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IosicHUTENLHAA 3aNNCKA

Pabouas nmporpamma yueOHOTro Kypca «Anredpay s 7-9 kIaccoB cocTaBieHa Ha OCHOBE:

- Ilpumepnoit paboueil mporpaMMbl OCHOBHOTO o0miero oOpazoBaHusi «MaremaTuka» s
oOyuaronuxcs 5—9 kjaccoB 00pa3oBaTCIIbHBIX OpraHu3anuii (0a30BbI  ypOBEHb), 0a00peHa
perieHueM GeaepaibHOT0 Y4eOHO-METOAMYECKOTO 00BEUHEHHUS 110 001IeMy 00pa30BaHUIO, MPOTOKOJ
ot 27 centsiopst 2021 1. Ne 3/21;

- OcHOBHOH 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOTO o01iero oopazoBanus MOY «COII»
c.bonburenyr;

B paboueil nporpamme ydTeHbl uaeu U nosnoxeHuss KoHIENIUW pa3BUTUS MaTEMaTHYE€CKOIO
obpasoBanus B Poccuiickoit @enepanuu.

Jlannast pabouasi mporpaMMa OpHEHTHPOBAHA Ha HCIOJIb30BaHHME Y4YeOHHUKOB «Anredpa» -7
Kiacc, «Anrebpa» -8 kmace, «Anredpa»-9 kmacc aBtopoB FO.H.Makapeues, H. I'. Munmiok,
K.M.Hemkog, C.b.CyBopoBa; noa penakiueii C.A.TenskoBckoro, u3a.M. Ilpocsemenue. YdueOHUKH
BKJIIOYEHBI B (hefepanbHblii nepedens yueOHukoB (Ilpukas MIT P® ot 20.05.2020 Ne 254)

Ilesmm u3ydyenus yueOGHOro Kypca.

Anrebpa sBISETCS OAHUM U3 OMOPHBIX KYPCOB OCHOBHOM MIKOJIBI: OHa OOeCrevyrBaeT U3y4deHUE
OPYTUX IUCIMIUIAH, KaK €CTeCTBEHHO - HAY4YHOrO, TaK M TYMAaHUTAPHOTO IIMKJIOB, €€ OCBOCHHUE
He0o0X0IMMO ISl IPOAOJKEHUsT 00pa30BaHusl U B MOBCEIHEBHON ku3HHU. Pa3BuTne y obydarommxcs
HAYYHBIX TPEICTABICHUNH O MPOMCXOXICHUH W CYIIHOCTH anre0pandeckux aOCTpakiuii, crocode
OTpaXEHUS MaTEeMAaTHYeCKON HayKol SBIEHUI M TPOIECCOB B MPUPOAE U OOIIecTBe, pOIU
MaTeMaTUYeCKOro MOJICTUPOBAHMS B HAYYHOM MTO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO
HAay4YHOTI'O MHPOBO33PCHUA W KA4YCCTB MBIIJICHUAA, H€O6XOIII/IMI)IX AJi1 aganTalii B COBPECMCHHOM
uuppoBoM obmiectBe. M3yueHune anreOpbl eCTECTBEHHBIM 00pa3oM OOecleuynBaeT pa3BUTHE YMEHUS
HaOIIOAaTh, CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH  MBIIUICHHS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU JCHCTBHS M BBIBOJABI, (POPMYIUPOBATH
yrBepxaeHus. OcBoeHue Kypca anreOpbl oOecredynBaeT pa3BUTHE JIOTUYECKOTO MBIIIICHUS
o6yqa}0m1/1xcs[: OHU HCIIOJIB3YIOT JACAYKTUBHBIC W HHAYKTUBHBIC pacC- CYXKIACHUA, O606HICHI/IG n
KOHKpeTu3aluio, abctparupoBanue u aHainoruto. OOyueHue anrebpe mpeanosaraeT 3HauYUTENIbHBIN
00BbEM CaMOCTOSITENILHON JIEATEIbHOCTH OOYYaIOLIMXCs, TOITOMY CaMOCTOSITEIbHOE PELIeHHe 3a/1au
€CTECTBEHHBIM 00pa30M SIBJISIETCS peain3anneil e TeTbHOCTHOTO IPUHITUITA O0yYEeHHUS.

B crpykrype mporpammbl y4eOHOTO Kypca «AnreOpa» OCHOBHOW IIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COACPIKATCIIBHO-MCTOANYCCKUC JIMHHUM! «Hucna m BBIYUCIICHUS, <<Anre6pa1/1quKHe
BBIPKEHUS»;

«YpaBHeHUS U HepaBeHCTBa»; «DyHkiuuy». Kaxmas w3 3THUX coaepkaTeabHO-METOAMYECKUX
JMHUN pa3BUBAETCS Ha NMPOTSHKEHUHU TPEX JIET U3YUYEHUS Kypca, €CTECTBEHHBIM 00pa3oM MeperieTasch
U B3aUMOJEHUCTBYS C JIPYrMMH €ro JUHUSAMHU. B Xozme m3ydeHus kypca oOydaromUMCs MPHUXOAUTCS
JIOTHUECKH pacCyKJaTh, MCIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIH s3bIK. B cBA3M C 3TUM
11eJ1ec000pa3Ho BKIIIOYHUTH B MIPOrPaMMy HEKOTOPHIE OCHOBBI JIOTHKH, IIPOHU3BIBAIOIINE BCE OCHOBHBIC
paszensl MaTeMaTHYECKOTO O0Opa30BaHUS M CIIOCOOCTBYIOIIME OBJIAJEHUIO OOYYAIOIIMMUCS OCHOB
YHUBEPCAJIBHOIO  MAaTEeMaTH4YecKOro  si3blka. TakuM  00pa3oM, MOXHO  YTBEpXkJaaTh, 4YTO
coJIepKaTeIbHOW M CTPYKTYPHOU OCOOCHHOCTHIO Kypca «Anredpay» SBISETCS €ro WHTETPUPOBAHHBIN
xapaktep. Coneprkanue TMHUN «YHCIa U BEIYUCIECHUS CIY>KUT OCHOBOH /IS TaIbHEUIIIETO N3Y4eHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y OOYYAIOMIMXCS JIOTHYECKOTO MBIIUIEHUS, (OPMHUPOBAHUIO
YMCHUA NTOJIB30BATHECA aJITOPUTMAMU, a TAKKE npno6peTeHmo MPAKTUYCCKUX HABBIKOB, HeO6XOJII/IMBIX
U1l TOBCEHEBHOM JKU3HU. Pa3BUTHE MOHATHS O YUCIIe B OCHOBHOM IIKOJIE CBSI3aHO C PAIllMOHAIbHBIMU
U HPPALMOHAIBHBIMM YHCIaMH, (OPMUPOBAHUEM IMPEACTABICHUM O JIEHCTBUTEIHHOM YHCIIE.
3aBepieHre OCBOSHHS YUCIOBOM JIMHIUH OTHECEHO K CTapIIeMy 3BeHy 00miero o0pa3oBaHusl.

Copneprkanue ByX aireOpanyuecKux JUHHH — «Anredpanyeckue BBIpAKEHHUs» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYeT (OPMUPOBAHHIO Yy OOy4aroImMXCs MaTeMaTH4YecKoro arrmapara,
HEOOXOAMMOTO JUIs  pELIeHUs 3a7ady  MaTeMaTHKH, CMEXHBIX TIpPeIMETOB U  IPaKTHUKO-



OPHEHTUPOBAHHBIX 3a1a4y. B OCHOBHOH 1Koie Y4eOHBI Marepuan TpYINIUPYETCS BOKPYT
paloHaJIbHBIX BbIpaXeHHl. Aurebpa IEeMOHCTPUpPYET 3HAUEHHE MAaTeMaTHKU Kak si3plka JJis
IIOCTPOEHHUsI MaTEMAaTUYECKUX MOJEIIEH, ONMCAHMS IIPOLECCOB U ABJICHUM peaJlbHOro MHUpa. B 3agauun
oOyyeHus anredpe BXOAAT TakKe JalbHEWIlee pa3BUTHUE AITOPUTMHUUYECKOIO  MBIIUICHUS,
HE00XOAMMOro, B YAacCTHOCTH, JUIsI OCBOEHMsS Kypca HMH(OpPMATHKH, U OBJIAJCHHE HaBbIKAMHU
JeyKTUBHBIX paccykaeHuid. [IpeoOpa3oBanue CHMBOJIBHBIX (DOPM BHOCHUT CBOM crielu(pUUecKuit
BKJIa/1 B Pa3BUTHE BOOOPa)KEHUS, CIOCOOHOCTEN K MaTeMaTUYeCKOMY TBOPYECTBY.

Copnepxanue (yHKIMOHAJIbHO-TPAUUECKOM JIMHUM HAlEJIEHO Ha IOJy4YEHHME IIKOJIbHUKAMU
3HaHUH 0 PYHKUUAX KaK BayKHEHIIeH MaTeMaTH4eCKOl MOAEIH JUIsl OIIMCAHUS U UCCIIEI0OBaHMsl pa3HO-
00pa3HbIX MPOILIECCOB U SIBIICHUI B mpUpozae U obmecTse. M3yueHne 3Toro mMarepuana crocoOCTByeT
Pa3sBUTHIO Yy OOY4YarOLIMXCS YMEHMs HCIOJb30BAaTh PA3JIMUYHbIE BBIPA3UTEIbHBIC CPEJICTBA A3bIKA
MaTeMaTUKd — CIIOBECHBIC, CHMBOJIMYECKHE, TpaduuecKkue, BHOCUT BKJIAJ B (OPMHpPOBAHUE
IIPEACTABJICHUH O POJIM MAaTEMAaTUKHU B PA3BUTUM LIMBUIM3ALUU U KYJIbTYpPBI.

MecTo y4eOHOro Kypca B yueOHOM ILIaHe.
VY4eOHbIi TIIaH Ha U3ydeHue anreOpsl B 7 - 9 kitaccax OTBOAMT MO 3 y4eOHBIX YacOB B HEJEITIO
B T€UEHHE KaXKA0ro roja ooyuenus — He MmeHee 306 yueOHbBIX YacoB.

Peanusanus padoueii nporpammbl Bocniutanusi B PITYII «Auaredpa» ads 7-9 kiiaccon

Pabouas nporpamMMa BoCIIUTaHUs peaan3yeTcsi B OCHOBHOM uepe3 Moayiib «lIIKoiabHbIN ypok»
3asaya: UCIIOJIb30BaTh B BOCIUTAHUM JIETEH BO3MOXHOCTHU IIKOJBHOTO YPOKa, OJIEPKUBATh
UCIOJIb30BaHUE HAa YPOKAX UHTEPAKTUBHBIX (POPM 3aHATHIH € ydalMMUCS

Monynb «IlIkonbHBII YpOK» MOJIpa3yMeBaeT UCIOJIb30BAaHUE BOCIUTATEIbHBIX BO3MOKHOCTEH
OpraHM3alM ypoKa:

1. Bociutanue nHTepeca K yu4eHHIO, K poleccy o3HaHus (CO3aHKe U MOoepKaHe HHTepeca,
aKTUBU3ALMsI I03HABATEIbHON JAESITEIbHOCTH YYaIUXCs).

2. BocniutaHue co3HaTeIbHOM TUCIMIUIMHBI (IIOKA3aTh B)KHOCTh y4eOHO — IO3HABATEIbHOMN
NeSITeIbHOCTH, Y4€OHOU U TPYIOBOM JUCIUIUINHBI).

3. ®opMupoBaHUs YMEHHUH U HABBIKOB OPTaHU3ALMH YYAIIUMUCS CBOEH JIeSTeTbHOCTH (OpraHu3aIus
CaMOCTOATENIbHON PaboThI, COOTIOACHIE TEXHUKU O€30MTaCHOCTH ¥ TUTUEHUYECKUX TIPABUI).

4. BocriutaHue KyJIbTypbl OOIIEHUS (OpraHn3aLus oOIEeHHs Ha YpoKe, (OopMHUPOBaHUE yUUTENIEM
YMEHHUS CIyIIaTh, BBICKA3bIBaTh U apryMEHTHPOBATh CBOE MHEHHUE).

5. ®opMupoOBaHHE U pa3BUTHE OLICHOYHBIX YMEHHH (pa3paboTka U NpUHATHE KPUTEPHEB OLICHUBAHUS,
OLICHMBAHME IO KPUTEPUSIM, B3aMOIIPOBEPKA, CAMOOLICHUBAHHUE U T.J1.).

6. Bocriutanue ryMaHHOCTH (peryJupoBaHHe OTHOILIECHUH «YUUTEINb - YYEHUK», «YUEHUK - YUEHUKY).
7. Ucnionb30BaHNE BOCIIMTATENBHBIX BOZMOKHOCTEH, 00YCIOBICHHBIX clIeU(UKOI yueOHOro
nperMera

L[EJIEBBIE TIPUOPUTETHI METObI ¥ TPUEMBI, (POPMBI paOOTHI
YCTaHOBJIEHHE JJOBEPUTEIBHBIX MOOIIPEHNE, MOJIEPIKKa, T0XBaja, Ipoch0a, MOPyUSHHUS,
OTHOIICHUN MEXy YUUTEIIEM U €ro Oecezibl, COBMECTHOE OOCYX/IEHUE OOLINX HHTEPECOB

YUYCHUKaMU,

o0y KIeHne IKOJIBHUKOB COOII01aTh | Oecebl 0 HOpMax M MpaBUiIax MOBEACHUS
Ha ypOKe OOIENPUHATHIE HOPMBI
MIOBEJICHUS

MpUBJICUEHNE BHUMAHUI IKOJBHUKOB | 0OCYX/I€HHUE, BbICKa3bIBAaHUE MHEHUS U €r0 0O00CHOBaHMUS,

K IIEGHHOCTHOMY acCIeKTy U3y4aeMbIX | aKIIEeHTUPOBaHHE BHUMaHHUs 00ydaroluXCsl HA HPABCTBEHHBIX
Ha ypOKaXx sIBJICHUU npobiemMax, aHalnu3 SBJICHUN, pa3BUTHE Y 00YJaIOLIUXCS
YMEHHS COBEPIIATh PaBUIIbHBII BBIOOD

HCITIOJIB30BaHHUEC BOCIIUTATCIIbHBIX ACMOHCTpalus ACTAM MMPUMEPOB OTBETCTBEHHOTO,
BO3MOXKHOCTEH COACPIKAHUA TpaXJAaHCKOI'0 MOBCACHUS, ITPOSABJICHUSA YEeJIOBEKOIIO0OUS U
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y4eOHOT0 mpenMeTa

T0OPOCEPICYHOCTH, Yepe3 MOJ00P COOTBETCTBYIOIIMX 331a4
IS pEILICHHUST; TIPOBEACHUE YPOKOB IO MIKOJIBHOMY
KaJICHOapro COGBITI/Iﬁ U IMIaMATHBIX AaT, O3HAKOMJICHHUEC C
UCTOpHCH BO3HUKHOBEHUSI U PA3BUTHS MaTEMAaTUKU

IIPUMEHEHUE Ha YPOKeE
MHTEPAKTUBHBIX, COBPEMEHHBIX (OpPM
paboThl yyammxcs

JIEKTPOHHOE 00pa30BaHKe: IPOrPaMMbI-TPEHAXKEPHI, 3a4€ThI
B DJIEKTPOHHBIX MIPUIIOKEHHUAX, 00yUaromue miaTGopMbl
VYuu.py, SAknacc, POII, 01maremaTuka; mpe3eHTaluu;
JMCTAHIIMOHHBIE TEXHOJIOTUU 00Y4EHUs, CMEIIaHHOE
o0y4yeHHe, MHTEIJIEKTYaJIbHbIe UTPBI, TPYNIIOBbIE (POPMBI
paboThl uaK paboTy B mapax

OpraHu3aIys MPeAMETHBIX
00pa3oBaTeNbHBIX COOBITHIA

MPOBEICHUE PEAMETHON HEIECIIN MATEMATHKH

WHUIUUPOBAHHUE U MMOAACPKKaA
HCCIICA0BATEIBCKOM IEATCILHOCTH
IIKOJIBbHUKOB, pa60Ta C OJapCHHBIMHA
JACTbMU

VuebOHsle IIPOCKTHI, OYHBIC U ATUCTAHIIUMOHHBIC OJIMMIIUAAbI

OpraHu3alys B3auMOJICUCTBUSA
HaCTaBHUYECTBA

HAaCTaBHUYECTBO 1O (hOpMe «YCIIEBAIOIIUI — HEYCIICBAFOIIINI
(BapuaHT NOAACPKKHU I JOCTHUKEHHS 00pa30BaTEIbHbBIX
pe3yJIbTaTOB), «PaBHBIN - paBHOMY» (0OMEH HaBBIKAMU JIJIs
pealn3aiyy TBOPUYECKUX U 00pa30BaTENbHBIX IPOEKTOB)




Coaep:xxanue y4eOHOro Kypca

7 Kiacc

Yucna u eviuucnenusn

PaunonaneHbIe yncna

JlpoOu OOBIKHOBEHHBIE U JECATUYHBIE, MEpPexXo] OT OAHOH (opMbl 3amucu Apolel K Ipyroil.
[lonsTe panMOHANBHOIO 4MCIA, 3alUCh, CPABHEHME, YIOPSAOYMBAHUE PALMOHAIBHBIX YHUCEIL.
Apudmernueckue IeiCTBUS ¢ pallMOHATBHBIMU YHcIaMu. Pemienne 3aqad U3 peaqbHON MPaKTHKH Ha
4acTH, Ha JIpOOH.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJeM: OINpe/eieHne, Mpeodpa3oBaHne BBHIPAKEHUNH HAa OCHOBE
OTIpeJIeNIeHus], 3aUCh OOMbIINX yucel. [IpoleHTsl, 3anuch NPoOLUEHTOB B BUAE APOOH U Jpodu B BHIE
IIPO- LICHTOB. Tpu OCHOBHBIE 3a/1a4M HA IPOLEHTHI, PELICHHUE 3a/1a4 U3 PealbHON IIPAKTUKHU.

