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Pabouast mporpamma 1o anredpe paspaborana Ha ocHOBe KoHIlenuy mpemnoiaBanust y9eOHOTO IIpeIMeTa
«Anrebpa» (yrBepxkaeHa Pemennem Komnernn Mununcrepcrsa npocsemenus Poccuiickoii denepanny,
npoTokon oT 24 nexkadps 2018 1. Ne IIK18H), TpeboBanui K pe3yabTaTaM OCBOCHHS IPOTPaMMBbl OCHOBHOT'O
ob1mero o6pazoBaHus, MPEACTABIEHHBIX B DeepalbHOM roCyIapCTBEHHOM 00pa30BaTeIbHOM CTaHAapTe (anee
— ®I'OC) ocHOBHOTO 001IIeTO 00pa3zoBaHMs (YTBEPXKIEH MPUKAa30M MHUHHKCTEPCTBA MpocBeeHus Poccuiickoit
®enepannu ot 31 mast 2021 r. Ne 287), Ilporpammsl BocliuTaHuUsL.

1.MOSICHUTEJIbHAS 3AITUCKA

OBHIAS XAPAKTEPUCTHUKA YYUEBHOT O INIPEAMETA «AJITEBPA» 1J151 7-9 KJIACCOB

Pabouas nporpamma no anredpe mi1st oOyuaromuxcst 7—9 kiaccoB pa3paboTana Ha ocHOBe DeepaabHOTO
rOCyIapCTBEHHOTO 00pa30BaTEeFHOTO CTAaHIAPTa OCHOBHOTO 00IIero 00pa30BaHus ¢ yYETOM M COBPEMEHHBIX
MHUPOBBIX TPEOOBAaHUH, MPEABABIAEMBIX K MATEMATHUSCKOMY 00Pa30BaHUIO, ¥ TPAIUIIUI POCCUHCKOTO
o0pa30BaHus, KOTOPHIC 00CCIICYMBAIOT OBJIa/ICHUE KIIFOUEBBIMUA KOMIICTCHIIUSMU, COCTABIISIONIMMH OCHOBY JISI
HEMpPEepPBIBHOTO 00pa30BaHMs U CAMOPA3BUTHS, a TAKXKE [EJIOCTHOCTH OOMEKYIbTYpHOTO, THYHOCTHOTO U
MMO3HABATENFHOTO Pa3BUTHS oOyJaromuxcs. B pabodeit mporpamme ydTeHsl Haer U nmonoxxenns Konmnenmun
pa3BUTHUS MaTeMaTU4YEeCKOro oOpa3oBanus B Poccutickoit deneparum.

HEJb U3YUYEHUSA YYEBHOI'O TIPEAMETA «AJITEBPA»

Lenbro n3yyeHus yueOHOTo peaMeTa «Anredpa» Ha ypoOBHE OCHOBHOTO OOIIEro 00pa30BaHus SBISICTCS
(hopMupoBaHue y 00y4arommxcsi 0a30BOr0 YPOBHS KYJbTYPhI aIreOpbl B COOTBETCTBHU C COBPEMEHHBIMU
MOTPEOHOCTSMH JTMYHOCTH, OOIIIECTBA M TOCYIApCTBa, YTO MPE/IIOIaraeT:

— TPOJOKEHNE (POPMHUPOBAHKS OCHOBHBIX MATEMATHUECCKUX MOHATHH, 00CTICUNBAIONINX PEEMCTBEHHOCTh
M TIEPCIIEKTHBHOCTh MATEMaTHYECKOTO 00pa30oBaHus 00yUYArOIINXCS;

— pa3BHUTHE HHTECIUICKTYaAIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00yUarOIIMXCsl, TO3HABATEILHON AKTHBHOCTH,
HCCIIEIOBATEILCKIX YMEHHI, HHTEpECa K M3YUCHHUIO aareOpsbl;

— TOABEICHHE 00YJAIOMIMXCS K OCO3HAHUIO B3AUMOCBSI3H MATEMATHKHU M OKPY KAIOIIET0 MUPA;

— (opmupoBanne HYHKIIHOHATEHON MATEMATHYECKON IPAMOTHOCTH: YMEHHS PACIO3HABATh MATEMAaTHUCCKHE
OOBEKTHI B PEATbHBIX KMU3HECHHBIX CUTYAIUSIX, IPUMEHSITH OCBOCHHBIC YMEHHUS JIJISI PEIICHHS
MPaKTHKOOPHUEHTHPOBAHHBIX 3a/1a4, HHTEPIIPETHPOBATE MTOJyUYCHHBIE PE3YJILTATHI U OIEHUBAThH UX HA
COOTBETCTBHE TPAKTHUCCKON CUTYAIIHH.

— HCIOJIb30BaHUE aareOpbl KaKk HHCTPYMEHTA MIPU PEIICHHH KaK MaTEMaTHIECKUX, TaK M MPAKTHIECKUX
3aj1a4, BCTPEUYAIOIIUXCS B PEATbHOM KHU3HH.

MECTO NIPEJIMETA B YYEBHOM IIJIAHE

CornacHo yueOHOMY I1aHy B 7/—9 KJlaccax n3y4daeTrcsl ydeOHBIMKYypC «Aredpa», KOTOPbIA
BKJTIOYAET CJIEIYIOIINE OCHOBHBIC pa3JIeiibl cojJiepKaHusi: «Hucna U BBIYUCIICHUSD,
«AnrebpanyecKue BbIpAXKEHUSD», « Y PAaBHEHUSI U HEPaBEHCTBa», « DyHKIINM.

YuyeOHbIH IJIaH Ha HU3ydyeHue anredpbl B 7/—9 kiaccax OTBOAUTCS 3 yueOHBIX Haca B HEJIEIIO
B TEUCHHE KaXKJIOI'0 rojia o0ydeHus, BCero 3a Tpu roja ooyuenusi — 303 yueOHbIX yaca.

2. COAEP/ KAHUE YYEBHOI'O IPEJIMETA «AJITEBPA» (o rogam o0y4uenmus)

7 Kacce

Yucna u evluucienus

PanmonanbHble yncna. J[podu 0OBIKHOBEHHBIC U IECATHYHBIC, TIEPEX0 OT OJHOM (POpMBI 3amucu apodeii K
npyroii. [loHsiTHE pallMOHANBHOIO YUCIA, 3aKCh, CPABHEHUE, YIIOPSIA0YMBAHUE PALIMOHATIBHBIX YHUCET.
Apudmernyeckue JIEHCTBHS C pallMOHATBHBIMU YUCIIaMH. Pellienne 3a/1a4 u3 peaibHOW MPaKTHKH Ha YacTH, Ha
npo6u. CTerneHs ¢ HaTypaJIbHBIM MTOKA3aTelIeM: OTIpEIeNICHIE, Tpeo0pa3oBaHue BRIPAKEHUN HAa OCHOBE
OTIPEICICHHUS.

IIponeHThl, 3aUCh MPOLIEHTOB B BUJIE 11p061/1 1 IpoOu B BHJIE TTPOIIEHTOB. Tpr OCHOBHBIE 3a/1a4H HA



MIPOLICHTHI, PELICHUE 3a/1a4 U3 PEAIBHOM NPAKTHKH.

[IpuMmeHeHne NpU3HAKOB AEIUMOCTH, Pa3IoKEHNE HA MHOKUTENIN HAaTYPaJIbHBIX YHCEIL.

PeanbHble 3aBHCHMOCTH, B TOM YHCJIE IPAMasi 1 00paTHAs IPOMOPIHOHATEHOCTH.

Anzebpauueckue evipasricenusn

IlepeMeHHBIE, YACIOBOE 3HAUEHUE BBIPAKEHUS ¢ IepeMeHHOMU. [IpencTapnenne 3aBUCHMOCTH MEXK Ty
BEIMYMHAMU B Buze GopMyInbl. Beruucnenus no gopmynam.

IIpeoOpa3oBaHye OyKBEHHBIX BBIPAXKEHUH, TOXKAESCTBEHHO PAaBHBIEC BBIPAXKEHUS, IPaBUiIa IPE0Opa3oBaHUsA
CYMM U IIPOM3BEICHUH, IPABUIIA PACKPBITHS CKOOOK U MPUBENCHHS NOJOOHBIX ClIaracMbIX.

CBoiicTBa cTeNeHH ¢ HAaTypaJbHBIM IIOKa3aTeIeM.

OpHouneHs! ¥ MHOrowieHsl. CTeneHb MHOrouneHa. Clio)keHne, BBIYUTaHUEe, YMHOKEHIE MHOTOUJICHOB.
@opMynBl COKpPAIIEHHOTO YMHOXKEHH: KBapaT CyMMBI M KBaapar pazHocTH. DopMyiia pa3HOCTH KBapaToB.
Pa3noxenue MHOTO4JIEHOB HA MHOXKHTENH.

Ypasnenua

VYpaBHeHHE, KOPEHb YPaBHEHHUS, IIpaBUiIa IPeoOpa30BaHysl ypaBHEHUS, PABHOCUIIBHOCTD yPaBHEHUI.

JIuHeliHOe ypaBHEHUE C OJHOU MEPEMEHHOM, YUCIIO KOPHEH IMHEHHOTO YpaBHEHUS, PELLICHUE JTMHEUHBIX
ypaBHeHuil. CocTaB/ieHNE YpaBHEHUH 0 YCIOBHIO 3a/1a4yll. PelieHrne TeKCTOBBIX 3a/1ad ¢ TIOMOIIBIO0 YPaBHEHUH.

JluneiiHOe ypaBHEHHE C IBYMS IEPEMEHHBIMH U ero Tpaduk. Cucrema IBYX TUHEHHBIX ypaBHEHUH C ABYMsI
nepeMeHHbIMU. Perrenue cuctem ypaBHEHHH ciocoO0M 1oACTaHOBKH. [IprMeps! perieHust TEKCTOBBIX 3a1a4 C
MOMOUIBIO CUCTEM YPaBHEHHIA.

Koopounamot u cpagpuxu. @yuxyuu

Koopnunara Touku Ha npsiMoil. UuciioBele NpoMexXyTKU. PaccTosiHue Mexay ABYMsI TOUKAMU KOOPJIUHATHOMN
OpsIMOM.

[IpsamoyronsHas cucrema koopauHat, ocu Ox u Oy. AGcuucca U OpJUHATa TOYKH Ha KOOPJHUHATHON
mnockocTy. Ilpumeps rpadukos, 3ananaeix Gpopmynamu. Urenue rpagiKoB peanbHbIX 3aBUCUMOCTEH.

[onstue ¢pynxmun. ['paduk dynkmum. CoiictBa pynkiuit. Jluneitnas dyakmus, e€ rpaduk. ['padhnyaeckoe
peLIeHHUE JINHEWHBIX YPABHEHUN U CUCTEM JIMHEMHBIX YPaBHEHUI.

8 ki1acc

Hucna u eviuucienusn

KBagpatusiit kopeHb u3 uncia. [loHsTue 06 nppanuoHaIbHOM dncie. JlecsaTuaHbie MPUOTHIKCHUS
HppanMoOHaNbHBIX uncell. CBoiicTBa apru(METHYECKUX KBaJPAaTHBIX KOPHEH U MX MPUMEHCHHUE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAaYKEHUM M BBIYMCICHUSAM. [leficTBUTENbHBIE YUCTIA.

CreneHs ¢ LeNbIM NOKa3aTeneM U e€ coiictBa. CTaggapTHas 3allMCh YHUCIIA.

Anzeopauueckue gwviparcenus

KBanpaTHbIil TpEXUIIEH; pa30KeHNE KBAaIpaTHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anre6panueckas n1po0s. OCHOBHOE CBOHCTBO airedbpandeckoit npoou. CiioxkeHne, BBIYUTaHHUE,
YMHOXEHHUE, JIeJIeHHe anreOpandeckux apooeii. PanimoHanbHbIe BRIpaXXEeHUS U UX MMpeoOpa3oBaHUE.

Ypaeuenusn u nepasencmea

KBagpaTtHoe ypaBHeHue, GopMyJia KOpHE# KBaapaTHOTo ypaBHeHus. Teopema Buera. Pemnenne
YpaBHEHUH, CBOJISIIIUXCS K JIMHEHHBIM M KBaApaTHBIM. [IpocTelimue ApoOoHO-panroHaIbHbIe
YpaBHEHUS.

I'padmueckas naTEpHIpeTALNS YPABHEHUN C IBYMS IEPEMEHHBIMU M CUCTEM JIMHEWHBIX YpaBHEHHI
C IByMsI IEPEMEHHBIMH.

Penrenne TeKCTOBBIX 3aj1ad alreOpandecKuM CIIOCOOOM.

YuciaoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ 0HOU nepeMeHHOW. PaBHOCUIIBHOCTH
HepaBeHCTB. JInHeliHbIe HEpaBEHCTBA C OJIHOU nepeMeHHOU. CUCTEMBI IMHEUHBIX HEPABEHCTB C OAHOU
MIEPEMEHHOM.

Dynukyuu

IMonstne pynkuun. OOnacTh ONpeIeJICHUs U MHOXXECTBO 3HaueHU GyHKIUU. CriocoObl
3agaHus QYyHKITHN.

I'padpuk pysknuu. Urenue cBoiicTtB pyHKIMU mo e€ rpaduky.lIpumeps! rpadpukos

S



(pyHKIOUH, OTpakaroIInX peaibHbIe Mpollecchl. DYHKIIUH, ONHUCHIBAIOIINE TIPSIMYIO U OOpaTHYIO
MPONOPIMOHAIBHBIE 3aBUCUMOCTH, UX rpadpuku. OyHknuu y = X2,y = x3,y =X,y = x|
I'padpuueckoe pemieHne ypaBHEHHWH W CHCTEM ypaBHCHHUMH.

9 kaacc

Yucna u eviuucnenusn

JlelicTBUTENBHBIE YUCTIA

ParnyonaneHble yncna, HppalMOHAIbHBIE YUCIIA, KOHEUHbIE U OECKOHEUHBIE AeCATUYHbIE JpoOH. MHOXECTBO
JeMCTBUTEIBHBIX YUCET; ICHCTBUTEIbHbIE YHCIAa KaK OECKOHEUHBIE AeCATHYHbIE IpoOu. B3anMHO 01HO3HAUHOE
COOTBETCTBHE MEX]Ty MHOKECTBOM JEHCTBUTEIBHBIX YHCEN U KOOPAUHATHOM MPSIMOH.

