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IHOACHUTEJIBHAS 3AIINCKA

Anrebpa sBiseTCS OJHUM M3 OIMOPHBIX KYPCOB OCHOBHOI'O OOIIEro OOpa3oBaHMsA: OHA OOECIeUHBACT
W3y4YEHUE JPYTHX IHCLUMIUIMH, KaK €CTECTBEHHO-HAYYHOIO, TaK M T'YMaHHUTAapHOTO LMKJIOB, €€ OCBOEHUE
Heo0X0IUMO JIs MPOAOJKEHUsT 00pa30BaHUs U B MOBCEIHEBHOM *KU3HU. Pa3BuTue y 00y4aromumxcsi Hay4HbIX
NPEJCTaBICHUNA O TMPOUCXOXKICHUM M CYIIHOCTH aire0pandeckux abcTpakuuid, crnoco0e OTpakeHUs
MaTeMaTUYeCKOW HAyKOW SBJICHUH M TPOLIECCOB B NpHUpOAE U OOIIECTBE, POJM MATEeMaTH4YECKOro
MOJIETTMPOBAHUS B HAYYHOM MO3HAHUH U B MIPAKTHKE CIOCOOCTBYET (hOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
U KauyecTB MbIIUICHUSA, HEOOXOAMMBIX Ui aJalTallid B COBpeMEHHOM IuppoBoM obmectBe. M3yueHue
anreOpbl oOecrieuynBaeT pa3BUTHUE YMEHHUs HaONI0JaTh, CPaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTHUYHOCTH MBILIUICHUS, CIIOCOOHOCTH apryMEHTHpPOBAHHO OOOCHOBBIBATH CBOHM JCWCTBUS U BBIBOJBI,
dbopmynupoBath yTBepxkAeHUs. OcBoeHHE Kypca anreOpbl 00ecrneunBaeT pa3BUTUE JIOTUYECKOTO MBIIIICHUS
00y4aroIuXcs: OHU UCIOJB3YIOT JEAYKTUBHbBIE M MHAYKTUBHBIE pacCyKIAeHUs, 0000IIeHNE U KOHKPETU3aLUIO,
abctparupoBanue u aHainoruto. OOydeHue anreOpe MpearnoyiaraeT 3HAYUTENbHBIH 00BbEM CaMOCTOATEIHHOM
NESATENbHOCTH OOYYaroIUXCs, IO3TOMY CaMOCTOATENbHOE pEUICHHE 3a/Jady  SBJSIETCS — pealln3aluei
JeSITeIbHOCTHOT'O TPUHLIMIIA O0yUEHUSI.

B ctpykType nporpammsl yueOHOTO Kypca «Anredpa» uisi OCHOBHOTO 00IIero oopa3oBaHusi OCHOBHOE
MECTO 3aHUMAIOT COJEPIKATEIbHO-METOAMYECKUE JIMHUHM: «Yucia W BBUUCICHHS», «AJredpandeckue
BBIPAXKECHUS», «YPaBHEHUs] U HepaBeHCTBa», «DyHkimu». Kaxngas u3 3THX copepkKaTeIbHO-METOANYECKUX
JIMHUW Pa3BUBAETCS HA MPOTSKEHUM TPEX JIET U3YUYEHUsl Kypca, B3aUMOJECHCTBYS C APYTMMH €ro JUHUsAMU. B
XO0JIe HU3Yy4YeHHS Y4YeOHOro Kypca oOOy4aromuMmcs MPUXOIUTCS JIOTHUYECKH PpacCyKAaTh, HCIOIb30BATh
TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3M ¢ 3THUM B mporpammy ydeOHOro Kypca «AnreOpa» BKIIIOYCHBI
HEKOTOpbIE OCHOBBI JIOTHKH, NPEACTABIEHHBIE BO BCEX OCHOBHBIX pa3/esiax MaTeMaTU4ecKoro o0pa3oBaHus U
CHOCOOCTBYIOLIIME  OBJIAJICHUIO OOYyYalOIIMMHUCA OCHOB YHHUBEPCAIBHOIO  MaTEeMaTHYeCKOro  s3bIKa.
CopepxaTtenbHOM U CTPYKTYPHON 0OCOOCHHOCTBIO YUEOHOTO Kypca «Anredpay SBISETCS €ro HHTETPUPOBAHHBIM
XapaKTep.

Copepxanve auHMM «Yucia M BBIUKCICHMS CIY>)KUT OCHOBOM Uil JallbHEHIIEro W3y4eHUs
MaTEMaTHKH, CIIOCOOCTBYET PA3BUTHIO y OOYYArOIIMXCS JIOTHYECKOTO MBIIUICHUsS, (POPMUPOBAHHUIO YMEHHS
MOJIb30BaThCs  AITOPUTMAMH, a TakXe MPHOOPETeHHI0 MPAKTUYECKHMX HaBBIKOB, HEOOXOJUMBIX IS
MIOBCEHEBHON JXKM3HU. Pa3BUTHE MOHATHS O YMCIIE€ HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS CBSI3aHO C
paloHaIbHBIMU M UPPALMOHAIBHBIMU YHCIaMH, (POPMHUPOBAHUEM IPEJICTABICHUN O JEHCTBUTEILHOM YHCIIE.
3aBeplIeHre OCBOSHMSI YUCIIOBOM JIMHUU OTHECEHO K CpelHEMY 00111eMy 00pa30BaHuUIO.

Conepxxanue AByX aireOpanyeckux JIMHUH — «AnreOpandeckue BBIPAKEHUS» U «YpaBHEHHS U
HEPaBEHCTBa» CIOCOOCTBYET (OPMHMPOBAHUIO y OOYHAIOLIMXCS MaTeMaTHUECKOro armaparta, HeoOXOAUMOTro
JUI pelleHMs 3a7ad MaTeMaTUKH, CMEXHBIX IMPEIMETOB M IPAKTHUKO-OPUEHTHPOBAHHBIX 3adad. Ha ypoBHe
OCHOBHOr0 o011ero o0pa3zoBaHUsl y4eOHBIM MaTepuall TpYHIUPYETCS BOKPYT PallMOHATBHBIX BBIPAKEHUH.
Anrebpa AeMOHCTpPUpYET 3HAYEHHE MATeMaTHUKU KaK s3blka JJIsl MOCTPOECHUS MaTeMaTH4eCKUX MoJeneid,
OIMCaHMs MPOLIECCOB U SIBIICHUM peanbHOro mupa. B 3amaum oOydeHus anreOpe BXOAAT Takxke AajbHelIIee
pa3BUTHE AITOPUTMUYECKOTO MBIIUIEHUSI, HEOOXOAMMOI0, B YaCTHOCTH, JUIsl OCBOEHUS Kypca HHPOPMATHKHU, U
OBJIaJICHHE HaBbIKaMU JEAYKTHBHBIX paccyxaeHuil. I[IpeoOpa3oBaHue CHUMBOJBHBIX (OPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPAXKEHUs, CIIOCOOHOCTEH K MaTEMaTHYECKOMY TBOPUYECTBY.