[IpuMeHeHne IPU3HAKOB ACIIUMOCTH, PA3JI0KEHUE HA MHOKUTE JIM HATyPaJIbHbBIX YUCEIL.

PeasibHble 3aBUCUMOCTH, B TOM UYHUCIIE IpsiMasi U 00paTHas MPONOPLIUOHAIBHOCTH.

Anzebpauueckue evipasriceHusn

[lepemeHHbIE, YHCIIOBOE 3HAYEHUE BBIPAKEHUS C IMEPEMEHHON. JlomyCcTUMble 3HA4YECHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEX/ly BeJIMUMHAMU B Buje (Gopmyibsl. Beruucienus no
dopmynam. [IpeoOpasoBanne OYKBEHHBIX BBIPOKEHHH, TOKICCTBEHHO PABHBIC BBIPAKCHHS, MTPABHUIIA
peoOpa3oBaHusl CyMM WU IpPOU3BEACHUH, MpaBUJIa PACKPBITUS CKOOOK M IPUBEICHUS IOJ0OHBIX
cllaracMblX.

CBolicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEJIEM.

Opnowiensl u MHorowieHel. CreneHb MHorowiaeHa. Cl0XKEHHME, BBIYMTAHUE, YMHOXKEHUE
MHOTowieHOB. @OpMyJIbl COKPAIIEHHOIO YMHOKEHUS: KBaApaT CyMMBI U KBaapar pasHoctu. Popmyna
pPa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHUTEH.

Ypasnuenus

VYpaBHeHHe, KOpPEHb YypaBHEHHUS, IpaBUJia IPeoOpa3OBaHUsl YpPaBHEHUs, PaBHOCHUIBHOCTD
YpaBHEHUH.

JInneliHOE ypaBHEHHE C OJHOM IEPEMEHHOM, YMCJIO KOPHEW JMHEHHOTO YpaBHEHUs, pELICHUE
JTuHEeNHbIX ypaBHeHUI. CocTaBieHUe ypaBHEHUH IO YCJIOBHIO 3ajaud. PemieHne TEeKCTOBBIX 3ajay ¢
IIOMOILBIO YPABHEHUIA.

JluneiiHoe ypaBHEHHE C JABYMsI IEepeMEHHbIMU U ero rpaduk. Cucrema JIBYX JHMHEHHBIX
YpaBHEHMH C JByMs IEpeMEHHbIMH. PelieHre cucteM ypaBHEHHH CiocoOoM MojacTaHOBKU. [Ipumepst
peLIeHUs TEKCTOBBIX 3a7a4 ¢ IOMOIIBIO CUCTEM YPaBHEHU.

Koopounamut u cpagpuru. @ynxyuu

Koopaunara Touku Ha npsmoi. YucioBble NpoMexyTkH. PaccTrostHue Mexay IAByMS TOYKAMH
KOOPAMHATHOU IIPSIMOIA.

[IpsimoyronpHas cuctema koopauHat, ocm OXx m Oy. AlGcumcca W OpAWHAaTa TOYKH Ha
KOOpJAMHATHOM 1uiockocTH. [Ipumepsl rpadukoB, 3ajaHHbIX popMynamMu. UTeHne rpagukoB peaqbHbIX
3aBucumocteil. [lonsrue ¢pynkuuu. I'papux ¢pynkumuu. CpoiictBa pyHkuuil. Jlunelnas ¢ynkuus, eé
rpaduk. ['padux byaxkmum y = | x |. I'paduueckoe pemieHre ITUHEWHBIX YpaBHEHUW U CHCTEM

JIMHEWHBIX YpaBHEHUM.

8 KIacc
Yucna u évluucienus
KBampatuelii kopeHb wu3 umcna. [lonsitue 00 wuppanuoHanbHOM uucie. JlecaTuyHbie
NpUOIKEHNs MppaloHalbHbIX uncen. CBolicTBa apupMETHUYECKMX KBaJpPAaTHBIX KOpPHEH W HX
MIPUMEHEHHE K TPE00Pa30BaAHUIO YUCIOBBIX BBHIPAXKEHUI U BRIYUCICHUSAM. [{eficTBUTENbHBIE YUCIIA.
CreneHsb c 1enbIM MoKaszaTesieM u €€ cBoiicTBa. CTaHaapTHas 3alKuCh YHUCIa.

Anzedopauueckue eviparxcenus
KBanpaTHblil TpEXUiieH; pa3ioKeHNE KBaIPATHOTO TPEXUIEHA HA MHOKUTEIIH.



Anrebpanueckas apo0b. OCHOBHOE CBOICTBO anreOpanyeckoit qpodu. CioxeHue, BEIYUTAHUE,
YMHOKEHUE, JIeIeHre anredpandeckux apoodeil. PaninmonanbHbie BoIpaKeHUS M UX IPeoOpazoBaHue.

Ypasnenusn u nepasencmea

KBagparnoe ypaBHeHHe, dhopMmysa KOpHEH KBajapaTHOro ypaBHeHus. Teopema Buera. Pemenue
ypaBHEHMH, CBOJAALIMXCS K JIMHEHHBIM M KBaapaTHbIM. [Ipocreifmme apoOHO-panroHaIbHBIC
YpaBHEHUS.

I'padmueckas uHTepmperanusi YpaBHEHM C JBYMsI MEPEMEHHBIMH U CHCTEM JIMHEHHBIX
YPaBHEHUH C ABYMs IIepeMEHHBbIMU. [IpuMepsl peleHus CUCTEM HEJIMHEHHBIX YPAaBHEHMU C IBYMs
[I€PEMEHHBIMHU.

Pemennie TeKCTOBBIX 33724 alNredpanyeckum crocooom.

HucnoBble HEPABEHCTBA U UX CBOKCTBA. HepaBEeHCTBO ¢ OJHON NEepeMEHHOM. PaBHOCHIBHOCTh
HEpaBEHCTB. JIMHEHHbIE HEpaBEHCTBA C OJHOW mepeMeHHOW. CHCTeMbl JIMHEHHBIX HEPaBEHCTB C
OJIHOM IIEPEMEHHOM.

Dyukyuu

[lonarne ¢ynxnuu. OOnacTe omnpereneHUss W MHOXKECTBO 3HaueHW ¢yHkmuu. CrocoObl
3aaHus QyHKIUH.

I'paduk dynkiuu. Urenue cBoiictB QpyHkiuu no e€ rpaduxy. [Ipumepsl rpagukoB QyHKIMIA,
OTPaKAIOIUX pealbHbIE POIECCHI.

OyHKIUH, OMUCHIBAIOIINE MTPSIMYIO M OOPaTHYIO MPOIIOPIIMOHANBHBIE  3aBHCHUMOCTH, HX TpaguKu.
OyHKIMU Y = X2, y=x3y= Vx| Yy = |x|. I'papuueckoe perieHre ypaBHEHH U CHUCTEM
YpaBHEHUH.

9 knacc

Yucna u evluucnenus

JlericTBUTEIbHBIC YUCIIa

ParnmonanbHbie Unciia, nppanroHaIbHbIE YKHCa, KOHEUHBIE U OECKOHEYHBIE AECATHYHBIC IPOOH.
MHO€eCcTBO AEUCTBUTEIBHBIX YHCEN; JEHCTBUTENbHBIE YnCIa KaK OECKOHEUHbIE JECSITUUHBIE IpO0u.
B3auMHO 0HO3HAYHOE COOTBETCTBHUE MEXKIY MHOKECTBOM JCHCTBUTEIBHBIX YACEI U KOOPAUHATHOU
MIPSIMOM.

CpaBHeHUe IeHCTBUTENBHBIX YnCell, apupMeTHUYeCKHe JeHCTBUS C JeHCTBUTEIBHBIMU YHCIIaMHU.

W3mepenusi, npuOIMKeHNsl, OLIEHKN

Pa3mepbl 00bEKTOB OKPYXKAIOIIET0 MUPa, JUIMTEILHOCTD IIPOLIECCOB B OKPYXKAIOIIEM MUPE.

[TpubnnxEHHOE 3HaYeHNE BETMUHUHBL, TOYHOCTH puOmmxkenus. Okpyriaenue uncen. Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCIICHUM.

Ypaeénenus u nepasencmea

VYpaBHEHHUsI C OHON MEPEMEHHON

JInneiinoe ypaBHeHue. PelieHue ypaBHEHUH, CBOASILUXCS K JINHEWHBIM.

KBanpatHoe ypaBHeHue. PenieHue ypaBHEHUH, CBOISIIMXCSA K KBajpaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl penieHuss ypaBHEHMH TpPETbe M 4YETBEPTOM CTENEHEH pAa3joKEHHEM Ha
MHOXUTENH.

Pemenne  npoOHO-panMOHaNBHBIX — ypaBHeHUW. Pemenne  TEKCTOBBIX — 3ajad
anredpandecKuM METOIOM.

Cucremsl ypaBHEHUN

VYpaBHeHHe ¢ IByMs IEpEMEHHBIMU U €ro rpauk. Pemenne cucreM IByX JTUHEHHBIX ypaBHEHHM
C ABYMs IIEpEMEHHBIMU. PellleHne cucreMm IByX ypaBHEHHMH, OJHO U3 KOTOPBIX JINHEWHOE, a Apyroe
— BTOpOM cTeneHu. I'papuueckast UHTepHpeTaus CUCTEMbl YPaBHEHUH ¢ ABYMS [T€PEMEHHBIMHU.

Pemrenne TekCTOBBIX 337124 aNreOpandecKuM CIIoCOOOM.

Hepasencraa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

PelreHne nuHENHBIX HEPABEHCTB C OJTHOM NIEPEMEHHOM. Pelienne cucTeM JIMHEMHBIX HEPABEHCTB
c oxHoi mepeMmeHHO#. KBampaTHble HepaBeHcTBa. ['paduueckas MHTepHperanusi HEpaBEHCTB U



CHUCTEM HEPABEHCTB C JBYMs IEPEMEHHBIMH.
Dyukyuu
KBanparuunas ¢pyakus, e€ rpaduk u cBoiicTsa. [Tapabona, Ko- OpAMHATHI BEPIIHMHBI TAPA0OJIBL,
0Cb CUMMETpPHH MapaldoJIbl.

I'paduxn  dynxmmit: y=kx, y=kx+b, y= )E(, y=x3, y=\/X, Y = | X | ¥ UX CBOMCTBA.

Yucnoevie nocnedogamenbHocmu
Omnpeznenenue U criocoObl 3a1aHUs YUCIIOBBIX MTOCIIEI0BATEIBHOCTEN

[TonsiTue YMCIIOBOM TMOCIENOBAaTENLHOCTH. 3aJaHuE€ IOCJIEIO0BATEIbHOCTU PEKYPPEHTHOMN
dbopmyroit u popMyIioi N-To wiIeHa.
Apudmerndeckas 1 reoMeTpu4ecKas Iporpeccuu

Apudmernueckass U reomerpudeckas nporpeccud. Dopmynsl N-ro wieHa apuPMETHIECKON U
reoOMEeTPUYECKOM porpeccuii, CyMMbI NEPBBIX N UJIECHOB.

N300pakeHre WIEHOB apU(PMETHYECKOM M TIeOMETPUYECKOM Iporpeccuii TOYKaMH Ha
KOOPJAMHATHOM TUIOCKOCTH. JIMHENHBIN U 9KCIIOHEHIMAIBbHBINA POCT. CII0KHbBIE IIPOLICHTHI.



TemaTHyeckoe NJIAHUPOBAHUE

[ Kaace
No | Tema (pasnen | IIporpaMmmHoe cofepxkaHue OcCHOBHBIE BUJIbI AEATEILHOCTH 00yJaroIHUXCs OneKkTpoHHble  (LU(POBHIE)
Kypca), KOJ-BO 00pa3oBaTelIbHbIE PECYPChI
4acoB
1 |Yucna u | [Tonsatue panmoHanpHoro | CucremMaru3upoBarthb u oboramarhb 3HAHUS 00
BBIYMCJIEHHUs. | YUCIA. Apudmernyeckue | OOBIKHOBEHHBIX M JIECATUYHBIX JPOOSX.
PannoHanbHbIe | neficTBUST ¢ panuoHaIbHBIMU | CpPaBHUBATL M YNOPAA0YMBATL APOOM, IPeoOpa3oBbIBas IIPU
4uHCIa YHCIIAMU. CpaBHeHue, | HEOOXOAUMOCTH JECSITUYHbIE JApPOOH B OOBIKHOBEHHBIE,
(22 v) YHOPSIIOYHBAHNUE MAIIMOHAIBHBIX | OOBIKHOBEHHBIE B JECATUYHBIC, B  YaCTHOCTHM B

qucel.
CreneHb C
OKa3aTeJIEM.
Penienue OCHOBHBIX 3a71a4 Ha
ApOOH, NPOLIEHTHI U3 pealIbHOU
OPAKTHUKH.

IIpn3naku JAEIUMOCTH,
pa3noKeHUusT Ha MHOMXKUTEIU
HaTypaJIbHbIX YHCEJI.
Peanbubie 3aBUCHUMOCTH.
IIpsamas U oOpaTHas
OPOHOPIIMOHAIIBHOCTH

HaTypaJIbHbIM

OECKOHEYHYIO JECSITUYHYIO APOOb.

IIpumensiTh  pa3HooOpa3Hble  CHOCOOBI W NPHEMBI
BbIYHCJIEHUS] 3HAYEHHI JPOOHBIX BBIPAKEHUM, COACPKAIIIUX
OOBIKHOBEHHBIC M JECSATHYHBIC ApOOH: 3aMCEHSTh IIPU
HEOOXOJIMMOCTH JECITUYHYIO JpOOb OOBIKHOBEHHON U
OOBIKHOBEHHYIO JICCSITUYHOM, NPHUBOJUTH BBIPAXKEHUE K
dopwme, HauoOosiee yI100HOM TSt BBIUMCIICHUMH,
peoOpa3oBLIBATh JAPOOHBIC BBIPAKECHHUSI HA YMHOXXEHHUE U
JEIEeHUE JIECATUYHBIX ApoOed K AEUCTBUSIM C LEIBIMHA
YqHUCIIaMH.

IIpuBoaAuTHL 4YHuCIOBble U OyYKBeHHbIe NMPHMEPbI CTEIEHH C

HaTypaJlbHBIM moKa3aTeJieM, 00BsICHSS 3HAUYEHUS
OCHOBaHMsI CTEIIEHM M MOKa3zaTelisi CTENEeHH, HaXOIMUThb
3HAYCHUsS CTerneHe Buaa a" (a4 — ar000e pallMoOHAIBHOS
4HuCII0, N — HaTypaJIbHOE YHCIIO).

ITonumaTh cMmbICH 3amycH OOJIBIIMX YHCEI C HOMOIIBIO
JIECATUYHBIX JIpoOeil u creneHeid yncia 10, npuMeHsTh UX
B pE€aJbHBbIX CUTYyallUsIX.

IIpuMeHsATH TIPU3HAKUA [ICJIMMOCTH, pPa3IOKEHUs Ha
MHOYHUTEJIU HaTypPaJIbHBIX YHUCEIT.

Pemiats 3amaum Ha 4YacTHU, OPOIEHTHI, MPOMOPIIHUH, HA
HaXO0JICHHUE JIPOoOU (MIPOIEHTA) OT BEJIMYHUHBI U BEITUYHUHBI
no e€ npobu (TporeHTy), ApoOu (IMPOIEHTA), KOTOPBIU
COCTaBJISIET OJIHA BEJIMUYMHA OT JAPYTOH.

IlpuBoauTH, pa3ouparso, OLlEHUBATH pa3JIuyHbIe
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pelIeHus, 3alIUCU PEIIEHUH TEKCTOBBIX 3a1a4.
Pacno3zHaBaTh M OOBSACHATHL, ONMUPASACH HAa OIpEACIICHUS,
psiMO NPpONOPLUOHAIIbHBIC u oOpaTHO
OPONOPLIMOHAIIBHBIE 3aBHUCHUMOCTH MEXKJy BEIUYHWHAMU;
NPUBOJAUTH NPHUMEPbI 3TUX 3aBUCHUMOCTEH M3 PEaIbHOTO
MHpa, U3 APYTUX YUYEOHBIX NPEIAMETOB.

