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IHosicHuTeabHAA 3aNMCKa
IIpeamer: pusuka
Kuaace: 10 - 11
Bcero yacoB Ha u3yuenue nporpammbi: 70
KosunyecTBo yacoB B Heeqaio: 1
Pabouas nporpamma 371€KTUBHOTO Kypca 1o ¢pusuke « dusnka B 3ajauax cocTaBIeHa HA OCHOBE
e «IIporpammsl 31eKTUBHBIX KypcoB. Pusuka. 9-11 knaccel. [Ipopunbsaoe obyuenue», cocraButens: B.A. Koposun, - «Jpoda», 2007 .
® ABTOPCKOHW mporpaMMel «MeTtoibl pemienns puzndeckux 3aaau». B.A. Opios, FO.A. Caypos, - M.: Ipoda, 2005 r.
JUis peanmszay nporpamMMbl MCHOJb30BaHO yueOHoe mocobue: B.A. Opros, H0.A. CaypoB «lIpaktuka pemenus ¢usznyeckux 3amgad. 10-11 xmaccer», -
«Benrana-I'pad», 2010 r.
Kypc paccuuman na 2 200a 06yuenusn
Ilejy 3J1eKTUBHOIO Kypca:
1. pa3BuTHE mMO3HABAaTEIbHBIX HWHTEPECOB, WHTEIUICKTYaJbHBIX M TBOPYECKHX CIOCOOHOCTEH B Tporecce pemeHus (U3NYECKUX 3a7ad |
CaMOCTOSITEJIbHOTO IPUOOPETEHNUS] HOBBIX 3HAHUM;
COBEPIICHCTBOBAHMUE IIOJIyYEHHBIX B OCHOBHOM KypCe 3HAHUN U YMEHHUU;
(dbopMHpoBaHue NpeACTaBUTENIECH O TOCTaHOBKE, KiIacCU(UKALMH, TpUeMax U METO/ax peleHus (pu3nyeckux 3aaay;
4. TpUMEHATh 3HAHUSA TO (u3HMKe AN OOBSCHEHMS SBICHUH TPHUPOJBI, CBOWCTB BEIIECTBA, pEIICHUS (U3MUYECKUX 3a]ad, CaMOCTOATEIBHOTO
nproOpeTeHus U OLIEHKU HOBOM MH(popMaIy (PU3NYECKOI0 COACPIKaHUS.

wn

3agaum Kypcea:
1. yraoyOneHue u cucTeMaTu3alys 3HAaHUH ydaluxcs;
2. yCBOEHHE y4yalllUMHUCS OOLIUX aIrOPUTMOB peIIeHUs 3a/1a4;
3. OBJaZICHWE OCHOBHBIMH METOJAMH PEIICHUS 3a/1a4.

2. O0masi XapakTepuCcTHKA Kypca

[Ipouecc pemeHus 3agad CIyXUT OJHUM U3 CPEJCTB OBIAJACHUS CHCTEMOM HAay4HbBIX 3HAHMHM IO TOMY WJIM HHOMY YydeOHOMY npeamery. OcoOeHHO
BEJIMKa €ro posib Mpu oO0yueHUW (U3MKe, T/ 33aJa4d BBICTYMAIOT JEHCTBEHHBIM CPEICTBOM (DOPMHPOBAHUS OCHOBOMOJAraloONMX (HU3MYECKUX 3HAHHUHN U
ymeHuil. B mponecce pemenus oOydaroiuecs: OBiIaeBal0T METOIaMU UCCIIEI0BAaHUS Pa3IMYHbIX SIBICHUN MPUPObI, 3HAKOMSTCS C HOBBIMU IPOTPECCUBHBIMU
UJESIMH U B3TJISIaMH, C OTKPBITHSIMH OTE€UECTBEHHBIX YUCHBIX, C JOCTHKEHUSIMH OTEUECTBEHHOM HAyKH M TEXHUKH, C HOBBIMHU MTpodeccusMu.

[Iporpamma 3€KTHBHOTO Kypca OPUEHTUPYET YUUTENS Ha JaJIbHEHIIIee COBEPIICHCTBOBAHNE YK€ YCBOCHHBIX OOYYAIOIIMMUCS 3HAHUU U yMeHU#. s
ATOTO BCsI MpOTrpamMma JeTUTCS Ha HECKOIIBKO pa3AenioB. B mporpaMMe BbIIeNIEHBI OCHOBHBIE pa3/ielibl IIKOJIBHOTO Kypca (pU3UKH, B HaYalle U3YYeHUS] KOTOPBIX
C Yy4YalIMMHCS MOBTOPSIOTCS OCHOBHBIE 3aKOHBI M (opMmynbl gaHHOro paszzaena. [lpum moxbope 3amay Mo KakIOMy pasfely MOXKHO HCIONIb30BaTh
BBIYHCIIUTENbHBIE, KAUECTBEHHBIC, TpadUUeCcKie, YKCIIEPUMEHTATIbHBIC 33Ja4H.

B navane u3yueHus Kypca JaeTcsl JBa YpoKa, LENbI0 KOTOPBIX SIBISETCS 3HAKOMCTBO YYalllUXCsl C MOHSATHEM «3ajada», WX Kiaccupukanuen u
OCHOBHBIMH crioco0amMu pernieHus. bosbioe 3HaUeHNe AaeTcsl aIroOpUTMy, KOTOPBIA (POPMHUPYET MBICTUTEIbHBIC ONIEPAllUU: aHATN3 YCIOBUS 3a/1a4yM, OTaKa,
MPOEKT PEIICHMUsI, BBIBIKEHNUE THIIOTE3bI (PEIICHHE), BHIBOJI.


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

B 10 xmacce mpu peuieHun 3a1ad 0oco00e BHUMAHHUE YJENAETCS MOCIeI0BaTeIbHOCTH ACUCTBUM, aHaIM3y (PU3HUECKOTO SIBJICHUS, IPOrOBapHUBAHHIO
BCIIYX pELICHHUs, aHAIN3y IOJy4eHHOro oTBeTa. Ecnu B Havasne paszena A WIUIIOCTPALMU HCHOJIb3YIOTCS 3ala4d U3 MEXaHWKH, MOJIEKYJIIPHOHN (pu3MKH,
AJIEKTPOAMHAMUKH, TO B JATbHEHIIIEM PEIIaoTCs 3a/1a4d U3 pasiesoB Kypca ¢pusuku 11 kiacca.

