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ITosicHuTeIbLHASA 3aNMUCKA
IIpeamer: ¢puszuka
Kmacc: 10 - 11
Bcero yacoB Ha u3yyeHue nporpamMmbi: 67
KoanuyecTBo 4acoB B Hegeaio: 1
PabGouass mporpamma mnpeaMeTHOro kKypca 1o Qusuke «MeTonbl pelieHus

buznueckux 3aaau» Ha 2019 — 2020 yueOHBbIif ro cocTaBIeHa Ha OCHOBE

o «lIporpammbl mpeameTHbIX KypcoB. dusmka. 9-11 kmaccel. [IpodunbHoe
oOydenue», cocraButelnb: B.A. KopoBuH, - «/Ipoda», 2007 r.

® aBTOpPCKON mporpamMMmbl «MeToabl penieHus (uznueckux 3amauy». B.A.
Opios, F0.A. Caypos, - M.: [Ilpoda, 2005 r.

[ peanuzanyu IporpaMMbl HCMOJB30BaHO yueOHoe mocoome: B.A. Opios,

FO.A. CaypoB «lIpaktuka pemenus @uznueckux 3amgad. 10-11 xkmacce», -
«BenTana-I'pad», 2010 T.

Kypc paccuutan Ha 2 rona oOy4eHus

IHegun npeaMeTHOro Kypca:

1. pa3BuTHE  TO3HABATENbHBIX  HWHTEPECOB, HMHTEIUIEKTYalbHBIX U
TBOPUYECKUX CIIOCOOHOCTEHN B Mpolecce pemeHus (U3MYecKux 3aaad u
CaMOCTOSITENIbHOTO MPUOOPETEHNSI HOBBIX 3HAHUMH;

2. COBEpIICHCTBOBAHKE MOJYyYEHHBIX B OCHOBHOM Kypce 3HaHHW U YMEHUH;

3. ¢opmupoBaHHE TPEACTABUTEIICH O TIOCTAaHOBKE, KiacCHU(HUKAIIHMA,
npremMax U MeToAax pellieHus PU3NYeCcKux 3aj1ay;

4. NpUMEHATHh 3HAHMS O (PU3MKe JUIsi OOBSACHEHUS SIBICHHU TPHUPOIBI,
CBOMCTB BEILECTBA, pEIICHUs (U3MYECKUX 3a]ad, CAMOCTOATEIHHOIO
OpuoOpeTeHrss M OLEHKM HOBOM  uHGpopmanmuu  (U3HUYECKOTOo

COJICPIKAHUSI.

3amaum Kypca:

1. yrnyOneHue u cucTeMaTH3aIUs 3HaHUHN yJaiuxcs;


http://festival.1september.ru/authors/102-867-101/

2. YyCBOGHHE y4alllUMHCA OOIIUX aJrOpUTMOB PELICHUS 3a7ay;

3. OBIaJeHHUE OCHOBHBIMHU METOJIAMH PEIICHUS 3a]1a4.
2. O0mas xapakTepucTHKA Kypca

[Ipouecc pemieHus 3aga4 CIy>KUT OJHUM M3 CPEACTB OBJIAJCHUS CUCTEMOMU
HAyYHbIX 3HAHUUA [0 TOMY WJIM UHOMY YydyeOHOMy mpeametry. OcoOOEHHO BelnKa
€ro poJib npu 00ydeHuu (pU3MKe, r1ie 3a7a4u BhICTYNAIOT JEHCTBEHHBIM CPEACTBOM
dbopMHUpOBaHUS OCHOBOIOJIATAIOMIMX (PU3NYECKUX 3HAHUM U yMeHuil. B mpoiiecce
pemieHuss OOy4YarolIMecs] OBJIAJIEBAIOT METOJAaMU HCCJEAOBAHMS  Pa3IMYHBIX
SABJICHUW TIPUPOJbI, 3HAKOMSTCA C HOBBIMU MPOTPECCUBHBIMU HACSIMU U
B3MVIIAMU, C OTKPBITUSIMA  OTEYECTBEHHBIX YUYEHBIX, C JIOCTHKECHHSIMU
OTEUYECTBEHHOW HayKH U TEXHUKU, C HOBBIMU MPODECCUIMH.

[Iporpamma npeaMETHOTO Kypca OpPUEHTHPYET YUYWTENd Ha AajlbHEHIee
COBEPILIEHCTBOBAHUE YK€ YCBOCHHBIX OOYyYaIOIIUMHCS 3HAHUW W yMmMeHuil. [[is
ATOrO BCS MpOrpaMma JEIUTCS Ha HECKOJIBKO pasnienoB. B mporpamMme BblaeneHb
OCHOBHBIE pa3Jiefibl MIKOJBHOTO Kypca (PU3WKH, B Hayaje M3y4YEHHS KOTOPBIX C
yYaIIUMHUCS TOBTOPSIFOTCS OCHOBHBIE 3aKOHBI U (pOpMYJIbI AaHHOTO pasnena. [Ipu
noa0dope 3a7ad Mo KaXIOMy pas3/iesly MOKHO HCHOJb30BAaTh BBIYMCIUTENBHBIE,
KaueCTBEHHbIE, TpaduuecKue, SKCIIEPUMEHTAIILHBIC 3aJa4H.

B Hauane usydeHus Kypca JaeTcs JBa ypoKa, LEJbI0 KOTOPBIX SIBIISIETCS
3HAKOMCTBO YYAIIIUXCS C TMOHSATHEM «3a/1auay, X KIacCU(PUKAIUEeH U OCHOBHBIMU
cnocobamu  pemieHus. bosblioe 3HaueHWE JAeTCA  alTOPUTMY, KOTOPBIH
bopMUPYET MBICIIUTENIbHBIC OTEpAlUK: aHAIU3 YCIOBUS 3aJauM, JOTAKa, TPOCKT
pEelIeHNs, BbIIBU)KEHUE TUNIOTE3bI (PEIICHUE), BBIBOI.

B 10 xmacce mnpu pemeHnd 3agad  oco0o€e BHHUMaHUE YACISIETCS
MOCJEI0BaTEIbHOCTH JEWCTBUH, aHaIu3y bu3IecKoro SIBJICHUS,
MPOTOBAPUBAHUIO BCIYX PEUICHUS, aHAJIU3y MOJy4eHHOro oTBeTa. Ecnu B Hauane
paszena Il WILTIOCTPAllMU MCHOJB3YIOTCS 3a/1aud U3 MEXaHUKH, MOJIEKYISIPHOU
(bU3UKH, SMEKTPOIUHAMHUKHN, TO B JAIBHEHUIIIEM PEMIAIOTCS 3a/ladyd U3 Pa3/esioB

kypca ¢usuku 11 kmacca.



[Ipu moBTOpeHNH 0000IAIOTCSA, CHCTEMATHU3UPYIOTCS KaK TEOPETHUECKUU
MaTepualn, TaKk U IPUEMbl pEHIEHUs 3aJad, NPUHUMAIOTCS BO BHUMAaHUE LIEITU
IIOBTOPEHHUS IIPU NOATOTOBKE K €JUHOMY I'OCYJapCTBEHHOMY JK3aMEHY.

[Ipu pemenun 3amad MO  MEXaHUKE, MOJICKYJISIPHOW  (u3HKe,
AJIEKTPOJIMHAMUKE TJIaBHOE BHUMaHHUE oOpamaeTcss Ha (OpMHUPOBAHUE YMEHUH
pemaTh 3a7ja4M, Ha HAaKOILJICHUE OIBITA PEIICHU 3a1a4 Pa3IMYHON TPYJHOCTH.

