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Pa6ouasn
NporpamMma 3/1IeKTHBHOr0 Kypca
«Pewenne 3anay no husnke»

10 u 11 knacent



Pabouast mporpamMma cocraBiieHa Ha ocHOBaHUU: «IIporpamMmel 2JIeKTUBHBIX KypcoB. du3nka. 9-
11 xmaccel. IlpodunbpHoe obOyuenue», cocraButens: B.A. Koposun, - «/poda», 2007 r.;
aBTOPCKOM mporpaMmbl «MeTojbl penieHus ¢puzndeckux 3amaau»: B.A. Opnos, FO.A. Caypos, -
M.: [dpoda, 2005 r.; 3opun H. U. snexktuBHbIN Kypc «MeToab! pemeHus: GU3NIecKux 3a1aum»:
10-11 xmaccer. — M.: BAKO, 207. — 336 c. — (MacTepckas yaurerns).

YMK:

1. EI'D o ¢usuke. 11 kmacc : yuebHoe nocobue / E. M. Illynexko, A. T. lynexko. — M. :
BUHOM. JIaboparopus 3nanuii, 2011.

2. Temarnueckue U TpEHUPOBOUHBIE BapraHThl TecToB EI'D mon pexaknuent GUITH.

esn kypca:

1. Pa3BuTHe mMO3HABAaTENbHBIX MHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH B
Iporecce pereHuss GU3NIEeCKuX 3a/1a4 U CaMOCTOSITEIbHOIO IPUOOPETEHHsI HOBBIX 3HAHUIA;

2. CoBepIIeHCTBOBAHHUE MOJIyYEHHBIX B OCHOBHOM KypCe 3HaHU U YMEHUH;

3. ®opmMupoBaHue MpeAcTaBUTENCH O MOCTaHOBKE, Kiaccu(UKaluil, MpuemMax u MeToJax
penreHus GU3NIECKHX 3a1ad;

4. HayuuTp NOpUMEHSTh 3HaHUS 1O (u3UKe s OOBSCHEHUs SBJIEHUI HPUPOJBI, CBOMICTB
BEIIECTBA, pEIICHUS (PU3NYECKHX 3a]ad, CAMOCTOSTEIILHOTO NMPHOOPETCHUSI U OICHKH HOBOU
uHpopManuu GU3NIECKOro CONEPKaAHMSL.

5. IloaroroBuTh yuammxcs K ycrnenrHoi caade EI'D no ¢usuxke.

3apaum kypca:

1. yrnyGuienue u cucteMaTH3alys 3HaHUH ydaliuxcs;
2. YCBOCHHE YYALTUMHCS OOIINX aJTOPUTMOB PEUICHHUS 3a7ay;
3. OBJa/ileHMe OCHOBHBIMU METOJIaMH PELLICHHS 3a/1au.

1.Ilnanupyemble pe3ybTaThl
O:xuaeMbIMU pe3yJibTaTAMHU 3aHATHI ABJISIOTCH:
e pacimupeHue 3HaHUH 00 OCHOBHBIX aJlTOPUTMAax PEIICHUs 3a/1a4, pa3InYHbIX METOAAX
MpHeMax peLIeHus 3a/1ay;
e Ppa3BHUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIIbHBIX U TBOPYECKHUX CIIOCOOHOCTEN Ha
OCHOBE OIIbITa CAaMOCTOSTEIBHOIO IPUOOPETEHNUSI HOBBIX 3HAHUM, aHAIN3a U OIIEHKH HOBOI
uH(pOpMaINH;
e CO3HATEJILHOE CaMOOIIPE/ICIEHUE YUEHUKA OTHOCUTENIBbHO PO AajdbHENIIEro 00y4eHHs
W IPOo¢eCCHOHATIBHOM 1€ TeNbHOCTH;
o TIOJIyYEHUE MPECTABICHUN O POJIU (PU3UKU B MO3HAHUU MHPA, PUINUECKUX U
MaTEMaTHYECKUX METOJaX UCCIIEIOBaHUS.

TpeGoBanus K YPOBHIO OCBOCHUSI CO/IEPKAHMSA Kypca:
VYyamuecs 10KHBI yMeThb!