ITpu noBTOpEeHNMHU 0000IIAIOTCS, CUCTEMATU3UPYIOTCS KaK TEOPETUUECKUI MaTepHall, TaK M IMPUEMbI PELICHUs 3a/1a4, IPUHUMAIOTCS. BO BHUMAaHKE LIEIH
IIOBTOPEHMS IIPU MOJATOTOBKE K €AMHOMY I'OCY/IapCTBEHHOMY 3K3aMEHY.

ITpu pemenuu 3a7a4 MO0 MEXaHUKE, MOJIEKYJIIPHOM (DU3MKE, NEKTPOJUHAMUKE INIaBHOE BHMMaHuE oOpamiaercss Ha (OpMUpOBaHME YMEHUH pelaTh
3aJ1a4M, HAa HAKOIJIEHUE OIIbITA PELIECHUS 3aad Pa3IMuyHON TPYAHOCTH.

B koHne n3ydenus ocHoBHbIX TeM («KuHemaTtuka u TuHamuKa», «MonekynspHas Qusnkay, «JIeKTPOAUHAMHUKA)») IPOBOIATCS UTOTOBBIEC 3aHATHS B
(dopme mpoBEpOUHBIX padoT, 3a1aHMsI KOTOPHIX COCTAaBIIECHBI HA OCHOBE OTKPHITHIX 0a3 EI'D mo ¢usuke wactu «B» u wactu «C». PaboTel paccunTanbl Ha 1Ba
yaca, cogepxar ot 5 1o 10 3agau, aa BapuanTta. [locne nzydenus HebGonbmMx TeM («3akoHbl coxpaHeHus. I'mapocratnka», «OCHOBBI TEPMOANHAMHUKIY,
«BoaHOBBIE 1 KBaHTOBBIE CBOMCTBA CBETA») IIPOBOATCS 3aHATHS B popMe TecToBOM paboThl Ha 1 vac, coneprkamieit 3ananus u3z EI'D (yactb «A» 1 yactb «B»).

IIpuHIMDBI 0TOOPA cOAepPKAHMA M OPraHN3alUH Y1eOHOro MaTepuaa

o COOTBETCTBHE COJEpKAHUS 3aJad YPOBHIO KJIACCUYECKOM (U3MKM, BBLACPKABIIMX IIPOBEPKY BPEMEHEM, a TaKXKE YPOBHIO pPa3BUTHUS
COBPEMEHHOW (PU3UKH, C BO3ZMOKHOCTBIO TIOCTPOCHHUSI B Mpolecce pemeHus (GU3MYecKnX M MaTeMaTHYECKUX MOJENeH M3ydaeMbIX OOBEKTOB C pa3IMYHON
CTENEHBIO JETaIM3allii, Pealn3yeMOld Ha OCHOBE NPUMEHEHHUS: KOHKPETHBIX 3aKOHOB (DHU3MUYECKHX TeOopHil, (QyHIaMEHTalIbHbIX (PU3MUECKHX 3aKOHOB,
METOAOJIOTHYECKHIX MPUHIMIIOB (PU3HUKH, 8 TAK)KE METOIOB SKCIIEPUMEHTAILHON, TEOPETHUECKON U BBIYUCIUTEIBHON (pr3HKH;

L4 COOTBCTCTBUC COACPIKAHUA U (1)OpM MNpCAbABICHHUA 3a1a4 Tpe6OBaHI/I${M rocyaapCTBCHHbBIX IPpOIpaMM I10 (1)I/I3I/IK6;

L4 BO3MOXXHOCTH O6y‘ICHI/IH AHAJIN3Y YCJ'IOBI/Iﬁ OKCIICPUMCHTAJIbHO Ha6J'IIOI[aeMBIX HBHCHHﬁ, paccMaTpruBaCMbIX B 3a1a4€C;

L4 BO3MOXHOCTH (1)0pMI/IpOBaHI/I$I oCpeACTBOM COACPIKAHUA 3ada4 U MCTOHNOB HUX PCHICHUA HAYUYHOT'O MHPOBO33PCHUA M HAYYHOI'O IMOAXOJA K
HU3YUCHUTIO SIBIICHHI mpupoabl, AaACKBATHBIX CTUJIIO MBIIIIJICHHUS, B paMKaX KOTOPOIroO MOXET OBITH pCuICHa 3aj1ava,

° ZKHN3HCHHBIX CI/ITyaI_II/Iﬁ " pa3BUTHA HAYYHOI'O MUPOBO33PCHUS.

[Tpennaraemslii Kypc OpUEHTHPOBAH HA KOMMYHHKATUBHBIM HCCIIE0BATENbCKUN MOIX0 B 00YYEHNUH, B KOTOPOM MPOCIIEKUBAIOTCS CIEAYIOIIUE HTAIbI
CYOBEKTHOW JEATENbHOCTH YYAIlUXCSl M YUYMUTEJS: COBMECTHOE TBOPYECTBO YUUTENS M YYaIUXCS MO CO3AAHMUIO (PU3NYECKOW MPOOIEMHOM CUTYyallMH WU
JesTeNbHOCTH MO NoA00py LUKJIA 3a/1ad 0 U3y4yaeMOl TeMe — aHaJlu3 HailIeHHOM MmpoOieMHON cuTyaruu (3aauu) 4yeTkoe GpopMynnpoBaHue (hu3nueckon
yacTh mpoOsieMbl (3aJaud) BBIABMKEHHE TUIOTE3 pa3paboTka mozened (PpuU3ndecKkux, MaTeMAaTUYECKUX) MPOTHO3UPOBAHUE PE3YJIbTATOB PA3BUTHUSI BO
BPEMEHHU HKCHEPUMEHTAJIbHO HAOMIOAAEMBIX SBJICHUH MpPOBEpKAa M KOPPEKTHPOBKA TMIIOTE3 — HAXOXJIEHHE PEIIeHWH IMpoBEepKa W aHAINU3 PEHIeHuH —
MIPEITIOKEHUS IO UCIIOJIb30BAHUIO MOTYYEHHBIX PE3yJIbTaTOB AJIsl IOCTAHOBKU M PEIICHUs IpYTuxX mpobisieM (3aaad) o u3ydyaeMoi TeMe, 10 paHee U3ydeHHbIM
TeMaM Kypca GU3UKH, a TAKXKe M0 TeMaM JAPYTUX MPEeIMETOB €CTECTBEHHOHAYYHOTO IIUKJIA, OLIEHKA 3HAUCHHUS.