B koHume wu3ydyeHus OCHOBHbIX TeM («KuHeMaTtnka | JIHHAMHKay,
«MonekynspHas Qu3uka», «JIEKTPOIUHAMUKA») MPOBOJATCS UTOTOBBIE 3aHITHS
B (opme mNpoBEpOUHBIX padOT, 3aJaHusA KOTOPBIX COCTaBJIEHbl HA OCHOBE
oTKpbITEIX 0a3 EI'D no ¢usuke yactu «B» n yactu «C». PaboTsl paccunTanbl Ha
JBa yaca, coxepkar ot 5 10 10 3anay, nBa Bapuanta. [locie n3yuenust HeOOJIbLIINX
TeM («3akoHbl coxpaHeHus. [wuapocrtatnka», «OCHOBBI TEPMOJUHAMUKI,
«BonHOBBIE M KBaHTOBBIE CBOWCTBAa CBETa») MPOBOIATCA 3aHATUS B (opme
TECTOBOM paboThl Ha 1 yac, copepxaielt 3aganus u3 EI'D (dacth «A» U 4acthb
«B»).

IIpuHnune! 0T00pa copepKaHus U OPraHM3aLUH Y4eOHOIr0o MaTepHaJia

o COOTBETCTBHE COJEP)KAHMS 337a4 YPOBHIO KJIACCUYECKOM (U3HKH,
BBIJICPKABILIUX MPOBEPKY BPEMEHEM, a TaKXKE€ YPOBHIO Pa3BUTHS COBPEMEHHOMU
(Gu3MKM, ¢ BO3MOXKHOCTBIO IOCTPOEHHsSI B IpolLiecCce peuieHHs] (PU3MYECKUX U
MaTEMaTUYECKUX MOJENel Hu3y4aeMbIX OOBEKTOB C PA3JIMYHOM CTENEHbIO
JeTalu3aluy, pealn3yeMOd Ha OCHOBE IPUMEHEHHUS: KOHKPETHBIX 3aKOHOB
bu3IecKux TEOpui, byHIaMEHTATBHBIX buzrUecKnx 3aKOHOB,
METO/I0JIOTUYECKUX MPUHUIHUIIOB (PU3HUKHU, a TaAKKE METOJOB SKCIEPUMEHTAIBHOM,
TEOPETUUECKON Y BHIYMCIUTEILHON (U3HKHY;

o COOTBETCTBHE  coJiepkaHusi W (GopM  TpeabsaBICHHUS  3a1ad
TpeOOBAHMSIM TOCYIaPCTBEHHBIX MPOTPaMM IO (PUBHKE;

o BO3MOXKHOCTh OOYyYEHMsS aHaJINW3y YCJIOBUH HSKCHEPUMEHTAIIBHO
HaAOJI0JTaEMBIX SIBJICHUI, pacCCMaTPUBAEMbIX B 33/1a4€;

o BO3MOXXHOCTh ()OPMHUPOBAHUS IOCPEJICTBOM COJEpPKAaHUS 3a1ad U

MCTOJA0B HX PCHICHHA HAYYHOI'O MHPOBO33pPCHHA MW HAYYHOI'O IIOAXOJa K
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U3YYEHHUIO SBJICHUN MPUPOJIBbI, aJI€KBATHBIX CTHIIIO MBIILJIEHUS, B paMKaX KOTOPOTO
MOJKET OBITh pelleHa 3a/1a4a;

o YKU3HEHHBIX CUTYallUil U pa3BUTUSI HAYYHOTO MUPOBO33PEHHUSL.

[Ipennaraemsiii Kypc OpUEHTUPOBAH Ha KOMMYHHMKaTHUBHBIN
UCCIIEIOBATENIbCKUNA TOAX0J B OOYy4YeHMHM, B KOTOPOM TMPOCIIEKHUBAIOTCS
CJIEYIOIME 3Tallbl CYyOBEKTHOM AESTENIPHOCTH YUYAIIUXCS U YUYUTENsl: COBMECTHOE
TBOPUYECTBO YYHUTENd M YyYalIUXCA IO CO3JAaHUI0 (PU3NYECKOW MPoOIeMHON
CUTYallUM WM AESTENBHOCTU MO MOA0O0pY LMKJIA 3aj1ay MO0 HU3y4yaeMoll Teme —
aHaJln3 HaWJEeHHOW MpoOJEeMHON cUTyauuu (3agadu) 4yeTKoe (opMyIupOBaHUE
dbuzmyeckoil 4vactTu mpoOJieMbl (3a7auv)  BBIABIKCHHE THIIOTE3  pa3padoTKa
Mozenel  (pu3nueckux, MaTeMaTH4YEeCKHX) MPOTHO3UPOBAHUE PE3YJIbTaTOB
pPa3BUTHS BO BPEMEHH 3KCIIEPUMEHTAJIbHO HAOJIOJAEMBIX SBJICHUA TPOBEpPKa U
KOPPEKTUPOBKA TMIIOTE3 — HAXOXKJIEHUE PEIICHUII IPOBEpKa U aHAJIN3 PEIICHUN
— TPEUIOKEHUSI 110 UCTIOIb30BAHUIO MOJYYEHHBIX PE3YJIbTaTOB ISl OCTAHOBKU
U peIIeHUs] OPYrux npooisiem (3amad) mo u3ydaeMon Teme, Mo paHee M3YyYEeHHBIM
TemMaM Kypca (QU3MKM, a Takke 10 TeMaM JIpyruX [peIMETOB
€CTECTBEHHOHAYYHOTO LIMKJIA, OLEHKA 3HaYEHUSI.

OO0uue pekoMeHAaIMHU K MPOBEICHUIO 3AHATHH

[Ipy wu3ydeHMH Kypca MOTYT BO3HHMKHYTh METOJUYECKHE CJIOXHOCTH,
CBSA3aHHBIE C TE€M, YTO 3HAHWI MO OOJBIIMHCTBY pa3ieiioB Kypca (DU3MKH Ha
YPOBHE OCHOBHOM HIKOJBI HEAOCTATOYHO MJII OCO3HAHHOTO BOCHPUATHS psla
paccMaTpuBaEMBbIX BOIIPOCOB U 3ajau.

bonpmias wacTe Marepuana, COCTaBIAIONIAS COJAEpPNKAHUE MPHUKIATHOTO
Kypca, COOTBETCTBYET TOCYJapCTBEHHOMY 0O0Opa30BaTeIbHOMY CTaHIAPTY
¢busnyeckoro oOpa3zoBaHus Ha MPOPUIHHOM YpOBHE, B CBSI3H, C YEM KypC HE
CTOJIKO pacIIMpsieT Kpyr MPEeIMETHBIX 3HAHUI ydallluXcsl, CKOJIBKO YIIIyOJIsieT ux
32 CYET YCWJIEHUS HENPEIMETHBIX MHPOBO33PEHUYECKOM M METOA0JOTMYECKON

KOMITIOHCHT COACPKaHM.



Metoabl u Opranu3anoHHbIe (POPMbI 00ydeHHS

Jing peanus3anuu 1eded W 33Ja4  JTAHHOTO — Kypca MPEAnoJiaraeTcs
UCIIOJIb30BaTh CJIEAYIONIME (POPMBI 3aHSATUN: MPAKTUKYMBI 1O PELICHUIO 3ajiad,
camMocTosiTeNbHAsE paboTa ydamuxcs, KOHCyJdbTaluu, 3aueT. Ha 3aHATHAX
MPUMEHSIOTCS KOJIJIEKTUBHBIE U WHIMBHUIyalbHbIE (POPMBI pabOTHI: MOCTAaHOBKA,
pelieHust U 00CY>KIeHUs pelieHus 3a/1a4, MOAr0OTOBKA K €MHOMY HallMOHAJILHOMY
TECTUPOBAHUIO, MOAOOP M COCTaBJIEHHWE 3ajady Ha Temy W T.A. IIpeamonaraercs
TaK)K€ BBITIOJIHEHHE JIOMAIIHUX 3a/IaHUi M0 pelIeHuIo 3a1ad. J{oMUHAHTHOM e
dbopMoli y4yeHus [OJDKHA CTaThb HMCCIEAO0BATENbCKas JEATEIbHOCTh YUEHHKA,
KOTOpasi MOXET OBITh pealu30BaHa KaK Ha 3aHATHSIX B Kjlacce, TaKk M B XOJe
CaMOCTOATENBbHON paboThl ydamuxcs. Bee 3aHATHS JOMKHBI HOCUTh MPOOJIEMHBIN
XapakTep U BKJIIOYATh B CE0S1 CAMOCTOSITETILHYIO pa0doTy.

