Brimucka 13 0ocCHOBHOM 00pa30BaTebHOM MPOTrpaMMBbI
Ha4aIbHOTrO 00IIero o0pa3oBaHus, yTBEPKACHHAS IPUKA30M
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31.08.2023 roma Ne 01-07/125

PABOYASA ITPOI'PAMMA

yu4eOHOro Kypca «AJjreopa»

1St oOyyaromuxcs 7-9 kiaccoB



IMNOACHUTEJIBHAS 3AIINCKA

AnreOpa sBIA€TCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOTO OOILEro
oOpa3oBaHus: OHa 00ECTIEUYNBAET U3YUECHUE APYIUX AUCLUMIUIMH, KAK €CTECTBEHHO-
HAay4YHOr0, TaK M TyMaHUTApHOIO LHKJIOB, €€ OCBOEHUE HEOOXOIUMO IS
IpOAOKEHUs 00pa30BaHUs U B MOBCEAHEBHOM XKU3HU. Pa3BuTue y oOyuaromuxcs
HAy4YHBIX TPEJCTABICHUNH O TMPOUCXOKICHUM U CYIIHOCTH alre0panyeckux
abcTpakiuii, cnoco0e OTpakeHHs] MaTEMAaTUYECKOW HAYKOU SIBIIGHUN U MPOLIECCOB
B IpHUpOAE€ U OOUIECTBE, POJIM MAaTEMaTUYECKOIO0 MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOI'O MUPOBO33PEHHUS
U Ka4eCTB MBIIIJICHUS,, HEOOXOAUMBIX Ul aJalTallud B COBPEMEHHOM LIM(PPOBOM
obuiectBe. M3yueHue anreOpbl oOecreurMBaeT pa3BUTHE YMEHHUsS HaOJI0AATh,
CpPaBHUBATh, HAXOJIUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTU MBIIUICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBAaTH CBOU JEHCTBUS U BBIBOJIBI,
dbopmyimpoBath yrBepxkAcHUA. OCBOCHHE Kypca anreOpsl o0ecrieurnBaeT pa3BUTHE
JOTMYECKOI0 MBIIUIEHUS] OO0YYaroIMXCs: OHM HCIOJIb3YIOT JEAYKTUBHBIE MU
WHIYKTUBHBIE pacCy>kKJIeHus, 0000IIeHNEe U KOHKPETH3aluio, abcTparupoBaHue U
anajorutro. OOydenwe  anreOpe  TpeArnojiaraeT  3HAYUTEIBHBIE  O00BEM
CaMOCTOSITENIFHOM  JIEATENHbHOCTH OOYyYaIoIUXCs, I03TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 ABJSETCs peanu3aleil JesTeIbHOCTHOIO IPUHLKIIA O0yUeHusl.

B crpykrype mnporpammsl ydeOHOro Kypca «AinreOpa» a1 OCHOBHOTO
o0uiero oopa3oBaHUsi OCHOBHOE MECTO 3aHUMAIOT COJEPIKATEIbHO-METOINYECKUE
auHUM: «YHucna ¥ BbIYUCIEHU», «AJIreOpanyecKue BhIPAXKEHUN», «YPaBHEHUS U
HepaBeHCTBa», «DyHkuum». Kaxmas U3 3THX COAepkKaTeNIbHO-METOAMYECKUX
JVHUHA pa3BUBACTCS HA MPOTSKEHUM TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C
JpPYrUMHU €ro JuHusMA. B Xxoxe wu3ydeHus y4deOHOro Kypca o0O0ydaromuMmcs
NPUXOAUTCS JIOTUYECKU PACCYKAaTh, MCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIM
A3bIK. B CBSI3M C 3THMM B mporpaMMmy ydeOHOro Kypca «Anredpa» BKIIOYEHBI
HEKOTOPBIE OCHOBBI JIOTMKH, IPEJCTAaBICHHBIE BO BCEX OCHOBHBIX pa3zJernax
MaTeMaTHYeCKOro o0pa3oBaHUs M CIIOCOOCTBYIOUINE OBJIAJACHUIO 00YYarOIIUMUCS
OCHOB  yHHUBEpCaJIbHOro Maremaruueckoro s3bika. CopepxkaTenbHOM U
CTPYKTYPHOM OCOOEHHOCTBIO ydeOHOTO Kypca «Anredpa» SBISETCA €ro
MHTETPUPOBAHHBINA XapaKkTep.

Conepxanne nuHMM «Yucna W BBIYMCICHHUS» CIYKUT OCHOBOM JUIS
JaJIbHENIIIero U3y4YyeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOy4YarOIIUXCS
JIOTUYECKOI0 MBIIUIEHUS, OPMUPOBAHUIO YMEHUS MOJIb30BaThCS aJrOPUTMaMU, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX I TIOBCEIHEBHOM
XKU3HHU. Pa3BUTHE MOHATHA O YKCIIE HA YPOBHE OCHOBHOTrO 00IIEro oOpa3oBaHUs
CBSI3aHO C PallMOHAJIBHBIMU M UPPALMOHAIBHBIMHU YHCIaMHU, (POPMUPOBAHUEM



MPEJCTABJICHUN O JIEMCTBUTEILHOM YMCJE. 3aBEPIICHUE OCBOCHHUSI YHCIIOBOU
JIMHUU OTHECEHO K CpeIHEMY 00111eMy 00pa30BaHUIO.

