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COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Yucsia v BIYMCIEHUS

Pannonanbubeie uucia. CpaBHEHUE, YNOPSAOYMBAHME U apU(DMETHUECKHE
JEUCTBUS C PallMOHAJIBHBIMU YucIaMy. YncinoBas nmpsiMasi, MOJIyJIb YHCIIA.

CreneHp C HaTypaJgbHbIM IIOKa3aTeJIeM M €€ CBOWCTBA. 3alKCh YHCIA B
JIECITUYHOW MO3ULIMOHHON CUCTEME CUUCIICHUS.

Pemenue TeKCTOBBIX 3a/1au apupMeTHYecKuM criocoOoM. Pernenue 3agau u3
peaabHOM MPaKTUKKU HA YacTH, Ha APOOU, HA MPOLIEHTHI, TPUMEHEHNE OTHOIICHUH U
MPOTIOPIIMI TIPY PEILICHUH 3a/a4, pElIeHUe 3a/1a4y Ha JBWKEHUE, paboTy, MOKYIIKH,
HaJIOTH.

JlenmumocTs 1eabix uyncelsl. CBOMCTBA JICIMMOCTH.

[IpocTeie n cocraBHble uucia. UYETHble W HEYETHBIE uwncna. lIpusHakm
nenumoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11. IlpuzHaku AEIMMOCTH CYMMBI H
MIPOU3BEACHUS LIEIIbIX YHCEII IIPU PELICHUU 33/1a4 C MPAKTUYECKUM COJIEPKAHUEM.

HauGonpimuit o0mumii 1enuTens 1 HauMeHblee o01ee KpaTHOE JIBYX YHCEN.
B3anmno npocteie uncna. Anroputm EBknnaa.

Jlenenne ¢ octaTkoM. AprudpMETHIECKHE OTIEpaIUK HaJl OCTaTKaMHU.

AuredpanvyecKue BbIPAKEHUA

BripaxkeHne ¢ NEpeMEHHBIMUA. 3HAYEHUE BBIPAXKEHHUS C TEPEMEHHBIMH.
[IpencraBnenne 3aBUCUMOCTH MEXAY BETUUMHAMU B BUE (OPMYJIBL.

ToxnectBo. ToxaecTBEHHbIE TPe0OpPa30BaHUs ANreOpanueCcKX BhIPAXKEHUH.
JloKka3aTenbCcTBO TOKIECTB.

Opnnowiensl. OTHOWIEH CTaHAAPTHOTO BHUia. CTENEeHb OJHOYJICHA.

Muorounensl. MHoOTO4WIeH CcTaHaapTHOro Bujaa. CTENneHb MHOTIOWICHA.
CrnoxxeHue, BbIYMTaHHE, YMHOXKEHHE U JiesieHre MHorouieHoB. [IpeoOpa3oBanue
1EJI0T0 BhIpaKeHUsl B MHOTOwWIeH. KopHu MHOTrowIIeHa.

@opMyJibl COKPAIIEHHOTO YMHOKEHHUS: KBaAPAT CYMMbI U KBaJIpaT Pa3HOCTU
JBYX BBIpQKEHUH, Ky0 CyMMBI U KyO Pa3sHOCTH JBYX BBIpaXCHHH, Pa3HOCTH
KBaJIpaTOB JBYX BBIPAYKCHHM, MPOU3BEJICHUE PA3HOCTH U CYMMBI JIByX BBIpaKEHUM,
CyMMa U Pa3HOCTh KyOOB JIByX BBIPQYKCHUI.

Paznoxenue MHOTOWIEHA HA MHOXKHUTENN. BhiHeceHrne 00111ero MHOXKHUTEIS 3a
CKOOKH. MeToJ1 TpyNIUPOBKH.

YpaBHeHMs U HEPaBeHCTBA
oil. Kopenb ypaBHenusi. CBoiCTBa ypaBHEHUI
c OJOWNERTRRAIMGMNE. PapHocunbHOCTE  ypaBHEHMI. YpaBHEHHME  Kak

3NEKTPOHHOU NOANUCLID o
MaTeMaTHU4YCCKadad MOJICIb peaJ'ILHOI/I CI/ITyaHI/II/I.




JluHeliHOEe ypaBHEHHE C OJHOM NEpPEeMEHHOW. UMCIO KOpPHEW IJMHEHHOIO
ypaBHEHMs. PenieHne TEKCTOBBIX 3a7ad C IOMOLIBIO JIMHEWHBIX YpPaBHEHHM.
JIuneliHOE ypaBHEHME, COEpKaALIEE 3HAK MOTYJIS.

VYpaBHeHue ¢ AByMs nepeMeHHbIMU. ['paduk TMHEHNHOTO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTEMBl JIMHEHHBIX YPaBHEHHHW C JBYMS IIEPEMEHHBIMU.
['padmyeckuii MeToa pelIeHHs CUCTEMBbl JIMHEWHBIX YpaBHEHUH C JBYyMs
nepeMeHHbIMH. PellieHne cucTteM JIMHEWHBIX YpaBHEHUW C JIBYMs NEPEMEHHBIMU
METOJOM IIOJCTAaHOBKM M MeETOAOM cioxeHusd. Cucrema JAByX JIMHEHMHBIX
YPaBHEHUH C IBYMsI IEPEMEHHBIMU KAaK MOJIEIIb PEAIbHON CUTYAIIHH.

DOyHKIMHA

Koopaunara Touku Ha npssMoil. YucCIIoBbIE TPOMEXKYTKHU. PaccTosiaue mexny
JIBYMsI TOUKaMU KOOPAUHATHON IIPSIMOM.

[TpsimoyronbHas cucreMa KoOpAMHAT. AOciucca M OpAMHATA TOYKH Ha
KOOpAMHATHOHN TIocKOCTH. [IpuMepsl rpagukoB, 3agaHHbIX (opmynamu. UteHue
rpauKOB peabHbIX 3aBUCUMOCTEN.

DYHKIIMOHAIBHBIE 3aBUCUMOCTH MEXJy BeauunHamu. [loHarue QyHKOuu.
OyHKIMS Kak MareMarudeckas MoJeNb peajdbHoro mpouecca. OO0xacTh
ornpeseneHus u 0oaacts 3HaueHui pyakuuu. CriocoOsl 3aaanus pynkuun. ['padux
¢ynkiun. [loHATHS MakcuMyMa W MUHUMYMa, BO3pacTaHus M yObIBaHUS Ha
MPUMEPAX PEAIbHBIX 3aBUCUMOCTEN.

Jluneiinas Qyukuus, e€ cpoictBa. ['padux nuneitHoM (ynkuuu. I['padux
¢Gyukmu y = |x|. Kycouno-3ananubie GyHKIIHH.

8 KVIACC

Yucaa v BBIYMCICHUA

KBaapatubeie kKopHU. ApudMeTHUeCcKril KBaApaTHbIA KOPEHb U €ro CBOMCTBA.
[TonsaTe wppanmoHaNbHOrO yucaa. J{eWcTBUS C UPPAUMOHAIBHBIMHU YHUCIIAMMU.
CBoiicTBa IEUCTBU C UPPALIMOHAIBHBIMY YKciamMu. CpaBHEHNE HPPALMOHAIBHBIX
YHUCell.

[IpencraBieHuss O pacIIMPEHUAX YHUCIOBBIX MHOXECTB. MHoXkecTBa
HaTypaJbHBIX, LEJbIX, PAMOHAJIBHBIX, IEUCTBUTEIbHBIX Yncell. CpPaBHEHHE YHCEIL.
YucnoBble IPOMEKYTKH.

HevictBusi ¢ ocrtatkamu. OctaTku cteneHeu. lIpuMeHeHHe OCTaTKOB K
PELIEHNIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a7a4.

Pasmeppl 0OOBEKTOB OKpYXAlOUIEr0 MHpa, AJUTEIBHOCTh MPOIECCOB B
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CnoxxeHre, BBIYUTAHWE, YMHOXEHHE U JCICHHE alreOpamdecKux IpoOeH.
Brinenenue 1enoi yactu anredpandeckoit 1poou.

Panmonanenbie BBIPAKCHUS. ToXaeCTBEHHBIE npeoOpa3zoBaHuUs
PalMOHAJIBHBIX BBIPAXKECHUH.

JonycTuMble 3HA4Y€HUsS] TEPEMEHHBIX B  BBIPAKEHUAX, COJEPIKALIUX
apudmeTnyeckue  KBaJpaTHbIE KOpPHH. TOXIeCTBEHHbIE MpeoOpa3oBaHUs
BBIPKEHUI, COIEpKAIINX apU(PMETUYECKHE KBAPATHBIE KOPHH.

