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MNOACHUTEJIBHAS 3AIINCKA

Anrebpa sBiS€TCS OJHHMM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILEro
oOpa3oBaHHs: OHAa 00EeCTIeYnBaET U3YUCHHE IPYTUX AUCHIUIUIMH, KaK €CTeCTBEHHO-
HAay4yHOTo, TaK ¥ TyMaHUTApHOIO ILHKIOB, €€ OCBOCHHME HEOOXOOUMO IS
IPOAOJDKEHUs 00pa30BaHUs U B MOBCEAHEBHOM KU3HU. Pa3BuTHe y o0yuaronmxcs
Hay4YHBIX MPEJCTABIECHUN O TMPOUCXOKIACHUM U CYIIHOCTH alre0panyeckux
abcTpakiui, cnocobe OTpakeHUs MAaTeMaTUIECKOM HAyKOM SIBIICHUN M TPOIECCOB
B MpUpOJe U OOIIECTBE, POJIM MATEMAaTHYECKOTO MOJEIHPOBAHUS B HAYyYHOM
MO3HAHUM U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
U KaueCTB MBIIIJICHUs, HEOOXOAUMBIX I aJanTaluyd B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydenune anreOpbl oOecmeurMBaeT pa3BUTHUE YMEHHUs HaAOIOJATh,
CpPaBHUBATb, HAXOJUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBILUICHHUS,
CIIOCOOHOCTH apryMEHTUPOBAHHO OOOCHOBBIBATH CBOM JCHCTBUS M BBIBOJBI,
(dopmynupoBath yrBepkAeHUs. OcBOeHUE Kypca aaredpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJIEHUST OOYy4YaloUUMXCs: OHU MCIOJNb3YIOT JE€AYyKTHBHBIE U
MHIYKTUBHBIE PACCYyKJEHUsA, 0000IIEHNE U KOHKPETH3al1I0, a0CTparupoBaHue U
aHajmornto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O00BEM
CaMOCTOSITENIbHOM  1€ATEIbHOCTH OOYYaloIUXCsl, IOATOMY CaMOCTOSITEIbHOE
pelIeHne 3aa4 ABJSETCS peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUEHUsI.

B ctpykType nporpammsl yaeOHOTO Kypca «Ayredpay 1Jis OCHOBHOTO OOLIETOo
00pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COAEPKATEIbHO-METOAUYECKUE JIMHUU:
«Uucna ¥ BBIUMCIECHUSD?, «ANredOpadyeckue BBIPAKECHHS», «YpaBHEHUA H
HepaBeHCTBa», «DyHkmum». Kaxnmas w3 3THX coAepKaTeabHO-METOAUYECKUX
JIMHUM Pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3YUYEHHUsI Kypca, B3aUMOJIEHCTBYS C
IpPYrUMHU €ro JuHusMUA. B Xoxe wu3ydeHuss y4yeOHOro Kypca oOO0y4arolmuMcs
MPUXOIUTCS JIOTUYECKU PACCYKIATh, MCIOJb30BaTh TEOPETUKO-MHOKECTBEHHBIM
A3blK. B CBSI3M ¢ 3TUM B mporpaMmy y4yeOHOro kKypca «AmnreOpa» BKIIFOUEHBI
HEKOTOpPBIE OCHOBBI JIOTMKH, IPEJACTABICHHBIE BO BCEX OCHOBHBIX pa3eiax
MaTeMaTHYECKOro 00pa3oBaHUs M CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYaIOIIMMUCS
OCHOB YHUBEPCAIBHOIO MATEMATUYECKOTO sA3bIKa. COAEPKATENBHON U CTPYKTYPHOU
OCOOEHHOCTBIO Y4eOHOro Kypca «AnreOpa» SBISETCS €ro MHTErPUPOBAHHBIN
XapakTep.

Copnepxxanne nuHUM «YUucna M BBIYUCIEHHUS» CIY>)KUT OCHOBOM iAo
JaJIbHEHIIIer0 U3Y4YeHHs] MaTeMaTUKU, CIIOCOOCTBYET Pa3BUTHIO Yy OOYYaIOLIUXCS
JIOTUYECKOTO MBIILIEHUS, POPMUPOBAHUIO YMEHUS MOJIB30BATHCS aJrOPUTMaMHU, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAMMBIX JIJISl TIOBCEIHEBHOM
KU3HU. Pa3BUTHE MOHATHS O YKCIIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
CBSI3aHO C PALMOHAIBHBIMHU M MpPPaIMOHATBHBIMU YHCIIaMH, (POPMUPOBAHHUEM



NPEACTABICHUH O ICMCTBUTEIIBHOM YUCIE. 3aBEPLICHUE OCBOEHHUS YUCIOBOM JIMHUU
OTHECEHO K cpefiHEMY 00111eMy 00pa30BaHHUIO.

Copeprkanue IByX anreOpandeckux JUHUN — « AJreOpandeckue BhIPaKeHU
U «YpaBHEHUS] U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Yy OOYUAIOIIUXCS
MaTeMaTUYECKOro amnmnapara, HeOOXOAUMOTo Uil PEHIeHMs 3a/ad MaTeMAaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTHPOBAaHHBIX 3a/1a4. Ha ypoBHE OCHOBHOIO
oO1ero o6pa3oBaHus y4eOHBI MaTepuan TrpyNninupyeTcss BOKPYT PalMOHAIbHBIX
BbIpOKEHUN. AjreOpa JEMOHCTPUPYET 3HAUEHHE MATEMATUKU Kak s3bIKa JUIs
MIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEH, ONUCAaHUs MPOLECCOB U  SBJICHUM
peanbHOro Mupa. B 3agaun oOydeHus anredpe BXOAAT TAKKe JaJIbHENIEe pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHHSI, HEOOXOIMMOTO0, B YaCTHOCTH, JJISi OCBOCHHUS Kypca
uHOpPMATUKK, U  OBJAJCHHE HABBIKAMH  JEAYKTHUBHBIX  PACCYXICHHIL.
[IpeoOpa3zoBaHue CHUMBOJBHBIX (OPM CHOCOOCTBYET pPa3BUTHIO BOOOpaKeHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Conepxxanue GyHKIIMOHAIBHO-Tpa)UUECKON JIMHUM HAlIEJICHO Ha MOJTyYeHHE
oOyJaronMMucs 3HaHUM O (PYHKIUSAX KaK Ba)KHEHIIEH MaTeMaTH4eCKOW MOZENn
JUI OTIMCAHUS ¥ UCCIEI0OBAaHUS pa3HOOOPa3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
obmiectBe. M3yueHne matepuana CiocoOCTBYET Pa3BUTHIO y O0yUYaIOIIUXCSl YMEHHUS
UCIIOJIB30BaTh PA3JINYHBbIE BBIPA3UTEIBHBIE CPEACTBA S3bIKA MATEMaTUKH —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpapuyecKkue, BHOCUT BKIaA B (HOPMHUPOBAHHE
MPEACTABICHUI O POJIM MATEMATUKU B PA3BUTHH LIMBHIIM3ALUU U KYJIBTYPBIL.