CpaBHeHME ACHCTBUTENBHBIX YHCeN, apupMETHIECKUE TEHUCTBUS C ACHCTBUTEIEHBIMU YHCIIAMH.

W3mepenust, npubImKkeHus, OLEHKH

PaszmMepbl 00BEKTOB OKPYKAIOLIET0 MUPa, JITUTEIBHOCTE MIPOLIECCOB B OKPYKAIOIIEM MHUPE.

[TpubnmxEnHOE 3HaYeHNE BETMYUHBI, TOYHOCTh NpuoOmkeHus. Oxpyrienue yncen. [Ipukunka u oneHka
Pe3yNbTaTOB BEIYHACICHHM.

Ypasnenus u nepagencmea

VYpaBHEHUS C OJJHOM IIEPEMEHHOU

JIunelinoe ypaBHeHue. PenieHne ypaBHEHU M, CBOISIIIIUXCSI K JIMHEUHBIM.

KBanpatnoe ypaBHeHue. PelieHue ypaBHEHUM, CBOJSIIIMXCS K KBaJApaTHbIM. BukBagpatHoe
ypaBHeHue. [IpuMepsl pelieHrst ypaBHEHU TPETbEU U UETBEPTOU CTEIICHEN Pa3JI0)KEHUEM Ha
MHOKUTEJH.

Pemenune npoOHO-panMoHanbHBIX YpaBHEHHUH. Pelienne TeKCTOBBIX 3a1a4 alreOpandecKum
METO0M.

Cucmemvt ypagnenuil

YpaBHeHHE ¢ ABYMsI IEPEMEHHBIMH U ero rpaduk. Perrenue cucrem IByX JUHEHHBIX
YpPaBHEHHUU C IByMs IIEpEMEHHBbIMU. Pelenne cucTeM AByX ypaBHEHHUI, OJJHO U3 KOTOPBIX
JIMHEWHOe, a Ipyroe — BTOpoOU creneHu. ['paduyeckas mHTEpIIpeTallUsI CUCTEMbl YPAaBHEHHUU C
JIByMsI TIEPEMEHHBIMHU.

Pemenne TekCcTOBBIX 3amad ajareOpandecKuM CIIOCOOOM.

Hepasencmea

YHucioBble HEPABEHCTBA U UX CBOMCTBA.

Pemienune nuHeiHbIX HEPABEHCTB C OJTHOU NepeMeHHON. Pelenrue cucteM JIMHEUHBIX
HEepaBEHCTB ¢ ogHOI nepemenHol. KBanparusie HepaBeHcTBa. 'padrueckast naTepopeTanus
HEpPaBEHCTB U CUCTEM HEPABEHCTB C ABYMS MEPEMEHHBIMU.

Dynkyuu

Ksagpatnunas ¢pynkuus, e€ rpaduk u csoiicta. [lapabona, KoopaAnHATHI BEPILINHBI
napaboJibl, OCb CHMMETPHH ITapabOoIIbI. <

I'paduxn dbysxkumii: 'y = kx, y = kx + b,y=+, y,= x3 y =X,y = 1x[ u ux cpoiicrsa.

Yucnoewle nocnedosamenbHOCMU

Omnpenenenue U crocoObl 3aJJaHNsl YUCIIOBBIX TIOCIIEA0BATEIBbHOCTEH

[ToHsTHE YKMCIOBOM TOCIEAOBATEIBHOCTH. 3aJaHHE TIOCIIEA0BATEIbHOCTH PEKYPPEHTHON (HOpMYIIoil u
(bopMyIoii n-ro uieHa.

ApudmeTrryeckas U reoMeTpruecKas mporpeccuu. ApupmMeTnieckas 1 reoMeTpHIecKas IPOTrPECCHH.
dopmMyIbl n-To YiieHa apuHMETHIECKON U TEOMETPUIECKON MPOTPECCHiA, CYMMBI MEPBBIX N WICHOB.
N3o0paxkeHne wieHOB apu(METUIECKOI 1 TE€OMETPUIECKON MPOrPecCHid TOYUKaMH Ha KOOPJHMHATHON IJIOCKOCTH.
JIHEHHBIN 1 SKCTIOHEHIIHATBHBIA pocT. CIIOKHBIE TIPOIIEHTHI.



2. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI YYEBHOI'O ITPEJIMETA «AJITEBPA»

HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

[TaTproTHYECKOE BOCHUTAHME:

OpOSIBJIEHHUEM MHTEpeca K IPOIIJIOMY U HACTOAIIEMY POCCUHCKON MaTeMaTUKH, IIEHHOCTHBIM
OTHOIICHUEM K JIOCTUXXEHUSM POCCUUCKUX MAaTEMAaTUKOB U POCCUNCKON MaTeMaTUYECKOM
IIKOJIBI, K MICIOJBb30BAaHHUIO DTUX JOCTHKCHHUI B APYTUX HayKax U MPUKIIagHbIXchepax.

I'paxknaHckoe M JTyXOBHOHPABCTBEHHOE BOCIHMTAHHE:

TOTOBHOCTBIO K BBIITOJIHEHHUIO 00sSI3aHHOCTEH IpakIaHMHA U peaju3aluy €ro 1Ipas,
OpeACcTaBICHUEM O MaTeMaTHYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS PA3JINUHBIX CTPYKTYD,
SIBIICHU, TIPOLIEAYP I'Ppa’kaaHCKOT0 o0mecTBa (BEIOOPHI, ONIPOCHI U MP.); TOTOBHOCTBIO K
OOCY’KJICHHUIO dTUYECKUX NPOOJIEM, CBSI3aHHBIX C NPAKTUUYECKUM IPUMEHEHHUEM JOCTHKEHUN
HayKH, OCO3HAaHUEM BaXKHOCTH MOPAJIBHO-DTUYECKUX IIPUHIMIIOB B JCSITEIBHOCTH YYEHOTO.

Tpynosoe Bocnuranue:

YCTaHOBKOI Ha aKTMBHOE Yy4acTHE B PELICHUU MPAKTUUECKHX 3aJlad MaTeMaTU4eCKOU
HaIpaBJIECHHOCTH, OCO3HAHHEM Ba)KHOCTH MAaTEMaTUYECKOro 0Opa30BaHUs HA MPOTSI)KEHUHU BCEH
SKU3HU JJ1s1 YCIIEITHOW MPO(eCcCHOHALHON IeATEIbHOCTH U pa3BUTUEM HEOOXOAUMBIX YMEHUIA;
OCO3HaHHBIM BBIOOPOM H ITOCTPOCHUEM MHIAWBHUIYaJILHONW TPASKTOPHUH OOPa30BaHUS U YKU3HEHHBIX
IUIAHOB € yYE€TOM JIMUHBIX UHTEPECOB U OOIIECTBEHHBIX ITOTPEOHOCTEM.

OCTeTHYecKoe BOCIUTAHHUE!

CIIOCOOHOCTHIO K DMOIIUOHAIIFHOMY U 3CTETHUUYECKOMY BOCHPHUSTHIO MAaTEMAaTHUYCCKUX
O0OBEKTOB, 3aJ1a4, pECIICHUH, pACCYKIACHUN; YMEHHIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE.

[{eHHOCTH HAyYHOTO MO3HAHMSL:

OpHEHTAIIMEN B ACSATEILHOCTH HAa COBPEMEHHYIO CUCTEMY HAYYHBIX ITPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI UEJIOBEKA, IIPUPOBI U OOIIECTBA, IOHNMAaHHUEM
MaTeMaTUYECKON HayKH KaK C(pepbl YEJIOBEUECKON ACATEIHHOCTH, 3TAIIOB €€ pa3BUTUSI U
3HAYUMOCTH JUISI pa3BUTUSI LIMBUJIN3AIINN; OBJIAJICHUEM SI3bIKOM MaTE€MaTUKHU U MaTeMaTHYECKOMI
KyJBTYPOH KaK CpeACTBOM ITO3HAHUS MHPA; OBJIaJ€HUEM MPOCTEHININMH HaBbIKAMH
HCCIIEN0BATENBCKOU JIEITEIIBHOCTH.

dusnueckoe BocmuTaHue, (HOPMHUPOBAHUE KYJIbTYPbI 3J0POBbS U SMOLHOHAIBHOTO OJIArOTIOTyYHs:

TOTOBHOCTBIO MIPUMEHSITh MaTeMaTHYEeCKHE 3HAHUSI B MHTEPECAX CBOETO 3/I0POBbsI, BEJICHUS
3710pOBOro oOpas3a »KU3HH (310pOBOE NMUTAHHUE, COAITAHCUPOBAHHBIN PEXXUM 3aHSITUN U OTAbIXA,
peryisipHast pu3nyecKkasi akTHBHOCTB); C(POPMHUPOBAHHOCTHIO HaBbIKa peIIeKCHUH, MPU3HAHUEM
CBOETrO MpaBa Ha ONIMOKY M TAKOTO K€ Mpasa JPyroro yejoBeka.

OKOJIOTUYECKOE BOCIUTAHHUE!

OopueHTalrel Ha IPUMEHEHNE MaTeMaTHYEeCKUX 3HAaHUN JJIsI pelIeHUs 3a71a4d B 00J1acTh
COXPAaHHOCTHU OKpY>Karolllel cpebl, INIaHUPOBAHHUS MMOCTYITKOB M OIIEHKH UX BO3MOYKHBIX
NOCJICACTBUH IS OKPY>Kalollel Cpelibl; OCO3HAaHHUEM IJ100aJIbHOTO XapakTepa dKOJIOTHYEeCKUX
npoOyieM U MyTel UxX perieHus.

JIM4HOCTHBIE pe3ybTaThl, 00ECTICUNBAONINE aIANTAIMI0 00YUYAIOIIErocsl K H3MEHSIIOIIMMCS YCIOBUSM COITUATLHON U
HPUPOJHOM CPEJIbL:

TOTOBHOCTBIO K ISUCTBUSM B YCJIOBUSIX HEOIIPEACIEHHOCTH, HOBBILIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUUECKYIO AeATeIbHOCTh, B TOM UHCJI€ YMEHHE YUUTHCS y JIPYTUX
JII0J1Iel, mpuodpeTaTh B COBMECTHOM JIESITEJILHOCTH HOBBIEC 3HAHUS, HABBIKM U KOMIETEHIIUU U3
onbITa APYTHX;



HEOOXOIMMOCTBIO B (POPMHUPOBAHNH HOBBIX 3HAHUN, B TOM 4ucie (OPMYJIMPOBATH HUICH,
IMOHSATHSI, TUIIOTE3bI 00 OOBEKTAaxX U SABJICHUSIX, B TOM YHCJIE paHEe HE M3BECTHBIX, OCO3HABAaTh
nepuunTBl COOCTBEHHBIX 3HAHUU U KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHC;

CIIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCHPUHUMATh CTPECCOBYIO CUTYaIUIO KaK
BBI30B, TPEOYIOMINIT KOHTPMEP, KOPPEKTUPOBATH NIPUHUMAEMBIC PEILICHUS U NeHCTBUS,
¢opmynupoBaTh U OEHUBATH PUCKHA U OCIESACTBUS, (POPMHUPOBATH OMBIT.

METANPEIMETHBIE PE3YJIbTATBI

Vhueepcanvnvie noznasamenwvusie oeticmeus obecneuusarom popmuposanue 6a306blx
KOZHUMUBHBIX NPOYECcco8 00y4aromuxcs (0c80eHue Memoo08 NO3ZHAHUS OKPYHCAIOUE20 MUPA,
npumeHeHnue 102U4ecKux, UcCie008amenbCKux onepayuil, yMenui pabomams ¢ ungopmayuet).

ba3zoBbIe TornvecKkue AeiCTBHS:

BBISIBIISITh M XapaKTEPHU30BaTh CYyIIECTBEHHBIC IPU3HAKA MaTEMaTHIECKNX OOBEKTOB, MOHSITHIA,
OTHOUICHHUN MEXIy NOHSITUIMHA; GOPMYIIMPOBATH ONPEACICHUS ITOHITHI; YCTaHABIUBATH
CYIIECTBEHHBII NPHU3HAK KiIacCU(PHUKAIIUN, OCHOBAHUS AJIs1 000OIICHHUS U CPaBHECHUSI, KPUTESPUU
IPOBOIMMOTO aHAIN3A;

BOCIIPUHUMATD, (POPMYJIMPOBATH U NMPeOoOPa30BbIBAThH CYKICHUS: YTBEPIUTEIIbHBIC U
OoTpUILaTeNIbHbIC, EAMHUYHbBIC, YACTHBIC U OOIIINE; YCIOBHBIC;

BBISIBIISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aNMOCBSI3U U IIPOTHUBOpeYHs B paKTax, JaHHBIX,
HAOJIIOAEHUSIX U yTBEPKACHUSIX ; IpeUIaraTb KPUTSPHUH 151 BBISIBJICHUSI 3aKOHOMEPHOCTEN U
MIPOTUBOPEYNH;

JienaTh BBIBOJBI C UCITOJIb30BAHUEM 3aKOHOB JIOTUKH, 1€ TyKTUBHBIXY HHIYKTHUBHBIX
YMO3aKJIFOUECHUH, YMO3aKJIIOUCHUH 110 aHAJIOTHUU;

pa3oupaTh qOKa3aTeIbCTBA MATEMAaTHYCCKUX YTBEPKACHUHN (TIPSIMBIE H OT IIPOTUBHOTO),
MPOBOJIUTH CAMOCTOSITEJILHO HECIIOKHBIC I0Ka3aTeIbCTBA MAaTEMAaTHYECKUX (DAKTOB, BEICTPAUBATh
apryMeHTaIHIo, IPUBOAUTE IPUMEPHI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIC
paccyXIaeHust;

BBIOMpATH cIIocO0 penieHust yueOHo# 3a71a4u (CpaBHHUBATh HECKOJIBKO BapUAHTOB PEIICHUS,
BBIOMpATh HamOoJIee MOAXOIIIINIC YIETOM CaMOCTOSITEIIBHO BBIJICJICHHBIX KPUTEPHUECB).

ba3oBble nccaenoBaTenbCKue IEHCTBHS:

HWCMOJIB30BaTh BOMPOCHI KaK HUCCIEA0BATSIILCKUI MHCTPYMEHT MO3HAHUS;, POPMYIHUpOBaTh
BONPOCHI, GUKCUPYIONIHE TPOTUBOPEUHE, MPOOJIEMY, CAMOCTOSITEJILHO YCTAHABIIMBATH UCKOMOC U
nanHoe, GOopMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO TTO3UIIUIO, MHEHHE;

OPOBOJIUTH MO CAMOCTOSITEJILHO COCTaBJICHHOMY IJIaHY HECJIOKHBIU DKCIIEPUMEHT, HeOoIbI10e
HCCIIeIOBAaHUE MO0 YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00ObeKTa, 3aBUCUMOCTEH
00BEKTOB MEXy CO0Oii;

CaMOCTOSATEIIFHO (hOPMYJIMPOBATH OOOOIICHNS U BBIBOJIBI IO pE3yIbTaTaM IPOBEIEHHOTO
HaOJII0JICHH I, UCCIICIOBAHMSI, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
0000IIEHNI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOILIECCa, a TAK)KE BBIJIBUTATh MPEINOJIOXKEHHUS O €ro
pPa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmarueii:

BBISIBIISITh HEOCTATOYHOCTH U H30BITOYHOCTH HH(POPMAINH, JaHHBIX, HEOOXOIMMBIX JJISI
pelieHus 3aja4u;

BBIOMPATh, aHAITU3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIIPETUPOBATHF HHOOPMAITHIO Pa3IMYHBIX
BUJIOB M (hOPM IIpEACTABICHUS;

BBIOMpaTh (popMy IpeAcTaBiICHUS MH(PpOPMALIMU U WILUTIOCTPUPOBATH pelIacMble 3a/1a4n
cXeMaMH, IuarpaMmMamMH, HHOH rpaukoi ¥ uX KOMOWHAIIUSIMU;

OLIEHUBATh HAAEKHOCTHh MH(DOPMAIINU TTO KPUTEPHUSIM, IPEVIOKEHHBIM YUUTEIEM HITH
chOpMYITUPOBAHHBIM CaMOCTOSTEIBHO.