CrerneHb ¢ 1IeJIbIM MOKa3atesieM U e€ cBoiicTBa. [Ipeobpa3oBanue BoIpakeHUi,
COJZIEpIKaIlMX CTEIICHH.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHne. @opMmyna KOpHEW KBAAPATHOTO YpPABHEHWS.
KosmuecTBO neMCTBUTENBHBIX KOPHEW KBAaJpaTHOTO ypaBHeHMs. Teopema Buera.
YpaBHEHUSA, CBOJUMBIE K TUHEWHBIM YPABHEHHSIM WM K KBaAPATHBIM YPABHEHUSIM.
KBagparHoe ypaBHeHUE C mmapaMeTpoM. PemeHue TEKCTOBBIX 3aad C IOMOILBIO
KBaJpaTHBIX YPaBHECHUI.

HpoOHo-panioHanbHble  ypaBHEHHs. PeleHne  ApoOHO-paliMOHATBHBIX
ypaBHeHUH. PemieHne TEKCTOBBIX 3aJad C IMOMOINBIO JPOOHO-pAIMOHAIBHBIX
ypaBHeHUH. ['padmueckast HHTepIIpeTaIis ypaBHEHHM ¢ IByMs TIEPEMEHHBIMHU.

Uucnosbie HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaseHncTBo ¢ nepemenHoii. CTporue n HecTporue HepaBeHcTBa. CloKEHUE
M YMHOXXEHHME YHUCIOBBIX HEpaBeHCTB. OILICHUBAHWE 3HAYEHUS BBIPAKECHUS.
Jloka3aTenbCTBO HEPABEHCTB.

[IoHsiTHE O pelIeHMH HEPABEHCTBA C OJHOW NEPEMEHHOM. MHOXKECTBO
pEIIEeHU HepaBeHCTBA. PaBHOCHIIbHBIE HEPABEHCTBA.

JIuHeliHOE HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €r0 PELICHUMN.
Penienne NTMHENHBIX HEPABEHCTB C OHOU NepeMeHHON. CHCTEMBI M COBOKYITHOCTH
JIMHEWHBIX HEPABEHCTB C OJHOM INEPEMEHHOM. PemeHue TEKCTOBBIX 3a1ay ¢
MTOMOIIBIO JINHENHBIX HEPABEHCTB C OAHOM NIEPEMEHHOM.

DyHKIMHA

OO6usacTh onpeeneHusl 1 MHOXKECTBO 3HaueHui ¢pyHkuuu. CriocoObl 3a1aHus
bynkuunii. ['paduk dynkunn. Urenue cBoiicTB pyHkumu no e€ rpaduxy. [Ipumepsr
rpadukoB GYHKIHMA, OTPAKAIOIMIUX PEeATbHBIE MPOIECCHI.

Jluneninas Qynkrus. DyHKIUU, ONMHUCHIBAIOIIME TPIMYIO M OOpaTHYIO
MPONOPIIMOHANIBHBIE 3aBUCUMOCTH, UX TpaduKH.

Oynkunn y = kx, y=kx +b,y=k/x,y=x3,y = VX, y = [X| 1 ux cBoiicTBa.
Kycouno-3anannpie GyHKITNN.
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Kopens n-ii crenenu u ero cBoiictBa. CTeNeHb ¢ pallMOHAIBHBIM [TOKA3aTEIEM
1 €€ CBOWCTBA.

AuredOpanyecKue BbIPaKEeHU

ToxnecTBeHHbIE NpeoOpa3oBaHUs BBIPAKEHUN, COJAEP)KAIIMX KOPEHb n-i
cTeneHu. ToxaecTBEeHHbIE PeoOpa30BaHUsl BbIPAKEHUM, COIEPHKALUX CTENEHD C
pPalMOHAIIBHBIM [TOKA3aTEJIEM.

KBagpatueii TpéxuneH. KopHm kBampatHoro tpéxunena. Pasnoxxenue
KBaJPaTHOTO TPEXWICHA HA JIMHENHBIE MHOXKHUTEIH.

YpaBHeHUS U HEPABEHCTBA

bukBanpaTtHsle ypaBHeHUs. [Ipumepsl NIpUMEHEHUI METOIOB PaBHOCWIBHBIX
npeoOpa3oBaHuii, 3aMEHbl MEPEMEHHOH, rpaMYecKoro METoAa MpU PEIICHUH
ypaBHEHUM 3-i U 4-11 CTENICHEM.

Pemenne qpoOHO-paliOHAIbHBIX YPAaBHEHUH.

Peienue cuctem ypaBHEHHN € IBYMs IIEpEMEHHBIMU. Pellienre npocrenmmx
CUCTEM HEJIMHEWHBIX YpaBHEHWI ¢ JBYMs nepeMeHHbIMH. ['paduueckuii meron
pelIeHNs CUCTEMBI HENIMHENHBIX YPaBHEHHUN C IBYMsI ITepeMEHHBIMU. CUcTEMA ABYX
HEJIMHEWHBIX YPABHEHHUN C IByMs IEPEMEHHBIMM KaK MOJIENIb PEAJIbHOM CUTYALIHUH.

HucnoBsle HepaBeHCTBA. PemeHne JIMHEHHBIX HEPABEHCTB. JloKa3aTenbCTBO
HEPABEHCTB.

KBanparneie HepaBEeHCTBA € OJHOM MEpPEeMEHHOW. PemieHne KBaapaTHBIX
HEPaBEHCTB rpa)MyecKUM METOJIOM U METOJOM HMHTEpPBaJoOB. MeTO/l MHTEPBAJIOB
JUISL palliOHAIbHBIX HEpaBeHCTB. [IpocTrenine HepaBeHCTBa C MAPAMETPOM.

Pemenne T€KCTOBBIX 3a/1a4 € TOMOLIBIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByms IlepeMEHHBIMH. PemeHue HepaBeHCTBA € JBYMs
nepeMeHHbIMU. CHCTEMBI HEPaBEHCTB C ABYMsI IEpeMeHHBIMU. | 'paduueckuii MeTo
pELIEHUs] CUCTEM HEPABEHCTB C ABYMs IIEPEMEHHBIMU.

DyHKIUU

Oynkuug.  CpoiictBa  QyHKUMA:  HyId  (QYHKIHH,  MPOMEKYTKH
3HAKOTIOCTOSIHCTBA (DYHKIMHU, TIPOMEKYTKHA BO3pAacTaHMsl M yObIBaHUSA (PYHKIUH,
4YETHBIC U HEYETHBIC (DYHKIIMH, HAUOOJIbIlIeEe U HAUMEHbIIEE 3HaYeHUsT (PYHKIIUH.

KBagpatnunass ¢ynkuus u e€ cBoicTBa. Mcmonb3oBaHue CBOMCTB
KBaJpaTHYHOUN (pyHKIMM 17151 perieHus 3a1ad. [loctpoenune rpadrka KBaapaTHIHON
dbynknuu. Ilonoxkenue rpaduka KBaapaTUIHOW (YHKIIMUA B 3aBUCUMOCTH OT €€
kod(uientos. I'papuku Gynkumii y =ax2, y = a(x — m)>u 'y = a(x — m)* +n.
IToctpoenue rpadukoB GyHKLIUN C TOMOIBIO TPEOOPA3OBAHUIA.

JHpobno-nuneitnas ¢pynkius. MccnenoBanue GyHKIIHIA.
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[londarrie 4MCIOBOW mMocCienoBaTeNbHOCTH. KoOHEUHbIE U OECKOHEYHbIC
nocjaeAoBaTeabHOCTH.  OrpaHuyeHHass  MOCJEIOBATENbHOCTh.  MOHOTOHHO
Bo3pacratomas  (yOwIBaromiasi)  mociieoBaTenbHOCTh.  CrocoObl  3amaHus
MOCJIEIOBATEILHOCTH: OMUCATEIbHBINA, TAaOJUYHBIM, ¢ MOMOUIBI0 (HOPMYIBI 1-TO
YJIeHa, pEeKyPPEHTHBIN.

Apudmernueckas W reomeTpuueckas mnporpeccun. CBOWCTBa UJICHOB
apu(pMETHIECKON © TeoMeTpudeckoil mporpeccuit. Dopmynsl 7n-TO dieHa
apupMeTnyecKoil U reomerpuueckoi mporpeccuil. opmynbl CyMMbl TEPBBIX 7
YJICHOB apu(PMETHYECKOM M T€OMETPUYECKOM Mporpeccuil. 3ajauyn Ha MPOIICHTHI,
OAHKOBCKHE BKJIAbl, KPEAUTHI.

[IpencraBmeHne O CXOAUMOCTH IIOCIEIOBATEIBHOCTH, O CYMMHUPOBAHUU
OECKOHEYHO yOBbIBAIOIIEH F€OMETPUUECKON TPOrPECCHH.