Pemiarb mnpakTUKO-OPHEHTHUPOBAHHBIE 3aJlayd Ha ApooH,
MPOLCHTHI, NPIMYIO U OOpaTHYIO HOPOIOPLHMOHAIBHOCTH,
OpONOpLUAN

Auaredpanyec | bykBeHHBIE BbeIpakeHus1. | OBJajaersb anreOpanyeckomn TEPMHUHOJIOTHEN u
KHe IlepemenHsie. JlommycTuMbie | CHMBOJIMKOM, HNPHMEHATH €€ B IIPOLIECCE OCBOCHUA
BBLIPAaKEHHUs | 3HAUCHUS MEpPEMEHHBIX. | yYHEOHOr0 MaTepHaa.
(24 v) DopMyIbL. HaxoauTh 3HaueHUs OYKBEHHBIX BBIPAXXCHUN NIpHU 3a-
IIpeoGOpa3zoBanne OYKBEHHBIX | JIJAaHHBIX 3HAYEHUSX OYKB; BBINOJIHATH BBIYUCIIEHUSA I1O
BbIPA>KEHUU, packpsuiThe | bopmyiiaMm.
CKOOOK u npuBeAcHue | BBINOMHATL IpeoOpa3oBaHUsl LEJIOr0 BbIPAKEHUSI B
MOJIOOHBIX CJIara€MbIX. MHOI'O4YJIEH HPUBEICHUEM MOJI00HBIX cllaraéMblXx,
CaoiicTBa CTEIICHU C | pacKpbITHEM CKOOOK.
HaTypaJIbHBIM I10Ka3aTEJIEM. BBINOJIHATEL YMHOXXE€HHE OJHOYJIEHAa HAa MHOTO4YIEH U
MHOro4JseHsbl. CrnoxeHue, | MHOrouseHa Ha MHOTOWIEH, NPHMEHATH (OPMYJIbI
BBIYUTAHUE, YMHO>XCHHUE | KBagpaTa CyMMBbI U KBagpaTa pa3HOCTH.
MHOTOYJICHOB. ®opMynbl | OcymecTBAATh Pa3JIOKEHUE MHOTOUYJIECHOB Ha MHOXHUTEIHN
COKpaIEHHOTO YMHOXX€HMUs. | IyTéEM BBIHECEHHsI 3a CKOOKHM OOIIero MHOMXUTE,
PasnokeHre MHOrOYJIEHOB Ha | IPUMEHEeHHUs (OpMyJbl pPAa3HOCTH KBaJApaToB, Qopmyn
MHOKHUTEITN MHOTo4JIEHBI. | COKPAIIIEHHOTO YMHOKCHUS.
CJ‘[O)I(GHI/IC, BbIUHMTAHHE, HpI/IMeHﬂTb HpCO6p330BaHI/Ie MHOT'OYJICHOB JIsI PCIICHUSA
YMHOMXKEHHE MHOTOYJICHOB. | PA3JIMUHBIX 3aJad U3 MaT€MaTUKHU, CMEXKHBIX IIPEIMETOB,
DopmyIibl CoKpamiéHHoro | U3 PealbHOH MPAKTUKH. .
YMHOMEHHSL. Paznoskenue | SHAKOMHTBCH € MCTOPHUEH Pa3BUTHUS MAaTEMATHUKHU
MHOI'OY4JIEHOB HA MHOYKHUTEIH
YpaBuenus YpaBHeHuUE, npasuiia | Pemare JMHENMHOE ypaBHEHHME C OJHOMW IIEPEMEHHOM,
n npeoOpa3oBaHUsi  ypaBHEHHs, | IPUMEHAs NPABHJIA [IEPEX0Ja OT MCXOJHOIO ypaBHEHHUs K
aeg)al)seHCTBa PaBHOCUJIBHOCTh YPaBHEHU. | paBHOCWIBHOMY eMmy Oosiee mpocroro Buzaa. IIpoBepsiTh,
q

JInHeliHOe ypaBHEHHE C OIHOU
NNEPEMEHHOM, peuieHne

ABJISACTCA JIM KOHKPCTHOC YUCJIO KOPHCM YPAaBHCHMUA.

IMoaOupars npumMepbl HaAp  YHCEH,  SBISIFOIIUXCS
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JIMHEUHBIX YpaBHECHUH.
Pemienue 3amad ¢ OOMOIIBIO
YpaBHEHUM.

JIuHeiliHOEe ypaBHEHHE C JBYMS
HNEepEeMEHHbBIMH M €ro rpaduk.

pElIeHNUEM JIMHEWHOIO ypaBHEHUS C JABYMsl IIEPEMEHHBIMHU.
CTpouTh B KOOPAWUHATHOMN MIIOCKOCTHU T'paUK JTUHEHHO-TO
YpaBHEHUsT C  JABYMsI  II€PEMEHHBIMU; MOJIB3YSCh
rpagukoM, NPUBOJAUTH NPUMeEPbI PEIICHUS YPaBHEHUS.

Haxoaurh pemieHue CUCTEMbI JIBYX JIMHEHHBIX YpaBHEHUM

Cucrema ABYX JIMHEWHBIX | C ABYMsS IEPEMEHHBIMU.

YpPaBHEHUM C aBymsi | CoCcTaBJasATL M peliarb ypPaBHEHUE UM CUCTEMY yPaBHEHUM

nepeMeHHbIMH. Pelienre cucreM | IO YCIOBHIO 3aJa44, MHTEPIPETUPOBATL B COOTBETCTBUM C

ypaBHCHHUMH CIIOCOOOM | KOHTEKCTOM 3aJ1a4M IIOJIyYE€HHBIU pEe3yJbTaT

HOJACTAaHOBKH u criocoooM

CJIIOXKECHUS
Koopmunarel | Koopannara TOYKH Ha | M300paskarh Ha  KOOPAMHATHOM  OpsIMOM  TOYKH,
u  rpaduku. | IPsIMOU. YuciioBeI€ | COOTBETCTBYIOIIME  3aJaHHBIM  KOOpAuHAaTaMm,  JIy4H,
®OyHkuu (22 | IPOMEXKYTKH. Paccrosinue | oTpe3ku, MHTEpBaJIbl;, 3allMChIBaTh MX Ha aJredpanyeckom
q) MEXIY JBYMsI TOYKAMH | A3BIKE.

KOOPJAWHATHOU IIPSIMOM.

IIpsamoyronbHas cucreMa
KOOpJAMHAT Ha  IIOCKOCTH.
IIpumepsirpadKoB, 3aaHHBIX
popmynamu. YreHue
rpagukoB peanbHBIX
3aBUCHUMOCTEMH.

Ilonsatne  ¢ynkuuu. I'paduk
(pyukuu. CsoiicTBa (QyHKUHIH.
JInnelinas (hyHKIHUS.

ITocTtpoenue rpaduka TUHEHHOU

dbynkumnu. I'padpuxk dyskum y =
[x |

OTMeyaTh B KOOPAMHATHON MJIOCKOCTH TOYKH IO 3aJaHHBIM
KoopAauHaTaM; CTPOUTDH Fpa(l)I/IKI/I HECJIOKHBIX
3aBHCUMOCTEH, 3aJaHHbIX (popMyJlaMH, B TOM 4YHCJIE C IO-
MOIIBIO IU(PPOBBIX JTA0OpPATOPUH.

IIpuMeHsiTH, M3y4aTh NpPeUMYIECTBA, HHTEPNPETHPOBATH

rpadguueckuii croco0 MPEICTABIICHUS u aHaJM3a
pa3zHOOOpa3HON KU3HEHHON MHQpOpPMalHH.

OcBauBaTthb MOHSTHE pynkIHN, OBJIaJICBaTh
(pyHKIIMOHAJILHON TEPMUHOJIOTHUEM.

Pacno3naBare JnmHeliHYyO ¢QyHKnuro Yy = kx + Db,

ONMUCHLIBATL €€ CBONWCTBA B 3aBUCHUMOCTU OT 3HAYEHHUU

ko3 durmentos K u b.
Crpouts rpaduxkm JuHelHONW ¢yHKUNUH, (YHKIAU

¥Icn(|)3€1|1;3OBaTb nM@poBbie pecypehbl UIsi TOCTPOCHUS
rpapukoB  QQYHKIUWN ©U  HU3yUYEHHs] HX  CBOMCTB.
IIpuBOoauTE TIpUMEPHI JIMHEWHBIX 3aBUCHUMOCTEN B
peaJIbHBIX NPOLECCAX U SIBJICHUAX

IloBTOpPEHME M
00o0menue (6
)

IToBTOpEHUE OCHOBHBIX
OOHSITUM M METOJOB Kypca [
Kjacca, 00o0IIeHne 3HaHUuKH

BbiOMparb, NPUMEHATH OLEHUBATH CHOCOObLI CpPaBHEHMS
YHUCEJI, BRIYUCIICHUM, MPeoOpa30BaHUN BBIPAKEHUM, PEIICHUS
YpaBHEHUIA.
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OcyumiecTBJISITH CAMOKOHTPOJIb  BBITIOJHAEMBIX JCUCTBUU U
CaMOMNPOBEPKY pe3yJibTaTa BBIYUCICHUN, TpeoOpa3oBaHmii,
NOCTPOCHUM

Pemats 3agavumn u3 peanLHoﬁ JKHU3HH, NPpUMEHATH
MaTEMAaTUHICCKUE 3HaAHUA JII PCUHICHUA 3aJad U3 JPYrux
IIpeaAMCTOB.

Pemarn TEKCTOBbIC 3agadu, CpaBHUBATD, BLIGI/IpaTb

CIOCOObI PCHICHMA 3aJa49U

Peseps (10 Pacnpenenenne pe3epBHBIX YacoB:
yacon) - IPOBEICHUE OIIEHOYHBIX IPOLETYD

(PIIP, BIIP u 1.1);

- o0ecrieueHre BBIOTHEHHS

coJiepkaHusl pabouux MporpaMMm B

MTOJTHOM 00BbeMe (TpHu

koppektupoBke KTII B ciyuae

HEOOXOMMOCTH C Y4ETOM JIaT,

BBIMABIINX HAa MPa3JHUKA U

NePEeHOCca BBIXOHBIX, KAPAHTHH U

T.1.);

- 00o011aroIee MOBTOPEHHE

8 kiace
Ne | Tema (paznen | IlporpamMmmHoe conepxanue OCHOBHBIE BU/IbI JIESITEIBHOCTH 00yUYarOIIUXCs OnexkTpoHHbIe (IM(POBLIE)
Kypca), KOJI-BO o0pa3oBaTeNbHBIE PECYPCHI
4acoB
1 | Yucna u | KBagpaTtHbIii KOpeHb U3 unciia. | @opMyJUpoOBaTh onpeaeeHue KBaJIpaTHOTO KOPHS U3

BbluncjeHus. | [IoHsTHEe 00 UppallMOHAJILHOM | YHCJIa, apUPMETHISCKOTO KBaJAPaTHOTO KOPHSI.
KBaaparubie | gncie. JlecaTuanbie IIpuMeHATH OIIepaIHIO U3BJICYSHUS KBAJPATHOTO KOPHS
KOpPHH OPUOITMIKEHUS W3 YHCia, MCHOJIb3Ysl IIPU HEOOXOIUMOCTH KAJABKYJISATOP.
(14 ) UPppaAIMOHAITBHBIX YHCEIT. OueHuBaTh KBaJpaTHBIC KOPHH [EIILIMUA YUCIIAMHA U

JlelicTBUTEIIbHBIC YHCIIA.
CpaBHEHHE IECUCTBUTEIBHBIX
qncesl. ApupMeTHIECKUN

JICCATUYHBIMH JIPOOSIMHU.
CpaBHMBATBh U YIIOPSAA04YMBATH PAllMOHAILHBIC U
WppaAIMOHAJIBLHBIC YHCJIA, 3alUCAHHBIE C TOMOIIBIO
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KBaJApaTHBIN KOPEHb.
VpaBHeHue Buja X2 = a.
CaoiicTBa apu(pMETHUIESCKUX
KBaJIpaTHBIX KOPHEU.
[IpeoGpazoBaHme YHCITOBBIX
BBIPAYKECHUM, COJIEPIKALIINX
KBaJIpaTHbIE KOPHU

KBaJIpaTHBIX KOPHEM.

HcciienoBaTh ypaBHEHHE X2 = @, HAXOAUTh TOYHbIE U
npubamkEHHBIC KOpHU Tipu a > 0.

HccienoBarb CBOMCTBA KBAIPAaTHBIX KOPHEH, IIPOBOS
YHCJIOBBIE YKCIIEPUMEHTHI C UCIIOJIb30BAHUEM
KaJbKyJATOpa (KOMIIBIOTEPA).

Jdoka3biBaTh CBOMCTBA apu(PMETHUECKHUX KBAAPATHBIX
KOpHEH; MPUMEHSATH UX JJIs TIPpeoOpa30BaHUsl BBIpAKCHUM.
BbInoJIHATH Npeodpa3oBaHus BbIPAXKECHUM, coIeprKallIUuX
KBaJpaTHbIC KOPHU. BeIpakaTe NepeMeHHBbIE U3
reOMEeTpUYECKUX U (pusndeckux Gpopmyi.

BbiuucasTh 3HAYEHUS BBIPAXKEHUM, COAECPKAIIUX
KBaJIpaTHbIE KOPHH, UCHOJIB3Ys IMPU HEOOXOTUMOCTH
KaJIBKYJIATOP.

Hcnoub3oBaTh B X04€ PEIICHUs 3a/1a4 JICMECHTAPHbIC
OpeCTaBICHUsI, CBI3aHHBIC C MPUOIMKEHHBIMU
3HAYEHUSIMU BEJIMYHH.

3HAKOMHUTBLCH C MCTOPHUEH PAa3BUTHS MaTEMATHUKU

Yucaa u
BbIYMCJICHHUS.
Crenenn

¢ IeJbIM
nokasarejieM
(7 9)

CrerneHp C EIbIM ITOKa3aTelIEM.

CranpapTHas 3armch 4Hcia.
Pa3mepbl 00bEKTOB
OKpy>Karomiero Mmupa (ot
DJIEMEHTapPHBIX

4acTHUIl 10 KOCMHUYECKUX
OOBEKTOB), JUTMTEIILHOCTh
MPOILIECCOB B

OKpY>KarolleM MHPE.
CBoliCcTBa CTENEHU C LIEJIBIM
oKa3aTelIeM

®opMyIHMpPOBATH ONpeAe/IeHue CTEICHHU C LIEJIbIM
noKa3aTeIEM.

IIpeacraBiasiTh 3anUch OOJBIINX U MaJIbIX YHUCEI B
CTaHJIapTHOM BH/IE.

CpaBHUBATBh 4YHCJIa U BEIIUYUHBI, 3alTUCAHHBIE C
ucrnojabp3oBanueM crenenu 10.

Hcnoab3oBarh 3anMCh YHUCEJI B CTAaHAAPTHOM BHJIE IJISI
BBIPAKEHUSI Pa3MePOB OOBEKTOB, JITUTESIIHbHOCTH
OPOIIECCOB B OKPYKAIOIIEM MHUPE.

®opmy/IMpOBaTh, 3aIUCLIBATL B CHMBOJIHYECKOH (popme U
WLJIIOCTPUMPOBATH NPUMEPAaMH CBOKMCTBA CTENECHU

C I CIBIM IIOKa3aTCJIEM.

IIpuMeHaATH cBoOlicTBA CTENEHU I MPeoOpa3oOBaHUS
BBIPAXXEHUM, COJICPIKAILINX CTEIIEHHU C LIEIBIM
ImokasareiieM. BhINOJIHATL NeidCTBUSA C YHCIIAMU,
3alMCaHHBIMHU B CTAHAAPTHOM BHJI€ (YMHO>KEHUE,
JICJICHUE, BO3BEJICHHUE B CTCIICHD)
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Auredpanuec
KHe

KBanpaTtHslii TpEXUIICH.
Pa3znosxenue kBaJapaTrHOTrO

PacnosHaBaTh KBaJpaTHBINM TPEXUYIICH, YCTAaHABJINBATh
BO3MOYKHOCTB €0 Pa3JIOKCHUsI HA MHOKUTEIIN.

