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[Tpunoxenne k OOIT OOO
YTBEPKICHHAS IIPUKA30M OT 20 1.
Ne

PABOYAS ITIPOI'PAMMA YYEBHOI'O IPEAMETA «MATEMATHUKA»
OBSIBATEJIBHON YACTH YUYEBHOT O IVIAHA JIJIA 5-9 KJTACCOB
KYPC «AJITEBPA» IUIA 7-9 KJIACCOB

INOACHUTEJIBHAS 3AIINCKA

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "AJITEBPA"

Pabouas nmporpamma no yueoHoMy Kypcey "Anredpa’ mis oOyuaromuxcs 7-9 kiaccoB pazpaboTaHa
Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00Pa30BaTENbHOTO CTAaHAApPTa OCHOBHOTO OOIIETro
oOpa3oBaHusi ¢ Yy4y€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABABIAEMBIX K
MaTeMaTHYECKOMY 00pa30BaHHIO, U TPAIUIUN POCCUHCKOTO 00pa3oBaHusl, KOTOPbIE 00eCIeUnBaIOT
OBJIQJICHHE KJIOYEBBIMU KOMIIETEHUUSMH, COCTABISIOIIMMH OCHOBY [UIsi HEIPEPBIBHOIO
o0pa3oBaHMsI M CaMOpPa3BUTHS, a TaKXKe ILEJIOCTHOCTh OOIIEKYJbTYPHOTO, JIMYHOCTHOIO U
MO3HABATEJILHOTO pa3BUTHs oOyuaronuxcs. B mporpamme yurensl uaeu u nonoxkenus Konuenuuu
pa3BUTHS MaTeMaTH4ecKoro oOpaszoBanusi B Poccuiickoii ®enepanuu. B smoxy mudposoit
TpaHcopMmali BceX cdep YEeIOBEYECKON MAESITeTbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOM MaTeMaTHYECKON MOJArOTOBKU. Y3K€ B IIKOJIE MaTeMaTHKa
CIY’KUT OIOPHBIM MPEIMETOM ISl M3YUYEHHUS CMEXHBIX TUCLUUILIMH, a IMOCJIE IIKOJIbl pealbHOU
HEOOXOIMMOCTBIO CTAHOBUTCS HEMPEPHIBHOE OOpa30BaHHE, YTO TPeOyeT IMOIHOIEHHOW 0a30BOi
0011e00pa3oBaTeabHOM MOATOTOBKH, B TOM YUCIIE U MATEMaTUYECKOM.

OT0 00YyCclOBIEHO TEM, YTO B Halld JHM pacTéT 4YUCIO NpodeccHuil, CBSI3aHHBIX C
HEMOCPEJCTBEHHBIM TPUMEHEHHEM MaTeMaTHKU: U B cdepe IKOHOMHKH, M B Ou3Hece, U B
TEXHOJOTHYECKHUX 00JacTAX, U Jaxke B TyMaHUTapHBIX cepax. Takum oOpa3zom, KpyT HIKOJIBHUKOB,
JUISL KOTOPBIX MaTeMaTHKa MOXET CTaTh 3HAYMMBIM IIPEIMETOM, PACILIUPSIETCS.

[IpakTudeckas MONE3HOCTh MAaTeMAaTUKH OOYCIOBJIEHA TeM, 4YTO €€ MPEAMETOM SIBISIFOTCS
(dyHIaMeHTalbHbIE CTPYKTYpbl HAILlErO0 MHpa: MPOCTPAHCTBEHHBIE (OPMBI U KOJINYECTBEHHbIE
OTHOILIEHHUS OT MIPOCTEUINX, YCBAMBAEMbIX B HEIIOCPECTBEHHOM ONBITE, 1O TIOCTATOUYHO CIOKHBIX,
HEOOXOAUMBIX JUIsl Pa3BUTHS HAYYHBIX W MPUKIAAHBIX UIeH. be3 KOHKPETHBIX MaTeMaTHYeCKUX
3HAHUH 3aTPyAHEHO MOHMMAHHE MPUHIIMIIOB YCTPOMCTBA U UCIIOIb30BAHUS COBPEMEHHOU TEXHUKH,
BOCIPUATHE M HHTEpHpeTaus pa3zHOOOpa3sHOW COLMATIBHOW, 3KOHOMUYECKOW, MOIUTHYECKON
uH(popMalnu, Manod3pPeKTuBHA OBCETHEBHAS MPAKTUUECKas AeITeTbHOCTh. Kax oMy yenoBeky B
CBOEH JKM3HU MPUXOJAUTCS BBITIOIHITH PACYETHI M COCTABISATh AJITOPUTMBI, HAXOJUTh M IPUMEHSATH
dbopMyIibl, BIAAETh MPAKTUIECKUMH MPUEMAMH T€OMETPHUYECKUX U3MEPEHHI U TOCTPOCHUM, YNTATh
uH(pOpMallMIO, TPEICTaBICHHYI0 B BHJAE TaOMul, AUarpaMM U TpaduUKOB, XKHUTb B YCIOBHUAX
HEeonpeAeNEHHOCTH U TOHUMATh BEPOSTHOCTHBIM XapaKkTep ClydyalHbIX COOBITUH.

OaHOBpEMEHHO C paciivpeHueM chep NpUMEHEHHs] MaTeMaTHKHA B COBPEMEHHOM OOIIeCTBE BCE
0oJee BaKHBIM CTAHOBUTCSI MATEMAaTUYECKUI CTUITh MBIIIUICHUS, TIPOSBIISIONINIICS B ONPEIEIEHHBIX
YMCTBEHHBIX HaBbIKaxX. B mpoliecce u3ydyeHus MareMaTHKU B apceHal MPUEMOB U METOJIOB
MBIIJICHHS YeJIOBeKa eCTECTBEHHBIM 00pa3oM BKIIIOYAIOTCS MHAYKIUS U JAEAYKIHs, 0000IeHe U
KOHKpEeTH3alusl, aHajlu3 M CHUHTE3, Kilaccuukamuss U cucTemMaTu3anus, aOCTparupoBaHUE U
aHanorust. OOBEKTH MATEMATUYECKUX YMO3AKIIFOUEHUH, TIPaBUIIa UX KOHCTPYHPOBAHUS PACKPHIBAIOT
MEXaHHU3M JIOTHYECKHX IOCTPOEHHH, CIIOCOOCTBYIOT BBIpaOOTKE yMeHUs (GOpPMYIIHUPOBATh,
000CHOBBIBATh U JIOKa3bIBATh CYKIEHUS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MBIIIUICHHE. Bemymas
POJIb PUHAICKUT MaTEMATUKE U B POPMUPOBAHUH aJITOPUTMUIECKON KOMITOHEHTHI MBIIIJICHUS U
BOCIIUTAHUU YMEHHMM AEMCTBOBATh MO 3aJaHHBIM AJTOPUTMAaM, COBEPLIEHCTBOBATH M3BECTHBIE U
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KOHCTPYHPOBATh HOBBIC. B mipoliecce pemenust 3a1a4 — OCHOBOM YUEOHOM JAEATEIHPHOCTH HA YPOKax
MAaTCMAaTUKH — PA3BUBAIOTCA TAKIKC TBOPUYCCKAA U NPUKJIaAHAAd CTOPOHBI MBIIIIJICHU.

OOyuenue mMaremMaTuke Aa€T BO3MOXKHOCTh Pa3BUBaTh y 00YyYAIOIIMXCSI TOUYHYIO, PALIMOHAIBHYIO
U MH(OPMATUBHYIO peub, YMEHHE OTOMpaTh HanOojee MOAXOJSAIINE SI3BIKOBBIE, CHMBOJIUYECKHE,
rpaduyueckue cpeacTBa Al BEIpAKEHUsI CYKICHUN U HATJISIAHOTO UX MIPEICTaBICHHUS.

Heo6xo1uMbpIM KOMIIOHEHTOM 0OIIeH KyJIbTYphl B COBPEMEHHOM TOJKOBAHUU SBISETCS OOIIee
3HAKOMCTBO C METOJIaMU IO3HAHUS JEHCTBUTEIHHOCTH, MPEJICTaBICHUE O IMPEAMETEe U METO/Aax
MaTEMaTuKu, HUX OTJIMYHUH OT MCTOHOB APYrux CCTCCTBCHHLIX W TYMAHUTAPHBIX HAYK, 06
OCOOCHHOCTSIX NMPHUMEHEHHUS MAaTeMaTHUKU JJIsl PellleHUs HAy4YHbIX M MPUKIATHBIX 3a1ad. Takum
o0pa3oM, MareMaTHYecKoe 0O0pa3oBaHHE BHOCHT CBOHM BKJIaJ B (POPMHUpPOBAHHME OOIIECH KyIbTYpHI
YyelloBeKa.

I/IsyquI/Ie MAaTEMATUKH TAaKXKC CHOC06CTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YCJIIOBCKA, IOHUMAHUTIO
KpacoTbl M U3AIIECTBA MAaTEeMAaTUYECKUX PACCYKIEHUHN, BOCIPUSATHIO T'C€OMETPUUECKUX (OopM,
YCBOEHUIO UJIEU CUMMETPHUH.

HEJN U3YYEHUSA YYEBHOI'O KYPCA "AJI'EBPA"

Anrebpa sBISETCS OJHUM M3 ONOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA 00OECIIEYMBAET U3yUEHUE
JpYI'MX JIUCLUUIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK M TyMAaHMTApHOIO IMKJIOB, €€ OCBOEHHE
HE00X0UMO I IPOJOJKEHHsI 00pa30BaHuUs U B MOBCEAHEBHOM kU3HU. Pa3BuTHe y oOyuaromumxcs
HaYYHbIX IIPEJCTABICHUM O MPOMCXOXKAECHUU U CYLIHOCTH ajredpanyeckux adcTpakiuii, crocode
OTpaKEHUS MaTEMaTUYECKOW HAyKOW SIBIEHMH M TIPOLIECCOB B MPHUPOJE U OOIIECTBE, POJIH
MaTeMaTHYeCKOro MOJICJIMPOBAaHUs B HAayyHOM IIO3HAaHUM M B IPaKTHUKE CHOCOOCTBYET
(OpMHUPOBAHNIO HAYYHOI'O MUPOBO33PEHUSI U KAUECTB MBIIIJIEHU S, HEOOXOIUMBIX I aJanTaliu B
coBpeMeHHOM LHdpoBom obmiecTBe. VM3yueHue anreOpbl €CTECTBEHHBIM 00pa3oM 00ecreuuBaeT
pa3BUTHE yMEHMs HAONIOAATh, CPABHUBATh, HAXOJUTh 3aKOHOMEPHOCTHU, TpeOyeT KpPUTHUHOCTH
MBILIIEHHUS, CHOCOOHOCTH AapryMEHTUPOBAaHHO OOOCHOBBIBaTb CBOM JEHCTBHS U  BBIBOJBI,
dopmynupoBate yTBepkAeHUsA. OCBOEHHE Kypca anreOpbl 00ecredrnBaeT pa3BUTHE JIOTHYECKOTO
MBIIIEHUS] OOYyYaroIUXCs: OHU HCHONB3YIOT JEeIyKTHBHBIE W WHAYKTHBHBIE DPACCYXKACHUS,
0000111eHNe ¥ KOHKpETH3alMio, adcTparupoBanue u aHanoruto. O6yueHue anreOpe mpezmnosaraert
3HAYUTEIbHBIN 00BbEM CaMOCTOATENBHOM 1EATEIBHOCTH 00yUaIOIIUXCs, TO3TOMY CaMOCTOSITENIbHOE
pelleHre 3a/Jay eCTECTBEHHBIM 00pa3oM SBISETCS peaju3aluedl JesTebHOCTHOIO IMPHHIIMIA
o0ydeHusl.