Meron maTemaTtuueckon MHaAyKuuu. [Ipocrenme npumMepsl.
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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOIIEro
oOpa3oBaHus: OHA OOECIEeYMBACT U3YUYCHHUE JPYTUX JUCHUIUIMH KaK €CTECTBEHHO-
HAyYHOTO, TaK W TyMAaHUTAPHOTO LHUKIOB, €€ OCBOCHHE HEOOXOAUMO st
NPOJOKEHUS O00pa3oBaHUsT W JUIsl TOBCEIHEBHOW ku3HU. Pa3Butue y
OOy4YaromMXcss HAy4YHbIX MPEICTABICHUNA O TMPOUCXOKICHUM U CYUIHOCTH
anredpanyecknux aobCTpakiuii, croco0e OTpaKeHHs MaTeMaTHYeCKOW HayKou
SBJICHUM W TIPOLIECCOB B TMPUPOJE M OOIIECTBE, pPOJIM MATEMaTUYECKOTO
MOJICTTUPOBAHUS B HAYYHOM IMO3HAHUU U B IIPAKTUKE CIIOCOOCTBYET POPMUPOBAHUIO
HAYYHOTO MHPOBO33PEHUS U KaueCTB MBIIIICHUS, HEOOXOAUMBIX ISl afanTalid B
coBpeMeHHOM Liu(ppoBoM ob1iecTBe. M3yuenue anredpel obecrieunBaeT pa3BUTHE
yMEHMsI Ha0noAaTh, CpaBHHUBATh, HAXOJWUTh 3aKOHOMEPHOCTH, Tpedyer
KPUTHYHOCTH MBIIUICHHS, CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBHIBATH CBOU
JEHCTBUS, BBIBOJBI, (pOPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpsl
o0ecrneunBaeT pa3BUTHE JIOTHUECKOTO MBITIICHUS! 00YYAIOIINXCS: OHU HCTIONb3YIOT
JNENYKTUBHBIE M HMHIYKTUBHBIE pacCyKICHHs, OOOOIIEHHE W KOHKPETH3ALMIO,
abctparupoBanue u aHajoruto. OOydeHue anredpe mpernoiaraeT 3HAUUTEIbHBIN
00BEM CaMOCTOSITENIEHOM IEATEILHOCTH 00YyJaIOIIUXCsl, TOITOMY CAMOCTOSITEIbHOE
pemieHre 3amad  OOy4aroUIMMUCS SBISCTCA peamu3aluell JesTeIbHOCTHOTO
MPUHITUIIA OOYYCHHUS.

B cTpykrype mnporpammbl y4eOHOro Kypca «Anrebpa» yriayO0naéHHOTO
U3y4EHUS OCHOBHOE MECTO 3aHUMAIOT COAEPKATeIbHO-METOANYECKUE JIMHUU:
«Yncna W BBIYUCICHUA», «ANredpandeckue BBIPAXKCHUS», «YpaBHEHUS U
HEpaBeHCTBa», «DyHkimm». Kaxgas w3 3THX CoOJep)KaTeIbHO-METOTUIECKIX
JVHUHA pa3BUBAETCs Ha MPOTSHKEHUM TPEX JIET U3YUEHHUs Kypca, B3aUMOJIECUCTBYS C
IpYTMMH €ro JUHMSIMH. B Xone u3ydeHHs Kypca OOydyaroluMCsi MPUXOAUTCS
JIOTHYECKH PacCy AaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHEIH SI3bIK. B CBs3H
C 9TUM B TpOTpamMMy yueOHOTo Kypca «Anredpay BKIIOYEHBI HEKOTOPHIE OCHOBBI
JIOTHUKH, TIPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3feliax MaTeMaTHYeCKOro
oOpa3oBaHMsi W  CIOCOOCTBYIOIIME  OBJAJEHUI0  OOY4YalOUIUMHUCS  OCHOB
YHHUBEPCAJIbHOTO MaTeMaTH4ecKoro s3bika. Coaep)KaTeNbHOM M CTPYKTYpHOMU
OCOOEHHOCTBIO Y4eOHOro Kypca «Anredpa» sBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM st
JaNbHEUIIET0 U3yYeHUs MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHUIO Yy OOYYarOIIMXCs
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IIPEACTABJICHUI O IEUCTBUTEIBHOM YKCIIE. 3aBEPILICHUE OCBOCHHMS YMCIOBOM TUHUU
OTHECEHO K CpeIHEMY 00I1IeMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JUHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYYAIOIIUXCS
MaTEMaTUYEeCKOro armapara, HeoOXOAMMOTrO JJii pelIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX ITPEJAMETOB M OKpYykarolel peanbHocTi. Ha ypoBHE OCHOBHOTO 00I1IEr0
oOpa3oBaHMsl y4eOHBIH MaTepuan TPYNIHUPYETCS BOKPYT  pallOHAIbHBIX
BbIpaOKEeHM. AnreOpa JEMOHCTPUPYET 3HAYEHHWE MATEMAaTUKHU Kak si3blKa JJIst
MIOCTPOCHUSI MAaTEMAaTUYECKUX MOJEJIEH, OIUCAHMUS TMPOLUECCOB U  SABJICHUU
peanbHOrO Mupa. B 3anaun o0yuenus anreOpe BXOJAT TakKe JallbHENIIee pa3BUTHE
QITOPUTMHYECKOTO MBILIEHHS, HEOOXOIMMOT0, B YACTHOCTH, U1 OCBOEHHUS Kypca
UH()OpPMATUKHA, M  OBJIAJCHUE HABbIKAMU  JIEIYKTUBHBIX  PACCYKICHUU.
[TpeoOpa3oBanne CHUMBOJBHBIX (POPM CHOCOOCTBYET pPa3BUTHIO BOOOpa)KEHUS,
CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-TpaUUEeCKON JTUHUM HAIIEJIEHO HA TIOJIyYEHUE
OOy4YaroIIMMUCS 3HAHUN O (PYHKUIMSIX KaK BaKHEHMIEH MaTEeMaTUYECKON MOJIENH
JUTSL ONMCAHUS ¥ UCCIIEOBAHUS pa3HOOOPA3HBIX POLIECCOB U ABJICHHUM B IPUPOAE U
obmectBe. M3yueHue maTepuaa criocoOCTBYeT pa3BUTHIO y O0YHAIOIITUXCSI yMEHUS
WCIIOJIB30BaTh PA3JIMYHBIE BBIPAZUTEIBHBIE CPEJICTBA S3bIKA MAaTEMAaTHKH —
CJIOBECHOT'O, CMMBOJMYECKOT0, IpauyecKkoro, BHOCUT BKIaJd B (HhOpMUpPOBAHHE
MPEICTABICHUI O POJIM MAaTEMATUKU B PA3BUTHH LIMBUIN3ALUU U KYJIbTYPHI.

VYrinyOnéHusiit Kypc anreOpbl XapakTepu3yeTcsl U3y4YeHUEM JOTIOTHUTEIbHOTO
TEOPETUUECKOIO ammapaTa ¥ CBA3aHHBIX C HUM METOJIOB pellieHus 3a1ay. Anredpa
SIBJIIETCS SI3BIKOM ISl OTIMCaHUsl OOBEKTOB U 3aKOHOMEPHOCTEH, CIYKUT OCHOBOM
MaTeMaTuyeckoro MojaenupoBaHusi. Ilpu 3ToM camu OOBEKTHI MaTeMaTUYECKHX
YMO3aKJIIOUEHU U TpPUHATbIE B anredpe npaBuia UX KOHCTPYHPOBAHUSA
CO0CcOOCTBYIOT (POPMUPOBAHUIO YMEHUI 0OOCHOBBIBATH U JOKA3bIBATH CYXKICHUS,
pa3BUBAIOT MAaTEMAaTHYECKYI0 MHTYHUIIMIO, KPaTKO W HAIJIIHO PAacKpbIBAOT
MEXaHU3M JIOTHYECKUX MOCTPOCHUM U ydaT uX NpUMEeHEeHHI0. TeM caMmbIM anredpa
3aHMMAaeT OJHO M3 BEAyIIMX MeCT B (OPMHPOBAHMU HAYyYHO-TEOPETUYECKOTO
MBIIIICHUST 00YUYaIOIINXCS.