Meronapl 00y4yeHus, MPUMEHSIEMbIE B paMKaxX MPEIMETHOTO Kypca, MOTYT H
JNOJDKHBI  OBITH  JIOCTAaTOYHO  pa3HooOpasHeiMu.  [Ipexxne  Bcero  3To
uccleoBareNibckass paboTa caMuX ydYalluxcsi, COCTaBJIEHUE O0O0O0OIIAIOIINX
Ta0JINII, @ TAKXKE MOJATOTOBKA U 3aIllMTa YYAITUMUCS aJITOPUTMOB PEIICHUS 3a/1a4.
B 3aBucMMOCTM OT WHIWBUIYaJbHOTO IUTAaHA YYHUTENb [OJDKEH MpejaraTh
y4YaIuMcs OJATOTOBICHHBIA UM TIEPEUYCHb 33124 PA3TUYHOTO YPOBHS CJIIOKHOCTH.

[TomumoO wHccneaoBaTENbCKOTO METOJa 1IeJIECO00pa3HO  HCIIOJIb30BAHUE
YaCTHYHO-TIOMCKOBOTO, MPOOJIEMHOTO U3JI0KEHUS, a B OTACIBHBIX CIIyJasx
uH(OPMAITMOHHO-WJUTIOCTpaTuBHOTO. [locnenuuit MeTon TNpUMEHSEeTCS B TOM
cilly4yae, KOrja y Ydalluxcsi OTCYTCTBYeT 0a3a, MO3BOJISIIOIIAS MCIOJb30BaTh

MNPOAYKTUBHBIC MCTO/bI.

CpencrBa 00y4eHus

OCHOBHBIMU CpEJICTBAMH 00YUYEHUS MTPU U3YUCHUH MPUKIIATHOTO Kypca

SIBJISTFOTCSI:
. dusznveckue npuodopHI.
. ['padrueckue wmocTparuu (CXeMbl, YepTEXH, TPAPUKH).
. JlnnakTrHuecKne MaTepHalbl.



. YyeOHuku pU3MKU A1 CTAPUINX KIACCOB CPEAHEN IIKOJIBI.

. Y4eOHbie mocobus no ¢pusnke, COOPHUKU 3a1a4.

Opranuzanms caMmoCTOATeIbHOH PadoThl

CamocrosiTenbHasi paboTa TpenanoiaraeT Co3JAaHue JUAAKTUYECKOTO
KOMIUIEKCAa 3a/a4, PEMIEHHBIX CaMOCTOATEIIbBHO Ha OCHOBE HCIIOJIb30BaHUs
KOHKPETHBIX 3aKOHOB (DU3MUECKHX TEeOpHi, (yHIaMEHTaIbHBIX (PUIUIECKUX
3aKOHOB, METOAOJOTMYECKMX MNPUHLUUIOB (U3MKH, a TakkKe METOA0B
HKCIIEPUMEHTAJIbHOM, TEOPETUUECKON U BBIYUCIUTEIBHON (PU3UKKH U3 Pa3IUUHBIX
COOpHUKOB 3a/1a4 ¢ OpUeHTalue Ha mporiibHOE 00pa30BaHUE yUaIIUXCS.

OxupaeMbIMuU pe3yibTaTaMH 3aAHATHH ABJISIIOTCH:

. pacuMpeHye 3HaHui 00 OCHOBHBIX aIrOPUTMAX PEIICHUs 3a1ad,
Pa3IMYHBIX METO/IAaX IpUEMax PEIICHMs 3a1a4;

. Pa3BUTHE NO3HABATEIbHBIX HUHTEPECOB, NHTEIUIEKTYAJIBHBIX U
TBOPUYECKUX CIIOCOOHOCTEN HA OCHOBE ONBITA CAMOCTOSITENILHOTO MPUOOpETEHUs
HOBBIX 3HAHHM, aHAM3a U OIIEHKU HOBOM MH(pOPMAIIHH;

. CO3HATEIBHOE CaMOONPEIEICHIE YUEHUKA OTHOCUTENIbHO IPpOduIs
JanbHENIIero 00y4eHus Win npodecCUOHaTbHON ASITENbHOCTH;

. NOJTyYEHHUE MPECTABICHUHN O PO (PU3UKU B TO3HAHUM MUPA,

(1)I/I3I/I‘ICCKI/IX N MaTCMAaTHYCCKUX METOAAaX UCCIICAOBAaHUA.

TpeOoBaHusl K yPOBHIO OCBOCHHSI COJIEP:KAHMUA Kypca:

Y4amuecs 10KHbI yMETh!

aHaAJIM3UPOBATh (PU3UUECKOE SBIICHUE;

- IIPOroBapuBaTh BCIYX PEIICHHUE;

- QHaJM3HUPOBATh NOJIYYECHHBIN OTBET;

- KJaccU(pUIMPOBATH NMPEAJIOKEHHYIO 3314y,

- COCTaBJIATh NPOCTEHIINX 3a1a4H;

- TIOCJIEIOBATEIbHO BBIIOIHATH U POrOBAPUBATH 3TAIlbl PEILEHUS 3a/1a4u

CpellHe! TPYJIHOCTH;
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- BBIOMpAaTh paMoOHAIBHBINA CIOCOO pPeIIeHuUs 3aJauH;

- pemarb KOMOMHMPOBAaHHBIE 33]a4H;

- BJIAQJETh PA3NMYHBIMU METOJAMH PEUICHUS 3aa4: aHAIUTUYECCKUM,
rpaduueckuM, SKCIePUMEHTANbHBIM H T.1.;

BJIaACTb MCTOAaMHU CaMOKOHTPOJIAA U CaAMOOLICHKHU
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3. Conepxxanue Kypca

10 -11 kiaccel

duznueckada 3agava.
Knaccunduxanus 3agau
(4 9)

Yro Takoe ¢usnueckas 3amada. CoctaB ¢usmdeckoir 3amauu. dusmdeckas
TEOpHUsl U pelieHue 3a7a4. 3HaUeHHe 3a7a4 B 00yUEHUHU U )KU3HHU.

Knaccuduxanus guznueckux 3agad no TpeOOBAHUIO, COJIEPKAHUIO, CIIOCOOY
3amaHus U pemeHus. [IpuMepsl 3a1a4 Bcex BUIOB.

CocraBnenue ¢uzndeckux 3anad. OCHOBHBIE TpeOOBaHUS K COCTABJICHHUIO

3aga4. CriocoObl ¥ TEXHUKA COCTaBJIeHUs 3a1a4. [Ipumepsl 3a1a4 Bcex BUIOB.

IIpaBuiia U npuembl pelieHUus1 PU3NUYECKUX 3a1a4
(6 1)

OO6mue TpebOBaHMS TMPU pelIeHHH (PU3NYECKUX 3ajiady. ITambl perieHUs
¢usunueckoil 3amaun. Pabora ¢ TekcToMm 3amaun. AHanu3 (U3HYECKOro SIBIICHUS,
dbopmyIupoBKa uaeu * perieHus (IiaH pemieHus). BrimogHeHue miaHa pereHus
3agaun. YucnoBod pacueT. MCmosib30BaHUE BBIYUCIUTEIBHON TEXHUKU IS
pacdeToB. AHanu3 pemieHus u ero 3nayenue. OdopmiieHue pereHus.

Tunu4yHble HEJOCTATKYU MPU PEIICHUH U O(POPMIICHUHU PelIeHus (Pu3ndecKomn
3amaun. M3yueHue NMpUMEpOB peElIeHUs 3ajad. PaziuyHble TPUEMBI U CIIOCOOBI
pEIIeHUs:  alTOPUTMBI,  AHAJOTHUH, T'EOMETPUUYECKHEe  TpHeMbl.  MeTon

pa3MepHocTel, rpaduyeckre perieHus u T. 1.