B crpyktype mporpammel yueOHOro Kypca «AinreOpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO
3aHHMAIOT COJIepXKaTeIbHO-METOIMYeCKUe JTUHUU: «Yucna v BeIMUCICHUs»; «AsreOpandeckue
BBIDAKEHUS»;, «YpaBHEHMS W HepaBeHCTBa»; «Dynkumm». Kaxnmas w3 3THX copepKaTenbHO-
METOJMYECKUX JIMHUHA DPAa3BUBAETCS HA IMPOTSIKEHUU TPEX JIET M3Y4YEHHs Kypca, €CTECTBEHHBIM
o0pa3oM meperieTasicb U B3aUMOJAEWUCTBYS C APYTMMHU €ro JUHHUSAMH. B Xozxe u3ydeHus Kypca
00yyaromuMcsl MPUXOIUTCS JIOTUYECKH PACCYyXk/1aTh, UCIHOJIb30BATH TEOPETHKO-MHOXKECTBEHHBIN
A3bIK. B CcBA3M C 3TUM 1enecooOpa3HO BKIIOYUTH B MPOTrpaMMy HEKOTOPBIE OCHOBBI JIOTHKH,
IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3fiefibl MaTeMaTHYeCKOro oOpa3oBaHMS U CIIOCOOCTBYIOIIME
OBJIAJICHUIO OOYYarOIMMHUCA OCHOB YHHBEPCAJIBHOI'O MaTEeMaTHUECKOro s3blka. TakuMm o0pa3om,
MOXKHO YTBEp)KIaTh, YTO COJEPKATEIbHOH M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa»
ABJISIETCS] €70 MHTETPUPOBAHHBIN XapaKTep.

Copepxanne nMHMM «YuClla M BBIYMCIEHUS» CIYKUT OCHOBOW AJI JAJbHEHIIEr0 W3y4EeHHUS
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO y 00yUYaIOIIUXCsl JJOTMUYECKOr0 MBIIUIEHUS, (POpMHUPOBAHHIO
YMEHHUSI TOJb30BaThCSl aJITOPUTMAMHU, a TaKKe MPUOOPETEHUIO NPAKTUYECKUX HABBIKOB,
HEOOXOUMBIX JIJISl TOBCEHEBHOW KU3HU. Pa3BuTHE MOHATHS O YKcCiie B OCHOBHOM IIKOJIE CBS3aHO C
pallMOHATIBHBIMM W HPPAILMOHAIBHBIMU  YHUCIAaMH, (OPMHUPOBAHHUEM MPEJCTABICHUA O
JNENCTBUTENILHOM 4HCie. 3aBepllieHHe OCBOCHMS UYMCIOBOM JIMHMM OTHECEHO K CTapIIEMy 3BEHY
o011ero o0pa3oBaHus.

Copepxanue ABYX anreOpanyeckux JUHUN — «AJredpanyeckue BhIPAKEHUS» U «YpaBHEHUS U
HEpaBEHCTBa» CMOCOOCTBYET (DOPMUPOBAHMIO Yy OOYYAIOLIMXCS MaTEeMaTHYECKOro armapara,
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HEOOXOJUMOro JJii peHIeHHs] 3aJad MaTeMaTUKH, CMEXKHBIX TMPEAMETOB M  IPAKTHKO-
OPUECHTHUPOBAHHBIX 3a7ady. B OCHOBHOW 1Koyl Y4eOHBI MaTepuan TPYIIUPYETCs BOKPYT
paloHaIbHBIX BbIpaKEHUH. AnreOpa JEeMOHCTPUpPYET 3HAYCHHE MaTeMaTHKW Kak S3blKa s
MIOCTPOEHUS MATEMaTUYECKUX MOJENEH, OIUCAHUS IIPOLIECCOB U SIBJICHUH pealibHOro Mupa. B 3a1aun
oOydeHus anrebpe BXOIAT TakkKe JalibHEHIIee pa3BUTHE AITOPUTMHYECKOrO MBIIUICHHUS,
HEOOXOIMMOTO, B YACTHOCTH, I OCBOEHHS Kypca WH(POPMATUKU, U OBJIAJCHUE HaBBIKAMHU
JNEeAyKTUBHBIX paccyxkaeHuil. [IpeobpasoBanre cUMBOIBHBIX (DOPM BHOCHUT CBOU crienupuueckuit
BKJIa/l B Pa3BUTHE BOOOpaXkeHMs, CHOCOOHOCTEH K MaTEMaTHYECKOMY TBOPYECTBY.

Copepxanue (yHKIMOHATBHO-TpapUuecKoil JTUHUHM HAIENIeHO Ha MOJy4YeHHE UIKOJIbHUKAMU
3HaHWA O (PYHKIMSIX KaK BOKHEHIICH MaTeMaTHYeCKOW MOJENH JUIsl ONMUCAHUS M HMCCIICIOBAHUS
pa3HO O0pa3HBIX MPOILIECCOB M SIBICHUN B MpHupoae U oOmectBe. M3yueHue 3TOro marepuana
CHOCOOCTBYET Pa3BUTHIO y OOYYAIOIIMXCS YMEHHUS HCIIOJIb30BAaTh PA3JIMUHbIC BhIPa3UTEIbHBIC
CpelCTBa fA3bIKA MaTeMaTHKU — CIIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyeckue, BHOCHT BKIAJ B
(dopMHpOBaHUE MIPEICTABICHUI O POJIM MATEMATUKH B PA3BUTUHU [IMBUIIM3AINU U KYJIBTYPHI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

CornacHo y4yeOHOMY IiaHy B 7—9 Kiaccax m3ydaercsi y4eOHbIM Kypc «Anredpa», KOTOpBIHA
BKJIIOYAET  CIEAYIOIIME OCHOBHBIE pas3fenbl cojepxkaHus: «YUuciaa W BBIYUCICHHS,
«AnredOpanydecKue BBIPAKEHHS», « Y paBHEHHS U HEPABEHCTBAY, « DYHKIINNY.

VY4eOHblil TU1aH Ha U3yuyeHue aiaredpel B 7—9 KiaccaXx OTBOJUT HE MeHee 3 ydyeOHBIX 4acoB B
HEJIENIO B TEUYCHHE KaXKJI0TO T0/1a 00YUYEHHs1, BCETro 3a TpH roj1a o0ydenus — He MeHee 303 yueOHbIX
4acoB.

COJAEP)KAHUE YYEBHOI'O KYPCA "AJI'EBPA"

7 KJIACC

Yucia 1 BLIYUCIECHUSA

PanmonannHBIC YHCHA.

Jlpobu OOBIKHOBEHHBIE M JIECATHUYHBIE, MEPEXO] OT OJHON (OpMBI 3amucH JIpoOeil K Ipyroi.
HOHHTI/IG paIII/IOHaJ'II)HOFO 4qucia, 3aIuchb, CpaBHeHI/Ie, yr[Opf[Z[OLII/IBaHI/IC paHI/IOHaJ'II)HI)IX YUCCII.
ApudmeTndeckre AeWCTBUS C pallMOHANIBHBIMY YcliaMu. Perienne 3a1a4 u3 peaibHOM MPaKTUKY Ha
4acTH, Ha IpoOu.

CremneHb ¢ HaTypaldbHBIM MOKAa3aTeNeM: OIpe/eeHHe, MPeoOpa3oBaHe BhIPAKEHUH HAa OCHOBE
orpezeNeHus, 3anuch 00IbINX yucell. [Ipo1eHThl, 3aruch NPOLeHTOB B BUJE IpOOH U IpoOu B BUJIE
MPOLIEHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pELICHUE 3a]a4 U3 PEAIbHOW MPAKTUKH.

HpI/IMeHeHI/Ie HpI/ISHaKOB JACJIIMMOCTH, pa3J'[O)KeHI/I€ Ha MHOXHUTCIIN HaTypaJ'II)HI)IX YUCCII. PeaJ'IBHBIG
3aBUCHUMOCTH, B TOM YHCJIE MpsiMasi U 00paTHask MPOMOPIHOHATEHOCTH.

AuiredpanyecKkue BbIpasKeHUs1

[IepemeHHbBIE, YUCIOBOE 3HAYEHUE BBIPAXKEHHUS C IEpEeMEHHOM. JlomycTuMmble 3HA4YEHUS
nepemMeHHbIX. [IpencraBienne 3aBUCUMOCTH MEK/Ty BeTMUYMHAMU B BUE (opMysibl. Berancnenus mo
dopmynam. [IpeoOpazoBanre OyKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO paBHbIE BHIPAKECHHSI, TIPaBUIIa
npeoOpa3oBaHMsl CYMM W TPOW3BEICHUIM, TpaBUjia PACKPBITHA CKOOOK U MPHUBEICHUS MOIAOOHBIX
cllaraéMbIX.

CBolicTBa CTENEHU C HATYPAITbHBIM MOKA3aTEIEM.

Onnounensl W MHorowieHbl. CrteneHb MHorowieHa. Cro)keHuwe, BBIYMTaHUE, YMHOXXEHHE
MHOTOWICHOB. DOpPMYJIbl COKPANIEHHOTO YMHOXEHHUS: KBaJpaT CyYMMbl W KBaJpaT pPa3HOCTH.
dopmyia pa3HOCTH KBaJpaToB. Pa3nokeHne MHOTOWIEHOB HA MHOKUTEIIH.

YpaBHeHust
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VYpaBHeHHE, KOpEHb YpaBHEHMs, NpaBWja MpeoOpa3oBaHHsl ypaBHEHHUS, PaBHOCHIBHOCTD
ypaBHeHUH. JINHEHOE ypaBHEHHE C OJHOW NEPEMEHHOM, YMCJIO KOpHEH JIMHEHHOIO YpaBHEHMS,
peuieHue JUMHEWHBIX ypaBHEeHHM. (CoOCTaBJICHME YpaBHEHUW 110 YCIOBHIO 3ajadu. PerieHue
TEKCTOBBIX 33Ja4 C IOMOIIBI0 ypaBHEHUU. JIMHENWHOE ypaBHEHHE C JIByMS NIEPEMEHHBIMH U €TO
rpaduk. Cucrema AByX JTMHEHHBIX YPAaBHCHHH C IBYMs ITIepeMEHHbBIMU. Pellienne cucteM ypaBHEHHM
croco6oM nojictaHoBKU. [Ipumeps! perieHnst TEKCTOBBIX 33a4 ¢ IOMOIIbIO CUCTEM YPaBHEHUH.