ConeprkaHue IByX alreOpanyeckux JUHUN — « AreOpandeckre BhIPaKCHU
U «YpaBHEHHS] U HEPABEHCTBA» CIOCOOCTBYET (GOPMHUPOBAHUIO Y OOYHAIOIIMXCS
MaTeMaTH4YEeCKOro arrmapara, HeoOXOAMMOTO MJisd PEIICHUS 3ajady MaTeMaTUKH,
CMEXHBIX TNPEIMETOB U MPaKTHUKO-OPUEHTHUPOBAHHBIX 3agady. Ha ypoBHe
OCHOBHOTO 0011ero o0pa3oBaHusl y4eOHBIM MaTepHall TPYIIUPYETCS BOKPYT
palMOHANBHBIX BhIpAXXEHUN. AJredpa 1eMOHCTPpUPYET 3HAUCHHE MATEeMaTHKU Kak
A3bIKa NI TIOCTPOEHUSI MaTeMaTHYeCKUX MOJIeNiel, OIMUCAHUsl MPOIECCOB U
ABJICHUN peanbHOrO MHpa. B 3amaun o0ydenuss anreOpe BXOIAT TakKxKe
JTanbHEeHIIee pa3BUTHE AJITOPUTMUYECKOTO MBIIUICHUS, HEOOXOAMMOro, B
YaCTHOCTH, JUJII OCBOCHHS Kypca HWH(DOpPMATUKH, W OBJIaJICHUE HABBIKAMHU
JNeAYKTUBHBIX paccyxaeHuil. [IpeodpazoBanue cUMBOJIBHBIX (GOPM CIOCOOCTBYET
Pa3BUTHUIO BOOOPAKEHUS, CHOCOOHOCTEM K MAaTEMAaTHUYECKOMY TBOPUYECTRY.

Conepxanne GyHKIIMOHATHHO-TPAPUIECKON JTMHUU HAIIEJICHO Ha MOJTyYeHUE
OOyYarOMIMMUCS 3HAHUNA O (DYHKIMSAX KaK Ba)KHEHIEH MaTeMaTH4eCKOW MOJENU
JUTSL ONTUCAHUS M UCCIIEOBAaHUSI pa3HOOOPA3HBIX MPOIECCOB U SBJICHUN B IPUPOJIE
u obmiectBe. M3yueHue maTepualia CIOCOOCTBYET Pa3BUTHIO Y OOyYarOIIMXCS
YMEHHUSI UCIIOJIh30BaTh PA3JIMUHbIC BHIPA3UTEIbHbBIE CPEJICTBA S3bIKA MATEMATUKHU —
CIIOBECHBIE, CHUMBOJHMYECKHE, Tpaduueckue, BHOCUT BKiIad B (HOpPMHPOBAHUE
MPEICTABIICHUI O POJIM MATEMATUKHU B PA3BUTUU [IUBHIIU3AIMHN U KYJIbTYPBHI.

CornacHo yueOHOMY IUIaHy B 7-9 Kilaccax wu3ydaeTcsi Y4eOHBIH Kypce
«Aunrebpa», KOTOPBIM BKJIIOYAET CIIEIYIOLUIME OCHOBHBIE PA3ZEINbl COJEPIKAHUS:
«Yucna u  BBIUHUCICHUS», «ANreOpanueckue BBIPAKEHUS», «YPpaBHEHUS U
HEpaBEeHCTBa», « DyHKIIUNY.

Ha uzyuenue yuebnoro kypca «Anredpa» orBoautcs 306 dacoB: B 7 kiacce
— 102 4aca (3 yaca B Hepnento), B 8 kiacce — 102 yaca (3 yaca B Hejaenwo), B 9
kimacce — 102 gaca (3 gaca B HEJEIO).



COJEPXAHUE OBYYEHUA
7 KIIACC

Yuciia ¥ BHIYUCTICHUSA

Jpobu OOBIKHOBEHHBIE M JAECSITHYHBIC, MIEPEX0i OT OJHON (HOpMBI 3amucu
npobeit k gapyroit. IloHsiTMe palnMOHANBHOTO 4YHCJA, 3aluCh, CpPaBHEHMHE,
yHOpSAJOYMBAHUE  pALMOHANBHBIX 4uceld. ApudMeThdyecKkue JEeUCTBHS C
palMOHAIBHBIMYM 4YuciaMu. Pemienue 3a1ad U3 peanbHOM NPAKTUKU HA 4YacTH, Ha
TpoOH.

Crenenb ¢ HaTypaJbHBIM TIOKa3aTelieM: OIpejesieHne, Npeodpa3zoBaHue
BBIPAKEHUI HAa OCHOBE OIpeJIeNieHus, 3auch 00apmMnX ynces. [IponeHTsl, 3anuch
IPOLIEHTOB B BUJE ApoOU U IpoOU B BUJAE MPOLEHTOB. Tpu OCHOBHBIEC 3a7aud Ha
IIPOLICHTHI, pELICHUE 3a1a4 U3 PEAIbHOU MPAKTUKH.

[IpumeHeHne TPU3HAKOB  JEIMMOCTH, pPA3j0oKEHUE HA  MHOXHUTEIU
HATypaJIbHBIX YUCEIL.

PeanpHble  3aBUCMMOCTH, B TOM 4YHClIe TMpsMas M oOpaTHas
MPONOPLUHUOHATIBHOCTH.

AJure0OpanvecKkue BbIPaKeHU s

[IepemeHHBIE, UMCIOBOE 3HAYEHUE BBIPAXKEHHUS C IIEpEMEHHOU. [lonmycTrmble
3HA4YECHUS NepeMeHHbIX. [IpencraBienne 3aBUICUMOCTH MEK/1y BEIMYMHAMU B BUJIE
dbopmybl. Beruucienus no popmynam. [IpeodpazoBanue OyKBEHHBIX BBIPAXKEHUH,
TOXKJIECTBEHHO paBHbIE BBIPAXKEHHS, MpaBWiIa NpeoOpa3oBaHUs CYMM H
IPOU3BENICHUH, TPaBUJIa PACKPBITHS CKOOOK U MPUBEIEHUS OJOOHBIX CllaraeMblX.

