp. OnpeneneHne LUTHHBI ¢BeTOBOH BOJIHBL. [loHsTHE O
rosiorpagun. [lonapusauns cseta W ee NpUMEHeHHE B TexHuke. Jlucnepcus u mno-
riouleHute cgera. JlucnepcuoHHslit cnektp. CrieKTpocKor.

lpaxmuka. N300paxeHue, aHalu3 W pacyeT pa3iudHbIX UHTEPHEPEHLMOHHBIX
HIM(PAKIMOHHBIX CXeM. BerynciaeHune U3MeHeHH st JUTMHBI, 4aCTOThl, CKOPOCTH M WH-
TEHCUBHOCTH CBETa MPH MPOXOKAEHHUH €ro 4epes BeLIeCTBO.

Tema 3.2. I'eomeTpuyeckan onTHkKa

Teopusa. I'eomeTpryecKas ONTHKA Kak MpejlelibHbIH clyuali BOJHOBOH ONTHKH.
3aKOHBI F€OMETPUYECKOM ONTHKH: 3aKOH MPAMOJIHHENRHOr0 PacrpoCTPaHEHHS!, 3aKOH
OTpa)KeHHUs, 3aKOoH npenomiienuns ceeta. [Ipunuun @epma. [1nockoe u cheprueckoe
3epkania. llonnoe orpamenue. Jlunza. dopmyna ToHkol sunsel. Chepuueckas u
XpomaTuieckas adeppauus. Y BeIHYCHHE JIMH3bI.

['11a3 kax ontuueckas cucrema. Jedexrsr sperust. Ouxu. Gotomerpus. CpeTo-
Bo# motok. Cuna csera. OcBelleHHOCTh. 3aKOH ocBelieHHOoCcTH. CyObeKTHUBHbIE W
00bEKTHBHBIE XapakTepuCTUKU u3nydeHus. Ontuyeckue npubopsl. Mortoannapar,
MPOEKLIMOHHbIC annapatsl, JIyna, MUKPOCKOI, 3puTeibHble TpyObl, Teneckorn. Paspe-
[aK011{ast CIOCOOHOCTh ONITHYECKUX NTPHOOPOB.

[Tpaxmuxa. Tlocrpoenne xona Jsiyda (M300paXKeHHH) NPH MPOXOKACHUH (OT-
paxCHHH) CBETa B pasiiMUHbIX ONTHUYECKHX CHCTEMaX (THH3bI, IPO3PaUHbIC TPU3MbIH
[JIaCTHHbI, 3epKaJia), ONpee/IeHHe NapamMeTpoB ITHX cucTeM. PelleHue 3a1a4 Ha 3a-
KOHbl OTPaXXEHHUS W MpejoMJIeHHs. BblunciieHHe rnapamMerpoB U300paxerus B pas-

JTUYHBIX MpUOOpax, BOOPYIXKAIOIIMX T7a3 yejoBeka (Teneckor, Jiyrna, MHKPOCKOI).
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PacyeTs! (OTOMETPHUECKHX BEJIHYHH B Cy4ae pasziH4HbIX HCTOUHHKOB CBETA W OT-
PaKaAOLIKUX [TOBEPXHOCTEH.

Tema 3.3. ®uznka aroma R

Teopus. BO3HHKHOBEHHME YyYEHUS] O KBAaHTaxX. 3aKOHbI TEMJIOBOTO M3Jy4YeHMS.
DoTo3neKTpUUeCKUl 3P(PEKT W ero 3akoHbl. YpaBueHue hotodddexra. DoToH,
ero aneprus U umiryssc. ekt Komnrona. OneiT bore. [pumenenue dhotoaddex-
Ta B Texuuke. /lapienue ceera. OnbiTel JlebGeaesa. Dddekt Komnrona. BonHoseie u
KBAHTOBbIE CBOWCTBA cBeTa. OMBITEI K SBICHMS, 1OATBEPKIAIOLINE CIOKHOCTE aTo-
ma.Moyjiens atoma Pesepdopaa. Ksanrossie noctynatel bopa. Monens atoma Boj0-
pona no bopy. [lpoucxoxaeHue auHeRdaTsiX cnekTpoB. CHEKTPLl H3JIYUEHHUS U 110-
rnoweHus. Onbitel Ppanka u [epua. CriekTp sHEPrerHecKUX COCTOAHHA ATOMOB.
CnekrpanbHblii ananns. Tpyanoctu Teopuu bopa. ['unotesa ne Bpotinsg. Bonnosele
CBOMCTBA 2JieKTpoHa. KoprnyckynapHo- BonHOBOH AyanusM. CoOTHOLLEHHE Heonpe-
neinennocrer I'eisenbepra. IlonsTHe o kBaHTOBOH MexaHuke. COOTHOIlIEHHE He-
onpejeneHHocTen. AToM Bogopoaa. CriuH 2JIEKTPOHA, MHOIOJIEKTPOHHBbIE aTOMBI.
Brinyxnennoe usnyuenue. Jlazepsl W ux npuMeHeHue. [ToHsTHE 0 HETMHEHHON On-
THKE,