Koopaunarts! u rpadpuku. @yHkuuu

Koopaunara toukn Ha npsMoi. UucioBsle IPOMEXKYTKH. PaccTosHue mMexay AByMs TOYKaAMHU
KOOpaAuHATHOU npsiMoid. [IpsimoyronbHas cucrema koopausHat, ocu Ox u Oy. AbGcuucca U opauHaTa
TOYKM Ha KOOPAWHATHOM I1uiockoctu. [lpumeps! rpadukoB, 3amaHHbix (opmynamu. YrteHue
rpadukoB peasibHbIX 3aBUcUMOcTel. [lonsatue dynkuuu. ['paduk ¢ynkuun. CoricTBa QyHKITHIA.
Jlunetinas Qynkuus, e€ rpaduk. I'papux ¢ynkumum y= IxI. I'paduueckoe pemieHne ITHHEHHBIX
YpPaBHEHUH U CUCTEM JIMHEHHBIX YPABHECHHUI.

8 KJIACC

Yucia 1 BLIYUCIECHUSA

KBanparusiit kopenp u3 uucina. [lorsarue 06 nuppannonaabHOM yucie. JlecaTHaHbIe TPUOIMKEHUS
UppalMoHaAIbHBIX yHcena. CBONCTBA apu(pMETHUYECKUX KBAJAPATHBIX KOPHEH M HUX NPUMEHEHHUE K
IpeoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUN 1 BBIUMCIECHUSIM. JleficTBUTEIbHBIE YHCTIA.

Anredpanyeckne BbIPaKeHUS

KBanpaTHblil TpEXUsieH; pa3oKeHUEe KBaIPATHOTO TPEXUIEHA HA MHOKUTEIIH.
Anrebpanueckast 1po0b. OCHOBHOE CBOMCTBO ainreOpanyeckoil apoOu. CiioxeHue, BbIYUTAHHE,
YMHOKEHUE, JIeIeHHe anredpandeckux Apoodeil. PaninonanbHble BbIpaKEHUS U UX IPeoOpa3oBaHue.

YpaBHeHUs] M HEPABEHCTBA

KBanpatHoe ypaBHeHue, ¢popMyiia KOpHEH KBajpaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHMH, CBOJAALIMXCS K JIMHEHHBIM M KBaJpaTHbIM. [Ipocrteiimme npoOHO-palMOHaNIbHbIE
YpaBHEHUS.

I'paduueckas uHTEpHpeTaLINs YpaBHEHHH ¢ IBYMs IEPEMEHHBIMHU U CUCTEM JIMHEHHBIX YPaBHEHUH
C JIByMs IepeMeHHbIMU. [IpuMepbl pemieHuss CHUCTEM HEIMHEWHBIX YPAaBHEHUH C JByMs
[IEPEMEHHBIMHU.

Perrenre TekCTOBBIX 3aj1a4 aNreOpanyecKuM CIIoCOOOM.

HucnoBble HEPaBEHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ 0HON mepeMeHHOW. PaBHOCUMIIBHOCTH
HepaBeHCTB. JIMHelHble HepaBeHCTBA ¢ OJHOM mepeMeHHOW. CucTeMbl JTUHEHHBIX HEPaBEHCTB C
OJIHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonarue Gpynkuuu. O6iacTh onpeAeaeHus U MHOXKECTBO 3HaUYeHUN (pyHKIMU. CriocoObl 3a1aHus
byHKIHIA.

I'padux pynkiun. Yrenune cBoiicTB (pyHKIMM 1o e€ rpaduky. [Ipumeps! rpadukoB QyHKIHIA,
OTPaXKAIOLINX PEATBbHBIE TPOIECCHI.

@DyHKIUY, OMHUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPOMOPLUOHAIBHbIE 3aBUCUMOCTH, X TPapUKH.
OyHkmuu y = X3,y =Xx°, y=\/x, y= IxL

I'paduueckoe penieHre ypaBHEHUN U CUCTEM YpaBHEHHH.

9 KJIACC

Yuciia 1 BLIYUCICHUSA
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PanyonanbHble 4Kcia, UppalMOHAIbHBIE YNCIA, KOHEYHbIE M OCCKOHEYHBIE NECSATUYHBIE JIPOOH.
MHOXecTBO ACUCTBUTEIBHBIX YNCEIT; NEHCTBUTENIbHBIC YHCIIa KaKk OECKOHEYHBIE AECATUYHBIC IPOOH.
B3anMHO 071HO3HAaYHOE COOTBETCTBUE MEX/Ty MHOKECTBOM €M CTBUTEIIBHBIX YHCEN U KOOPAMHATHON
IPSIMOM.

CpaBHeHUe 1eHCTBUTENbHBIX YnCell, apupMeTUYeCcKHe JeHCTBUS C JeHCTBUTEIIBHBIMU YHCIIaMU.
W3mepenusi, npuOIMKEHNS, OLECHKH.

Pa3zmMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, AJTUTEIBLHOCTh IPOLIECCOB B OKPYIKAIOIIEM MUPE.
[TpubnmxEHHOE 3HAUEHHE BEIUYMHBI, TOYHOCTh npubmmkenus. Okpyrinenue uncen. [Ipukunka u
OLIEHKA PE3yJIbTaTOB BBIUMCIICHU.

ypaBHeHHH H HEPABCHCTBA

VYpaBHEHUA ¢ OJJHOM TEPEMEHHOI.

JInneliHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOIAIIMXCS K JUHEHHBIM. KBaspaTHOEe ypaBHEHUE.
Pemenne ypaBHeHMI, CBOASAIIMXCS K KBaApaTHbIM. bukBaapatHoe ypaBHeHue. [Ipumeps! penieHus
ypaBHEHUU TPEThel M YETBEPTOM CTEMEHEW pa3loKeHHeM Ha MHOXUTENH. Pemenue npoOHO-
palroHaIbHBIX YpaBHEHHH. PellieHre TeKCTOBBIX 3a/1au alnredpandeckuM METOAO0M.

CucreMbl ypaBHEHHH.

VYpaBHEeHUE C ABYMS MEepEeMEHHBIMU U ero rpaduk. Pemenue cucrem AByX TUHEHHBIX ypaBHEHUH ¢
JByMs IIEpEMEHHBIMU. Penienne cucreM IByX ypaBHEHHUH, OTHO U3 KOTOPBIX JIMHEWHOE, a IPYroe —
BTOpOil cTrernieHu. ['paduueckas nHTEpIpeTalys CUCTEMbl YPaBHEHUN C IBYMsI IEPEMEHHBIMH.
Pemrenne TeKCTOBBIX 33714 AJIreOpandecKiuM CIocoOOM.

Hepagenctpa

YucnoBble HEPABEHCTBA M UX CBOWCTBA. PellleHME JTMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM.
Pemenne cucteM JIMHEMHBIX HEPABEHCTB C OJHOW mepemeHHO#. KBagpaTHble HEpaBEeHCTBaA.
I'padmueckas uHTEpIpETALUsl HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMsI [IEPEMEHHBIMU.

DOyHKIUHA

KBanparuunas ¢pynkuus, e€ rpaguk u cBoiictsa. [lapabosa, koopiMHAThI BEPIIMHBI IapaboJIbl, OCh
CUMMETpPUHU NapaboJIbl.
I'paduxn dyskmmit: y =kx, y=kx+b, y=k/x. V=Vx, y=x*. y = | x I n ux cBoiicTpa.

Yucyi0oBbIe MOCJIE0BATEIBHOCTH

OmnpezneneHue U crocoObl 3a1laHUs YUCIOBBIX M1OCIIE10BATEIBHOCTEN.

[TonsTHE YKCIOBOI MOCIEI0BATENBHOCTH. 3a1aHUE MTOCIIEI0BATEIbHOCTH PEKYPPEHTHOM hopMyion
u GpopMyJI0il N-TO YJIeHa.

Apudmerndeckas 1 reoMeTpuUecKas Iporpeccuu.

Apudmernueckass U reomeTpuyeckas mnporpeccur. P@opmyiibl N-r0 4wieHa apupMeTHyecKoll u
TEOMETPUUYECKOHN MPOTPECCUM, CYyMMBI IIEPBBIX N YJIEHOB.

N306paxeHue 4eHOB apu(pMETUYECKON U TeOMETPUUECKOI ITPOrpeccuii TOUKaMH Ha KOOPJMHATHON
IUIOCKOCTH. JIMHEMHBIN U SKCTIOHEHIMANIBHBIN pocT. CI0XKHBIE TPOLIEHTHI.

IIVTIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIBTATBI

OcBoenne yueOHOTo Kypca «Anredpay T0DKHO 00eceyrBaTh JOCTHKEHNE HA YPOBHE OCHOBHOTO
obmiero  o0pa3oBaHMsA  CIEAYIOIIMX  JIMYHOCTHBIX,  METAlpeAMETHBIX W  IPEeIMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIngHOCTHBIE PE3yJIBTaTHl OCBOCHHS MIPOTPAMMBI YIEOHOTO Kypca «Anredpay XapakTepu3yrOTCs:
IIarproTrHyeckoe BoCIUTaAHUE:
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IIPOSIBIICHUEM HHTEpPECa K MPOIUIOMY M HACTOAIIEMY POCCHUMCKOM MAaTE€MaTHKH, LIEHHOCTHBIM
OTHOLLEHHUEM K TOCTHXKCHHUSAM POCCUMCKUX MATEMATUKOB U POCCUNCKOM MaTeMAaTUYECKON IIIKOJIBI, K
UCIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYyTUX HAyKax U MPUKIAJHBIX cepax.

I'paxxnanckoe H JyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBIINOJIHEHUIO 00s13aHHOCTEN IPaykAaHWHA U PeaJIn3alluy €ro MpaBs, IPeICTABICHUEM
0 MaTeMaTHYECKHUX OCHOBaX (YHKIIMOHMPOBAHUS PAa3IMYHBIX CTPYKTYp, SIBJICHHUH, MPOLELyp
IpaXkJJaHCKOro oO1ecTBa (BbIOOPBI, OMPOCHI M IP.); TOTOBHOCTBIO K OOCYXJIEHHIO 3THUYECKUX
po0JieM, CBSI3aHHBIX C MPAKTUYECKUM IPHUMEHEHUEM JIOCTH)KEHUN HayKH, OCOZHAHUEM Ba)KHOCTHU
MOpaJib- HO-3TUYECKUX ITPUHIIUIIOB B ACSITEIBHOCTH YUYEHOTO.