CormacHo yueOHOMY IiaHy B 7—9 Kiaccax u3ydaeTcs Y4YeOHBIA Kypce
«AureOpa», KOTOPBIM BKJIIOYAET CIEIYIOLUIME OCHOBHBIE PA3AEINbl COJECPIKAHUS:
«Yucna u BBIUMCICHUA», «ATeOpanyeckre BBIPAKEHUSD», «YpaBHEHUS U
HEpaBEHCTBA», « DyHKLIMM.

Ha uzyuenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 gaca (3 gyaca B Heneno), B 8 kiracce — 102 gaca (3 yaca B Henenmo), B 9 kinacce
— 102 yaca (3 gaca B He/IeO).



COILEPKAHUE OBYUYEHUSA
7 KIIACC

Yuciia ¥ BBIYUCICHUA

Jpo6u OOBIKHOBEHHBIE M JECSATHYHBIC, MEPEX0]] OT OJHON (HOpMBI 3amucu
npobet k gapyroi. IloHATHE panWOHATBLHOTO 4YHCJA, 3alHCh, CpPaBHEHHE,
yHOPSIOYUBAHUE  pallMOHATBHBIX 4YHceNl. ApumeTudyeckue ACUCTBUS C
palMOHAIIBHBIMUA YHClIamMu. PemieHue 3aga4 u3 peanbHOU MPAKTUKH HA 4acTH, Ha
TpoOH.

CreneHp C HaTypaJbHBIM IIOKa3aTelieM: ONpeaeieHue, MpeoOpa3oBaHUe
BBIPA)KEHHMI HA OCHOBE OIPEAEIICHUs, 3alich 00apIMX yncell. [IponeHTsl, 3anuch
IPOLEHTOB B BHUJE ApoOU U ApoOU B BHUJE MPOLEHTOB. TpU OCHOBHBIE 33Jaud Ha
IIPOLICHTHI, pELICHUE 3a7a4 U3 PEAIbHOU IPAKTUKHU.

[IpuMeHEHNE TPU3HAKOB  JEIMMOCTH, Pa3jIOKEHWE Ha  MHOKWTEIU
HaTypAJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4ucile nmpsMas U oOparHas
MIPONIOPLIMOHAIBHOCTH.

AJire0panvecKue BbIPaKeHUs

[lepeMeHHBIE, YNCITOBOE 3HAYCHHUE BBIPAKECHUS C NIEPEMEHHOM. JlommycTrMBbIe
3Ha4YEeHUS NepeMeHHbIX. [IpencTaBnenne 3aBHCUMOCTH MEXKY BEJIMYMHAMU B BHJIE
(dopmynbsl. Beruucienus no popmynam. [IpeodpazoBanne OYKBEHHBIX BbIPAKEHU,
TOKJECTBEHHO paBHbIE BBIPAKEHUS, IpaBUia NpPeoOpa3oBaHUs CyMM H
IPOU3BE/ICHUH, TPaBUIIa PACKPBITHS CKOOOK U MPUBEIECHUS TOJOOHBIX ClIaraeéMblX.

CBONCTBA CTENEHU C HATYPAIBHBIM ITOKA3aTEIIEM.

OpnHowiensl 1 MHOTOWIEHbI. CteneHb MHOrowieHa. CiioxeHue, BhIUUTAHUE,
YMHOXXE€HHE MHOTOWICHOB. DOpPMYJIBI COKPAIEHHOIO YMHOXKEHHU: KBaJAPaT CyMMBI
1 kBagpat pasHoctu. opMyna pa3HOCTH KBaaApaToB. Pa3znokeHne MHOTOUYJIEHOB Ha
MHOKHTEIIH.

YpaBHeHMs U HEPABECHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHMS, MpaBWia MNpeoOpa3oBaHMs YpPaBHEHHS,
PAaBHOCHJIBHOCTb YPABHEHUM.

JIuneliHOE ypaBHEHME C OJHOM IEPEMEHHOM, YMCIO KOPHEU JMHEWHOIO
ypaBHEHUSI, PEIICHUE JIMHEWUHBIX ypaBHEeHUN. COCTaBIICHUE YPAaBHEHUH 110 YCIOBUIO
3anaun. Pemenne TeKCTOBBIX 3a1a4 ¢ IOMOLIBIO YPABHEHUN.

JIuneliHoe ypaBHEHUE C JABYMsI MEpeMEHHbIMU U ero rpaduk. Cucrema AByX
JIMHENHBIX YpPaBHEHUW C JBYMs I[EPEMEHHbIMU. PelleHue cucreM ypaBHEHUU
croco0oM MoACTaHOBKU. [IpriMephl peleHust TEKCTOBBIX 33/1ay ¢ TOMOILBIO CUCTEM
YPaBHEHUN.

DyHKUNH



Koopaunara Touku Ha npsMou. UucinoBele TPOMEXYTKU. PaccTossHrEe MEX Ty
JBYMSI TOUKaMHU KOOPAMHATHOW MPSMOM.