CBolicTBa CTENEHH C HATYyPaJIbHBIM II0Ka3aTEJIEM.

OnHowiensl 1 MHOrouieHbl. CreneHb MHOrowieHa. ClioxeHue, BhIUUTaHUE,
YMHOXEHHUE MHOTOWIEHOB. DOpMyJbl COKPAIICHHOTO YMHOXEHHUS: KBajpaT
CyMMBbl M KBagpar pasHocTu. Popmysia pa3HOCTH KBaAparoB. PazmoxeHue
MHOTI'OYJIEHOB Ha MHOKHUTEIIHN.

YpaBHeHUA U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YypaBHEHHs, NpaBHJa IPeoOpa3oBaHUsl ypaBHEHUS,
PaBHOCHJIBHOCTh YPAaBHEHUM.

JluHenHOe ypaBHEHHE C OJHOW NEPEMEHHOM, YHCIIO KOPHEHU JIMHEWHOIO
YPaBHEHHMs, pELICHHE JIMHEMHBIX ypaBHEHHMU. COCTaBIIEHHE YPaBHEHUM IIO
YCJIOBHIO 3a7a4M. Penenne TeKCTOBBIX 3a7a4 C IIOMOIIBI0 YPAaBHEHUN.

JIuneitHOe ypaBHEHUE C ABYMs IEPEMEHHBIMU U ero rpaguk. Cucrema AByX
JIMHEMHBIX yPaBHEHUWW C JBYMsS I[EPEMEHHBIMU. PelieHue cucreM ypaBHEHUU
CIIOCOOOM TO/ICTaHOBKHU. [IpuMmepbl perieHusi TEeKCTOBBIX 3a/ady C IMOMOIIbIO
CUCTEM YPABHECHUM.

DOyHKIUU



Koopaunara Toukn Ha npsimoil. YucnoBbie poMexxyTku. PacctosiHue Mexmy
JIBYMsI TOUKAMU KOOPAMHATHON IPSIMOM.

[IpsimoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca U opauHaTa
TOYKH HAa KOOPAWHATHOMW mockocTu. [Ipumepsr rpadukoB, 3aqaHHBIX GOpMYTIaMHu.
Yrenne rpadukoB peanbHbIXx 3aBucuMmocTei. llonstue ¢ynkuun. I'paduk
¢yukun. CoiictBa ¢pynkuil. Jluneitnas ¢pynkmus, e¢ rpaguk. ['paduk QyHkumnn
y = |x|. 'padpuueckoe perieHre JIMHEHHBIX YPAaBHEHHM M CHUCTEM JIMHEWHBIX
YPaBHCHUU.

8 KUIIACC

Yucaa v BHIYMCICHUA

KBagpatueiii kopenbp u3 uymucna. [loHarne o0 HppalMOHAIBHOM YHUCIE.
JlecsaTuuHbie TPUOTMKEHUST UpPAIMOHAIBHBIX ynced. CBOMCTBA apuMeTHIEeCKUX
KBa/IPATHBIX KOPHEH M UX MPUMEHEHHE K MPe0Opa30BaHUIO YHUCIOBBIX BBIPAKCHHM
Y BBIUHUCIICHUAM. J[€ICTBUTEIBHBIEC YHUCIIA.

Crenensb ¢ UenbIM MoKa3aTeaeM U €€ cBorcTBa. CTaHaapTHAs 3aMKUCh YUCTA.

AJuire0OpanvecKkue BbIPaKeHU sl

KBampaTHbIil  TpexwiieH, pa3loKEHHE KBaApaTHOTO TPEXWIeHa  Ha
MHOXHUTEIH.

Anrebpanyeckass npoOb. OCHOBHOE CBOMCTBO aireOpandeckoi apoOwu.
CnoxxeHue, BBIYMTAHHE, YMHOXXEHHME, JEJIeHHE aireOpandyeckux JpoOe.
PanronasibHbI€ BRIPKEHUS U UX PEOOpa3OBaHUE.

YpaBHeHUS U HEPABEHCTBA

KBanpatHoe ypaBHeHue, (opmysia KOpPHEHl KBaJpaTHOrO ypaBHEHUS.
Teopema Buera. Penienue ypaBHEHNM, CBOASAIIMXCSA K JIMHEWHBIM U KBAJIPATHBIM.
[Ipocreiimue ApoOHO-paIlMOHAIbHBIE YPABHEHHUS.

I'paduueckas uHTEpIpeTalMsl YpaBHEHUI C ABYMS MEPEMEHHBIMU U CHUCTEM
JVMHEMHBIX ypaBHEHUW C JABYMsI II€pEeMEHHbIMHU. [IpuMmepsl pelieHus cuctem
HEJIMHEWHBIX YPABHEHUN C IBYMsI IEPEMEHHBIMU.

Pemienue TekcTOBBIX 3a/1au anreOpanyeckuM CrocoOoM.

YucoBble HEPABEHCTBA U UX CBOKWCTBA. HEepaBEHCTBO C ONHOM NEPEMEHHOM.
PaBHOCWIBHOCTh HEpaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHOM.
Cuctembl JIMHENHBIX HEPABEHCTB C OJHOUN MEPEMEHHOM.

DOyHKIUU

[Tonsitne ¢ynknun. OOIacTh ONpeAeTeHus] W MHOXKECTBO 3HAYCHUI
bynkuun. CiocoOsl 3a1aHnust PyHKIUH.