Conepxanue (pyHKIMOHATIBHO-TpaQUUECKON TMHUM HAIlEJICHO Ha MOJyuyeHHe 00yJarolUMHICs 3HaHUH O
GyHKIUAX Kak BaKHEWIIeW MaTeMaTHMYecKOW MOJeNu Jjs ONUCAaHUS U UCCIIEJOBAHMS Pa3HOOOpPa3HBIX
MIPOLIECCOB U SIBJIIEHUH B Ipupojie u obmiectse. M3yueHne Matepuana cnocoOCTBYET pa3BUTHIO Y 00yUYarOIIUXCsl
YMEHMsI HCHOJb30BaThb Ppa3/IMYHbIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MAaTEMAaTHUKH — CIIOBECHBIE,
CHUMBOJIMYECKHE, Tpaduueckue, BHOCUT BKJIaJ B (OpMUPOBAHHE MPEJCTABICHUH O pPOJIM MAaTEMaTUKH B
Pa3BUTHUH UUBUIM3ALUHN U KYJIbTYPBI.

CormacHo yuyeOHOMY TUIaHy B 7—9 Kjaccax u3ydaeTcsi YUeOHBIH Kypc «Anredpa», KOTOPBIM BKIIOYAECT
CIIEAYIOIIME OCHOBHBIE paslenibl cojepkaHus: «Uucia M BBIYMCICHUS», «AJreOpanyecKue BBIPAKEHUSN,
«YpaBHEHUS U HEPABEHCTBaY, «DyHKIUNY.



Ha wm3ydenne yueOHOTO Kypca «Anredpa» orBogutcs 306 dacoB: B 7 kimacce — 102 vaca (3 4daca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B HeJenio).

COJAEPKAHUE OBYYEHUA
7 KJIACC

Yucna v BbIYMCTICHUS

JlpoOu OOBIKHOBEHHBIE M JIECATHYHBIC, TIEPEX0]l OT OAHOM (opMbI 3amucu Ipodert k npyroil. [lonstue
palMOHAIBHOIO YHCIA, 3alUCh, CPABHEHHUE, YIOPSIOYMBAHHE pPAallMOHATIBHBIX 4YHCced. ApudmeTHueckue
JEUCTBUS C pallMOHAIBHBIMY YKMciIaMU. Pemienue 3a1a4 u3 peanbHOM MPaKTUKK HA YacTH, Ha JpoOu.

CreneHb C HaTypajdbHbIM IIOKa3aTeleM: OIpEeleHue, NpeoOpa3oBaHUE BBIPAKCHUNH Ha OCHOBE
OTIpeJIeJIeHUs], 3amuch OoyblIMX uuced. [IpoleHThl, 3amuch NPOLEHTOB B BUAE JApoOM M JpoOu B BUAE
IIPOLEHTOB. TpY OCHOBHBIE 33/1a4y HA IIPOLICHTHI, PEIICHUE 3a1a4 U3 PEAIbHOU TPAKTUKU.

IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIBHBIX YACEI.

PeanbHbIC 3aBUCUMOCTH, B TOM YHUCIIE TIpsiMasi 1 0OpaTHast IpOIOPLUHUOHATBHOCTH.

Auaredpanyeckue BbIpaKeHHUs

IlepemeHHBIE, YNCIOBOE 3HAYEHUE BBIPAXKECHUS C NEPEMEHHOH. JloIycTHMBbIE 3HAYEHMSI NEPEMEHHBIX.
[IpencraBineHre 3aBUCUMOCTHM MEXIy BeJIMYMHAMM B Buae Qopmynbl. Belumcnenus no ¢opmyiam.
[IpeoOpa3oBanne OYKBEHHBIX BBIPQKEHUH, TOXIECTBEHHO DPaBHBIC BBIPAXKECHHS, IMpaBHia IpeoOpa3oBaHUs
CYMM H MTPOU3BEJICHUH, PaBHJIa PACKPBITHI CKOOOK M NMPHUBEICHHS TOTOOHBIX CIaracMpIX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10Ka3aTeIIEM.

Opnowiensl 1 MHOrowieHsl. Ctenenb MHorowieHa. CiloKeHHe, BBIUNTAaHUE, YMHOKEHUE MHOTOWICHOB.
@opMyIIbl COKPAIIEHHOTO YMHOXEHUS: KBaApaT CyMMBbI M KBaJapaT pasHocTH. Dopmysia pa3HOCTH KBaJIpaTOB.
Pasnoxenne MHOro4wieHOB Ha MHOXKUTEIH.

YpaBHeHNsI 1 HEPABEHCTBA

VYpaBHeHMe, KOPEHb YPaBHEHUs, IpaBUiIa IPeoOpa30BaHusl ypaBHEHUS, PABHOCUIIBHOCTh YpaBHEHHUH.

JIuneliHOE ypaBHEHHUE C OHOW MEPEMEHHOW, YNCIO KOPHEW JIMHEMHOTO YPAaBHEHMS, PEILICHHUE JINHEWHBIX
ypaBHeHHH. CocTaBieHHE YpaBHEHHI IO YCJIOBHIO 3ajaud. PelieHHe TEKCTOBBIX 3a7ad C IOMOILBIO
YPaBHEHHUH.

JIuHeitHOe ypaBHEHHUE C JBYMs NepeMEeHHbIMU M ero rpaduk. Cucrema ABYX JUHEWHBIX YpaBHEHHH C
IBYMsI IepeMeHHbIMU. Perienne cuctem ypaBHEHUI ciocoOoM moAacTaHOBKH. [Ipumepsl perieHust TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM YPaBHEHHUM.

DOyHKIUH

Koopaunata Touku Ha mnpsaAMoi. UYucinoBble NPOMEXYTKH. PaccTosHue Mexay IBYyMs TOYKaMHU
KOOPAMHATHOU IIPSIMOA.

[IpsimoyronpHas cucrema koopawHat, ocu OX u Oy. AOcuucca W OpAWHATa TOYKM HA KOOPIWHATHOM
wiockoctd. [lpumepsl rpagukoB, 3agaHHbIX (Gopmynamu. UreHue rpaduKOB pealbHbIX 3aBHUCHUMOCTEM.
[Tonsarue Gpynkuun. I'papux pynkuuu. CoiictBa pyHkimil. JInneitnas pynxuus, e€ rpaduk. ['paduk dyHkunm
y = |[X|. I'pacdmdeckoe perieHre IMHEHHBIX ypPaBHEHUH U CUCTEM JIMHEHHBIX YPaBHEHHH.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBagparubiif kopeHb u3 uncna. [loHstue 00 uppanmoHaibHOM uMcie. [lecaTudHble TpUOIMKEHUS
uppalMoHanbHbIX yHcen. CBoiicTBa apu(pMeTHUECKUX KBaJpaTHBIX KOpHEH M MX TNPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBIPAXKEHHUM U BHIYHUCICHUSIM. [leficTBUTENbHBIE YKCTIA.

Crenens ¢ 1eTbIM MTOKa3aTesieM U e€ cBoiicTBa. CTaHgapTHas 3aluch YHUCTa.

Anrebpanyeckue BoIpaXeHUSIAJIredpandyecKue BbIpasKeHust

KBanpathslil TpéxuiieH, pa3ioKeHue KBaJpaTHOTO TPEXUWIEHa Ha MHOKHUTEIIH.



