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1. TIOACHUTEJIbBHASA 3ATIMCKA

HoronnurtensHas obirjeobpa3oBareibHas o0Ijepa3BUBaroIliasi TIporpaMmMa «3a CTpaHUIaMH
yuyeOHMKa MaTeMaTHKW» - TpOrpaMMa eCcTeCTBeHHOHAayYHOM HalpaB/ieHHOCTH, pacCuhTaHa Ha
yuanmxcsa 14-15 jeT o6/afaoOmUx CTaHZAPTHBIM 00Ije00pa3oBaTe/lbHBIM YPOBHEM OCBOEHHS
MaTeMaTHKH.

Conep)kaHle YW Marepuay IpPOrpaMMbl COOTBETCTBYeT 0a30BOMY YPOBHIO CJIOKHOCTH.
[Tporpamma obecrieunBaeT IPeeMCTBEHHOCTb OOydeHUsi C 00pa30BaTeNbHBIMU IPOrPaMMaMU
OCHOBHOTO 0011lero o6pa3oBaHHs M0 MaTeMaTHKe T03BOJisseT 00eCreunTh YCBOEHHE COJIepyKaHus
npeaMeTa «MaTeMaTWKa» OIpe/e/IeHHOTO YPOBHS U JIOCTVD)KEHHWE YUall[UMUCS pe3yJIbTaToB
H3yueHwusl.

[laHHast TporpaMma CocTaB/ieHa Ha OCHOBaHUU:

— @egepanbHOro 3akoHa ot 29.12.2012 N 273-®3 "OO6 obpa3oBannu B Poccuiickoid
®enepauun” (manee - 273-D3),

— Ilpuka3za MunucrepcTBa npocgeiienus: Poccuiickoit ®epeparmu ot 09.11.2018 Ne 196 «O6
yTBepKaeHnu [lopsizka opraHM3aliid M OCYIIeCTBIeHHs1 00pa30BaTe/IbHOW JesiTe/TbHOCTU

TI0 IOTIO/THUTE/TbHBIM 00111e00pa30BaTe/IbHBIM TIPOrpaMMamM».

[Tporpamma «3a cTpaHULIaMH yyeOHMKA 10 MaTeMaTHKe» MO3BOUT YCBOUTh, PACIIMPUTE U
yryiyOMTb 3HAHUS yUallluXCs [0 BCEeM pa3jiesiaM MareMaTukd. Kpome 3Toro, mporpamma
HampaB/eHa Ha (opMUpOBaHHe T[I03HaBaTeMbHbIX YY/| ydaluxcs 10 JaHHBIM TIpeMeTaM,
peanu3alii WHTe/UIeKTYaJbHBIX W TBOPUECKMX CrHocoOHocTed y yuaummxcs. CopeprkaHue
MaTepHuasa, Tpe/CTaB/IeHHOrO0 B TIpOTPaMMe, KOIHMPYeT U [AOMNOJHseT yueOHbIA MaTepuas
06111e06pa30BaTeIbLHOM IIKOJIBI.

HampaBiieHHOCTB - eCcTeCTBeHHOHAYYHasl.

[Tporpamma afipecoBaHa yuarjumcst 9-X K/1acCoB.

AXTyanpHOCTB Mpe/ijlaraeMoi MporpaMMbl OTIPe/IeNSIeTCs CIeIVIOIMMU CO00paXkKeHUsIMU:

- Marepuas, TpeAJjiaraeMblii B [JAHHOW TpOrpaMMe, TIOMOTaeT 0Oosiee TOJHO YCBOWTH 3HAHUS
yuarumcs;

- cnocobcTByeT (hOPMUPOBAHUIO 1T03HABATETBbHBIX YHUBEPCATbHBIX YUeOHBIX JeMCTBUN YUaIlUXCS;
- COOTBETCTBYeT TOCYJAPCTBEHHOW TIOMMTHKEe B 00/1IaCTU [IOTOIHUTE/LHOTO 00pa3oBaHus,
COLIMA/IbHOMY 3aka3y oOlecTBa W OpUEHTHPOBAHHE Ha Y/IOB/IETBOpPeHHe 00pa30BaTeTbHbIX
notpebHOCTeN JeTeld W poAWTeNeld OPHUEHTHUPYeT Ha CO3/aHWe YCJIOBHHM [ji COLMA/IbHOTO,
npod)eCCOHAIBLHOTO CaMOOTIPe/ie/IeHus], TBOPUECKOH camopeau3ariiy JIMYHOCTH.

[Teparoruueckas 1es1ec000pa3HOCTD TIpe/IaraeMoi TTPOrpaMMbl O0BSICHSIETCS CITeYIOIMMUA
MOTHBaMHU:

- U3yUeHue MaTepuasa 1o BCeM pa3ziejiaM MaTeMaTHKY;
- YZIOB/IeTBOPSiET TPeOOBAHUSM CTaHZAPTOB BTOPOTO TIOKOJIEHUSI.
Ilens nporpamMmmel:

[ToBbIlIeHWe ypOBHS 00116l MaTeMaTHUeCKOU MO/[TOTOBKH IITKOJTEHUKOB.