I'padux pynkumu. Urenue cBoicTB pyHkImu no ee rpaduky. [Ipumepsl
rpadukoB GyHKUIUNA, OTPaXKAIOIUX peaIbHbIe MPOIECCHI.



@DyHKIMY, ONHUCHIBAIOIINE TPAMYI0 W OOpaTHYI MPOHOPIHOHAIBHBIC
3aBHCHMOCTH, UX rpaduku. Oyukiun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHrEe YPAaBHEHUN U CUCTEM YPABHECHU.

9 KJIACC

Yucnaa 1 BIYMCICHUA

PanmonansHbie yncia, UppalMoOHaIbHbIE YUCIa, KOHEUYHbIE U OECKOHEYHbBIC
JecATUYHbIE ApoOr. MHOXECTBO ACHCTBUTENBHBIX YUCEN, JEHCTBUTEIbHBIC YHUCIIA
KaKk OECKOHEUHBIE JCCATUYHBIE ApoOU. B3auMHO OJHO3HAYHOE COOTBETCTBHUE
MEKYy MHOKECTBOM JIEMCTBUTEIBHBIX YHCEII U KOOPANHATHOW MPSIMOM.

CpaBHEHHME JIEUCTBUTEIBHBIX 4HCEN, apupMETUYECKHe JECUCTBUS C
JNEUCTBUTEIbHBIMU YUCIIAMHU.

Pa3mepsl OOBEKTOB OKPY’KAIOIIETO MHUpPA, AJUTEIBHOCTh HPOLECCOB B
OKPY’KaIOIIEM MHUpE.

[TpubmmkéHHOE 3HAYEHUE BEIMYUHBI, TOYHOCTh NMpuOMmmKeHus. OKpyriieHue
yucell. [Ipukunika v o1eHKa pe3ybTaTOB BEIYMCIICHUM.

YpaBHeHUS U HEPABEHCTBA

JIuneliHOe ypaBHeHuE. PelieHue ypaBHEHHMI, CBOISAIIMXCSA K JIMHEHHBIM.

KBanparnoe ypaBHeHue. Penienue ypaBHEHHM, CBOASIIMXCSA K KBAJAPATHBIM.
bukBaapatHoe ypaBHeHue. [Ipumepsl pelieHusi ypaBHEHUN TPEThE U 4ETBEPTOU
CTEINEHEW Pa3JIOKEHUEM HAa MHOKUTEIH.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHHMH. PelnieHue TEeKCTOBBIX 3aaad
anreOpanyeckuM METOIOM.

VYpaBHeHue ¢ AByMs MepeMEHHBIMHU U ero rpaduk. Pemenue cucrtem aByx
JIMHEMHBIX YPABHEHUH C IBYMsI IEPEMEHHBIMU. PellieHne cucTteM IByX YpaBHEHUH,
OJTHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduueckas
MHTEPIPETALNS CUCTEMBI YPABHEHUN C JIByMS IEPEMEHHBIMU.

Pemienue TeKCTOBBIX 3a7a4 aJireOpandeckuM CriocoOoM.

YucnoBele HEPABEHCTBA M NX CBOMCTBA.

Pemenne MHENHBIX HEPABEHCTB C OJHOM IepeMeHHOW. PemeHne cucrem
JVHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHo. KBagpaTHble HepaBeHCTBA.
['paduyeckas wuHTEpHperanusi HEPABEHCTB M CHUCTEM HEPAaBEHCTB C JAByMs
MIEPEMEHHBIMM.

DOyHKIUHA

KBagpatuunas dynkuus, e¢ rpaduk u cBoiictBa. [lapabona, KoopauHATHI
BEPIINHBI 1apadOoJIbl, 0Ch CUMMETPHUH MapadOJIbI.

Ipadukn byskmmit: y =kx, y=kx +b, y =k/x, y =x3,y=x, y = |x| , n ux
CBOWCTBA.

Yucsi0BbIE MOCTEA0BATEIbHOCTH M IPOTPECCHH



[loHATHE YHCIIOBOW MOCIENOBATEIBHOCTU. 3aJaHUE IOCIEN0BATEIBHOCTH
peKkyppeHTHOM (hopmyion U popMyoit #-ro useHa.

Apudmernueckas U reoMeTpudeckas mporpeccur. DopMmysbl n-TO YIeHA
apuPMETUIECKON ¥ TEOMETPUUIECKON MTPOTPECCUI, CYMMBI TIEPBBIX /1 YJICHOB.

N300paxxeHne YieHOB apU(pMETUYECKOM M T'E€OMETPUYECKOM MpOrpeccui
TOYKaMHA Ha KOOPJAWHATHOM IUIOCKOCTHU. JIMHENHBIA M 3KCHOHEHUHMAIbHBIA POCT.
CI1oKHBIE NPOLIEHTBHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMS ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJbTaTbl OCBOCHHS IPOrpaMMbl Y4eOHOro Kypca
«Anredpa» XapaKTepU3yIOTCA:

1) naTpuoTHyecKoe BOCIIUTAHHE:

NPOSIBIECHUEM HWHTEpeca K TMPOUNUIOMY M HACTOSIIEMY POCCHUUCKOMN
MaTE€MaTUKH, 1EHHOCTHbIM  OTHOLIEHHWEM K JIOCTHKEHHUSIM  POCCUHCKHX
MAaTEMAaTHUKOB M POCCHMCKON MaTeMaTUYE€CKOW IIKOJIbI, K HCHOJIb30BAHUIO ITUX
JTOCTIDKCHHUN B IPYTUX HAyKaX W MPHUKIATHBIX cepax;