CornacHo yueOHOMY IJIaHY B KJIaccaxX M3ydaeTcsl yueOHbIN Kypc «Anredpay,
KOTOPBIM BKIJIIOYAET CIEAYIOIIHE OCHOBHBIE pa3fenbl coaepxkaHus: «YHucna u
BBIYHCIICHUS», «AJIreOpanyeckre BBIPAKEHUS», «YPaBHEHUS W HEPaBEHCTBAY,
«Dyuknuny. ITlocnennuit pazmen yriayOon€HHO H3y4aeTcs B paMKax Kypca
«Marematnka I KaXAo0ro», KOTOpPOW BXOIWT B COCTAaB BapMaTHBHOM 4YacTH,
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3JIEKTPOHHOW NMOAMUCHIO




Ha u3yuenue yueOHorO Kypca «Anredpa» orBoautcs 408 yacoB: B 7 kiacce —
136 yacos (4 yaca B Hezeno), B 8 kitacce — 136 yacoB (4 yaca B HeZIe10), B 9 kinacce
— 136 gacoB (4 yaca B HEJICIIO).

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [TPOT'PAMMbI YUEBHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

JIndyHOCTHBIE Ppe3yJbTaTbl OCBOEHHUS MpPOrpamMMbl IO MaTeMAaTHUKe
XapaKTEepPU3yIOTCSI B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSA

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHWEM K JIOCTHOKEHUSM  POCCHUHCKHX
MaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpasKIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN TpaXkIaHWHA U pealu3aluu €ro
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHUEM JIOCTHKEHUN HAyKd, OCO3HAHUEM BaKHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TPy10BOIr0 BOCTIUTAHUS:

YCTAHOBKOM HAa aKTHMBHOE Yy4YaCTHE€ B PpEIICHWU MPAKTUYECKUX 3a1ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XXKHOCTH MaTEeMaTHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHMHM BCEM JKU3HU NJis YCHEIHOM NpodeccHoHaIbHOM
JESTEIIbHOCTH M Pa3BUTHUEM HEOOXOIMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
OCTPOECHHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTU4eCKOr0 BOCIIUTAHMS

CIIOCOOHOCTBIO K SMOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PELICHW, pacCyXIEeHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTel HAYYHOTO MMO3HAHMS:

OpUEHTalueld B JEATEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAay4HbIX
IpeCTaBICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI Y€IOBEKa, MPUPOABI U
oOIiecTBa, MOHUMAHUEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeIOBEUYECKOi
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
MaTEeMaTHUYECKON KyJIbTypOl KaK CpelCTBOM
noFHAKMYEHHEGHMEMieM HaBBIKAME HCCTIEI0BATENBCKON AEATEIBHOCTH;

SJ'IEI%'SP%HH M NnoarnncbrO
H3NYECKOro BOCHUTAHM{, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H

MR ACHOL b pitarblidy s




TOTOBHOCTBIO TPUMEHSATh MATEMATUYECKUE 3HAHUS B HMHTEPECAX CBOETO
3MI0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, pETyJsIpHas Qu3ndecKas
aKTHUBHOCTB), CPOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, TPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TaKOT0 K€ MpaBa JAPYroro 4ejioBeKa;

7) IKOJIOTH4eCKOr0 BOCIIMTAHUSA:

OpHUEHTALIMEN HA MPUMEHCHUE MATEMAaTUYECKUX 3HAHUM JJIs PEIICHU 3a/]1a4 B
00JIaCTH COXPAHHOCTH OKPYXKAIOIICH CpeJibl, INIAHUPOBAHUS MTOCTYIIKOB U OI[EHKH
UX BO3MOXXHBIX MOCIICJICTBUH VISl OKPYKAIOIIEH cpejibl, 0OCO3HAHHUEM TJI00aTBLHOTO
XapakTepa dKOJOTHUCCKUX MPOOJIeM U IMyTel UX PEeIICHUS;

8) ajanTanum K M3MEHAKINMMCH YCJOBHAM COLMAJIBLHON M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEIACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEH KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS y NPYyTUX JOJIeH, mMproOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbBITA IPYTUX;

HEO0OXOIMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHWM, (HOPMYIUPOBATH UIEH,
MOHATHSI, TUTIOTE3bI 00 00BEKTaX U SABJICHUSX, B TOM UHCIIC paHEE HEU3BECTHBIX,
0CO3HaBaTh JCHHUIUTH COOCTBCHHBIX 3HAHUN W KOMIIETCHTHOCTEH, TIAaHUPOBATH
CBOE pPa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYyaIllMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEp, KOPPEKTHPOBATH
MPUHAMAEMbIC PEIICHUS W JeHUCTBHUSA, (OPMYJIUpPOBATh U OICHUBATh PHUCKH W
MOCJICACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI

B pe3ynbraTre 0CcBOEHHS MpPOrpaMMbl 10 MaTEMAaTHKE Ha YPOBHE OCHOBHOTO
oO1iero 06pa3zoBanus y o0ydaromierocs: OyayT copMUpOBaHbl MeTaNpeaAMeTHbIe
pe3yJabTaThl, XapaKTEPU3YIOIIHECS OBJIAJICHUEM YHUBEPCATHHBIMH
MO3HABATEIILHBIMU  JIEHCTBUSIMH,  YHHUBEPCAIBHBIMH  KOMMYHHUKATHBHBIMU
JEHCTBUSMH M YHUBEPCATIbHBIMH PETYJISTUBHBIMU JICHCTBUSMH.

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
Bba3oBble Jjornueckue aeiicTBUA:
BBISIBJIATH U XApPaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHYECKHUX

06 beKTOB; —HOHATIL —OTHOMEHI  MEKIYy [OHATHAMH,  (OPMYIMPOBATH

0 OTIRIEN MEHT MOSTUBAFCTAHABIMBATE CYIIECTBEHHBIN NPU3HAK KiIACCH(pUKAINY,
oeHBRARRIHRM SEVFWGRIR u cpaprerus, KpuTepuu MpoBoMMOTO aHATI3A;
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BOCIPUHUMATH,  (GOPMYyIUpPOBaTh U  NPEoOpa3oBBIBATH  CYXKICHUS:
yTBEpIUTENIbHbBIC U OTPUIIATENIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakrTax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUHI;

JieNaTh BBIBOJBI C HCIIOJb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, yMO3AKIIOUEHUH TI0 aHAJIOTHH;

pazOupaTh J0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEPKICHUM (MpsSMbIE U OT
MPOTUBHOTO), TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTeNbCTBA MAaTEMaTHUYECKHUX
(bakToB, BBHICTpaMBaTh apryMEHTAIlMI0, MPUBOAUTH MPUMEPHI U KOHTPIPHUMEDHI,
OPUMEHATh METOJ MAaTeMaTUYeCKOW WHIYKIMH, OOOCHOBBIBATH COOCTBEHHBIE
paccyXIeHuUs;

BBIOMpATh CMOco0 pelieHuss y4eOHOW 3amaud  (CpaBHUBATH HECKOJIBKO
BapUAHTOB PEIICHUs, BEIOUpPATh HanboJIee MOIXOAIIUN C YIETOM CAMOCTOSITEIBHO
BEIJICIICHHBIX KPUTEPHUCB).

ba3oBble uccienoBareibckue 1eiCTBUSL:

UCIIONIb30BaTh BOMPOCHI KaK HMCCIEAOBATEIbCKUIT WHCTPYMEHT IO3HAHUA,
dbopMyIMpoBaTh  BOMPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpodsieMy,
CaMOCTOATENILHO YCTaHaBIIMBaTh MCKOMOE W JaHHOE, (hOpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATH CBOIO TIO3UIINIO, MHECHHE;

IPOBOJUTH IO CAMOCTOSITENIFHO COCTABJIGHHOMY IUIaHY JKCIEPHMEHT,
UCCIIEJOBAaHUE TI0 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTU4YeCKOro OOBEeKTa,
3aBHCHUMOCTEN 00BEKTOB MEX 1y COOOI;

CaMOCTOATENFHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI 1O PE3yJibTaTam
NpOBEAEHHOTO  HAONIOACHMS, HCCIEAOBAaHUA, OKCIIEPUMEHTa, OLEHUBATh
JIOCTOBEPHOCTH MOJTYUYCHHBIX PE3YJIbTATOB, BHIBOJAOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TIPOIlECCa, a TaKXKe BBIIBUTATH
MIPEMTOJIOKEHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanmeii:

BBISIBIIATh HEJAOCTATOYHOCTh W HM30BITOYHOCTH HMHGOpPMAIWMH, JaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOWpATh, aHAJU3UPOBATh, CHUCTEMATU3UPOBATH U HWHTEPIPETUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BbIOMpaTh (QopMy mpenacTaBieHus HUHOpMAMKM W WUIIOCTPUPOBATH
pelaemMbie 3a/1a4n CXeMaMu, IMarpaMMaMu, HHOUM rpadMKoi U uX KOMOMHALIUSIMU;