BbIpajKeHUusl. | TPEXUWICHaHa MHOXUTEIIN PackinaabpiBaTh Ha MHOKUTEJIM KBAJPATHBIN TPEXUIEHC
KBagparubii HEOTPULATEIIbHBIM JUCKPUMUHAHTOM
TPEX4wiIeH
(6 v)
Adareopanuec | Anrebpandeckasi JpoOb. 3anuchIBaTh ajireOpandyecKkue BbIPAXKEHUS.
Kue HormycTuMble 3HAYCHHUS HaxoauThb 00J1acTh OTIPEaCICHUS PAIITMOHAIIBHOTO
BbIPpaKCHUsI. IIEPCMCHHBIX, BXOIAIIINX B BBIPAKECHUSI.
Anreﬁpaﬁnqec %ﬂre6paﬂquK%e BBIPaKCHU. BbINOJHATH YUCIIOBBIE NIOJICTAHOBKU U BBIYMCIATH
K1a2ﬂ ApOOL CH%BHOC CBOUCTBO . 3Ha4yeHHUe ApoOH, B TOM YMCIE C MTOMOIBIO
(12 ) anredpauteckoi Apodu. KATBKYTATOPA.
Coxkpartenue gpooei. . .
®opMyJIHPOBATH OCHOBHOE CBOMCTBO ajreOpanyeckoi
CrnoxxeHue, BBIYUTAHUE, N
ApoOU ¥ MPUMEHATH €0 Ul MpeoOpa3oBaHUs APOOCH.
YMHOKEHHE U JCICHUE .
. BbINOJHATH 1elicTBUSA C aNTeOpandecKuMH JPOOSIMU.
anreOpanvecKux ApoOei. .
. [IpumMmensTe npeoOpa3oBaHuUs BBIPAXKEHUN TSI pELICHUS
I[IpeobGpazoBanue BbIpaKeHUH, A
coJep Kalux aaredpandeckue A
Apo6H BbipaxkaTs nepeMeHHble U3 Gopmyn (pusnueckux,
T€OMETPHYECKUX, OMMUCHIBAIONINX OBITOBBIC CUTYaITNH)
YpaBuenusa | KBanpatHoe ypaBHeHUE. Pacno3dHaBaTh KBaJIpaTHbIE ypaBHEHUS.
" HemnostHoe kBajipaTHOE 3anuceIBaTh (pOPMYJy KOpHEH KBAJIPATHOTO YPaBHEHUS;
HepaBeHCTBa. | ypaBHeHHe. Dopmylia KOpHEH pemiaTh KBaJpaTHbIe YPaBHEHUsI — TTOJIHBIC U He-
KBagpaTtHble | KBaIpaTHOTO ypaBHEHHUSI. MIOJIHBIE.
YPaBHEHUS Teopema Buera. ITpoBoauTh NpocCTEHIINE UCCIAECI0BAHNA KBAJIPATHBIX
(12 v) Pemenue ypaBHeHUiA, YpaBHEHUM.

CBOJSIIIIUXCS K KBaJAPATHBIM.
ITpocreitmme npoOGHO-
panoHalbHbIE YPaBHEHUSI.
Pemienne TekcTOBBIX 3a71a4 C
MOMOIIBIO KBaJIpaTHBIX
YpaBHEHUU

Pemiars ypaBHeHHUs1, CBOISIINECS K KBaJPAaTHBIM, C
MMOMOIIBIO TIPEOOPaA30BAHUN M 3aMEHOU ITEpEMEHHOM.
Ha6uroaaTh 1 aHAJIU3UPOBATH CBSI3b MEXY KOPHIMH U
Koa(ppuIMeHTaMu KBaJIpATHOTO ypaBHEHUS.
dopmyaupoBarb Teopemy Buera, a Takyke oOpaTHYIO
TEOpEMY, IIPUMEHATh 3TH TEOPEMBI I PELICHUS
3a1ad4.

PemiaTh TeKCTOBBIE 3aJa4UM AIITeOpandecKUM cllocoOoM:
MEePEXOAUTH OT CIIOBECHOU (POPMYITUPOBKH YCIOBHUSI
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3a7lauM K ajreOpandecKoil MOJIesIy ITyTEM COCTaBICHUS
YpPaBHEHUS; pelllaTh COCTABJIEHHOE YpaBHEHUE;
UHTEpOPETUPOBATH pPE3yIbTaT.

3HAKOMHUTBLCS ¢ UCTOPUEH pa3BUTHS aIreOpbI

YpaBHeHus JIlunelinoe ypaBHeHHE ¢ AByMs1 | PacnmodHaBaTh JMHEWHBIC YPABHEHUS C IBYMSI
" NepeMeHHBIMH, eTo TpaduK, E€PEMEHHBIMU.
HEepPaBeHCTBA. | MpUMEpPHI peuieHus: ypaBHeHU B | CTpouTh rpaduKu JUHEHUHBIX YPaBHCHHUH, B TOM YHCIIC
Cucremsl LEJIbIX YHUCIIaX. HCII0JIb3Yysl HU(PPOBHIE PeCypChl.
YPaBHEHU Pemenue cucreM AByX JIMHEHHBIX | Pa3iimuyarh napajuiesbHbIE U IEPECEKAIOIINECS MIPSAMBIE
(11 g) YpaBHEHUH C ABYyMs O UX YPaBHEHUSIM.
nepeMeHHbIMU. [Ipumepsl Pemiats cucTeMBI IBYX JINHEMHBIX YPAaBHEHUU C NBYMS
PEeLICHUsT CUCTEM HEJIMHEUHBIX NE€PEMEHHBIMU MOACTAHOBKOM U CIIOXEHUEM.
YPaBHEHUH C IABYyMs Pemiate nmpocrenmne CUCTEMBbI, B KOTOPBIX OJHO U3
NEPEMEHHBIMH. YPaBHEHUH HE SIBISIETCS] JTUHEHUHBIM.
I'padmnueckas naTEepHIpeTaLIUs IIpuBoauTH rpadgpuUecKyr0 MHTEPIPETANMIO PEUICHUS
YpPaBHEHUS C ABYMsI YPaBHEHUS C JIBYMsI IEPEMEHHBIMU U CUCTEM YPABHEHUIC
NEPEMEHHBIMU U CUCTEM ABYMSI TIEPEMEHHBIMHU.
YpaBHEHUU C NBYMsI Pemath TekcToBBIE 3a1a4M alNreOpanyecKuM cnocooom
IIEPEMEHHBIMHU.
Pemrenue TeKCcTOBBIX 3a1a4 C
NOMOIIBIO CUCTEM YpPaBHEHUM
YpaBHeHus YHucnoBbele HEPABEHCTBA U UX DopMyIMPOBATH CBOMCTBA YHCJIOBBIX HEPABEHCTB,
U CBOICTBA. WTIOCTPUPOBATH UX HA KOOPAUHATHOU MPSAMOM,
HEPaBCHCTBA. HepaBeHCTBO C OJIHOM A0Ka3bIBaThH anre6pa1/1quKH.
HepaBencrBa | nepemennoii. JIuneitnsie ITpuMeHAaATH CBOMCTBA HEPABEHCTB B XO€ PEILICHUS 3a1a4.
(10 w) HEPaBEHCTBA C OJTHOM Pemrarhb 1uMHEHBIE HEPABEHCTBA C OJHOU MEPEMEHHOM,
NEPEMEHHON U UX pPEIICHUE. n300pakaTh pelIeHrue HepaBEHCTBA HA YHUCIOBOU MPSIMOIA.
CucrteMbl IUHEHHBIX HEPABSHCTB | PemiaTh cucTeMbl JUMHEHHBIX HEPABEHCTB, N300pakaTh
C OJTHOU MEPEMEHHOU U UX peuIeHne CUCTEMbI HEPABEHCTB HA YHUCJIOBOM IPSIMOU
pelieHue.
HN3o06pakeHue pemeHus
JIMHEWHOT'O HEPABEHCTBA U UX
CHUCTEM Ha YHUCJIOBOU ONPSAMOU
DyHKUIUN. ITousitue pynknuun. Od6aactb Hcnoab3oBaTh (QPYHKIIMOHAIBHYIO TEPMHHOJOTMIO W
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OcHoBHBIE

OIMPCACIICHUA 1 MHOXCECTBO

CHMBOJIMKY.

NOHSTHS 3HadeHu GyHKIUU. CriocoOsl BbiuucasiTe 3HauyeHust QYHKIUH, 3aJaHHBIX GOpMYJIaMHU
(4 g) 3agaHusl PYyHKIIUH. (npu1 HEOOXOIMMOCTH HCHOJIB30BaTh KaJIbKYJISITOD);
I'paduk pynkauu. CBolicTBa COCTABJIAITh TAOJIUIBI 3HAYEHUI (YHKIUU.
dyHkIIMU, UX oTOOpakeHWe Ha | CTPOUTH MO TOYKaAM rpaduku GyHKIIAHA.
rpadguke OnuceiBaTh CBOICcTBAa (PYyHKIIMM Ha OCHOBE €&
rpauyecKoro npe/iCTaBICHUS.
Hcnoab3oBaTh (QYHKIIMOHAJIBHYIO TEPMHUHOJIOTHIO M
CHUMBOJIMKY.
HccaenoBars npuMepsl rpauKoB, OTPAKAIOIIUX
pealnbHbIE TPOIIECCHI U SIBIICHUSI.
IIpuBoAUTH MPUMeEPHI TIPOIIECCOB U SIBJICHUI C
3aJJaHHBIMU CBOMNCTBaMH.
Hcnonb30BaTh KOMIBIOTEPHBbIE NPOrpaMMbl s
noctpoeHwus rpa¢pukoB PyHKIIUNA U U3YUCHHUS UX
CBOMCTB
DyHKIHUH. Urenne u noctpoeHue rpadukoB | Haxoauts ¢ nomoumbio rpaguka QyHKIINN 3HaYSHUE O/I-
YucaoBbie ¢dysknmii. I[Ipumepsl TpadUKOB | HOW U3 pacCMaTPUBASMbBIX BEJIMYHH MO 3HAYEHHUIO
GysHxunn G YHKIIHUN, OTpa’KaroIuXx JAPYTrou.
(9 v) peanbHbIE IIPOLECCHI. B HecoXHBIX ciydasix BbIPpakaThb (POPMYJI0H

@DOyHKIMH, ONUCHIBAIONINE
OpsIMyI0 U OOpaTHYIO
MPOTIOPIUOHAIbHbIE
3aBUCUMOCTH, UX rpadHKH.
I'nnep6ona. I'padpuk pyHkIUM Y
= X2 DOyHKOUU Y = X2, y = X3,
y = VX, y = |x|; rpadpuueckoe
pelIeHne YpaBHEHUIN U CUCTEM
yYpaBHEHUM

3aBUCMMOCTB MEXX/y BEIUYWHAMU.
OnuchiBaTh XapakTep U3MEHEHUS OJIHOM BEJIUYUHBI B
3aBUCUMOCTH OT U3MEHEHUs JAPYTIOu.

Pacno3naBaTth BUbI U3yd4aeMbIX (YHKIIUH.

IToxa3bpIBaTh CXeMaTH4YECKH I10JIOKEHHUE Ha

KOOPAWHATHOM TJIOCKOCTH TpadUKoOB (PYHKIIUNA BUOA:
y=x%y=xy= Vx,y = x|

HUcnoab3oBarh  (PYyHKIHOHAJIBHO-TPAaHUYECKHUE

npeAcTABJIEHMSs /ISl peIIeHUs] U UCCIIEJOBaHUS

YPaBHEHUHN U CHUCTEM YPaBHEHUIA.

IIpumensTh nudpoBbIe pecypchl UL TOCTPOSCHUS

rpaguKoB (QYHKIIHMN
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1 | Hosropennue u | [ToBTOpEHNE OCHOBHBIX TIOHATHH | BpiGHpaTh, NPHMEHSITh, OLEHHBATH CIIOCOGHI CPABHEHIS
0 | o0o0wmenue(6 | 1 METONOB KypCOB 7/ 1 8 KIACCOB, | ypces1, BHIYMCICHHUIA, npeoOpa3oBaHU BhIPaKEHUH,
4) 00oO01IeHne 3HaHUM pellCHHs YpaBHCHHIA.
OcyuecTBJIATh CAMOKOHTPOJIb BBIIIOJHIEMBIX JEUCTBUN U
CaMOTIPOBEPKY pe3yJibTaTa BBIYUCICHUIMA,
npeoOpa3oBaHUM, MOCTPOCHUM.
PemiaThb 3a1a4u U3 peajibHOM KU3HH, MIPUMEHSThH
MaTeMaTU4YeCKHEe 3HaHUS ISl pelIeHUs 3alad U3 IPyTUX
MIPEIMETOB.
Pemath TekcTOBBIE 32/1a4U, CPABHUBATH, BLIOMPATH
cnoco0bl peuIeHUs 3a7a49u
1 | Pe3epsn Pacrnipenenenuie pe3epBHBIX YaCOB:
1 | (11 yacoB) - IPOBEAEHUE OLIEHOYHBIX TPOLIEAYD
(PITP, BIIP u T.1);
- obecrieueHne BBITIOJTHEHUS
coJiep>kaHusi pabouux MporpaMMm B
MOJIHOM 00beMe (TIpU KOPPEKTUPOBKE
KTII B cimyyae HEOOXOIUMOCTH €
YYeTOM JIaT, BHINIABIINX Ha TPA3THUKH
Y TIEpEeHOCA BBIXOJHBIX, KAPAHTUH U
T.1.);
- 0000n1ao11ee MOBTOPEHUE
9 kaacc
Ne Tema [IporpamMmmMHOe coepxaHue OcHOBHBIE BUBI JIEATEIHLHOCTH 00yUYaIOIINXCS DOnexTpoHHBIE (IUPPOBLIC)
(paznen 00pasoBaTenbHBIE PECYPCHI
Kypca), KOJI-
BO YacOB
1 | Yucna un ParnmmonanbHBIC YHCIIA, Pa3zBuBaTh nmpejacTraBjeHUsl O YHCIIaX: OT MHOKECTBa
BBIYHCJIEH | UppallHOHAJIbHBIC YHCIIA, HATypaJIbHBIX YHCEI A0 MHOKECTBa JICHCTBUTEIBbHBIX
usl. KOHEYHBIC U qucel.
HeilicTrBuTe | OECKOHEUYHBIC JIECATHUHBIC O3HAKOMUTBCHA C BO3MOXXHOCTBHIO MPEJICTABICHUS
JbHbIE apoou. MHOXKeCTBO OEWCTBUTEILHOIO YHCiIa KaK OECKOHEYHON NECATUYHON
yHciaa JICUCTBUTEIBHBIX YHCEI; poOu, MPUMEHATH NCCITUYHBIC TPUOIVIKCHUS
(8 u) JNEeNCTBUTEIIbHBIC panMoHaIbHBIX U UPPALIUOHAIBHBIX YHCEI.
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4qyciia Kak OECKOHEYHbIE
JecsITUIHBIe apoou. B3anmHO
OJTHO3HAYHOE COOTBETCTBHE
MEXK/Ty MHO>KECTBOM
JICUCTBUTEIbHBIX UHCEN U
MHOKECTBOM TOYECK
KOOPJUHATHOU MPSMOU.
CpaBHeHUE NeUCTBUTEIILHBIX
yucels, apupmMeTudecKue
JOEUCTBUS C NE€UCTBUTEIIbHBIMU
YHCJIaMU.

[Mpubmmxénnoe 3Ha4YCHUE
BEJIMYHUHBI, TOUHOCTH
npubnmxeHusi. OKpyriicHHE
yucen. [pukuaka u

OIIEHKa pPE3yJbTaTOB
BBIYNUCIICHUM

N300pakaTh AEHCTBUTEIIbHBIC UHCIAa TOUKAMHU
KOOPAMHATHOM IIPSIMOM.

3anucepIBaTh, CPABHUBATh M YNOPHAJA0YUBATH
JOEUCTBUTEIILHBIC YUCIIA.

BbIOJIHATH, coyeTasi yCTHbIE U IUCbMEHHBIE TPUEMBI,
apupmMernyeckKkue AeMCTBUA C PALMOHAIBHBIMU YHCIIAMU;
HAXO/JAUTh 3HAYEHUSI CTEIICHEN C LIEJIBIMUA OKA3aTeIsIMUA
U KOPHEM; BBIYMCJATH 3HAUYCHUS YUCIIOBBIX
BBIPAYKCHUH.

IMonyuuTs npeacraBjeHue O 3HAUUMOCTHU
JICUCTBUTEIILHBIX YHCEJI B HPAKTUYECKON AESITECIBHOCTH
YeJI0OBEKa.

AHaJIM3HPOBATh U [€JaTh BbIBOJAbI O TOUHOCTHU
NPpUOIM>KEHUSI NS CTBUTEIIBLHOTO YUCIIa IIPU PEUICHUU
3ajad4.

OKpyYrJasiTh J€HCTBUTEIbHBIE YHUCIA, BbINMOJHATH
NPUKHUIKY pe3yJibTaTa BbIYHUCIICHUM, OLEHKY 3HAa4YCHUM
YHUCJIOBBIX BBIPAXXEHUU.

3HAKOMHUTBCS C UCTOPHeEN Pa3BUTHUS MAaTEMaTUKHU

YpaBHenusi| JIuneiiHoe ypaBHEHHUE. OcBauBaThb, 3alI0OMUHATL M NPUMEHATH Trpaduyeckue

u Pemenue ypaBHeHUH, MeTOAbI IPU PEIIEHUN YPAaBHEHUI, HEPABEHCTB U UX

HEPABEHCT | CBOOSIIINXCS K JIMHECUHBIM. CHUCTEM.

Ba. KBaznparHoe ypaBHEHHE. Pacno3naBarh 1ienbie U IpOOHBIE YpaBHEHUS.

YpaBHenusi| Pelnenue ypaBHEHUI, Pemiars JiuHeliHbIe U KBaJpaTHbIE YPABHEHM s, YPDAaBHECHUSI,

¢ OXHOM CBOJISIIITUXCSI K KBaJAPaTHBIM. CBOJISIIIIUECS] K HUM, IpOCTEeHIIIHe JTPOOHO-

nepemenHoii| bukBaapaTHbIe ypaBHEHUS. paloHaJIbHBIE YPaBHEHUSI.