Anrebpandeckas apoOb. OcCHOBHOE CBOWCTBO anreOpawmdeckoi mpodu. CrokeHne, BBIYHTAHHE,
YMHOKEHUE, JIelIeHne anredpandeckux qpooeil. PaninonanbHbie BoIpaKeHUs M UX IpeoOpazoBaHueE.

VYpaBHEHHUs U HEPABEHCTBAY PABHEHHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, (opmyna KOpHEH KBaapaTHoro ypaBHeHHs. Teopema Buera. Pemenue
YPaBHEHUH, CBOAAIIMXCS K IMHEHHBIM U KBagpaTHbIM. [IpocTeiinme qpoOHO-paliioHalbHbIE YPaBHEHUSL.

I'pacdmyeckas uHTEpHIpeTanus YpaBHEHHA C IBYMsI TICPEMEHHBIMH U CHUCTEM JIMHEHHBIX YPaBHEHHU C
NBYMs lTepeMEeHHbIMU. [IprmMepsbl pelieHns cucTeM HeJIMHEWHBIX YPAaBHEHUH C IBYMS IIEPEMEHHBIMHU.

Pemennie TeKCTOBBIX 3314 aNreOpanyeckum crocoooMm.

UucnoBble HEpaBeHCTBA M HX CBoilcTBa. HepaBeHCTBO ¢ OIHOM HepeMEHHOW. PaBHOCHIBHOCTH
HEpaBeHCTB. JIMHEHHbIE HEpaBEeHCTBA C OAHOM mepeMeHHOW. CHCTEeMbl JMHEWHBIX HEPABEHCTB C OJHOU
IIEPEMEHHOM.

OyHKIMNPYHKIUH

[Tonarne Qynkun. OO6IacTh ompeneneHuss U MHOXECTBO 3HaueHHMH ¢yHkuud. CrocoObl 3amaHus
GbyHKIMHA.

I'padux ¢ynkuuu. YUrteHue cBoiictB ¢yHkmmu 1o e€ rpaduky. Ilpumepsr rpaduxoB QyHKIHIA,
OTPaXKaKOIKX PEAbHbBIE IPOLIECCHI.

OyYHKIHMH, OIMHUCHIBAIOIIME MPAMYI0 M OOpaTHYIO MPOMOPIMOHATIbHBIE 3aBUCUMOCTH, UX TpadUKH.
OyHkMu Yy = X2,y = X3,y = Vx, y=|x|. Tpadudeckoe pemenne YPaBHEHUI U CUCTEM ypaBHEHUH.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PanyonanbHele 4Mciaa, UppalMOHAIbHBIE YWCIA, KOHEYHbIE U OECKOHEYHbIE JEeCATUYHBIE IPOOH.
MHO0K€eCTBO AEMCTBUTEIBHBIX YHUCEN, JEHCTBUTENbHBIE YnCIa KaKk OECKOHEUHbIE JIECATUUHbIE Apodu. B3anMHo
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBOM JICUCTBUTENBHBIX YUCENl U KOOPIUHATHOMN MPSAMOM.

CpaBHeHUE 1eHCTBUTENBHBIX YHCEN, apU(PMETUUECKUE IEHCTBUS C IEHCTBUTEIbHBIMU YHCIAMH.

PazMepbl 00bEKTOB OKPYXKAIOLIEr0 MUPA, AJTUTEILHOCTh IPOLECCOB B OKPYKAIOILEM MUPE.

[TpubnnxEéHHOE 3HaYeHNE BEIIMUMHBI, TOUHOCTh NMpUOImkeHus. Okpyrienue uncen. [Ipukuaka u oneHka
pe3yJIbTaTOB BBIYMCIICHUM.

YpaBHeHHsI U HEPABEHCTBA

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIIMXCSA K JINHEWHBIM.

KBanpaTtHoe ypaBHeHue. PemieHne ypaBHEeHuUH, CBOJAIIMXCS K KBaJApaTHbIM. bUKBaspaTHOE ypaBHEHUE.
[IpuMepsl perieHus: ypaBHEHUN TPETbeW U YETBEPTOU CTETIEHEN PA3JIOKEHUEM HA MHOKHUTEIIH.

Pemenue npoOHO-pallMOHAIBHBIX YpaBHEHUH. PellieHne TeKCTOBBIX 3a/1a4 anreOpanyeckuM METOIOM.

VYpaBHeHHeE ¢ IByMsI IEPEMEHHBIMU U ero rpaduk. Perenne cuctem IBYX JIMHEHHBIX YpaBHEHUH C IBYMs
nepeMeHHbIMU. Pelienre cucreM ABYyX ypaBHEHHM, OQHO U3 KOTOPBIX JIMHEWHOE, a JPYroe — BTOPOM CTEIIECHH.
I'padmueckas nHTEpHIpETALlNS CUCTEMBl YPABHEHUH C IBYMS IEPEMEHHBIMHU.

Perrenne TekCTOBBIX 3aj1a4 aNreOpanyecKuM CIIocoOOM.

UucioBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne nMHENHBIX HEPABEHCTB C OJHOW INEPEMEHHOU. PellleHHMe CHCTEM JIMHEWHBIX HEPABEHCTB C
onHOil mnepemeHHOW. KBangpaTHble HepaBeHCTBa. ['paduueckas WHTepHpeTanusi HEPaBEHCTB U CHCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMHU.

OyHKIMNPYHKIUH

KBagparuunas ¢ynkuus, e€ rpapuxk u cBoiicta. [lapabGosna, KOOpauHATHI BEPUIMHBI Mapabobl, OCh
CUMMETpPUHU TTapaboIIbI.

Ipadukn dysxmmit: y = kx, y = kx + b, y = k/x, y =x3, y =X, y = |x| , # ux cBoiicTsa.

Uucnossle nociie10BaTEIbHOCTH YU CI0BBIE MOCIE10BATEIbHOCTH U IIPOrPecCHu

[TonsiTHe YMCIIOBOI MOCIENOBATENLHOCTU. 3a/laHue TOCIEeI0BAaTEIbHOCTH pEeKyppeHTHON (opMmysol u
dhopmyIoit N-To WieHa.



Apudmerndeckass W TeoMeTpudeckas mporpeccuu. Dopmynbl N-ro uieHa apuPMETHISCKOH U
FeOMETPUYECKON MPOrPECCHid, CYMMBI NEPBBIX N YJIEHOB.