2) rpa:kaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIIIOJIHEHUIO 00S3aHHOCTEH IpaKJaHUHA U Peau3aluu ero
npaB, TPEJICTABIEHUEM O MaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHMPOBAHUSA
pa3IUYHBIX CTPYKTYp, SBIEHUH, MPOUEAYp TPaXIaHCKOro obOliecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO ITUUYECKUX MPOOJIEM, CBSI3aHHBIX
C NIPAKTUYECKUM IPUMEHEHHEM JOCTWKEHUN HayKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3THYECKUX IPUHIHUIIOB B IESITEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PEIICHUU NPAKTUYECKUX 3a]ad
MaTEMaTUYECKOM HANpPaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0Opa30oBaHUsS Ha TPOTSHKEHWHM BCEH JKU3HU I YCHEIIHOW MpOoQecCHOHATBHON
NESATENBHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM U
MOCTPOEHUEM MHJMBUIyaIbHOW TPAEKTOPUH 00pa30BaHMS M )KU3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX IOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CHIOCOOHOCTBIO K OMOIIMOHAJIbHOMY H©  3CTETUYECKOMY  BOCIPHSITHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCY>KIEHUN, YMEHHUIO BHUJETbH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTI'0 IO3HAHMA:

OpUEHTallMEed B JIEATEIIbHOCTM HA COBPEMEHHYIO CHUCTEMY HAay4YHBIX
IpEJCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, IPUPOIBI U
oOlIecTBa, MOHMMAHMEM MAaTeMAaTHUYeCKOW HAyKuW Kak cdepbl 4YeloBeueCKou
NEeSATENbHOCTH, TANOB €€ Pa3BUTHA U 3HAYMMOCTHU JUISl pPa3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MATHKU U MATEMAaTHYECKOW KYJIbTYpPOW KakK CpeJICTBOM
NO3HAHWSA MHpA, OBJAJCHHUEM MPOCTEHIIMMH HAaBBIKAMU HCCIEA0BATEIbCKOU
NEATENbHOCTH;



6) ¢usmueckoe Bocnutanme, GopmMHupoBaHHMEe KYJbTYPbl 3/10POBbSl H
IMOIMOHAJIBLHOTO 0JIATOMOTy U

TOTOBHOCTBIO TMPUMEHSITh MAaTeMaTHYECKUE 3HAaHHUS B HMHTEpPECax CBOEro
3I0POBBSI, BEACHUSA  370pOBOro oOpaza JKM3HM (370pOBOE  IMTAHHE,
cOQTaHCUPOBAHHBIM PEXUM 3aHATHM M OTABIXA, pEryjsipHas (Qu3HIecKas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKa pedIeKCHH, NPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TAKOTO K€ MpaBa JAPYroro 4ei0BeKa;

7) 3K0JIOTHYEeCKOe BOCIIUTAHME:

OpHUEHTalMel HAa MPUMEHEHNE MATEeMaTUYECKUX 3HAHWM JJI pelieHusl 3a1a4y
B 00J1aCTU COXPaHHOCTH OKpY’XKalollledl Cpeabl, IJIAHUPOBAHMUS IIOCTYIIKOB U
OIIEHKM HX BO3MOXKHBIX MOCJIEACTBUI Il OKPY’KAIOIIEH Cpeabl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa HKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) amanTanus K M3MEHAIIUMCH YCJAOBUAM COLHUAJBHON M NMPUPOITHON
cpeasbl:

FOTOBHOCTBIO K JACHCTBUAM B YCJIOBHUSIX HEOIPEICICHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JIeITEIbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS y JPYTUX JIOJeH, mpuoOpeTaTh B COBMECTHOW JEATEIBHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETECHI[UU U3 OIbITA JPYTHUX;

HEOOXOJUMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHUH, B TOM YHCIE
bopMyJIMpOBaTh WJIEU, MOHITHUS, TUIIOTE3bI 00 0OBEKTAX U SIBJICHUSX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, IIJIaHUPOBATh CBOC PA3BUTHUE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CUTYyallUl0, BOCIPUHUMATh
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEP, KOPPEKTHPOBATH
MPUHUMAEMbIE PEIICHUs] W JEeUCTBUSA, (HOPMYJIHPOBATh M OLICHHUBATH PUCKH H
NOCJIEICTBUS, (POPMUPOBATH OMBIT.

METAINPEAMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/IbHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble Jornyeckue aemcTrBus:
e BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX

00BEKTOB, TMOHATHHA, OTHONIICHWA MEXKIYy MOHATUIMH, (POPMYITHPOBATH
ONpENCICHNUs]  IOHATUW, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
Kjaccu(ukanuy, OCHOBaHUS JUIsi OOOOILIEHUS W CpPaBHEHUS, KPUTEpUU
IIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (OpMyJIHpOBaTH U  NPeOOpPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIC, €IUHUYHBIC, YAaCTHBICE M OOIIHe,
YCJIOBHBIE,



BBIBIISATh ~ MAaTEMAaTHYECKHUE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTuBopeurs B (akTax, JaHHBIX, HAOMIONCHUSX M YTBEPKICHHSIX,
npemjiaraTh ~ KPUTEPUWM IS BBISIBIICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HWCIIOJIB30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHM, YMO3aKIIFOUSHH 110 aHAJIOTHH;
pa30OupaTh 10Ka3aTEIbCTBA MATEMATHYECKUX YTBEPKACHUM (IIPsIMbIE U OT
MIPOTUBHOTO), MPOBOJHWTH CAMOCTOSITEIIbHO HECIIOKHBIC JTOKAa3aTeIbCTBA
MaTeMaTH4eCKuX (aKTOB, BBICTPAWBATh APTYMEHTAIMIO, IPUBOIUTH
MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS,
BBIOMpATh Croco0 perieHus: yd4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh Haubonee MNOAXOAAIMIMN ¢ Yy4eToM
CaMOCTOSTEIILHO BBIICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieaoBarejbCKue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCJIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS,
bopMyaMpoBaTh BONPOCHI, (UKCUPYIOLIME MPOTUBOpEUnE, Mnpodiemy,
CaMOCTOSATENIFHO YCTaHABJIMBAaTh HMCKOMOE W JaHHOE, (OpMUPOBAThH
TUTIOTE3Y, apTYMEHTHUPOBAThH CBOO TIO3UIUIO, MHEHHUE;