/InHaMuKka U cTaTUKA
(8 1)

KoopauHaTtHblli MeTOA pElICHUs 3a7ay MO0 MeXaHuke. PemieHune 3amad Ha
OCHOBHBIE 3aKOHBI TMHAMUKU: HpIOTOHA, 3aKOHBI IJIs1 CUJI TATOTECHUS, YIIPYTOCTH,
TpEHUsI, CONPOTHUBIICHUs. PelnieHue 3agay Ha JIBUIKEHHUE MAaTEPUATIBbHOU TOYKH,
CHUCTEMBI TOYEK, TBEPAOTO TEJIA MO IEUCTBUEM HECKOJIBKUX CHIL.
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3ama4yn Ha onpeesieHUuE XapaKTEPUCTUK PAaBHOBECHS (PU3UUECKUX CUCTEM.

3ajauyn Ha MPUHLHI OTHOCUTEIBHOCTU: KMHEMATUYECKHE M JUHAMUYECKUE
XapaKTEPUCTUKU JBUKEHUS TeJIa B PA3HBIX MHEPIIMATIBHBIX CUCTEMAaX OTCUETA.

[TonOop, cocraBieHHE W pEUIEHUE IO HMHTEPECaM pa3IMYHBIX CHOKETHBIX
3a/lay: 3aHUMATENbHBIX, JKCIEPUMEHTAIbHBIX C OBITOBBIM COJEpPKAHUEM, C
TEXHUYECKUM U KpPaeBEIYECKUM  COJCp)KAHUEM,  BOCHHO-TEXHUYECKUM
COJIEP)KaHUEM.

9KCKprI/IH C LI CJIBIO 0T6opa JaHHBIX AJIsI COCTABJICHHS 3a/1a4.

3aKOHBI COXpaHEeHUs
(8 1)

Knaccudukanus 3amad 1o MEXaHUKE: pEIIeHUuE 3aJad  CpelcTBamMu
KMHEMAaTHKHU, TUHAMUKH, C TIOMOILbIO 3aKOHOB, COXPaHCHHUS.

3agauM HA 3aKOH COXPAHEHUSI UMITYJIbCa U PEaKTUBHOE JBIKCHHE. 3a/1auu Ha
onpeesieHre paboThl U MOIIHOCTH. 3aJ]a4i Ha 3aKOH COXPaHEHUsI U MPEBPAILICHUS
MEXaHUYECKON SHEPTHUU.

Pemrenne 3amay HeckonbkuMH criocooamu. CocTaBiieHHE 3a1a4 Ha 3aJaHHBIC
OOBEKThl WM SBJICHHSA. B3amMmompoBepka pemaemMbIX 3ajlad. 3HAKOMCTBO C
MpUMepaMH pelIeHus 3ajlad M0 MEXaHUKE PEeCyOIMKAHCKUX M MEXIYHapOIHBIX
OJIMMITHA]I.

KoHcTpyKkTOpCcKHE 3aaud W 3aJa4d Ha MPOEKThI: MOJIECNIb aKCEJIEPOMETpA,
Mojaenb  MasTHuKka @Dyko, MOJedb KpPOHIITEHHA, MOJEeiIb NYIMIKA C
MPOTUBOOTKATHBIM YCTPOMCTBOM, IIPOEKTHI CaMOJIBHXKYIIUXCS TEJIEKEK, MPOEKTHI

YCTpOﬁCTB JJIsL H&6J’IIOI[€HI/I$I HEBCCOMOCTH, MOJACJIb aBTOKOJIEOATEJIbHOM CUCTEMEL.

CTpoeHue M CBOHCTBA ra30B, JKMAKOCTEH U TBEPABIX TeJl
(6 9)
KauecTBeHHbIE 3a7aud HAa OCHOBHBIE IOJIOKEHUS M OCHOBHOE YpPAaBHEHUE
MosekysipHO-kKuHeTnduecko teopun (MKT). 3agaum Ha omnucaHue MOBEACHUS
uaeanpbHoro rasa: ocHoBHoe ypasHeHue MKT, onpenenenue ckopocT MOJEKYJ,

XAPaAKTCPUCTUKHU COCTOSAHUSA Ira3da B U30IIPOLICCCaAX.
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3agaun Ha CBOICTBAa MApOB: HCMOJb30BAaHHUE ypaBHEHUsT MeHleneeBa —
Kinaneiipona, xapakTepuUCTUKa KPUTUUYECKOTO COCTOSIHUS. 3a/laud Ha OMNHCaHUE
SBJICHUH TIOBEPXHOCTHOTO CJIOs; paboTa CHUJI TOBEPXHOCTHOTO HATSKEHUS,
KalWJUISIPHBIC SIBJICHUSI, U30BITOYHOE JIABJICHUE B MBUIBHBIX IMy3bIpSX. 3aJaudl Ha
ONPEAECICHUE XaPAKTEPUCTUK BIAKHOCTH BO3AYyXaA.

3agaun Ha OIpeJecHue XapaKTEPUCTUK TBEPAOro Teja: abCOJIOTHOE U
OTHOCUTEIIBHOE YJIMHEHHWE, TEIUIOBOE PACIIMPEHHE, 3amac MNPOYHOCTH, CHJIA
YIIPYTOCTH.

KayecTBeHHBIE M KOJMMYECTBECHHBIE 3aJa4yd. Y CTHBIM IHAJOr MPU PEIICHUU
KaueCTBEHHBIX 3a7ad. ['paduueckue ¥ SKCIEPUMEHTANIbHBIC 3a/laud, 3aJlauu

OBITOBOTO COOCPKAHMUA.

OCHOBBI TEPMOAUHAMMKH
(6 1)

KoMOuHupoBaHHbIE 3a7jaud HAa MEPBBIA 3aKOH TEPMOJMHAMUKHU. 3a/layd Ha
TEIUIOBBIC IBUTATEIIN.

DKCKypcus ¢ LEeNblo ¢cOopa TaHHBIX AJI COCTABJIEHUS 3aad.

KoHCTpyKTOpCKME 3a7auM M 3aJa4d  Ha MPOEKTH: MOJENb Ia30BOr0
TEPMOMETPA; MOJAEIIb IIPENOXPAHUTEIILHOTO KJIallaHa Ha OIPEIEICHHOE JaBIICHUE;
IIPOEKTHl HMCIOJIB30BAHUS TA30BBIX MPOLECCOB I IMOAAYM CHUTHAJIOB; MOJEIb
TEIUIOBOM MAILMHBL;, IPOEKTHl IPAKTHYECKOIO ONPEACIICHUS pPaauyca TOHKHUX

KaruJUISIPOB.

DJIeKTpU4YecKOe U MATHUTHOE MOJIsI
(59
XapakTepucTuKa pelieHus 3ajad paszena: olliee W pasHoe, MpPUMEpPhl U
MIPUEMBI PEIICHUSI.
3agauv pa3HBIX BHJIOB HAa OIMHKCAHUE DJIEKTPUYECKOTO TMOJS Pa3TuYHBIMU
CpPEICTBAMM: 3aKOHAMM COXPAaHEHMs 3apsia M 3akoHOM KysoHa, CHIIOBBIMH
JIMHUSIMU, HaMPSKEHHOCTHIO, PA3HOCTHIO MOTEHIIMAIOB, YHEpruei. Pemenue 3agau

Ha OIIMCAHUC CUCTCM KOHACHCATOPOB.
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3agauu pa3HbIX BUJIOB HA OMMCAHWE MArHUTHOTO TOJISl TOKA U €r0 JCHCTBHUS:
MarHuTHasi UHAYKIWS 1 MarHUTHBIN TTOTOK, cuia AMmnepa u cuia JlopeHna.
PemieHre KadyeCTBEHHBIX JKCIEPUMEHTAIBHBIX 33/1a4 C HCHOJIb30BAHUEM

JIEKTPOMETPA, MATHUTHOIO 30HAA U APYTroro 000py10BaHusl.