[Ipaxmuxa. BplYHCIEHHE XapaKTePUCTHK TEIMIOBOIO M3/y4deHWs abCOIOTHO
yepHoro Tena. IlocTpoenne sHepreTUyeckUX ypoBHEH atoma M pacdeT MapaMeTpoB
3JICKTPOHA B atome. Pellenne 3anau na 3akoHbl GpoTodpdexta U COOTHOLICHHS He-
onpezeneHHocTy ['efiseHOepra, onpeaeneHyue BOMHOBBIX ¥ KOPIMYCKY/IAPHbIX fapa-
METPOB (DOTOHA U MUKPOUYACTHL,

Tema 3.4. ®usuka aToMHOTO siApa

Teopua. CoctaB aToMHOrO fzapa. M3otonsl. Slaephbic CHilbl. f)mplws; CBSI3U
aroMHbBIX sanep. COekTp dHepreTHYeCKUX COCTOSHHMH arOMHOro sjpa. ['amma- u3ny-
ueHue. PagnoakTuBHOCTE, PagnoakTuBHbie npespalleHus sjep. Anbga-, Geta- pac-
nan, ramMma-usnydeHue npu anba- u Oera-pacnasax. Heltpuno. MckyccTseHuas
PaIMOaKTUBHOCTD. [[03UTPOH. DKCNEepHMEHTAIBHbBIC METOMBl PETUCTPALIMH 3aPsIIKEH-
HbIX 4YacTHLl. 3aKOH paaMOAaKTHUBHOIO pacrnaja. fiepHbie peakiuu. DHepreTHUecKuil
BBIXOJL JIePHBIX peakuui. [lenenue anep ypana. Sjuepunlil peaktop. Tepmosinepras
peakuus. [lonydyenue paavoakTHBHBIX M30TOMOB M MX HCMoNb3oBaHue. [ToHsTHE O
J103€ U3JTYy4YEeHHUsI U OHOJIOrMuecKom 3aluTe.

DJleMeHTapHble 4acTULbl. AHTHYACTHLGL. B3aumubie rpeBpaleHus deMeH-
TapHbIX YacTull. PyHaameHTanbHble B3aumMozeicTsus. Krnaccndukaums snemenTap-
HbIX 4acTULl. CIEKTPhI 37IeMEHTAPHBIX YaCTHLL. JIenTOHbI. AIPOHBI, KBAPKH, [TFOOHBI.

[lpaxkmuxa. Pelmenne 3ana4 Ha NMpaBUIlO CMEILEHUS TPUH PAJHOAKTUBHBIX H3-
JYHCHUAX W 3aKOH PaAHOaKTHBHOIO pacrajia. Boluucienue sHepruu, BblAeASOIIEeH s
B AlepHbIX peakuusx. Cocrapnenue ypaBHeHHH TEPMOSACPHBIX peakUuii U onpee-
JIEHWE MPOAYKTOB dDTHX PEaKLIUi.

HTorosoe 3austue

KonTponbHas pabora.

YueOnblii (TeMaTHYeCKHH) Mu1aH. 2-i roj 06) YeHHSH

No Hanmestaﬂﬂepasﬂeﬂa TeMbl KonuuecTBo yacos

n/n . Bcero | Teopus IlpakTHKa

BBoaHoe 3aHsiTHE 1 - i

P
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Pasznen 1. MaremarHka B 4 - 4
H3HYEeCKHX Npoueccax
1.4. [Tpuronometpus l - R l
1.5. Jlorapudmuyeckas nnokazarebHas '
DyHKLMM I = l
1.6. [TlpoussogHas 1 | - ]
1.7. Murerpan | . l
Pasnen 2. DaekTpoaMHaMHKA i1 3 8
2.1. MaruuTHOE 10s1€ 3 | i 2
2.2 |DIeKTPOMATHUTHAS HHAYKIIHS | 4 l 3
2.3 [DneKkTpoMarHUTHbIEKOIeOaH s U -+ 1 3
BOJIHBbI. :
Pasaen 3. Ontuka u KBanToBast Pu3nKa | 17 4 13
3¢l iBonHOBaﬂ OITHKA ] | 3 I 2
3.2. l'eomeTpuyecKasonTka D 1 L
3.3. [ Pu3uka atoma _ 4 I 3
3.4. |®@u3uka aTOMHOrO siapa 5 | O -+
Mrorogoe 3ansaTHE 1 1
Beero 34 8 26
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