OO0mme pekoMeHAAINH K POBEJICHUIO 3aHATHIA
HpI/I HU3YUCHUU KypCa MOI'YyT BOBHHKHYTb METOJUYCCKUC CIIOKHOCTH, CBA3AHHBIC C TEM, YTO 3HAaHUH II0 6OJ'H)H_II/IHCTBy pasacioB Kypca (1)I/I3I/IKI/I Ha
YPOBHE OCHOBHOM IIKOJIBI HEAOCTATOYHO I OCO3HAHHOTO BOCIPUATHS Psijia pacCMaTpUBAEMbIX BOIIPOCOB U 3ajay.
bonpmast wacte Marepumana, COCTAaBISIOMIAS COAEP)KaHWE MPHUKIATHOTO Kypca, COOTBETCTBYET TOCYAApPCTBEHHOMY OOpa30BaTEIbHOMY CTaHIApPTY
¢uznyeckoro oopazoBaHus Ha MPOPUILHOM YPOBHE, B CBSA3H, C YEM KYPC HE CTOJIKO pacIIUpsieT KPYT MPeIMETHBIX 3HaHUH yJalluXxcsl, CKOJIbKO yriIyOsseT ux
3a CUYCT YCUJICHUA HETIPCIAMETHBIX MHpOBOSSpqueCKOﬁ nu MeTOHOHOFquCKOﬁ KOMITOHCHT COACPIKAHUA.



MeToabl M OpraHu3anMoHHbIe GOpMbI 00yUeHMSI

Jlist peanu3anuy 1enei u 3a1a4 JaHHOTO MPUKIIATHOTO Kypca MPeIoiaracTcs UCIOIb30BaTh CIEAYIONUe (POPMBI 3aHATHI: TPAKTUKYMBI IO PEIICHHIO
3ajla4, caMoOCTOsiITeNIbHasg paboTa ydauuxcs, KOHCYJIbTallMH, 3aueT. Ha 3aHATHSIX NpUMEHSIOTCS KOJUIEKTUBHBIE M WHIUBUAYyalbHbIE (OpPMBI pabOTHI:
MMOCTAHOBKA, PEIICHHS U OOCYKICHUS PEUICHUS 3a/1a4, MOATOTOBKA K €IMHOMY HAIIMOHATBHOMY TECTHPOBAHHIO, ITOJA00p M COCTAaBICHHUE 3a/1a4 HA TEMY U T.1.
[Ipenmnonaraercs Takke BBINOJIHEHHE JOMAIIHMX 3a/laHUN IO pelleHuio 3aaad. JlomMuHaHTHON ke (OpMOHN ydeHHs JOJDKHA CTaTh HCCienoBaTellbCcKas
ACATCIIbHOCTL YUCHHUKA, KOTOPAA MOKET 6LITI: pCain30BaHa KaK Ha 3aHATUAX B KJIACCC, TaK U B XO/C CaMOCTOSITCIbHOM pa60TbI ydamuxcs. Bce zanstus
JOJKHBI HOCUTH IPOOJIEMHBIN XapaKTep U BKIIOYATh B CE0sI CAMOCTOSATENbHYIO paboTy.

Metonsl oOydeHUs, MPUMEHSIEMbIE B paMKaX MPUKIAIHOTO Kypca, MOTYT M JOJDKHBI OBITh JOCTATOYHO pasHooOpasHbiMu. [Ipexae Bcero 3To
ucclenoBaTeNnbcKas paboTa caMuX ydaliuxcs, COcTaBlieHue 0000maronmx Tabaul, a TakKe MOAr0TOBKA U 3allliTa yYalllUMUCA aJrOpUTMOB pelieHus 3aaa4d. B
3aBUCUMOCTH OT UHAHUBUAYAJIbHOI'O IIaHA YUUTCIIb JOJDKCH IMMpeajiaratb y4alnuMcs HOI[I“OTOBJICHHBIfl UM IICPCUYCHDb 3a1a4 pa3JIMUHOTIO YPOBHS CIIOKHOCTH.

[TomMuMO HcCCIETOBATENBCKOTO METO/A LIENIECO00Pa3HO HCIOJb30BAHNUE YAaCTHUYHO-TIOMCKOBOTO, MPOOJIEMHOTO HM3JIOXKEHHS, a B OTICNbHBIX CIydasx
MHGOPMAIMOHHO-WILTIOCTpAaTUBHOTO. [lociennuii MEeToa NMpUMEHseTCsT B TOM clydae, KOTJa y y4amuxcs OTCYTCTBYET 0a3a, MO3BOJISIONIAs HCIIONb30BaTh
MPOJIYKTUBHBIE METOJIBI.

CpencrBa 00y4yenust
OCHOBHI)IMI/I CpeI[CTBaMI/I 06yqu1/m HpI/I I/I3y‘~I€HI/II/I HpI/IKJIaIlHOI‘O Kypca ABJIAKOTCA:

. dusnueckue npuoOOpklI.

. I'paduueckue wumOCTpauu (CXEMBbI, YePTEKH, TPAPUKN).
. JMiakTHYeCKre MaTepuabl.

. Y4eOHukH (PU3NKHU AJIS CTAPIIMX KIACCOB CPEIHEHN IIKOJIBI.
. VYuebnble mocobus mo ¢uzuke, COOPHUKH 3a/a4.

Opranu3zanus cCaMoCTOSITEIbHON PadoThI

CamocrosrenbHas paboTa NpeANosaraeT CO3AAHME JUAAKTUYECKOTO KOMILIEKCA 3a]ad, PEIICHHBIX CAMOCTOSITEIbHO Ha OCHOBE HCIIOJIb30BAaHUS
KOHKPETHBIX 3aKOHOB (U3MYECKUX Teopuil, (yHIaMEHTaNbHBIX (U3MYECKHX 3aKOHOB, METOAOJIOTMYECKMX NPUHIMIIOB (HU3UKH, a TaKXKe METOJOB
AKCIIEPUMEHTAIbHON, TEOPETUUECKOM U BHIYMCIUTENbHON PU3UKN U3 PA3IMYHBIX COOPHUKOB 33J1a4 C OpUEHTAIel Ha TpouiibHOE 00pa30BaHuE yUalIuXCs.