1) Vuusepcanvuvie KOMMYyHUKAGmMUGHbLE Oelicmeusi 06ecneuusaron cHopmMupo8anHOCms COYUANIbHBIX
Hnaegwvixos odbyuarowuxcs. O0IIeHUE:

BOCIIPUHUMATH U (DOPMYJITUPOBATH CYKJICHUS B COOTBETCTBUH C YCIIOBUSMH U ISISIMU OOIICHUS;
SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOUKY 3PCHUS B YCTHBIX U MUCHbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHUS 110 X0y PElIeHUs 3a/1aui, KOMMEHTUPOBATH MTOJTYUYSHHBIN PEe3yJIbTaT;

B X0J€ 0OCY>X/JIEHHSI 3a/1aBaTh BOIIPOCHI IO CYHIECTBY 0OCYK/1aeMOM TeMBbI, IPOOIEMBI,
pemraemMoi 3aj1aum, BBICKa3bIBaTh UJI€U, HalleJIEHHBIE Ha TIOMCK PEIIEHUs; COIOCTABIISITH CBOU
CYXAEHHUSIC CY)KJICHUSIMH JPYTUX YIAaCTHHUKOB AUAJIOTa, OOHAPYKHUBATh pa3audne U CXOJICTBO
MO3UIHH; B KOPPEKTHOU hopMe GOopMyIHupOBaTh Pa3HOTIIACHS, CBOH BO3PAKCHUS;

OpEeACTAaBIATh Pe3yAbTaThl pELUISHUS 3aJa49l, SKCOEePUMEHTA, UCCIEN0BaHMsl, IPOEKTA;
CaMOCTOSATEIbHO BBIOMPATh (DOPMAT BRICTYIIJICHUS C YIETOM 3a/a9 NPE3CHTAINA U OCOOEHHOCTEH
ayIUTOPHH.

CoTpyIHUYECTBO:

MOHUMATh U UCHOJB30BaTh MPEUMYIIECTBA KOMaHIHOW U WHIUBUAYAITBLHOU pabOTHI IpH
pemreHnHn y4ueOHBIX MaTeMaTHYeCKUX 3a7ad; MPUHUMATh [Ieb COBMECTHOMN AeATEIbHOCTH,
MJIaHUPOBATh OPraHU3aUI0 COBMECTHOM padOTHI, paclpeessiTh BUAbl paOoT, TOTOBApUBATHCS,
00cy>KaaTh Mpolecc 1 pe3ysibTaT padboThl; 0000maTh MHEHUSI HECKOJIBKUX JIOJICH;

Yy4acTBOBATh B TPYIIIOBBIX (popMax padboThI (00CyX/IeHNsI, 0OOMEH MHEHHUSIMH, MO3TOBBIE
IMITYPMBI ¥ AP.); BBITIOJHATH CBOIO YaCTh Pa0OThI U KOOPAUHUPOBATH CBOH JICUCTBUS C APYTUMHU
4JICHAaMU KOMaH/Ibl; OIICHUBATh KA4YE€CTBO CBOETO BKJIaJa B OOIIHN MPOIYKT MO KPUTEPHSIM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMHU B3aUMOICHCTBUSL.

2) Vuusepcanvuvle pecyismugnle Oelicmeust 06ecneuusarom opmuposanue CMolClO8bIX
YCMAHOBOK U HCUZHEHHBIX HABLIKOE TUUHOCU.

Camoopranu3anusi:

CaMOCTOSITEIbHO COCTaBIATh IJIaH, aITOPUTM pemIeHus 3a7a4yu (MJIA ero 9acTh), BEIOUpaTh
CTI0cO0 perIeHus ¢ y9€TOM UMEIOIINXCST PECypPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBaTh U KOPPEKTUPOBATh BapUAHTHI PEIICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb:

BJIAJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIEcca U pe3yIbTaTa PelIeHUs
MaTeMaTU4eCKOM 3a/iauu;

OPEIBUAECTh TPYAHOCTH, KOTOPhIE MOTYT BO3HUKHYTH ITPHU PEIICHUH 3a/1a9U, BHOCUTH
KOPPEKTUBHI B JICSITEIILHOCTh HA OCHOBEHOBBIX OOCTOSITEIILCTB, HANJICHHBIX ONTNOOK, BHISIBJICHHBIX
TPYAHOCTEH;

OIIEHUBATh COOTBETCTBUE pe3yJIbTaTa AesTSIIbHOCTH ITOCTABJIIEHHON eI U yCJIOBUSIM,
OOBSICHITh NPUYNHBI JIOCTHKESHUS WU HEJOCTH)KEHUS 1IeJIU, HAXOIUTh OITUOKY, 1aBaTh OIEHKY
OpUOOPETEHHOMY OTIBITY.

HNPEJIMETHBIE PE3YJIbTATDBI

Pa3BuTHE TOrMYecKuX MPeCTABICHUH U HABBIKOB JIOTHYECKOTO MBIIIJICHUS OCYIIECTRISCTCS HA MPOTSHKCHUH
BCEX JIET 00Y4YCHHUs B OCHOBHOM IIIKOJIE B paMKaX BCEeX Ha3BaHHBIX KypcoB. [Ipemoaraercs, 4To BBITYCKHUK
OCHOBHOM ITIKOJIBI CMOKET CTPOUTH BbBICKA3bIBAHUA U OTPHULAHUSA BLICKa3BIBaHHﬁ, pacrio3HaBaTb UICTUHHBIC U
JIOXHBIC BBICKA3bIBAHHUS, IPHUBOAUTE MPUMEPHI M KOHTPIIPUMEPHI, OBIIA/ICET MOHATHIMU: ONpe/elicHIe, aKCHOMa,
TEOopeMa, N10Ka3aTCJIbCTBO, U HAYUUTCH UCII0JIB30BATh UX IIPH BBITTIOJIHCHUN y‘-ICGHI)IX u BHey‘Ie6HI)IX 3aaa4.

OcBoeHue yueOHOTO Kypca «AJjireOpa» Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUs JOJHKHO
oOecrneunBaTh JOCTHIKEHHUE CIICYIONINX MPESAMETHBIX 00pa30BaTEIILHBIX PE3yJIbTATOB:

7 xaace

Yucna u eéviuucinenus

BreImosHsTh, coueTast yCTHBIE U ITUCbMEHHBIC TIPUEMBI, apudmeTnieckne NelCTBHS C
panmmoHanbHBIMHM YuciIaMu. HaxoauTh 3HaYCHUS YUCIOBBIX BBIPAKEHUI, IPUMEHSTH



pa3zHooOpa3zHbIe CIIOCOOBI U MIPUEMBI BEIYUCICHUS 3HAYCHWHN JIPOOHBIX BBIPAKEHHUN, COJIEPIKAIIINX
OOBIKHOBEHHBIC U JCCATHUYHBIC IPOOH.

Ilepexoauth OoT ogHOM (HOPMBI 3aIITUCH YUCET K APYrou (MpeoOpa3oBhIBaTh ASCATUYHYIO APOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JCCATUYHYIO, B YACTHOCTH B OECKOHECUHYIO JIECSITUUYHYIO
poOBb).

CpaBHHBaATh W YNOPSIOYNBATh pPallMOHAJIbHBIC YHCIIA.

OxpyrisiTh uncia. BEIMOMHITE MPUKUAKY U OLICHKY pe3yJibTaTa BEIYUCICHUMN, OLICHKY
3HAYEHHUU YHCIIOBBIX BBIPAKESHUM.

BrImomHSITE ASHCTBHUS CO CTENEHSIMHU C HATYyPalbHBIMHU ITOKa3aTEIISIMU.

IIpuMeHsTE NPU3HAKU JASITUMOCTH, PA3JIO)KEHUE Ha MHOKHUTEIIN HATYPAJIbHBIX YHCEI.

Pemrate mpakTUKO-OpUEHTUPOBAHHBIC 32/1a9H, CBSI3aHHBIE C OTHOIIICHUEM BEITUYWH,
OPOTIOPIHMOHAIIFHOCTHIO BETUYWH, TIPOIICHTAMI;, HHTEPIIPETHPOBATH PE3yIbTaThl PEIICHUS 3a0a4 C
y4ETOM OTrpaHHYCHHUHN, CBSI3aHHBIX CO CBOMCTBAMHM pPacCMaTpPUBACMbBIX O0OBEKTOB.

Anzebpauueckue evipajrceHus

Hcnonp3oBaTh anredOpandecKyro TEPMHUHOJIOTHIO 1 CHMBOJIMKY, IPUMEHSITh €€ B MpoIlecce
OCBOCHUSI y4eOHOro mMartepuala.

Haxonute 3HaueHusi 0yKBEHHBIX BBIPKCHUH NPHU 3aJaHHBIX 3HAYCHUSIX IIEPEMEHHbBIX.

BrimomasaTh Tpeobpa3oBaHus EI0ro BEIPaXKEHUsI B MHOTOYJIEH MTPUBEJIEHUEM TTOT00HBIX
claraeMbIX, pacKpbBITHEM CKOOOK.

BrimoausaTs YMHOXCHHEC OJHOYICHA HA MHOT'OYJICH U MHOI'O4JICHA HAa MHOI'OYJICH, IPUMCHATH
(opmyIEI KBagpaTa CyMMBI U KBaJipaTa pa3HOCTH.

OCyIIeCTBIISITh Pa3I0KeHNEe MHOTOYJIEHOB HA MHOYKHUTEITH C TTOMOIIIBI0 BBIHECEHUS 32 CKOOKU
001I1ero MHOXKHUTEIIS, TPYIITHPOBKH CJlaraeMbIX, IpUMEHEHUsT (OPMYJl COKPaAIEHHOTO YMHOYKCHHSI.

I[TpumensTh peobpa3zoBaHuss MHOTOYJICHOB JJIsI PEIICHHS Pa3IMYHbBIX 3aJ1a4 U3 MaTeMaTHKH,
CMEXXHBIX ITPEIMETOB, U3 PeaTbHOU MPAKTUKH.

Hcronp30BaTh CBOMCTBA CTETICHEHW C HATYpaJIbHBIMH MTOKAa3aTeJISIMH IS TIPEeoOpa3oOBaHUs
BbIPAKEHUM.

Ypasnenusa u nepasencmea

PemaTte nuHeiiHbIe ypaBHEHUSI C OJHOU MEPEMEHHOM, IIPUMEHSISI IpaBuiia repexona ot
HCXOJHOTO YPAaBHEHUS K PAaBHOCUJIBHOMY eMYy. IIpoBepsTh, SIBISETCS JIA YUCJIO KOPHEM
YpaBHEHUS.

IlpumensaTe Tpaduyeckme METOAbl TpPH PEIICHWH IJIMHEWHBIX YPaBHSHUN U UX CHUCTEM.

IMonbupats mpuUMeEpHI TTap YUCEIT, SIBIISIFOIINXCS PEIICHUEM JIMHEHHOTO YpaBHEHUS C ABYMSI
IICPEMCHHBIMU.

CTpouTh B KOOPJHMHATHOU MIJIOCKOCTHU T'padUK JUHESHHOTO YPAaBHEHHUS C JIByMs TIEPEMESHHBIMU;
HOJIL3YSICh Tpa)UKOM, TMPUBOJUTH NIPUMEPHI PEIISHUs YPaBHEHUS.

Pemare cucTteMsbl IByX JIMHEMHBIX YPABHEHUU C IBYMsS IIEPEMEHHBIMU, B TOM YHUCIIE
rpad9IEeCcKH.

CocCTaBIISITh U peliaTh JUHEWHOE YpaBHEHUE WU CUCTEMY JIMHEHHBIX YPaBHEHHUU MO yCIOBUIO
3aa4u, UHTCPIPETUPOBATH B COOTBETCTBHUMU C KOHTCKCTOM 3aJavdu HOJIy‘-IeHHBIfI pe3ybTarT.

Koopounamot u zpaguxu. @yuxyuu

M3006pakaTh Ha KOOPAWHATHOUW NPSIMOIl TOYKH, COOTBETCTBYIOIINE 3a/ITaHHBIM KOOpAWHATAM,
JIydH, OTPE3KHU, UHTCPBAJIbI; 3alIMChIBATh YHMCJIOBBIC INPOMCIKYTKHU Ha aHFe6paI/IquKOM SA3BIKE.

OTmMmedaTh B KOOPJAMHATHOW MJIOCKOCTH TOYKH O 3aIaHHBIM KOOpJAWHATAM; CTPOHUTH Irpaduku
JIMHEWHBIX (PYHKITHMA.