3ajjauM NpoOrpaMMmabl:
- pacivpeHue U yriy0ieHre 3HaHUM yJall[uxcsi TI0 BCeM TeMaM Kypca anre6pbl 9 Kiacca;
- pa3BUTHE CUCTEMbI MAaTEMaTUUECKUX 3HAHUH W yMEHUH, He0OXOAUMBIX B MTOBCEJHEBHOMN >KH3HH,
JUTSI U3YUeHUs] CMEXXHBIX IUCIIUTUIAH U TIPO/IOJDKeHUst 00pa30BaHUs B CTapIIMX Kaccax;
- pa3BUTHE MO3HABATEJILHOTO MHTEpeca INKOJIbHUKOB K M3YUeHHI0 MaTeMaTUKW; (hopMHUpOBaHMe
TMIPOIIeCCyaTbHBIX UePT UX TBOPUECKOH /IeATeTbHOCTH;
- TIpPO/IOJDKeHHWe PabOThl TI0 03HAKOMJIEHHIO YYaIlUXCsl C OOLUMU M YaCTHBIMH 3BPUCTHUECKUMHU
npreMaMH TIOMCKA pelleHus] CTaHAApPTHBIX M HeCTaH[apTHBIX 3afiay; pa3BUTHe JIOTUYeCKOTrO
MBIILIEHUS] U UHTYULIUY YUall[uXCsl;
- (¢dopMUpOBaHMe KauecTB: TOUHOCTb MBICJIM, JIOTUYECKOe MBbIIUIeHHe, CIIOCOOHOCTh K
TIPeo/I0JIeHUI0 TPYAHOCTeN, BOCITUTaHKe KY/IbTYPbI IMUHOCTH;
- ¢QopMupoBaHue OIBITa pelleHHsT Pa3HOOOpa3sHbIX KJIACCOB 3a/@au W3 Ppa3/IMuHBIX PpasfesioB
MaTeMaTHKH, TPeOYIOIUX MOMCKa MyTel pelleHts.
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OTtnuurTenbHasi 0COOEHHOCTH JaHHOW TMporpaMMbl  3aK/IFOYaeTCsi B TOM, UTO pelleHHe
BbIIE/IEHHBIX B TIpOrpaMMe 3ajiau  CTAHeT IOTIOJHUTEbHBIM  (aKTOpOM (OPMHPOBAHUS
TI0JIO)KUTETbHONW MOTHBAl[UM B W3yYeHUM MaTeMaTHK{, TIOHMMaHWW eJWHCTBAa MHpa, 0CO3HAHWUHU
TOJIO>KeHUsT 00 yHUBepCaTbHOCTH 3HaHWM. [IporpaMma mMeeT TpUKIagHOe M 00Opa3oBaTesibHOEe
3HauyeHue, CIIOCOOCTBYeT pa3BUTHIO JIOTMUECKOTO MBIIUIEHUs YYall[uXCsi, HaMeuyaeT U HCTIO/b3yeT
Lie/TbIA s, MeXIIPeIMEeTHBIX CBSI3€i.

IInanupyemMsie pe3y/ibTaThbl H3yUeHHUs POrPaMMbI

TpeboBaHus K pe3ysbTaTaM OCBOEHHsSI OCHOBHOM 00pa3oBaTebHOW IMPOrpaMMbl OCHOBHOTO
obrmiero oOpa3oBaHUs SIBJSIFOTCS KJ/IFOUeBOM cocTapisitoieid CraHAapTa, KOTOpble DPACIIUPSIFOT
npezictTaB/ieHre 00 oOpa3oBaTe/bHBIX pe3y/bTaTaX U OPUEHTUPYIOT He TOMbKO Ha HOPMHUPOBaHME
npeoMemHbIX pe3y1bmamos, HO W Ha [OCTWKeHHe MemanpeOMemHbIX U /AUYHOCMHBIX
pe3yabmamog. ITu TpeboBaHUS CGHOPMY/IMPOBAHBI Ha OCHOBe OOOOINEHHS W COTJIaCOBaHUS
O)KH/IaéMbIX TepPCIeKTHB W 3arpoCoB JIMUHOCTH, CeMbH, 00IIecTBa W rocyjaapctBa K cdepe
obpa3zoBanusi. OHU TIPeACTaB/SIOT COO0M KOHKPETU3WPOBaHHBIE U OTIepaLMOHA/TM3UPOBaHHbIE LIe/TH
obpa3oBaHwMS.

JIluuHOCMHBIMU pe3y/Ibmamamu OCBOEHUsI BBITyCKHUKAaMU OCHOBHOW ILIKOJIbI TIPOTPaMMBbI T10

MaTeMaTHKe SIBJISTIOTCS:

1) chopMHUPOBAaHHOCTE OTBETCTBEHHOTO OTHOLIEHHSI K YYEeHWIO, TOTOBHOCTb U CIIOCOOHOCTH,
oOydarolxcsi K CaMOpPa3BUTHI0O M CaMOO0Opa30BaHMIO Ha OCHOBE MOTHBAMM K OOydeHUIO |
T03HaHWIO, BBIOOPY /JanbHeliiero obpa3oBaHus Ha 0a3e OPUEHTHPOBKH B MHpe Mpodeccuii u
rpodeCcCcroHaNbHBIX TIPeANOUTeHU;
2) yMeHHe SICHO, TOUHO, TPaMOTHO M3/laraTh CBOM MBIC/IM B YCTHOM Y MMChbMEHHOM peuu, TOHUMAaThb
CMBICJ TIOCTaBJIEHHOW 3a/laud, BbICTpaMBaTh apryMeHTAlUl0, TIPUBOAWTL TIPUMEpPhl U
KOHTPITPUMEpHI;
3) KPUTUUYHOCTb MBIIIUIEHHS], YMeHHe pacIo3HaBaTh JIOTUUeCKH HEKOPPEKTHbIe BbICKAa3bIBaHUS,
OT/IMYATh TUTIOTE3y OT (aKTa;
4) KpeaTMBHOCTb MBbIIIJIEHUs], WHUI[MATHBA, HaXOAUWBOCTb, AKTMBHOCTh TIPH  pelleHur
anrebpanyeckux 3aziad;
5) yMeHHe KOHTPOJIUPOBATh TPOLIECC U Pe3y/ibTaT yueOHOM MaTeMaTH4eCKOU JesiTe/TbHOCTH.

MemanpeomemubivMu  pe3yibmamamu  OCBOEHUSI  BBIMTYCKHUKAaMM  OCHOBHOW  IIIKOJIBI

TPOTrpaMMBbI 110 MaTeMaTHKe SIBJISTFOTCS:

1) ymMeHue caMOCTOSITE/IbHO TJIAHUPOBATh a/bTePHATHUBHbIE MYTH JOCTYDKEHUs LeJied, 0CO3HaHHO
BbIOMpaTh Hanbonee 3¢dekTHBHBIE CTIOCOOBI pellieHNst yueOHBIX U ITO3HABATE/ILHBIX 3a/1auy;
2) yMeHHe OCYIIeCTB/IATH KOHTPO/Ib TI0 pe3ylbTaTy W TI0 CrHoco0y [eCTBUS Ha YpOBHE
TIPOM3BOJILHOTO BHUMaHUs 1 BHOCUTh HEOOXOJMbIe KOPPEKTUBHI;
3) yMeHMe aJieKBaTHO OLIEHWBATh MPAaBU/ILHOCTh WM OLIMOOYHOCTh BBITIO/THEHHMST yueOHOM 3aauu,
eé 00BeKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOYKHOCTH €€ pellleHus;
4) yMeHWe yCTaHaB/IMBaTh TPUUYHUHHO-C/IEACTBEHHbIE CBSI3U; CTPOUTH JIOTUYECKOE DPACCYXKIeHue,
yMO3ak/roueHue (MHAYKTUBHOe, IeYKTUBHOE U 110 aHAJIOTUU) W BBIBO/IbI;
5) yMeHUe C03/1aBaTh, MPUMEHSTh 1 TIPe00pa30BLIBaTh 3HAKOBO- CUMBOJINYECKHE CPE/ICTBA, MO/IE/TN
Y CXeMbl [/ pellieHnst yueOHBIX U MT03HaBaTe/IbHBIX 3a/1auy;
9) ymeHue BUJETb MaTeMaTUYeCKylH 3a/auy B KOHTEKCTe MpOOJIeMHOM CUTyaluu B JPYTHX
JMUCLIATIIMHAX, B OKPY)KAIOL[eH KU3HHU;
6) ymMeHUe MMOHMMATh U UCII0/Ib30BaTh MaTeMaTHYeCcKUe Cpe/iCTBa HaI/ISIITHOCTH (PUCYHKH, YEPTEXH,
CXeMBbI 1 JIp.) [JIs WITFOCTPAIVK, UHTEPIIPEeTaLiH, apryMeHTal|u;
7) yMeHHe BbIIBUraThb TWMIIOTE3bI MPH PElleHnHd YueOHBIX 3a/jau ¥ MOHUMATh HeOOXOAMMOCTh WX
TIPOBEPKU;
8) yMeHMe TpUMEHSITh UHYKTUBHbIE U IeYKTUBHbIE CITOCOOBI PacCy/eHUH, BUJeTb pa3/hyHbIe
CTpaTeruu pelieHus 3aay;
9) moHMMaHHe CYL[HOCTH alrOPUTMHUYeCKUX TIPeANUCaHNN U yMeHHe /1efiCTBOBaTb B COOTBETCTBUU
C TIPe/I/IO’KEHHBIM aJITOPUTMOM,;

ITpedomemHbIMUu pe3yaibmamamu OCBOeHHsl BBITYCKHUKaMU OCHOBHOM IIIKOJIbI TIPOTPaMMBI 110