Tpynosoe BocniuTanue:

YCTAaHOBKOW Ha AaKTUBHOEC YYacTHE€ B PEIICHUM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOU
HAIpPaBJIEHHOCTH, OCO3HAHMEM BA)KHOCTHM MaTEeMaTHYECKOIo OOpa30BaHUsA Ha NPOTSHKEHUM BCel
KHU3HU JUIs YCIIEHIHOM PO eCCUOHAIbHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUH;
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIMBUAYAILHOW TPACKTOPHH O0pa30BaHMS U KU3HEHHBIX
IUTAHOB € YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX NOTPEOHOCTEH.

JcTeTHYecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K AMOILMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSATHIO MaTEeMaTHYECKUX OOBEKTOB,
3a/1a4, pellieHuH, pacCy>KJICHHUI; YMEHUIO BUJIETh MATEMaTHUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI'O MO3HAHMA:

OpHUEHTAIUEH B JESITEIHHOCTH HA COBPEMEHHYIO CHCTEMY Hay4YHBIX NPEICTaBICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa, IPUPOBI U 00IECTBA, TIOHUMAaHUEM MaTeMaTHYECKONH HAyKU
Kak c(epbl YelOoBEYECKOW MAEATENbHOCTH, STAloB €€ Pa3BUTHUA M 3HAYMMOCTH IJISi Pa3BHTHUS
LMBUJIN3ALUY;

OBJIAJICHUEM SI3BIKOM MaTEMAaTUKU U MaTEMaTUYECKOU KyJIbTYpOH KaK CpeACTBOM IO3HAHUS MUPA;
OBJIAJICHUEM NIPOCTEUIIMMH HABBIKAMU HUCCIIEI0BATENIBCKON AESTEIBHOCTH.

®dusznyeckoe BOCNUTAHHE, (OPMUPOBAHUE KYJbTYPbl 310POBbSI M 3MOLMOHAJIBLHOIO
OJ1aronmoJryymsi:

TOTOBHOCTHIO MPUMEHSITh MaTEeMaTHMUECKHE 3HAaHUS B MHTEpPECaX CBOErO 3/I0POBbS, BEIEHUS
310pOBOTO 00pa3a >XU3HHU (340pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXa,
peryisipHasi Gu3ndecKas akTHBHOCTB );

c(OpMHPOBAHHOCTBIO HaBbIKa pedIeKCHH, IPU3HAHUEM CBOETO MpaBa Ha OUIMOKY U TAKOTO e MpaBa
JIPYroro 4ejoBeKa.

IKOJIOTHYECKOe BOCIIUTAHUE:

OpHUEHTAalMel Ha IPUMEHEHNE MaTeMaTHUECKUX 3HAHUN JIJIs pellieHus 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpYXarolled cpeapl, IUIAHUPOBAHMS IOCTYNKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUM IS
OKPYXaIOIIEH Cpebl;

0CO3HAHHMEM IJI00aJILHOTO XapaKTepa SKOJIOTHYECKUX MPOoOJIeM U MyTel X perieHus.
JInuHOCTHBIE pe3yJIbTaThl, 00ecneYnBaloIMe AAanTAIHI0 00y4alolerocsi K M3MeHsII0IUMCS
YCJI0BUAM COLMATBHOH M NIPUPOAHOM Cpeabl:

. TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSAX HEONPEACIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPaKTUYECKYIO JESTeNbHOCTb, B TOM YHCJIE YMEHUE YUUThCA Yy OPYIHX
Jrozie, mpuoOpeTaTh B COBMECTHOMN JESTEILHOCTH HOBBIE 3HAHUS, HABBIKA M KOMITETEHIIUH U3 OTbITa
ApYyTHX;

. HEOOXOIMMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HAaHHUM, B TOM 4uclie (OpPMYyJINPOBaTH HJEH,
MOHSTHSI, TUIIOTE3bl 00 OOBEKTaX U SBJICHMSIX, B TOM YHCJIE paHEee HE W3BECTHBIX, OCO3HABATh
ne(GUIUTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TIIaHUPOBATh CBOE pa3BUTHE;

. CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAILMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO
KaK BbBI30B, TpeOYyIOIUIl KOHTpPMEp, KOPPEKTHPOBATh MpPUHUMAaeMble pelIeHHs M JeicTBu,
(dbopMyIIMpOBaTh U OLIEHUBATH PUCKH U MOCJIEICTBUS, POPMUPOBATH OTIBIT.

METANPEJMETHBIE PE3YJIbTATBI
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MertanpeameTHble  pe3yibTaTbl  OCBOGHMSI  NpOrpaMMbl  y4eOHOro  Kypca  «Amnredpa»
XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCANbHBIMU NOZHABAMENbHBIMU OCLICIBUAMU,
VHUBEPCAIbHBIMU KOMMYHUKAMUBGHBIMU OelicmBUIMU u
VHUBEPCATIbHLIMU PeZYIAMUBHBIMU OCUCTBUIMU.

1) Vhuusepcanvnvle noznasamenwvhusie oeiicmsusi  obecneuusaiom  opmuposanue  6A306b1X
KOZHUMUBHBIX NPOYECcco8 00y4aoumuxcs (0c6oenue Memooo8 HO3HAHUSA OKPYHCarowe20 Mupd,
npuUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayutl, ymeHutl pabomams ¢ ungopmayuelti).
ba3zoBble Jlornyeckue a1ecTBUA:

. BBISBIISITh W XapaKTEpU30BaTh CYLIECTBEHHBbIC MPHU3HAKH MaTeMaTHYECKHUX OOBEKTOB,
MOHSITHUI, OTHOUICHUIH MEXIY MOHATHAME; (OPMYJIMPOBATH ONMPEIEICHUS MOHATUI; yCTaHABIUBATh
CYUIECTBEHHBIH MpPHU3HAK KJIacCU(UKALUN, OCHOBAHUS JUIsi OOOOWICHUS M CPaBHEHHS, KPUTEPUU
IIPOBOJIMMOIO aHAJIN3A;

. BOCIIPHHUMATh, (OPMYJIHPOBATh M TNPEOOPa3OBBIBATH CYKICHHSA: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHbIC;
. BBISIBIISITh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M INPOTHUBOpeuus: B (akTax,

JTAaHHBIX, HAOIIOIEHUSX U YTBEPKACHUSAX; IpeIaraTb KpUTEPUH /7Sl BBISBICHHS 3aKOHOMEPHOCTEH
Y IPOTUBOPEYHIA;

. JIeNIaTh BBIBOABl C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, AETYKTHBHBIX W WHIYKTHBHBIX
YMO3aKJIIOUCHH I, YMO3aKIIFOUEHHH 110 aHAJIOTHH;
. pa3dupatrh J10Ka3aTeabCTBA MaTEMaTHUYECKUX YTBEPKICHHUH (IpsMble U OT MPOTHBHOIO),

MPOBOJNTH CAMOCTOSTEILHO HECIIOKHBIE JOKA3aTeIbCTBA MAaTEMaTHICCKUX (PaKTOB, BBHICTPAUBATH
apryMeHTalrilo, MPUBOJUTh TpPUMEPhl U  KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

. BBIOHpATh CIIOCO0 pelieHus: yueOHoil 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BBIOMPATh HaNOOJIEEe MOIXOSAIIUNA C YUETOM CaMOCTOSTEIILHO BBIJCIICHHBIX KPUTEPUEB).

ba3oBble ucciaenopareabcKue AeiicTBUA:

. MCIIONIF30BaTh BOMPOCH! KaK HCCIEAOBATEIbCKUN HHCTPYMEHT MO3HAHUS;, (HOPMYITHPOBAThH
BOTIPOCHI, (DUKCUPYIOIIHE MPOTHBOPEYHE, MPOOIEMy, CAMOCTOSTEIIFHO YCTAHABIMBATHE HCKOMOE U
naHHoe, GOPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHHE;

. MPOBOAWTHh TIO0 CAaMOCTOSITEIPHO COCTABJICHHOMY IUIAHY HECJIOXHBIM JKCIEPUMEHT,
HEOOJBIIOE HCCIEAOBaHWE IO YCTAaHOBIEHUIO OCOOCHHOCTEH MaTeMaTH4ecKoro OOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0I;

. CaMOCTOSITENNLHO (POPMYIHUPOBATh 0000IIEHHST U BBIBOJBI MO pe3yjbTaTaM IMPOBEIEHHOTO
HAOJIO/ICHUs, WCCIICIOBAHMS, OIICHUBATH JIOCTOBEPHOCTh TOJYUYSHHBIX PE3YyJbTaTOB, BBIBOJOB U
0000I1IEeHMI;

o HpOFHO?;I/IpOBaTI:; BO3MOXHOEC pa3BI/ITI/I€ HpOHCCCEl, a TaAKXKC BbIIBUT'ATh Hpe)IHOJ'IO)KeHI/ISI 0O ero
pa3BUTUU B HOBBIX YCIOBHUSX.

Pabora ¢ nnopmanmeii:

. BBISIBJISITH HEIOCTATOYHOCTh M M30BITOYHOCTh MH(GOpPMAIUHU, JAHHBIX, HEOOXOIUMBIX IS
pellIeHus 3a1a4H;

. BbIOMpaTh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HMHTEPIPETUPOBATH HHOOPMALINIO
pa3INYHBIX BUAOB U (POPM IpPECTABICHHUS;

. BbIOMpaTh (opMy MpeacTaBieHUs WH(OPMALUMU U WUIIOCTPUPOBATH peEIIaeMbIe 3aJauu
cXeMaMH, AuarpaMMaMu, HHOM rpaduKoil 1 uX KOMOUHAIUSIMU;

. OLICHUBAaTh HAJIE&KHOCTh HH(OpPMALMKU IO KPUTEPUAM, MPEAJIOKEHHBIM YUYUTENIEM WU

c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.
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2) Vuueepcanvuvie KOMMYHUKAMUGHBLE OCLICMEUS obecnequsarom cghopmuposanrHocmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.

Oo0menne:

. BOCIIPUHUMATh M (HOPMYJIHUPOBATh CYXACHUS B COOTBETCTBHUU C YCIOBUSAMH U IEISIMH

0011IeHHUs; SICHO, TOYHO, TPAMOTHO BBIPA)KATh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX,
JaBaTh MOSCHEHUS 0 X0y PEIICHUS 3a/1a4l, KOMMEHTHUPOBAThH MOJIyUYEHHBINH pe3yJIbTaT;

. B XO0/i¢ OOCYXIEHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXIaeMOH TeMbl, MPOOIEMBI,
pemaeMoil 3ajaud, BBICKA3bIBaTh MWJICH, HAlleJICHHbIE HA TOWCK PELICHMsI; COMOCTABJIATH CBOU
CYXKICHHS C CYXICHUSMHU JIPYTUX YYaCTHUKOB JHAIIOTa, OOHAPYXMBATh Pa3IU4Ue U CXOJCTBO
MO3UIHI; B KOPPEKTHOU (hopme (HOopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

. MPEACTABISTh PE3YyJbTAaThl PELICHUs 3a/Ja4ud, HKCIEPUMEHTA, HWCCICJIOBAHMS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMPATh (popMaT BBICTYIUICHHUS C y4ETOM 3ajad MPE3eHTAM U 0COOCHHOCTEM
ayJUTOPUH.