- aHaIM3MPOBATh (PUZNUECKOE SIBICHHE;

- TPOroBapHuBaTh BCIYX PEILEHUE;

- aHaAJM3HUPOBATh MMOJTYYECHHBIN OTBET;

- KJIaCCHU(HIMPOBATH MPEATOKEHHYIO 3a/1auYy;

- COCTaBJIATh MPOCTEHUIINX 33a4H;

- TI0CJIeI0BATENIbHO BBIMOIHITH U IPOrOBAPUBATH ATAIlbl PEHICHUS 3a/1a4l CPEAHEN TPYAHOCTH;
- BBIOMpAaTh palMOHAIbHBIN CLIOCOO pelIeHus 3a1auH;

- pemaTh KOMOMHUPOBAaHHBIE 33/1a4H;
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- BJAACTH PA3JIMYHBIMU MCTOAAMHU PCUICHU 3ada4: AHAJIUTUYCCKUM, I‘pa(bI/I‘IeCKI/IM,
OKCIICPUMCHTAJIBHBIM U T.1.;
BJIAZACTb MCTOAAMHU CAMOKOHTPOJIA U CaMOOLCHKHA

2. ConeprxaHue Kypca
10 kaacc(68 u)

Beenenue (4 4)

duznyeckas 3agayva.
Knaccupurkanus 3agau (2 4)

Yro takoe ¢usnyeckas 3amaya. CocraB ¢usnueckoi 3amaun. Ousnueckas TeOpHs U peLICHUE
3aja4. 3HaueHHe 33724 B O0yYCHUHU U JKU3HHU.

Knaccudukanus ¢usmueckux 3agad Mo TpeOOBAHUIO, COACPIKAHMIO, CHOCOOY 3alaHHs H
pewenus. [Ipumepsl 3a1a4 BCex BUIOB.

CocraBnenne Qusndeckux 3anad. OcHOBHBIE TpeOOBaHMSA K COCTaBieHHIO 3amad. CrocoObl u
TCXHHKA COCTaBJICHHUA 3aaa4. HpI/IMepBI 3aJa4 BCEX BUOO0B.

IIpaBuia u npuemsbl pemieHusi pusnyeckux 3aaad( 2 4)

OOuue TpebGoBaHMs NpU peleHUH (U3UYECKUX 3ajad. DTalbl pelieHus (Uu3nYecKod 3ajayu.
Pabora ¢ tekcrom 3amaun. AHanmu3 (puU3HYECKOTrO SBICHUS; (HOPMYTHUpPOBKA WACU * PEUICHHUS
(mman pemeHus). BeimonHenue rana pemieHus 3amaud. YucioBoil pacuer. Mcmosnb3oBaHue
BBIYHMCIUTEIILHON TEXHHWKHU ISl pacdyeToB. AHANW3 pemieHus U ero 3HadeHue. OdopmiieHue
peuieHusl.

Tunuyable HEMOCTATKU NMPU pEIICHUH 1 0(hOpMIICHNH pemeHns Gu3nueckoil 3axaun. M3ydyenue
NPUMEpOB pelieHus 3aaad. PaznuyHple MPHEMBbl U CHOCOOBI PEIICHHS: aJrOPUTMBbI, aHAJIOTHH,
reoMeTpuyecKkre npueMsl. Meron pasmMepHoCTel, rpaduyecKkue peteHus 1 T. 1.

Mexanuka — 38 yacos

Kunemaruka (6 1)

OcCHOBHbIE 3aKOHBI U TOHATHS KHHEMATUKH.

Pemenue pacueTHbIx M rpaduueckux 3ajJad Ha PaBHOMEpPHOE IBIKEHHE. MaTtemaruueckas
3anuch ypaBHeHUs nBwkeHus. ['padpux nBmxenus. I'padpuk ckopoctu. Pemienue 3amau Ha
PaBHOYCKOPEHHOE IBUIKECHHUE.

JIBrkeHune 1o okpykHocTH. Pemenne 3aaau.