[TpsimoyronbHas cucrema xkoopauHat, ocu OX u Oy. Alcuucca U opauHaTa
TOYKH Ha KOOPAWHATHOM mockocTu. [Ipumepsl rpadukoB, 3aqaHHbIX GOpMYTIaMu.
Yrenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonsatue pynkunu. ['padux pynkumn.
CgoiictBa ynkiui. JIunerinas gynkuus, e€ rpaduk. ['paduk ynkuum y = [X|.
['padmyeckoe penieHue TMHEHHBIX YPAaBHEHUHN U CUCTEM JTUHEHHBIX YPaBHEHHIA.

8 KJIACC

Yuciia 1 BBIYHCICHUS

KBagparHpiii kopeHbp u3 uwucia. [loHATHe 00 HppaLMOHAIBLHOM YHCIE.
Hecstuunbie TpUOIMHKEHUST UppallMOHANIbHBIX yKcen. CBolcTBa apuMeTUYECKUX
KBaJIpaTHBIX KOPHEH U UX MPUMEHEHHE K TPE0OPa30BaHUIO YUCIOBBIX BbIPAKEHUI
Y BBIUHCIICHUSAM. Jl€ICTBUTEIBHBIEC YUCIIA.

CreneHsb ¢ HenbIM MoKa3zaTeneM U €€ cBoiicTBa. CTaHaapTHAS 3aMKUCh YUCTA.

AJire0OpanvecKue BbIPaKeHUs

KBagpaTHbI TPEXUIIEH, PA3JIOKEHUE KBAJAPATHOIO TPEXWICHA HA MHOKHUTEH.

AnreOpandeckas ApoOb. OCHOBHOE CBOMCTBO anreOpandeckoi JpoOu.
CnoxxeHue, BbIUWTAHUE, YMHOXKECHHE, JEJCHUE anredpandyeckux ApoOeH.
PanmonanbHble BBIpAKEHUS U UX IPEOOpa30OBaHHUE.

YpaBHeHUA U HEPABEHCTBA

KBaapatHoe ypaBHeHue, (hopMyia KOpHEN KBaapaTHOro ypaBHeHus. Teopema
Buera. Pemenune ypaBHEHUN, CBOIOSIIMXCA K JMHEWHBIM M KBAaJAPATHBIM.
[Ipocreiimne qpoOHO-palOHATbHBIE YPABHEHUS.

I'padmyeckas uHTEpIpeTalds YpaBHEHUH ¢ JBYMSI IEPEMEHHBIMU U CHUCTEM
JIMHEMHBIX ypaBHEHUW C JBYMs II€peMEHHbIMHU. llpumepsl pemeHus Ccuctem
HEJIMHENHBIX YPABHEHMI C IBYMS [IEPEMEHHBIMU.

Pemenuie TeKCTOBBIX 3a7a4 aIredpandeckium CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OAHON NMEPEMEHHOM.
PaBHOCUMIIBHOCTH HEpaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW MEPEMEHHOM.
CucTeMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOM.

DOyHKIUU

[Tonsitne pynkuuu. O061acTh ONpeneNeHUss 1 MHOKECTBO 3HAUCHHUM (DyHKIIMH.
CnocoObl 3a1anust QyHKIMMA.

I'padux pynkuuu. UYrenue cBoiicTB PyHkIuu 1o e€ rpaduxy. [Ipumepsr
rpa@ukoB (QYHKIHMA, OTPAKAIOIIUX PEATbHbBIE MPOLECCHI.



OyHKIMK, ONUCHIBAIOIIME TPSIMYI0O U OOpaTHYH MPOMOPIHOHAIBHEIE
3aBHCHMOCTH, uX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [paduueckoe
pelIeHUE YPaBHEHNUN U CUCTEM YPABHEHUM.

9 KJIACC

Yucaa 1 BBIYMCICHUA

PannonanpHbie yuCla, UppalMoOHaIbHbIE YUCIIA, KOHEYHbIE U OECKOHEUHbIE
JeCATUYHbIE ApoOH. MHOKECTBO AEHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIE YUCIIA
Kak OECKOHEUHbIE JeCATUYHBbIE IpoOu. B3anMHO OJHO3HAYHOE COOTBETCTBUE
MEXKy MHOKECTBOM JAECHCTBUTENBHBIX YUCET U KOOPIUHATHOUN MPSIMOIA.

CpaBHeHHE JIEHCTBUTENBHBIX 4YHUCEN, apuMeTuyecKkue ACHCTBHUS C
JNEUCTBUTEIBHBIMU YUCIIAMU.

Pa3mepsl OOBEKTOB OKPYKAIOIIETO MUpPA, JIUTEIBHOCTh MPOLECCOB B
OKpY’KaIOILEM MUpE.

[Tpubnmx€HHOE 3HAUEHUE BEJIIMYMHBI, TOYHOCThH NpUOIMKeHus. OKpyrieHue
yucen. [[puknka u onieHka pe3yJabTaToB BEIYUCICHUMN.

YpaBHeHUA U HEPABEHCTBA

JlunentHoe ypaBHeHue. PelieHue ypaBHEHMH, CBOASLIMXCA K JIMHEHWHBIM.

KBagpatHoe ypaBHeHue. PenieHue ypaBHEHMM, CBOAAIINUXCSA K KBAJPaTHBIM.
bukBaaparHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUN TPETbEU M YETBEPTOU
CTETIEHEN Pa3I0KEHNEM Ha MHOKHUTEIIH.

Pemenue npoOHO-pallMOHANIBHBIX YpaBHEHMH. PenieHue TEKCTOBBIX 3aaad
anredpandyeckuM METOJIOM.

VYpaBHeHHe ¢ AByMs NEepeMEHHBbIMU U ero rpaduk. Pemenue cuctem nByx
JMHEWHBIX YPABHEHHN C ABYMS IIEPEMEHHBIMU. PellleHre cCucTeM IByX ypaBHEHH,
OIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoM creneHu. I['paduyeckas
UHTEpIIpETalNs CUCTEMBl YPABHEHUN C IBYMsI IIEPEMEHHBIMH.

Pemennie TEKCTOBBIX 3a71a4 aaredOpanyeckuM crocoooMm.