O:xunaeMbpIMHU pe3yJIbTATAMHU 3aHATHI ABJISIOTCH:

. paciiipeHye 3HaH|i 00 OCHOBHBIX arOpUTMax pelieHus 3a/a, pa3IMuyHbIX METOJaX MpUeMax pelIeHUs 3a/1ay;

. pa3BUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH Ha OCHOBE OIBITA CAMOCTOATEIBHOTO IPHOOPETEHHUS
HOBBIX 3HAHUI, aHaJIM3a U OLEHKHU HOBOW MH(OpMAIUY;

. CO3HATEJIbHOE CaMOOIIpe/IeIeHne YUeHUKa OTHOCUTENFHO PO JajdbHEUIIero 00y4yeHHs Wil NpopecCuOHaIbHOM 1eATeNbHOCTH;

. MOJIy4eHUe MPECTaBICHUN O posiu GU3UKH B MO3HAHUU MHPA, PU3HUECKUX U MaTEMaTHUYECKUX METOJaX UCCIIEeIOBaHMUS.



Tpe6oBaHus K YPOBHIO OCBOEHUSI COEPKAHUS Kypca:
VYuamyecs: 10JDKHBI yMeTb.

- aHANM3UPOBATh (hU3UUYECKOE SIBICHUE,

- [pPOroBapuBaTh BCIYX PEIICHUE;

- aHaJIM3UpPOBaATh NOJTYyYECHHBIA OTBET;

- KJIaccu(pUIMPOBATh NPEIIOKEHHYIO 33/1a4y;

- COCTaBJIATh IPOCTEHIINX 3a7a4u;

- MOCJIEJIOBATEIbHO BHIOIHATE U POTOBAPUBATh ITAIbl PELICHUS 33Ja4u CpeIHEN TPy THOCTH;
- BbIOMpaTh PallMOHANIBHBIN CIIOCOO pelIeHUs 3a/1a4H;

- pemats KOMOMHHPOBAHHBIC 33/1a4H;

- BJIAACTDH pa3JIMUHBIMU METOJaMU PCIICHUA 3aa4: aHAJIUTUYCCKUM, Fpa(bI/I‘ICCKI/IM, SKCIICPUMCHTAJIbBHBIM U T.[.;
BJIAACTb METOAaMH CaAMOKOHTPOJIAI 1 CaMOOICHKHU

3. Conep:xkanue Kypca
10 -11 kmaccer
dusnueckas 3agayda.
Kaacenpukanus 3agau
(4 4)

UYro Takoe dusnueckas 3anada. CocraB ¢pusznueckoit 3agaun. Gusndeckas Teopus U pelieHue 3a1a4. 3HaueHue 3a/1a4 B 00y4eHUH U KU3HU.

Knaccudukanus gpusndeckux 3agad no TpebOBaHUIO, COEPKaHMIO, cIoco0y 3ajjaHus U pemieHus. [IpuMepsl 3a1a4 Bcex BUJIOB.

Cocrasnenue ¢puznueckux 3aaad. OCHOBHbIE TpeOOBaHUs K cocTaBleHUIO 3a1ad. CriocoObl M TEXHUKA coCcTaBlieHus 3a1ad. [Ipumepsl 3a1a4y Bcex BUIOB.
IIpaBuia ¥ npueMsl pelieHuss GU3HYECKUX 32124

(6 )

OOurre TpeOoBaHus MPH pelIeHNH PU3NUECKUX 3a/1ad. JTambl peleHus Gpusndeckoi 3anaun. PaboTa ¢ TekcToM 3a1aun. AHaIN3 (PU3HMUECKOTO SBJICHHUS;
dhopmynupoBKa uaeu * perieHus (TUlad peuieHus). BeinmonHeHue maHa pemenus 3aaadn. YucioBoit pacuet. Mcnonb3oBanue BEIYUCIUTEILHON TEXHUKH JIIS
pacueToB. AHaNM3 pemeHus U ero 3HaueHne. OpopmiieHre petieHus.

TunuuHple HEOCTATKH MPU PEIIeHWH U OoPOpMIIEHHMHU pelieHus (usnueckoi 3agaud. V3ydyeHue mpumepoB pelieHust 3ajnad. Pasnuunble npuemsl U
CIOCOOBI PEICHHUs: AITOPUTMBI, aHAJIOTHH, TeOMETpUUYECKHE TpUeMbl. MeTo/1 pa3MepHOCTE!, Tpapuueckie peteHus u T. 1.

JAuHamMuKka U cTaTHKA
(8 1)

KOOpJII/IHaTHI)II\/'I METOO PEIICHHA 3adad IO MCXaHHKE. Pemenne 3alad Ha OCHOBHBIC 3aKOHbI AMHAMUKU: HBIOTOHa, 3aKOHBbI I CUJI TATOTCHHA,
YIIPYTOCTH, TPEHHUS, CONPOTUBIIEHUS. Pelienne 3a1au Ha IBUJKEHUE MaTEpUAIbHON TOYKH, CHCTEMBI TOUEK, TBEPIOI0 TeJa O AEUCTBUEM HECKOJIBKHUX CHIL.

3aayn Ha oNpeiesieHne XapaKTePUCTUK PaBHOBECHS (PU3UUECKUX CUCTEM.

3amaun Ha MPUHLUUI OTHOCHTEIBHOCTH: KMHEMATHYeCKHEe M JAMHAMHYECKHE XapaKTePUCTHUKU JIBUKEHHS Tella B Pa3HbIX HWHEPLUUAIBHBIX CHCTEMax
oTcyeTa.



HOI[60p, COCTaBJICHUC U peL[ICHI/Ie 10 HHTepecaM paS.HI/I‘-IHBIX CIOKCTHBIX 3aJa4d: 3aHUMAaTCIIbHBIX, 3KCHepI/IMeHTaJIBHI:IX C 6I>ITOBBIM co;[epxcaHHeM, C
TEXHUYECKUM M KPaeBEAUYECKUM COJIepKaHUEM, BOGHHO-TEXHUUECKUM COJICP)KaHUEM.