Jdunamuka u cratuka(16 4)

KoopaunaTtHblii METOJ pelIeHHs 3a/iad M0 MeXaHuKe. PerieHue 3aiady Ha OCHOBHBIE 3aKOHBI
TMHAMUKU: HBIOTOHA, 3aKOHBI IS CHJI TATOTEHHS, YNPYTOCTH, TPEHHS, CONPOTHBIICHUS.
Pemienne 3amady Ha JABMKEHHE MATEPUAIBHOM TOYKH, CHUCTEMBI TOYEK, TBEPAOrO Teja IO
JNIEUCTBUEM HECKOJILKUX CUJI.

3aaun Ha ompeieNieHne XapaKTePUCTUK PaBHOBECHS (PU3UUECKUX CUCTEM.

3ajaud Ha TPUHIIUN OTHOCUTEIHHOCTH: KHHEMAaTHYECKUE W JUHAMUYECKHUE XapaKTEPUCTHKU
JBU>KEHUS T€JIa B Pa3HbIX UHEPLHUAJIBHBIX CUCTEMAaX OTCUETA.

[Togbop, coctaBneHWe © peHIeHHWE IO WHTEpPEcaM pa3UYHBIX CIOKETHBIX  3ajad:
3aHUMATEIbHBIX, OSKCIEPUMEHTAIbHBIX C OBITOBBIM COACpXKAHUEM, C TEXHUYECKUM U
KpaeBeTYECKUM COAEP)KaHUEM, BOEHHO-TEXHUYECKUM COAEPKAaHUEM.

DKCKYpPCHUH C LIebI0 0TOOpa TaHHBIX JUIS COCTABICHUS 3a/1ad.

3akonbl coxpanenusi(16 1)

Knaccmbmcauml 3ala4 110 MEXaHHUKE: PCHICHHUC 3ada4 CpCACTBAMU KHUHCMATHKHU, TUHAMUKH, C
IIOMOIIBIO 3aKOHOB, COXpPaHCHU.



3azaun Ha 3aKOH COXPaHEHMsI MUMIYJIbCa M PEAKTHBHOE JBIKEHHE. 3aJaud Ha OINpeAe/ICHUE
pabOThI U MOLTHOCTH. 3aJJaul HA 3aKOH COXPAHEHUS U MIPEBPAILEHUS] MEXaHNYECKON SHEPTUH.
Pemenue 3amau HeckoabkuMHU criocobamu. CocTaBiieHHE 3aJad Ha 3aJaHHbIE OOBEKTHl WU
ABJICHUA. B3aumomnpoBepka pemaeMbix 3a1ad. 3HAKOMCTBO € NMPUMEPAaMU PEIICHUS 3a1ad I10
MEXaHUKE PECIYOIUKAHCKUX U MEXIYHAPOIHBIX OJUMITHAI.

KoHcTpykTOpckue 3amayu M 3aJadd Ha MPOEKTHI: MOJEIb aKCEJIEPOMETpa, MOAEIb MasTHUKA
@yko, MOZAEIb KPOHIITEHHA, MOJEIb IYIKH C IPOTHUBOOTKATHBIM YCTPOMCTBOM, INPOEKTHI
CaMOJIBIKYILIIMXCSL TEJIEXKEK, MPOEKThl YCTPOWCTB Ui HAOJIOJEHUS HEBECOMOCTH, MOJEIb
aBTOKOJIE0ATEIbHON CHCTEMBI.

OcnoBbl MKT u Tepmogunamuku (22 yaca)

CTpoeHue u CBOCTBA ra3oB, »KMIAKOCTeH U TBEPABIX Tesa(12 u)

KauecTBeHHble 3a7aud Ha OCHOBHBIE IIOJIO)KEHHMSI W OCHOBHOE YpPaBHEHUE MOJIEKYJISIPHO-
kuHetndeckoil Teopun (MKT). 3amaun Ha omucaHue MOBEACHUS WICATBHOTO Ta3a: OCHOBHOE
ypaBuenne MKT, omnpeneneHue CKOpPOCTH MOJEKYJ, XapaKTEPUCTUKH COCTOSIHMSI Ta3a B
U30IIpoLeccax.