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienrne JMHENHBIX HEPABEHCTB C OJAHOM IlepeMeHHOW. PemieHne cucrem
JUHEWHBIX HEPABEHCTB C OAHOW TmepeMeHHOM. KBampaTHele HeEpaBeHCTBaA.
I'paduueckas wuHTEpHpeTalysi HEPABEHCTB M CHUCTEM HEPABEHCTB C JIBYMS
IIEPEMEHHBIMH.

DOyHKIUU

KBagpatnunas dynknus, e€ rpaduk u cpoiictBa. [lapabona, KoopauHATHI
BEPIIMHBI TapadoJIbl, 0Cb CUMMETPUU MAapadOJIbI.

I'padukn Gyrximit: y = kx, y = kx + b, y = kix, y = x3,y =Vx, y = |X| , n ux
CBOMCTBA.

Yucsi0BbIE OCTEA0BATEIBHOCTH M NIPOIPECCHH



[loHATHE YHCIIOBOM MOCIEAOBATEIBHOCTU. 3aJaHUE IOCJIEN0BATENbHOCTH
peKkyppeHTHOH popMyoit u popmysiolt N-To wieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Popmynbsl N-ro 4ieHa
apu(pMETUYECKON U T€OMETPUUECKOM MPOTrpeccuii, CyMMbI IEPBBIX N UJICHOB.

N3o0pakeHne YaeHOB apU(PMETHYECKOM U TEOMETPHUYECKON Mporpeccuid
TOYKAMH Ha KOOPAMHATHOM IIJIOCKOCTU. JIMHEWHBIM M SKCIOHEHUHUAJIBHBIA POCT.
Cno>xHbI€ IPOLIEHTHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE Ppe3yJbTaThbl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca
«Anre0Opa» XapaKTepU3yIOTCs:

1) naTpuoTHYECKOE BOCIINTAHNE:

IPOSIBIICHMEM HMHTEpeca K IMPOLUIOMY W  HACTOSALIEMY POCCHUHCKOU
MaTeMaTUKH, LEHHOCTHBIM OTHOLIEHWEM K  JIOCTH)KEHMSAM  POCCHUUCKHUX
MAaTEMAaTUKOB M POCCUMCKONM MAaTEMaTHYECKOM IIKOJBI, K MCIOJB30BAHUI 3THX
JOCTHKEHHUM B APYTUX HayKax U MPUKIAJAHBIX cepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO 00SI3aHHOCTEN IpakIaHUHA U PeAI3alUu €ro
MpaB, NPEICTAaBICHUEM O MaTEMaTUYECKHX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, MPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYK/IEHUIO 3TUUECKUX MTPOOJIEM, CBA3aHHBIX
C IPaKTUYECKUM NPUMEHEHHEM JOCTHIKEHUN HAyKH, OCO3HAaHHEM Ba)XHOCTU
MOPaJIbHO-3TUYECKUX ITPUHLIHIIOB B IESTEIbHOCTH YYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAHOBKOM HAa aKTHMBHOE Y4YacCTHE€ B PEIICHUM IPAKTUYECKHX 3a]ad
MaTEMaTUYECKOM HANpPaBICHHOCTH, OCO3HAHMEM BA)XHOCTH MaTE€MAaTHYECKOIO
o0pa3oBaHMs Ha MPOTSHKEHUU BCEU MKU3HMU U1l YCIEIIHOM NpodeccruoHaIbHOM
JEATEIbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
OCTPOEHUEM MHAMBHUAYAIbHON TPaeKTOPUU 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIIEHUM, PacCyKIEHUH, YMEHUIO BHUIEThH
MAaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpPHUEHTalMel B JCATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX
IpeICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlecTBa, MOHMMAHMEM MATEMAaTHMUYECKOW HayKu Kak cepbl 4YeloBeueCKon
NEATEIbHOCTH, JTANOB €€ pa3BUTUSA W 3HAYMMOCTH JJIA PA3BUTHUS LUBHINA3ALMUH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKU U MATEMATHYECKOW KYyJbTYpOW KaK CPEICTBOM
MIO3HAHHUS MHpA, OBJIAJCHUEM MNPOCTEHIIMMH HaBBIKAMHU HCCIEA0BATEIbCKOM
NEATEIIbHOCTH;



6) ¢usuyeckoe BocnuTanme, GopmMHUpOBaHHE KYJIbTYPHI 310POBbS W
IMOLMOHAJIBHOTIO 0JIAT OOy UM

TOTOBHOCTBIO NPUMEHATh MaTeMAaTUYECKUE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbSl, BEIEHUS  370poBOro  oOpa3a JKU3HM  (340pOBOE  IHTaHUE,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH H  OTHAbIXa, peryispHas (Qusudeckas
aKTUBHOCTBD), COPMUPOBAHHOCTHIO HaBbIKA PeIIEKCHH, TPU3HAHNEM CBOETO MpaBa
Ha OIIMOKY M TaKoro e IpaBa JApyroro 4yeioBeKa;

7) 3K0JIOTHYECKOe BOCTIHTAHHE:

OpUEHTalMeN HAa MPUMEHEHUE MaTEMaTUYECKUX 3HAHUH JJIs PEeIICHUs 3a1a4 B
00JacTU COXPAHHOCTH OKPYKAIOUIEH cpenbl, MIIaHUPOBAHUS MTOCTYIIKOB U OLEHKU
UX BO3MOJKHBIX MOCJIECTBUM JJI OKpPY>KaIOIIEH Cpe/Ibl, 0CO3HAHUEM TJI00ATEHOTO
XapaKTepa KOJOTMYECKUX MPOOIEM U IyTEH UX PELICHUS;