OnuceIBaTh C MOMOIIBIO (DYHKIIUH U3BECTHBIC 3aBUCUMOCTH MEXKIy BEITUIUHAMHU: CKOPOCTh,
BpEMsI, paCCTOSIHUE; 1I€HA, KOJIMYSCTBO, CTOUMOCTh; HPOU3BOAUTEIIBHOCTh, BpeMsi, 00bEM PabOTHI.

HaxonuTk 3HadeHne GyHKIINU O 3HAUCHUIO €€ apTryMeHTa.

ITonumaTts rpaduueckuii cnocod npeacTaBiIeHrs] U aHaian3a WHGOpPMAaIiH; U3BJIEKaTh U



HHTEPIPETUPOBATL HMHOOPMALIUIO U3 TPpadUKOB PEalIbHBIX IIPOLIECCOB U 3aBUCUMOCTEM.
8 kuace

Yucna u eviuucienusn

Hcnonp3oBaTh HadaldbHBIE IPEACTABICHUS O MHOXCECTBE JICHCTBUTEIBHBIX 4YHCEN s CpaBHEHHUS,
OKpYTJCHHUS M BBIYUCICHUN; N300pakaTh ACHCTBUTEIbHBIC UHCIAa TOYKAMH Ha KOOPIMHATHOU TPSIMO.
I[TpumeHaTh MOHSATHE apU(PMETHIECKOro KBAaAPaTHOrO KOPHS; HAaXOAWTh KBaJpaTHbIC KOPHH, HCIIOJBL3YS
MIPpU HEOOXOAMMOCTH KAIBKYJISITOP; BBINOJHATH NIPEOOPa30BAHMS BBIPAXKECHUI, COAEPIKAIINX KBaJpaTHBIC
KOPHH, UCHOJIb3ysl CBOWCTBAa KOPHEU.

Hcnonb30BaTh 3alMCcH OOJIBIINX M MaJIbIX YHCEJI C IIOMOIIBIO IECATUYHBIX JIpoOeit n creneneit uncia 10.

AJsre0panyecKkne BBbIPaKeHHS

I[IpuMeHSITh MOHSATHE CTENEHH C IEJBIM II0Ka3aTEJeM, BBIMOJHITE NpeoOpa3oBaHUsI BBIPAKCHUH,
COJIepIKAIINX CTEINEHH C LIEJIBIM TOKa3aTeIeM.

BBINOJHSTE TOXIECTBEHHBIE IIPEOOPa30BAHUS PAIIMOHAIBHBIXBBIPAXKEHUI HA OCHOBE MPaBHJI JCHCTBUN Hal
MHOTOWICHAMH U alreOpandecKuMH JIPOOsIMU.

PacknanpiBaTh KBaApaTHBIN TPEXUIEH HA MHOKUTEIIH.

I[TpumensTh mpeoOpa3oBaHMsS BBIPAKEHUM I PEIICHUsS] Pa3IMYHBIX 3a7lad M3 MATEMaTHUKH, CMEXHBIX
MIPEIMETOB, U3 peaJbHON MPAKTHUKH.

IIpoBoauTk IpocTelIINE HCCISAOBAHUS YPABHEHUN U CUCTEM ypaBHEHHI, B TOM UHCJIE€ C IPUMEHEHUEM
rpaUIecKUX NpeacTaBieHUil (ycTaHaBIWMBAaTh, HMMEET JIM YPAaBHEHHE HJIHM CHCTEMa ypaBHEHHUU
peuIeHus1, €ClIn UMEET, TO CKOJIBKO, U TIP.).

Pemats nuHEHBIC HEpAaBEHCTBA, KBaApAaTHBIC HEPABEHCTBA; N300pakKaTh PEIICHNE HEPABEHCTB Ha YHCIOBOH
MPSIMOM, 3aITUCHIBATh PEIICHUE C ITOMOIIBIO CHMBOJIOB.

Pemrate cucteMbl JMHEWHBIX HEPABEHCTB, CUCTEMBl HEPABEHCTB, BKJIIOYAIOIIME KBAaJPAaTHOE HEPABEHCTBO;
n300pakaTh pEIICHUECUCTEMbl HEPABEHCTB Ha YHCIIOBOM MHPSMOM, 3alMChIBATh PEIICHHE C ITOMOIIBIO
CHUMBOJIOB.

Hcnonp3oBaTh HEpaBEHCTBA IPHU PEIICHUM PA3JIMYHBIX 3alad.

Ddynrxyuu
Pacmo3HaBaTh QYyHKIIMH U3YUYCHHBIX BUIOB. [I0Ka3bIBaTh CXEMAaTHUYCCKH PACHOJIOKCHUE HA KOOPJIHHATHOMN
IUIOCKOCTH T'pa)uKOB

bynkuumit Buna: y = kx, y = kx + b, y =Xk, y = ax? + bx + c,

y=x5 yﬁgx , Y =X ] B 3aBUCUMOCTH OT 3Ha4YCHHUIH KOI(PPUIIEHTOB; ONMHUCHIBATH CBOWCTBA (DYyHKIIWIA.
CTtpouth U H300pakaTh CXEMATHYECKH IpadUKu KBagpaTHYHBIX
(yHKIIM, OMHUCBIBATh CBOMCTBA KBaAPATHIHBIX (QYHKIIMH 11O UXrpaduKam.
Pacno3HaBaTh KBaJApaTHYHYO (QYHKUIHIO N0 (GOopMyJie, IPUBOIUTH IIPUMEPHI KBAAPATUIHBIX (YyHKIWH
W3 peaJIbHOW )XU3HH, (PU3UKH, TCOMETPHH.

Apugmemuueckan u 2eomempuueckas npozpeccuu

Pacrio3HaBath apudMETHUECKYIO U1 FT€OMETPHUYECKYIO0 IPOrPECCUHU TIPU Pa3HBIX CIIOCO0ax 3ajaHusl.

BBINOHATE BBIYUCIICHUSI C HCIIOJBb30BaHUEeM (opMysl nro wieHa apuPpMETHYSCKOW M TeOMETPHYCSCKON
MpoTrpeccHii, CyMMBbI IIEPBBIX 1 YJICHOB.

M300pakaTp WIEHBI MTOCIEA0BATEIbHOCTH TOYKAMH Ha KOOPJIMHATHONW IJIOCKOCTH.

Pemarts 3a/1a4u, CBsiI3aHHbBIE C YUCJIOBBIMU MMOCJIEA0BATEIBHOCTSIMH, B TOM YHCJIE 3a/Ia4H U3 peaIbHON KU3HHU
(C MCTIOJIB30BAaHUEM KaIbKYJISITOpa, HU(GPOBBIX TEXHOJIOTHH).

PemlaTte nuHeliHbIE, KBaJpaTHbIC YPAaBHEHUSI U PALlUOHAJIBHBIEC YPABHEHUS, CBOASAIIMNECSI K HUM, CUCTEMBI
JIByX YPaBHEHUHU C ABYMs IEPEMEHHBIMU.

IIpoBoauTh TIpOCTEHIIINE UCCIEIOBAHNUS YPAaBHCHUN U CUCTEM YpPaBHEHUMN, B TOM YHCIHE C
NpUMeHeHHeM rpaduuecKuX MpeicTaBieHnil (ycTaHaBIUBaTh, UMEET JIM YPaBHECHHE WJIH CUCTeMa
yYpaBHEHHU pEIIeHUsl, €CJIU UMEET, TO CKOJIbKO, U Tp.).

TTepexoauTh OT CIOBECHOU (OPMYITUPOBKH 32/1a4M K €€ anreOpandecKol MOJASIN ¢ TOMOIIBIO COCTABICHHUS
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YpaBHCHUS WIH CHCTEMBI YpaBHCHWI, HHTECPIPETHUPOBATH B COOTBETCTBHHU C KOHTEKCTOM 3aJdadu
MMOJTYYCHHBIA pPe3ynbTarT.

I[IpuMeHsTh CBOWCTBA YMCIIOBBIX HEPAaBEHCTB I CPAaBHEHHMS, OLICHKH; pellaTh JWHEHHBIE HEpaBEHCTBA C
OJIHOW TIEPpEeMEHHON M UX CHCTEMBI; JaBaTh TI'pa@UUECKyl0 MILIIOCTPAIUI0O MHOXECTBAa pPEIICHUH
HEPaBEHCTBA, CUCTEMbl HEPABEHCTB.

DyHryuu

ITornMaTe W HCHOJB30BaTh (YHKIHOHAJIBHBIC MOHATHSA H SI3BIK (TEPMHHBI, CHMBOJIHYECKHE
o0o3HaYeHHs); ONpPEeaeHATh 3Ha4eHNE (PYHKIINH 10 3HAYCHHUIO apTyMEHTA; OMPEACIISATh CBOCTBAa (PYHKIIUHA
no eé rpaduKy.

CtpouTtsh TpaduKu dIIEMEHTAPHBIX QYHKIHN BHAA Y = k /x y=x,y=xNy = Xx, Yy = |X], oNUCHIBATh

CBOIicTBa YHCIIOBOU (PpyHKOHU I10 €€ rpaduKy.

9 Kiacc

Yucaa u evluucienus

CpaBHUBATh U YHOPSIIOYUBATH pallHOHAJbHBIEC U UPpAllUOHAIbHBIEC YHCIIA.
BemonusaTe apudmeTndeckue ASHCTBUS C pPAMOHAIBHBIMH YHCJIaMHU, COUYETasl yCTHBIE W IHCHbMEHHBIC
OPUEMBI, BBIITOTHATH BBIYUCIIEHUS] C HPPALlMOHAIBHBIMHA YHUCIIAMH.
HaxoanTe 3HaYeHUsI CTENEHEN C LENBIMU MOKA3aTENAMHU U KOPHEN; BBIYHUCIISITh 3HAYEHUS YHUCIOBBIX
BBIPA’KCHUIM.

OKpyrisaTh NEUCTBUTENIBHBIE YHCJIA, BBINOMHATh OPUKHUAKY PE3yIbTaTa BBIYHUCIECHUHN, OLEHKY YHCIOBBIX
BbIPAYKCHUU.

YpaBHeHHsi 1 HepaBeHCTBa

Pemate mnuHENHBIE W KBajJpaTHbIE YpaBHEHMSA, YpaBHEHHUS, CBOJAIIUECS K HHM, IIpOCTeHIlne

poOHOpalMoHaJIbHBIE YPaBHEHUSI.

Pemrate cucTeMbl ABYX JMHEHHBIX ypaBHEHHU C IByMs IIEPEMEHHBIMHM U CHCTEMBI JIByX ypaBHCHHH, B
KOTOPBIX OJTHO YPAaBHEHHUEHE SIBJISICTCS JIMHEHHBIM.

Pemaths TekcTOBBIC 3a/1a4N ANTE€OpPanUECKUM CIIOCOOOM C TOMOIIBIO COCTABJICHUS YPAaBHEHUS HIIM CHCTEMBI
JABYX YPaBHEHUHU € ABYMs IIEpEMEHHBIMU. IIpoBOAUTE NIpOCTEIINE NCCIIENOBAHUSI YPABHEHUMN U CUCTEM
YpaBHEHHUI, B TOM 4YHCJIE C MPUMEHEHHEeM rpadUuecKuX IPEACTaBICHUN (yCTaHaBIMBATh, UMEET JIU
YpaBHEHUE MJIU CUCTEMaypaBHEHUH pEIIeHUs, €CJIM UMEET, TO CKOJIBKO, U IIp.).

PemraTte nuHelHBIC HEpaBEHCTBA, KBaJpaTHbIE HEPAaBEHCTBA; N300pakaTh PeIICHNE HEPAaBEHCTB Ha YUCIOBOH
NpPsMOM, 3alIUCBIBATh PEHIEHHUE C IMTOMOIIBIO CUMBOJIOB.

Penrate cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKJIIOYAIOIIME KBAaAPATHOE HEPABEHCTBO;
H300pakaTh PEIICHUECUCTEMbl HEPaBEHCTB Ha YUCJIOBOM MPSIMOH, 3alUCHIBATH PEIICHHE C IIOMOIIBIO
CHUMBOIJIOB.

Hcnonp30BaTh HEpPABEHCTBA IIPU PELIEHUM Pa3JIMYHBIX 3allad.

PyHKyuu
Pacmo3nasartb CI)yHKLII/II/I HU3YYCHHBIX BUOB. IToka3pIBaTh CXeMaTHUYECKH PacCIoOJIOKCHHUEC Ha KOOp,E[HHaTHOﬁ
IUIOCKOCTH TpaduKoB

11



(byHKuI/IﬁBI/I,ua:y=kx,y=kx+b,y=Xk,y=ax2+bx+c,

y= x3v{y_ =X,y =[X]B 3aBUCUMOCTH OT 3HAaUYCHHUIH KOXPPHUIMEHTOB; ONMNCHIBATH CBONWCTBA (PYHKIIHIA.
Ctpouth W wH300pakaTh CXEMaTHYECKH TrpaduKd KBaJApaTUIHBIX (PYHKIIUH, OMMUCHIBATH CBOMCTBA
KBaApPaTHIHBIX (PYHKOIHH O UXrpaduram.
Pacrnio3HaBaTh KBaApaTUIHYO (PYHKIHIO 110 (GOpPMYJIe, MIPUBOJUTH IPUMEPbI KBAAPATUYHBIX (PYHKIIHHA
U3 peasibHOU XKU3HU, (PU3UKH, TEOMETPHH.

ApudmMeTnueckas U reoMeTpudecKasi Nporpeccum

Pacmio3naBate apudMEeTHUECKYIO M TEOMETPHUUIECKYIO IPOTPECCUU TIPU PA3HBIX CIIOCO0axX 3adaHUsI.

BBINOTHATE BBIYHCIEHHUS C HUCIIOJNB30BAaHHEM (OPMYJ N-TO UiIeHA apu(PMETHIESCKOH M TeOMEeTpHIECKOM
MIPOTpecCcHii, CyMMBI IEPBBIX Tl YJICHOB.

N3006pakaTs 4iIEHBI TOCIEI0BATEIbHOCTH TOYKAMU Ha KOOPAWUHATHON MIOCKOCTH.

Pemats 3agaun, cBsI3aHHBIEC C YUCIIOBBIMU ITOCIIEIOBATEIBHOCTSIMH, B TOM YHCJIC 3a1aUH U3 PEATbHON KU3HHU
(Cc MCIOJIB30BAaHUEM KaIbKYJISITOpa, HU(POBBIX TEXHOJIOTHH).