IToCcTOSTHHBIN JIEKTPUYECKUIN TOK B PAa3JIMYHbIX Cpeaax
CAY

3agauM Ha pa3IMYHBIE T[PUEMbl pacyeTa COMNPOTHUBICHUS CIOXKHBIX
ANEKTPUYECKUX LETEH. 3a1a4l Pa3HbIX BUJIOB «a OMUCAHUE IICKTPUUECKUX LIENEn
IIOCTOSIHHOI'O 3JIEKTPUYECKOIO0 TOKa C IMOMOIIBI 3akoHa Oma g 3aMKHYTOH
uemnu, 3akoHa Jxoyns — JIeHna, 3aK0HOB MOCIIEA0BATEIBHOIO U MMAPAUIEIBHOTO
coenuHeHuid. O3HakomieHue ¢ mnpaBuiamMu Kupxroda mnpu pemieHun 3amad.
[loctaHoBKa U pemnieHUE (QPOHTAIBHBIX OKCIEPUMEHTANBHBIX 3a7ad Ha
ONpEJEICHUE MOKa3aHUl MPUOOPOB MPU M3MEHEHHHM CONPOTUBIIECHUS TEX WIH
MHBIX YYaCTKOB LEMH, HA OMPEJEICHUE CONMPOTUBICHUN YYacCTKOB LIEMH U T. 1.
Pemienne 3a1au Ha pacueT yyactka uenu, umeromen I1C.

3agauv Ha ONHCAHHUE IOCTOSHHOTO AJIEKTPUYECKOTO TOKA B JJIEKTPOJIUTAX,
BaKyyMe, ra3zax, HOJIyTpOBOJHUKAX: XapaKTEPUCTUKA HOCUTENIEH, XapaKTepUCTHUKA
KOHKPETHBIX sIBJIEHUU U Jip. KauecTBEeHHbIE, 3KCIIEPUMEHTANIbHbBIE, 3aHUMATEJIbHbIE
3aJlayy, 337]a4M C TEXHUYECKUM COJIepKaHUEM, KOMOMHUPOBAHHbIE 33/1a4H.

KoHCcTpyKTOpCKME 3aaud Ha TMPOEKTHI: YCTAHOBKA [JIi HAarpeBaHUs
KUJKOCTH Ha 33JaHHYI0 TEeMIEpaTypy, MOJEIb aBTOMAaTUYECKOTO YCTPOWCTBA C
AJIEKTPOMArHUTHBIM pEJe, MPOEKThl M MOJAEIH OCBEUICHUS, BBINPSIMUTEIb U
YCWJINTENb Ha TOJYMPOBOJHUKAX, MOJEIN HU3MEPHUTEIBbHBIX MPUOOPOB, MOICIU

«CYCPHOTO AIIHUKA».

DJIeKTPOMATHUTHBIE KOJ1e0AHUS U BOJHBI

(13 u)
3ajaun pa3HbIX BUIOB HA OMKMCAHUE SBJICHHS 3JEKTPOMATHUTHOW WHIYKIINU:

3aKOH BHGKTpOMaFHI/ITHOﬁ WHAYKIHH, IIPAaBUIIO HCHHa, HHAYKTUBHOCTD.
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3amayn Ha IEPEMEHHBIN AIEKTPUUYECKUN TOK: XapaKTEPUCTHKU MEPEMEHHOTO
AIEKTPUYECKOr0 TOKA, 3JIEKTPUUECKUE MAILIMHBI, TpaHC(HOPMATOP.

3ajau Ha ONMCAHWE PA3JIMYHBIX CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH:
CKOPOCTb, OTPKEHHE, TpeTIOMIICHHE, HHTep(epeHtns, Tudpakius, mosipu3aIusl.
3amaun MO TIEOMETPUYECKOM OITHKE: 3epKaia, onTtudyeckue cxembl. Kiaccu-
¢ukanus 3agau no CTO u npuMepsl UX peleHMs.

3ajmauyn Ha ONpENEICHUE ONTHYECKOM CXEMBbI, COJEpKalIeUcs B «UYEPHOM
ALIUKE»: KOHCTPYHpPOBAHME, MpPHEMbl U TNpPUMEpbl pelieHus. ['pymnmoBoe u
KOJUIEKTUBHOE pELIEHHWE HKCIIEPUMEHTAJIbHBIX 3aJad C  HMCHOJb30BaHUEM
ocuuiorpaga, 3ByKOBOro reHeparopa, TpaHc(opmaTopa, KOMIUIEKTa MpHOOPOB
JUIL U3y4YEHUS CBOMCTB JJIEKTPOMArHUTHBIX BOJH, 3JIEKTPOU3MEPUTENbHBIX
npruOOpOB.

DKCKypCHs C LIETbI0 cOOpa JaHHBIX JIJIsl COCTaBJICHUS 3a/1a4.

KoHcTpyKkTOpckue 3afauM M 3ajJaud Ha MPOEKTHI: IUIOCKUI KOHIEHCATOp
3aJITaHHOM €MKOCTH, T€HEPATOPhl Pa3IMYHBIX KOJieOaHUM, TprOOp AJsi U3MEPEHUS

OCBEILIEHHOCTH, MOJENb NIEPEAAUH SJICKTPOIHEPTUU U ..
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Kaﬂeﬂnapﬂo — TEMATHYE€CKO€ IIJIAHUPOBAHUE

10 kaxace
Ne Tema 3aHATHA Koua-Bo | laTa
n/n 4acoB
BBenenue (1 yac)
1 dusnyeckas 3a7ay4a. 1
Knaccudukanus 3agau. [IpaBuna u npuemsl pemeHust GU3NYECKUX 3a/a4.
Kunematuka (4 yaca)
2 | OCHOBHBIE 3aKOHBI U MOHATHS KHHEMATUKH. 1
3 | Pemienue pacueTHBIX U rpaUuECKUX 3a/1a4 HA PABHOMEPHOE JIBUKCHHE. 1
4 | PemieHue 3a1a4 Ha paBHOYCKOPEHHOE JIBUKEHHE. 1
5 | JIBmxkeHune 1o OKpykHOCTH. Pemienne 3amau. 1
JInnamuka u cratuka (6 4acoB)
KoopauHatHblit MeTOA pelieHus 3a1a4 1o Mmexanuke. Perenue 3agau Ha
6 | ocHOBHBIC 3aKOHBI TMHAMUKU: HbIOTOHA, 3aKOHBI JIJIs1 CHJT TSTOTEHUS, 1
YIPYTOCTH, TPEHHUSI, COPOTHUBIICHUS.
7 Pemienne 3amauy Ha JBMIKEHHE MAaTEpUATbHOM TOYKH, CHUCTEMBI TOYEK, 1
TBEPJOro Tella NOoJl ACHCTBUEM HECKOJIBKUX CHIIL.
8 3ajaun Ha ONpPEACNICHUE XapaKTEPUCTUK PaBHOBECHS (DU3UUECKUX 1
CUCTEM.
3amaun  HA TOPUHIMO OTHOCUTEIBHOCTH: KHHEMAaTUYeCKHEe U
9 | IMHaMUYecKHue  XapaKTEepPUCTUKH  JIBIDKEHUS  Tella B PasHbIX 1
WHEPIUATHHBIX CHCTEMAX OTCUETA.
10 [Ton6op, cocTaBiieHNe U pelIeHUe 3a/1a4 10 HHTEPECcaM. 1
11 dusznyeckas OJIMMITAAIA. 1
3akoHbl coxpaHenus (7 4acoB)
12 Knaccudukanus 3agad mo MexaHuKe: pelieHHe 3aaad CpeacTBaMu 1
KHHEMATUKH, TUHAMUKH, C TIOMOIIIbIO 3aKOHOB COXPAHCHHSI.
13 | 3agaun Ha 3aKOH COXPAaHEHUs UMIYJIbCa U PEAKTUBHOE JBUKEHUE. 1
14 | 3agaum Ha onpesesieHre padOThl U MOIIHOCTH. 1
15 3ajaun Ha 3aKOH COXPAHEHMS U MPEBpAIICHUS MEXaHUYECKON 3HEpruu. 1
Pemenue 3a1au HECKOIBKIUMU CIIOCOOAMU.
16 CocraBneHue 3a7ad Ha  33JaHHbIE  OOBEKTHl  WIIM  SIBJICHHUS. 1
B3anmMornpoBepka peniaeMbIx 3a1ad.
17 3HaKOMCTBO C  MpUMEpamMH  peuieHuss  3a7a4y [0  MEXaHUKe 1
pecnyOIMKaHCKUX ¥ MEKTYHAPOIHBIX OJTUMITHA].
18 Ddusnyeckas onuMIAana. 1
CTpoeHue M CBOIICTBA ra30B, JKHAKOCTEH 1 TBEPABIX TeJ (5 4acoB)
19 KaduecTBenHbie 3a1aun Ha OCHOBHBIC TOJIOKEHUS U OCHOBHOE YpaBHEHUE 1
MoJIeKyJIsipHO-KuHeTHueckoi reopun (MKT).
3amaun Ha OMMCaHWE MOBEIEHUS HUIeaJTbHOTO Ta3a: OCHOBHOE yYpaBHEHHE
20 | MKT, onpeznenenne CKOpOCTH MOJIEKYH, XapaKTEPUCTUKU COCTOSIHUS raza 1
B M30IPOIIECCaX.
21 3ajaun Ha CBOIMCTBA MApoOB: UCIOJIb30BAaHUE ypaBHEHUs1 MeHneneeBa— 1
Knaneiipona, XxapakTepucTuKa KpUTHYECKOTO COCTOSIHUSA.
3ajaun  Ha  ONpeAeNieHHE  XapaKTepUCTHUK  TBEPJAOTO  Tena:
22 | abCOMIOTHOE M OTHOCUTENIbHOE yIUIMHEHHE, TEIJIOBOE pacIIupeHue, 3amac 1
MPOYHOCTH, CHJIA YIIPYTOCTH.
23 KauecTBeHHBIE ¥ KONWYECTBEHHbIE 3adadd. [ padudeckue u 1