3



MaTeMaTHKe SIBJISIOTCS:
1) ymenue paborarb C MaTeMaTHUeCKHUM TeKCTOM (CTPYKTYpHpPOBaHHe, W3BjedeHHe HeoOXoAuMOit
HMH(OpMal1K), TOUHO ¥ TPaMOTHO BbIpa)kaTb CBOW MbIC/IM B YCTHOM Y TIMCbMEHHOW peuu, TIpUMeHsIst
MareMaThyecKyl0 TepPMUHOJIOTMI0O U CHMBOJIMKY, WCIO/b30BaTh pas/MuHble SI3bIKM MaTeMaTHKU
(c/loBecHBIM, CUMBOMUECKMM, Tpaduueckuii), 00OCHOBBIBaTH  CYKIEHHS, ITPOBOJUTH
KJlaccU(UKaLIo, 10Ka3biBaTb MaTeMaTHyeCcKre yTBep)KeHMUs;
2) BnajseHve 06a30BbIM TIOHATUHHBIM armapaToM: WMeTh TIpeJCTaBjeHde O YKC/e, BilajieHue
CUMBOJIbHBIM ~ SI3bIKOM ~anreOpbl, 3HaHWe 3/eMeHTApPHbIX (YHKIMOHAIBHBIX 3aBUCHMOCTEH,
(dbopMupoBaHUe TIpeJCTaB/leHWN O CTaTUCTUUECKUX 3aKOHOMEDHOCTSIX B peajbHOM MHDE U O
Pa3/IMUHBIX CIIOCO0aX WX U3yUeHUs;
3) yMeHUe BBINOJHATE anrebpandeckue rpeobpa3oBaHusi Pal[MOHATbHBIX BbIPDAYKEHUM, TIPUMEHSITh
WX Uil pelleHus] yueOHbIX MaTeMaTH4eCKWX 3a/ad U 3a/jay, BO3HUKAIOIIUX B CMEXHBIX yY4eOHBIX
rpeMeTax;
4) ymMeHue T0/Ib30BaTbCsl MaTeMaTUueCKUMHU (popMynaMu U CaMOCTOSITE/TBHO COCTaB/IATh (POPMYIIbI
3aBHCUMOCTEN MeX/y BeJTMUMHAMU Ha OCHOBe 0000IIIeHHUsT YUaCTHBIX CJIyuaeB U SKCTIePUMEHTa;
5) yMeHMe pelllaTh JIMHEeiiHble ypaBHEeHHWsI U HePaBeHCTBA, a TAK)Ke MPUBOJUMbIe K HUM YpaBHeHUS,
HepaBeHCTBa, CUCTeMbI; MPUMEHsITh rpaduueckre MpeACcTaB/ieHus /sl pellieHus U UCC/ie[loBaHuUs
ypaBHeHUI, HepaBeHCTB, CHUCTeM; TMPUMEHSTh IOAydYeHHble YMeHHUs [/ pelleHus 3aad U3
MaTeMaTHKH, CME>KHBIX NTPeJMeTOB, TTPAKTUKWY;
6) oBnajeHve cucTeMoil (YHKL[MOHAIbHBIX MOHSATUM, (YHKLMOHATbHBIM $I3bIKOM W CUMBOJIMKOM,
yMeHHe CTPOUTh rpa@uky (YHKLIMA, OMUCHIBAaTh WX CBOMCTBA, MCMO/Ab30BaTh (yHKIMOHAIBHO-
rpaduueckre Tpe/CTaBleHUs1 /sl OMWCAaHUs W aHaau3a MaTeMaThyecKuX 3aZlad U peasibHbIX
3aBHCUMOCTeI;
7) oB/lajieHre OCHOBHBIMU CIIoco0amMu TIpe/ICTaB/IeHUs U aHa/I3a CTaTUCTUUeCKUX /1aHHbIX;
8) yMeHue NpUMeHSITb U3yuyeHHble TIOHSATHS, pe3y/abTaThl W METOAbl TpU pelleHud 3ajau U3
pa3/IMyHbIX pa3fiefloB Kypca, B TOM UHC/e 3aJay, He CBOJSIIMXCS K HerocpeCTBeHHOMY
MPUMEHEHUI0 U3BeCTHBIX a/lTOPUTMOB.

B pe3y/sibTaTe M3yueHusi BBIMYCKHHKH Hay4aTCs:
1) Moaynb «Anrebpa»

—  BBITIOJIHATH BBIUKC/IEHUS U TIpeoOpa3oBaHus,

—  BBITIOJIHATD TIpeobpa3oBaHust anreOpanyeCcKUx BbIpaKeHUH,

— -pellaTh ypaBHeHUsl, HepaBeHCTBA U UX CUCTEMBI,

— CTPOUTb U YUTaTh rpayku PyHKLINN, MCC/Ie[i0BaTh MPOCTEMIIe MaTeMaTUueCcKre MOJIe/H.

2) Mopynb «I'eomeTpusi»

—  BBINOJHATh [JeHCTBUS C TeOMeTPUUeCKUMU (pUrypamu, KOOpiMHaTaMu U BeKTOpamH,

— TIPOBOJUTH Zi0Ka3aTeJ/ibHble PacCY»K/IeHHsl TIPU pellleHnH 3a/jay, OLIeHUBATh JIOTUUeCKYI0
TIPaBUILHOCTb PaCCY’KeHUM, pacrio3HaBaTh OMIMOOYHbIe 3aK/IF0UeHMUs,

— ONUCHIBaTh peasibHble CUTYaLMU Ha si3bIKe TreOMeTPUH, UCC/Ie0BaTh TTOCTPOEHHbIE MO/IeNU C
WCI0/Ib30BaHEeM TeOMeTpUUYecKUX TOHSITUM W TeopeM, pellaTh MpaKTA4YecKue 3azaud,
CBsi3aHHbI@ C HaXOXK/|eHeM TeOMeTpPUUeCKUX BelTMUMH.