OIICHWBATh HAAEKHOCTh MH(POPMAIIUU IO KPUTEPUSIM, MPEIIOKEHHBIM WIIH

/
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BOCIPUHUMATH U (HOPMYITHPOBATH CYXJACHHUS B COOTBETCTBUHU C YCIOBUSIMU U
HEJISIMHA OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX
U THCHbMEHHBIX TEKCTax, JaBaTh TMOSICHEHHS IO XOAy pELICHUs 3ajaud,
KOMMEHTHUPOBATh MOJYYEHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIAaeMOIl TEMBI,
npoOJieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJICH, HAICJICHHbIE Ha MOHUCK
peIlIeHHUs, COIMOCTABISATH CBOHM CYXIEHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
nuarnora, oOHapyKMBaTh pa3jiM4Me M CXOJCTBO MO3UILMNA, B KOPPEKTHOU (opme
bopMyIMpOBaTh pa3HOIIACHS, CBOU BO3PAXKEHUS,;

MPEACTABIIATh PE3yJbTAaThl PEHICHUS 3aJlayu, SKCIIEPUMEHTA, UCCIIEOBaHUS,
MPOEKTa, CaMOCTOSTENBHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaad
MPE3eHTAINN U 0COOCHHOCTEN ayTMTOPHUH;

MOHUMATh M HCIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBHUIYaTbHOU
paboThl MpU pEIICHUH Y4eOHBIX MaTEMaTUYECKUX 3a7ad, NPUHUMATh Ielb
COBMECTHOHM JesTeNbHOCTH, IUIAHUPOBATH OPTraHU3alMI0O COBMECTHOH paloTHI,
pacmpenenatb BUAbl paboT, TOTOBapUBAaThCs, OOCYKIATh MPOIECC U PEe3yibTar
paboThI, 000011aTh MHEHUSI HECKOJIBKUX JTHOJICH;

y4acTBOBaTh B TpynmoBbIX ¢opmax paboTel (00CyxkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» U UHBIE); BBITIOIHSATH CBOIO YaCTh PaOOThI U KOOPJUHUPOBATH
CBOM JICWCTBUA C JPYTMMH YJ€HAMH KOMaH/bI, OIICHUBATh Ka4eCTBO pe3yibTara
KaueCTBO CBOETO BKJIJa B OOIIMI pe3ysbTaT Mo KPUTEPUSIM, CPOPMYIUPOBAHHBIM
Y4aCTHUKAaMHU B3aUMOJICUCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JJISl PEIICHUs] B JKU3HEHHBIX M YUYEOHBIX CHUTYyalUsX,
OpPUEHTUPOBATHCS B PA3IUYHBIX MTOAXO0AAX MPUHITHS PEIICHUN (MHANBUAYAJIbHOE,
IpyNIoOBOE);

CaMOCTOATENIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHUs 3ajaud (WJId €ero
4yacTh), BBIOMpATh CHOCOO peleHuss ¢ Y4E€TOM UMEIOIIUXCA PECYpCoOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapPHUAHTHI
pEIIeHu ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, YDMOIMOHAJIBLHbIN HHTEJJIEKT:

BJIAJETh CIIOCOOAMM CaMONPOBEPKH, CAMOKOHTPOJIS Ipoliecca U pe3yibTaTa
pelleHus: MaTeMaTHYeCKOH 3a1auu, CAMOMOTHUBALIMU U pedieKcuu;

NPEABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh MPH PEUICHUU 33]1a4H,
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OLICHUBATh COOTBETCTBUE pe3yjbTaTa NEATEIBHOCTH MOCTaBICHHOW e U
YCIOBUSIM, OOBSACHATH IPUYUHBI JOCTHKCHUSI WIIM HEJOCTHKEHUS 1EIH, HAXOIUTh
OLIMOKY, AaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BBIPAXKaTh AMOLUHM TPU H3yYCHHUH MaTEMaTHYECKUX OOBEKTOB M (PaKTOB,
JlaBaTh YMOLMOHAIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

IMPEAMETHBIE PE3YJ/IBTATDBI

K xonIry oO0ydueHus B 7 kj1acce 0O0yJaromuics MOTYYUT CIASAYIONIE MPEeIMETHBIC
pe3yJIbTaTHI:

Yucsia ¥ BbIYMCIEHUS

PammmonaneHbBIE UnCHA.

[TepexoauTh OT OHOM (OPMBI 3allMCH YHUCEN K JApyrou (ImpeoOpa3oBLIBATH
JECATHYHYIO TP0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUUHYIO, B YACTHOCTHU
B 0€CKOHEYHYIO JACCATUUHYIO IPOOH).

Vcrionp30BaTh MOHITHS MHOXKECTBA HATYpPaIbHBIX YHCEN, MHOYKECTBA IEIBIX
YUCe, MHOXXECTBA pPAIlMOHAIBHBIX YHCET TPHU PEIICHUU 3a7ad, IPOBEICHHUH
PaCCYyXICHUN U JOKA3aTEIbCTB.

[TonrMaTh 1 OOBICHATH CMBICIT TTO3UITMOHHOM 3aITUCH HATYPaJbHOIO YHCIA.

CpaBHHBATh M YIIOPSIOYMBATH PAIIMOHATLHBIC YHCTIA.

BrITIONTHST, coYeTas YCTHBIE M MHChbMEHHBIC MPUEMBI, apu()METHUCCKHEC
JEHUCTBUS C PAIIMOHATLHBIMU YHCIIaMHU, UCTIOJIB30BAaTh CBOMCTBA YHCEN U TIPABHIIA
JIEUCTBUI, TPUEMBI PAIIMOHAIIBHBIX BBIYMCIICHUM.

BBIMOTHATE NTEHUCTBUS CO CTEIICHSIMHU C HaTYpaJIbHBIMU ITOKA3aTEIISIMHU.

HaxonuTh 3Ha4YeHHS] YHUCIOBBIX BBIPAKCHHM, COICPIKAIIUX pPAIMOHATLHBIC
quCciia M CTENEHW C HaTypajdbHBIM ITOKa3aTelieM, NMPUMEHATh Pa3HOOOpa3HbIC
CrIoCOOBI ¥ TPUEMBI BBIUYHCIICHUSI, COCTABJISATh M OICHUBATh YHUCIIOBBIC BHIPAKCHHS
MIPY PEIICHUH IPAKTUICCKUX 3a71a4 U 3a/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB.

OxpyTasTh YKCIIa ¢ 33JaHHON TOYHOCTHIO, a TAKXKE 110 CMBICITY MPAKTHIECKOM
CUTYaIlMH, BBITIOJHATH TPHKUIKY M OICHKY pe3yjbTaTa BBIYHCICHHUH, OICHKY
3HAYCHWUH YHMCIIOBBIX BBIPAKCHHM, B TOM YHCJIC MPU PEIICHUN PAKTHICCKUX 3a/1a4.

Pemate TekcToBBIE 3amadnd  apU(METHUYCCKHM CIOCOOOM, HMCIIOJIB30BATh
TaONHIIBI, CXEMBbI, YEPTEXKHU, IPYrHe CPEACTBA MPEACTABICHHUS IaHHBIX IPU
pelieHun 3aaa4.

Pemiath mpakTUKO-OPUEHTUPOBAHHBIC 3aJ]ay, CBSI3aHHBICE C OTHOIIEHHUEM

5 BEJIMYMH, TMPOIEHTAMH, HHTEPIPETHUPOBATH
0 PE3ROKDIMEHPEIOEMACEIaY C yIETPM OTPAHUYEHUH, CBA3AHHBIX CO CBOMCTBAMM
pACEMABHEARKHIRBBYERITs.
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Jloka3bIBaTh U MPUMEHATH MPU PEIICHUU 3aJ1a4 MIPU3HAKU JISIUMOCTH Ha 2, 4,
8,5,3,6,9, 10, 11, npusHaKu AEITUMOCTH CYMMbI U MIPOU3BECHUS LIEJIBIX YHCEN.

PacknaapiBaTh Ha MHOKUTEIIU HATYpalbHbIE YHCIA.

CB0oOOIHO omepupoBaTh MOHIATHAMHU: YETHOE YHCIO, HEUYETHOE YHUCIIO,
B3aMMHO IPOCTHIE YHCIIA.

Haxonute HamOONBIMI OOIMMIA JETUTETh U HAaUMEHBIEE OO0INee KpaTHOE
YHUCell U UCTIOJIb30BaTh UX MPH PEIICHUH 33]a4, IPUMEHATh alropuT™M EBKinaa.

OnepupoBaTh NOHATHEM OCTaTKa [0 MOIYJIIO, NPUMEHATh CBOWMCTBA
CpPaBHEHMI1 IO MOJIYJIIO.

AuredpanvyecKue BbIPAKEHUSA

BripaxkeHus ¢ nepeMeHHBIMU.

Hcnonb3oBaTh anreOpandeckyro TEPMUHOIOTUIO U CUMBOJIUKY, TPUMEHSITH €€
B IIPOIIECCE OCBOEHUS yUeOHOTO MaTepHalia.