OKCIICPUMCHTAJIBHBIC 3a4a49u, 3ala4n OBITOBOT'O COJCPpIKaHM.
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OcHoBBI TepMOaMHAMUKH (4 yaca)

24 KoMOnHMpoBaHHbBIE 3a]Ja4X HA IIEPBbHII 3aKOH TEPMOJIMHAMUKH. 1

25 3agaun Ha TEIUIOBBIE IBUTATEIH. 1

26 KoHcTpyKkTOpCKHE 3a/1a4M U 33]1a4M HAa IPOEKTHI: 1

27 dusznueckas oruMMIIaaA. 1

duekTpuyeckoe moJie (4 yaca)

28 XapakTepuCTUKa peUIeHHUs 3aJad pasjena: olmee H pasHoe, 1

IIPUMEpPBI U IPUEMBI PELICHHUS.
3amauu  pa3HbBIX BUJOB Ha OINHUCAHUE AJIEKTPUUYECKOTO IOJIA

29 | pa3snMYHBIMM CpPEICTBAMHU: 3aKOHAMM COXPAaHEHHUsS 3apsja U 3aKOHOM 1
KynoHa, cuioBbIMU JIMHUSIMH, HAIPSDKEHHOCTHIO.

30 3amauu pasHbBIX BUJOB Ha OINHCAHUE JJIEKTPUYECKOTO IOJIA 1
pa3IUYHBIMU CPEACTBAMM: PA3HOCTHIO OTEHIINAJIOB, SHEPTHUEH.

31 Penienue 3a1a4 Ha ONKMCAHUE CUCTEM KOHJEHCATOPOB. 1

ITocTosIHHBII 3J1eKTPUYECKHIi TOK B Pa3JIMYHBIX cpeaax (4 yaca)

30 3amayy Ha pasM4YHbIE IPUEMBbI PACUETa CONPOTUBIIECHUS CIOKHBIX 1

AJIEKTPUYECKUX LIEeNeEN.
Pemenne 3amau Ha pacuer ywactka uenu, umetomein 9JC.

33 | IloctaHoBKa M penieHHE (PPOHTANBHBIX AKCIEPUMEHTAJIbHBIX 337ad Ha 1
olpeielIeHue MoKa3aHuil mpruOopoB.

34 3ajaud Ha ONMCAHME IIOCTOSHHOTO DJJIEKTPUYECKOIO TOKa B 1

9JICKTPOJINTAX, BAKYyM€, ra3dax, rnoJIylipOBOJHUKAX.
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KaJIeHI[apHO — TEMATHY€CKOC IVIAHUPOBAHHUE

11 kaacce

Ne Tewma. Meronpl, dopmel. | ConepikaHue, OCHOBHBIC TTOHSITHS, UICH. JlesTenbHOCTh
YUAIHUXCSL.

1. | Pemenue 3ana4 no teme | PenpoayktuBHbii | CHopMHUpoBaTh MpeaCcTaBIEHHE O Brmmonaenue
«SJ'ICKTPOMaFHI/ITHLIe METO: 6eceﬂa’ MAargiuTHOM II0JIE KaK BUAC MaTCPHHU, TPEHUPOBOYHBIX
SIBIICHUS. 0OBACHEHME, O3HAKOMHTD YYAIINXCS C TPadUIecKuM VIP@KHEHHIA.

pa36op METOJIOM MPEICTABIEHHS CTPYKTYPHI CaMOCTOSTEIEHOS
MArdHuTHOI'O ITOJIA.
PUMEPOB 3a/1a4. a oro Tof pelieHre 3aaau.

2. | Pemenne 3ama4 no reme | PenmpoqyKTHBHBIN e Brimonnenue
«Cuia Amiiepay. MeTo: becena, Pabora ¢ ypasrennamn B= Al TPEHUPOBOYHBIX

00BsicHEHHE . QKHEHUH.
’ F, = BIAlsin & ; pas6op kauecTBennbIx Yip
pa3bop CamocrosiTenbHOe
3a/1a4 Ha PUMEHCHUE MPaBUIT OypaBuHKa
IPUMEPOB 3a/1a4. . pelieHne 3a1adq.
U JICBOI PYKH.
PaboTa B mapax.

3. | Pemenne 3ana4 no reme | PenmpoayKTHBHBIN e Brimonnenue
«MoMeHT crIbl meToz: Gecena, Pabora ¢ ypapnennamu B= Al TPEHUPOBOYHBIX
AmMrmiepa» i

: 00BsicHEHHE . QKHEHUH.
’ F, = BIAlsin & ; pas6op kauecTBennbIx Yip
pa3bop CamocTosiTenbHOe
3aJ1a4 Ha IPUMEHEHUE MTPaBUII OypaBUnKa
MPUMEPOB 3ajad. | = . pyK pelieHne 3aaad.

4 | Pemenue 3a1a4 110 TeMe | PenpoayKTHBHBIN . Brinonuenue
«Pacraruparome- MeTo: becena, Pabora ¢ ypasrenuamn B= AL TPEHUPOBOYHBIX
CKUMAIOIIIEE ISHCTBUE | oGpsCHEHHE . QKHCHHM.
MATHUTHOIO OIS Ha ’ F, = BIAlsin & ; pas6op xauecTBenHbIX Yip

pa3bop 5 CamocTosiTenbHOe
aMKY C TOKOM. 3a/1a4 Ha PUMEHCHHUE MPaBUIT OypaBunKa
pamiy MPUMEPOB 3ajad. | = pylzm p P pelieHne 3aaad.

5. | Pemenue 3ana4 o Teme | PenpopyKTUBHBIA | PaGota ¢ ypapuennem F, = qBvsina ; | Bemonnenne

«Cuna Jlopenuay. MmeTo[: becena, pas6op KaueCTBEHHbIX 3a/1a4 Ha jeiicTBue | TPEHAPOBOUHBIX
00BsICHEHHE, MarHMTHOTO MOJIS Ha JABMKYIIAACS 3apsia. | YITPAXKHCHUM.
pazbop CamocrosiTepHOe
MPUMEPOB 3a/1a4. pelieHre 3aaad.