3) Mopynb «PeanbHasi MaTeMaTHKa»

— TI0/Ib30BaThCsl OCHOBHBIMU €WHWLIAMH [JIMHBI, MacChl, BpeMeHH, CKOPOCTH, ILIOIIa/H,
00BeMa;

— BbIpaXKaTb OOsIee KPyITHbIE e[UHUIIBI uepe3 Oosiee MesiKre U Ha060poT,

— OINHUCBIBaTh C MOMOILIbLI0 (DYHKIMI pa3/iiuHble peasbHble 3aBUCUMOCTU MeXY BeMuriHaMUu;

— UHTepIipeTUpoBaTh rpauku peanbHbIX 3aBUCUMOCTEH,

— T10/1b30BaThCs OLIEHKOM U MIPUKU/KOM MPU MPaKTUYeCKUX pacyeTax;

— VHTepIpeTMpoBaTh pe3y/lbTaThbl pelleHHs 3alad C yuyeTOM OrpaHHWYeHHH, CBSI3aHHBIX C
peasbHBIMUM CBOMCTBaMHU pacCMaTpUBaeMbIX OOBEKTOB,

— aHa/MM3WpOBaTh peaslbHble UKMC/OBbIEe [laHHbIE, TIpe/iCTaB/ieHHble B Tabmuiax, Ha
JuarpaMmax, rpadukax,



— pemlaTh TpPAaKTUYeCKHe 3alaud, TpeOyIolIye CHUCTeMaTHyecKoro repebopa BapHaHTOB;

CPaBHMBATh IIAHCHI HACTYTIEHUST C/TyYaliHBIX COOBITHH,

— OLIEHWBATh BEPOSITHOCTH CJIY4allHOTO COOBITHS, COTOCTAB/SATh W WCC/IOBATh MOZAEA
peasibHOM CUTyalel C UCTI0Ib30BaHUEM arlliapaTa BepOSTHOCTU U CTaTUCTUKM.
Cojep>xaHue yueOHOro npeamMera:

1. IToBTOpenue. «BxogHoe TectupoBaHue » (1 uac)

2. IlpakTMKO-OpHeHTHPOBaHHbIe 3aJaHus (2 yaca)

Pemienue 3as1au C pakTUYeCKUM ITPUMEHEHUEM.

3. Anred0panyeckue BhIpa)KeHHs U UX npeodpa3oBaHusi (3 yaca)

Yucna, mnpeobpa3oBaHWe UYKMCIOBbIX U OYKBeHHBIX BbIpakeHW. VppalroHa/ibHbIe
Bblpa)keHUsi.  CBOMCTBa CTeleHM C HaTypaJbHbIM W 1ieJibiM TOKa3aresssMd.  Uucria Ha
KOOpZIMHATHOM TIPSIMOHA.

4. Pemienue ypaBHeHHH (3 uaca)

CriocoObI pellieHUs] pa3MUYHbIX YpaBHEHWM (JIMHEMHBIX, KBaZIpaTHBIX W CBOAMMBIX K HUM,
JpOOHO-palMOHAIbHBIX M YPAaBHEHWM BBICIIUX CTereHel). Pa3/muuHble METOAbI pelieHus CUCTeM
ypaBHeHUl (rpaduueckuii, MeTO/ MO/ACTaHOBKH, MeTO[, caoKeHus1). [IprMeHeHue criel{ianbHbIX
TIPUEMOB TPU pellieHUH CUCTeM YPaBHEHUH.

5. Teopus BeposiTHOCTH (1 uac) Pemenne ypaBHeHui (3 uaca)

PerieHue 3a71au Ha OTIpe/ie/ieHHs1 BEPOSITHOCTH OTPeZie/IeHHOTO COOBITHS.

6. ®yHkuuu U ux rpaduku (2 yaca)

@dyHKLIMU, UX CBOMCTBA U Tpaduku. «CuuThIBaHUE» CBOUCTB (PYHKLUUU MO eé TpaduKy.
YcTaHOB/IEHWE COOTBETCTBUS MeXAY rpadMKoM (YHKLIMU U ee aHA/IMTUYEeCKUM 3a/laHHeM.

7. Apudmeruueckas u reomeTpruyeckas nporpeccu (2 yaca)

YucnoBble TmociaefoBaTeNbHOCTU. ApudMernueckass mporpeccusi. ['eomeTrpuyeckas
MIPOrpeccusi.

8. bykBeHHbIe BbIpaxkeHHs (2 yaca)

[Tpeobpa3oBaHre OYKBEHHBIX BbIp&)KEHWH. BbIpakeHus, cojepxaiie  (Hopmysibl
COKpAII[eHHOT'0 YMHOXeHMUSI.

9. Pacuetsi nio popmysiam (1 uac)

PerreHue 3a/1a4 Ha BbIpayKeHHEe OJHUX BeJIMUYMH Yepe3 n3BecTHble. PaboTa ¢ hopmysioii.