CoTpyaHn4ecTBoO:

. IOHUMAaTh M MCIIOJIb30BaTh MPEHMYIIECTBA KOMAHIHOM M MHAMBUIAYAJIbHOM paboOTHl IpU
pelIeHnH yueOHbIX MaTeEMaTHYECKUX 33/1a4;

. OPUHUMATh Lelb COBMECTHOW JESITEIbHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOU
paboThl, pacupenensT BUIABl paboT, TOTOBApUBATHCS, 0OCYXIATh MPOIECC U PE3yNIbTaT PadOTHI;
0000111aTh MHEHHUSI HECKOJIBKUX JIFOJICH;

. y4acTBOBaTh B I'PYIIOBBIX (hopmax paboTsl (00CyXJeHus, 0OMEH MHEHUSMH, MO3IOBbIE
HITYPMBI | JIp.);

. BBITNOJIHATh CBOIO 4YacTh pabOThl M KOOPJIMHUPOBATH CBOM JECHCTBUS C JPYIMMH WIEHaMU
KOMaH/Ibl;

. OLIEHUBATh KAUYECTBO CBOETO BKJIA/(a B OOIIMI MPOAYKT IO KPUTEPHSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKAaMU B3aUMOJEHCTBHS.

3) Vuusepcanvuvie pecynisamusnsle oelicmeuss  obecneuusarom — Gopmuposanue - CMbLCIOBHIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranusanus:

CaMOCTOSITEIIbHO COCTaBJIAThH IIJIaH, aJITOPUTM pEIIeHUs 3a7auu (HJIM €ro 4acTh), BRIOUpaTh CIoco0
pelieHus: ¢ y4€TOM HMMEIOIIUXCS PECypCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PEIICHHH ¢ YI4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTpPOJIb:

. BJIQJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Tpollecca W pe3yjbTaTa perIeHUS
MaTeMaTHYeCKOH 3aa49H;

. MPEABUACTh TPYIHOCTH, KOTOPhIE MOTYT BO3HHUKHYTH NPH PEIICHWU 3a/Ja4d, BHOCHUTH

KOPPEKTHBBI B JIEATEILHOCTh HA OCHOBE HOBBIX 0OCTOSATENbCTB, HAllIEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEH;

. OLICHMBAaTh COOTBETCTBUE pE3yjbTaTa IEATEIBHOCTH IIOCTABJIECHHOM LEIM M YCIOBUSM,
OOBICHSTH MNPUYUHBI JOCTHIKCHHA WIJIM HCIOCTHIKCHHA LCIU, HAXOAWUTH OH_II/I6Ky, AaBaTb OLCHKY
nproOPETEHHOMY OTBITY.

INPEAMETHBIE PE3YJIBTATDBI

OcBoenne ydeOHOTO Kypca «AnreOpa» Ha ypOBHE OCHOBHOTO OOIIETO 00pa3oBaHUS JOJIKHO
obecrneunBaTh JOCTHIKEHUE CIEAYIONUX MMPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTATOB:

7 KJIACC



Yucya 1 BLIYUCIECHUS

HaxonuTe 3HAa4YeHMs YUCIOBBIX BBIPAXKEHHIA; MPUMEHATH pPa3HOOOpa3Hble CHOCOOBI M MPUEMBI
BBIYUCIICHUS] 3HAYCHUH APOOHBIX BBIPAXKEHUH, COlepKaIluX OOBIKHOBEHHBIE U IECATUYHbIE JPOOU.
[TepexoauTs OT OAHOHN (OPMBI 3aMUCH YKCEN K APYrod (mpeoOpa3oBbIBaTh JIECATHYHYIO IpOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B JIECATUYHYIO0, B YACTHOCTH B OECKOHEUHYIO IECSITUYHYIO APOOB).
CpaBHUBATh U YIIOPSAI0OUNBATH PALIMOHAIBHBIE YUCIIA.

OKpyrisaTh UuCIa.

BbINONIHATE NPUKHUIKY W OLEHKY pe3yJibTaTa BbIYUCICHUM, OLIEHKY 3HAUYE€HUH YHCIIOBBIX
BBIPAXKECHUI.

BbInosHATE AEMCTBUSI CO CTENEHSIMHU C HATYPAJIbHBIMU [T0OKA3aTEISIMHU.

[TpuMeHATH NPU3HAKK JETUMOCTH, PA3JI0KEHUE HA MHOXKUTENIN HaTypajIbHbIX YHCEIL.

Pemath  IpakTHKO-OPUEHTHMPOBAHHBIE  3aJaud, CBSA3aHHBIE C  OTHOIIEHWEM  BEJIUYMH,
IPONOPLHUOHATIBHOCTBIO BEJIMUYUH, TPOLEHTaMHU; UHTEPIIPETUPOBATh PE3YJIbTATHI PELICHUS 3aJau C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOWCTBAMHU PACCMATPUBAEMBIX OOBEKTOB.

Anredpanyeckne BbIPaKeHUS

Hcnonp30Bath anredpandecKyro TEPMUHOJIOTHIO U CHMBOJIUKY, IPAMEHSTH €€ B TIPOIIECCE OCBOCHUS
yueOHOro MaTepuaia.

Haxoauth 3HaueHns OyKBEHHBIX BBIPQXKEHUN ITPU 3a/1aHHbIX 3HAYEHUSIX IEPEMEHHBIX.

BeimonHATe npeoOpa3oBaHMs 1I€JIOTO  BBIPAKEHUS B MHOTOWIEH MPUBEJCHUEM IOJ0OHBIX
CJIaraéMblIX, paCKpbITUEM CKOOOK.

BBINONHATE YMHOKEHHE OJHOYICHA HAa MHOIOYIEH M MHOTOYIEHa HAa MHOTOWIEH, NPUMEHSTh
(dopMyJibl KBaZpaTa CyMMBbI U KBajipaTa pa3HOCTH.

OcymiecTBIATh Pa3jIoKEHUE MHOTOYICHOB Ha MHOMKUTENIM C IOMOIIbIO BBIHECEHHUS 3a CKOOKHU
00IIer0 MHOXKHTEJSI, TPYNITUPOBKHU CIIaraeMbIX, TPUMEHEHHS (DOPMYJT COKPAIIEHHOTO YMHOXKCHUS.
[TpumensaTh mpeoOpa3oBaHUs MHOTOYICHOB JUISI PELICHMs DPA3JIMYHbIX 337ad M3 MaTeMaTHKH,
CMEXHBIX [IPEIMETOB, U3 pealbHON MPAKTUKH.

Hcnonb30BaTek CBOICTBa cTemeHEeW C HaTypajbHBIMM MOKa3aTelsIMM JJIsl IpeoOpa3oBaHuUs
BBIPAKCHUI.

YpaBHeHHUs] M HEPABEHCTBA

Pemrate nuHENHbIE ypaBHEHUs ¢ OJHOM NEPEMEHHOW, IPUMEHSS IIpaBUia MEPEexosa OT UCXOAHOTO
ypaBHEHUs K paBHOCUIIBHOMY eMy. IIpoBepATh, ABISETCS JIM YUCI0 KOPHEM YPaBHEHHUS.
[TpumeHsTh rpaduueckre METObl IPU PEIICHNUN JIMHEWHBIX YPAaBHEHUN U UX CHCTEM.

[TonObupars npumepsl Map YMCEN, SBISIONIMXCS PpELIEHWEM JIMHEHHOrO ypaBHEHHsI C JABYMS
[IEPEMEHHBIMH.

CtpouTh B KOOPIMHATHOM IUIOCKOCTH TIpadUK JMHEHHOrO YpPaBHEHHUS C JIByMs INE€PEMEHHBIMU;
M0JIb3YACh I'pa)KOM, IPUBOAUTDH IPUMEPHI PEIIEHNS YPaBHEHUS.

Pemate cucrembl AByX JTMHEHHBIX YPaBHEHHH ¢ IBYMsI IEPEMEHHBIMH, B TOM YHCJIE IpadUueCcKu.
CocraBiATh W pemaTh JMHEWHOE YPAaBHEHHE WM CHUCTEMY JIMHEWHBIX YPAaBHEHUH M0 YCIOBHIO
3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H ITOJYyYEHHBIN pe3yJIbTar.

Koopaunartel u rpadpuku. ®yHkuumn

N300pakaTh Ha KOOPIUHATHOM NMPSAMON TOYKH, COOTBETCTBYIOIIME 3aJJaHHBIM KOOPJIUHATAM, JIy4H,
OTpE3KH, NHTEPBAJIbI; 3@ MMCHIBATh YHCIIOBBIE MPOMEKYTKH Ha are0panieckoM si3bIKeE.

OTmeuaTh B KOOPAMHATHOM IUIOCKOCTHM TOYKU IO 33aJaHHBIM KO OpAMHATaM; CTPOUTH TIpaduKu
nuHeHbIX QyHkuui. Ctpouts rpaduk Gynkuuny = | x |.

OnwuceIBaTh ¢ TOMOIIBIO (DYHKIIMNA N3BECTHBIE 3aBUCUMOCTH MEX/y BETMUYMHAMU: CKOPOCTb, BpeMs,
paccTosiHue; IIeHa, KOJIMYECTBO, CTOUMOCTbh; POU3BOJUTENBLHOCTD, BpeMsl, 00bEM pabOTHI.
HaxoauTe 3HaueHne QyHKIMM M0 3HAYEHUIO €€ apryMeHTa.
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[Torumate rpaduyeckuid crnocod TMpeacTaBiICHUS W aHaau3a WHQPOpMAllUM;, W3BIEKATh W
MHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KVIACC

Yuciaa ¥ BHIYUCIEHUS

[TpumeHsaTh NOHATHE apU(PMETHUECKOro KBaJIpaTHOIO KOPHS; HAaXOAWTh KBaJApaTHbIE KODPHHU,
UCTIONB3Ysl TPU HEOOXOIMMOCTH KaJbKyJSATOP; BBINOJIHATH MPeoOpa3soBaHUsl BBIPAKECHUH,
coJlepKalluX KBaJpaTHbIE KOPHHU, UCIIOIb3Ys CBOMCTBA KOPHEH.

M cronb30BaTh 3aucu OONBIINX U MAJIBIX YHCEJI C TIOMOIIBIO JECITUYHBIX IPOOeH U CTeNneHel yuca

10.

AuredpanyecKkue BbIpasKeHUs1

[TprMeHATh NOHATHE CTENEHH C LEJbIM I0Ka3aTeleM, BBINOIHATh PeoOpa3oBaHUs BBIPAKEHUH,
COJZIEp KAIIMX CTEIEHHU C LEJIbIM IT0Ka3aTeIeM.