Haxonuth 3HaueHUs: OYyKBEHHBIX BBIPAKEHUM TPHU 3aJaHHBIX 3HAYCHUSX
MEPEMEHHBIX.

Hcnonb30oBaTh  TMOHSATHE  TOXKIECTBA,  BBINOJHATH  TOXJIECTBEHHBIC
npeoOpa3oBaHusl BEIPAKEHUH, JOKa3bIBaTh TOXKIECTRA.

MHoOrouneHsl.

BrImonHITh mpeobpa3oBaHus 1IEI0T0 BHIPAXKEHHS B MHOTOWICH TPUBEIACHUEM
MOAOOHBIX CJIaraeMbIX, PACKPhITUEM CKOOOK.

BrinonHaTs 1ecTBUs (CI0KEHUE, BRIUUTAHUE, YMHOXKEHHE) ¢ OJJHOUJICHAMHU
¥ C MHOTOWICHAMH, TPUMEHSTH (POPMYJIBI COKPAIIEHHOTO YMHOXKEHHUS (KBaJlpaT U
KyO0 CyMMBbI, KBaJipaT U KyO pa3HOCTH, Pa3HOCTh KBaJpaTOB, CyMMa U Pa3HOCTh
KyOOB), B TOM YHCJI€ JUIsl YIIPOIIICHUS BHIYUCIICHHM.

OcCylIecTBISATh Pa3I0KEHUE MHOTOWICHOB HAa MHOMXUTEIHU C TOMOIIBIO
BBIHECEHUS 32 CKOOKH OOIIEro MHOXXHTEJSI, TPYIIIUPOBKHU CllaraeMbIX, MPUMEHSIS
(bOopMyIIBI COKpPAIIEHHOTO YMHOXKEHUS.

[TpumensTs npeodpa3oBaHusl MHOTOWICHOB JIJISl PEIICHHS PAa3IMYHbBIX 3a7ad
W3 MaTEMAaTUKH, CMEKHBIX TIPEAMETOB, U3 PEeaIbHON MPAKTHUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEM C HATYPAJIbHBIMU II0KA3aTEIsAMHU LIS
npeoOpa3oBaHUsI BRIPAKCHUI.

YpaBHeHMs U HEPABEHCTBA

Pemate nvHENHBIE ypaBHEHHsI C OJHOM IEPEMEHHOW, NPUMEHSS IpaBUJIa
nepexojia OT UCXOAHOTO YpaBHEHUS K paBHOCUIILHOMY emy. [IpoBepsTh, sBIsIETCS
JIM YUCJIO0 KOPHEM YPaBHEHUS.

[TogOupaTe npuUMephl Map YWCEN, SBISIONIMXCS PEIICHHEM JUHEHHOTO
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Pemmats cucteMbl ABYX JTUHEHHBIX YpaBHEHUH C ABYMS MEPEMEHHBIMH, B TOM
yucie rpaduyecKu.

CocTaBnaTh M pewiath JHUHEHHOE YpaBHEHUE WIM CHCTEMY JIMHEWHBIX
ypaBHEHUH MO yCIOBUIO 3aJ]a4l, UHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM
3aJlayy TIOJIyYeHHBIN Pe3yJIbTar.

DOyHKIUU

Koopaunate! u rpaduxu.

N300paxkath Ha KOOPAUHATHOM MPSIMOI TOYKH, COOTBETCTBYIOIINE 33 JaHHBIM
KOOpJIMHATaM, JIy4YH, OTPE3KU, MHTEPBAJIbl, 3aMKCHIBATH YUCIOBBIE MPOMEKYTKHU Ha
areOpanvyeckoM s3bIKeE.

OTmeuaTh B KOOPAMHATHOM IIOCKOCTH TOYKH IO 3a/IaHHBIM KOOPIUHATAM.

OyHKIWH.

Crpoutsb rpaduku TUHEHHBIX (PYHKITHIA.

OnucelBaTh C MOMOUIbIO (YHKIMH HW3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMUMHAMHU: CKOPOCTh, BpPEMs, PACCTOSHUE, II€HA, KOJIHYECTBO, CTOMMOCTH,
MIPOU3BOIUTENLHOCTD, BpEMSI, 00bEM PabOTHI.

Haxonuth 3HaueHne (PyHKIIMHU MO 3HAYEHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod MPEACTaBICHHUS W aHaln3a WHOOpMaIuH,
U3BJIEKATh U UHTEPIPETUPOBATH HHPOPMAIIUIO U3 TPapUKOB PEAIbHBIX MPOLIECCOB
Y 3aBUCHMOCTEM.

Hcnonb3oBaTh CBOMCTBA (QYHKUMN i1 aHainu3a TrpaduKoB pealbHBIX
3aBUCUMOCTEN (HyaM (yHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA (DYyHKLUH,
MPOMEXKYTKHA BO3pacTaHusi M yObIBaHWsI (DYHKIIMH, HAUOOJIbIIIEE U HAUMEHBIIIEEe
3HauYeHUs (PYHKINN).

Hcnonp3oBath rpaduku A1 UCCIEAOBAaHUS MPOIIECCOB U 3aBUCHMOCTEH, TIpU
pEIIeHNH 3a7a9 U3 IPYTHX YUYEOHBIX MPEAMETOB U pealbHON )KU3HHU.

K konity oOyuyenust B 8 kj1acce o0y4aromuiics MOTyYuT CIASAYIONINE MPEeIMETHBIC
pE3ybTaThI:
Yucjaa 1 BLIYUCJIEHUA
HNppaunonanpHble uncna.
[loHuMaTh W HCIOJAB30BaTh IPEACTABICHHUS O PACHIUPEHUH YHUCIIOBBIX
MHOKECTB.
CB00OOHO OTepUpOBATh MOHATUSIMU: KBaJPATHBIA KOPEHb, apU(PMETHUCCKUN
KBaJIPaTHBIM KOPEHb, UPPALMOHAIBHOE YUCIIO0, HAXOJAUTh, OLICHUBATH KBAIPATHBIC
KOPHH, UCITOJIB3YsI TPU HEOOXOJUMOCTH KAJTbKYJIATOP, BEITIOIHATH TPEOOpa30BaHUs

/
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BBIPAXKEHUHU, COACPKAIIMX KBAIPATHbIE KOPHU, UCIIOJIb3YSl CBOMCTBA KOPHEH.
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Hcrnonb30BaTh 3amucy OOJBIIMX M MaJIbIX YUCET C IMOMOUIbIO JAECATUYHBIX
npobeit m crenenerd yucna 10, 3anuchbIBaTh M OKPYIVIATh YHCIOBBIE 3HAYEHUS
pPEaNbHBIX BEJIUYUH C UCIIOIb30BAHUEM PA3HBIX CUCTEM U3MEPECHUM.

J1emMMoCTb.

CB0OOJHO OIIEpUPOBATH MOHATUEM OCTATKA IT0 MOJYJIIO, IPUMEHSATH CBOWCTBA
CPaBHEHMM IO MOJYIIO, HAXOAUTh OCTATKU CYMMBbI M IIPOU3BEICHUS 110 JAHHOMY
MOZYJIIO.

AnredOpanveckue BbIPAKEHUS

JpoOHO-pallnOHAIbHBIE BEIPAYKEHUSI.

Haxoauts pomycTuMble 3HAYEHHUS MEPEMEHHBIX B JIPOOHO-pallOHATbHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PallMOHAILHON APOOH.

BrimonusaTe npuBeneHne anredpandeckux JIpodeil K o0lieMy 3HaMeHaTelto,
CJI0)KEHHE, YMHOKEHHUE, JeJIEHUE anreOpanueckux apo0ei.

BBITTONHATB TOXKAECTBEHHBIE MPE0OPa30BaHUS PALIMOHATIBHBIX BBIPAKEHU.

[IpumeHsTh npeoOpa3oBaHMs BEIPAKEHUN JJIs1 pELIEHUS Pa3IMYHbIX 3a/1a4 U3
MaTEeMaTUKH, CMEXHBIX ITPEIMETOB, U3 PEATBHON MPAKTUKH.

CrerneHu.

[IpyMeHATH TIOHATHE CTENEHH C LEJNbIM II0Ka3aTeJIeM, BBIIOJIHATD
npeoOpa3oBaHus BbIPAXKEHUH, COAEPKAIUX CTENEHH C LIETBIM MOKa3aTesIeM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxoaute nonycrumelie 3Ha4€HUS IEPEMEHHBIX B BBIPAKCHUSX, COAEPKALINX
apu(meTnyecKkue KBaJpaTHble KOPHHU.

BemonusaTe npeoOpa3zoBaHUs HPPALMOHANBHBIX BBIPAKEHUH, HCIOJIb3YS
CBOMCTBA KOPHEMN.