MPOBOJUTh IO CAMOCTOSTEIHLHO COCTABICHHOMY TUIAaHY HECIOKHBIN
OKCIIEPUMEHT,  HEOOJBINIOEC  HWCCICJAOBAHHWE IO YCTaHOBJICHHUIO
OCOOCHHOCTEHl MaTeMaTHYECKOro OOBEKTa, 3aBUCUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 10 pe3yjibTaTaM
MIPOBEICHHOTO HAOIONCHUS, WUCCIEAOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

POTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLIECCa, a TAKXKE BBIIBUTATh
MIPEMOI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBISIBJISITH HEJJOCTATOUYHOCTh U H30BITOYHOCTh HH(POpPMALUH, JaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHHS 3a/1a4H;

BBIOMpaTh, aHAIM3HPOBATh, CUCTEMATH3UPOBATH WM WHTEPIPETHPOBATH
UHGOPMAITUIO PA3IUYHBIX BUAOB U (OPM MPEACTABICHUS;

BbIOUMpaTh GopMy TpEACTaBICHUA HHPOPMAIMH U WILIIOCTPUPOBATH
pemaemMbie 3a/ladyd  CXeMaMH, JuarpaMMamH, WHOW TrpaduKol U UX
KOMOHHAIIUSIMU,

OIICHMBATh HAACKHOCTh HMH(DOpPMAIMM TO KPUTEPHSIM, MPEATOKEHHBIM
yUUTEIEeM WiIH CPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHLle YHuUBEpPCAJIbHLIC yqeﬁﬂme )]BﬁCTBPlSIZ



BOCIIPUHUMATh U (OPMYJIUPOBATH CYXKIEHUS B COOTBETCTBUU  C
YCIOBHUSIMHU U LEJIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXaTh CBOIO
TOYKY 3pPEHHUSI B YCTHBIX U NMUCHMEHHBIX TEKCTaxX, JaBaTh IMOSCHEHUS IO
XOJly PelIeHUs 3a1a4l, KOMMEHTUPOBAThH MMOJTYyYEHHBIN pe3yJIbTarT;

B X0J1€ 00CY’KJ€HUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CY X AAEMOU TEMBI,
po0JIeMBbI, periaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIIEJICHHBIC Ha TTIOMCK
pELIEHHUsI, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUAMHU JPYTUX
YYaCTHUKOB Juanora, oOHapy>KMBaTh pa3iMude U CXOACTBO MO3UIUH, B
KOPPEKTHOU (popme hopMyIUpOBaTh Pa3HOIJIACHS, CBOU BO3PAKEHUS;

NPEACTAaBIATh  PE3yJbTAaThl  PENICHHWS  3aJadd,  OKCIIEPUMCHTA,
UCCJICIOBaHMsI,  TPOEKTa,  CaMOCTOSTENIbHO  BBIOMpaTh  (Qopmar
BBICTYIUICHHUS C YUETOM 3aJ1a4 NMPE3CHTAIIMA U OCOOEHHOCTEHN ay IMTOPUU;

NOHMMAaTh W  WCIONB30BaTh  NPEUMYIIECTBA  KOMAaHJIHOM "

WHAMBUIYAIbHON paboOThl TpU pEHIeHHH YYEOHBIX MaTeMaTUYeCKUX
3ajay;

IPUHUMATh LEJIb COBMECTHOU JESATENIbHOCTH, TUIAHUPOBATh OPraHU3aLUI0
COBMECTHOH pabOThI, paclpeneniarTh BUAbl pPadOT, JI0TOBapUBATHCS,
00CyXIaTh MPOLIECC U Pe3yibTaT paboThl, 0000IIaTh MHEHHUS HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNIOBBIX (¢GopMax paboTel (oOcyxaeHus, oOMeH
MHEHUSIMH, MO3TOBbIE€ IUTYPMBl U JIpYTH€), BBINOJHATH CBOK 4YacTb
paboThI M KOOPJMHUPOBATH CBOM JEHCTBUS C APYTUMH YICHAMHU KOMAaH/IbI,
OIICHMBAaTh KAa4€CTBO CBOETO BKJIaJa B OOMIMA MPOAYKT MO KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIe YyHUBEpPCAJIbHbIE Y4eOHbIE AeHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISATH IJIaH, aJITOPUTM PEIICHUS 3aja4u (WK ero
4acTh), BRIOUpATh CIOCOO PEIICHUS C YYETOM HMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN C YYETOM HOBOW MH(MOPMAIIUH.

CﬂMOKOHTpOJIL, AMOIHUOHAJIbHbIN HHTEJLJIEKT:

BJIaJE€Th CIOCO0AMU  CaMONPOBEPKH, CAMOKOHTpOJIS Mpolecca |
pe3yJibTaTa pEIICHUSI MATEMAaTHYECKOW 3a/1a4u;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh MpPHU PELICHUU
3a7a4d, BHOCUTHb KOPPEKTUBBI B JIESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBCTB, HAMIEHHBIX OLIMOOK, BHISIBICHHBIX TPYAHOCTEH;
OLIEHMBATh COOTBETCTBUE PE3YJbTATA NEATEIBHOCTH IOCTABICHHOMN LIENIH
U YCIIOBUSIM, OOBSICHITh MPUUYUHBI JOCTHXKEHUS WU HEAOCTHKECHUS 1IEH,
HAXOJIUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETCHHOMY OTIBITY.