DKCKYpPCHUH C LIEIbI0 0TOOpa TaHHBIX I COCTABIICHUS 3a7ad.
3aKOHBbI COXpaHEHUS

(8 )

Kiaccudukanms 3a1a4 o MexaHuKe: perieHue 3a1ad cpeJICTBaMU KHHEMATHKH, IMHAMHUKH, C TIOMOIIBIO 3aKOHOB, COXPaHEHHUSI.

3ajaur Ha 3aKOH COXPAHEHHUS MUMIYJbCa U PEAKTUBHOE JBIDKEHUE. 3a/laud Ha OINpeJesieHHEe padOThl U MOIIHOCTH. 3aJlayd Ha 3aKOH COXpPaHEHHUS U
MPEBPAIICHUS MEXaHUYECKON SHEPTUH.

Pemenwne 3anau Heckonpkumu criocobamu. CocTaBieHHe 3a7a9 Ha 3aJJaHHbIe OOBEKTHI WU sSIBIICHUS. B3aumornpoBepka penaeMbIx 3a/1a4. 3HAKOMCTBO C
MIpUMEpaMu PEIICHUs 3a1a4 110 MEXaHUKE PECITyOTMKAaHCKUX M MEKTYHAPOIHBIX OJIMMITHAI.

KonctpykTopckue 3amaud M 3afaud Ha TPOEKTHI: MOJIETh aKCelepoMeTpa, Mojeidb MasTHuKa Dyko, MOJENb KPOHIITEWHA, MOJEIb MYIIKH C
MIPOTUBOOTKATHBIM YCTPOHCTBOM, MPOEKTHI CAMOJBUXKYIIMXCA TEIEXKEK, MPOCKThl YCTPOUCTB Ui HAONIOJCHUS HEBECOMOCTH, MOJENb aBTOKOJIEOATEeNbHOMN
CUCTCMBI.

CTpoeHue 1 CBOMCTBA ra3oB, »KMJAKOCTEH U TBEPIABIX TeJ
(6 )

KauecTBeHHBIE 32/1a4M HA OCHOBHBIE MOJIOKEHUS 1 OCHOBHOE ypaBHEHHE MoJieKynsapHo-KuHeTnueckoi Teopur (MKT). 3amaun Ha onricanue moBeaeHUs
UJeanbHOTro Ta3a: ocHoBHOe ypaBHeHHue MKT, onpeneneHue CKOpoCcT MOJIEKYJI, XapaKTEPUCTUKU COCTOSIHHS Ta3a B U30IPOIIECCaX.

3ajaun Ha CBOWCTBA MAapOB: UCIOJIb30BaHUE ypaBHeHUs MeHnaeneeBa — KianeiipoHa, XapakTepucTuKa KpUTHUECKOTO COCTOSIHUS. 3aJaul Ha ONHCaHUe
$[BJ'I€HI/H>'I HOBCpXHOCTHOFO CJI04, pa60Ta CHUJI HOBCpXHOCTHOFO HaTAXKCHUA, KaHI/IJIJIHpHBIe SIBJICHUA, H36I~;ITO‘-IHO€ OaBJICHUC B MBIJIIBHBIX Hy3I)Ip$IX. 3aaaq1/1 Ha
ONpeIeIIeHUE XaPAKTEPUCTUK BIAKHOCTU BO3/1yXa.

3ajaun Ha OMpEACNICHUE XapaKTEPUCTHK TBEPAOTO Teja: a0COMIOTHOE W OTHOCUTEIHHOE YJIMHEHHE, TEIJIOBOE paclIMpeHue, 3amac MpOYHOCTH, CUia
YOPYTOCTH.

Ka‘IGCTBCHHBIG 1 KOJIMYCCTBCHHBIC 3a1a4H. YCTHBIﬁ anajor HpI/I pCIHGHI/II/I KAa4CCTBCHHBIX 3a/1a4. Fpa(bnqecm/le 158 BKCI'Iepl/IMeHTaHI)HI)IG 3aadyu, 3aJa4uu
OBITOBOTO COJIEPIKAHUS.

OCHOBBI TEPMOIMHAMUKH
(6 )

KOM6I/IHI/IpOBaHHI>IC 3a1a4YU Ha HepBI)IfI 3aKOH TGpMO}lI/IHaMI/IKI/I. 3a)1atn/1 Ha TCIIJIOBBIC IBUT'ATCIIN.

DKCKypCHs C 1IeTbI0 cOOpa JaHHBIX JAJISi COCTABICHHUS 3a/1a4.

KoHcTpykTOpckue 3amaun v 3aa4il Ha MPOEKTHI: MOJENh Ta30BOT0 TEPMOMETPA; MOJENh MPEAOXPAHUTEIHPHOTO KJIalaHa Ha OIpeeleHHOE JaBJICHUE,;
MIPOEKTHI UCIOJIb30BAaHUS T'a30BBIX MPOLECCOB JJIsl MOJAYM CUTHAJIOB; MOJENb TEMJIOBOM MAIIUHBI, TPOEKTHl MPAKTUYECKOIO OMPEIEICHUS paguyca TOHKHUX
KanuJuUIIpOB.

DJIeKTPpUYECKOe U MATHUTHOE MOJIsI
(5 )

XapakTepucTrKa pelieHus 3aaad pa3zena: ooiiee u pa3Hoe, MPUMephl U TPUEMbI PEIICHHUS.

33)13‘114 paSHBIX BHUJI0OB Ha OIIMCAHHUC BHGKTpI/I‘IeCKOFO T10JI51 paSHHqHBIMH Cpe}ICTBaMI/IZ 3aKOHAMH COXpaHeHI/IH 3ap$111a U 3aKOHOM Ky.]'IOHa, CHUJIOBBIMHA
JIMHUSAMHM, HANIPS>)KEHHOCTBIO, PA3HOCTHIO MOTEHLIUAIOB, YHEpruei. Penenune 3ajja4 Ha ONMMCAaHUE CUCTEM KOHJIEHCATOPOB.