6. | Pemenue 3a1a4 no reme | PenpoyKTHBHBIN rax Brinonsenue
«/IBxenue B MmeTon: becena, Pabora ¢ ypasnenusvu B= Al TPEHUPOBOYHBIX
SJICKTPHHUCCKOM U 00BsSICHEHHE, F —BIAlsing - YIPaKHCHHH.
MArHUTHOM TOJIX». pas6op FA Bysi ' CamocTosTeNbHOe

IPUMEPOB 3a7ad. 7 = aevsina. pelreHne 3aad.
Pabora B mapax.
7. | Pemenue 3a1a4 o reme | PenpoiyKTHBHBIN Pab AD Brinonsenue
aboTta ¢ ypaBHeHUueM & = ——— ;
«3akoH /M MeToxI: Gecena, yp Si At TPEHHPOBOYHBIX
HHAYKIOUN». %
AYKLIHI 00BsICHEHHE, pa3bop KaueCTBEHHBIX 3a/1a4 Ha YHUPaKHEHUU.
pasbop NpUMeHeHne npasuia JleHna. CamMocTosTeIbHOe
MIPUMEPOB 3a/1a4. pelieHre 3aaad.
8. | Pemenue 3ana4 o TeMe | PermpoayKTHBHBIN Pt £ AD Bemmonnenue
aboTa ¢ ypaBHeHMSIMH &, = ——— ;
«3meHenme MeToj: Gecea, yp i At TPEHHPOBOYHBIX

MarHuTHOTI'O IIOTOKa,
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00YCIIOBJIEHHOE 00BSICHEHHE, ® =BScosa yIpaKHEHHH.
M3MEHEHHEM IUIOIAMN | pa3bop CamocrosrensHoe
KOHTYpa». IIPUMEPOB 3a/1a4. peLICHHE 3a/1a4.

9. | Pemenue 3ana4 no reme | PenpoyKkTUBHBIIH AD Brimonnenue
«M3meneHne MeTo.: becena, PaGota ¢ ypaHeHzIMH o) = AL ! TPEHHUPOBOYHBIX
rg;‘;g;:;g;;‘:omv 00BsSICHEHHE, ® = BS cos o YIPAXKHECHUH.

pa3bop CamocrosTenbHOe
MSMCHCHHEM IO s pivepo 3a1au. peleHue 3a1ay.
KOHTYPa.

10. | Pemenwue 3ana4 o Teme | PenpoayKTHBHBIM AD Brimonnenue
«M3menenne MmeTo[;: becena, PaGora ¢ ypasHenusmit ¢; = _A_t ! TPECHUPOBOYHBIX
MardMTHOTO II0TOKa, 00BsSICHEHHE, ® = BS cos o YIPAXKHECHUH.
obycroBieHHoe pasbop CamocTosTenbHOe
TOBOPOTOM KOHTYPA». | pupvepos 3aau. peleHne 3aad.

11 | Pemenne 3ayta4 no Teme | PenponyKTHBHBI | PaGota ¢ ypaBhenuem &; = Bvlsina . Beimonnenue
«OJIC unnykuun B MmeTon: becena, TPEHHUPOBOUHBIX
ABHAKYIINXCSA 00BsSICHEHHE, YIPaXHEHUH.
TPOBOHHKAX. pas6op CaMoCTOsITEIbHOS

IIPUMEPOB 3aau. penieHue 3ajad.

12. | Pemenue 3amau no teme | PenpoayktuBHblii | Pabora ¢ ypapuenusimu @ = LI ; Beinonnenue
«sIBneHne meron: becena, _ L Al TPEHUPOBOYHBIX
CaMOUHIYKIIUI. 0O BSICHEHHE, Sk =~ At yIpaKHEHUH.

pazbop CamocrosiTenpHOE
MIPUMEPOB 3aau. pelieHue 3a1ad.
Pabota B mapax.

13. | Pewrenue 3agay o reme PerO,HYKTPIBHBII?'I AHann3 KOMIUIEKCHBIX 3a1a4 C Brinmonuenue
«MexaHn4ecKHe MeTox: Gecena, UCIIOJIb30BAaHNEM 3aKOHA COXPAHECHHS TPEHUPOBOUYHBIX
KOJICOaHUs». 0OBACHEHHE, MOJTHOI MEXaHHYECKO# SHEPTUH TPU YIIPaXKHCHHIA.

pas6op TapMOHHUYECKHUX KOJICOaHUSIX. CaMOCTOSTENLHOE
IIPUMEPOB 3aJ1a4. pelieHue 3a1ay.

14. | Pemenue 3ama4 no teme | PenpoaykTuBHBIN | Pemenue 3a1au Ha npuMeHeHUs Brimonaenue

«3/M xomnebauusy. METO: 6606,[[3, ypaBHeHI/If/'I, OIMMCBhIBAIOIINX ITPOICCCHI B TPEHUPOBOYHBIX
0O BSICHEHNE, KoJIe0aTeIbHOM KOHTYPE. YIIpayKHEHMA.
pazbop CamocTosTensHoe
MIPUMEPOB 3a]1a4. peleHne 3a1ay.

15. | Pewenue 3ama4 no teme | PenmpoaykTUBHBIN | Pelenue 3a1a4 Ha OCHOBHBIE Brinonnenune
«HepeMeHHHﬁ METO/: Oece A, 3aKOHOMCPHOCTHU IMEPEMCHHOT' O TPEHUPOBOYHEIX
ANEKTPHYECKUI TOK. 0OBICHEHHE, ANEKTPHUYECKOTO TOKA. YIIpasKHEHHA.

pa3bop CamocrosiTenpHOe
MIPUMEPOB 3a]1a4. peleHue 3a1ay.

16. | Pemenue 3ama4 no teme | PenpoaykTuBHBIN | Pa36op Bonpocos, CBA3aHHBIX C Brimonaenne
«OcobeHHOCTH ueneﬁ METO/: 6606}1&, 0COOEHHOCTAMU uenei/'l MEPEMCHHOI'O TpCHI/IPOBO‘-IHBIX
HIEPEMEHHOTO TOKa». 0OBSICHEHHE, TOKa. PemeI{He 3a71a4 Ha pacy€T YIIpaKHEHHH.

pas6op AKTHBHOTO, EMKOCTHOTO, HHAYKTHBHOTO | CaniocTosITENbHOE
IpUMepoB 3amay. | COnPOTHBICHHH. peleHne 3aaay.

17. | Pemenue 3a7a4 mo TeMe PerOI(yKTI/IBHBII?'I Pemenue 3anau Ha pacy€T BEITUYUH, Brimmonuenue
«MexaHnueckue METO/: 6606}13, XapaKTCpU3yrouux BOJIHOBOC JIBUIKCHUC. TPEHUPOBOYHEIX
BOJIHBI». 00BICHEHHE, [pumenenue Gpopmyanst: V= AV YIPAXXHEHUM.

pazbop CamocrosTenpHOe
MIPUMEPOB 33]1a4. peleHue 3a1ay.