N300parkeHre 4YIeHOB apH(PMETHUYECKON M Te€OMETPHUYECKOW MPOTPEecCHil TOYKaMM Ha KOOPJMHATHOU
IJI0CKOCTH. JIMHENHBIN M 9KCIOHEHIMANIbHBIN pocT. CI0KHBIE TIPOLIEHTHI.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA ITPOI'PAMMBI VYYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

JINYHOCTHBIE Pe3yJabTAThl OCBOCHHS MPOTPAMMBbI yIeOHOTO Kypca «Aredpay» XapaKTepu3yrTCs:

1) naTproTnyeckoe BOCIIUTAHUE:

MpOSIBJICHUEM HHTEpeca K MNPOLLJIOMY M HACTOSAIIEMY POCCHUCKOM MATeMaTHUKH, LEHHOCTHBIM
OTHOIIIEHUEM K JOCTHXKEHUSAM POCCHMCKMX MATEMaTUKOB M POCCUMCKOM MAaTeMAaTUYECKOW IIKOJIBI, K
MCIOJIb30BAHUIO ATUX JOCTHKCHHM B IPYTHX HAyKaX U MPUKIATHBIX cepax;

2) rpa:kKaIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTHIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpakJIaHWHA W peaju3alliH €ro MpaB, IMPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUU, MPOILEIYp TPaKIAHCKOTO
obmiecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXJICHUIO dTUYECKHX MPOOJIEM, CBS3aHHBIX C
MPAKTUYECKUM MIPUMEHEHUEM JIOCTUKEHUN HAYKH, OCO3HAHMEM BA)KHOCTH MOPAIbHO-3THUYECKUX MPUHIIMIIOB B
NEeSATEIbHOCTH YYEHOTO;

3) Tpyi0BOE BOCIIMTAHHE:

YCTAaHOBKOW Ha aKTMBHOE YYacTHE B PEUICHUU MPAKTUYECKUX 3aJ1a4 MAaTeMaTHYECKON HapaBJIICHHOCTH,
OCO3HAHHWEM BAXKHOCTH MAaTeMAaTHUYECKOTO O0Opa3oBaHUs HAa NPOTSHKEHUHM BCEH KU3HU ISl YCIEUIHOM
npodeccnoHanbHOM ACATETPHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHUW, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM HHIUBUYaTHbHOU TPACKTOPUU 00pa30BaHUS U KU3HECHHBIX TUIAHOB C YUETOM JIMIHBIX HHTEPECOB
1 OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIOCOOHOCTBIO K AMOIIMOHAIILHOMY M ACTETUYECKOMY BOCIPHUATHIO MaTeMaTHUYEeCKUX OOBEKTOB, 3a/1ad,
pelieHu, paccykJACHUI, YMEHUIO BUJETh MaTEMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI0 MO3HAHUSA:

OpUEHTAIIMEH B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX TMPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI YeTOBEKa, MPUPOJBI M OOIIeCTBa, MOHUMAaHHMEM MaTeMAaTUYECKOM HayKH Kak
chepbl YenoBeUYEeCKOW EeATENbHOCTH, JTaloB €€ pa3BUTHS U 3HAYUMOCTH JUIS Pa3BUTHS IUBHIM3AINH,
OBJIAJICHUEM SI3BIKOM MAaTEMAaTHKUA U MaTeMaTHYECKOM KyJIbTYpPOIl KaK CpEeICTBOM IMO3HAHUSI MUPA, OBJIAJICHUEM
MPOCTEUIIIMMHU HABBIKAMHU HCCIIEIOBATENBCKON €SI TEIbHOCTH;

6) ¢usnueckoe BocnuTaHMe, (opMHpPOBaHHEe KYJbTYPbl 310POBbS M JIMOLHMOHAJBLHOIO
Os1aromosty4ms:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHYECKHE 3HAHUS B MHTEpPECaX CBOETO 370POBbs, BEIACHUS 3J0POBOTO
oOpa3a >Xu3HU (3J0pOBOE MUTaHWE, COATAaHCUPOBAHHBIA PEKUM 3aHATHU U OTABIXA, PETYJspHas Quznyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pediiekcuu, TPU3HAHUEM CBOETO MpaBa Ha OIMIMUOKY U TaKOTO Ke
MpaBa Jpyroro 4eJoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpUEHTAIIMEe Ha NMPUMEHEHHE MAaTeMAaTHYECKUX 3HAHUUW IS perIeHHs 3a7a4 B 00JacTH COXPAaHHOCTU
OKpY’KaloIlle cpesbl, TUIAHUPOBAHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX MOCIEACTBUN UISI OKpY>KarolIei
Cpelbl, 0CO3HAHUEM TTI00aTbHOTO XapaKTepa SKOJOTHIECKUX POOJIeM U MyTel UX pelieHus;

8) ajanTanmus K M3MEHAIUMCS YCJI0OBUAM COMAJIBHON M IPUPOJAHOM Cpeabl:



TOTOBHOCTBIO K JCWCTBUAM B YCJIOBHUAX HEONPECIEHHOCTH, TOBBIIICHUIO YpPOBHS  CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHUUECKYIO JIeATeIbHOCTh, B TOM YHCIE YMEHHE YUYHUTBhCS Yy APYrUX JIOJEH,
MpHOOpETaTh B COBMECTHOM IEATEITPHOCTH HOBBIC 3HAHMS, HABBIKYA U KOMIICTCHIIUU U3 OIBITA IPYTHX;

HE00X0UMOCTbIO B ()OPMUPOBAHMM HOBBIX 3HAHUM, B TOM 4Hcie (OPMYJIHPOBATh WUJIEH, MOHSTHS,
TUNoTe3bl 00 00BEKTaxX U SBICHUSX, B TOM YHCIIe paHee HEH3BECTHBIX, OCO3HABATh NE(UIIUTHI COOCTBEHHBIX

3HAHUW U KOMIIETEHTHOCTEN, IIJIAHUPOBATH CBOE Pa3BUTHUE;

CIOCOOHOCTBHIO OCO3HABATh CTPECCOBYIO CHUTYAIMIO, BOCIPHHUMATH CTPECCOBYIO CUTYAllMIO KaK BBI3OB,
TpeOyIounii KOHTpMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUS U JIeHCTBUS, GOPMYINPOBATh U OLICHUBATD
PHUCKU U MOCHeICTBUA, (GOPMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHUBEpPCAJIbHbIE YUeOHbIe eliCTBHS

Ba3zoBble Jjoruyeckue aeiicTBUA:

BBISIBIISITh W XapaKTEpU30BaTh CYIIECTBEHHbIC NPU3HAKA MAaTEMAaTUYECKUX OOBEKTOB, IMOHATHH,
OTHOIICHUHA MEXKIy TMOHATHAMH, (OPMYJIHMPOBATH OINPEAEICHUS TMOHATHH, YCTaHABIMBATH
CYIIECTBEHHBIN MpHU3HAK Kiaccu(UKaWu, OCHOBaHMA JJsi OOOOIICHWS W CpaBHEHUS, KPUTECPHH
IIPOBOJAMMOIO aHAJIN3a;

BOCIIPUHUMATh, (POPMYJIMPOBaTh U IPe0oOPa30BbIBATh CYXKACHUA: YyTBEPAUTENbHbIC U OTPULIATEIbHBIE,
€IMHUYHBIE, YaCTHbIC U OOIINE, YCIOBHbIE;

BBISIBJIATh MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W NPOTUBOpeuus B (akTax, JaHHbIX,
HaOJMIOACHUAX M YTBEPXKAEHUSX, Ipe/ularaTb KPUTEPUM JJs BBIABICHHS 3aKOHOMEpPHOCTEH H
IIPOTUBOPEUUI;

JienaTh  BBIBOABI C  HMCIIOJIB30BAHUEM  3aKOHOB  JIOTMKM, JEOYKTUBHBIX M  MHAYKTHBHBIX
YMO3AKJIFOUEHUH, YMO3AKIFOYEHUH 110 aHAJIOTHH;

pa3duparh 10Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEP)KIEHHUH (IIPSMbIe U OT MPOTHBHOTO), MTPOBOJIUTH
CaMOCTOSITENIPHO ~ HECIIOXKHBIE  JIOKA3aTeNbCTBA  MaTeMaTHYecKuX  (akToB,  BBICTPAMBATh
apryMEHTaIHUIO0, IIPUBOIUTH IPUMEPHI M KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY KICHHS,
BbIOMPATH CIOCO0 perieHus yueOHo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PELICHHUS, BEIOUPATh
HaunboJee MOAXOIAIMNN ¢ yUETOM CAMOCTOSITENILHO BbIJICJIEHHBIX KPUTEPHUEB).