ITPEAMETHBIE PE3YJIBTATDBI

K koHiy oOydeHuss B 7 kJjacce OOYyYalOUIMICA TMOMYyYHUT CIEAYIOIIUE
MpPEAMETHBIE PE3YIbTATHI:

Yuciia 1 BbIYMCICHUS

BoinonHsaTh, coyeTass yCTHbIE M TUCHBMEHHBIE TPHUEMbI, apuUPMETUUYECKUE
JENUCTBUS C pallMOHATBLHBIMU YUCIaAMU.

HaxoguTh 3HaueHMsS] YUCIOBBIX BBIPAXKEHUN, MPUMEHATH Pa3HOOOpa3HbIC
CIIOCOOBI ¥ MPUEMBI BBIUMCICHUS 3HAYEHUW NPOOHBIX BBIPAKCHHH, COACPIKAIIIX
OOBIKHOBEHHBIE U JIECATUYHBIEC IPOOU.

[TepexoauTh OoT oAHON (DOpPMBI 3amUCH YMceN K Apyroil (mpeoOpa3oBHIBATH
JNECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECATHYHYIO, B
YaCTHOCTH B OECKOHEUHYIO ACCITUYHYIO IPOOB).

CpaBHUBATH U yHOPSIOYMBATH PAIlMOHATBHBIE YHCIIA.

OKpyrisTh yucia.

BBINOMHATE MPUKUAKY U OLIEHKY PE3YyJbTaTa BEIYMCICHUMN, OLIEHKY 3HAYCHUIN
YUCJIOBBIX BbIpaXK€HUU. BBIMOJHATE ACHCTBUS CO CTENEHSMU C HATypajJbHBIMU
MOKa3aTeIAMH.

[IpuMeHsTh NpU3HAKK  ACIMUMOCTH, PpAa3jJ0KEHUE  HAa  MHOXHUTEIU
HaTypaJbHBIX YUCET.

Pemate mpakTHKO-OpUEHTUPOBAHHBIE 33/1a4d, CBSI3aHHBIE C OTHOILIEHUEM
BEJIMYMH, MPONOPIHUOHAIBHOCTBIO BEJIUYHMH, MPOLEHTAMHU, HWHTEPIPETUPOBATH
pe3yabTaThl PEIICHUs 3a7a4 ¢ yYeTOM OTPAaHMYCHH, CBSI3AHHBIX CO CBOMCTBAMHU
paccMaTpUBaEMbIX 0OBEKTOB.

AuredpanvecKkue BbIPaKeHHUsI

Hcnonb3oBaTh anredpanvyeckyro TEPMUHOJOTHIO U CUMBOJIUKY, MPUMEHSTh
ec B MIPOIIECCE OCBOEHUS YUYEOHOTO MaTepuarna.

Haxonuth 3HaueHuss OYKBEHHBIX BBIPAKCHUN TPU 3aJaHHBIX 3HAUYCHUSX
MEPEMEHHBIX.

BoeimonasaTe  mpeoOpa3oBaHMsi  1EJOTO  BBIPAKEHHS B~ MHOTOWICH
MPUBEICHUEM MOJIOOHBIX CJIAra€MbIX, PACKPBITHUEM CKOOOK.

BeinmonHaT, yMHOXEHHE OJHOYJIEHAa HAa MHOTOWIEH M MHOTIOYJIeHa Ha
MHOTOYJIEH, TPUMEHSITH (hOPMYJIbI KBaJpaTa CyMMbI U KBaJipaTa pa3HOCTH.

OcyuiecTBIATh Pa3oKEHUE MHOTOWICHOB HAa MHOXHUTEIU C I[OMOUIBIO
BBHIHECEHUSI 32 CKOOKM OOIIero MHOXKHUTENs, TPYNIMUPOBKH  CJIaraeMbIX,
npuMeHeHus1 GOpPMYyJT COKPAIIECHHOTO YMHOKEHHUS.

[IpuMeHsTh MpeoOpa3oBaHUsl MHOTOWICHOB ISl PEIICHUS PAa3IUYHBIX 3a7a4
U3 MaTEMAaTUKHU, CMEKHBIX MPEIMETOB, U3 PEAbHON MPAKTUKHU.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypajlbHBIMU IMOKA3aTEISIMUA IS
npeo0pa3zoBaHus BHIPAKECHH.



YpaBHeHUA U HEPABEHCTBA

Pemars nHMHEHHBIE ypaBHEHHUs C OJIHOM IMEPEMEHHOWN, MPHUMEHSS MNpaBuia
nepexoia OT UCXOJHOTO YPAaBHEHMs K paBHOCWIbHOMY emy. [IpoBepsaTs, siBisieTcs
JIM YUCJIO KOPHEM YPaBHEHUS.

[TpumensaTh rpaduueckre METOIBI TIPU PEIICHUH JIMHEHHBIX YPaBHEHUHN U HX
CUCTEM.

[TogOupaTe npuMepbl Map YHCEN, SBISIOMUXCS pEUICHUEM JIMHEWHOTO
YpaBHEHUS C IBYMsI IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpadHK JMHEHMHOrO0 ypaBHEHHUS C
JIBYMsI TMEPEMEHHBIMH, MOJIb3YsACh TpaduKOM, MPHUBOJIUTH TNPUMEPHI PEIICHUS
YpaBHEHHS.

Pemats cuctemsbl AByX TMHEHHBIX YPABHEHUU C IByMs IEPEMEHHBIMU, B TOM
quciie rpaguuecku.