8) aganTanmua K M3MEHSIIOIIUMCH YCJOBHUSIM CONMAJIbHOI W MPUPOTHOI
cpeabl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEONPENEIEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Yepe3 MPAKTHUECKYIO JIEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Y APYTHX JIFOJIEH, MPUOOPETATh B COBMECTHOM AESITEIIbHOCTUHOBBIE
3HAHMS, HABBIKM M KOMIIETEHIIMU U3 ONBITA JPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMM HOBBIX 3HAHUM, B TOM YHCIE
(bopMynHpOBATH UIEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SBJICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTBI COOCTBEHHBIX 3HAHUM H
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallHIO0, BOCIPUHUMATb
CTPECCOBYIO CUTYallMI0 KakK BBI30B, TpPEOYIOLIUN KOHTpMEpP, KOPPEKTUPOBATH
MPUHUMAEMBbIE pElIeHUs U JeHCTBUS, (OPMYIUMPOBaTh U OLICHUBATH PHUCKU H
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE J1eliCTBUS

ba3oBble jornueckue AecTBUs:

e BBIABISITh U XapaKTEPHU30BaTh CYIIECCTBCHHBIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHATHHA, OTHOIICHUA MEXIy MOHATHAMHU, (OpMyIHpoBaTh
OTpECNCHUS  TOHATHM, YCTAHABIMBATh CYIICCTBEHHBIM  IPU3HAK
Kiaccu(ukayu, OCHOBAaHUS Il OOOOIIEHUS W CpPaBHEHHS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPeoOpPa3OBBIBATH  CYXKIACHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIIbHBIC, CIWHWYHBIC, YAaCTHBIC M OOIIHE,
YCIIOBHEBIC;



BBISIBIIATH ~ MAaTEMAaTHYECKUE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurs B (akTax, JAHHBIX, HAONIOACHHUAX W YTBEPIKICHUSX,
npeyiaraTh KpUTEPUHU TS BRISIBJICHHSI 3aKOHOMEPHOCTEH M TIPOTHBOPEUHIA;
JienaTh BBIBOABI C HWCITOJIB30BAHWEM 3aKOHOB JIOTHKH, JIEAyKTUBHBIX U
WHIYKTUBHBIX YMO3AKITIOUCHUN, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;
pa30upaTh TOKa3aTEIbCTBA MATEMATHUYCCKUX YTBEPKICHUNA (TIPSIMBIE U OT
MPOTUBHOTO), TPOBOAWTH CAMOCTOSITEIIBHO HECIIOKHBIC JTOKa3aTeIhCTBA
MaTeMaTH4ecknx (aKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC PACCYKICHUS,
BBIOMpATh CIOCOO pelieHus y4eOHOM 3ajaud (CpaBHUBATh HECKOJBKO
BapHAHTOB pEIICHHS, BBIOMpaTh HamOONEe MOIXOIANMA C yIETOM
CaMOCTOSATEILHO BBIJICTICHHBIX KPUTCPHUEB).

Ba3oBrle ucciienoBarejbcKkue 1eCTBUA.

UCITI0JIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUN MHCTPYMEHT MO3HAHUSA,
dbopMyIMpoBaTh BOMPOCH], (DUKCUPYIOIIME MPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENIHO YCTaHABJIMBATH HCKOMOE | JaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHCE,

MPOBOJUTh IO CAMOCTOSTEIBLHO COCTABICHHOMY IUIAHY HECIOXKHBIN
HKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAHKE TI0 YCTAHOBIIEHUIO OCOOCHHOCTEHN
MaTEeMaTU4YeCKOro 00bEKTa, 3aBUCUMOCTEN O0BEKTOB MEKY COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIICHUSI U BBIBOABI 110 pe3yJibTaTaM
POBEAEHHOTO HAOIONCHUSA, WCCIIECIOBAaHMS, OIEHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIICHMIA;

MPOTHO3UPOBATh BO3MOXXHOE PAa3BUTHUE TMPOIIECCa, a TAKKE BBIIBUTATh
MIPEATNOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITH HEJOCTAaTOYHOCTh M HW30BITOYHOCTh HH(POpPMAIUM, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUS 3a4a4u;

BbIOMpaTh, AHAJIU3UPOBATh, CUCTEMATU3UPOBATH M HUHTEPIPETUPOBATDH
MH(OPMAIUIO Pa3IMYHbIX BUAOB U (DOPM MpEICTaBICHUS;

BbIOMpaTh (GOpMY MpPEACTaBICHUS HHPOPMALMH U WIUTFOCTPUPOBATH
peliaemMble 3aJayd CXeMaMH, JIuarpaMMamH, WHOM Trpadukold U uX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh WMH(OpPMALMK O KPUTEPUSIM, MNPEII0KEHHBIM
YUUTEIEM UIH CPOPMYIHUPOBAHHBIM CAMOCTOSTEIBHO.

KoMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUA:

BOCIIpPUHUMATD U (bOpMy.]'IHpOBaTB CYXKIACHUSA B COOTBCTCTBUU C YCIIOBHUAMU
H OCJIsAIMHU O6IHGHI/I$I, SICHO, TOYHO, 'PAMOTHO BbIPpA’KaTh CBOXO TOYKY 3PCHHA



B YCTHBIX M IMUCBMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS IO XOJy PELICHHUS
3a/1a4yi, KOMMEHTUPOBATH ITOJYyYEHHBIN pe3yJIbTaT;

e B X07€ 00CYXJIeHHs 337]aBaTh BOIIPOCHI IO CYIIECTBY 00CYX AAEMOI TEMBI,
po0JieMbl, perraeMoi 3a/1aduu, BICKa3bIBaTh UJIEH, HAIICJIEHHBIE HA TIOUCK
pelIeHus, COIOCTABIATh CBOM CYXKICHHS C CYXICHUSAMH JPYrUX
YYaCTHUKOB JHayiora, oOHapyUBaTh Pa3IMYME U CXOJCTBO MO3MIMH, B
KOPPEKTHOH popme popMyIrpoBaTh pa3HOTIACHS, CBOM BO3PAKEHUS;

e TMpPEACTABIATH  PE3yNbTaTbl  pENIEHUS  3aJadd,  SKCIEPUMEHTA,
UCCIICZIOBAHUS, POEKTA, CAMOCTOSTEIHHO BBIOMPATH (pOPMAT BBICTYIUICHHS
c y4€TOM 3aja4 IPE3EHTALNN U OCOOEHHOCTEN ayIUTOPUH;