18. | Peuenue 3amayu no reme | PenponykTuBHBI | Penienue 3anay ¢ npuMeHeHnem Brimonaenue

«D/M BOJHBI». MmeTon: becena, (hopMyITBI TPEHUPOBOUHBIX
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00BsICHEHHE, C = AV ; pa36op KaueCTBEHHBIX 3324, YIPaXHEHUH.
pazbop paccMaTpUBaIOIIUX OCHOBHBIE CBOMCTBA CamocTosiTeTbHOE
IPYMEPOB 3a7a4. | 5/M BOJH. pelieHue 3aaad.
19. | Pemenue 3anau no teme | PermpoayktuBHbIN | Pazbop Bonpocos u pemienue 3a1ad ¢ Brinosinenue
«["eomerpuueckas MeTox: Oecena, MIPUMEHECHUEM OCHOBHBIX 3aKOHOB TPEHUPOBOYHBIX
OITHKA. 0O BSICHEHHE, FCOMETPHYCCKOM ONTUKH: «3aKOH YIIPaKHEHHIA.
pas6op OTpaKEHUS CBETa» U «3aKOH CaMOCTOSTENbHOE
MPEIOMIICHUS CBETA.
MIPUMEPOB 3aa4. peJiomie cbeta peleHue 3aaay.
20. | Pemenue 3a1a4 o teme | PenpoaykTuBHBIN | Pazdop Bonpocos u pemienue 3a1a4 ¢ BreinosHeHUE
«3akoH OTpaXCHHUA METO: 6CC€I[3, IIPUMEHCHHUEM OCHOBHBIX 3aKOHOB TPEHUPOBOYHBIX
CBETay. 0O BSICHEHHE, FCOMETPHYCCKOM ONTUKH: «3aKOH YIIPaKHEHHIL.
pas6op OTPaKCHUS CBETa» U «3aKOH CaMOCTOSTENbHOE
MPUMEPOB 3a1a4. TIpCIOMIICHIA CBCTAY. peleHue 3aaay.
21. | Pemenwue 3ana4 o teme | PerpoayktuBHbIN | Pazbop Bonpocos u pelienue 3a1a4 ¢ BrimmonHenue
«3aKoH IIPEIOMIICHUA METO: 6eceﬂa’ MMPUMEHEHUEM OCHOBHBIX 3aKOHOB TPEHUPOBOYHEBIX
CBETa». 00BSICHEHHE TreOMETPUYECKON ONTHKHU: «3aKOH YIIpaXKHEHNH
, .
pas6op OTPaKCHUS CBETa» U «3aKOH CaMOCTOSTENBEHOE
IT MJICHUS CBETaA».
MPUMEPOB 3a/a4. penomie cheta peleHue 3aaad.
22. | Pemenue 3ama4 no teme | PenpoayktuBHbii | I[IpuMenenne popMyIibl TOHKOM JTMH3EI BrinosiHeHue
«HOCTpOCHI/Ie METO/: 66()6,[[3, JJIs1 HaXO0XKACHUA 00BbeKTa U ero TPEHUPOBOYHBIX
M300paKEHHA B TOHKOH | oGpscHenMe, 1_ YIIPaKHEHHUIA.
THH3EY n3o0paxenus — = — + — . Pazoop
: pazbop F f d CaMOCTOSTENbHOE
NPUMCPOB 3a/1a4. | oCHOBHBIX MTPUHIIUIIOB TOCTPOCHMUS pEeLICHHC 3a71a4.
M300paKCHUS ITPEIMETa, B TOHKOH JIMH3E.
23. | Pemenue 3ana4 no teme | PenponyktuBHbBIN | Pemienune 3anau Ha OCHOBHBIE Brimonaenue
«BomHOBas onTHKay. METO/: 6606,[[3, 3aKOHOMEPHOCTHU AUCIICPCHUH, TPEHUPOBOYHBIX
00BACHEHHE, MHTep(EpeHINH, upPaKLMK CBETA. YIIpaKHEHHiH.
paz6op Tpumenenue popmynst Ad =KA CaMoCTOATENLHOE
MIPUMEPOB 3a1a4. pelieHue 3aaay.
24. | Pewenue 3a1a4 no reme PerOI[YKTHBHLIP'I Pemenue 3anau Ha npUuMeHEHUE Brinmonuenue
«Jlndpakiys cBera. MeTo: Oecena, dopmyiel KA =d sin ¢ TPEHUPOBOYHBIX
HH@’PaKHHOHHa’I 00BsICHEHHE, YIIPa)KHEHU.
pereTkay. pazbop CaMoCTOsATENbHOE
MIPUMEPOB 3a1ad. pelieHue 3aaad.
25. | Pemenue 3a1a4 o teme | PenpoykTuBHBIN | Paz0op 3axad4, cBA3aHHEIX ¢ Brinosinenue
«DIIEeMEHTHI TEOPHH Mmerton: Oecena, PEeNSTUBUCTCKUMU 3PPeKTaMH. TPEHHPOBOYHBIX
OTHOCUTEIILHOCTUY. 00BICHEHIE [Tpumenenue dhopmyr: yIIpaKHeHHit
, .
pazbop . v2 CaMoCTOATEIbHOE
NIPUMEPOB 3a1ad. 0 c2 pelienue 3aaad.
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26. | Pemenue 3a1a4 o teme | PenpoayKTUBHBIN | AHAIIM3 KaYECTBEHHBIX, PACUYETHBIX Brinonnenue

«KBanToBas (1)1/131/11(3.». METO: Oece A, 3a/1a4 Ha IPUMEHCHUE (I)OpMy.]'ILI TPEHUPOBOYHBIX
0o0BsiICHEHHE, Inanka: E = hv YIOPaKHEHU.
pazbop CamocrosiTenpHOe
MIPUMEPOB 3aJ1a4. pelieHue 3a1ay.

28. | Pemenue 3ama4 no teMe | PenpoayKTUBHBIN | AHalIM3 U pEIICHHUE 3a/1a4 HAa IPUMEHEHUE | BeImomHeHue
«DOTOINEKTPUUECCKIIH MeToz;: Oecena, popmyn E =hv TPEHUPOBOYHBIX
dbdex. 00BsICHEHHE, mv? yIpaXHEHUH.

pazbop hv=A+ CamocTosiTenpHOe
MPUMEPOB 3a71ad. | ., _ E, —E, pelieHue 3aaay.
Pemrenue 3a1a4 mo TeMe | PenpoaykTHBHBIA | AHaIW3 M pelleHre 3a/1ad Ha IPUMEHEHHE | BoimoHeHue
29. | «Teopus MeTo[: Oecena, popmyn E =hv TPEHUPOBOYHBIX
dotoaddexray. 00BsCHEHHE, mv2 YHPaXXKHCHHH.
pasbop npumepos | hv = A+ CaMocTOsITeTbHOE
3a/1a4. pelieHue 3a1ad.
hv=E, —E,

30. | Pemenue 3a1a4 o reme | PenpoyKTUBHBIN | AHau3 M pEIICHKE 3a/1a4 Ha IPUMeHeHue | BrimoHeHne
«KBaHTOBBIC MeToq: Oecena, dopmyn E =hv TPEHUPOBOUHBIX
nocTynatel bopay. 00BsICHEHHE, mv?2 yIpaKHEHUH.

pasbop hv =A+ CaMOCTOSTENEHOE
MPUMEPOB 3a1ad. | ., _ E, —E, pelieHue 3aaay.

31. | Pemenue 3ana4 o reme | PenpoykTuBHBIN | Pelenne 3a1au Ha ucnonb30BaHKe Brimonnenune
«3aKoH MeTon: Oecena, L TPEHMPOBOYHBIX
PazMoaKkTUBHOIO 00BsICHEHHE, popmynsr N =N, *2 7 YIpaXKHEHU.
pacraznay. pasoop CaMOCTOSATENEHOE

MIPUMEPOB 3a]au. peleHue 3a1ay.

32. | Pemenue 3anau no teme | PenpoaykTuBHBIN | Mcnonb30Banue pu peleHuH 3a1a4 Brimonaenne
«OHeprus CBA3n MeToq: Oecena, opmyusl TPEHUPOBOYHBIX
aTOMHBIX SACP». 00BsICHEHHE, E., =AMc’ = (Zm, +Nm —M )c? | ynpakuenui.

pa3bop CamocrosiTenbHOe

PUMEPOB 3a/1a4.

pEemICHUC 3aaa4.
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33.

Pemenue 3amau mo reme
«OHEPTreTHIECKUN
BBIXOJI SITICPHBIX
peaxkuuin»

PenpoaykTuBHBIN
MeToz; Oecena,
00BsACHEHHE,

Hcnonws3oBanne IIpU pCIICHUHA 3aa4d
(hopmyel
E,, =AMc® =(Zm, + Nm, =M )c’

Beinonuenue
TPEHUPOBOYHBIX
YIPaXHEHUH.

pa3bop CamocrosiTenbHOe
IPUMEPOB 3a/1a4. pelieHue 3aaay.
Pabora B mapax.
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