10. HepasencrBa (3 yaca)

CriocoObI pellieHUsT pa3/IMUHBIX HEPaBeHCTB (UMCJIOBBIX, JIMHEWHBIX, KBaJpaTHBIX). MeTo[
vHTepBasioB. CUcTeMbl HepaBeHCTB. PellleHlie HEPaBeHCTB U CUCTeM HepaBeHCTB.

11. TI'eomerpus (5 uacoB)

Beruriciienue [yvH. BbrumciieHue yriioB. BeiOop BepHBIX yTBepKAeHWA. BbrumcieHue
riomiaze miockux ¢uryp. TpuroHomeTpusi. PellieHre IPUK/IaJHBIX 3a/lau TeOMeTPHH.

12.  Pemuenmue 3a/ja4 BTOPoii yactu (4 yaca)

YpaBHeHUs] pPa3/IMUHBIX CTereHel. YpaBHeHUs, Cojiep)Kalljie KODHH, T[l0Ka3aTe/bHbie
ypaBHeHUs], 3a/laui C OYKBeHHBIMHU BbIPa)KeHUSIMH. PellleHre TeKCTOBBIX 3afiau. PelieHue 3aau Ha
roctpoeHre TpaduKoB (YHKIMM pa3WyHbIX BUAOB. ['eoMeTpuyeckue 3aZlauM Ha OTbICKaHHeE
Pa3/IMUHBIX 3/IEMEHTOB (QUTYP.

13. Urorosoe 3aHsaTHE (1 yac)

HTorosoe TecTupoBaHue.



TemaTuueckoe IJ/IAHUPOBAHHE

Pa3gen nporpamMmsbl Ne ypoka B TeMb! ypOKOB
pazzene/Ne
ypoKa
TToBTopenwue (1 yac) 1/1 BxogHoe TecTupoBaHuUe.
[TpakTHKO-OpHeHTUPOBaHHbIE 1/2 PelieHue 3a7au c pakTUUeCKUM TIPUMEHEHHEM.
3a/laHus (2 yaca) 2/3 PelieHue 3a7au c pakTUUeCKUM TIPUMEHEHHEM.
Anrebpanueckre BhIpaXKEHHS 1/4 ApudmeTtrueckue omnepaiyu ¢ Apodbsimu. CMmelaHHbIe Apobu,
Y UX MpeoOpa3oBaHus 00OBIKHOBEHHBIE IPO0OH, IeCITUYHbIE TPOOU.
(3 yaca) 2/5 «YucnoBas npsMasi». KooparHaThl Ha npsiMoii. PacrionoxxeHue
TOUeK C KOOpAWHaTaM{ Ha MpsSIMOii.
3/6 VpparyoHasbHble uncia. V30apieHust OT UpPaliiOHaIbHOCTH B
3HameHarese. CBolicTBa KOpHeill. ApudmeTHuecKye oreparum C
KOPHSIMU.
PemteHue ypaBHeHUI 1/7 OT1paboTKa HABLIKOB PELIeHHUs TMHEHHBIX yPaBHEHUH
(3 yaca) OTHOCHUTEJIbHO OJHOW HEeM3BECTHOM.
2/8 OtpaboTKa HABLIKOB PeLleHHs KBaJ[paTHBIX YPaBHEHUH
OTHOCHUTEJIbHO OJJHOW HEeM3BeCTHOM.
3/9 OTpaboTKa HABLIKOB PELIEHHUsS] CHCTEM YPaBHEHHI.
Teopust BepoSITHOCTH 1/10 Pewiennie 3aziau Ha ompeiesieHNs] BEDOATHOCTH OTIPeie/IeHHOTO
(1 yac) COOBITHSI.
®yHKuuK U ux rpaduku (1 1/11 DyHKIWY, UX CBOMCTBA U rpadmku. «CUUThIBaHE» CBOMCTB
yac) dyHKIMM 110 eé rpaduKy.
2/12 YcraHOB/IeHE COOTBETCTBHUSI MeXY rpadmKoM GyHKLIHH U
eé aHa/IMTUYECKUM 3a/laHHEeM.
ApudmeTnueckas u 1/13 UwucsioBble Toc/iefioBaTelbHOCTH. AprdMeTHUecKasi IPOTpeccHsl.
reomeTpuyeckas Iporpeccuu 2/14 UucsoBble noc/efoBaTebHOCTH. ['eoMeTpruecKas porpeccus.
(2 yaca)
BykBeHHbIe BbIpa)KeHHUs 1/15 [Tpeobpa3oBaHue OYKBEHHbBIX BbIPAKEHHH.
(2 gaca) 2/16 Bripaxkenusi, cofiepskatijue (popmyJibl COKpaIeHHOro
YMHO>KEHUSI.
Pacuetsi o hopmynam 1/17 Perenue 3asiau Ha BbIpa)keHUe OJHUX Be/IMUMH Uepes
(1 gac) usBectHble. PaboTa c dhopmyJiof.
HepagencTra (3 yaca) 1/18 Crioco0bl pellieHus pa3/TMUHbIX HEPABEHCTB (UMC/IOBBIX,
JIMHeWHBIX, KBaJJpaTHbIX). MeTo/ MHTepBaoB.
2/19 CHcTeMbl HEPaBEHCTB.
3/20 PelieHrie HepaBeHCTB U CUCTEM HEPaBEHCTB.
leomeTpus 1/21 Borunciienue JuH, yr0B TPEYroJbHUKOB U
(5 vacog) YETHIPeXYTOJIbHUKOB.
2/22 OKpY>XHOCTb, KDYT U UX JIEMEHTBL.
3/23 BrIurcieHue niomagen miockKux Guryp.
4/24 DuUrypsl Ha KBaJpaTHoi pemétke. TPUrOHOMeTpUSI.
5/25 AHany3 reoMeTpUUEeCKMX BbICKa3bIBaHU.
Pelienue 3a/1au BTOpPOi YacTu 1/26 YpaBHeHUsI pa3/IMUHBIX CTerleHell. Y paBHeHUs, CojieprKallie
(4 gaca) KOPHH, 1T0Ka3aTesibHble ypaBHeHUs, 33/jaukl ¢ OyKBeHHBIMU
BbIpa)KeHUSIMU.
2/27 PellieHre TeKCTOBBIX 33/au.
3/28 PerteHue 3azjau Ha mocTpoeHue rpadMKoB (QYHKLMI pa3TUUHbIX
BH/IOB.
4/29 ['eomeTprueckue 3a7jau Ha OTbICKAHWE Pa3/IMYHBIX 3/IEMEHTOB
¢uryp.
Wrorosoe 3ausTHE 1/30 Wrorosoe TecTupoBaHue.