Ba3oBbIe ncciegoBaTeLCKHeE JeliCTBUSA.

HCIOJIb30BaTh BOMPOCH! KAK MCCIIEJ0BATENIbCKUNA HHCTPYMEHT MO3HaHUA, (OPMYIMPOBATH BOMPOCHI,
¢bukcupyomye MNpoTUBOpeune, NpodiaeMy, CaMOCTOSTENbHO YCTaHABIMBATh MCKOMOE M JaHHOE,
(bopMHpPOBATh TUIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

MPOBOJIUTh TIO CAMOCTOSITETIHHO COCTABJICHHOMY IUIaHY HECIOKHBIA HSKCIEPUMEHT, HEOOJbIIOEe
WCCIIC/IOBAaHUE 110 YCTAaHOBJICHHWIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OO0BEKTa, 3aBHCUMOCTEH
00BEKTOB MEXIYy COOOI;

CaMOCTOSITENIbHO  (hOpMYyJUpOBaTh OOOOIIEHHS U BBIBOABI 10 pe3yJbTaTaM HpPOBEAEHHOTO
HAOJIOZICHNS, MCCIEOBAaHUS, OIICHWBATh JIOCTOBEPHOCTH IIOJNyUYEHHBIX pPE3YJIbTAaTOB, BBIBOJOB H
0000I1IeHMIT;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IpOIECca, a TaKXKe BBIIBUTATH MPEANOJIOKEHUS O €ro
Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ undopmanmueii:

BBISIBJISITh HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIMK, JAHHBIX, HEOOXOIUMBIX AJISl PELICHUS
3aJauu;

BBIOMpaTh, AHAIU3UPOBATh, CUCTEMATH3UPOBATH W HUHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX
BUJIOB U (DOPM NpeACTaBICHUS;

BbIOMpaTh (popMy mpeicTaBieHUs MHPOpPMAIMU W WUIIOCTPUPOBATh pElIaeMble 33Jaud CXeMaMu,
auarpaMmaMH, HHOUM rpadukoi 1 ©X KOMOMHALMSIMU;



OLICHMBATh HAA&KHOCT, HMHPOpPMALMM TIO0 KPUTEPUSM, NPEIIOKEHHBIM  YUUTEIEM  WIH
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eHCTBUSA:

BOCIIpUHUMATL U (bOpMYHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBHUAMHU U LCIIAMU OGH_ICHI/ISI,
SICHO, TOYHO, I'PAaMOTHO BBIpaXXaTb CBOK TOYKY 3PCHUSA B YCTHBIX W IMHCBMCHHBIX TCKCTAX, JaBaThb
IMOsACHCHUA IO X0y pCUHICHUA 3ala4i, KOMMCHTHPOBATDH HOJIy‘-IeHHBIfI pE3yiabTar;

B X0Ji¢ OOCYXICHHUS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaeMOW TEeMbI, MPOOJIEMBI, periacMoit
3ala4yi, BBICKA3bIBAThb HACHU, HALCICHHBLIC Ha IIOHUCK PCHICHUA, COIOCTABJIATHL CBOU CYXICHHA C
CY)KICHUSAMH [PYyTUX Y4YaCTHUKOB JHAJIOra, OOHApYXKMBATh pa3jiM4YMe W CXOJCTBO IO3MIHUH, B
KOppeKTHOH (opMme GopMyIIHpOBaTh Pa3HOTIIACHS, CBOM BO3PaKEHHUS,

MpCACTABJIATH PE3YJIbTAaThI pemicHud 3aJda4u, SKCIICPUMCHTA, HUCCIICAOBaHUA, IMPOCKTA,
CaMOCTOSATEIILHO BBIOMPATh (OPMAT BBICTYIUICHHS C YYETOM 3a/1a4 MPE3CHTALUH U OCOOCHHOCTEH
ayJMTOPHUH;

IIOHUMATb U HCIIOJIb30BAaTh IMPCUMYUICCTBA KOMaHI[HOﬁ n HHHHBHﬂyaHLHOﬁ paGOTbI Ipu pClICHUHU
y‘-IeGHBIX MAaTEMAaTUYCCKHUX 3aJa4,

IPUHUMATh LEJNb COBMECTHOW JAEATENbHOCTH, IUIAHMPOBATH OPTaHU3AIMIO0 COBMECTHOW paloThI,
pactpenenaTs BUAbl padoT, JTOTOBapUBAThCS, 00CYKIATh MPOIECC U Pe3yibTaT paboTH, 0000IIaTh
MHEHUS HECKOJIbKHX JIFO/ICH;

y4acTBOBATH B IPYMIOBBIX (opMax paboThl (00CYykaeHHsI, OOMEH MHEHHSIMH, MO3TOBBIC HITYPMbI H
JPYTHE), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPIWHUPOBATH CBOM JCHCTBHUS C JAPYTHMH WICHAMH
KOMaH/Ibl, OILCHMBAaTh Ka4eCTBO CBOEr0 BKJIaja B OOMIMHA MPOAYKT MO  KPHUTEPHUAM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS
Camoopranuszaums:

CaMOCTOSITENIbHO COCTaBIISITh IJIaH, aJITOPUTM pELIeHUs 3aJayd (WIM ero 4acTh), BHIOMpATh CIOCO0
pelieHrs ¢ y4€TOM HMMEIOIIMXCS PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUI ¢ y4ETOM HOBOI HH(POPMAIIHH.

CﬂMOKOHTpOJ]L, IMOLMOHAJIbHbIA HHTEJJIEKT:

BIIQJIETh  CIOCOOAMHU  CaMOINPOBEPKH, CAMOKOHTPOJS Tpollecca ¢ pe3yJsibTara  PEIIeHHs
MaTeMaTHYEeCKOM 3a/1aun;

MPEABUAECTh TPYIHOCTH, KOTOPbIE MOT'YT BOZHUKHYTbH IIPU PELICHUM 3aJ1a4yd, BHOCUTb KOPPEKTUBHI B
OCATCIIBHOCTh HAa OCHOBEC HOBBIX O6CTO$IT€J'II>CTB, HafIHGHHBIX OHII/I6OK, BBIABJIICHHBIX pr)IHOCTeﬁ;
OILICHUBAaTh COOTBETCTBHE pe3yjbTaTa AEATEIbHOCTH IMOCTABICHHOM IENU M YCIOBHSIM, OOBSICHSITH
HpI/I‘-II/IHI)I JOCTHUKCHUA NN HCIOCTHNXCHUA neiu, HaXO0JUTh OHII/I6Ky, 1aBaThb OHGHKy
MPUOOPETEHHOMY OTIBITY.