3&,[[8.‘-11/1 Pa3HBIX BUAOB HAa OITMCAHNUEC MArHUTHOT'O IIOJIA TOKA U €ro ﬂeﬁCTBHHI MarouMTHas UHAYKOUA 1 MarduTHBIN II0OTOK, CHJIa AMHepa H CHJlIa HopeHua.
Perienne kaueCTBEHHBIX 3KCIIEPUMEHTANIBHBIX 3a/1a4 C UCII0JIb30BaHUEM JIEKTPOMETPA, MarHUTHOI'O 30HJa U APYroro o00pya0BaHusl.
ITocToAHHBII JIEeKTPUYECKHI TOK B Pa3JIMYHBIX cpeax
(9 4)

321[[3,‘-11/1 Ha pa3jIMUHBIC MMPUCMEBI pacucTa COMPOTUBIICHUA CIIOKHBIX 3JICKTPUYCCKUX Heﬂeﬁ. 3a;[aq1/1 Pa3HBIX BUJOB «a OIHCAHUC SJICKTPHUYCCKUX I_ICHCI\/JI
IIOCTOSIHHOT'O 3JIEKTPUYECKOr0 TOKa C MOMOLIbI0 3aKkoHa OMa /1J1s1 3aMKHYTOM 1enu, 3akoHa /oy — JIeHna, 3akoHOB 1ocie10BaTeIbHOI0 U MapajlieIbHOI0
coenunenuii. O3HakomsieHne ¢ npaBwiamu Kupxroda npu pemenun 3amad. [locraHoBka M pemieHHe (PPOHTAIBHBIX AKCIEPUMEHTAIBHBIX 337134 Ha
oIpeJieJIeHUe MoKa3aHUi NPUOOPOB MPU U3MEHEHUU CONPOTUBIICHUS T€X WM MHBIX YYacCTKOB IIENH, HA OIPEJesIEHUE CONPOTUBIIEHUH yJyacTKOB LIENHU U T. 1.
Pemenue 3ana4 Ha pacueT yyactka nenu, umerouieit 9J1C.

3ajaun Ha ONUCaHHE IIOCTOSHHOIO JJIEKTPUUYECKOIO TOKAa B 3JIEKTPOJMTAX, BaKyyMe, Tra3ax, IOJIyIPOBOJHUKAX: XapaKTePUCTHKA HOCHUTENEH,
XAapPaAKTCPUCTHKA KOHKPCTHBIX SIBJICHUN W ap. KaquTBeHHI)IG, OKCHICPUMCHTAJIBHBIC, 3aHUMATCIIbHBIC 3ada4du, 3aJa4u C TCXHHUYCCKUM COACPIKAHUCM,
KOMOHMHUPOBaHHbIE 3a/1a4H.

KOHCprKTOpCKI/Ie 3ala4 Ha IMPOCKThI: YCTAHOBKA JI HAarp€BaHHA XKUAKOCTHU HA 3aJaHHYIO TCMIICPATYypy, MOJACIIbL aBTOMATHYCCKOI'O YCTpOﬁCTBa C
3JIEKTPOMArHUTHBIM pejie, MPOEKThl U MOJAEIH OCBEIIECHUS, BBIIPSIMUTENb U YCHIIUTENb HA MOJYINPOBOJHUKAX, MOJAEIN MU3MEPUTEIbHBIX MPHUOOPOB, MOJENIN
«9IEPHOTO SIIIAKAY.

DJIEKTPOMATrHUTHBIC KOJICOaHUS U BOJTHBI
(14 9)

3agauu pa3HbIX BUI0B HA ONKUCAHKE SBJICHUS JIEKTPOMArHUTHON MHIYKLMHU: 3aKOH JIEKTPOMAarHUTHOM UHYKLIMH, TpaBuiio JIeH1a, UHYKTUBHOCTb.

3amaun Ha IEPEMEHHBIHN JIEKTPUIECKUN TOK: XapaKTEPUCTUKHA MEPEMEHHOTO IEKTPUIECKOTO TOKA, HJIEKTPHUYECKUE MAIIUHBI, TpaHCHOpMATOpP.

3amaun Ha ONMMCAHUE PA3IMYHBIX CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: CKOPOCTb, OTPAXXEHUE, IPEIoMIIeHUe, HHTeppepeHIns, TUpaKLns, MOJIsIpU3alus.
3aa4yu 1o TeOMETPUYECKON ONTHKE: 3epKaia, ontuyeckue cxeMol. Knaccupukanus 3anad no CTO u npuMeps! UX perieHusl.

3amaun Ha OmpeseseHHe ONTHYECKOM CXEeMbl, CoJepiKalleiics B «4EepHOM SIIMKE»: KOHCTPYMPOBAaHHUE, NMPHUEMBbl U NMPUMEpHl pelleHus. ['pynmnoBoe u
KOJJICKTHBHOE PEIIeHHE KCIIEPUMEHTAIBHBIX 3a/1a4 C UCIOJIh30BaHWEM OocIHiuIOrpada, 3ByKOBOTO reHeparopa, TpaHnchopMaTopa, KOMIUIEKTa TTPHOOPOB ISt
M3y4YEHUs CBOICTB JIEKTPOMArHUTHBIX BOJIH, 3JIEKTPOU3MEPUTEIbHBIX TPUOOPOB.

DKCKypcHs C LI€TbI0 cOOpa JaHHBIX JJIs COCTABJICHUS 3a/1a4.

KoHcTpykTOopckue 3amaud M 3a7add Ha MPOEKTHI: IUIOCKUIM KOHJIEHCATOp 3a/laHHOM €MKOCTH, T'€HEpaTophbl pa3iMuYHBIX KoyiebaHuid, mpubop amis
M3MEPEHUs OCBEIIEHHOCTH, MOJIENb TIEpeAayy dIEKTPOIHEPTHH U JIP.