3ajmaun Ha CBOMCTBAa IMapoOB: HCIIOJIb30BaHUE ypaBHeHUs1 MenaeneeBa — KuianeipoHa,
XAPAKTCPUCTHKA KPUTUUYCCKOI'O COCTOAHMA. 321[[21‘11/1 Ha OIIMCAaHWE SBJICHUH IMOBEPXHOCTHOI'O
closi; paboTa CHJI TOBEPXHOCTHOTO HATSKEHHMSI, KAMUIUISIPHBIE SIBICHUS, N30BITOYHOE JaBIICHUE
B MBUIBHBIX ITY3bIPAX. 3aI[a‘II/I Ha OIpCACIICHUC XaPAKTCPUCTHUK BJIAXKHOCTU BO3yXa.

3amaul Ha OmMpejelieHue XapaKTEepPUCTUK TBEPAOrO Teia: aOCOMIOTHOE U OTHOCUTEIIbHOE
YAJIMHEHHUE, TEIJIOBOE paclIMpeHue, 3anac IpoYHOCTH, CHJIa YIIPYTOCTH.

KauecTBeHHBIC U KOIMYECTBEHHBIE 33a4. Y CTHBIN TUAJOT MPU PEeIICHUH KaueCTBEHHBIX 3aau.
I'paduueckue u FIKCIEpUMEHTAIBHBIE 33]]a9H, 3a/1a4l OBITOBOTO COJICPIKAHHSL.

OcHoBbl TepMoaunamukn (10 )

KomOuHMpOBaHHBIE 3aJaud Ha TIEPBBIM 3aKOH TEPMOAMHAMHUKH. 3aJlayd Ha TEIUIOBBIC
JIBUTATEJIH.

DKCKypCHs C LIeTbI0 cOOpa TaHHBIX JJIsi COCTABICHHUS 3a/1a4.

KoncTpykropckue 3amadud W 3ajJadyd Ha MOPOEKThI: MOJEIb Ta30BOT0 TEPMOMETPA; MOJEIIb
MPEIOXPAHUTEIBLHOIO KJlallaHa Ha OINPENEIIEHHOE JAaBJIEHUE; IPOEKThI UCIIOJIb30BAHUS Ta30BbIX
MPOLECCOB ISl TMOJAYM CHUTHAJIOB; MOJIENb TEIUIOBOM MAIWHBIL, MPOEKTHI MPAKTHYECKOTrO
ONPEACIICHUS PauyCca TOHKUX KallUJUIAPOB.

DJleKTPpUYeCcKOe U MAarHUTHOe MoJis (4 yaca)

JuieKTpHYecKoe moJie — 4 yaca

XapakTepuCcTHKa pelIeHus 3a/1a4 pa3jiena: ooliee U pa3Hoe, IPUMEPhl U IPUEMBI PEIIeHUs.
3aa4yu pa3HbIX BUAOB HAa ONUCAHKE 3JIEKTPUUECKOTO MOJI Pa3IMUHbIMU CPEACTBAMU: 3aKOHAMU
COXpaHEHHUs 3apsAja U 3akoHOM KysnoHa, CHMIIOBBIMM JIMHUSMH, HaNPSIKEHHOCTBIO, Pa3HOCTBIO
MOTEHINAJIOB, SJHeprueil. Pemienue 3a1a4 Ha onMcaHue CUCTEM KOHJIEHCATOPOB.

11 kaace
DJIeKTPpHYECKOe U MATHUTHOE MoJsl (mpogoskenue) (12 u)

IocTOSAHHBIN YJIEKTPUYECKHI TOK B Pa3JIMYHbIX cpeaax(6 4)

3a)1atm Ha pPa3IMYHBIC HNPHUEMBI pacdeTa COMPOTHUBICHUA CIOXHBIX OJSJICKTPUYCCKUX ueneﬁ.
3ajaun pa3HbIX BUJIOB «a OMUCAHUE AIIEKTPUUECKUX LIETIeH MOCTOSIHHOTO 3JEKTPUUYECKOrO TOKA
¢ nomomblo 3akoHa Oma i 3aMKHYTOM 1enu, 3akoHa Jxoyns — JleHma, 3aKOHOB
MOCIIEI0BATEIHHOTO M TapaielbHOro coeanHeHuil. O3HakomieHue ¢ mpasmiamu Kupxroda