YpaBHeHUs U HEPABEHCTBA

Pemars kBagpaTHbIE ypaBHEHUS.

Pemmars 1poOHO-paloOHaNbHBIE YPaBHEHHUS.

Pemlare nuHEWHBIE YpaBHEHUsA C IAPAMETPAMH, HECIIOKHBIE CHCTEMBI
JIMHEMHBIX YPABHEHUH C ITapamMeTpaMH.

IIpoBoauTh HcCienOBaHNUs YPaBHEHUW U CUCTEM YPAaBHEHMU, B TOM YHUCIE C
IpUMEHEHHEM rpauuecKux MpecTaBIeHNi (YCTaHaBIMBATh, UMEET JIM ypaBHEHUE
WIM CUCTEMA YPaBHEHUI PELICHMS, €CIIM UMEET, TO CKOJIBKO, U TIPOYEE).

[lepexoauTh OT cilOBECHON (OPMYIMPOBKH 3aqauu K €€ anredpandeckoit
MOJEIM C IIOMOLIBIO COCTABJICHUS YPAaBHEHUSA WM CHUCTEMBbl YpPaBHEHUHU,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4M MOJIYYEHHBIN PE3yIbTarT.
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HBI/IMCHHTB CBOfICTBa I-II/ICJ'IOBIQX HepaBeHCTB JJIA CpaBHeHI/IH, OLCHKH, pemaTb
OQKYMEHT NOAMNUCAH

TEHERTHISHILSA B FbAcE RFHON NefeMEHHOMN U MX CHCTEMBI, 1aBaTh rpauyecKyIo
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DyHKIUU

[TornmMaTh ¥ WCMONB30BaTh (DYHKIIMOHAILHBIC TOHITHS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKUE OO0O3HAYCHWsI), OMPEACNATh 3HAUYCHHE (YHKIUHA TIO0 3HAYCHUIO
aprymMeHTa, OrpeeiaTh CBOMCTBa (PYHKIMU 10 €€ rpaduky.

Crpouts rpaduku PyHKIUH , OMUCHIBATH CBOMCTBA YUCIOBON (DYHKIIUHU IO €€

rpaduky.

K koHIly 00y4yeHus B 9 kiacce 00y4aromuics MOJyduT CIETYIOINE TPEIMETHBIE
pe3yiabTaThl:

Yucsia ¥ BbIYMCICHUS

CBOOOIHO ONEpUPOBATH NOHATUSMU: KOPEHb n-Ml CTENEHHU, CTENEHb C
pallMOHAJIIBHBIM II0KAa3aTelIeM, HAaXOAWUTh KOPEHb H-U CTENEHU, CTEIEHb C
palMOHAJIbHBIM [IOKA3aTEJeM, HCIONb3Yysl MpU HEOOXOJUMOCTU KaJbKYJISATOD,
IIPUMEHSTH CBOMCTBA KOPHS 11-1 CTENEHH, CTENIEHU C PALIMOHAIBHBIM ITOKA3aTEIIEM.

Hcnonp30BaTh MOHATHE MHOXKECTBA JEHCTBUTENBHBIX YHCEN NPU PEIICHHUU
3a/1a4, MMPOBEACHUH PACCYKICHNUN U I0KA3aTEIIbCTB.

CpaBHHBaTb M  yHOpAIOYMBATH JICWCTBUTENIBHBIE 4YMCIIA, OKPYIJIATH
JCHCTBUTEIIBHBIE YUCIIA, BBINIOJIHATh IPUKUIKY PE3yJIbTaTa BBIYMCICHUHN, OLEHKY
YUCIIOBBIX BBIPAKEHUM.

AJuiredOpanvecKue BbIPpAKEeHUA

CB0OOIHO ONEepUpPOBaThH MOHATUEM KBAJPATHOTO TPEXUWICHA, HAXOAUTh KOPHU
KBaIpaTHOI'O TPEXUJICHA.

PacknanpiBaTh KBaJIpaTHBINA TPEXWICH HA JIMHEWUHBIC MHOXUTEU.

YpaBHeHMs U HEPABEHCTBA

Pewats nuHelHbIE U KBaApaTHBIE YPABHEHHUSI, YPABHEHHUS, CBOJAILNECS K HUM,
JIpOOHO-pallMOHANIbHBIE YPaBHEHUS.

Pemrats HECIOKHBIE KBAaApAaTHBIE YPABHEHUS C ITAPAMETPOM.

Pemare nMHEVHBbIE HEPAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MCIOJIb30BAThH
METOJI MHTEPBAJIOB, M300pakaTh pEIICHHE HEPABEHCTB HA YMCIOBOM MpPSMOH,
3alUCHIBATh PELICHUE C IOMOLIBIO CUMBOJIOB.

Pemlare cucremsl IBYX JIMHEWHBIX YPAaBHEHUM C JABYMS IIEPEMEHHBIMU H
CUCTEMBI IBYX YPABHEHUN, B KOTOPBIX OJJHO YPABHEHUE HE ABJISACTCS JIMHEUHBIM.

PeraTe HECIOKHBIE CUCTEMBI HEJTMHEMHBIX YPABHEHUH C [TApAMETPOM.

[IpuMeHsATh METOABl PABHOCHIIBHBIX NMPEe0Opa30BaHUil, 3aMEHbI IEPEMEHHOM,
rpaduueckoro MeToa Mpu perieHny ypaBHeHU 3-i u 4-i cTeneHe.

Pemlatb  cucTéMBl  JIMHEHWHBIX  HEPABEHCTB, CUCTEMbl HEPABEHCTB,

/
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[IpoBOOUTH MCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM rpauuecKux mpecTaBiIeHNi (YCTaHABINBATh, UMEET JIU ypaBHEHUE
WIM CHCTEMA YPaBHEHUI PEIICHHUS], €CIIM UMEET, TO CKOJIBKO, U MPOYEE).

PemaTe TekcTOBBIE 3aqauM aiareOpauvyeckuM CHOCOOOM C  MOMOIIbIO
COCTaBJICHUSI YPABHEHUM, HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHUS, HEPABEHCTBA M UX CHUCTEMBI ISl COCTABIICHHS
MAaTeMaTHYECKOW MOJEIM pPEaJbHOM CUTyalMd WIA NPUKIAJHOM 3a1adu,
WHTEPIIPETUPOBATH MOJTYUYECHHBIE PE3YJIbTATHI B 3aJJaHHOM KOHTEKCTE.

YucsioBbIe MOCI€I0BATEILHOCTH U MPOrPecCum

CBOOOJHO oOmepupoBaTh MOHATUSMU: 3aBUCUMOCTb, (YHKUUSA, Tpapuk
GyHKUMH, TpsMas MOPONOPLHUOHAIBHOCTb, JIMHEWHAas (QYHKUUA, OOpaTHas
MPONOPLUHUOHANIBHOCTD, Mapadosa, runepoosia, KyCouHo-3adaHHas PyHKIUs.

UccnenoBath pyHKuuIo 1o €€ rpaduky, yCTaHABIMBATH CBOMCTBA (DyHKLIMIA:
o01acTh ONPENENIEHUs], MHOXKECTBO 3HAUYEHUN, HYIM (QYHKIUH, MPOMEKYTKH
3HAKOTIOCTOSIHCTBA, TPOMEXYTKH BO3pacTaHus M YyObIBaHUSA, YETHOCTb U
HEYETHOCTh, HAMOOJIbIIIEE U HAUMEHBIIEE 3HAYEHUS, ACUMIITOTHI.

Pacno3naBaTh KBaApaTUYHYIO (QYHKIHIO 110 (Hopmysie, IPUBOAUTH PUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peaibHON KU3HU, PU3UKU, TEOMETPUH.

Omnpenensts nojioxkeHue rpapuka KBaapaTuyHOW QyHKIIUU B 3aBUCUMOCTH OT
e€ ko PpULIUEHTOB.

Crpoutb rpaduk  KBagpaTMUYHOH  (YHKUMH, ONKHCHIBATH  CBOWCTBA
KBaJIPaTUYHON QPYHKIMU TI0 €€ rpaduKy.

Hcnonb30BaTh CBONCTBA KBAAPATUYHOW (PYHKITUU JIJI PEIICHHS 3a71a4.

Ha npumepe kBaapatnyHoil QyHKIIMU cTpouTh rpaduk QyHkimu y =af(kx +
b) + ¢ ¢ moMotIbIo Mpeodpa3zoBanuii rpaduka PyHkuun y=f(x).

WnmrocTpupoBaTh ¢ MOMOIIBIO Tpaduka peaabHy0 3aBUCUMOCTb UITU IPOLECC
10 X XapaKTEPUCTHUKaM.