BbINONHATE TOXJECTBEHHBIE NPEOOpa3OBaHMs PALMOHAIbHBIX BBIPAKEHUI Ha OCHOBE IPaBHJI
JeHCTBUI HaJl MHOTOUWIEHAMHU U aJIreOpandecKUMHU JIpOOsSMHU.

PackianbiBaTh KBaApaTHBINA TPEXWICH HA MHOXKUTEIH.

[TpumeHsTh NpeoOpa3oBaHMs BBIPAKEHUN JJIs PEUICHMs] pa3IUYHbIX 3aJa4 W3 MAaTEMaTUKH,
CMEKHBIX ITPEIMETOB, U3 PEAIbHON IIPAKTUKH.

ypaBHeHI/lﬂ H HEpPpaBCHCTBa

Pewmate snMHENHbIE, KBaJpaTHbIE YpPAaBHEHUS M PAlMOHAIbHBIE YpaBHEHMS, CBOJAILIMECS K HUM,
CUCTEMBI JIBYX YPaBHEHHH C JBYyMsI IEPEMEHHBIMHU.

[IpoBonuTh mpocTeillie HCCAEAOBaHUS ypPAaBHEHUHM M CHUCTEM YpPAaBHEHMI, B TOM 4YHCIE C
NpUMEHEHHEM TpadUuecKuX MpeACTaBIeHUl (YyCTaHABIMBATh, UMEET JIM YPaBHEHUE MM CHCTEMa
YPaBHEHH pelIeHus, €ClId UMEET, TO CKOJIBKO, U TIp.).

[lepexonuTh OT cIOBECHOM (POPMYJIMPOBKM 3aqaud K €€ anreOpanuyeckod MOJEIN C MOMOIIbIO
COCTaBJICHUS YPaBHEHMS WM CHCTEMbl YPaBHEHHWM, WHTEPIPETUPOBATH B COOTBETCTBUM C
KOHTEKCTOM 3a/1a4M MOTy4YEeHHbIN pe3yibTar.

[TpuMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLEHKH; peElIaTh JIMHEIHbIE
HEPAaBEHCTBA C OJJHOM NMEPEMEHHOM M UX CUCTEMBI; 1aBaTh I'pauUeCcKy0 WJUTFOCTPALIUI0 MHOKECTBA
pEILIEHUI HEPABEHCTBA, CUCTEMbBI HEPABEHCTB.

DOyHKIUHA

[ToHumaTh W HCMONB30BaTh (YHKIMOHAJIBHBIE MOHATUS M S3bIK (TEPMHUHBI, CHMBOJIUYECKUE
0003Ha4YeHMs); ONPENENIATh 3HAU€HUE (YHKIMM [0 3HAUYEHUIO apryMEHTa; ONpPENeNsTh CBOMCTBA
¢byHKIMU 0 €€ rpaduKy.

Crpouts rpaukn dieMeHTapHEIX OGyHKOmi Bumay = k/X,y=x%,y= x%, y=Vx, y=
IxI; omuceiBaTh cBoOiiCcTBa 4HMCIIOBOW (DyHKIMU MO e€ Tpaduky.

9 KVIACC

Yucia 1 BLIYUCICHUSA

CpaBHMBATh U yNOPSAA0YNBATH PALIMOHATIBHBIE U HPPALIMOHAIBHBIC YHCIIA.

Bomonsare  apudmernueckue JAEHCTBUS C  paAlMOHAIBHBIMU YHMCIAMM, COYeTas YCTHBIE H
MACbMEHHBIE TPUEMBI, BBITTOIHATH BBIYUCICHUS C HPPALMOHAIBHBIMU YUCIIAMH.

Haxonuts 3HaueHuUs CTENEHEN ¢ LEIbIMU ITI0KA3aTEIsIMU U KOPHEHN; BEIYUCIIATh 3HAYCHUS YUCIIOBBIX
BBIPAKCHUI.

OKpyrisaTh AEUCTBUTEIBbHBIE YHCIIA, BBINOJIHATH NPUKHUAKY pE3yJIbTaTa BBIYMCIEHHUH, OLEHKY
YUCJIOBBIX BBIPAKEHUM.
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YpaBHeHUs 1 HEePaBEHCTBA

Pemrare nuHEWHBIC U KBaIpaTHBIC YpaBHEHUS, YPaBHEHUS, CBOSIMECS K HUM, TIpOCTeiIre JpoOHo-
paloHaIbHbIC YPaBHEHUS.

Pewats cucremsl ByX JIMHEWHBIX YPABHEHUM C IBYMsI [IEPEMEHHBIMUA U CUCTEMBI IBYX YPAaBHECHMUIA,
B KOTOPBIX OJTHO YPABHEHHE HE SIBJISICTCS JIUHCHHBIM.

Pemate TeKCTOBBIE 3a7aun areOpandeckuM CrocoOOM ¢ MOMOINBIO COCTABICHUS! YPaBHEHUS WU
CUCTEMBI IBYX YPaBHEHHUH C JBYMsI IEPEMEHHBIMHU.

IIpoBOaUTE MpOCTEHIIME HCCIEHOBAaHUS YPABHEHUM M CHUCTEM YpPAaBHEHMM, B TOM 4YHUCIE C
IpUMEHEeHHEeM IrpadUuecKux MpeacTaBieHull (yCTaHaBIMBATh, UMEET JIM YPABHEHUE WM CHUCTEMA
YpaBHEHUH pELLIEHUs, €CIIU UMEET, TO CKOJIbKO, U TIp.).

Pemrate nuHelHbIe HEpaBEHCTBA, KBAaJpaTHbIE HEPABEHCTBA; M300paXkaTh PEeLICHHE HEPAaBEHCTB Ha
YHUCJIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C ITIOMOILBI CUMBOJIOB.

Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKIIOYAIOLIME KBAIPAaTHOE
HEPaBEHCTBO; M300pakaTh pPEUICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM NPSMOM, 3alUCBHIBATH
pEeLIeHUE C IIOMOIIBIO CHUMBOJIOB.

Hcnonbs30BaTh HEpABEHCTBA PH PELICHUH PA3JIMYHBIX 3a4a4.

DOyHKIUHA

PacrioznaBate (yHKUMH WM3y4YCHHBIX BHIOB. [lOKa3bIBaTh CXEMAaTHYECKH pPACIOJIOKEHHE Ha
KOOPANHATHOM IIIOCKOCTU rPpauKOB

dysuxumii Buga: y =kx, y =kx + b,y =k/x, y=ax*+ b x + c ¢,y = x%, y=\x, Yy = | x I B 3aBHCHMOCTH
OT 3Ha4YeHHH KO3()(HUINCHTOB;0NMCHIBATH CBOMCTBA (DYHKIIHIA.

Ctpouth 1 N300pakaTh CXEMATUUECKHU rPpadUKU KBaPATHYHBIX

(yHKLU#, ONUCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMH [0 X rpadukam.

PacrioznaBate KBaIpaTHUHYI QYHKIHIO M0 (opMylie, MPUBOIUTH HPUMEPHl KBAIPATHUYHBIX
(GyHKUUIT U3 peanbHOM KU3HHU, HU3UKU, [COMETPHU.

Apupmernyeckasi 1 reoMeTpuUYecKas NPOrpeccuu

PacrniozHaBaTh apuMeTHUYECKyI0 1 T€OMETPUUECKYIO IIPOTrPECCHH MPH Pa3HbIX crloco0ax 3aaHusl.
BbInoNHATE  BBIUMCIEHUS C  HUCHOJb30BaHHMEM (GOpMyJ N-r0  ujeHa apudMeTudeckol H
TEOMETPUUYECKOH MPOTPECCUM, CYyMMBI IIEPBBIX N YJIEHOB.

N306paxarh 4ieHbl MOCIEI0BATEIbHOCTH TOUKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemats 3aaun, cBA3aHHBIE C YUCIOBBIMU IIOCIIEA0BATENBHOCTAMU, B TOM YHUCIIE 3a/1a4U U3 PEabHON
JKU3HH (C UCTIOIB30BAHUEM KAIBKYIISITOPA, ITU(POBBIX TEXHOJIOTH).



TEMATHYECKOE INTAHUPOBAHMUE
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7 KJIACC
Ne | HaumenoBaHue pa3sieiioB u TeMm | KoimuecTBo yacos DJIeKTPOHHBIE
n/n | nporpaMmmal (ungposbie)
BCEro | KOHTPOJ | NPAKTHY | oGhasopaTenbHbl
bHbIE ecKme e pecypeb
padoTsl | padoThI

Paznea 1. Yncia u Bblyuc/ieHu. PanjmoHa/ibHbIe YU CIIA.

1.1. | IlousTre pannoOHaIbHOIO YUCIIa 1 https://educont.ru/

1.2. | Apudpmerndeckue ACUCTBHS C 1 https://educont.ru/
palMOHALHBIMH YHCITAMH.

1.3. | CpaBHuenue, yrnopsigounBanue | 1 https://educont.ru/
PaIMOHATIBHBIX YHCEL.

1.4. | Crenenn C HaTypajibHbIM | 1 https://educont.ru/
IOKA3aTeJIeM.

1.5. | PemieHre OCHOBHBIX 33/a4 Ha 1 https://educont.ru/
JpOOH, IPOLIEHTHI U3 PeaIbHOMN
IPaKTHKH.

1.6. | [IpusHaku nenmumocTu, pasinoxenus |1 https://educont.ru/
Ha MHOXKHUTEITU HATYPATbHBIX
YHCEIL.

1.7. | PeanbHble 3aBUCHMOCTH. 1 https://educont.ru/

1.8. | [Ipsmas u obpatHas | 3 https://educont.ru/
POMOPIIMOHATBHOCTH

Hroro no pazneny '_25'

Pa3gen 2. Anre6panyecKue BbIpaKeHHMs.

2.1. | BykBeHHbIC BBIPAKCHUSI. https://educont.ru/

2.2. |IlepemeHHEbIE. https://educont.ru/

2.3. | HomycTtumsble 3HAYEHUs https://educont.ru/
TIePEMEHHBIX.

2.4, | ®opmyIIbL. https://educont.ru/

2.5. |IIpeoGpa3oBanue https://educont.ru/
OyKBEHHBIX BBIPAXKEHHH, PACKPBITHE
CKOOOK U TIpHUBEIEHNE TTOJJOOHBIX
CcllaraeMbIX.

2.6. | CpoiicTBa cTeneHH C HATypaJbHBIM https://educont.ru/
MIOKA3aTeIIeM.
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2.7. | MHOTOYJICHBI. https://educont.ru/

2.8. | CnoxeHue, BEIUNTAHHE, YMHOKEHUE https://educont.ru/
MHOTOYJICHOB.

2.9. | ®opmyiisl COKPALIEHHOTO https://educont.ru/
YMHOKCHHSI.

2.10. | Pa3noxkeHne  MHOTOYICHOB  Ha https://educont.ru/
MHOKHTEITH

Hroro no pasneny '_27'

Paznen 3.YpaBHeHUs 1 HepaBeHCTBA.