3. TEMATHMYECKOE IINIAHUPOBAHUE

Tembl OcHoBHOe copep:kaHHne OcHOBHBIE BUABI 1eATETbHOCTH JJIeKTPOHHBIE
o0y4yarommxcst o0pa3oBaTesibHbIE
pecypcbl
7 kaacc (102 )
Hncna u [MousiTue CucreMaTH3MpPOBATh M 000ralIaTh https://resh.edu.ru/sub
BBEIMCICH  \ha1iOHATLHOTO YKCIa. 3HAHHUS 00 OOBIKHOBEHHBIX U JECATHYHBIX iect/16/7/
M. ApudMernaeckue PpoOsIX.
PaunoHan |reiictus ¢ CpaBHHMBATH U YIIOPSI/IOYUBATH JIPO0H,
bHLIC paloHaJIbHBIMHU npeoOpa3oBbIBas MPH HEOOXOIUMOCTH
“mciia quciamu. CpaBHEHHUE,  JAeCITHYHBIC ApOoOU B OOBIKHOBEHHEIE,
(25 4) YOOPSIIOYNBAHUE OOBIKHOBEHHBIC B JICCSITUYHBIC, B
PAllMOHAIILHBIX YUCEJI. YaCTHOCTH B OECKOHEYHYIO JCCATHYHYIO
CrteneHs ¢ poOsk.
HATYpPaJIbHBIM IIpumMeHsATH pa3HOO0Opa3HbIe CIOCOOBI U
moKa3aTeseM. NPUEMBbI BIYHCIEHUS 3HAYEHHH TPOOHBIX
Pemenne OCHOBHBIX BbIPa:KeHMH, COepKAIINX OOBIKHOBEHHBIE
3ana4d HaapoOw, U JIECATUYHBIE NpOOU: 3aMEHSTh IIPU https://web.archive.org/
[POLIEHTHI U3 HEOOXOIUMOCTH JAECATUYHYIO APOOh web/20191201072506/
pearbHOM MPAKTUKU.  OOBIKHOBEHHOWH OOBIKHOBEHHYIO http://fcior.edu.ru/catal
[TpuszHaku JECSITUYHOM, NIPUBOAUTH BBIPA’KECHUEK og/osnovnoe_obshee?di
e IMMOCTH, dopme, Hauboee ya00HOM 115t scipline_o0=5&class=7
pasnoKeHus: Ha BBIYHCIIEHUI, TIPEOOPA3OBLIBATE &learning_character=&
MHOYKHTEITHA NpOOHBIE BRIPA’KEHUs HA yMHO)KeHne u  accessibility_restriction
HaTypaJIbHBIX YHUCEJI. JIeJICHHUE NECATUYHBIX APoOeH K =
PeanbHbIE JEUCTBUSAM C LENbIMU YHUCJIAMHU.
zaBucuMocTu. I1psa IIpuBoAUTH YNCI0BBIC U OYKBEHHBbIC
Mast 1 oOpaTHast NMPUMePbI CTENIEHN C HAaTypaJbHbIM
MPONOPLHHUOHAIILHOCTH TMOKa3aTeaeM, OOBSICHSIS 3HAYCHUST
OCHOBAaHMSI CTENICHU U IMTOKa3aTesIst
CTENeHH, HAXOAUTh 3HAYCHUS CTEIICHEH
Buaa a" (2 — ar060€ parmoOHaAITBEHOE
9HCIIO, N — HATypaJIbHOE YHCIIO).
IMoHuMAaTh CMBICH 3alTUCH OOJILIITUX
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https://resh.edu.ru/subject/16/7/
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
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https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction

YHCEN C TIOMOIIBIO IECATUUHBIX Apobei u https://urokimatematiki.
crencHer ynucna 10, npuMeHATh UX B ru/
pCaANbHBIX CUTYAIIHAX.
ITpuMeHSITh TPU3HAKYU ISTUMOCTH,
Pas3IoKEHHsT Ha MHOYKHTEIH HATyPaTbHBIX
YHCell.
Pemate 3a1auu Ha 4acTH, MPOLICHTEHI,
MPOTIOPIUH, HA HAXOXKACHUE APOOH (ITPOLICHTA)
OT BEJIMYHMHBI ¥ BETMYUHBI 110 €€ IpoOr
(mporteHTy), 1poOu (IIPOLIEHTAa), KOTOPHI
COCTaBJISICT OJTHA BEJIUYUHA OT JPYTOil. https://uchebnik.mos.ru
[IpuBoauTH, pa3dupaTh, OLEHUBAThL pa3anuHbie /Catalogue?subject ids=
peleH s, 3aUCH PEIICHNI TeKCTOBBIX 3a71a4. 8
Pacro3naBath 1 O0BSCHSTH, OITUPAsICh HA
OIpeIeIICHH S, TIPSIMO MPOIIOPIHOHATIBHBIC 1
00paTHO MPOMOPLUOHATBHBIC 3aBHCUMOCTH
MEK/Ty BEIMUHHAMHE; IPUBOIUTH IPUMEPBI
3TUX 3aBHCUMOCTEH U3 peabHOTO MUPA, U3
Jpyrux y4eOHBIX MPEIMETOB.
Permath MpakTHKOOPHEHTHPOBAHHBIC 3a1a41
Ha poOu, MPOLCHTHI, IPSAMYIO 1 00paTHYIO
MMPONOPHUHNOHAJILHOCTH, IIPOIIOPUIHUN

https://resh.edu.ru/subje

Anredpany bykBeHHEBIE Osnazers anrebpandecKoi TEPMUHOTIOTHEN 1
eckme BBIP@)KEHUSL. CHMBOJIMKO#1, IPUMEHSITH €€ B IpoLecce ct/16/7/
Boipazkenn IlepeMeHHBIC. OCBOEHUsI y4eOHOTr0 MaTepyaa.
st JlormycTUMBIC Haxonute 3HaueHuUs! OyKBEHHBIX BBIPaKEHUIH
(27 u) SHAYECHUS TpH 3a JAHHBIX 3HAUEHHAX OYKB; BBIOIHSITH
[lepEeMEHHBIX. BBIUUCIIEHHS 110 (hOpMYyIaM.
DOpMYIIBL. BeinonHATs npeodpa3zoBaHus LEI0T0
IIpeoGpasoBaHue BBIPAXKEHUS] B MHOTOUIEH NIPHBEIEHUEM
OyKBEHHBIX HOJOOHBIX CIIaraéMbIX, PACKPBHITHEM CKOOOK. https://web.archive.or
BBIPAXKCHHIA, BBINONHATS YMHOXKEHHUE OJHOYICHA Ha g/web/201912010725
pacKpbITHE CKOGOKM ~ MHOTOWICH M MHOTOWICHA HA MHOTOIICH, 06/http://fcior.edu.ru/
[IpUBECHUE T10J06HBIX PHMCHITh POPMYIIbI KBA/paTa CyMMBI U catalog/osnovnoe obs
claracMbiX. KBajipata pasHOCTH. hee?discipline_00=5&c
CBOICTBA CTEIIEHH C OcymecTBisATh DA3NOKEHNE MHOTOWICHOB HA  |a55=7&learning_chara
HATYpaJIbHBIM MHOKHUTE JIM MyTEM BBIHECEHHS 3a CKOOKH cter=8&accessibility res
OKARATEIICM. 0011ero MHOKHTEJIS, IPUMEHEHHs (POPMYIIbI triction=
Muorouiensl. Cioxkenue, Pa3HOCTH KBaipaTos, HOpMyII COKPAIEHHOTO —
BBIUMTAHHE, YMHOKeHHe ~— YMHOKCHIL.
MHOTOUIeHOB. DOpPMYJIBI ITpumeHATH TPeoOpa3oBaHNE MHOTOUYJIEHOB
COKPAIIEHHOTO JUIsl pEIIeHUs pa3IM4HbIX 3a1a4 U3
yMHOXeHHs. Paznoxkenne ~ MATEMATHKH, CMEKHBIX TIPE/IMETOB, U3
MHOTO4JIEHOB Ha peanbHOM HPaKTHKH.
MHOKHTETH 3HAKOMUTECS ¢ HCTOPUEH pa3BUTHUS
MaTCMaTHKN
VpaBuenu VYpaBHeHHWe, npaBuia  Pemats nuHeiiHoe ypasHenue ¢ ogHoii Nips://resh.edu.ru/subje
A npeobpazoBaHUsl IIEPEMEHHON, NPUMeHsisl IPaBHJIa cu16/7/
14l YPaBHCHUA, nepexojga OT UCXOAHOIo YpaBHCHUA K
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https://urokimatematiki.ru/
https://urokimatematiki.ru/
https://uchebnik.mos.ru/catalogue?subject_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=8
https://uchebnik.mos.ru/catalogue?subject_ids=8
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://resh.edu.ru/subject/16/7/
https://resh.edu.ru/subject/16/7/

a(20 u)

Koopaunar
bI 1
rpaguxu.
DyHKUNH
(24 )

HEPaBCHCTB PAaBHOCHJIBHOCTD

YpaBHEHHUM.

JInneliHoe ypaBHEHHE C

OJIHOU MEePEMEHHO,
pelieHre JTMHEeHHbIX
ypaBHEHUI. Penienue
3a7a4C NOMOIIBIO
YPaBHEHMUIA.

JInHeiitHOE ypaBHEHHE C
JBYMs IEPEMEHHBIMU U

ero rpaduk.Cucrema
JABYX JIMHEUHBIX
YPaBHEHMI C IBYyMs
MNEePEMECHHBIMH.
Pemenue cucrem

YpPaBHEHHUH CITOCOOOM

[OJCTAaHOBKHU U
CIIOCOOOM CJIOKEHUSI

paBHOCHIILHOMY eMy OoJiee TpOCTOTO BHAA.

IIpoBepATH, IBISIETCA T KOHKPETHOE
4HCJIO KOPHEM YPaBHEHMUSI.

IlopgduparThs NpuMepsbI 1ap YUCEI,
SIBIISTFOIIIUXCS] PEILIEHUEM JIHHEHHOT O
YPaBHEHUsI C ABYMsI IEPEMEHHBIMMU.
CTpouTh B KOOPJIMHATHOMN MJIOCKOCTH
rpaduk JUHEHHOrO ypaBHEHUS C ABYMs
IIEPEMEHHBIMH; MOJIB3YSICh I'PpadUKOM,
NPUBOAUTH IIPUMEPDI PCLICHUS
YpPaBHEHUSI.

HaxoauTh pemeHne CHUCTEMBI IBYX
JIMHEUHBIX YPAaBHECHUU C ABYMs
IEPEMEHHBIMHU.

CocTaB/siTh U peliaTh ypaBHEHHE UIIN
CUCTEMY YPAaBHEHMU IO YCIIOBUIO 3a7a4H,
UHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4M MOJyYEHHBIN
pe3yapTar

https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_oo=5&cla
ss=7&learning_charact
er=&accessibility restri
ction=

Koopaunara Touku Ha

npsiMoii. HucioBsele
npoMexyTku. Pac

CTOSIHUE MEXY JIBYMs

TOYKaMHU
KOOPJAWHATHOU
IPSIMO.
IIpssmoyronbsHas
cucTteMa KoOoOpJAuHaT
Ha MJIOCKOCTH.
IIpumepsiTrpadukoB,
3aJITaHHBIX opMyIia

mu. Urtenue rpadukoB

peanbHBIX
3aBUCHUMOCTEN.

[Nousitne pyHKINH.
I'paduk pysKIINN.
CpoiicTBa QpyHKIIHIA.
Juneitnas GyHKIUSA.
[Toctpoenune rpaduka
JTUHEWHOH (PyHKIIHH.

I'paduk pysKIIHIM Y = |

x|

HN300pakaTh Ha KOOPAUHATHOM
NPsIMOiIl TOYKH, COOTBETCTBYIOIIINE
3aJaHHBIM KOOpAUHATaM, JIy4H, OTPE3KH,
WHTEpBaJIbl; 3alIUCHIBATh UX Ha
anreOpanvdecKoM sI3bIKE.

OTMeuaTh B KOOPAUHATHON MJIOCKOCTH
TOYKH 10 33JaHHBIM KOOPJIMHATAaM;
CTPOUTH IpapUKu HECITOKHBIX
3aBUCUMOCTEH, 3a0aHHbIX (OpMyIamMHu, B
TOM YHCJIE C TOMOIIBIO IU(PPOBBIX
JtabopaTopuii.

IIpuMeHATH, H3y4YaTh NPeuMylIecTBa,
HHTEPNPETHPOBATH rpaduuecKkuii cnocod
MPEICTABJICHHS U aHAJIN3a Pa3HOOOpa3HOH
>KM3HEHHOH MH(}OpManuu.

OcBauBaTh IOHITHE (DYHKIINH,
OBJIafIeBaTh (PYHKIIMOHAITBHOMU
TEPMUHOJIOTUEH.

Pacno3HaBaTh JTUHEHHYIO QYHKITHIO Y
= kx + b, onucniBaThL €€ cBOMCTBA B
3aBUCHUMOCTH OT 3HA4YE€HUU
koa(Purmentos K u b.

Crpourts rpaukM JHHENHOU

byskmuu, GyHKIUHY = |X|.

Hcnoab3oBaTh nn@poBbie pecypchbl

JUTs ocTpoeHus rpaukoB GYHKIIHA U

H3y4deHHUs ux cBoucTB. [IpuBOIUTH

IPUMEPHI JIMHEUHBIX 3aBUCUMOCTEN B

pealbpHBIX IIpoLeccax MU SIBJICHUIX

https://resh.edu.ru/subje
cv/16/7/

https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_00=5&cla
ss=7&learning charact
er=&accessibility restri
ction=
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https://resh.edu.ru/subject/16/7/
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IMoBTOpPEHU
e n
00o0menne
(6 1)

“‘lncna 7
BbIYMCJICH
M.
KBagpath
ble KOPHHU
(15 1)

HOBTOpeHI/Ie OCHOBHBIX

MOHSATHU U METOJ/I0B
Kypca 7 KJracca,
0000IIeHe 3HaHU

BrpiOupaTh, NpUMEHATH OLlECHUBAThH
CIoco0bI CPaBHEHUS YHMCEII, BHIYMCIICHUH,
nmpeobpa3zoBaHu BRIPAXKCHUH, PEIICHUS
YPaBHEHUM.