e IIOHMMATh U MCIIOJIB30BATH IPEUMYILECTBA KOMAHIHOM ¥ MHIUBUyJIbBHON
paboTHI U pelIeHUN Y4eOHbIX MaTEMaTHUECKHUX 3a]1aY;

e IPUHUMATH LIETIb COBMECTHOM AESITENBHOCTH, TUIAHUPOBATh OPTraHU3aLNI0
COBMECTHOI paboOThl, paclpeneiasTh BuAbl padOT, I0roBapUBaThCH,
o0Cy>KIaTh IPOLIECC U Pe3yJIbTaT padOoThl, 0000IIaTh MHEHHSI HECKOJIBKUX
JIIOJICH;

e YYACTBOBaTh B TIPYNNOBBIX QopMax paboTel (0OCykaeHus, OOMeH
MHEHUSMH, MO3TOBBIE IITYPMbI U IPYTUE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOODAMHUPOBATH CBOM JEUCTBHUS C JPYTUMU UIEHAMHU KOMAaH/IbI,
OLICHMBaTh KauyeCTBO CBOETO BKJIaJa B OOUIMI HPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryisiTuBHBIE YHHMBepcaJbHble y4eOHbIe 1eiCTBUS
Camoopranusamnus:

e CaMOCTOSITEJIBHO COCTaBJIATH IUJIaH, aJTOPUTM pELIeHUs 3aAadd (WId €ro
4acTh), BBIOMpATh COCOO pElIeHUs C Y4ETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pEIICHUH ¢ y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOLMOHAIbLHBIN HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCa U pe3yJIbTaTa
pelnieHus: MaTeMaTUYeCcKOM 3aauu;

e TMpPEABUACTb TPYAHOCTHU, KOTOPHIE MOT'YT BO3HUKHYTH IPU PEILICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaWJIEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLEHUBATH COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH OCTABJICHHOM LIEJIH U
YCIOBUSIM, OOBSCHATh MPUYUHBI JOCTUKEHUS WIM HEAOCTHKCHUS LIEJH,
HAXOJIUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATHI



K xoniy oOyueHus B 7 KJjacce OOYYaIONUHCA TOJTYYUT CICAYIOIINAC
IPEAMETHBIE PE3YJIbTATHI:

Yucaa 1 BBIYMCICHUA

BrImiotHSITh, coYeTass yCTHBIE W TUCHBMEHHBIE TPHEMBI, apuPMETHUECKUE
JNEUCTBUS C pallMOHATbHBIMU YUCIAMU.

HaxoauTh 3Hau€HUsSI YHUCIOBBIX BBIPAXKEHUN, MPUMEHATH Pa3HOOOpa3HbIE
CrocoObl U MPUEMBI BHIYMCICHUSI 3HAYEHUN APOOHBIX BBIPAXKEHUM, COACPKAIINUX
OOBIKHOBEHHBIE U JIECSITUYHbBIE APOOH.

[lepexomuTh OT OAHOW (HOPMBI 3aUCH YMCENl K Apyroil (mpeoOpa3oBHIBATH
JECATUYHYIO Ip0Ob B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTH
B OCCKOHEUYHYIO IECSITHYHYIO TPOOB).

CpaBHHBATh M YIOPSA0YUBATH PAIMOHAIBHBIE YHUCIIA.

OKpyrisaTh yucia.

BBINOMHATS NPUKHUAKY U OLIEHKY PE3YJIbTaTa BHIYMCICHUN, OLICHKY 3HAUEHUN
YUCJIOBBIX BBIPAKEHHI. BBINONHATE AEHUCTBUS CO CTENEHSAMH C HATypaJbHBIMU
MOKa3aTeNIIMH.

[IpuMeHSTh IPU3HAKU JIETMMOCTH, PA3JIOKEHUE HA MHOKHUTEIN HATYypaIbHBIX
YHUCEel.

PemaTe mpakTUKO-OPUEHTUPOBAHHBIE 3aJa4M, CBS3aHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLHUOHAIBHOCTBIO BEIUYUH, NPOLIEHTAMHU, WHTEPIPETUPOBATH
pe3yabTaThl PEUICHUS 3aa4 C YYETOM OIPAHUYEHHUH, CBS3aHHBIX CO CBOMCTBAMH
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0panvecKue BbIPaKeHUsI

Hcrnonb30BaTh anredpaniecKyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHATDH €€
B IIpOLIECCE OCBOCHUS yueOHOr0 MaTepHara.

Haxonuth 3HaueHusi OyKBEHHBIX BBIPDAKCHUN TMPU 3aJaHHBIX 3HAUYCHHUSIX
MEPEMEHHBIX.

BoInonHATh MpeoOpa3oBaHus LENOr0 BbIPAXKEHUSI B MHOTOWIEH MTPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPHITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOYJIECHA HAa MHOTOWIEH M MHOTOWIEHAa Ha
MHOT'OWIEH, IPUMEHATH (POPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OCylIeCTBIATh PA3JIOKEHUE MHOTOWIEHOB HAa MHOXHUTEIM C IOMOIIbIO
BBIHECEHUS 32 CKOOKHU OOIIEr0 MHOXKHUTES, TPYIIIUPOBKU CIaraeMblX, IPUMEHEHUS
(GopMyJT COKpAIEHHOTO YMHOXKEHHUS.

[TpumensaTs mpeobpa3oBaHUs MHOTOUYJICHOB IS PEIIECHUS PA3IMYHBIX 3a1a4
U3 MaTE€MaTUKHU, CMEKHBIX MPEIMETOB, U3 PEaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTEIEHEHM C HATypaJdbHBIMU IOKA3aTEISIMUA IS
peoOpa3oBaHMs BEIPAKCHUH.

YpaBHeHUs U HEPABEHCTBA



Pemlars yMHENHBIE ypaBHEHHs C OJHOW IEPEMEHHOM, IPUMEHsS IIPaBUIIA
nepexoAa OT UCXOIHOTIO YPAaBHEHHMs K PaBHOCWIBHOMY eMy. [IpoBepsTs, sBisercs
JIM YHMCIIO KOPHEM YPaBHEHHSI.