ApupmMernyeckasi ¥ reoMeTPUYECKasl MPOrpPeccuu

CB00OOIHO ONEPUPOBATH MOHATUAMHU: MOCIEAOBATEIBHOCTD, apupMeTUYECKas
U T€OMETPUYECKasi TPOTrPECCHH.

3amaBaTh MOCJEIOBATEIBHOCTH PAa3HBIMU  CIIOCOOAMH: OINMCATENbHBIM,
TaOJIMYHBIM, C TIOMOIIBIO0 (POPMYIIBI 7-TO WIEHA, PEKYPPEHTHBIM.

BbINONHATE  BBIUMCIACHHUS C UCHOJB30BaHUEM (OpMYyNI 7n-ro  4jeHa
apu(PpMETHYECKON U TreOMETPUUECKON MPOrpecCuii, CyMMbI IEPBBIX 71 YJICHOB.

N300paxkarh uieHbl MOCIENO0BATEIBHOCTH TOYKAMU HA KOOPJIMHATHOM
IJIOCKOCTH.
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PGIHaTB 3aa4l, CBJI3aHHBIC B YUCJIOBBIMHU ITIOCIACAOBATCIBHOCTAMHU, B TOM
JOKYMEHT NOANUCAH

YHRER BRSAG A # BEHIRERIS KU3HH (C MCTIONB30BAHMEM KalbKYJISATOPA, (G POBBIX




PacriosHaBaTh W TNPUBOAUTH TPUMEPHI KOHEYHBIX H  OECKOHEYHBIX
MOCIIEIOBATEIBHOCTEH, OTPAaHMYEHHBIX  MOCIEIOBATEIBHOCTEH, MOHOTOHHO
BO3pacTaroux (yObIBaIOIIUX ) MOCIEI0BATEIbHOCTEH.

ViMeTh mpecTaBIeHrne O CXOUMOCTH TTOCIIEA0BATEILHOCTH, YMETh HAXOIUTh
CyMMY 0€CKOHEYHO yOBIBAIOIICH T€OMETPHUECKOMN MPOTPECCHH.

[TpuMeHsATh METOI MaTEeMATHUECKOW MHIYKITUW TP PEIICHUH 3a71a4.

- \

JOKYMEHT NOAMNUCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3je/ioB U TeM nudposbie
Ne ni/mm P Konrpoabnubsie IIpakrnyeckue (upp )
NPOrpamMMbl Bceero o0pa3oBaTte/ibHbIC
padoThI padoTsbI
pecypcnl
| UNCJIA U BBIYUCJIEHMA. 1 | bubmuoreka [{OK
PanmonanbeHble uncia (IOBTOPEHNUE) https://m.edsoo.ru/77¢09b13
) OVYHKIWN. KoopauHatel n 17 | bubmmoreka [JOK
rpaduku. OyHKIIUU https://m.edsoo.ru/77e09b13
3 AJITEBPAMYECKUE BbIPAXKEHU . 7 bubmmoreka [JOK
BeIpaxxeHus ¢ nepeMeHHbIMU https://m.edsoo.ru/77e09b13
4 YPABHEHUWA 1 CUCTEMbI 10 | bubnuoreka [{OK
YPABHEHUI. JIuneiinbie ypaBHeHHS https://m.edso0.ru/77¢09b13
5 UNCJIA 1 BBIYUCJIEHHWA. Crenens ¢ 6 bu6mmoteka [IOK
HaTypaJIbHBIM II0Ka3aTeIEM https://m.edsoo.ru/77e09b13
6 AJITEBPAMYECKUE BBIPAXXEHU . 3 | bubnnorexa [JOK
MHoro4ieHbl https://m.edsoo.ru/77e09b13
7 AJITEBPAMYECKHWE BBIPAXXEHWM . 14 | bubmuoreka [{OK
DopMyJIbl COKPAILEHHOTO YMHOKEHUS https://m.edsoo.ru/77e09b13
bubnunorexa LIOK
UNCJIA U BBIUNCJIEHUA. 1
8 ¢ ¢ Hlemmmocts 0 https://m.eds0o.ru/77e09b13
9 OYHKIMMN. JIunetinag QyHKIUSL 16 1 bubmorexa LIOK
s N https://m.edsoo.ru/77¢09b13
0 AOKYMEHFHNHMHINEAH 1 CUCTEMBI i OK
AJIEKTPOHHOMAPE NP O i remer niimeitmex 14 1 nosmotera I
https://m.edsoo.ru/77¢09b13
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1 [ToBTOpeHme, 06001IEHNE,

cucreMarTrusanuia 3HAHUM

bubnunoreka LIOK
https://m.edsoo.ru/77e¢09b13

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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8 KVIACC

KosunyecTBOo 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM Kowrporsmsie  TIpakrseckume (undposbie)
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| YPABHEHHMA 1 HEPABEHCTBA. 20 1 bubmuoreka [JOK
Hepagenctra https://m.edso0.ru/6d40b704
) UNCJIA U BBIUUCJIEHU L. 17 1 bubnuorexa [JOK
KBanpaTHbiii KOpeHb https://m.edsoo.ru/6d40b704
3 YPABHEHUWSA 1 HEPABEHCTBA. 17 | bubmuoreka [JOK
KBanparusle ypaBHeHUS https://m.edsoo.ru/6d40b704
4 AJITEBPAMYECKHWE BbIPAXKEHW . 17 | bubmuorexa [JOK
JpoOHO-paniioHalbHbIE BRIPAKEHUS https://m.edsoo.ru/6d40b704
5 YPABHEHUMA U HEPABEHCTBA. 19 | bubnuorexa [JOK
Jpo6HO-palinoHalbHbIE YpaBHEHUS https://m.edsoo0.ru/6d40b704
6 DYHKIIIHN 15 | bu6mmorexa [IOK
https://m.edsoo0.ru/6d40b704
. AJITEBPAMYECKUWE BbIPAXKEHUWAI. 14 bubmuorexa [JOK
Crenenu https://m.edsoo.ru/6d40b704
bu6mmoreka [JOK
8 UNCJIA U BBIUMCJIEHUA. [lenumocTh 7 1 hitps-//m.cdsoo.ru/6d40b704
9 [ToBTOpenme, 0600IIEHNE, 10 1 bubmmoreka [JOK
crucTeMaTu3alus 3HaHUI https://m.edsoo0.ru/6d40b704
OB EEKOAMHECTBO HACOB IO\
o TTROK PMEAMIEIOANNCAH 136 8 0
3NIEKTPOHHOU NOANUCBLIO
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9 KJIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (mudpoBbIe)
KonTpoabubie IIpakTuueckue
n/n NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
| UUCJIOBBIE ITOCJIIEAOBATEJIBHOCTHU 6 | bu6numorexa LIOK
U ITPOI'PECCHUU https://m.edsoo.ru/133deaba
bubnunoreka LIOK
2 HPEAET @YHKINN ? ! https://m.edsoo.ru/133deaba
bubnuoreka [IOK
3 HENPEPBIBHOCTD ©@YHKIIAH 15 ! https://m.edsoo.ru/133deaba
4 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 4 bubmnoreka IIOK
3HAaHUH https://m.edsoo.ru/133deaba
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 34 3 0
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YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

1. VYdyeOnmk: Aaredpa. 9 kiaace. Yueonuk. ®I'OC. Mepsask A.I'., Iloaonckuii B.b.,
Axup M.C.MockBa, Benrana-I'pad, 2018. YueOuuk BKiIr0u€H B peaepanbHbIi
nepeveHs, O pekoMmenoBaH MuHHCTEPCTBOM 00pa3oBaHus U Hayku PO

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

1. Meroaunueckue matepuainsl: Anreopa. 9 kiacc. Metonuueckoe nmocooue. PI'OC.
Mep3msik A.T'., [Tonouckuii B.b., Slkup M.C., Byiko E.B. Mocksa, Bentana-I"pad,
2018

2. Jlmpaktudeckue marepuaisl: AnreOpa. 9 knace. Jlunakruueckue MaTepuansbl.
Mepsnsk A.I'., ITononckuii B.b., Pabunosud E.M., Slkup M.C. Mocksa, Benrana-
I'pad, 2018

3. Marepuansl 1yt KoHTpoJsi: Anredpa. 9 kinacc. CaMOCTOATEIbHBIE U KOHTPOJIbHBIE
paboTtel (s yriryonennoro u3ydeHus). ®I'OC. Mep3msak A.T., [Tonouckuii B.B.,
PabunoBuu E.M. MockBa, Benrana-I'pad, 2018

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. * Enunas kosiekuusi iu@poBbIX 00pa30BaTeIbHBIX PECYPCOB
http://Ibz.ru/metodist/iumk/mathematics/er.php
* http://www.problems.ru/ - katajor 3aga4 1o MaTeMaTHKE

- \
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