OcymecTBJaSITh CAMOKOHTPOJIb
BBIINOJIHSIEMbIX ACHCTBUN U CAMOOPOBEPKY
pe3yibTaTa BBIYHUCIICHUH,
npeodpa3zoBaHUM, TOCTPOCHHUH.

Pemate 3aga4m 13 peajbHOM )KU3HHU,
NPUMEHSITH MaTeMaTHYeCKHe 3HAHUS
JUISI peLIeHUs 3a4a4 U3 IPYyTrux MNpeIMETOB.

Pemiath TekcTOBBIE 32124, CDABHUBATD,
BBIOMPATH CIOCOOBI pPElIeHUs 3a/1a4U

https://resh.edu.ru/subje
ct/16/7/
https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_00=5&cl
ass=7&learning char
acter=&accessibility r
estriction=

KBajgpatHblii KOpeHb
u3 uucna.lloastue 00

HppaliuoOHaAILHOM
yucie. Jecstuaanie
OPUONHIKEHUAST
HppaIUOHATBHBIX
9gUCcel.
JlerCcTBUTECIBHBIC
qucia. CpaBHEeHHE
JEUCTBUTEIIBHBIX
9gUCcel.
Apudmernueckuit
KBaJIpaTHBIA KOPEHb.

VpaBHeHuEe BHAA X =

a. CpoiicTtBa
apudMeTUICCKUX
KBaJIpaTHBIX KOPHEM.
IIpeob6pa3zoBanue
YHCIIOBBIX
BBIPAXXECHUU,
coJeprKalmx
KBaJIpaTHbIE KOPHU

8 kumace (102 1)

PopMyJIMPOBATH OIIpeae/IeHHe
KBaJI[paTHOT'O KOPHS U3 YHCIA,
apupMEeTHIECKOr0 KBaJAPaTHOIO KOPHSI.

IIpuMeHsITH ONEePaALNIO U3BJICYCHUS
KBaJpaTHOT'O KOPHSI U3 YHCIIa, HCIOJb3YS
MpH HEOOXOAUMOCTH KAJBLKYJISATOP.

OueHuBAaTH KBaJApaTHBIC KOPHU
LIEJIBIMHU YUCJIaMU U ASCATUYHBIMHU
Apo0sIMHU.

CpaBHUBATH U yNIOPAJA0YHUBATH
panMoHaAIbHBIE U UPPALIMOHAJIBbHBIC YHCIIA,
3arMcaHHbIe C MTOMOIIBIO KBaJIPaTHBIX
KOpHEH.

HccaenoBarh ypaBHEHHE X° = a,
HaXOJWUTh TOYHBIC U MPUOIMKEHHBIE
KopHH Tipu a > 0.

HccaenoBaTh cBOIiCTBA KBAaJIPaTHBIX
KOPHEH, MPOBOJIsSI YUCIIOBBIC
OKCIICPUMECHTHBI C UCITOJIB30OBAHUECM
KaJbKyJIITOpa (KOMIIBIOTEPA).

Jloka3bIBaTh CBOMCTBA
apupMETHIECKUX KBaJAPATHBIX KOPHEH;
MPUMEHSITh UX JUISI TpeoOpa3oBaHUs
BBIPAKCHUM.

BpInoHATH Npeo0pa3oBaHus BHIPAXKCHUM,
coJleprKalMX KBajpaTHbIe KOpHU. BripaxkaTh
NEePEMEHHBIE U3 TEOMETPUUECKHUX U
¢duznyeckux Gopmyi.

BbruncasaTh 3HAYeHUS BbIPAKEHUH,
COZACpXKAIUX KBaAPAaTHBIC KOPHU, UCIIOJIb3Y
pY HEOOXOAUMOCTH KaJIbKYJISITOP.

Hcnonb3oBaTh B X0€ peLICHUS 3a1a4
3JIeMEHTapHBIE MPEJICTABICHNUS, CBSI3aHHBIE C
NpUOIMKEHHBIMY 3HAUCHUSIMU BEJIMYMH.

3HAKOMMTBCSH ¢ HCTOPHEi pa3BUTHS

https://resh.edu.ru/s
ubject/16/8/

https://web.archive
.org/web/20191201
072506/http://fcior.
edu.ru/catalog/osn
ovnoe obshee?disci
pline 0o=5&class=7
&learning characte
r=&accessibility res
triction=

https://urokimatem

atiki.ru/?cls=7
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MaTeMaTHKH
Uucaraum  CreneHs ¢ HeIbIM dopmyaupoBaTh onpeesenue crenenu ¢ Nttps://resh.edu.ru/subje
BBHIYMC/IEH IIOKa3aTeIeM. LICJIBIM ITOKa3aTeIeM. ct/16/8/
Hsi. CrangapTHas 3aluCh IIpencraBisTh 3anUCh OOIBIINX U MaJIbIX
CTteneHb qucJia. YyHCeJ B CTaHAApTHOM BHJEC. CpaBHI/IBaTL
C LEJIBIM PasMmepnl 00BEKTOB qHciia U BEJINYUHBI, 3alIlMCaHHBIC C https://web.archive.or
10KA3aTe]  OKPYIKAOIIETO UCTIONIb30BaHKuEM cTenenu 10. g/web/2019120107250
eM Mupa(oT M cnoap30BaTh 3alKuch YHUCEN B 6/http://fcior.edu.ru/c
(7 1) AIEMEHTAPHBIX CTaHJIAPTHOM BHUJIC JIJISI BBIPAKCHUS atalog/osnovnoe obsh
Y4aCTHIL 10 pa3mMepoB OOBEKTOB, JJIUTSIBHOCTH ee?discipline 00=5&cla
KOCMHUYECKHUX OpomecCoB B OKPYy N KaromemM MUpPC. ss=7&learning charact
00BEKTOB), DopMyaUpOBaTH, 3aIIMCHIBATH B er=&accessibility restri
JINTEIBHOCTh CUMBOJIMYECKOU (pOopMe U UILITFOCTPUPOBATH ction=
IIPOIIECCOB B npuMepaMH CBOUCTBA CTENEHH o
OKpY’KarollleM MUpE. C IEJTIBIM TTOKa3aTeIIeM.
CpolicTBa CTEIIEHU C IIpumeHnsiTh CBOMCTBA CTENEHU JJIs1
EIbIM MOKa3aTejaeM mpeobpa3oBaHus
BBIPQKCHU M, COACPIKAIIMX CTCIICHU C
LEJIBIM NOKa3aTreaeM. BBIOIHATh
JIEHCTBHUS C YMCIAMHU, 3alIMCAHHBIMU B
CTaHJApTHOM BHUJE (YMHOXKCHHE,
JIeJICHUE, BO3BEJICHUE
B CTEIICHb)
Aaredpany  KsaapaTHbiii Pacno3sHaBaTh KBaapaTHbIA Tpéxwien, Nttps://resh.edu.ru/sub
ecKHe TPEXUYIIEH. yCTaHaBJIUBATHLBO3MOXKHOCTE €TI0 ject/16/8/
BbIpaxkenn PazioxxeHue Pa3ioKeHUsI Ha MHOXKHUTEIIH.
s1. KBaJIpaTHOIO PackiaaapiBaTh HA MHOKHUTEH
KBaapatn TpEéX4dicHaHa KBaJ[PpaTHBIN TPEXUWICHC
bIit MHO>KHUTEITH HEOTPHUIATEIBLHBIM JIUCKPUMHHAHTOM
TPEéXYiIeH
(5 1)
Anreépany AsnreOpanyeckas 3anuceIBaTh ajareOpandyecKue https://resh.edu.ru/subje
ecKHe JnpoOb. JlommycTumbie BbIpaskeHusi. Haxoauthb ct/16/8/
BbIPpAKEHH 3HAYCHUS 001acTh ONpeJIeICHUS PAllMOHAIIBHOTO
s IePEMEHHBIX, BbIpa)KeHUs. BBIMOJIHATL YHCIIOBBIC
AJredpand BXOJISIIIUX B NOJICTAHOBKHA U BBIYHCIATH 3HAUECHHUE https://web.archive.or
ecKast anreGpanvyeckue IpoOH, B TOM YHCJIE C ITOMOIIBIO g/web/2019120107250
npooL BbIpakeHus1. OCHOBHOE KaJIbKYyJisATOpa. POPMYJIHMPOBATH 6/http://fcior.edu.ru/c
(15 u) CBOUCTBO OCHOBHOE CBOWMCTBO ajreOpanvecKom atalog/osnovnoe obsh
anre6pa1/1qecx01‘/’1 ,up061/1 U NPUMEHATDb €ro JJis ee?discipline oo=5&cla
npobu. CoxkparlieHme npeoOpa3oBaHus Apooeli. BhIMoJHATH ss=7&learning charact
JIpOOEH. AeiCcTBHSA ¢ areOpaudecKuMu IpoOsMHU.  er=&accessibility restri
CnoskeHnue, IMpumMeHsTh peoOpa3oBaHUs ction=
BBIYUTAHHE, BBIPAXKCHUM JIJIs1 PEIIICHUsI3a/1ay.
YMHOKEHUE U JIeeHrne BpIpakaTh nepeMeHHble 3 GOpMyII
anrebpanyecKux (bu3ndyeckux, TEOMETPUIECKHX,
npobeii. ONHUCHIBAIONINX OBITOBBIE CUTYAIlHH)
[IpeoOpazoBanue

16



https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://resh.edu.ru/subject/16/8/
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction
https://web.archive.org/web/20191201072506/http:/fcior.edu.ru/catalog/osnovnoe_obshee?discipline_oo=5&class=7&learning_character=&accessibility_restriction

BBIPpAKCHU,
coepKannx
anreOpanyeckue Ipoou

https://resh.edu.ru/subje
ct/16/8/

https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline 00=5&cla
ss=7&learning charact
er=&accessibility restri
ction=

JIMHEUHBIX ypaBHEHUH
C ABYMsI
epeMeHHbIMH.
[Ipumeps! pemenus
CHUCTEM HEJIMHEHHBIX
YpPaBHEHMI C JIByMs
epeMeHHbIMH.
I'paduueckas
HHTEPIIpEeTaITAI
YpaBHEHUS C IBYyMS
MNEPEMEHHBIMU U
CHUCTEM YpaBHEHHUU C
JIByMSTIEpEMEHHBIMHU.

YpaBaenn KBsagpartHoe Pacno3znaBaTh KBaJipaTHbIE ypaBHEHUS.
51 ypaBHeHue. Henomnnoe 3anuceiBaTh (OPMYITy KOpHEHN
u KBajJpaTHOE KBaJIpaTHOTO YpaBHEHUS; peliaTh
HepaBeHCTB ypaBHeHHe. DopMmysia  KBaJApaTHbIC YPAaBHEHUS — IIOJIHBIC U HE
a. KOpHEH KBaJ[PaTHOTO MIOJIHBIE.
KBagpatn ypaBHeHus. Teopema IIpoBoauTHL MpocCTEHINE MCCIAe0BAHUSA
bIe Buera. KBaJIpaTHBIX ypaBHEHUH.
ypaBHeHusi PenieHue ypaBHEHUU, PemiaTs ypaBHeHUsI, CBOISIIHAECS K
(15 u) CBOJISIIIINXCS K KBaJIPATHBIM, C IIOMOIIBIO
KBaJpaTHBIM. npeodopa3oBaHUM U 3aMEHOU
IIpocTeiimue npoOHO- IIEPEMEHHOIA.
paloHaJIbHbIE Hao0uroaaTh 1 aHAJIU3UPOBATH CBA3b
YpaBHEHUSI. MEXAy KOpHSIMU UKO3(DPHuIMeHTaMu
Pemrenune TekcToBBIX KBaJI[paTHOTO ypaBHEHMUS.
3aJ1a4 C 1O MOLIBIO PopmyaupoBaThb Teopemy Buera, a
KBaJpaTHBIX TaK>Ke 0oOpaTHYIO TeOpeMy, NIPUMEHSTh
ypaBHEHUI 3T TEOPEMBI SISl PEIlIeHUs 3a/1a4.
Pemates TekcTOBBIE 3aga49H
anredpanyecKuM crocoOoM: IepexoauTh
OT CJIOBECHOM (pOPMYJIMPOBKH YCIOBHUS
3a Ja4du K ajJreopandeckoi Moaeu
IIyTEM COCTABJICHUSI YPABHEHUS; PELIaTh
COCTaBJICHHOE yPaBHECHHUE;
WHTEPOPETUPOBATH PE3yJIbTAT.
3HAKOMHUTBHCA ¢ UCTOPUEH Pa3BUTHSA
anreOpbl
YpaBHenn JluneitHoe ypaBHeHrne  Pacmo3HaBaTh JIMHEHHbIE YPAaBHEHUS C
1 C IBYyMs JByMs TIEPEMEHHBIMH.
1 IIEPEMEHHBIMU, €TI0 CrtpouTth rpadyku JIMHEHHBIX
HepaBeHCTB TpaduK, TPUMEPHI YpaBHEHHM, B TOM 4YHCJIE
a. CucTeMbl pelICHUS YPaBHEHHUM B HCIOJIb3Ysl LM(POBbIe pecypcehl.
YPaBHEHUIl II€JIBIX YHCIIaX. Pa3nuuaTts napanienbHble U
(13 u) Pemrtenue cucrem ByX TI€peCceKaroIIUecs MPSIMBISTIO UX

YPpaBHECHUSIM.

PemaTh cucTteMbl IByX JUHEHHBIX
YPaBHEHHUU C ABYMSsI IEPEMEHHBIMU
MOJACTAaHOBKOM U CIIOKCHHECM.

PemaTh npocreniine CuCTeMbI, B
KOTOPBIX OJTHO U3 YpaBHEHUU HE
SIBJISICTCS JIMHEHHBIM.

IIpuBoauTHL rpapu4eCcKyIO
MHTEePNpeTALMI0 PEUICHUS YPABHEHUS C
ABYMsI TIEPEMEHHBIMU U CUCTEM
YPaBHEHHUI C IBYMsI TICPEMECHHBIMH.