[IpumeHsTh rpaduyecKre METOIbI IPHU PEIIEHUN JIMHEWHBIX YPAaBHEHUN U UX
CUCTEM.

[lonOupaTe mnpuUMepbl Map YHCEN, SBISIIOUUMXCS PEHIEHUEM JIMHEWHOTO
YPaBHEHUS C ABYMsI IEPEMEHHBIMH.

CTpouTh B KOOPAUHATHON TUIOCKOCTH IPa(HK JIMHEHHOTO YPaBHEHUS C IBYMS
[EPEMEHHBIMHU, TIOJIB3YSICh TPauKOM, IPUBOIUTH IPUMEPHI PELICHUS YPABHEHMS.

Pemate cucteMsl IByX JIMHEVHBIX YPaBHEHUH C JBYMs IEPEMEHHBIMHU, B TOM
quclie Tpadu4ecKu.

CocTaBnsATh M pellaTh JHUHEHMHOE YPAaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YpaBHEHUH MO YCIOBHIO 33J]a4H, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM
3a/1a4y NOJIyYECHHBIN PE3yJIbTaT.

DOyHKUUHA

N300paxath Ha KOOPAUHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIME 3a1aHHBIM
KOOpJIMHATaM, JTy4d, OTPE3KU, NHTEPBAJIbl, 3alIMChIBATh YHCIIOBbIE IPOMEKYTKH Ha
anreOpanyecKkoMm si3bIKE.

OtMmedaTh B KOOPAMHATHOW IJIOCKOCTH TOYKH I10 3aJaHHBIM KOOpAMHATaM,
CTpouTh rpaduku TUHEHHBIX GyHKIUNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C MOMOIIbIO (YHKIHMI M3BECTHBIE 3aBUCHUMOCTU MEXAY
BEJIMYMHAMU: CKOpPOCTh, BpPEMs, pPACCTOSIHUE, I€HA, KOJUYECTBO, CTOMMOCTD,
IPOU3BOIUTEILHOCTD, BPEMsi, 00BEM paOOTHI.

HaxoauTs 3HaueHue (QyHKIMH 110 3HAYEHHUIO €€ apryMeHTa.

[Tonnmate rpaduyeckuid cnocod MpeACTABICHHUS W aHaIM3a WH(OpManuwu,
M3BJIEKATh U UHTEPIPETUPOBATH HH(POPMALIMIO U3 TPadUKOB PEAIbHBIX MTPOLIECCOB
Y 3aBUCHUMOCTEM.

K xoniy oOyuenus B 8 KJjacce 0Oy4aromuics TMOJYYUT CICAYIONINE
PEIMETHBIE PE3YJIbTATHI:

Yucia v BIYMCICHUSA

Hcrnonb30BaTh HayalbHBIE IPEACTABICHUS O MHOXKECTBE JEHCTBHUTENBHBIX
qyucen JJIsl CPAaBHEHUS], OKPYTJICHUS U BBIYMCICHUN, N300paXkaTh AEHCTBUTEIbHBIC
Yyycila TOYKaMU Ha KOOPAUHATHOUN IIPSMOU.

[TpumeHsaTh mNOHATHE apU(METUUYECKOrOo KBAJIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHHU, HCHOJb3Ysl MPU HEOOXOIUMOCTH KaJbKyJATOP, BBIMIOIHSITH
npeoOpa3oBaHus BBIPAKEHUN, COAEpXKAIIUMX KBaJpaTHbIE KOPHH, HCIONb3Ys
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anmucu OOJIBIIMX M MaJIbIX YMCET C MOMOIIBIO JAECATUYHBIX
npoOeii u crerneneit yucna 10.



AuireOpandecKkue BbIpasKeHUs

[IpyuMeHATh TMOHSTUE CTENEHM C LEJIbIM [OKa3aTelieM, BBINOJHATh
peoOpa3zoBaHusl BEIPAXKEHUHN, COJIEPIKAIIUX CTEIICHHU C LIEJIBIM [T0KA3aTeIeM.

BhITIONHATE TOXAECTBEHHBIE MPE0OPa30BaHUS PAIMOHATIBHBIX BEIPAKEHUN Ha
OCHOBE IMPaBUJI IEUCTBUI HaJl MHOTOUYICHAMH U aJIreOpanyecKUMH IPOOSIMH.

PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKHUTEIH.

[IpuMeHsaTh NpeoOpa3oBaHUs BRIPAKECHUHN SISl pEUICHUS Pa3IMYHbIX 3a]1a4 U3
MaTeMaTUKH, CMEKHBIX MIPEIMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHMS U HEPABEHCTBA

Pewmate nHEVHBbIE, KBAaJpPAaTHBIE YPABHEHUS W PAlMOHAJIBHBIC YpPaBHEHMS,
CBOJISILIAECS K HUM, CUCTEMBI JIBYX YPaBHEHUU C IBYMsI IEPEMEHHBIMH.

[IpoBOAUTE MPOCTEHIINE UCCIETOBAHUS YPABHEHUM U CHCTEM yYPaBHEHHM, B
TOM YHCJI€ C IPUMEHEHUEM TpadUUECKUX MPECTaBICHUN (yCTaHABINBATh, UMEET
JU ypaBHEHHE WM CHCTEMa YpPaBHEHUW PEIICHUS, €CJIIM HUMEET, TO CKOJBbKO, U
nmpouee).

[lepexoauTs OT ciioBeCHOM (HOPMYIUPOBKH 3a/1auu K €€ aredpandeckon

MOJIETM C TIOMOIIBIO COCTAaBJCHUS YPAaBHEHUS WM CHUCTEMbl YypaBHEHMUH,
HMHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M MOJIyYEHHBIN pe3yybTarT.

[IprMeHSATh CBOMCTBA YMCIOBBIX HEPABEHCTB /ISl CPABHEHMU S, OLICHKH, PEIIATh
JIMHENHBIE HEPABEHCTBA C OJTHOM MEPEMEHHOM U UX CUCTEMBI, 1aBaTh rpadUyECKyIO
WJUTIOCTPALIMIO0 MHOYKECTBA PEIICHUN HEPABEHCTBA, CUCTEMbl HEPABCHCTB.