(12 v) ITpumepsl permeHus IIpensaraTb BO3MOXKHBIE CIIOCOOBI PEIISHUS] TEKCTOBBIX
YpPaBHEHUU TpEeThEH U 3aja4, 00CyK/1aTh UX M peliaTb TEKCTOBBIC 3a/1aUU
4eTBEPTON CTEIICHEN pa3HBIMH CIIOCOOAMM.

Pa3IOKEHHUEM HAa MHOXXUTEIH. | SHAKOMHUTBLCH € UCTOPMell pa3BUTHUS MaTeMaTUKH
Pemenue npoOHO-
palMoHaIbHBIX YPaBHEHUMH.
Pemrenue TekcTOBBIX 3a1a4
anreOpanvyecKuM METOI0M
YpaBHenusi| Jluneiinoe ypaBHenue c¢ aBywmsi | OcBauBaTh 1 NPUMEHATb INPUEMBI PELICHUS] CUCTEMBI
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U IIEPEMEHHBIMHU U €ro rpaguk. JIByX JIMHEUHBIX YPaBHCHUN C ABYMs IICPEMEHHBIMHU U
HepaBeHceTr | CucreMa ABYX JMHEWHBIX CHCTEMBI JIByX YPaBHEHUU, B KOTOPBIX OJIHO ypaBHEHHUE
BAa. YPaBHEHUH C IBYMs HE SIBJIAETCS JIUHCUHBIM.
Cucrembl | mepeMeHHBIMH U €€ pemreHue. | Uemoab3oBaTh QyHKIIMOHATBHO-TpagUIeCcKue
ypaBHeHuii | Perienne cucrem aByx NPEIACTABICHUSA U1 PelIeHUs U UCCIIeJOBAHUS YPAaBHECHUN
(12 v) YPaBHEHUM, OJHO U3 KOTOPBIX | U CUCTEM.
JIMHEWHOE, a IPyroe — BTOPOH | AHAJM3UPOBATH TEKCTHI 337124, pelmiaTb Ux
CTEIIEHU. anreOpanyecKkuM criocoOboM: MepexXoJaUTh OT CIIOBECHOU
I'padpuueckasunTepnperanus | GopMyJIMPOBKH YCJIIOBHS 3aJ1ayM K ajJireOpandecKkou
CHUCTEMbl YpaBHEHUU C MOJIE€JIM IYTEM COCTABJICHUSI CUCTEMBI YPABHEHUU;
JIByMsI IEPEMEHHBIMH. peuaThb COCTAaBICHHYIO CUCTEMY YPaBHEHUN;
Penienne TekcToBBIX 3a71a4 HHTEepPNpeTHPOBaTh pe3yabTaT.
aireOpandyecKkuM crocooom 3HAKOMHUTBCS ¢ MCTOPUEH PAa3BUTHUS MAaTEMAaTUKH
Ypasuenusi| HucioBble HepaBeHCTBAa M HUX | UHTaTh, 3alIUCHIBATh, IOHMMATh, HHTEPIPETHPOBATH
U cBOlMCTBA. HEPaBEHCTBA; UCIIOJIb30BaTh CUMBOJIMKY U TEPMHUHOJIOTHIO.
HepaBeHCcT | JImHelHBbIE HEpPABEHCTBA ¢ | BoImoJIHATH MpeoOpa3oBaHus HEPABSHCTB, HCMOJIb30BATh
Ba. OJIHOM mNepeMeHHOW U  uX | JJIis IpeoOpa3oBaHUsl CBOMCTBA YHUCIJIOBBIX HEPABEHCTB.
HepaBencr | pemenwue. Pacno3HaBaTh JIMHEMHBIC U KBaJpaTHbIC HEPABEHCTBA.
Ba (14 4) Cucremsl JUHENHbIX | Pelnarh JIMHEIHbIE HEPABEHCTBA, CUCTEMBbI JIMHEHWHBIX
HEpPaBEHCTB C OJTHOM | HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOUAIOIIINX
IIEPEMEHHOMN U UX pELICHUE. KBaJIpaTHOE HEPABEHCTBO, U peliaTh UX; 00CyKAATh
KBangpatHele HepaBeHCTBAa U | HOJyYEHHBIE PELICHMUSI.
UX pEILICHUE. HN3o6paxaTrs pelieHHWe HEpPaBEeHCTBA U CHCTEMBI
I'padpuueckast  mHTEepHnpeTalysl | HEPAaBEHCTB Ha YHUCJIOBOH MPSMOI, 3alIMCBIBATH PEIICHUE
HEPaBEHCTB u CHCTEM | C TIOMOIIbIO CUMBOJIOB.
HEpPaBEHCTB c asywms | Pemateb KBaJIpaTHbIEC HEpaBEHCTBA, HUCTIONB3YSI
IIEPEMEHHBIMU rpadpudyecKkue MpeacTaBICHUS.
OcBanBaTh M NPHUMEHSATH HEPABEHCTBA MpPHU pELICHUU
pa3iMYHBIX 3a7a4, B TOM 4YHCJIE OPAKTUKO-OPUEHTHUPO-
BaHHBIX
®dyukmuu | KBagparnunas pyHkuuys, eé Pacno3naBarthb BUBI N3y4aeMBbIX bysaKIINIT;
(16 u) rpaguk u cBoMcCTBAa. WLTIOCTPUPOBATH cXeMaTHYEeCKH, 00BSICHATH
I[TapaGomna, koopaAUHATHI pacrioyio’)KeHHue Ha KOOPAMHATHOW IUIOCKOCTH TpadUKOB

BEPILMHBI TapadoJIbI, OCh
CUMMETPHUH NapadOITbI.

¢yukumii Buma:y = kx, y = kx + b, y ::E, y = ax® y
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CreneHHbIC PYHKIINU C
HATypaJIbHBIMH TTOKa3aTEIISIMHA
2 n 3,ux rpauKu U CBOWCTBA.
I'paduku dpyskmuii: y = KX,

= ax’, y = \/X, Yy = | X | B 3aBUCUMOCTH OT 3HA4YCHUU
K03(p(pULIMEHTOB; ONUCHIBATh UX CBOMCTBA.

Pacno3naBarhs KBaJIpaTHU4YHYO (QYHKIHIO IO popmyJie.
IIpuBOoAUTH NPpUMeEPHI KBAAPATUYHBIX 3aBUCUMOCTEH U3

y=kx +Db, y :E’ y = ax?, pearbHOM XU3HH, (PU3UKH, TECOMETPHUH.
BeisBiassTH U  0000mmaTh OCOOCHHOCTH  rpaduka
y=ax’,y= VX, y= |x| KBaJpaTHYHON GyHKIMH Y = ax’? + bx + c.
Ctpourb W  u300paxkaThb  cxeMaTudeckm  Tpaduku
KBaJ[paTUYHBIX (PYHKIIUH, 3alaHHBIX (opMyIaMHu BUaa Y =
ax?,y =ax? + g,y = a(x + p)2,y = ax®> + bx + c.
AHaJIU3UPOBATH U IPMMEHATH CBOMCTBA U3YUYEHHbBIX
(GYHKIIUI 171 UX TIOCTPOSHUS, B TOM YHCJIE C TOMOIIBIO
HU(POBBIX PECYPCOB
Yucaosbie | [lonaTue qucyioBor | OcBauBaTh UM NPHUMEHATH HWHJIEKCHBIE OO0O3HAYCHUS,
NnocJjeioBa | IIOCJIENOBATEIIBHOCTH. CTPOMTHL peuyeBble BBICKA3bIBAHUSI C MCHOJIb30BAaHUEM
TeJIbHOCTH | 3aJlaHHE€ [OCJIEI0BATEJIBLHOCTH | TEPMUHOJIOIUH, CBSI3aHHOU c MMOHSITUEM
(12 ) peKyppeHTHOU  (GopMylIoil U | HOCIEI0BATEILHOCTH.
(popmyoit N-ro usneHa. AHaJIM3UPOBATH dhopmyy n-ro YyJIeHa
Apudmernueckast U | HOCJIEIOBATEILHOCTH WJIU PEKYPPEHTHYIO GopMylly H
reoMeTpuyeckass  IPOrpPeCcCHUU. | BBIYMCIATh YIECHbl IOCJIEI0BATEIbHOCTEN, 3aJaHHbBIX
DopmyIibl n-ro 4jeHa | 3TUMHU (POpMYyJIaMHU.
aprudmeTnueckoi U | YcTaHaBIMBATh 3aKOHOMEPHOCTH B IIOCTPOEHUU
T€OMETPUYECKON  IPOrpeccuid, | MocieJ0BaTEIbHOCTH, €CJIU BBIIMHCAHBI IIEPBbIE€ HECKOJIBKO
CYMMBI MEPBBIX N YJIEHOB. €€ YJIEHOB.
HN3obpaxxenue qieHoB | Pacnmo3dHaBaTh apudMeTH4YecKyl0 U TI'€OMETPUUYECKYIO
apudmeTnueckoit W | IPOTrPECCHUU TIPU Pa3HBIX CIIOCO0aX 3aJIaHUsI.
reoMeTpuueckor  mporpeccuii | Pemiath 3aaun ¢ Mcnosab3oBaHueM (Gopmys N-TO YjeHa
TOYKAaMHW Ha  KOOPJWHATHOU | apu(PMETHUYECKOM M  TeOMETPUUYECKOH  Iporpeccui,
IIJIOCKOCTH. CYMMBI MEPBBIX N YJIEHOB.
JInHenHbI u | M300pakarb 4YJI€HBI IOCIEA0BATEIbHOCTH TOYKaMM Ha

DKCHOHEHIIMAJIbHBIN POCT.
Cno>xHbl€ POLEHTHI.

KOOPAWHATHOW MJIOCKOCTH.

PaccmaTrpuBarh npuMepbl MpPOLECcCOB U SABJICHUN U3
peajJbHOM JKW3HM, WUIIOCTPUPYIOIIHE MW3MEHCHHUE B
apu(METHUECKON HOpPOrpeccCur, B T'€OMETPUYECKOM
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IIPOTPECCHU; N300pakaTh COOTBETCTBYIOIIHE
3aBUCHUMOCTH I'paUIeCKU.

Pemars 3aaa4u, CBSI3aHHBIC c YHUCIIOBBIMU
[I0CJIC/IOBATEIIBHOCTSIMH, B TOM YHCIE 3aJlauyd U3
peaJlbHOM  >KM3HM C  HMCIOJIB30BAaHUEM  LHM(PPOBBIX
TEXHOJIOTUH  (PJIGKTPOHHBIX  TaOMHMI, TpadUIecKoro
KaJIBKYJISITOpa M T.I1.).

Pemiath 3a7a4y Ha CJIOKHBIE MOPOIEHTHI, B TOM YHCIIE
3aaul W3 PpPEaJbHOW TIPaKTHKUA (C HMCHOJIb30BaHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBLCHA C ﬂCTOpI/Ieﬁ Pa3BUTUA MATCMATUKH.

IToBTOpEHHE
,
0000mIEHME,
CHCTEMATH3
anusa
3HAHMI

(18 u)

Yucyia ¥ BbIYHCIEHHUs (3aITHCH,
CpaBHEHHE, e CcTBUS c
HeﬁCTBHTCHBHBIMH qucjiaMu,
4quCcJIoBasl MpsiMasi; MPOLCHTHI,
OTHOIIIEHU, IIPOIIOPLIUH;
OKpyTJICHHE, TIpUOJIMKEHUE,
OIIEHKA; pEIIeHHUE TEKCTOBBIX
3a/1a4 apuMeTHIECKUM
criocodbom)

OnepupoBars NOHATHUAMM. MHOXECTBO, IOJMHOYKECTBO,
onepauuu Haz MHO>K€CTBaMU; HCIO0JIb30BATH
rpadguyeckoe MOpeaCTaBICHUE MHOXECTB JJIsi OITMCAHUS
peajbHBIX MPOLIECCOB U SIBJICHUM, IPU PELICHUM 3a1a4 U3
NPYyTUX yUYEOHBIX MPEIMETOB.

AKTyaJM3upoBaTh TEPMHHOJIOTHIO W OCHOBHBbIC /ICHCTBUA,
CBSI3aHHBbIE € YHCJAMM. HATypaJbHOE YHCIIO, NPOCTOE M
COCTaBHOE 4YHWCJIA, JEJIMMOCTb HATypajbHBIX  YHCEJl,
NPU3HAKA JEJIMMOCTH, LEJ0€  YHUCIO, MOAYJIb 4YMCIIa,
OOBIKHOBEHHAsi M JeCATUYHas JIpoOM, CTaHIAPTHBIM BUJ
4yHciia, apu(PMeTUuecKril KBaJIpaTHbIM KOPEHb.

BbinoiHATL JelicTBUSl, CPAaBHUBAThL MW YHNOPSA0OYMBATH
4yycia, MPEeACTaBJIsATh 4YHCJIa Ha KOOPJAMHATHOM TIpsIMOM,
OKpYIJISITh YWCJIa; BBINOJHATHL HNPUKUAKY U OLEHKY
pe3ynbpTara BEIYHUCICHUM.

Pemiats TekcTOBBIE 3aJauM apuPMETHUECKHUM CHOCOOOM.
Pemiate mpakTHdeckmue 3aJadM, COIAEPIKAIIUE MPOLEHTHI,
JI0JIU, YacCTH, BBIPAXKAIOIIUE 3aBUCUMOCTU: CKOPOCTb —

BpeEMsIT — paccTOsiHME, LieHa — KOJMYECTBO —
CTOUMOCTb, 00BEM paboThI — BpEMs —
MIPOU3BOJAUTEIIBHOCTh TPYJia.

Pa3zoupartn peanbHbIe >KU3HEHHBIE CUTYyalluH,

dopmyaupoBaTh UX Ha S3BIKE MaTeMaTUKHU, HAXOQJAUTh
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peuieHre,  IpUMEHSIs MaTeMaTU4YeCKU
MHTEPNPETHPOBATH PE3yJIbTaT

armapar,

AJiredbpanyeckue BbIPaKeHHU
(mpeoOpa3zoBaHHue
anreOpanvecKkux  BBIPAKEHUM,

JIOIYCTUMBbIE 3HAUCHUS )

OnepupoBatb  NOHSATHSIMH:  CTCICHb  C
nokasareyieM, apuMETHYCCKUN KBaJgpaTHBIN
MHOTO- 4JI€H, ajireOpanyeckas ApoOb, TOXKJIECTBO.
BBINOJHATH OCHOBHBIE I€HCTBUS: BBIIOIHATE PACYETHI ITO

LIEJIbIM
KOpPEHb,

dbopmynam, npeoOpa3oBhIBATH LeJbIe, pOOHO-
palMOHAIbHBIC BBIPAXKCHUSI U BBIPAXKCHUSI C KOPHSIMU,
pealn30BBIBATh  PA3JIOKCHHUE MHOTO4JICHA Ha

MHOY>HUTEJIM, B TOM 4YHCJIE C HCIOJb30BaHHEM (HOpMYII
Pa3HOCTH KBaJApaTOB M KBaJpara CyMMBI M Pa3HOCTH;
HaxXxOJUTh JOIIyCTUMBIC 3HA4Y€HHUs IEPEMEHHBIX JUIA
JIPOOHO-pAaTMOHAIILHBIX BBIPAXKEHUM, KOPHEH.
MoaeaupoBarh C MOMOILIBIO (GOPMYJI peaIbHbIE MPOLECCHI
U SIBJICHUS

DyHKIUH (mocrtpoenue,
CBOMCTBA U3YUYEHHBIX (DYHKIIU;
rpaguueckoe peleHue

YPaBHEHUH U UX CUCTEM)

OnepupoBatb NOHATUAMU: QYHKIIUS, TpaPuK QYHKIINH,
Hy1 (QYHKIAH, OTPOMEKYTKH 3HAKOITOCTOSHCTBA,
OPOMEXKYTKU BO3pacTaHUsl, yObIBaHUSI, HAUOOJIbIIIEEe U
HaWMEHBbINIee 3HAUYCHUS (PYHKITUU.

AHa/IM3UpOBaTh, CpPaBHUBaTbh, OO0CY)KIaTb  CBONCTBa
(yHKIUHI, CTPOUTH UX IpadUKHU.
OnepupoBarthb MOHATUSIMHU: npsimast

MPONOPIHUOHAIBHOCTh, OOpaTHasi MNPOHNOPLHOHAIBHOCTD,
nuHeWHas QyHKUUs, KBaJpaThuyHas (QpyHKIUs, napadoia,
ruriepboa.

HUcnoan3oBarb rpaukm Jis1 ONPEJICICHUST CBOMCTB,
IIPOLIECCOB M 3aBUCHUMOCTEM, Ul pELICHUs] 3a7ad U3
JPYTUX YYEOHBIX TIPEAMETOB M peaJibHOW >KU3HU;
MOJeJIUPOBATHL C TMOMOIIBIO TIpadUKOB pealabHbIC
OPOLIECCHI U SIBJICHUS.