PemaTth TekcTOBBIE 3ada4H
anreOpandecKnum cnocooom

https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_00=5&cla
ss=7&learning charact
er=&accessibility restri
ction=
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'YpaBHe
HHS 1

Pemenne TekcToBBIX
3a7a4 C OMOILBIO
CHUCTEM ypaBHEHHUU

YuciaoBrie
HEpPaBEHCTBA U HUX

HepaBeHCcTBa CBOMCTBA.
.Hepasencr HepaBeHCTBO ¢ onHOM

DopMyIHPOBATH CBOWCTBA YUCIIOBBIX
HEPaBEHCTB, WUIIOCTPUPOBATH UX Ha
KOOPJIMHATHOU MPSIMOM, 10Ka3bIBATH
anreOpanvecKH.

https://resh.edu.ru/subje
ct/16/8/
https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_oo=5&cla
ss=7&learning_charact
er=&accessibility restri
ction=

https://resh.edu.ru/subje
ct/16/8/

https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_00=5&cla
ss=7&learning charact
er=&accessibility restri
ction=

bynkuumi,
OTPAKAFOIITUX
peabHBIC TIPOIECCHI.
dynkuum,
OIHNCBIBAIOIIHE

Ba (12 ) IEPEMEHHOMN. IIpuMeHATH CBOMCTBA HEPABEHCTB B XOJ€
JIuneinbie pelieHus 3a1a4.
HEPaBEHCTBA C OJTHOU Pemarth nuHeliHbIE HEpABEHCTBA C
IIEPEeMEHHOM U UX OJTHOM TIEPEMEHHOI, N300pakaTh
pemienue. CUcTeMbl pelieHre HepaBeHCTBAa Ha YUCIJIOBOM Mps
JIMHEUHBIX HEPABEHCTB MO,
C OHOMU IIEPEMEHHON U PeruaTh CUCTEMBI JIUHEIHHBIX
HX pCIICHHC. HEPaBEHCTB, N300pakaTh PEIICHUC
N3o0paxxenne CUCTEMbI HEPABEHCTB Ha YHCIJIOBOU
peuieHus JINHEUHOTO psAMOii
HEPaBEHCTBA U UX
CHCTEM Ha YUCIJIOBOU
OpsiMON
@Oynkuun. [loustue pyHKOUU. Hcnonb308aTk GyHKIHOHATBHYIO
Ocnopupie O06J1aCTh TEPMUHOJIOTUIO U CUMBOJIUKY.
OHSITHSE OTIpe/IeIICHHS 1 BrrancnaTe 3HaueHUs PyHKINN, 3aJaHHBIX
(5 ) MHOMKECTBO 3Hauenus POPMYIaMu (pH HGOﬁXOL[I/Il\jIOCTI/I
by, Croco6b HUCMOIb30BaTh Kam:KynﬂTop), COCTaBJIATH
samanus byHKIHH. TaOIUIBl 3HAYCHU N (DYHKIIUU.
Ipaduk byHKImH. CtpouTtb 110 ToukaM rpaduku GyHKIHHA.
CaoiicTBa (QyHKIINH, OmnuceBaTh CBOKWCTBA (PYHKITUH Ha
UX OTOOpaskeHne Ha OCHOBE €€ TpaUYECKOro MPEeICTABICHHUS.
I'paduke Hcnonb30BaTh QYyHKIIMOHAIBHYIO
TEPMUHOJIOTHUIO U CUMBOJIUKY.
HccnenoBats nmpumMepsl rpaduKoB,
OTPaXKAIOIIUX PEaTbHbIE MPOLIECCHI U
sieieHus. [IpuBOAUTE MPUMEPHI IPOIECCOB
M ABJICHUM C 3aJaHHBIMU CBOMICTBAMH.
Hcnonb30BaTh KOMIIBIOTEPHBIE
MIPOTPaMMBI JUISI TTOCTPOCHHUS TpadUKOB
GYHKIMN ¥ U3yYeHHs] UX CBOUCTB
dynkuun. Yrtenue u moctpoeHne  HaxoauTs ¢ moMombio rpaduka GyHKIUHA
YucjioBbIle I‘pa(bI/IKOB 3HAYCHUC OJZ[HOI>'I U3 pacCMaTpuBacMbIX
pynkuun  byHxuwmii. llpumeppr  BETHYHH 110 3HAUCHHUIO IPYyTrou.
(9 4) rpa¢duKkoB B HecnoXHBIX ciyyasix BbIpakaTh

(hopMyJI0ii 3aBUCUMOCTH MEXKTY
BEJIMYMHAMH.

OnuceIBaTh XapakTep W3MEHEHHUS OJTHOU
BEJIMYMHBI B 3aBUCUMOCTH OT M3MECHEHHUSI
JIpYTOii.

https://resh.edu.ru/subje
ct/16/8/

https://web.archive.or
g/web/2019120107250
6/http://fcior.edu.ru/c
atalog/osnovnoe obsh
ee?discipline_00=5&cla
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OpsSIMYIO U OOpaTHYIO
MPONOPIIMOHATILHBIC
3aBUCHUMOCTH, UX
rpaduku. 'mnepoosia.
I'paduk byaxoum y =
X2, dyHKIUU y = X2, y
=x3y= X,V =|x|
rpaduYecKoe penicHnue
YpaBHEHUU U CUCTEM
ypaBHEHUN

Pacno3HaBaTh BUIbI U3y9aeMbIX ss=7&learning charact
¢bynkuuii. [lokasbiBaTh cxemaTndyeckn  er=&accessibility restri
HOJI0KEHHE HA KOOPIUHATHOM IJI0OCKOCTHU ction=
rpadukoB GyHKOMMA BHma: Yy = X%, y =
X3y = X,y = |x|.

Hcnosb3oBath (PyHKUMOHAJIBHO-
rpaduyeckue nNpeacTaBJIeHUS JII
peLIeHUs ¥ UCCIEeN0BaHNs YPaBHEHUN U
CHCTEM ypaBHEHHUU.

IIpumensaTs Hu(pPoOBLIE pecypcChl A1s
noctpoeHus rpaukoB QyHKIMI

IloBTOpEeHN
e n
00001menne
(6 )

Yucaa u
BbIYUCICHH
5.
JleiictBUTE
UIbHBbIE
uncaa

(9 1)

IToBTOpEHME OCHOBHBIX
MNOHSATHU U METO/I0B
KypcoB 7 1 8 KJ1accos,
o06o0mienre 3HaHUH

BpioupaTh, IpUMEHSITh, OIIEHNBATH https://resh.edu.ru/s
CNoco0bI CPAaBHECHUS YHCENT, BRIYUCICHU, ubject/16/8/
nmpeoOpa3oBaHuil BRIPAXKCHUH, PEIICHUS
YpaBHEHUM.

OcymecTBJasSITh CAMOKOHTPOJIb
BBITIOJIHSEMBIX JIEHCTBUI U CAMOIIPOBEPKY https://urokimatem
pe3yJbTaTa BBIYUCIICHUH, atiki.ru/?cls=7
npeoOpa3oBaHUM, ITOCTPOCHUIA.

PemaTs 3agaun U3 peajabHON KU3HU,
NPUMEHSITh MaTeMaTU4YECKHUE 3HAHUS JJIs
pelieHus 3a1a4d U3 Ipyrux nOpeaMeToB.

Pemath TekcTOBBIE 3a/1a4H,
CpaBHHUBATh, BLIOMPATH CIOCOOBI PEIICHUS
3aJa9u

PanmmonansHBIC unCHa,
WppaIrMoHaIbHBIE YHCIIa,
KOHEYHBIC U
0O€CKOHEYHBIE TECATUYHBIE
nIpobu. MHO)ecTBO
JIECTBUTEIIBHBIX YHCEI;
JICHCTBUTEIIbHBIC

ypcia Kak OeCKOHEUYHBIE
JIECSITUYHBIE POOH.
BzaumHO omHO3HAYHOE
COOTBETCTBHE MEXIY
MHOKECTBOM
JIEUCTBUTEIILHBIX

YHCEI U MHOXKECTBOM
TOYEK KOOPMHATHOM
IPSIMOIA.

CpaBHeHmHe
JIEHCTBUTEIIBHBIX YHUCEI,
apudMeTHYeCKHe
JICHCTBHS

C JIEMCTBUTEILHBIMU
YHCIIaMH.
[IpubmmkEénnoe 3HaUeHNE

9 kmacce (99 1)

Pa3BuBaTh NMpeCTABICHUS O YUCIIAX: OT https://resh.edu.ru/sub
MHOXECTBA HaTypaJlbHbIX YHCENT 1O MHOXKECTBA ject/16/9/
,I[eﬁCTBHTCHBHLIX YHUCCII.

O3HaKOMHUTHCS C BO3MOYKHOCTBIO
NPE/ICTaBICHHS AEHCTBUTEIFHOTO YHCIIa KaK
OCCKOHEUHOH JIECSITUIHOM APOOH, IPUMEHSATh
JCCATUYHBIC HpI/IGJII/I)KeHI/IH palrOHAJIbHBIX 1
UPPAIMOHATBHBIX YUCEL.

W300pakarh JefcTBUTENBHBIC YHCIIAa TOYKAMU

KOOPJIMHATHOM MTPSMOM. http://schoolcollection.
3anuchIBaTh, CPABHUBATE U YIIOPSAIO0YUBATE edu.ru/catalog/rubr/7ae
IeWCTBUTEILHBIE YUCIIA. 22ac50a0101b20121b6

BreinosiHsTh, couerast ycTHble U UCbMEHHbIE  e76faffe3d/
npuémbl, apuMeTHIECKIE ACUCTBHS C
palMOHAIIBHBIMU YHCJIAMHU; HAXOJAUTh 3HAYECHUS
CTENEeHEN C LEIBIMU NTOKa3aTENSIMU U KOPHEH;
BBIYUCIIATH 3HAYEHHUS YUCIIOBBIX BhIPAKEHUH.

[TonyuuTs npeacTaBaeHUE O 3HAUUMOCTH
JIEUCTBUTEIBHBIX YHCEI B IPAKTUUYECCKOM
JESATEIILHOCTH YEJI0BEKA.

AHanu3upoBaTh U AeNaTh BBIBOJBI O TOYHOCTH https://urokimatematiki.
MPHUOMKEHUS IEHCTBUTEILHOTO YHCIIa IPU ru/
peleHun 3aay.
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'YpaBHEHUS
151
HEPaBEHCTB
a.
'YpaBHEeHUs
C OTHOU
[epeMeHHOMN
(14 1)

YpaBHenust
u
HEPABEHCTB
a.

CucreMbl
YPaBHEHUil
(14 u)

YpaBHeHn
51

BEJIMYUHBI, TOYHOCTh
TIPUOTKCHUSI.
OkpyriieHue Yucel.
TIpuxuaka u olieHKa
pe3yIbTaTOB BBIYUCIICHUH

JIuneliHoe ypaBHeHue.
Pemenne

YpaBHEHUH, CBOASIUXCS K
JINHEVHBIM.

Ksanpatnoe ypaBHenue.
Pewienue ypaBHeHuid,
CBOASIIUXCA

K KBaJIpaTHBIM.
bukBaaparHbie
YpaBHEHHUS.

[Ipumeps! perenus
YpaBHEHUI

TpeThel U 4eTBEPTOM
cTerneHen

pa3iIoXKEeHUEM Ha
MHOKHTEIIN.

Pemenue npobHo-
paloHaIbHBIX
YpaBHEHUI.

Perrenue TeKCTOBBIX 3a1a4
anreOpanvIeckuM METOJIOM.
Pemenne TekCcTOBBIX 3a/1a4
anredpandeckum
crocooom

JluneiiHoe ypaBHEHHE C
JIByMsI IEPEMEHHBIMU U
ero rpaduk. Cucrema aByx
JIMHENHBIX YPABHEHUH C
JIByMsI IEPEMEHHBIMH U

e€ peumieHue. Perenue
CUCTEM JIByX YPAaBHEHHH,
OJIHO M3 KOTOPBIX
JUHEWHOE, a APYyroe —
BTOPOM CTEIIEHHU.
I'padmueckas
UHTEpIpeTanus

CHUCTEMBI YPaBHEHUH C
JIByMSI

MEPEMEHHBIMH.

YuciioBrle
HEPaBEHCTBA U UX

OKpyrJATh ACHCTBUTENBHBIE YUCTIA,
BBITIONHATh TPUKHUIKY pPe3ysbTaTa
BBIYMCIICHUN, OLICHKY 3HAUEHUH YUCIOBBIX

BBIpaKEHUM.

3HAKOMHTBCS C UCTOPUEH Pa3BUTHUS
MaTeMaTHKH

OcBauBaTh, 3alIOMUHATh W TPUMECHSTh https://resh.edu.ru/sub
rpadudecKkue ject/16/9/

METO/JIbI TP PEIIEHUH YPaBHEHUH,
HEPABEHCTB U UX CUCTEM.

Pacmio3naBaTth nespie U JpoOHbBIE ypaBHEHUSI.

PemiaTh iuHeliHbIE U KBaJApaTHbIE YPaBHEHMUS,
ypaBHEHUS, CBOJAIINECS K HUM, TpOCTeHIIne
JIpOOHO-paIlMOHATIBHBIE YPABHEHNS.

[IpennaraTs BO3MOXKHBIE CITOCOOBI pEIICHHS
TEKCTOBBIX 3a/1a4, 00CYKJaTh UX U PELIaTh
TEKCTOBBIC 33/1a4H Pa3HBIMU CIIOCOOAMHU.

3HAKOMUTBCA C UCTOPUEH pa3BUTHUS
MaTeMaTHKH

OcBauBaTh W IPUMEHAThL NMPUEMBI pelieHust  https://resh.edu.ru/sub
CHCTEMBI JIBYX JIMHEHHBIX ypaBHEHHH C ABYyMs ject/16/9/
NepeMEHHBIMHU U CUCTEMBI IBYX YPaBHCHUIl, B
KOTOPBIX OJIHO YPaBHEHUE HE SBJISICTCS
JIMHEHHBIM.

Hcnonb3oBaTh QyHKIMOHATBHO-TpaUecKie
MPEICTABICHUS ISl PEUICHUS U UCCIIeJOBAHMS
YpaBHEHHH U CUCTEM.