O0o0maromnee 3aHATHE IO METOAAM M IPHEMAM pelieHUs (PU3MYeCKHX 3a1a4 + pe3epB BpeMeHH 2 yaca



KaJIeHI[apHO — TEMATHY€CKOC IVIAHUPOBAHUE

10 xnacce
Ne Tema 3ansATHSA Koa-Bo | lata mo | Jara mo ¢pakry | [Ilpumeuanue
n/n 4acoB IJIAHY
BBenenue (1 yac)
1 ®usnueckas 3a/1aya. 1
Knaccudukanus 3anau. [IpaBuiia u nmpuemsl pemeHus GU3nIecKux 3a1ad.
Kunemaruka (4 yaca)
2 | OcHOBHBIC 3aKOHBI U TIOHATHS KHHEMATHKH. 1
3 | Pemenue pacueTHbIX U rpa)yecKuX 3a/1a4 HA paBHOMEPHOE JIBUKEHHUE. 1
4 | Pemienue 3a7a4 Ha paBHOYCKOPEHHOE JABUKEHUE. 1
5 | JIBmxkeHue 1o OKpykHOCTH. Pemienue 3anau. 1
JlnHaMuKa U cTaTuka (6 4acoB)
Koopaunatsslli MeTOA penieHus 3a/1a4 110 MEXaHuKe. Perenne 3a1a4 Ha OCHOBHBIE
6 | 3aKoHBI JUHAMUKHU: HpIOTOHA, 3aKOHBI JUIsl CUJI TATOTEHMS], YIPYTOCTH, TPEHUS, 1
COTIPOTHUBIICHUS.
7 Pewrenue 3aga4u Ha BH>KEHHE MaTepUATIbHOM TOUKH, CUCTEMBI TOUYEK, TBEPAOTO TeJla 1
MO/ IEWCTBUEM HECKOJIBKUX CHIL.
8 3a/iaun Ha ompeJieNieHne XapaKTePUCTUK paBHOBECHS (PU3UUECKIX CUCTEM. 1
9 3ajgaud Ha TPUHUUI OTHOCUTEIBHOCTH: KMHEMAaTHYECKHUE U JTHUHAMHYECKHUE 1
XapaKTEPUCTUKU JIBHKEHHUS TeJla B Pa3HbIX MHEPIIMATBHBIX CHCTEMAax OTCUETa.
10 ITonGop, cocTaBieHne U penieHne 3a1a4 mo HHTepecam. 1
11 dusznyeckas OJIMMITAA/IA. 1
3akoHbl coxpaHenus (7 yacoB)
1 Knaccudukanmss 3amady  1mo MeXaHHKe: pelieHue 3a7ad  CpeIcTBaMu 1
KMHEMATUKH, TUHAMUKH, C IOMOINIbIO 3aKOHOB COXPaHEHUSI.
13 | 3ajauyn Ha 3aKOH COXpPaHEHMs UMITYJIbCa U PEaKTUBHOE JIBH)KEHUE. 1
14 | 3amauym Ha onpesiesieHre padoThl U MOIITHOCTH. 1
15 3ajaun Ha 3aKOH COXPAHEHMS U TMPEBpAICHUS MEXaHWYECKON 3Hepruu. Pemenue 1
3a/1a4 HECKOJIBKUMH CTIOCOOaMHU.
16 CocraBrneHne 3amad Ha 3aJaHHbIE OOBEKTHI WJIM SIBICHUA. B3amMmornpoBepka 1
perraemMsbIX 3a1ad.
17 3HAaKOMCTBO C TpUMEpaMH peHICHHUs 3a/Jad 1O MEXaHHMKE PEeCHnyOIMKAaHCKUX H 1

MCKIAYHAPOAHBIX OJIUMITUA.




18 dusnyeckas oIUMIIHALA. 1
CTpoeHHe M CBOICTBA I'a30B, )KMIKOCTEH M TBEPABIX TeJ (S yacoB
19 KadectBenHbie 3alayn Ha OCHOBHBIE TIOJIOKEHUS M OCHOBHOE YpaBHEHHUE 1
MOJICKYJIIpHO-KHHeTHYeckon Teopun (MKT).
20 3ajaun Ha ONMCAHUE IOBEICHUS HICANbHOrO ras3a: ocHoBHoe ypaBHeHue MKT, 1
OTpeJIeJICHUE CKOPOCTU MOJIEKYJI, XapaKTEPUCTHUKU COCTOSIHUS T'a3a B U30IPOIIECCaX.
21 3ajaun Ha CBOWCTBA MApOB: HCIOJb30BaHHWE YypaBHEHUs MeHaeneeBa— 1
Knaneiipona, xapakTepucTuka KpUTHYECKOTO COCTOSIHUA.
3ajayn Ha OIpeleyeHHe XapaKTePUCTHK TBEPAOro Tena: alCoNOTHOE U
22 | OTHOCUTENBHOE YJJMHEHUE, TEIJIOBOE pACIIMpPEHUE, 3amac HPOYHOCTH, CHIIA 1
YIPYTOCTH.
23 KauectBennsie u KOJIMYECTBEHHBIE 3a/1auu. I'padmueckue u 1
SKCIIEPUMEHTAJIbHBIC 33]1a4H, 33]]a4i OBITOBOTO COIEPIKAHMUS.
OcCHOBBI TEPMOIAMHAMHUKH (4 yaca)
24 KoMOuH1poBaHHbIe 3a1a41 Ha IEPBBIN 3aKOH TEPMOJIUHAMUKH. 1
25 3ajaud Ha TEIUIOBBIE JBUTATENH. 1
26 KoHcTpyKkTopckue 3a/1auu U 3a/1a4i Ha TPOEKTHI: 1
27 dusnueckas oJIMMIIMAIA. 1
DJleKTprueckoe noJie (4 yaca)
28 XapakTepucTUKa pelIeHHs 3aJad paszjena: olliee U pa3Hoe, MPUMEpPhl U 1
TIPUEMBI PEIICHUSI.
3ajgaun pa3HbBIX BHJIOB HA OINHUCAHHME DSJIEKTPUUYECKOrO MOJs Pa3IUnYHBIMHU
29 | cpencTBamMu: 3aKOHAMHU COXpaHEHMs 3apsga W 3akoHOM KynoHa, CHIOBBIMU 1
JIMHUSMM, HANIPSPKEHHOCTBIO.
30 3amaund pa3HBIX BHJIOB HA OINHUCAHHE DJIEKTPUUECKOTO TOJs Pa3TIuYHBIMHU 1
CpeJICTBaMH: Pa3HOCTHIO MOTEHIIMAJIOB, SHEPTUEH.
31 Pemrenue 3a1ay Ha onyricaHUE CUCTEM KOHAEHCATOPOB. 1
IoCTOSIHHBIN YJIeKTPUYECKHUIl TOK B Pa3JIMYHbIX cpenax (4 yaca)
30 3agaun Ha PasiMiHbe NPUEMBI pacueTa  CONPOTUBICHHA  CIOMHBIX 1
IIEKTPUICCKUX TIETIEH.
Pemenue 3amau Ha pacuer ydactka nenu, umeronieit DJC. IlocranoBka u
33 | pemieHre (GPOHTANBHBIX SKCIEPUMEHTAJIBHBIX 337a4 Ha ONpeesIeHHe MOoKa3zaHUil 1
npuOOpPOB.
34 3ajaun Ha OMHCAHUE TOCTOSHHOTO AJIEKTPHYECKOTO TOKA B DJIEKTPOJIUTAX, 1
BAaKyyMe, ra3ax, NoJylpOBOJHUKAX.
35 HTorosoe 3aHsTHE. 1
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Ka.ﬂennapno — TEMATHYICCKOEC IVIAHUPOBAHUE