4



npu pemeHuH 3aaad. [loctaHoBka M pemieHHe (PPOHTAIBHBIX AKCIEPUMEHTANBHBIX 337ad Ha
ompeJielieHUe MOKa3aHu| MpUOOPOB NPH U3MEHEHUH COMPOTUBIICHUS TE€X WM WHBIX yYaCTKOB
eI, Ha OHpeI[eJICHI/Ie COHpOTI/IBJIeHI/Iﬁ y‘IElCTKOB nenm mu T. AO. PCIJ_IGHI/IG 3aJa4 Ha pvaeT
y4acTka 1enu, umeromeit 3/[C.

3ajaud Ha OMHMCAHUE MOCTOSHHOTO AJIEKTPUYECKOTO TOKAa B 3JEKTPOJIUTAX, BaKyyme, rasax,
MTOJTYITPOBOJTHUKAX: XapaKTEPUCTHUKA HOCHTENICH, XapaKTepUCTHKa KOHKPETHBIX SIBICHUH U Ap.
KaHGCTBeHHBIG, BKCHepI/IMeHTaHBHBIG, 3aHUMATCIIbHBIC 3aaadyud, 3aJadu C TCXHHYCCKHUM
coJiepKaHuEM, KOMOMHUPOBAHHBIC 3a/1a4H.

KonctpykTopckue 3aaunm Ha MPOEKTHI: YCTAHOBKA JUJISi HAarpeBaHUs JKUJIKOCTH Ha 3aJaHHYIO
TeMIIepaTypy, MOJIeJIb aBTOMAaTHYECKOTO0 YCTPOMCTBA C JICKTPOMArHUTHBIM peJie, MPOCKThI U
MOIACIN OCBCIICHUA, BBIHpSIMI/ITeHB nu YCI/IJII/ITCJIL Ha HOJIYHpOBO[[HI/IKaX, MOICIn
HM3MEPHUTEIIBHBIX MPUOOPOB, MOJICIIN «UEPHOTO SITUKAY.

MarnuTtHoe noJie (6 yacoB)

3amaun pa3HBIX BUJOB Ha ONKMCAHWE MArHUTHOTO IOJS TOKA M €ro JCHCTBUSA: MarHUTHas
WHJIYKIMS U MarHUTHBIN NOTOK, cuiia Amriepa u cuia Jlopenua.

Pemenne KkayecTBEHHBIX OSKCIEPUMEHTAIBHBIX 3aJa4 C HCIOJIb30BAHHEM JJICKTPOMETPA,
MarHMTHOTO 30H/1a U IPYroro 000pYyI0BAHHUS.

DJIeKTPOMArHUTHbIE KoJle0aHus U BOJIHBI(20 1)

3ajmaun  pa3HbIX BHUJOB HA ONHUCAHHME SBJICHUS HJIIEKTPOMATHUTHOM MHAYKLHMH: 3aKOH
3JIEKTPOMArHUTHON MHIYKIIMH, TTpaBuio JleHa, MHAYKTUBHOCTD.

3aayn Ha MEPEMEHHbIN JIEKTPUUYECKUN TOK: XapaKTEPUCTUKHU MEPEMEHHOIO 3JIEKTPHUUECKOTO
TOKa, MJIEKTPHUECKUE MAIIMHBI, TpaHC(hOpMAaTop.

3ajayn Ha OINKCAaHHUE PA3JIUYHBIX CBOMCTB 3JIEKTPOMArHUTHBIX BOJH: CKOPOCTbh, OTpa)K€HUE,
nperomiieHne, uHTepdepeHuus, audpakmus, NoasApu3anus. 3aJadd 10 TEeOMETPUYECKON
OIITHKE: 3epKaia, ontuieckue cxembl. Knaccudukanus 3agad no CTO u mpuMepsl UX pelieHus.
3ajayl Ha OIpEAEJCHUE ONTUYECKOW CXEMbl, COJEp)Kalleiicsi B «UEPHOM  AILIUKE»:
KOHCTPYMpPOBAaHUE, IMPUEMbl U TPUMEPBl pelICHUs. ['pynmnoBoe M KOJJIEKTMBHOE pEILICHUE
SKCIIEPUMEHTAJBHBIX 33Jad C MCIOJIb30BAaHUEM OcLuiUIorpada, 3BYKOBOIO I€HepaTopa,
TpaHcpopmaTopa, KOMIUIEKTa MNPUOOPOB Ui W3YYEHHUS CBOMCTB SJIEKTPOMArHUTHBIX BOJIH,
ANEKTPOU3MEPUTEIBHBIX PUOOPOB.