AHaNIM3MpOBATh TEKCTHI 33/1a4, PeIIaTh UX
anreOpanvyeckuM crocoOoM: MEPEXOoUTh OT
CIIOBECHOH (hOPMYJIMPOBKH yCIOBHS 331241 K
anredpanyecKor MOJIENN IMyTEM COCTABICHHS
CUCTEMBI YpaBHEHHIA; PelIaTh COCTAB JICHHYIO
CHUCTEMY YpaBHCHUIT, HHTEPNPETHPOBATH

pe3ynbTart.
3HAKOMMTBLCH ¢ HCTOpPHE pa3BUTHSA
MaTEeMaTHKH
Yurarh, 3a0HCHIBATH, MIOHUMATh, https://resh.edu.ru/sub
MHTEPIPEeTHPOBATHL HEPABEHCTBA; ject/16/9/
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U
HEPaBEHCTB
a.
HepaBeHcT
Ba (16 )

DyHKUNH
(16 u)

CBOMCTBA.
JInHeilinbIe
HEpaBEHCTBA C OJHOU
NEepEeMEHHON U UX
peureHue.

CucteMbl TUHEHHBIX
HEPABEHCTBC OJHOU
NEepeMEeHHOMN U UX
pelieHue.
KBanpatnabie
HEPABEHCTBA U UX
peuieHue.
I'padpuueckas
HHTEpIIpEeTalUs
HEPABECHCTB U CUCTEM
HEpPaBEHCTB C JABYMs
NepPEeMEHHBIMHA

KBanparnunas
dysKIIM, e€TpaduK U
cBoticTBa. [lapaboira,
KOOpAWHATHI
BEPIINHBI ITapaboITbI,
OCh CUMMETPHUH
napalboJIb.
CrenieHHble QYHKIIUHU
C HATYpaJabHBIMHA
mokKasareisiMu 2 1 3,
uX rpaduku u
CBONCTBA.

I'paduxn dysxOHIA:Y
=kx,y =kx + b, y=

K, y = ax?,

X
y=a3,y= XxYy=|x
|

HUCIIOJIb30BaTh CUMBOJIMKY U
TEPMHUHOJIOTUIO. BBINOJIHATH
mpeoOpa3oBaHUsI HEPABEHCTB,
HCIO0JIL30BaTh UISI TPeoOpa3oBaHUsI
CBOMCTBa YHCJIOBBIX HEPABEHCTB.
Pacno3naBaTh JIMHEHWHBIE U KBAJIPATHBIE
HepaBeHcTBa. Pemiarb TuHEWHBIE
HEPABEHCTBA, CUCTEMbI JIUHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOUAIOUIMX KBAJIPAaTHOE HEPABEHCTBO,
H pemiaTh uX; 00CYKIaTh ITOJTyYSHHBIE
peureHus.

N3o00pazkaTh penieHue HEpaBeHCTBA U
CHCTEMBbI HEPAaBEHCTB Ha YUCJIOBOU
OpsIMOU, 3alIUCBIBATH PEILICHUE C
NOMOILIBIO CUMBOJIOB.

Pematb KBagpaTHbBIE HEPABEHCTBA,
HUCTIONB3ys rpadudaecKue
OpeICTaBJICHUSL.

OcBauBaTh U NPUMEHSITh HEPABCHCTBA
[pHY PELICHUH Ppa3JIUYHbIX 3334, B TOM
YHCJI€ TPAKTUKOOPUEHTUPOBAHHBIX

PacnosHaBares BUAbI U3yUAEMBbIX
yHKIMI; HITIOCTPUPOBATH
CXeMaTH4YeCKHU, 00BSICHAThH
pacnoioXeHnue Ha KOOPAUHATHON
MIOCKOCTU TpadukoB (QyHKIUH BUaa:y

=kx,y=kx+b,y=—k,y=ax2,y=
ax®,y =X, Y = |x| B 3aBUCUMOCTH OT
3HaYeHUU KOA(PHUITUEHTOB; OMHUCHIBATH UX
CBOICTBA.

Pacno3zHaBarh KBaJpaTUYHYIO
¢pysxouro o popmyre. [lpuBoauth
NMpUMePbI KBAIPATUYHBIX 3aBUCUMOCTEH
n3pearbHON XU3HU, GU3UKU, TEOMETPHUH.

BBISBJISATE 1 0000111aTH OCOOEHHOCTHU
rpadvka KBaaApaTHIHOU QPYHKIIUHU Y =
ax®> + bx + c.

CTpouTs M H300paXKaATh CXeMATHYECKHU
rpaduKy KBaApaTUIHBIX QYHKIWH,
3a7aHHBIX GOpMyJIaMK BHIay = ax?,y =
ax? + g,y = a(x + p)4,y = ax’> + bx +
C.

AHaJIU3UPOBATH U IPUMEHATH
CBOIiCTBA U3YUYEHHBIX QYHKUIHUHN JJI51 UX
IMOCTPOCHHUSI, B TOM YHCIIE C TIOMOIIIBIO
H(GPOBBIX PECypPCOB

https://resh.edu.ru/sub
ject/16/9/
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l‘lncnosme IHousiTue yncnoBo

nocje MOCIEeN0BATEILHOCTH.

oBaTeIbHO 3ajaHue

cTu (15 4) TOCIEeI0BaTEIbHOCTH
PEKypPpPEHTHOMI
bopmynoit udopmymnoit
N-ro 4dieHa.
ApudmMmerrudeckas u
reoMeTpruyecKas
nporpeccun. @opmyibl
N-ro uJjieHa
apudmMeTHnIecKol u
re€OMETPHUUYECKOU
Oporpeccuii, CyMMbl
OEPBBIX N YJICHOB.
HN3o6pakeHUE YJI€HOB
apudMeTHICCKON 1
reoOMETPUIYECKOU
Oporpeccui TouKamu
Ha KOOPAUHATHOMI
TJIOCKOCTH.
JInHerHbIN U
3KCITOHEHIIMAJIbHBIN
pocT.
C10oKHBI€ TTPOLEHTHI

OcBauBaTh M NPUMEHSTH HHACKCHBe  https://resh.edu.ru/sub
00603HaYEHUs], CTPOUTH peveBble ject/16/9/
BbICKA3bIBAHMS C HCIIOJIB30BAHUEM
TEPMUHOJIOTHH, CBI3aHHON C OHATHEM
MOCJIEI0BATEIBHOCTH.

AHanu3upoBathb GOpMyJIy N-ro WwieHa
[10CJIEAOBATEILHOCTH WIIM PEKYPPEHTHYIO
(hopMyny U BBIYUCISTH YWICHBI
I10CJIEI0BATEIbHOCTEH, 3aJaHHBIX STHUMH
popmymamu.

YcranaBiauBaTh 3aKOHOMEPHOCTDH B
MOCTPOEHUH MOCIeJOBATEIILHOCTH, €CIIU
BBIIIMCAHbI IIEPBBIE HECKOJIBKO €€ YJICHOB.

Pacno3naBatb apupMEeTHIECKYIO U
reOMETPHUUECKYIOTIPOTPECCUH TIPU
pa3HBIX cioco0ax 3agaHusl.

Pemathb 32724y ¢ UCIOJIB30BAHUEM
hopmyn N-ro unenaapudpmeTHISCKON U
reOMETPUYECKON NPOrpecCcruii, CyMMbl
MEPBBIX N YICHOB.

N3o0paskaThb 4ICHBI
MOCJIEIOBATEIbHOCTH TOYKAMH Ha
KOOPAUHATHOMN IIOCKOCTH.

PaccmaTpuBate npuMepsl IPOLIECCOB U
SIBJICHUM U3 peaJIbHOU >KU3HU,
WITFOCTPUPYIOIINE U3MECHEHHE B
apupMeTHIECKOI MMPOTPECCHU, B
reOMETPUUECKON MPOTPECCHHU;
M300pakaTh COOTBETCTBYIOIINE
3aBUCUMOCTH TpaUdecKH.

Pemate 3ay1aum, CBsI3aHHBIC C
YHUCIIOBBIMU TTOCJIEI0BATEIILHOCTSIMH, B
TOM YHCJIE 3aJ1a4M U3 peajbHOM >KHU3HU C
HWCNOJIb30BaHUEM LU (PPOBBIX TEXHOJIOTUH
(PIIEKTPOHHBIX TAOIHUIL, TPA(UIESCKOTO
KaJIBbKYJISATOPA U T.I1.).

PemaTp 3a1aun Ha CIIOYKHBIE IPOLICHTHI,
B TOM YMCIJIE 3aJla4U U3 pPeaIbHOMI
OPAKTUKHA (C UCTIOJIb30BAHUEM
KaJIbKYyJISITOpA).

3HAKOMHTHCS C UICTOPUEN Pa3BUTHS
MaTeMaTUKHU

I[loBTOpeHne, Yncijia ¥ BbIYUCICHUS

0000menne, (3amuch, CpaBHEHUE,

crucTeMaTu3a ACHCTBUS C

US 3HAHUM JICHCTBUTCIHHBIMU

(15 ) YUCIaMU, YUCIOBasT
npsiMasi; OpOLEHTHI,
OTHOIIICHMUSI,

OnepupoBaTh MOHSITHSIMA: MHOXecTBO, Nttps://resh.edu.ru/sub
I0IMHOKECTBO, OTIEPALIMU HaJl ject/16/9/
MHOKECTBAMU; HCMOJIb30BATH
rpadMUECKOe MPENCTABIEHUE MHOXKECTB
JUISl OTIMCAHMSI peajibHbIX MPOLIECCOB U
SIBJICHUM, ITPU PELIEHUH 3a]1a4 U3 JPYTUX
y4eOHBIX TIPEJIMETOB.
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IIPOTIOPILINH;
OKpYTJICHHE,
npubIKeHue,
OIIEHKAa; peIIeHuEe
TEeKCTOBBIX 3a71a4
apuMEeTUISCKUM
criocobom)

AKTyaJIu3uMpoBaTh TEPMHHOJOTUIO U
OCHOBHBbIE [IeliCTBUSI, CBSI3aHHBbIE C
YHMCJIAaMHU: HATYpaJbHOE YUCIO0, MPOCTOEC U
COCTAaBHOE 4MCJia, NEIUMOCTh
HaTypaJIbHBIX YMCEJl, IPU3HAKHU
JIEIUMOCTH, 11eJI0€ YHUCIO0, MOYJIb YHCIIA,
OOBIKHOBEHHAs U JICCSITUYHAS JIpo0OU,
CTaHIAPTHBIA BHU YHUCIIa, apU(DMETHICCKUI
KBaJpaTHBIA KOPEHb.

BrinonusaTh nelcTBus, CpaBHUBATH U
YHOOPSAIOYHBATH YUCIA, IPEACTABIATh YHCIa HA
KOOPAWHATHOH NpsIMOM, OKPYTJISATh YUCIIA;
BBITIOJIHATH MPUKUJIKY U OLICHKY pe3ylibTara
BBIYNCIICHUM.

Pematp TekcToBBIE 3a1aUN apUPMETHIECKAM
cnoco6oM. Pemates npakTudeckue 3aaaqm,
CoJiepKallIue MPOIECHTHI, T0JIH, YacTH,
BBIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh —
BpeMsI — PAacCTOSIHUE, 1IeHa — KOJUYECTBO
— CTOUMOCTb, 00bEM pabOThl — BpeMs —
MPOU3BOAUTEIBLHOCTH TPYIa.

PazOupats peanbHbIe )KU3HEHHBIE CUTYAINH,
(hopMyJTUPOBATh KX Ha SI3BIKE MATCMATHUKH,
HaXOoOWUTh pECIICHUE, IPUMCHAA
MaTeMaTUYECKU ammnapaT, UHTEpIpPEeTUPOBATh
pe3yapTaT

Agredpanyeckue
BbIpaKeHHsl
(nmpeoOpa3oBanue
anreOpanvecKux
BBIPA’KCHUM,
JOMYCTUMBIC 3HAUCHHUSI )

OnepupoBaTh NOHSITUSIMU: CTCIICHb C
LIeJIBIM TTOKa3aTeseM, apuPMeTHIeCcKun
KBaJpaTHBIA KOPEHb, MHOTO YJICH,
anrebpandeckas IpoOb, TOXKIECTBO.

BBINOJHATHL OCHOBHLIC TEeHCTBUA .
BBIMIOJTHATH PAcuETHITIO hopMyiam,
npeoopa3oBLIBATH MElible, JPOOHO-
paluroOHaIbHbBIE BBIPAXKEHUS U
BBIPQYKEHUSI C KOPHSIMH, PEaJIM30BHIBATH
pa3ioKeHue MHOTOYJIEHAa Ha MHOKHUTEIH,
B TOM YHCJI€ C UCIIOJIb30BaHUEM (HOPMYIT
pa3HOCTH KBaJApaTOB U KBaJipaTa CyMMBbI
¥ Pa3HOCTU; HAXOAUTH JOMYyCTUMBbIE
3HAYE€HMS IIEPEMEHHBIX JJIs1 IPOOHO-
pauuoOHAIBHBIX BBIPAXKCHUI, KOPHEH.
MoieupoBaTh C HOMOIIBIO (POPMYIT
peaibHbIE TIPOIIECCHI U SIBJICHUS

https://resh.edu.ru/sub
ject/16/9/

DyHKUMHU
(mocTpoenwue, cBOMCTBA
U3yYCHHBIX (YHKIIUIA;
rpaduueckoe pemeHue
YpPaBHEHUU U UX
CHCTEM)

OmnepupoBaTb HOHATUAMU. QPYyHKIIHS,
rpaduk GyHKIUH, HYJTH (PYHKIIUH,
MPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
OPOMEXYTKH BO3pacTaHusl, yObIBaHHUS,
HanOoJbIIIee U HANMCHBIIIEE 3HAUYCHUS
byukn.

https://resh.edu.ru/sub
ject/16/9/
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AHAJIN3UPOBATH, CPABHUBATD,
00cyxkaaTh CBOHCTBa(DYHKINHI, CTPOUTH
ux rpaukKu.

OnepupoBaTh NOHATHSMU: IIPSIMast
MNPONOPIUOHAIBHOCTD, OOpaTHast
MPOIOPLUOHAIBHOCTD, JIMHEHHAs
(byaxmus, kBagpatTuaHas GyHKITHS,
napaoJia, runepbosa.

Hcnoab3oBarb rpapuku 11st
onpenesieHus! CBOMCTB, IPOLECCOB U
3aBUCHUMOCTEH, JUISI peLICHUs 3a1a4 U3
IPYyTrux y4eOHBIX OIPEAMETOB U peaabHOMI
’KU3HU; MOJEJHPOBATH C IIOMOIIBIO
rpaukoB peajabHbIE IPOLECCHI U
SIBJICHUSI.

Beipakats opmyJiaMu 3aBUCUMOCTHU
MEXIy BEJIUYNHAMU
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