3.1. | YpaBHeHue, npaBuiia https://educont.ru/
npeoOpazoBaHus ypaBHEHUS,
PaBHOCHIIBHOCTh YPABHECHUIA.

3.2. |JluneiiHOe ypaBHEHHE C OJHOIM https://educont.ru/
MEPEMEHHOM, PEIICHUE JIMHEUHBIX
YPaBHEHUM.

3.3. |Pemenne 3amau ¢ MOMOIIbIO https://educont.ru/
YPaBHECHUU.

3.4. |JluneitHoe ypaBHEHHE C JBYMS https://educont.ru/
HIEPEMECHHBIMHU H €T0 TPapuK.

3.5. | Cucrema JBYX JIMHEHHBIX https://educont.ru/
ypaBHEHUIA C IByMs TIEPEMEHHBIMHU.

3.6. |Pemienne  cucreM  ypaBHEHHit https://educont.ru/
CIOCOOOM MOICTAHOBKH M CITIOCOOOM
CITOXKEHHST

Hroro no pazneny: _20

Pa3nen 4. KoopauHaTtsl U rpapuku. PyHKIMM.

4.1. | KoopauHaTa TOYKH Ha MPSIMOIA. https://educont.ru/

4.2. | UnucnoBbie MPOMEKYTKH. https://educont.ru/

4.3. | PaccrosiHue MeXIy ABYMsI TOYKaAMU https://educont.ru/

KOOPJAMHATHOU IIPSIMOM.

4.4. | IIpsamoyronbHas cuctemMa
KOODP/JMHAT Ha MJIOCKOCTH.

https://educont.ru/

45. |Ilpumepsl rpadukoB, 3aJaHHBIX
dopmyna mu.

https://educont.ru/

4.6. |Yrenne  rpaduKoB  peasbHBIX
3aBUCUMOCTEM.

https://educont.ru/

4.7. | Ilonsatue GpyHKIUH.

https://educont.ru/
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4.8. | I'padux GpyHKInu. https://educont.ru/

4.9. | CoiicTBa QyHKIIHIA. https://educont.ru/

4.10. | Jluneitnas GpyHKIuSL. https://educont.ru/

4.11. | [Toctpoeure rpaduka JIMHEHHON https://educont.ru/
byHKIMN.

4.12. | T'padpux pysxmuun y =1 x I https://educont.ru/

Hroro no pazneny: '_24'

Pa3nea S.IloBTOpeHue U 06001 eHHUe.

5.1. |IloBropeHHE OCHOBHBIX MOHATHU U https://educont.ru/
METO/I0B Kypca 7 KJ1acca,
000011IeH1E 3HAHUI

Hroro no pazaeny: i'

OBLIEE KOJIMYECTBO YACOB IIO| 102 10

[TPOI'PAMME

8 KIIACC

Ne HanmenoBanmue pasneqoB u teMm | KosmmyecTtBo yacos DJIeKTPOHHbIE

n/n | nporpamMmsl (undpossie)

BCEro | KOHTPOJIL | NPAKTH | oGhasopartennh
HbIE YECKHE | 1o necypebl
padoThI padoThI

Paznen 1. Yucia u Bbruuciaenuda. KBajgparHeie Ko

pHU

1.1. | KBagparTHbIii KOpEHb U3 YHCIIA. https://educont.r
u/

1.2. | [TousiTHe 00 MppaIMOHAILHOM YHCIIC. https://educont.r
u/

1.3. | Hecsaruunsie IpUOIIHKEHUS https://educont.r
UPPAIUOHATIBHBIX YUCEIL. u/

1.4. | [eiicTBUTENbHBIE YKCIA. https://educont.r
u/

1.5. | CpaBHeHHE JIEHCTBUTEIBHBIX YUCEI. https://educont.r
u/

1.6. | Apudmerudeckuii KBaJIpaTHBIN https://educont.r
KOPEHb. u/

1.7. | YpaBHeHue Bujia x2 = a. https://educont.r

u/
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1.8. | CgoiicTBa apu(METHIECKUX https://educont.r
KBaJIpaTHBIX KOPHEH. u/

1.9. | IIpeoGpa3oBanue YHCIIOBBIX https://educont.r
BBIPAXKEHHI, co JIepKaImx u/

KBaJIpaTHbIC KOPHU

Utoro no pazneny

Pa3nen 2. Yncsa u BeiuucjaeHus. CTeneHb € eJIbIM IIOKa3aTeJieM

2.1. |CreneHbp ¢ IEJIBIM IOKA3aTEIEM. https://educont.r
u/

2.2. | CranmapTHas 3aIKch YUCIa. https://educont.r
u/

2.3. |Pa3Mepbl OOBEKTOB OKPY’KAIOILIETO https://educont.r
mupa (OT 3JIEMEHTAPHBIX YaCTHII JIO u/
KOCMHYECKHX 00BEKTOB),

JUTUTETBHOCTD IPOIECCOB
B OKPY’KaIOIIIEM MHUPE.

2.4. |CpoiictBa cTenmeHH €  LEJIbIM https://educont.r

HoKa3aTeneM u/

Hroro no pazneny

Pa3nen 3. Asire6pandyeckue BoipakeHus. KBagpaTHbI Tpéx4ysieH

3.1. | KBagpaTHbIii TpEXUICH. https://educont.r
u/

3.2. | PazjoxxeHue KBaapaTHOrO TPEXUICHA https://educont.r

Ha MHOXXUTCJIN

u/

Hroro no pazneny

Pa3nen 4. Anre6panyecKue BbIpaKeHHMs.

Anre6paunyeckas Jpo6b

4.1. | Anredpandeckas 1po0Ob. https://educont.r
u/
4.2. | donmycTUMble 3HAYCHUS TIEPEMEHHBIX, https://educont.r
BXOJISIIIIAX B anreOpanveckue u/
BBIPKCHHUSI.
4.3. | OcHOBHOE CBOKMCTBO ajreOpanveckon https://educont.r
IpooH. u/
4.4. | Cokpamienue qpo0eii. https://educont.r

u/




4.5. | CnoxeHue, BHIUNTAHHE, YMHOKEHUE U https://educont.r
JICNICHHE anreOpandecKux Apooeii. u/
4.6. | IIpeobpasoBanue BBIpaKEHU, https://educont.r

coJiepKalx anredpandeckue Apoou.

u/

Hroro no pasgeny

Pa3znen 5. YpaBHeHMA 1 HepaBeHCTBAa. KBajgpaTHbIe ypaBHEeH

nMa

5.1. | KBagpaTtHoe ypaBHECHHE. https://educont.r
u/

5.2. | HemonHoe KBaapaTHOE ypaBHEHHUE. https://educont.r
u/

53. | ®opmyna  KOpHEH  KBaJpaTHOIO https://educont.r
ypaBHEHHUSL. u/

5.4. | Teopema Buera. https://educont.r
u/

5.5. | Perienre ypaBHEHHA, CBOASAIIMXCS K https://educont.r
KBaJIPaTHBIM. u/

5.6. |IIpocreiimme apoOHO-paliOHATIBHEIE https://educont.r
YpaBHEHHUS. u/

5.7. |Pemienue  TEKCTOBBIX  3amad  C https://educont.r

MMOMOIIIBIO KBAAPATHBIX ypaBHeHI/II\/’I

u/

Hroro o paszzaeny:

Pa3nen 6. YpaBHeHUsI U1 HepaBeHCTBA. CUCTeMBbI ypaBHEHU M

6.1. |JluneitHoe ypaBHEHHE C JBYMS https://educont.r
HIePEMEHHBIMH, €T0 rpaduK, IPUMEPHI u/
pelICHHs] yPABHEHUH B LIEJIBIX YHCIIAX.

6.2. |Pemenue cucteM JIBYX JIMHEHHBIX https://educont.r
ypaBHEHHUH C IBYMSI IEPEMEHHBIMH. u/

6.3. | [Ipumepsr pelieHus CHCTEM https://educont.r
HEJIMHENHBIX YPAaBHEHUH C JBYMs u/
TIepEMEHHBIMH.

6.4. |I'paduueckas https://educont.r
WHTEPIPETAINS YPABHEHUS C JIBYMS u/
HEPEMECHHBIMU M CHCTEM YPaBHEHHIA C
JBYMSI TIEPEMECHHBIMHU.

6.5. |Pemenne  TEKCTOBBIX  3agad  C https://educont.r

MIOMOIUIbIO CUCTEM YpaBHEHUM

u/

Hroro no pazneny:
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Pa3snen 7. YpaBHeHuA 1 HepaBeHcTBa. HepaBeHcTBa

7.1. |YucioBble  HeEpaBeHCTBA U  HX https://educont.r
CBOMCTBA. u/
7.2. | HepaBeHCTBO C OJIHOM IIEPEMECHHOIA. https://educont.r
u/
7.3. | JluneiiHple HeEpaBEHCTBA C  OJHOM https://educont.r
HIEPEMEHHO U MX pPEIICHUE. u/
7.4. | CucTeMbl JIMHEHHBIX HEPABEHCTB C https://educont.r
OJHOI EPEMEHHOM U X PELICHUE. u/
7.5. | U300paxkeHre pelICHUsS JTUHEHHOTO https://educont.r
HEPaBEHCTBA HM WX CHCTEM Ha u/
YUCJIOBOM MPSAMOM

Hroro no pazneny: 12

Pasznen 8. ®yHknyu. OCHOBHBIE IOHATHUSA

8.1. |Iloustue QyHKIHH. https://educont.r
u/

8.2. | OGnactp ompenesieHUss 1 MHOXECTBO https://educont.r
3HAYECHUH QYHKIIHH. u/

8.3. | CriocoOsI 3amanust QyHKIHUI. https://educont.r
u/

8.4. | I'paduk HyHKIHH. https://educont.r
u/

8.5. | CoiicTBa GyHKIMH, HX OTOOpaKEHHE https://educont.r
Ha rpaduke u/

Hroro no pazneny:

Paznen 9. dynkuuu. Yucsiosble QyHKIUU

9.1. |Yrenue u IIOCTPOCHHE https://educont.r
rpaduKoB QYHKINH. u/

9.2. |Ilpumepsl  rpadukoB  (PYHKUHUH, https://educont.r
OTPaXAIOIIUX PEATbHBIC MPOIECCHI. u/

9.3. | ®yHKIMH, ONMHUCHIBAIOIINE MPSIMYIO H https://educont.r
00paTHyIo PONOPLUOHATIbHbIE u/
3aBHCUMOCTH, UX TPaQUKH.