MNPEAMETHBIE PE3YJBbTATbBI

K xoHIty 00yueHus B 7 kjacce 00yJarouiics MOJTYYHT CIeIYIONINE MPEAMETHBIE Pe3yIbTaThl:
Yuciia 1 BLIYMCJIECHUA
BrimonHsaTe, codeTas yCTHBIE M TMMCBMEHHBIC TPUEMBI, apu(PMETHIECKHE ACUCTBUS C palliOHATHHBIMH

YHCIIaMMU.

HaxonuTh 3Ha4YeHHs YHUCIOBBIX BBIPAKEHHH, NPUMEHATh pa3HOOOpa3HbIE CHOCOOBI M HPUEMBI
BBIUUCIICHUS 3HAUYCHHUI APOOHBIX BBIPAXKEHUH, COIEPKAIINUX OOBIKHOBEHHBIE U IECITUYHBIE IPOOH.

[lepexonuTes OT ofHOW (GOpMBI 3amucu 4Yucend K Apyroil (mpeoOpa3oBbIBaTh MECATHYHYIO JApoOb B
OOBIKHOBEHHYI0, OOBIKHOBEHHYO B JIECTHYHYIO, B YACTHOCTU B OECKOHEUHYIO JIECATUUHYIO JPOOb).

CpaBHUBaTh U YIOPSA0YNBATh PALIMOHAJIBHBIE YUCIIA.

OxpyrisTh uncna.



BBINOMHATE NPUKUAKY M OLEHKY PE3yJbTaTa BBIYMCICHHM, OLCHKY 3HAYEHUN YHCIOBBIX BBIPAIKECHUI.
BbINOMHATE AEWCTBUS CO CTENEHSAMU C HaTypaJbHBIMU NIOKA3aTEISIMH.

IIpuMeHsITh IPU3HAKK JEIMMOCTH, Pa3JI0KEHNE HA MHOKUTEIN HATypaJIbHbBIX YU CEI.

Pemarp  NpakTHKO-OPMEHTHUPOBAHHBIE  3aJayH, CBA3aHHBIE  C  OTHOLICHUEM  BEJIMYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMHU, MHTEPIPETUPOBATh PE3yJIbTAThl PELICHHs 3a1ad C y4ETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMHU PAaCCMAaTPUBAEMBIX OOBEKTOB.

Auaredpanyeckue BbIpaKeHHs

Hcnonb30BaTh anreOpanyeckyro TEPMHHOJIOTHUIO U CHMBOJIMKY, IPUMEHATh €€ B IPOLIECCE OCBOCHMS
y4ebHOro Marepuania.

HaxonuTh 3HaueHust OyKBEHHBIX BBIPAKEHHUH MPH 33JJaHHBIX 3HAYEHUSX IEPEMECHHBIX.

Brimonsate npeoOpa3oBaHUs 1IETOT0 BBIPAKEHUS B MHOTOWICH MPHBEICHHEM MOJOOHBIX CIaracMbIX,
pacKpbITHEM CKOOOK.

BbINONHATE YMHOXKEHHE OJTHOWIEHA HA MHOI'OWIEH U MHOTOWIEHa HA MHOTOYJIEH, IPUMEHATh (DOpMYJIbI
KBaJpara CyMMBbI U KBaJpaTa pa3HOCTH.

Ocy1miecTBIATh pa3ioXeHHe MHOTOWIEHOB Ha MHOXKHMTEIM C IIOMOUIbIO BBIHECEHHS 32 CKOOKH 00IIero
MHOYHTEJIS, IPYIIUPOBKU CJIaraeMbIX, IPUMEHEHHs (POPMYJI COKPAILIEHHOIO YMHOKEHHSL.

[TpumMeHnsaTh NpeoOpazoBaHUs MHOTOUWIEHOB JUIS PELLCHHs pa3IMYHbIX 3a[a4 U3 MAaTEeMaTHUKH, CMEXHbIX
IIPEAMETOB, U3 PEAIBHOM ITPAKTUKH.

Hcnonp30Bath CBOICTBA cTENEHEN C HaTypalbHBIMU IIOKA3aTENISIMU JUIsl IPEOOPa30BAHUS BHIPAKEHUH.

YpaBHeHNsI 1 HEPABEHCTBA

Pemarp sMHENHBIE ypaBHEHMsI C OJHOW IEPEMEHHOM, IPUMEHSAs IMpaBuia Iepexoja OT HCXOJHOIrOo
yYpaBHEHUs K paBHOCHIIBHOMY eMy. IIpoBepsITS, SIBISETCS JIM YUCI0 KOPHEM YPaBHEHUS.

[TpumensTh rpadudeckre METOAbI IPH PEIICHUH JTMHEHHBIX YPAaBHEHHHA U UX CHCTEM.

[lonbupars mnpuMepbl Nap 4YMCEN, SBJSIOIIMXCS pEIIeHHEM JMHEHHOrOo YypaBHEHHs C JABYMs
IIEPEMEHHBIMH.

CTtpouTth B KOOPAMHATHOM MJIOCKOCTH IpauK TMHEHHOIO ypaBHEHHUS C ABYMsI IEPEMEHHBIMU, M10JIb3YACh
rpaduKoM, IPUBOJUTH IPUMEPHI PEIICHNS YPaBHEHUS.

Pematpb cucreMbl IBYX TMHEMHBIX YPaBHEHUH C IBYMSI IEPEMEHHBIMH, B TOM YHUCIIE IpadUUECKU.

CocTaBiATh U pelmarh JMHEMHOE YpaBHEHUE WIHM CUCTEMY JIMHEHHBIX YPaBHEHHUI IO yCIIOBHUIO 3a/layH,
UHTEPIPETUPOBATh B COOTBETCTBUM ¢ KOHTEKCTOM 33J1a4M [TOJIy4E€HHBIN pe3yJbTar.

DOyHKIUH

N300paxaTh Ha KOOpIMHATHOW MNPSMOMl TOYKM, COOTBETCTBYIOIIME 3a/JaHHBIM KOOpJAUHATaM, JIy4H,
OTpPE3KH, HHTEPBAJIbI, 3aMIMCHIBATh YNCIIOBBIE MPOMEKYTKH Ha aIreOpandecKoM si3bIKe.

OTmeyaTh B KOOPIMHATHOM MIIOCKOCTH TOYKHM I10 33aHHBIM KOOPJMHATaM, CTPOUTh I'papUKH JIMHEHHBIX
¢bynkuuit. CTpouTs rpa@uk GyHKIUHN Y = |X|.

OnuceiBaTh ¢ MOMOIIBIO (PYHKIMHA H3BECTHBIE 3aBUCHUMOCTH MEXIY BEIMUYHMHAMHU: CKOPOCTb, BpeMs,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD, IPOU3BOAUTEIBHOCTD, BpEMs, 00bEM paboThI.