(1 yac)




OueHoYHbIe MaTEPHAIBI
IIpoBepounas pabora.
BAPUAHT 1

Yacte 1

‘ Modyne «Anzebpa»

Haiigure 3HAYeHHe BHIPAYXKEHUA 3 2: 5
OrtBert: .
IZ' Kakxoe u3 creAyIomux Yuces 3aKJI0YEHO MeXAY YHCIaMHI 15—7 u % s
1)0,2 2)0,3 3)0,4 4) 0,5
Orser: D
Kakoe U3 JaHHBIX HUKe BEIPAXKEHUH TP J0OBIX 3HAUEHHUAX N PABHO MPOH3Be-
neHuio 27 + 317
1)3n+3 2) 33n 3) 817 4)27n+1
Orser: | ]
IZ| Haijigure KopeHb ypaBHeHuA d(x — 6) = 2.
Orser: .
Ha pucynkax uzobpaskens rpabuky QyHKIUNE BUAA J = ax? + bx + c. Yerano-
BHTE COOTBETCTBHE MEXKAY 3HAKAMHM K03(h(MHUIUEHTOB a U ¢ ¥ rpadpuKamMu QyHK-
Koagpguyuenmot
A)ya=0,c<0 B)a<0,c>=0 B)a>0,¢>0
TI'paguru
1) 2) 3)
Y y Y

0 x 0\ x 0 x

B rabamuie mox Kaxx o 6YKBOH YKaXKHTE COOTBETCTBYIONIHIT HOMED.
Orser: |A|B|B

2
Haiinure sHaueHHe BBIpAKEeHUA as—b . a__ab npu a = 36, b= 2,2,

-b 25b
OrBeT: .
| Modynw «I'eomempusn»
Izl B rpeyrospHuke ABa yriaa paBHel 46° u 78°. Haiinure ero rperuii yroa. Oreer
nmaiiTe B rpajycax.
Orger:
YerpipéxyroibHUK ABCD BOHCaH B OKPYKHOCTb. B
Vron ABD pasen 38°, yron CAD pasen 54°. Haiigure
yroa ABC. Orser gaiiTe B rpagycax. A c
OTBeT:
D
Huaronans BD napamnenorpamma ABCD obpasy- BSJ c

eT ¢ ero CTOPOHAMHY YIJIBL, paBHEIe 65° 1 50°. Haitan-
Te MeHBIINIT yros mapamiensorpamma. OTBeT galiTe B
rpagycax.

Orser:



Ha kneruartoii 6ymare ¢ pasmepoM KjaeTkum 1X1

usobpasxeHa Tpanenus. Haiigure e€ niaoianis.
Orger: .
-
Kaxoe 13 cJIeAyIONIUX YTBEPKICHUNA BepHO?
1) KacaresbHas K OKPYKHOCTH NapajijiefibHa PajuyCy, IPOBEIEHHOMY B TOUKY
KacaHusd.

2) Muaronanu pomba TOYKOIl IIepecedeHNA AEJATCA II0II0JIaM.
3) Buemrnuii yros TpeyrolbHMKA PABEH CyMME ero BHYTPeHHHX YIJIOB.
B orBer sanumuTe HoMep BEIOPAHHOTO YTBEDIKIEHUA.