9.4. | l'unepboua. https://educont.r

u/
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9.5. |TI'paduk pyHkimu y = x2. https://educont.r
u/
9.6. | Ddynkun Yy =x2, y = X%, https://educont.r
y=Vx, y=IxI; rpapuueckoe pemenue u/
YPaBHEHUH U CUCTEM ypaBHEHUHN

Hroro no pazneny:

Paszpaen 10. [loBTOpEeHue U 06001 eHUE

10.1. | IToBTOpCHME OCHOBHBIX IOHSATHH H https://educont.r
METO/IOB KypcoB 7 u 8§ KIIACCOB, u/
000011IeH1E 3HAHU.

r-
|

Hroro no pazneny:

OBIIEE KOJIMYECTBO YACOB IIO| 102 10

I[TPOT'PAMME

9 KJIACC

Ne | HaumenoBanue pa3geioB u TeM | KosmyecTBo yacoB DJIEKTPO

/I | IporpaMmal HHbIE

BCEro KOHTPOJILH | NPAKTHY | (yrychpos
ble padoTbl | ecKkue ble)
padoThbI 06pazon
aTeJIbHBI
e
pecypchbl

Paznen 1. Yncsa v Bblyuc/ieHuA. /leficTBUTe/IbHbIE YHC/IA

1.1. | PautmonanbHbIE yucna, https://ed
UppAMOHAIBHBIC YHCJIA, KOHCYHBIC ucont.ru/
1 OCCKOHEYHBIE JIECSITUYHBIE IPOOH.

1.2. | MHOXeCTBO JCHCTBUTEIbHBIX YHCEIT, https://ed
NEeNCTBUTEIbHEIE qucia KakK ucont.ru/
OeCKOHEUYHBIE IECATHYHBIC IPOOH.

1.3. | B3auMHO 0/IHO3HAYHOE COOTBETCTBHE https://ed
MEXKITY MHO>KECTBOM ucont.ru/
JICHCTBUTEIILHBIX YHUCEIT K MHOYKECTBOM
TOYEK KOOPIAUHATHOM IPSIMOM.

1.4.| CpaBHeHHE OEHCTBUTENBHBIX YHCEI, https://ed
apudMeTHIecKue NeHCTBUS C ucont.ru/
JICHCTBUTEIILHBIMU YHCIIAMHU.

1.5. | [IpuGnuxéHHoe 3HAUYEHHE BETUYMHBI, https://ed
TOYHOCTH MPHOJIMKEHHS. ucont.ru/

1.6. | OkpyriieHue ymcen. https://ed

ucont.ru/
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1.7. | [lpukugka ¥ OICHKA  PE3yJIbTATOB https://ed
BBIYUCIICHH. ucont.ru/

HWtoro 1o pazaeny '_9'

Paznen 2. YpaBHeHUs] U HepaBeHCTBA. YpaBHEHUA C OJHOM IlepeMeHHO.

2.1. | JluneiiHoe ypaBHEHHE. https://ed

ucont.ru/

2.2. | Pemienrie ypaBHEHUH, CBOIAIIMXCS K https://ed
JTMHEHHBIM. ucont.ru/

2.3. | KBagparHoe ypaBHCHHE. https://ed

ucont.ru/

2.4. | PemieHne ypaBHEHUH, CBOMASILIMXCS K https://ed
KBaJIPaTHBIM. ucont.ru/

2.5. | bukBaiparHbie ypaBHEHHUSL. https://ed

ucont.ru/

2.6. | [Ipumepsl peLICHMS https://ed
YPABHEHUU TPETEH U 4YETBEPTOM ucont.ru/
CTEICHEHN pa3JioKeHHEM Ha
MHOKHTEITH.

2.7. | Pemenne 1poOHO-paIlMOHATBHBIX https://ed
ypaBHEHHUIA. ucont.ru/

2.8. | Pemenue TEKCTOBBIX 3a1a4 https://ed
anreOpanyecKuM METOIOM. ucont.ru/

Hroro no pazneny _14'

Pasnen 3. YpaBHeHnusi u HepaBecTBa. CHcTeMbl yPOBHEHUI

3.1. | JluneitHoe  ypaBHEHHE C  JBYMS https://ed
NepEeMEHHBIMH U €10 rpaduk. ucont.ru/

3.2. | Cucrema IBYX JTMHEHHBIX YPaBHEHHI C https://ed
JIBYMSI IEPEMEHHBIMU U €€ peIICHHE. ucont.ru/

3.3. | Pemenne cucrtem ABYX ypaBHEHHH, https://ed
OJIHO W3 KOTOPBIX JINHEHHOE, a JIpyroe ucont.ru/
— BTOPOM CTEIECHH.

3.4. | I'padmueckas https://ed
UHTEPIIPETALNSA CHCTEMBI YPAaBHEHHM C ucont.ru/
JIBYMSI TEPEMEHHBIMH.

3.5. | Pemenue TEKCTOBBIX 3a1a4 https://ed
anreOpanyecKuM CIiocoOOM. ucont.ru/

Hroro no pazgeny 14
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Pasnen 4. YpaBHeHuA 1 HepaBeHcTBa. HepaBeHcTBa

4.1. | YucnoBble HEPaBEHCTBA M MX CBOWCTBA. https://ed

ucont.ru/

4.2. | JlunciiHple HEpaBEHCTBA C  OJHOM https://ed

HIEPEMEHHO U MX pEIICHUE. ucont.ru/

4.3.| CucreMbl JIMHEHHBIX HEPABCHCTB C https://ed

OJTHOM TIGPEMEHHOM U UX pPEIICHHUE. ucont.ru/

4.4.| KBagpaTHble HEpaBEeHCTBA U  UX https://ed

pelICHHE. ucont.ru/

4.5. | I'padpuueckast UHTEPIpETALNS https://ed

HCPABCHCTB M CHCTCM HCPABCHCTB C ucont.ru/
JIBYMSI IEPEMEHHBIMU

Hroro no pazneny: :léi

Paznen 5. ®yHKkuum

5.1. | KBagparuunas (yHkius, eé rpagux u https://ed
CBOIiCTBa. ucont.ru/

5.2. | ITapaboma, KOOpAXHATHI BEPIIUHEI AP https://ed
a00JIbI, OCh CHMMETPHUU MapadOJIbI. ucont.ru/

5.3. | Crenennbie (hYHKIMHU C HATYPaTbHBIMU https://ed
nokazaTesisiMu 2 U 3, uX rpaQuku H ucont.ru/
CBOMCTBA.

5.4. | T'padpukn dynkmmii: y = kx, y = kx + https://ed
b’ y= kfx s y= ax?, y= ax3’ ucont.ru/
Y=
y=IxI

Hroro no pazneny: 16

Pa3nen 6. YncsoBbie mocjaea0BaTe/IbHOCTH

6.1. | [lonsatue YHCIIOBOM https://ed
[IOCJIEIOBATEIHLHOCTH. ucont.ru/
6.2. | Bamanue [IOCIEI0BATENLHOCTH https://ed
PEKYPpPEHTHOI bopmyoi " ucont.ru/

bopmyIoit n-ro uwieHa.

6.3. | Apudpmernueckass U TreoMeTpUYECKas https://ed
POTPECCHHU. ucont.ru/
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6.4. | ®opmyisl N-TO qjieHa https://ed
apru(PMETHYECKON U TeOMETPHYECKON ucont.ru/
IPOrPECCHii, CyMMBI IIEPBBIX 1N YIECHOB.

6.5. | U300paxeHnue 4JICHOB https://ed
aprupMETHYECKOIl U TeOMETPHYECKON ucont.ru/
Iporpeccuit TOYKaMH Ha

KOOpHHHaTHOﬁ IIJIOCKOCTH.

6.6. | JIuHelHbIH 1 9KCITOHEHI[HAILHBIN POCT. https://ed
ucont.ru/
6.7. | Ci105KHBIE TIPOIICHTHI. https://ed
ucont.ru/
Hroro no pazneny: 15'

Pasnen 7. [loBTOpEeHue, 06061 eHHe, CHCTEMaTHU3aL sl 3SHAHUM

7.1. | Yucaa U https://ed
BbIYMC/IEHUA (3aI1Ch, CPAaBHEHHUE, ucont.ru/
JEHCTBUS C JEUCTBUTEITLHBIMU
YHCJIaMHU, YHUCI0Bas npsimMasi;

MPOICHTBI, OTHOIICHUS, IPOIOPIIHH;
OKpyTJICHHE, TPUOJIMKCHUE, OIICHKA;
pernieHue TEKCTOBBIX 3aaq
apupMETHYECKUM CIIOCOOOM)

7.2. | Anre6paudeckue https://ed
BbIpaXKeHMs (1peobpa3oBaHue ucont.ru/
anreOpanyecKux BBIPKEHHH,

JOTTYCTUMBIE 3HAUCHUS )

7.3. | ®yHKIUH (IOCTPOEHUE, CBOMCTBa https://ed
M3YYEHHBIX (YHKIMH; Trpaduueckoe ucont.ru/
peleHne ypaBHEHUH U UX CHCTEM)

Hroro o paszzaeny: _17
OBULIEE KOJIMYECTBO YACOB 11O 101 10
I[TPOTPAMME

YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
VYVueOHuK
METOAUYECKHUE MATEPUAJIBI VIS YYUTEJA

1. «IloypouHble pa3pabOTKU IO MaTEMaTHKE
2. Pabouvas TeTpaap Mo MaTeMaTHKE
3. Junaktuyeckue MaTepuasbl 10 MaTeMaTHKe
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IHHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

Poccuinckan 3n1eKTpoHHaaA wkona (resh.edu.ru)

AKnacc (yaklass.ru)

OnnanH-wkona Pokcodopa (foxford.ru)

Adaekc YuebHuK (yandex.ru)

Yun.py (uchi.ru)

BMP-2022, MaTtemaTtuKa: 3a4aHuA, oTBeTbl, peweHua. Obyyarowasa cuctema Amutpua lyuwimHa
(sdamgia.ru)

EanHan konnekuma LUndposbix O6pasosatenbHbix Pecypcos (school-collection.edu.ru)
MaTtematuKa (1c.ru)

https://educont.ru/

MATEPHAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA:

YYEBHOE OBOPYJOBAHHE

l. Hocka, MeTl.
2. Kommnsrorep, IIPOEKTOP, DKpaH, rpaduvecKuit IUIAHIIET, JOKyMEHT-KaMepa.
3. Ckamnep, MIPUHTED.
4. Kitaccusie IUPKYIIb, JIMHENKa, YLOJILHUK, TPaHCIIOPTHP.

5. Mogenu juist u3y4eHHsI TEOMETPHUICCKHUX PUTYD.

OBOPYJIOBAHHUE JJUISA NPOBEIEHUSA JIABOPATOPHBIX MU TTPAKTHYECKHX
PABOT

pa3aaTOYHbIN MaTEpUal


https://resh.edu.ru/
https://www.yaklass.ru/
https://foxford.ru/
https://education.yandex.ru/lab/classes/508076/library/mathematics/
https://uchi.ru/main
https://math5-vpr.sdamgia.ru/
https://math5-vpr.sdamgia.ru/
http://school-collection.edu.ru/catalog/
https://obr.1c.ru/methodically/destination/matematika/