HaxonuTh 3HaueHune GyHKIMM M0 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduueckuii cmocod® TpeacTaBlieHUsT W aHanu3a HWHPOPMAIMM, W3BIEKATh U
MHTEPIPETUPOBATH MHPOPMALIMIO U3 TPapUKOB peaIbHBIX MPOIECCOB U 3aBUCUMOCTEH.

K koHIty o0y4yenus B 8 kjacce 00y4aromuics MONy4UT CIEAYIOIINE PeAMETHBIE pe3yIbTaThl:

Yuciia 1 BbIYUCICHHUA

Hcnons30BaTh HayalbHBIE TPEJCTABICHUS O MHOXKECTBE JCHCTBUTENBHBIX YHCEN IS CPABHEHUS,
OKpYTJIEHUS U BBIYMCIIEHUH, H300pakaTh AEUCTBUTEIbHBIC YHUCIIa TOUKAMH Ha KOOPIUHATHON MPSIMOI.

[TpumMeHsATH MOHATHE apUPMETHUYECKOTO KBAJPAaTHOTO KOPHS, HAXOAUTh KBAJpPAaTHbIC KOPHH, UCTIONb3YS
IpU HEOOXOAMMOCTH KaJbKYyJSATOP, BBINOJHATH MPeoOpa3oBaHMs BBIPAXKEHUH, COAEpIKALIMX KBaJpaTHbIC
KOpHH, UCIIOJIb3YsI CBOMCTBA KOPHEM.

Hcnonp30Bath 3anucu OOJIBITUX U MAJTBIX YUCEN C TIOMOIIBIO JECATUIHBIX ApoOeH u crenenei uncia 10.

Auaredpanyeckue BbIpaKeHH



[IpuMeHATh MOHATHE CTENEHM C IEJIbIM II0Ka3aTesleM, BBIIOIHATH IPeoOpa3oBaHMs BbIPaKEHUI,
COJIEPIKAIMX CTEIEHHU C LENIBIM I10KA3aTENEM.

BBINONMHATE TOXIECTBEHHBIE MPEOOPA30BaHUS PALMOHANBHBIX BBHIPAXKEHUH HAa OCHOBE MPaBHJI JIEHCTBUN
HaJl MHOTOWICHAMH M alTeOpandecKUMH IPOOSIMHU.

PackiagpiBaTh KBaspaTHbIN TPEXUICH HA MHOXKHATEIH.

[TpumensTh npeoOpa3zoBaHMs BBIPAKEHUH [UIS PELICHHUS PA3JIMYHBIX 337a4 U3 MAaTEeMAaTUKH, CMEXHBIX
IIPEIMETOB, U3 pPEaIbHON IPAKTUKHU.

YpaBHeHMsI M HEPABEHCTBA

Pemarp nuHelHbIE, KBaIpPATHBIC YPABHEHUS U PALIMOHAJIBHBIE YPABHEHHUS, CBOJAIIMECS K HUM, CUCTEMBbI
JIBYX YPaBHEHUH C IByMs [IEPEMEHHBIMU.

IIpoBOoaMTH IIpOCTENIINE UCCIIEOBAHNS YPABHEHUN U CUCTEM YPAaBHEHMI, B TOM YHUCJIE C IPUMEHEHUEM
rpaduuecKux NpeicTaBiIeHni (ycTaHaBIMBaTh, UMEET JIM ypaBHEHHE WJIM CUCTEMA YPAaBHEHUH pelleHus, ecilu
HMEET, TO CKOJIbKO, U IpOoYee).

[lepexoauth OT cllOBecHOH (OpPMYIMPOBKH 3agauydl K e€ anreOpandeckoid MOAETH C IOMOIIBIO
COCTAaBJICHUS YPABHEHMSI UJIM CUCTEMBbl YPaBHEHUHN, MHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3ajjauu
IIOJIyYEHHBIN pE3yJIbTaT.

IIpuMeHsTh CBOMCTBA YMCIIOBBIX HEPABEHCTB AJI1 CPAaBHEHUS, OLIEHKH, PEIIaTh JUHEHHbIE HEPABEHCTBA C
OJIHOM MEepeMEHHOW U UX CHCTEMBI, /1aBaTh IrpapUuecKylo WUIIOCTPALMI0 MHOKECTBA PEIICHUN HEpPaBEHCTBA,
CUCTEMbI HEPABEHCTB.

DOyHKIUH

IlonuMaTh W HCIONB30BaTh (YHKIMOHAJIbHBIE TMOHATUA M A3BIK (TEPMUHBI, CHMBOJIMYECKHE
0003HAYCHHS), ONPEACIATh 3HAYCHNE (YHKIIMU 1O 3HAYCHUIO apryMeHTa, ONpEeIesaTh CBOMCTBAa (YyHKIMH IO
e€ rpaduky.

Crtpouts rpaduku 3J€MEHTapHbIX (PYHKLIUH BUJIA:

y =k/X,y =x2,y =x3,y = |x|, y = VX, OITiCBIBATH CBOICTBA YHCIOBOI byskiuu no e€ rpaguky.

K koHIly 00yueHus B 9 kjacce o0y4aromuiics MOIy4uT CIEAYIOIINE IPeAMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYUCICHUSA

CpaBHUBaTh U YIIOPSAI0UMBATH PALIMOHAIBHBIE U HPPALlMOHAJIbHBIE YUCIIA.

BoinonusATe apupMeTnueckre ASUCTBUS C pallMOHAIbHBIMU YHCIAMM, COYETasl YCTHHIE U NMHUCbMEHHBIE
MIPUEMBI, BBIITOJIHATH BBIYUCIICHUS C NPPALlMOHAIIbHBIMY YHCIIAMH.

HaxoauTs 3HaueHWs CTENEHEW C LENbIMU IOKa3aTeIsIMH U KOPHEH, BBIUMCIIATH 3HAYEHMSI YHMCIOBBIX
BBIPa)KCHU.

OKpyrisTh JEHCTBUTENbHBIE YHCIIA, BHIIOIHATh MPUKUJIKY pe3yibTaTa BIUMCICHUN, OLIEHKY YHCIOBBIX
BBIPAKCHUM.

YpaBHeHNs U HEPABEHCTBA

Pemarp nuHeiiHble M KBaJpaTHbIE YPAaBHEHUS, YPaBHEHUS, CBOJSIIMECS K HUM, NMPOCTEUIINE TPOOHO-
paloHaIbHbIe YpPaBHEHUSI.

Pemarp cuctemsl OBYX JIMHEHHBIX YpPAaBHEHUH C JBYMs IEPEMEHHBIMU M CHCTEMBI JABYX YPAaBHEHHH, B
KOTOPBIX OJTHO YPABHEHUE HE SIBIISIETCS JTMHEWHBIM.

Pemarp TekcToBble 3aauM aiaredpanyeckuM CHOCOOOM C TOMOIIBIO COCTaBJICHUS YpPaBHEHUS WU
CHCTEMBI JIBYX YPaBHEHHH ¢ ABYMsI IEPEMEHHBIMHU.

[IpoBoauTh MpOCTEMIINE UCCIAENOBAHUS YPABHEHUM U CUCTEM YPABHEHMM, B TOM YHCJIE C IPUMEHEHUEM
rpaduuecKux MpecTaBiIeHni (yCTaHaBIMBaTh, UMEET JIM YpaBHEHHE WM CUCTEMa YPaBHEHUHN peIIeHus], eCliu
HMMEET, TO CKOJIbKO, U TIpouee).