DOYyHKIUU

[ToHumaTe ¥ KCMONB30BaTh (PYHKITMOHAJLHBIE TIOHSATHUS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O03HAYECHUS), OMPENENATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeNaTh CBoMcTBa (PyHKINH 10 €€ rpaduky.

CtpouTts rpaduku 3€MEeHTapHBIX GYHKUIUNA BUJA:

y=k/X,y=x2,y=x3,y = ||, ¥ = VX, OruCBIBATH CBOMCTBA YHCIOBOH (YHKIHH
o e€ rpadukxy.

K xoniy oOyuenus B 9 KJjacce 0Oy4arolmuics TMOJYYUT CICAYIONINE
pPEAMETHBIE PE3YJIbTATHI:

Yucia 1 BIYMCTIEHUS

CpaBHUBATH U YIOPSAAOUYNBATH PALIMOHATIBHBIE U UPPALIMOHAIIBHBIEC YHCTIA.

Breinonuats apudmernyeckue 1ecTBUS ¢ pallMOHATBHBIMU YUCIIAMH, COYETas
YCTHBIE U THUChMEHHbIE MPUEMBI, BBIMOJHSATH BBIYMCICHUS C UPpalMOHATbLHBIMU
YU CJIAMHU.

Haxonute 3HaueHUs CTENEHEN C LENBIMU OKA3ATEISIMUA U KOPHEW, BBIUUCIISTh
3HAYEHUS YUCTIOBBIX BBIPAYKECHUM.

OKpyrJIsSITh  IEUCTBUTEIBHBIC YMCIA, BBIMNOJHITh MPUKUIKY pe3yJibTaTta
BBIUNCIICHUI, OLICHKY YMCJIOBBIX BBIPAKCHUMU.



YpaBHeHUA U HEPABEHCTBA

PemaTe nuHelHbIE U KBaJIpaTHBIC YPABHEHM S, YPaBHEHUS, CBOISAIIIUECS K HHAM,
MpoCTeNIIEe APOOHO-PAIMOHAIIBHBIE YPABHEHMUS.

Pemate cuctembl OBYX JIMHEWHBIX ypaBHEHUH C JBYMSI MEPEMEHHBIMU U
CUCTEMBI JIBYX YpaBHEHHUM, B KOTOPHIX OJHO YpaBHEHUE HE SIBISCTCS JIMHEUHBIM.

Pemiath TEKCTOBbIE 3ajauu aireOpamyeckuM CHocoOOM C TMOMOIIbIO
COCTaBJICHUS YPaBHEHHMSI UJIM CUCTEMBI IBYX YPAaBHEHUH C IBYMsI IIEPEMEHHBIMHU.

[IpoBouTh MpocTeiiiiive uccaeaoBaHusl YPAaBHEHUM U CUCTEM YpaBHEHUM, B
TOM YHUCJIE C MPUMEHEHUEM TpadUuecKuX Mpe/IcTaBleHUi (YCTaHABIMBAThH, UMEET
JU ypaBHEHWE WM CUCTEMa YpaBHEHUU PEIIEHUs, €ClId HUMEET, TO CKOJbKO, U
npouee).

Pemarp nuHelHble HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA, H300paXkaTh
pellIeHrne HEPAaBEHCTB Ha YHWCIIOBOM MPSAMOM, 3alHCHIBATh PEIICHUE C TOMOIIBIO
CHUMBOJIOB.

Pemate cucTemMbl JTUHEHWHBIX  HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOUIME KBAJAPAaTHOE HEPABEHCTBO, M300pakaTb pEUIEHUE CHUCTEMBI
HEPAaBEHCTB Ha YHCIIOBOM MPSAMOH, 3aIMCHIBATH PEIICHUE C TOMOIIbIO CHMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA IPU PEIICHUH PA3JIMYHBIX 3a]1a4.

DOYyHKIUU

Pacno3naBath (QyHKIIMM W3Y4EeHHBIX BHIOB. [loka3piBaTh CXeMaTHYECKU

pAacIIoJIOKEHUE Ha KOOPJMHATHOW TUIOCKOCTH IrpadukoB PyHKIWH Bua: Y = KX, y =
kx + b,y =kix,y = ax2 + bx + ¢,y = x3, y = Vx, y = |X|, B 3aBHCHMOCTH OT 3HAYCHHIA
KO3(PUIIMEHTOB, ONTUCHIBATH CBOMCTBA (DYHKIIMIA.

Crtpouth U HU300pakaTh CXEMATHYECKU TpapUKU KBAJAPATUYHBIX (PYHKIUH,
OIHCHIBAaTh CBOMCTBA KBAAPATUYHBIX (PYHKIMH 110 UX TpaduKaM.

Pacno3naBaTh KBajgpaTHuHyl0 QYHKIUIO 110 (opMylie, TPUBOIUTH IPUMEPHI
KBaJApaTUYHBIX (QYHKIMN U3 peaibHOM KU3HU, QU3UKU, TEOMETPUHU.

Yucs10BbIC OCTEA0BATEIbHOCTH H IIPOIPECCHH

Pacno3naBaTh apu(pMETHUECKYIO U TEOMETPUUECKYIO MPOTPECCUH ITPU Pa3HbIX
croco0ax 3a7aHusl.

BbINONHATE  BBIYMCICHUS C  HKCIOJIb30BaHWEM (QopMyal N-ro  4jeHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOrpeccuii, CyMMbl IEPBBIX N YJICHOB.

N300pakarh 4JeHBl MOCJIEN0BATEILHOCTH TOYKAMM Ha KOOPAMHATHOU
IIJIOCKOCTH.

Pemate 3amauM, CBS3aHHBIE C YHMCIOBBIMH IIOCJIENA0BATEIBHOCTSIMU, B TOM
YHUCIIe 3a/1a4M U3 PeaIbHOM >KM3HU (C HUCIOIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTUH).



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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