DKCKypCHs C LIeTbI0 cOopa NaHHBIX AJI COCTaBIEHUS 3aau.

KoHcTpykTOpCcKkue 3amaum M 3aJa4yd Ha IPOEKTHI: IUIOCKMHM KOHJIEHCATOP 3aJaHHOM E€MKOCTH,
TeHepaTOPhl Pa3NUYHBIX KOoueOaHUl, TpUOOp ISl U3MEPEHHs OCBEIIEHHOCTH, MOJEIb Mepeaayn
ANEKTPOIHEPTUHU U AP.

KBantoBas ¢pusmnka ( 18 u)

3aauy pa3IUYHbIX BUJIOB Ha 3aKOHBI KBAHTOBOU (PU3UKHU.

®otoH. /laBnenue cBera. YpaBHeHnue DifHiTelHa U1 GpoTorddexra.

[IpumeHeHnne noctynatoB bopa [y pacuera JIMHEMYAThIX CIEKTPOB M3IYYEHUS U MOTJIOIIECHHUS
SHEPIUH  BOJOPOJONOAOOHBIMH aToMamH. Bomsbl ne-bpoitns ans  kimaccudeckod  u
PENATUBUCTCKON YaCTHII.

AToMHOE sApO. 3aKOH PpPagUOAKTHBHOrO pacnazaa. [[puMeHeHne 3aKkOHOB COXpaHEHHS
3aps/a, MacCOBOIO YHCIIA, UMITYJIbCA M SHEPTHH B 33J1a4aX O SACPHBIX MPEBPALCHUSX.

Oo0o01maronue 3aHATHSA 110 METOAAM M IPUEMaM peleHus (PU3NYeCKHuX 3a1a4.

IHoBTOpenue(184)



3.TemaTuyeckoe MIIAHUPOBAHUE

Ha3Banue paznena Ha3Banue Tembl KosaunuyectBo Kosn4yectBo
4acoB Ha KOHTPOJIbHBIX
H3yyeHue padort
1 BBenenue Ouznyeckas 3amada. Kinaccudukanus 2
3ajau
2
[TpaBuna " MIPUEMBI pelieHus
buznyeckux 3ama4y
2. MexaHuka KuHemaruka MaTepuagbHOM TOUKH 6
OCHOBBI IMHAMUKHA 16 1
16 1
3aKOHBI COXpaHEHUs
3.0cHoBel MKT n MomnexynsipHas puszmnka 12
TEPMOJIUHAMUKU
OCHOBBI TEPMOJIMHAMUKH 10 2
4.0OcHOBBI DIEeKTPOCTaTUKA 4
ONEKTPOANHAMUKHI [TocTostHHBIN TOK 12 2
MarauTtHble B3aUMOJICHCTBUSL.
5.OneKTpOMarHuTH DNEeKTPOMarHUTHbBIE KOJICOaHUS 20 1
b€ KOJICOAHUS U MexaHu4decKre U 3JIEKTPOMarHUTHEBIC
BOJIHBI BOJIHBI
6.KBanToBas KBanToBas Teopus cera. SnepHas 18
[N7370°¢] [()7370°¢]
7.11oBTOpEHUE Pemenue tectoBbix Bapuanto EI'D 4 4
MexaHuka 6
OcuoBbl MKT U nauana )
TEPMOJMHAMUKHU
OCHOBBI JIEKTPOJMHAMUKHA 3
Bcero 136 11




ITpoHyMepoBaHo, NpOLLHYPOBAHO 1
CKpEMUIEHO MEYaThI0

% nucta(os)
AOV CIlI Ne10 r.I1aBnoBo

__E.A. Jlasposa
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