Beipaxars popmMyJIaMH 3aBUCUMOCTH MEXKAY BEJIMUYNHAMU

Pe3eps
(10 yacos)

Pacnipenenenne pe3epBHBIX YacoB:
- IPOBEICHUE OLEHOYHBIX MPOIEAYD
(PITP, BIIP u T.1);
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- obecriedeHre BHITIOTHEHUS
coJiepKaHus padoYNX IPOrpaMM B
MOJTHOM 00BbeMe (Ipu
koppektupoBke KTII B ciayuae
HEOOXOJIMMOCTH C YYETOM JaT,
BBITIABIINX HA MPA3THUKU U
MepPEeHOCca BHIXOIHBIX, KAPAHTHUH U
T.J1.);

- 00001Iaro1Iee TOBTOPECHHE
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Ilnanupyemble pe3yIbTaThl 0CBOCHHSA Y4eOHOI0 Kypca
OcBoenue ydyeOHOro mpenmera «MareMaTuka» B TOM YHCIIEe Y4eOHOro Kypca «Anredpa» IOKHO
o0OecneunBaTh JOCTHKEHHE HAa YPOBHE OCHOBHOI'O OOLIEr0 OOpa30BaHUS CIEIYIOIIMX JMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB!

JIMYHOCTHBIE PE3VYJIbTATHI

JIM4HOCTHBIE  pe3yNbTaThl  OCBOGHMSI  IMpOrpaMMbl  y4deOHOro mpeamera  «Marematukay
XapaKTEePU3YIOTCS:

Ilampuomuueckoe 6ocnumanue:

MPOSIBJIEHUEM MHTEpeca K MPOHUIOMY M HACTOSALIEMY POCCHUMCKOM MaTe€MaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUAM POCCUHUCKUX MATEMATUKOB M POCCHUMCKOM MaTeMaTUYECKOW IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTUKEHHUM B IPYTUX HayKax U MPUKIAJHBIX cepax.

I'pasicoanckoe u 0yxo8HO-HpaBCMBEHHOE 8OCHUMAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sI3aHHOCTEN I'pa)<IaHWHA U pealii3alliy €ro Mpas, MPeICTaBICHUEM O
MaTEeMaTHYeCKUX OCHOBaX (DYHKUMOHUPOBAHUS Pa3NUYHBIX CTPYKTYp, SIBICHUH, MpoOLEIyp
IpaXTaHCKOro oOmecTBa (BBIOOPHI, OMPOCHI M IIP.); TOTOBHOCTBIO K OOCYXKICHHIO STHYCCKHX
mpo0yieM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTH)KCHHI HayKH, OCO3HAHHEM Ba)XXHOCTHU
MOPJIbHO-ITUYECKUX MPUHIIMIIOB B IESITEIIBHOCTU YUYEHOTO.

Tpyoosoe socnumanue:

YCTAaHOBKOM HA AaKTUBHOE Yy4YacCTHUE€ B pELICHUWUM [MPAKTUYECKUX 3aJad  MaTeMaTUYECKOU
HaIpaBJIEHHOCTH, OCO3HAHMEM BAXXHOCTH MATEMAaTUYECKOrOo OOpa30BaHMsI Ha MPOTSIKEHUU BCEH
KU3HU JJI1 YCIEUIHOW MpodecCHOHANbHON NeATeNbHOCTH M Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAaHHBIM BBIOOPOM U TMOCTPOCHHEM HHIUBUAYaTbHOW TPACKTOPUU OOpA30BaHUS U >KU3HEHHBIX
TJTAHOB € YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TIOTPEOHOCTEH.

Ocmemuyeckoe socnumanue:

CIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETHYECKOMY BOCIIPUSTHIO MaTEMaTHIECKHX 00BEKTOB, 3a/1a4,
pelIeHu, paccyXAeHUil; YMEHHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

Llennocmu nayynoeo nosHauus.

OpUEHTAIIMEH B JICSITEIIPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAaYYHBIX MPEICTAaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, MPUPOJABI U OOIIECTBa, MOHUMAHUEM MaTeMaTH4YeCKOW HayKu
KaKk c@epbl 4YelIOBEUECKOW MACSATENBHOCTH, OJTallOB €€ pPa3BUTUS M 3HAYMMOCTH IS Pa3BUTHS
LMBWINA3AIMU; OBJIAJICHUEM S3BIKOM MAaTE€MATHUKH M MAaTeMAaTHYE€CKOW KYJIbTYpOH Kak CpeICTBOM
MMO3HAHMS MUPA; OBJIAJICHUEM TPOCTEUILIMMU HaBbIKAMH MCCIIEI0BATEIbCKON NEATEIbHOCTH.
Du3zuueckoe gocnumanue, Gopmuposarue Kyibmypuvl 300P08bsl U IMOYUOHATLHO20 OA2ONONY YU
TOTOBHOCTBHIO MPUMEHSITh MaTEMAaTUYECKHUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBBS, BEJICHUS 37J0POBOTO
oOpa3a >XU3HU (370pOBOE MHUTaHHE, COATAHCHUPOBAHHBIA PEXUM 3aHITUA M OTIbIXa, PEryispHas
¢u3nueckas aKTUBHOCTb); COPMUPOBAHHOCTHIO HaBbIKa pe(IeKCUU, MPU3HAHUEM CBOEro IpaBa Ha
OIIMOKY U TaKOTO K€ MpaBa IPYyroro 4eroBeKa.

OKonoeuueckoe socnumanue:

OpUEHTAIIMEeH Ha MPUMEHEHUE MaTeMaTHYECKUX 3HAHUU I PEIICHHs 3a7a49 B 00JaCTH COXPAHHOCTH
OKpY’Kalollled cpeibl, IUIAaHUPOBAHMS TMOCTYNKOB M OLIEHKM HX BO3MOXHBIX MOCIEICTBUM s
OKpY’Karollle Cpe/pl; OCO3HAHMEM TJ100albHOIO XapakTepa HKOJIOTMYECKHUX MpoljeM W myTell ux
peuieHusl.

Jluunocmuvie pezyremamsi, obecneyugarouwjue aoanmayuro oodyuanue2ocs K U3 MeHAIOUUMCS
VCIOBUAM COYUATLHOU U NPUPOOHOTL CPEOb:

TOTOBHOCTBIO K JICUCTBUSIM B YCIOBUSAX HEOMPEACIEHHOCTH, TIOBBIIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTHU Yepe3 MPaKTUUYECKYIO IEATeNIbHOCTh, B TOM YKCIIE€ YMEHUE YUUTHCS y IPYTUX JIOJEH,
nmpu- oOpeTaTh B COBMECTHOM JCSATEIHHOCTH HOBBIC 3HAHWS, HABBIKM W KOMIIETCHIIMM W3 OIbITa
APYTHX;

HE0OXOIMMOCTBIO B (JOPMUPOBAHUU HOBBIX 3HAHWIA, B TOM 4YHcle (GOPMYyIUPOBATh UJCH, MOHSITHS,
runore3bl 00 oOBbEKTaX M SIBICHUSAX, B TOM YHCIE paHEee HE HU3BECTHBIX, OCO3HaBATh JEPUIUTHI
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COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAlLMIO, BOCIPHHMMATh CTPECCOBYIO CUTYAIMIO Kak
BBI30B, TPeOYIOIIMH KOHTPMEp, KOPPEKTUPOBATh NMPHUHUMACMBIC PEIICHUS W JeHCTBUSA, (OpPMYIIHU-
pOBaTh M OLIEHUBATh PUCKHU U MOCIEICTBHS, (POPMUPOBATH OIBbIT.

METAIIPEJIMETHBIE PE3YJIbTAThBI

MertanpeameTHble  pe3yibTaTbl OCBOEHHUSI Mporpammbl  ydeOHoro mnpeamera «MaTemaThkay
XapaKTEepPU3YIOTCS OBJIAJICHUEM VHUBEPCANbHLIMU HOZHABAMETbHBIMU OCliCMBUAMU, YHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OeUCMBUAMU U YHUBEPCATbHBIMU Pe2YIAMUBHBIMU OCUCMBUIMU.

1) VHuueepcanrvhvie no3HasamenvHvle Oelicmsus — obecneuusarom — Gopmuposanue  6A308bIX
KOCHUMUBHBIX NPOYECCcOo8 00y4arouuxcs (0ceoeHue Mmemooos NO3HAHUSL OKPYICAIOUe20 Mupa,
npuMeHeHue 102U4eCKUX, UCCIe008ameNbCKUX onepayuil, yMmeHul pabomams ¢ ungopmayueli).
ba3oBbIe JOormuecKue JCHCTBHUS:

—  BBIBJIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC NMPH3HAKHM MAaTEMaTHUYECKHUX OOBEKTOB, MOHSATHH,
OTHOILIEHUH MEXIy TMOHATHAMHU; (DOpMyIUpOBaTh OMNpPENETCHUs TOHSATUN; YCTaHABIMBATH
CYUIECTBEHHBI MpH3HAK KIAacCU(UKALUK, OCHOBAaHUS Uid OOOOIICHHWS WU CpaBHEHUS, KPUTEPUU
MIPOBOIMMOTO aHAJIN3A;

—  BOCIpUHUMATh, (OPMYJIUPOBATH U MPEOOPa3OBBIBATH  CYKIACHUS:  YTBEPAUTEIIbHBIE U
OTpHLIATENIbHBIE, €TUHUYHBIC, YACTHBIE U O0IUE; YCIOBHBIE;

—  BBIBJITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U NMPOTUBOpEUHUs B (aKTax, TaHHBIX,
HAOJMIOACHUAX U YTBEpXKIEHMSX; IpeasaraTb KpPUTEPUM JJIs BBIABICHUS 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUU;

— JenaTh BBIBOABI C HCIOJIB30BAHHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U HWHIYKTHUBHBIX
YMO3AKJIFOUEHUH, YMO3aKIIIOUEHHUH 110 aHAJIOTUU;

— pasdupaTh JIOKA3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKIACHHWHA (NpsSMble W OT MPOTHBHOTO),
IIPOBOJIUTh CaMOCTOSITENIbHO HECJOXHbBIE JO0Ka3aTelbCTBA MAaTEeMAaTHYECKUX (PAKTOB, BBICTPaMBATh
apryMeHTaluI0, IPUBOIUTH PUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS;
— BbIOUpaTh crnoco0 penieHus y4eOHOU 3amauu (CpaBHMBATh HECKOJbKO BAapHUaHTOB PpELICHMS,
BbIOMpPATh HanboJIee MOIXOAIIIMMI ¢ YIETOM CaMOCTOATENBHO BbIAETICHHBIX KPUTEPHEB).

ba3oBble Mccien0BaTenbCcKue AUCTBUS

—  HCIIONIB30BaTh BOMNPOCHI Kak HCCIENIOBATEIbCKUI MHCTPYMEHT TO3HaHUS; (OPMYIUPOBATh
BONIPOCHL, (DUKCUpYIOIIME MPOTHUBOpPEYHE, MPOOJIEMY, CaMOCTOSTENbHO YCTaHABIMBaTb HCKOMOE U
JaHHOe, (POPMUPOBATh TMIIOTE3Y, APT'YMEHTUPOBATh CBOO MO3UIIUIO, MHEHHE;

— TPOBOAMUTH IO CaMOCTOSITEIbHO COCTaBIEHHOMY IUIaHY HECIIOKHBIH SKCHEPUMEHT, HEOOJbIIoe
UCCIIEIOBAHKE 110 YCTAaHOBICHUIO OCOOEHHOCTEH MAaTEMAaTUYECKOr0 00BEKTA, 3aBUCUMOCTEN 00OBEKTOB
MEXIy CO0Oi;

—  CaMOoCTOSITeNTLHO (OPMYIHPOBATH OOOOIICHHWS W BBIBOJABI [0 pPE3yJIbTaTaM IPOBEIEHHOTO
HAOIIO/IEHNUsI, WCCIIEIOBaHMs, OILIEHHWBATh JIOCTOBEPHOCTh IMOJIYYEHHBIX pE3YJIbTAaTOB, BHIBOJOB U
0000IIIeHMIT;

—  TPOTHO3MPOBATh BO3MOXKHOE Pa3BHTHE IPOIECCa, a TAKXKE BBIIBHTATh IMPEAMOIOKEHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nadopmManmeii:

—  BBUIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTh HWH(MOpPMALMU, MAHHBIX, HEOOXOTUMBIX IS
peIICHUS 3a]1a9H,

—  BbIOMpaTh, aHATU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MHPOPMAIIMIO Pa3IHMUHBIX
BUJIOB U ()OPM IPECTABICHHUS;

—  BBIOMpaTh GopMy NpescTaBlIeHUs] HHPOPMALUU U WIUTIOCTPUPOBATH pelllaeMble 3a/1a4l CXEMaMH,
JrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOUHAIMSMU;

— OLEHMBAaTh HaA&KHOCTh HWHGPOpPMAIMM TO KPUTEPHSIM, NPEIJIOKEHHBIM YUHUTEIEM MU
C(OpMYIHPOBAHHBIM CAMOCTOSITEIBHO.

24



2)VHusepcanvhvlie KoMMyHUKamueHole Oelicmausi 006ecneyusarom cQopmMupo8aHHOCHb COYUATbHbIX
HABbIKO8 00Y4AOUWUXCHL.

OOwenue:
—  BOCIPUHUMATH ¥ (POPMYIUPOBATH CYXJICHHUS B COOTBETCTBHUHU C YCIOBHSIMM M IEISIMH OOINCHUS;

SCHO, TOYHO, TPAMOTHO BBIPAXAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCBMEHHBIX TEKCTaX, /JaBaTh
MOSICHEHUSI 110 X0y PELICHHUs 3a7]aui, KOMMEHTUPOBATh MOJIyYeHHBIN pe3yJbTarT;

— B Xo0je 00CyX/IeHus 3a7aBaTh BOIPOCHI 0 CYLIECTBY 00CYX/1aeMOW TEMbI, TPOOIEMbI, peIacMoit
3a7a4yM, BBICKA3bIBATh HWJICH, HAIEJCHHBIC HAa IOMCK PEIICHHS; COIOCTABIATh CBOU CYXKACHHS C
CYXIEHUSMH JAPYIHMX YYaCTHHKOB JHMAlora, OOHapy)KMBaTh pa3jiMyhe U CXOACTBO MO3UIMI; B
KOppeKTHOH (popMme GopMynrpoBaTh pa3HOIIIACHS, CBOM BO3PAXKEHHUS;

— TPEACTaBIIATh PE3YNbTaThl pELICHHs 3aJaud, SKCIEPUMEHTa, WCCIEAOBAaHMs, IPOEKTa;
CaMOCTOSITENILHO BHIOMpAaTh (GOpMaT BBICTYIUICHHS € Y4ETOM 3a/a4 NPE3CHTAllMd U OCOOCHHOCTEH
ayJAUTOPHUH.

CoTpyIHMYECTBO:

— TIOHUMATh M UCIIOJIb30BAaTh NPEHMYIIECTBA KOMaHIHON M WHANBUIYaIbHONW PaOOTHI IIPH PEILICHUH
y4eOHBIX MaTEeMaTHUECKUX

— 3aja4; NPUHUMATH LEJb COBMECTHOH IEATENFHOCTH, IJIAHUPOBATH OPraHU3AIMI0 COBMECTHOMN
paboThI, pacrpenesnarts BUABI pabOT, JOTOBAPHBATHCS, OOCYKIOATh IMPOIECC M Pe3ylbTaT pPadOTHI;
00001aTh MHEHHSI HECKOJIBKHX JIFOJICH;

—  y4acTBOBAaTh B I'PYNIOBBIX (opMax paboThl (0OCYKIEHUS, 0OMEH MHEHHUSIMHU, MO3TOBBIC IITYPMBI
W JIp.); BBIIOJHATH CBOIO 4YacTb pabOThl M KOOPIWHHPOBATH CBOW JEHCTBUS C APYTHMH YJICHAMHU
KOMAaHJIbI; OILEHWBATh KAueCTBO CBOETO BKI3Ja B OOMMH MPOAYKT IO  KPUTEPHSM,
copMyIHPOBaHHBIM yYaCTHHUKAMU B3aHMO/ICHCTBUSL.

2) VYuusepcanvuvie pecynamugnwvie Oelicmeus obecneyusaiom @OOpPMUPOSAHUE  CMbICIOBbIX
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.

Camoopranuzanus:

—  CaMOCTOSITEIbHO COCTaBJATh IUIAH, AJITOPUTM pELICHHs 3aJa4d (MM €ro 4acTb), BbIOMpAaTh
CTOCO0 pemeHHs C yYETOM UMEIOIINUXCSI PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEILICHUH ¢ y4ETOM HOBOI MH(OpMAIUH.

CaMOKOHTPOJIb:

— BIIQJETh CIOCO0AaMH CaMOIIPOBEPKH, CaMOKOHTpOJS TIpolecca | pe3yiabTaTra pEeHIeHUs
MaTeMaTHYeCcKOM 3a1auu;

—  TPenBHUIETH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEIICHUH 33/1a4, BHOCHUTH KOPPEKTHBEI
B JICATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAMIEHHBIX OLIMOOK, BBISIBIEHHBIX TPYAHOCTEH;

—  OLICHMBATh COOTBETCTBUE pe3yibTaTa AEATEIbHOCTH IMOCTABICHHOM 1IETN U YCIOBUAM, OOBSICHATh
NPUYUHBI  JTOCTM)KEHUS. WM HEJOCTIDKEHHsI IeJIM, HaxOJWTh OMmMHOKY, JaBaTb OIEHKY
IPUOOPETEHHOMY OTIBITY.