11 xnace
N Tema 3aHsaTHA Jara Jara IIpumeuanue
o
) KoJu-Bo yacos IJ1aH paxr
n/n
MarnuTHOe moJie (2 yaca)
1 3amaun pa3HbIX BUJOB HA OMKMCAHUE MArHUTHOTO MOJIS TOKA U €ro IeHCTBUS Ha 1
IIPOBOJHMK C TOKOM: MarHWTHasi MHAYKIMS U MarHUTHBIA OTOK, cuiia AMnepa.
5 3asiauM pa3HbIX BUJIOB Ha ONMCAaHUE MarHUTHOIO MOJISl TOKA U €ro AeMCTBUS Ha 1
IBUOKYIIHICS 3aps: cuna JlopeHia.
DJIeKTPOMATrHUTHBIE KoJ1le0aHusi U BOJIHBI (14 yacoB)
3 3amaun pa3HbIX BHJIOB HA OMHCAHUE SBJICHUS AJIEKTPOMArHUTHOM MHIYKIUH: 1
3aKOH AJIEKTPOMArHUTHOW MHAYKIIMH, IPpaBUIo JIeH1a, MHYKTUBHOCTb.
4 3azayu Ha MEPEMEHHBIN EKTPUYECKUN TOK: XapaKTEPUCTHUKU IEPEMEHHOTO 1
AJIEKTPUYECKOTO TOKA.
5 3ajayM Ha IEPEMEHHBIM JJIEKTPUYECKUH TOK: DJIEKTPUUECKHE MAIIUHBI, 1
TpanchopmaTop.
5 3ajauM Ha ONMCAHME PA3JIMYHBIX CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: CKOPOCTb, 1
OTpakKeHUe, IpeJoMIIeHHe, nHTepdepeHus, A1dpakiiys, ToaIpU3aIusl.
7 3ajay Ha OMMCAHME PA3IMYHBIX CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: CKOPOCTD, 1
OTpaKeHHE, MpesIoMIIeHHe, MHTeppepeHIns, AUdpaKIys, HOIsIpU3aIusl.
8 | 3agaun o reoMeTpUUECKON ONTHKE: 3epKajla, ONTUYECKHE CXEMBI. 1
9 | 3agauu N0 reOMETPUUYECKOM ONTUKE: 3€pKajla, ONTHYECKHE CXEMBI 1
10 | 3amaym Mo reOMETPUUECKOM ONTUKE: 3epKaja, ONTHIECKUE CXEMbI 1
11 Knaccudukanus 3amgad no CTO u npumeps! UX pelieHusl. 1
12 Knaccudukanus 3agad no CTO u npumepsl UX peleHus. 1
13 3azaun Ha ONPENECICHUE ONTUYECKOW CXEMBI, COAEPKAIIEHUCA B «UEPHOM SIIHKE»: 1
KOHCTPYHPOBAHUE, IPUEMBI U TIPUMEPHI PELLICHUSI.
14 DKCKYpCHS C MENIbI0 cOOpa TaHHBIX JJII COCTABJICHUS 3a/1a4. 1
15 I'pynnoBoe M KOJUIEKTMBHOE PELIEHUE OSKCIEPUMEHTAIBHBIX 33Jad  C 1
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MCIOJIb30BaHUEM IPUOOPOB.

16 dusnyeckas oIUMIIHAAA. 1
Mexanuka (7 yacoB)
17 | OGmume MeTOoIbI pENICHUS 3a/1a4 110 KHHEMAaTHKE. 1
18 | 3amaum Ha OCHOBHBIE 3aKOHBI JTUHAMUKH. 1
19 | 3amaum Ha NPUHIMI OTHOCUTEIHHOCTH. 1
20 | 3ajaum Ha 3aKOH COXPAHEHMS UMITYJIbCA. 1
21 | 3agauu Ha 3aKOH COXPAHEHUS SHEPTUU. 1
22 | 3agauu Ha onmpeJieNieHne XapaKTePUCTHK paBHOBECHUS] (PU3UYECKUX CHCTEM. 1
23 | MexaHUKa >KUOKOCTEH. 1
MoJgekyasipuas ¢usuka. TepmoanHamMuka. (6 yacon)
24 | 3agaym Ha omMCcaHME MMOBEICHUS HACAIHFHOIO ras3a. 1
25 | 3ajmaum Ha CBOWCTBA MAPOB. 1
26 | 3ajauun Ha onpeereHNe XapaKTEePUCTUK BIAXKHOCTH BO3/1yXa. 1
27 | 3agauu Ha NEpBbIM 3aKOH TEPMOJIUHAMHUKH. 1
28 | 3ama4un Ha TEIIOBBLIC ABUTATCIH. 1
29 | 3ajauu Ha ypaBHEHME TEIJIOBOro OaaHca.
JIeKTPHYECTBO. (S 4acoB)
30 3agaund  pa3HbBIX BUJOB Ha ONHMCAHUE DJIIEKTPUUECKOTO TMOJs Pa3IudHbIMU 1
CpelICTBaMH.

31 | OOGmiast xapakTepuCTUKa PelIeHHs 3a7a4 M0 ANEKTPOCTATHKE. 1
32 | 3amaum HA TPUEMBI pacdy€Ta COMMPOTUBIICHHS CIIOKHBIX AICKTPUUYECKUX IICTICH. 1
33 | 3agaum Ha pacu€r yyacTtka nenu, uMmeromei J/1C. 1
34 | 3ajaum Ha onKCaHWE MOCTOSIHHOTO TOKA B Pa3JIMYHBIX Cpelax. 1
35 OO6o0arolee 3aHsATHE. 1
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