Orger: .
‘ Modynv «Peanvrana mamemamuxar
B rabumie qaHbl pesyabTaThl 3a0era MAILYHKOB 8 Kiaacca Ha gucraHimnio 60 m.
3auéT BLICTABISAETCSH OPH YCJIOBUH, UTO IIOKA3aH peayJibrar He xy:xe 10,5 c.
Homep nopoxkn I II II1 v
Bpems (B ¢) 12,4 11,1 10,4 10,2

YraxuTe HOMEDpa OJOPOKeK, M0 KOTOPBIM Oexxann MaJlbYHUKH, IIOJYUYHUBIIIHE

3a4YeT.
1) Tonsko I 3) 111, IV
2)I, 11 4) roabko IV
OTger: D
MoniHOCTE OTOIUTENA B ABTOMOOHIIE PEryIUPYeTCA NOIOJHUTEILHEIM COIPO-

THUBJIEHUEM, KOTOPOE MOYKHO MEHATE, IIOBOPAUYNBAs PYKOATKY B CaJI0HE MAIIHMHEL,
TIpu 5TOM MeHAETCA CUJIA TOKA B 9JEKTPUYECKOH MM 3JIEKTPOJBUTATEIA — YeM
MEHBIIe COTPOTURIIEHHE, TeM DOMbINe CHJIA TOKA U TeM BBICTpee BpallaeTcsa MOTOD
oromuTesA. Ha pHCYHKe MOKA3aHA 3aBHCHMOCTH CHJIBI TOKA OT BEJWUYHUHBI COII-
porusieHud. Ha ocu abcimcc OTKJIAJBIBAETCA CONPOTHBJIEHHE (B OMaX), Ha OCH
opauHAT — cuJia Toka (B amnepax). ToK B memnu ajieKTPOJBUTraTe s YMEeHbIITHICH
¢ 12 go 4 amnep. Ha CKOJIBKO OMOB IpPH 3TOM YBEJIHYHJOCE CONPOTHEIIEHHE

menn?
A
2
0 0,5
Orser: .
Ilnomiage 3eMensb KPeCThAHCKOIO X03AMCTBA, OTBeAEHHASA IIOJ HOCAIKY CEJb-

CKOXO3AMCTBEHHBIX KYJIBTYP, cocTaBiadeT 49 rekTapoB H pachpegeseHa MeKIY
3ePHOBLIMH KYJIbTYpaMHu 4 KaprodeneMm B oTHOIeHHH 2:5. CKOJIBKO reKTapoB 3a-
HHUMAIOT 3¢PHOBBIE KYJIBTYPBI?

OTBer: .



6.

7.

Kaxkoit yron (B rpagycax) ONHCHIBAeT MUHYTHAs CTPEJKA
3a 15 munyT?

Orser:
Ha guarpamMmme mokasaHo cofepskaHNe MUTATEJbHBIX BelllecTB B TBopore. Ompe-
JeJINTe IO AuarpaMMe, B KAKUX IIpejesiaX HaXOQUTCs cogepKkaHue 6eJIKOB.
Tsopor Bk
WKupsr

3 YraeBoabl

IIpouee®

*K IIpoyeMy OTHOCATCSA BOJAA, BUTAMUHBI 1 MUHEPAJIbHbIE BelljecTBa

1) 0-10% 2) 25-35% 3) 35—-45% 4) 10-20%
B orBere 3anuninTe HoMep BHIOPAHHOI'O BapUaHTa OTBETA.
Orser:
Pogurenbckuii komureT 3arkymma 20 masmoB OIS HOJAPKOB OETAM B CBA3H C

OKOHUYaHHEeM y4eOHOro roga, ms HuxX 1D ¢ mammmEaMu # 5 ¢ BugaMu ropoaos. Ilo-
JapKH PACIPeAeSiTCa CAYy4aiHeIM o0pazoMm Mmexkay 20 geTbMH, cpegr KOTOPBIX
ecTh Bura. HaliguTe BepoATHOCTE TOT0, 4TO BuTe mocrameTcs masja ¢ MAIIIHHOM.

OtBer:

MoOIIHOCTE IIOCTOAHHOTO TOKA (B BATTax) BEIYHCJIAeTcA Io (opmyne P = I2R,
rae I — cuna Ttoka (B amnepax), R — conporurnerue (B omax). ITonsayack aToit
opmymnoil, HalifuTe conpoTuBiIeHUe R (B oMax), ecIM MOIIHOCTBL COCTaBJAET
96 Br, a cuna Toka pasHa 4 A.

Otser:

Hroroeas padoTa no MmareMaTHke.

. CokparuTe ApoOb.

a® + 5a
8a

. Periite HepaBeHCTBO METO/IOM HHTEPBAJIOB.

(x-5)(x+2)=0.

. Pemte ypaBHeHue.

4x*-2x*-1=0.

. Pernite cucreMy ypaBHeHUiA.
2x+y=4
x2+y%2=5

. TTocTpoiire rpaduk dpyHKIMM y=6x>-5x+1. TIpy KaKuX 3HaueHUsIX X 3HaUeHUsl Y MOJI0KUTE/TbHbI?

Haiiiite yeTbIpHA/ILIATHIM UleH U pa3HOCTh apudmMeTruecKoi rporpeccud, eciu a;=10 u S14=1050.

Terui0xoz Npo1es Mo TeYeHUO U MTPOTUB TeueHUs peKy 1o 48 KM, 3aTpaTUB Ha BeChb MyTh 54. Kakosa

cobcTBeHHast CKOPOCTh TETI0X0/ja, eC/IM CKOPOCTh TeueHHs peKu 4 Km/u?
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