I[MPEJMETHBIE PE3VYJIbTATBI
OcBoenne ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOM IIKONBI JIOJDKHO OOECIeurBaTh
TOCTIDKEHHE CIIeTYIONINX MPEAMETHBIX 00pa30BaTEIbHBIX Pe3yIbTaTOB:

7 kyacc

Yucna u évluucienus

— BeimonHATE, codeTas YCTHBIE W TNHCHhMEHHBIE TPHUEMBI, apu(QMETHYeCKhe HCHUCTBUS C
panoHaIbHBIMU YUCIIAMH.

— HaxonuTh 3Ha4YeHUS YHCIIOBBIX BBIPAKCHUH; MPAUMEHSITH Pa3HO- 00pa3HbIe CITOCOOBI M IPUEMBI
BBIUMCIICHUS] 3HAaYCHUH IPOOHBIX BBIPAXKEHUH, COJIEpKAIMX OOBIKHOBEHHBIE U JIECSTUYHBIC
Tpoowu.

— Ilepexoauts OT 0J1HOM QOPMBI 3aMKMCH YUCEI K APYroi (MpeoOpa3oBbIBATh JECATHUHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHUHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUUHYIO
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IpoOb).

— CpaBHMBATB U YIOPSIOYMBATh pallMOHATIbHBIC YUCIIA.

— OkpyrisaTh yucha.

— BBINONHATE NPUKHUIKY M OLIEHKY pe3yJibTaTa BbIYMCIEHUH, OLEHKY 3HAYEHUH YHCIOBBIX
BBIPAYKCHHUIA.

— BBInosHATE 1EHCTBUSL CO CTENEHAMH C HATYPaIbHBIMU [TOKA3aTEIIMHU.

— IlpuMeHATH NPU3HAKK JETUMOCTH, PA3JI0KEHNE HA MHOXKUTENIN HATYpPAJIbHBIX YUCEIl.

— Pemath NpakTUKO-OPUEHTUPOBAHHBIE 3aJauyd, CBA3aHHbIE C OTHOLIEHHEM BEJIMYMH,
IIPONOPLIMOHAJIBHOCTbIO BEJIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH PE3YJbTaThl PELICHUS
3aJa4u ¢ y4€TOM OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMbIX OOBEKTOB.

Anzedopauueckue evlparxcenus

— Hcnonb3oBate anreOpandyeckyrd TEPMUHOJIOIMIO U CHUMBOJMKY, NPUMEHATH €€ B Ipoliecce
OCBOCHHUSA y4eOHOT0 MaTepuaa.

— HaxonuTh 3HaueHHsI OYKBEHHBIX BBIPOKECHHH MTPU 33JaHHBIX 3HAUYCHUSX IEPEMEHHBIX.

— BpmonHATe TpeoOpa3oBaHUs IEJIOr0 BHIPAKEHUS B MHOTOWIEH NPUBEICHUEM I10T00HBIX
CJIaraeMbIX, paCKpbITHEM CKOOOK.

— BBINosnHATE YMHOXKEHHE OJJHOWIEHA HA MHOTOYIEH U MHOTOYJIEHAa Ha MHOI'OWIEH, IPUMEHSThH
(dbopMyIBI KBaipaTa CyMMBI U KBaJpaTa pasHOCTH.

— OcymecTBIATh pa3ioKeHne MHOIOWIEHOB Ha MHOKUTEIH C II0- MOIIbIO BEIHECEHUS 32 CKOOKHU
O0IIEero MHOXHUTENS, TPYNIUPOBKM CJIaraeMblX, MPUMEHEHHS (QOpPMYyN COKPaIIEHHOTO
YMHOKEHHUSL.

— IlpumensaTs npeoOpa3oBaHUS MHOTOUWIEHOB JUIsl PELIEHUS pa3- JUYHBIX 33a[a4 U3 MaTEeMaTUKH,
CMEXKHBIX [IPEIMETOB, U3 peabHON MPAKTUKH.

— Hcnonb3oBaTh CBOMCTBA CTENEHEH € HaTypalbHBIMU IIOKa3aTelisi- MU JJs [peoOpa3zoBaHUs
BBIPaKCHUM.

Ypasnenusn u nepasencmea

— Pemars nuHENHbIE ypaBHEHHA C OJHOM IIEPEMEHHOM, INPHUMEHSsI IpaBWJa Iepexofa oOT
HCXOJHOTO YPaBHEHMsI K paBHOCUIbHOMY eMmy. [IpoBepsiTh, SIBIS€TCS JIM YUCIO KOPHEM
ypaBHEHUS.

— [IpumensTs rpaguueckre METOIbI IPH PEIICHUH JTUHEWHBIX YPAaBHEHUN U UX CHCTEM.

— IlopOupars mpuMepsl map 4ucell, ABISIOUIMXCS PEIIEHUEM JIMHEHMHOro YpaBHEHMsSI C JBYMsI
IIEPEMEHHBIMH.

— Crpoutb B KOOPJMHATHOW TUIOCKOCTH I'pauK JIMHEHHOIO YpaBHEHHS C JIByMsI IIEpEeMEHHBIMU;
M0JIb3YACh Tpa)uKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPAaBHEHUSI.

— Pemars cuctembl JBYyX JMHEHHBIX ypaBHEHUH C JBYMsI NEPEMEHHBIMM, B TOM YHCIE
rpaduyecKu.

— CocraBiiaTh U peuarh JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEMHBIX YPAaBHEHUH 110 YCIOBHUIO
3aJ1a4M, UHTEPIPETUPOBATh B COOTBETCTBUH C KOHTEKCTOM 3a/1a4M MOJY4EHHbIN pe3yNbTar.

Koopounamut u zpagpuxu. @ynkyuu

— M300pakaTb Ha KOOPJMHATHOW MPSMOM TOYKH, COOTBETCTBYIOILME 3a/laHHBIM KOOpJMHATaM,
Jy4H, OTPE3KH, UHTEPBAJIbI; 3a- MUCHIBATh YUCIIOBBIE IPOMEXKYTKH HA alNreOpandeckoM si3bIKe.

— OTmeuarh B KOOPAMHATHON IUIOCKOCTH TOYKH IO 3aJlaHHBIM KOOpJIMHATaM; CTPOUTH TpapuKu
nuHeHbIX QyHKuMi. CTpouTs rpaduk QyHKIUUA Y = | X |.

— OnwuceiBaTh ¢ MOMOLIBIO (PYHKIMI H3BECTHBIE 3aBUCUMOCTH MEXIY BEITHYMHAMH: CKOPOCTH,
BpeMs, pAcCTOSHUE, II€Ha, KOJWYECTBO, CTOMMOCTB; MPOHM3BOJIUTEIBHOCTb, BpeMs, OO0BEM
paboTHI.

— Haxonuth 3HaueHHe QYHKIMU 0 3HAUEHUIO €€ apryMeHTa.

— Ilonumarp rpaduueckuii crnocod mpeacTaBiIeHUS U aHaIM3a MH- (OpPMallUU; U3BJIEKaTh U
MHTEPIPETUPOBATH HHPOPMALIHMIO U3 TPadUKOB peaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.
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[lepeueHb KOHTPOJIBHBIX PabOT B 7 Kacce

Kontponbras padota Nel «ToxaecTBeHHBIE MPpeoOpa30BaHUs BBIPAKCHUI
Konrtponsnas pabora No2 «JIuneitnbie ypaBHeHH. CTaTHCTUYECKHE XapPAKTEPHUCTUKI
Kontponbnas padota Ne3 «Jluneiinas QyHKIus»

Konrponsnas padora Ne4 «Ctenenb ¢ HaTypaJbHBIM IIOKA3aTEIeM»
KontponbHas padota No5 «/leficTBHs ¢ OqHOUIICHAMI)

KonTponbnas padota Ne 6 «JlelicTBUS ¢ MHOTOUJICHAMI

KontponbHas padota No7 «Dopmysibl COKPAIIEHHOTO YMHOKCHHS»
KonTponbnas padota Ne§ «I[Ipeobpa3oBaHus ETBIX BBIPAKESHUN)
Kontposbnas padota Ne 9 «Pemienue cucreM TUHEHHBIX YpaBHEHUN»
[IpomexxyTounas arrecranus

8 ki1ace

Yucna u evluucnenun

Hcnonws3oBarh HavyaibHbIE NPEJICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpaBHEHUs, OKPYIJIEHWS M BBIYMCICHUM;, W300pa)kaTh JEWCTBUTENIbHBIC YHCIAa TOYKAMHU Ha
KOOPJAMHATHOM TIPSMOIA.

[IpuMensaTs noHsTHe apuPMETHUECKOTrO KBAJPATHOTO KOPHS; Ha- XOJIUTh KBaJpaTHBIC KOPHH,
UCIONB3YSl MPU HEOOXOAMMOCTH KaJIbKYJISTOP; BBINOJHATH NPEoOpa3oBaHUsl BBIPAKECHUIA,
coJiepKalluX KBaJpaTHbIE KOPHU, UCIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonb30Bath 3amucu OOJBIIMX W MAJbIX YUCEN C MOMOIIbIO AECATUYHBIX APOoOel U cTerneHen
yucna 10.

Anzebpauueckue evipasriceHusn

[IpuMeHsTh MOHSATUE CTETIEHHU C LEJIbIM MTOKAa3aTeNIeM, BBIMOIHATH MPeoOpa3oBaHus BIPAKECHUI,
coJiep KallnX CTEMEHHU C IEJIbIM IMOKa3aTeIeM.

BbINONMHATE TOXIECTBEHHBIE MPEOOpa30BaHUs PAIlMOHATIBHBIX BBIPAKEHUN Ha OCHOBE IMPaBUII
JENUCTBUM HAJl MHOTOWICHAMH U alTeOpandecKUMH IPOOSIMHU.

PacknanpiBath KBagpaTHBIA TPEXUIEH HA MHOKUTEIH.

[IpumensaTs mpeoOpa3oBaHMsI BBHIPAKEHHH JUIsl PEIICHHS Pa3IMYHBIX 3a7a4 U3 MaTEMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEATTbLHON PAKTUKH.

Ypaenenus u nepasencmea

Pemate nuHeliHble, KBaJApaTHBIE YPABHEHUS M PAIlMOHAJILHBIE YPAaBHEHUS, CBOJSAIINECS K HUM,
CUCTEMBI JIByX YPAaBHEHMI C IByMsl IEPEMEHHBIMHU.

[IpoBoauTh mpocTeillive UCCAEAOBAHUS YPAaBHEHMM W CUCTEM YpPaBHEHMM, B TOM YHUCIE C
MPUMEHEHUEM TpaPUUYECKUX TMpeACTaBiIeHn (yCTaHABIMBAaTh, WMEET JIM YpaBHEHUE WIH
CUCTEMa ypaBHEHUH PEIICHUs, €CJTU UMEET, TO CKOJBKO, U TIp.).

[TepexoauTh OT clioBeCHON (POPMYIMPOBKH 3a/lauu K €€ anreOpandecKkoi MOJIETH C MOMOIIBIO
COCTABJICHHMSI YPAaBHEHHUs WJIM CUCTEMbl YpAaBHEHUM, HHTEPIPETUPOBaTbH B COOTBETCTBUHU C
KOHTEKCTOM 3aJ[a4¥ IMOJTYyYEHHBIN pe3ybTar.

[IpuMeHATh CBOMCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPaBHEHHUs, OLIEHKH; penaTh JIUHEHHBbIE
HEPaBEHCTBA C OJIHOM TEPEMEHHOW W HX CHCTEMBI, JaBaTh TpauuecKyro WILTIOCTPAIUIO
MHOECTBA PEILICHUI HEPABEHCTBA, CUCTEMbl HEPABEHCTB.

Dyukyuu

— IloHuMaTh W HCHOIB30BATh q)yHKI_II/IOHaJ'ILHBIC IIOHATUA W A3BIK (TCpMI/IHLI, CHUMBOJIMYCCKHUEC

0003HaYeHMsT); ONPEACNIATh 3HaUeHUE (DYHKIIMH 110 3HAYCHUIO apTyMEHTa; OMPEEesaTh CBONCTBA

¢byHKIMYU 10 e€ rpaduKy.
2 3

— Crpouth rpaduKy SIeMeHTapHbIX GyHKimit Buga y = X4, Yy = x5y = Vx , y = | x|

OTHUCHIBATh CBOMCTBA YMUCIOBOM (PYHKITUH 1O €€ rpaduKy.

IlepedyeHb KOHTPOJIBHEIX DaGOT B 8 Kiacce
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Kontponsnas padora Nel «CroxkeHue v BbBIUUTaHUE APOOEii»
Kontponbnas padota Ne 2 «[IpousBenenne u 4acTHOE APOOCH»
KonrtponsHas padora Ne 3 «KBaapaTHbII KOPEHb U €0 CBOWCTBA
Kontponbnas padota Ne 4 «KBagparHbie ypaBHEHUS»
Konrponsnas padora Ne 5 «/[poOHbIe panoHaIbHBIC YpaBHEHUS
Kontponbnas padota Ne 6 «HwuciioBbIie HEPABEHCTBAY
KonTponbnas padota Ne 7 «HepaBeHCTBA U UX CUCTEMBI»
[IpomexxyTounas arrecranus

9 knace
Yucna u evivucnenusn

— CpaBHHUBaTh U yHOPSJAOYUBATH pallUOHAIBHBIE U UPpPALIMOHAJIbLHBIE YHCIIA.

— BrimmonsasATe apudmMeTHUecKue IEHWCTBUS C PalMOHAIBHBIMH YHCJIAMH, COYeTas
YCTHBIC U IINCbMEHHBIC IIPUEMBI, BBIIIOJIHATh BBIYUCIICHUS C UPPALlMOHAJIBHBbIMU
YU CJIAMHU.

— HaxoauTe 3Ha4YeHUsI CTEIIEHEW C LEJBbIMH IOKA3aTEJIsIMU U KOPHEH; BBIYUCIIATH
3HA4YE€HUSI YUCJIOBBIX BBIPAXKCHUIM.

— OxpyrisaTh  JEUCTBUTEJNIbHBIE  YMCJA,  BBINOJHITH  HOPUKUJAKY  pe3yJibTara
BBIYHCJICHUM, OLICHKY YHCJIOBBIX BBIPAYKCHUM.

Ypasuenusn u nepasencmea

— Pemarps JIMHENHBIE W KBaJpaTHbIE YPaBHEHMs, yPaBHEHUsI, CBOISIIIHUECS K HUM,
pocTeimne 1poOHO-palMOHaJIbHBIE YPAaBHEHHUSI.

— Pemarp cucrteMbl AByX JIMHEWHBIX YPaBHEHUN C ABYMsI IIEPEMEHHBIMHA U CUCTEMBbI
JABYX YPAaBHEHHU, B KOTOPBIX OJHO YPABHEHUECHE SIBJISIETCSI JIMHEUHBIM.

— Pemate TekcToBBIE 3a/lauM aIreOpanyecKUM CIOCOOOM C IMOMOIIBIO COCTABJICHUS
YPaBHEHUS WU CUCTEMBI JIByX YPAaBHECHHUM C JABYMsI [IEPEMEHHBIMH.

— IIpoBoauTe nmpocrerimne NccieJOBaHusl YpaBHEHUN U CUCTEM ypPaBHEHUI, B TOM
4qHciie ¢ IIPUMEHEHHEM I'paUuecKuX IpeicTaBlIeHu (ycTaHaBIUBaTh, UMEET JIHU
ypaBHEHHUE WU CHUCTEMAaypaBHEHUI pEIIeHUs, €CJIU UMEET, TO CKOJBKO, U TIP.).

— Pemrate nuHelHbIe HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA; U300pakaTh pEIICHUE
HEPABEHCTB Ha YHCJIOBOU NPSIMOM, 3aIIACHIBATh PEIIEHHUE C TOMOLIBIO CUMBOJIOB.

— PemaTth cHCTEMBI JMHEWHBIX HEPABEHCTB, CHUCTEMbl HEPABECHCTB, BKJIIOYAIOUINE
KBa/IpaTHOE HEPABEHCTBO; U300pakaTh pElISeHUE CUCTEMbl HEPABEHCTB HA YMCIOBOMI
OpsIMOM, 3aIIMChIBATh PEIIEHHUE C MTOMOIIBIO CUMBOJIOB.

— HMcnonp30BaTh HEpPABEHCTBA MPU PELICHUM Pa3JIMYHBIX 3a1ad.