Pemarp nuHeliHble HepaBeHCTBA, KBaJpaTHbIE HEPaBEHCTBa, HM300pa)kaTh pELIEHHE HEPAaBEHCTB Ha
YHCJIOBOM MPSIMOM, 3aIIUCBHIBATh PEIIEHUE C [IOMOIIBIO CHMBOJIOB.

Pemarp cucreMpl JMHEMHBIX HEPaBEHCTB, CUCTEMBl HEPABEHCTB, BKIIOYAIOIIME KBaJpaTHOE
HEPaBEHCTBO, M300pakaTh pEIIEHUE CHCTEMbl HEPABEHCTB HA YHCIOBOW MPSMOMW, 3alUCBHIBATH PEIIEHUE C
ITOMOIIIBK0 CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA NP PELIEHUH Pa3IMYHBIX 3a7ad.



DOYyHKIUA
PacrioznaBate (yHKIMM W3y4YeHHBIX BUAOB. [loKa3plBaTh CXEMATHUECKH pACIOJOKEHUE Ha

KOOPJIMHATHOH IIIOCKOCTH rpadukoB GpyHKimid Buaa: Y = kx, y = kx + b,y =k/x,y =ax2 + bx +c,y=x3,y =
VX, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHUIT KO3(DDHIUEHTOB, OMICHIBATH CBOMCTBA DYHKIIHIL,

Ctpouth M wu300pa’kaTh CXEMaTHUECKH TIpauKH KBAJAPATUYHBIX (YHKIHUI, OMUCHIBATH CBOMCTBA
KBaJPaTUYHBIX QYHKLIUH 110 UX rpadukam.

Pacnio3naBath KBagpaTHUHYIO (GYHKIHUIO 110 (OpMYIIe, TPUBOAUTH MPUMEPHI KBaPAaTUUHBIX (QYHKIHUN U3
peanbHON )XNU3HU, (PU3UKHU, TEOMETPHUH.

YucioBble MOCI€10BATETHOCTH U MPOTPecCHH

Pacrnio3naBath apupmMeTHIecKyI0 ¥ TE€OMETPUIECKYIO IIPOTPECCUH MPH PasHbIX croco0ax 3aJaHus.

BEINONHATE BBIYUCIEHHS ¢ UCHOIB30BaHUEM (OPMYI N-TO WieHa apu(METHUECKOW U T€OMETPHUECKOM
IPOTPECCHii, CyMMBI TIEPBBIX N YICHOB.

N300paxkaTh WwieHBI OCIEI0BATEILHOCTH TOYKaMH HA KOOPAWHATHON TIIOCKOCTH.

Pemrate 3amaun, CBS3aHHBIE C YHCIOBBIMHU ITOCIIEAOBATEILHOCTSIMHU, B TOM YHCIE 33/1a4l U3 pealbHOU
KHU3HH (C UCTIOJIB30BAHUEM KAJIBKYJISITOPA, HU(PPOBBIX TEXHOIOTHIA).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3jiesioB U deKkTpoHHbIE (LM pPOBbHIE)
KoHnTpoJubHbie
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
1 Yucna v BEIYKCIICHUS. o5 1 bu6nmoreka [IOK
PannonanpHbIE Uncna https://m.edsoo.ru/7f415b90
bu6nmoreka [IOK
2 Anrebpanyeckue BhIpaXKeHUs 27 1 https://m.eds0o.ru/7f415690
bubnunoreka LIOK
2 1
3 ¥/ PABHCHITT H HEpABCHCTEA 0 https://m.edsoo.ru/7f415b90
4 Koopaunatel u rpaduxmu. 24 1 bubmuorexa [JOK
OyHKIUU https://m.edsoo.ru/7f415b90
bubnunoreka LIOK
5 I1 600 6 1
OBTOPCHIE 1 ODODIEHHE https://m.edsoo.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB 102 5
I10 ITPOT'PAMME




8 KUIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U JuekTpoHHbIe (LM (pPOBbLIE)
KonTpoJbHbIe
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
Yucna u BEIYKCIICHUS. bu6nmoreka [IOK
1 15
KBanpatHbie KOpHH https://m.edsoo.ru/7f417af8
, IC‘II/I:JI: u BbI‘IeI/ICJIeHI/IH. , Butmiorexa LIOK
TEIEHD © BN https://m.edsoo.ru/7f417af8
MoKasaresiem
Anrebpanueckue
3 BbIpakeHusi. KBagpaTHsiii 5 1 bubmmorexa LIOK
P PP https://m.edsoo.ru/7f417af8
TPEXUICH
. Aﬂrz6iaﬂquKHe . , BuGmorexa LIOK
BEIPKCHHUS.
P https://m.edsoo.ru/7f417af8
Anrebpanueckas 1poob
YpaBHEHUsI U HEPABEHCTBA. bubnnorexa [JOK
5 15 1
KBanparHbie ypaBHEHHUS https://m.edsoo.ru/7f417af8
6 YpaBHEHUS 1 HEPABEHCTBA. 13 bubmmoreka [JOK
CucTembl ypaBHEHHI https://m.edsoo.ru/7f417af8
7 YpaBHEHUS 1 HEPABEHCTBA. 12 1 bubmmoreka [JOK
HepasenctBa https://m.edsoo.ru/7f417af8
8 Oynkuunu. OCHOBHbBIE 5 bu6nmoreka LIOK
HOHSTHS https://m.edsoo.ru/7f417af8
9 Oynkuuu. Yucinossie 9 Bu6mmoteka [JOK
byHKIIH https://m.edsoo.ru/7f417af8
bu6nmorexa LIOK
1 IT 1
0 OBTOpeHHE H 000DICHHE 6 https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB 102 5

I10 ITPOT'PAMME




9 KJIACC

KoaunuyecTBO 4acoB

Ne HaumenoBaHue pa3jiesioB u JaeKkTpoHHbIE (HU(POBHIE)
n/n TeM MPOrpaMMBbl Bcero Kontponueie o0pa3oBaTejibHbIE pecypchbl
padoThI
1 Yucna u BEIYHCIICHUS. 9 bu6mmoreka [IOK
JIeCTBUTENBHEIE YHCIIA https://m.edso00.ru/7f419d08
VYpaBHEHUS U HEPABECHCTBA.
2 yEaBHeHI/Iﬂ c omlzoﬁ 14 1 bubmorexa HOK
. https://m.edsoo.ru/7f419d08
MepeMEHHOMN
3 YpaBHEHUS U HEPABEHCTBA. 14 1 bubmmoreka [JOK
Cucrembl ypaBHEHUI https://m.edsoo.ru/7f419d08
4 VYpaBHEeHUS 1 HEPABEHCTBA. 16 1 bubmuorexa [JOK
Hepasencraa https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
> Dy 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 UwucoBbIe TIOCIIE0BATEIHHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpEHHME, 0000IICHUE, 18 1 bu6mmoreka [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/7f419d08
OBILIEE KOJIMYECTBO YACOB I10 102 6

I[TPOTPAMME
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