Dynukyuu
— PacnoznaBath (pyHKOUU H3YyUeHHBIX BHUJOB. [loka3pIBaTh cXeMaTHYECKU
pacIiojio’keHne Ha KOOPZUHATHON MJIOCKOCTU rpadpukoB pyHKIUN BUaa: Y

k
=kx,y=kx+ b,y =\/X,y =—,y = ax2 + bx + ¢,y = X3, Yy = [ X | B 3aBUCUMOCTH OT

3HaYeHUU K0O3PDUIINEHTOB; OMUCHIBATh CBONCTBA (DYHKIINHI.
— Ctpouth U U300paxarh CXeMaTHueCKu TpaduKu KBaJApPaTHUHBIX (PYHKIIMH, OMUCHIBATH CBOMCTBA
KBaIPATUYHBIX (QYHKIU 110 UXTpaduKaMm.

— Pacrno3HaBath KBagpatuuHylo (GYHKIHUIO 1O (QopMmylie, TPHUBOJUTH MPHUMEPHI KBAaIPATHUYHBIX
GyHKIUH U3 peanbHON KU3HU, PUIUKH, TEOMETPHUH.
Apugmemuueckana u zeomempuueckas npozpeccuu

— Pacrmo3HaBath apu(METHUYECKYI0O M TEOMETPUUYECKYI0 TIPOTPECCHHM TIPU Pa3HBIX CIocodax
3a/1aHMUsl.

— BBINOMHATH BBIYUCICHHUS C WCHONB30BaHHEM (opMyn N-ro wieHa apudMEeTHUYecKou u
F€OMETPUUYECKON MPOTrPECCUl, CYMMBI IEPBBIX N YJIEHOB.

— H3o0paxaTe 4ieHBI MOCIEA0BATEILHOCTH TOYKAMU HA KOOPAMHATHOM MIOCKOCTH.
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— Pemarp 3amaum, CBSI3aHHBIE C YMCIOBBIMM IOCIEAOBATEIBHOCTAMM, B TOM YHCIE 33Ja4d W3
peanbHOM JKU3HU (C UCTIONB30BAaHUEM KABKYIATOPA, UPPOBBIX TEXHOJIOTHI).

IlepedyeHb KOHTPOJIBHEIX DaGOT B 9 KJacce

Kontponbnas padota Nel «DyHkiuu 1 ux cBoiicTBa. KBagpaTHbIl TPEXUICH U €T0 KOPHHY.
Kontponsnas padora Ne 2 «KBanparnunas ¢pynkuus. Crenennas pysHkuus. Kopens n-ii creneHu».
Kontponbnas padota Ne 3 «YpaBHEHHUS 1 HEPABEHCTBA C OJTHON TIEPEMEHHOM

KonrtponbHas padora Ne 4 «YpaBHEHUSI 1 HEPABEHCTBA C ABYMS IEPEMEHHBIMHE.

Kontponbhas padota Ne 5 «Apudmerndeckass Iporpeccus»

KonrtponsHas padora Ne 6 «I'eomeTpudeckast mporpeccus.

[IpomexyTouHas aTTecTanus
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IIpunoxenue
Kpurepun u HOpMbI OLIEHKH 3HAHUI, YMEHHH ¥ HABBIKOB 00YYAIOIIMXCS M0 MATeMaTHKe.

1. OneHKAa NUCbMEHHBIX KOHTPOJIbHBIX PA0OT 00YYAIOIIUXCA 110 MATEMATHKE.
OTtMeTKa «5», eclu:

e paboTa BBINMOJIHEHA TTOJHOCTBIO;

® B JIOTUYECKUX PACCYKJICHUSAX U 0OOCHOBAHHH PEIICHUS HET MPOOEIOB U OIMNOOK;

® B pEHICHUMH HET MAaTeMaTHYECKUX OIMMOOK (BO3MOXKHA OJIHA HETOYHOCTh, OMHUCKA, KOTOpas HE

SIBIISICTCS CJICJICTBUEM HE3HAHUS MJIM HEMIOHUMaHUs y4eOHOTrO MaTepuana).
OTMmeTKa «4» CTaBUTCS B CIEAYIOMINX CIydasx:

e paboTa BBHINIOJHEHA MOJHOCTBIO, HO OOOCHOBaHHWS IIArOB PEIICHHS HEAOCTATOYHBI (eCciH

yMeHHE OOOCHOBBIBATH PACCYKICHUS HE SIBISLIOCH CIICIIUATBHBIM O0BEKTOM ITPOBEPKH);

e JIONYIIEHBI OJIHA ONTMOKA UJI €CTh JIBa — TPU HEAO0UYETA B BBIKJIAJIKaX, PUCYHKAX, YepTEKaxX UIH

rpadukax (eciim 3T BUJIbI padOT HE SABJSUIUCH CIICIIMAIBHBIM 0OBEKTOM IMPOBEPKH).
OtmeTKka «3» cTaBUTCS, €CIIN:
e JomyilieHo OoJiee OJHOM OMMOKM WK Oosee ABYX — TPEX HEJOUETOB B BHIKJIAJKaX, YePTEKax
win rpadukax, Ho oOydaromuiics 061aaaeT o0s3aTeIbHBIMA YMEHUSIMH IO IPOBEPSEMOil TeMe.
OTMeTKa «2» CTaBUTCS, €CIIN:
e JIOMYIICHBl CYIIECTBEHHBbIE OMMOKH, T[OKa3aBIIMe, 4YTO OOydJaroluiics He o0nagaeT
00s13aTeTbHBIMA YMCHHSIMH 110 JIAHHOW TeMe B TIOJTHOM Mepe.
OtMeTKa «1» CTaBUTCS, €CIIH:
e paboTa Mokasaja IMOJHOE OTCYTCTBHE Y OOYyYarOMmEerocsi 00sS3aTeIbHBIX 3HAHUNW M YMCHHH 10
MIPOBEPSIEMON TEME WM 3HAUYUTENIbHAS YaCTh PaOOThI BHIMOJHEHA HE CAMOCTOATEIBHO.

Yyutenb MOXKET MNOBBICUTh OTMETKY 32 OpPUIMHAIbHBIM OTBET Ha BOIPOC WM OPUTHMHAIBHOE
pelieHue 3a/1auu, KOTOPbIE€ CBUJIETEILCTBYIOT O BBICOKOM MAaT€MAaTHUYE€CKOM Pa3BUTHUU O0YyUaroIIerocs;
3a pelieHre OoJiee CIIOKHOW 3aJauyd WJIM OTBET Ha Oojiee CIOXKHBIA BOMPOC, MPEIIOKEHHBIC
oOyuJaromemMycst JOTIOJTHATEIBHO MOCJIC BBITIOTHEHMSI HM KaKUX-TMO0 IPYruX 3a1aHui.

2. OueHKAa YCTHBIX OTBETOB 00VYAKIIMXCS 10 MATEMATHKE
OTBeT OLIeHUBAETCS 0TMETKOM «5», €ClIM YUEeHUK:

e TIOJIHO pPAaCKphUI COJEp)KaHuE MaTepuara B O0beMe, MPEAYCMOTPEHHOM MpOrpaMMoi u

y4eOHUKOM;
®  U3JIOXKWI MaTepuail TPaMOTHBIM SI3BIKOM, TOYHO MCIIOJB3Ysl MATEMATHUECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY, B ONIPEAECICHHON JJOTUYECKON MOCIEN0BaTEIbHOCTH;

® MPaBWJIHHO BBIMOJIHII PUCYHKH, YUEPTEKH, TPaQUKU, COMMYTCTBYIOIUE OTBETY;

® [I0Ka3aJl YMEHHE WJUTFOCTPUPOBATH TEOPHUIO KOHKPETHBIMH IPUMEpPaMU, IPUMEHSTh €€ B HOBOU
CUTYALIH NPU BBINOJTHEHUH PAKTUYECKOTO 33/1aHNUS;

® TPOJAESMOHCTPUPOBAJI  3HAHWE TEOPHUU  paHee  M3YYCHHBIX  COMYTCTBYIOIIUX  TEM,

c(hOpPMHUPOBAHHOCTh W YCTOWYUBOCTH UCITOJIB3YEMBIX IIPH OTBETE€ YMEHUN U HABHIKOB;

® OTBEYAJ CAMOCTOSTENTHHO, O0€3 HAaBOISAILINX BOIIPOCOB YUUTEJIS;

® BO3MOXHBI OJJHA — JBE HETOYHOCTH TPH OCBEIICHWH BTOPOCTETICHHBIX BOMPOCOB WU B

BBIKJIAJIKaX, KOTOPHIE YUYEHHUK JIETKO UCIIPABHUII ITOCIIE 3aMEUYaHuUsl YIUTEIIS.
OTBeT OleHUBAETCS OTMETKOM «4», €CIIi YOBIETBOPSIET B OCHOBHOM TPEOOBAaHUSAM Ha OIEHKY «5»,
HO TIPW TOM UMEET OJIUH U3 HEAOCTATKOB:
® B U3JIOKCHUU JOMYIIEHBI HEOONbINE MPOOEIbl, HE NCKA3UBIIIEE MATEMATHUECKOE COACPKAHHE
OTBETA;
e JIONYIIEHBHl OJIMH — JIBa HEA0YeTa TPH OCBEIICHUH OCHOBHOTO COJIEP)KAHHS OTBETA,
WCIIPaBJIEHHBIE TOCTIE 3aMEUaHUs YIUTEIIS,
e JIOMYIICHBI OLIMOKA WK OOJiee IBYX HEIOUETOB IPU OCBEIICHWH BTOPOCTEIIEHHBIX BOIIPOCOB
WJIU B BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE MTOCIIE 3aMEYaHUs yUUTENS.
OT1MmeTKa «3» CTaBUTCS B CICIYIOIMIMX CIIyJasx:
® HEMOJIHO PACKPBITO CO/EepKaHKMe MaTepHana (CoJaep:KaHue U3NI0KEeHO PparMeHTapHO, HE BCEeTAa
MOCNIeI0BaTeNbHO), HO TIOKa3aHO oOIee MOHMMAaHHWE BOIPOCAa M TPOJAEMOHCTPUPOBAHBI YMCHHS,
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JOCTaTOYHBIE IS YCBOGHUS MPOrpaMMHOTO Mmarepuana (ompeneneHsl «TpeboBaHUsSIMU K
MaTeMaTHYECKOH MOATOTOBKE 00YUYAIONIMXCS» B HACTOSIIECH ITpOrpaMMe 1o MaTeMaTHKe);
® UMENUCh 3aTPYAHCHHS WU JONYIIEHH OMIMOKM B ONpEACICHUH MaTeMaTHYeCKON
TEPMUHOJIOTHH, YEPTEKaX, BBIKIAJKAX, HCIPABICHHBIC II0CIIC HECKOJIbKUX HABOJSIINX BOIPOCOB
YAUTEJIS;
® VYYCHHK HE CIPAaBWICS C TPUMCHCHHEM TEOPUHM B HOBOW CHTyallUd TPU BBIOJIHECHUH
MPAaKTUYECKOTO 33/1aHNs1, HO BBITIOJIHUII 3a/IaHUS 00sI3aTEIILHOTO YPOBHS CIIOKHOCTH TI0 JAHHOU TEME;
® IpU JIOCTATOYHOM 3HAHUM TEOPETHYECKOr0 MaTepuaja BBIABICHA  HEJIOCTATOYHAS
c(hOpMUPOBAHHOCTH OCHOBHBIX YMEHUI 1 HABBIKOB.
OTMeTKa «2» CTaBUTCS B CICAYIOIIUX CITYYasx:
® HE PACKPBITO OCHOBHOE COJCpXKaHUE YIeOHOTO MaTepHuaa;
e O0OHApY)KEHO HE3HAHUE YYCHHKOM Ooiblmeld Wi Hawboyiee BaXKHOM YacTH y4eOHOTO
MaTepuana,
® JIONyNICHBl OMMOKH B OINPENCICHUU TOHSATHI, TNPH WCIOIB30BAaHUM MaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKAX, YSPTEIKAX WM rpadukax, B BBIKIAJIKAX, KOTOPhIC HE UCTIPABIICHBI
MOCJIC HECKOJLKMX HABOJISALINX BOIIPOCOB YUHTEIIS.
OtmeTka «1» cTaBUTCS, €CIU:

e yUYEHHUK OOHAPYXWJI TMOJTHOE HEe3HAHHE U HEMOHWMaHHE M3y4aeMoro y4eOHOro MaTepuaia Wil He CMOT
OTBECTUTH HU Ha OJIMH U3 IMOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaT€pHUaly.
OueHuBaHMe KOHTPOJIbHbIX paboT.

L4 Kaxc;[aﬂ U3 KOHTPOJIbHBIX pa60T COIACPIKHUT 2 BapuaHTa, KyJa BKJIIKOUYCHbI 3aJlaHH,
COOTBCTCTBYIOIIHUEC YPOBHIO 00s13aTeILHON IHOATOTOBKHU, H Ootee IIPOABUHYTLIC 110 YPOBHIO
CIIO0XKXHOCTH.

o WB»- BCPHO BBIIIOJIHCHBI 3a/IaHUs 00513aTeILHOrO YpOBHHI.
o - BCPHO BBIIIOJIHCHO XOT: OBI OJHO 3aJaHucC 0oJie€ BLICOKOI'O YPOBHHIL.
o «»- BCPHO BLIIIOJIHCHBLI BCC 3aJlaHUS. OrMeTKa He CHUIKACTCA, €CIIN YUCHHUK JOITYCTHUII HC Ooitee

3

HEJO0YECTOB.

OuneHyBaHue TECTOB.

BEITIOJTHEHWE 3aJaHMil HM3|0IleHKA
oO1mero koji-Ba B %

0% - 30% «1»;

31%- 49% 2w

50%- 70% «3»;

71% - 84% «Ay;

85% u BBIIIIE «S».

Oo6mas kiaaccupukanus OMMOOK.

IIpu oueHke 3HaHUHM, yMEHUH U HABBIKOB OOYYAIOMIMXCS CIEAYyeT YUUTHIBaTh Bce OMIMOKHU (IpyOble U
HerpyOble) U HeT0UYETHI.
I'pyObiMu cuuTaOTCS OIIUOKH:

- HEe3HaHUe ONpeieNIeHUs] OCHOBHBIX MOHATHI, 3aKOHOB, MPABUJ, OCHOBHBIX MOJIOKEHUI TEOPHH,
He3HaHHue (HopMyJ1, OOIIETIPUHSITHIX CUMBOJIOB 0003HAaYeHUH BEJIMYMH, €TUHHI] UX U3MEPEHUS;

- HEe3HaHUEe HAaMEHOBAaHUMN €IMHULl U3MEPEHMUS;

- HEYMEHHUE BBIIEJIUTh B OTBETE IJ1aBHOE;

- HEyMEHUE IPUMEHSTh 3HAHUS, aITOPUTMBI JUIsl peIlIeHUs 3a/1ay;
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- HEYMEHHUE JeNIaTh BBIBOJIBI U 000OIICHMS;
- HEYMEHHE YUTATh U CTPOUTH rPaUKy;
- HEYMEHHUE M0JIb30BAThCS IEPBOMCTOUYHUKAMHU, YYCOHHUKOM U CIIPABOYHUKAMU;
- NoTepsi KOPHS WM COXpaHEHHE TOCTOPOHHETr0 KOPHS;
- otOpaceiBanue 06e3 0OOBSICHEHUI OJTHOTO U3 HHX;
- paBHO3HAYHbIE UM OIIHUOKU;
- BBIYMCIUTENLHBIC OMIMOKH, €CII OHH HE SIBIISIOTCS OTIMCKOM;
- JIOTUYECKHE OMIMOKH.
K HerpyObIM ommdkam cienyeT OTHECTH:
- HETOYHOCTh (POPMYIUPOBOK, OMPEICICHUN, IOHATHI, TEOPHil, BEI3BaHHAS HEMOJIHOTON OXBaTa
OCHOBHBIX TPU3HAKOB OINPEACTSEMOr0 TMOHSITHS WIH 3aMEHOW OJIHOTO - JIBYX U3 JTHX IMPHU3HAKOB
BTOPOCTETICHHBIMU;
- HETOYHOCTh TpauKa;
- HEPALMOHAIBHBIN METOJ peIleHus 3aJaud WM HEJO0CTaTOYHO MPOJYMAaHHBIA IUIaH OTBETa
(HapyIIeHue JIOTUKH, TOJIMEHA OTJEIBHBIX OCHOBHBIX BOITPOCOB BTOPOCTEIIEHHBIMH);
- HEpalUOHAIbHBIE METO/IbI pa0OTHI CO CIIPABOYHOMN U IPYTOH JIUTEPATypOit;
- HEYMCHHUE PeIaTh 3aa4H, BBITOJHSITD 3aJIaHUS B OOIIEM BH/IC.
Henoueramu sBistoTCS:
- HEPAIMOHAIBHBIC PUEMBI BEIYUCIICHUH U TTPEOOPa30BaHNUN;
- HeOpeKHOE BBIMOJTHEHHE 3aMKCel, UepTexkel, cxeM, rpaKoB.

Kontpoas 3YH npesiaraercs npu npoBeIeHUA MaTeMaTUYECKUX IUKTAHTOB, MPAKTUYECKUX PabdoT,
CaMOCTOSITENTFHBIX paboT 00y4aromero ¥ KOHTPOIMPYIOMIETO BUAA, KOHTPOJIBHBIX PadoOT
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