CocTaBnsATh M pelarh JHHEHHOE YpPaBHEHHE WJIM CUCTEMY JIMHEHHBIX
YPaBHEHUH MO YCIOBUIO 3a/ladyd, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4¥ TIOJy4YEeHHBIN Pe3yJIbTaT.

DyHKIMHA

N300paxarh Ha KOOPAUHATHON MPAMON TOUYKH, COOTBETCTBYIOIINE 3aJaHHBIM
KOOpJMHATaM, Jy4H, OTPE3KH, NHTEPBAJIbL, 3alIMChIBATh YHCIOBBIE IPOMEKYTKU Ha
are0panveckoM S3bIKE.

OTrMeuaTh B KOOPAMHATHOW IJIOCKOCTH TOYKHM IO 3aJlaHHBIM KOOpJMHATaM,
CTpOUTh rpaduku JTUHEUHBIX GyHKIUH. CTpouTh rpaduk GyHKIUHN y = [X|.

OnuceiBaTh € MOMOUIbIO (YHKIMI H3BECTHbIE 3aBUCUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMs, PACCTOSIHUE, LEHA, KOJIUYECTBO, CTOMMOCTb,
MIPOU3BOJAUTEILHOCTD, BPeMsi, 00BEM padOTHI.

Haxoauts 3HaueHue pyHKIMU 110 3HAYEHUIO €€ apryMEeHTa.

[Tonumate rpaduyeckuii cnoco0 MpPeaCTaBICHUS M aHaidu3a MHGOpPMALUH,
U3BJIEKaTh U UHTEPIPETUPOBATh HHPOPMAINIO U3 TPapUKOB pealbHBIX MPOIECCOB
Y 3aBUCUMOCTEM.

K xonmy oOydenuss B 8 kJjacce OOy4aromuiCs TMOJTYYUT CICAYIOIINAE
IIPEIMETHBIE PE3YJIBTATHI:

Yuciia ¥ BLIYMCICHUS

Hcnonb3oBaTh HayalbHbIE MPEACTABICHUS O MHOXECTBE JEHCTBUTENbHBIX
YHUCeN ISl CPAaBHEHMS], OKPYIJIEHUS U BBIYMCIICHUN, N300pakaTh JEHCTBUTEIbHBIE
YHUCJIa TOYKaMU Ha KOOPAWHATHOU MPSMOU.

[IpumensTh noOHATHE apU(METUUYECKOTO0 KBAJIPATHOIO KOPHS, HAXOIUTh
KBaJIpaTHbIE KOPHM, HCIIONB3YS MPU HEOOXOJUMOCTH KaJbKYJISTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJAEPXKAIIMX KBAaJApaTHbIE KOPHHU, HCIHOJb3YS
CBOMCTBA KOPHEM.



Hcnonb3oBaTh 3anucu OONBIIMX M MajbIX YUCET C MOMOIIBIO JTECITUYHBIX
npo0eii u creneHelt yucna 10.

AsreOpandecKkue BbIPasKeHUs

[IpuMeHsATh TOHSATHUE CTENEHW C LEIbIM [OKa3aTelieM, BBIMOJHATh
npeoOpa3oBaHus BEIPAKECHHM, COAEPIKAINX CTEIICHHU C IEJIBIM MTOKA3aTeIeM.

BhInonHATh TOXKAECTBEHHBIE MPEeoOpa30BaHUs PAIlMOHANBHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI IEUCTBUI HaJl MHOTOWICHAMH U alreOpanyecKuMu ApoosiMu.

PacknanpiBaTh KBapaTHBIN TPEXUIEH HA MHOKHUTEH.

[TpumensTh npeoOpa3oBaHusl BRIPAKEHUHN ISl pELICHUS Pa3IUYHbIX 3aJ]1a4y U3
MaTeMaTUKH, CMEXHBIX MTPEAMETOB, U3 PEAIbHOW MPAKTUKH.

YpaBHeHUA U HEPABEHCTBA

Pemats nMHEHBIE, KBAaJIpaTHBIE YPAaBHEHUSI W PAlMOHAJIbHBIE YpPaBHEHMUS,
CBOISILIMECS K HUM, CUCTEMBI IBYX YPABHEHUM C IBYMSI IEPEMEHHBIMU.

[IpoBOIUTE MPOCTEUIINE UCCIIEAOBAHUS YPABHEHUN U CUCTEM YpPaBHEHUH, B
TOM YHCJI€ C IPUMEHEHUEM T'papUUECKUX MPEJCTaBICHUN (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPAaBHEHUW PEIICHUS, €CIIM HUMEET, TO CKOJIbKO, U
pouee).

[lepexoauTh OT ciiOBECHOM (HOPMYTUPOBKH 3a/1a4u K €€ alire0pandeckon

MOJIEIM C TIOMOILIBIO COCTaBJI€HUSI YPABHEHUS WJIM CHUCTEMBbl YpaBHEHH,
HMHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3a]1a4y MOJYUYEHHBIN pe3yJbTar.

[IpuMeHSATh CBOWCTBA YMCIIOBBIX HEPABEHCTB [JI1 CPAaBHEHUS, OIEHKH,

pemaTh JMHEWHbIE HEPABEHCTBA C OJTHOW MEPEMEHHOM U UX CUCTEMBI, 1aBaTh
rpa@uyuecKyro WUIIOCTPALIMI0 MHOXKECTBA PEIIEHUHA HEpPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

DOyHKIMHA

[TorumMaTe U WCTOAL30BaTh (YHKIIMOHATHHBIC TOHATUS M SI3BIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAYEHMS), OMPENEATh 3HAYCHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeaessaTh CBOMCTBA (PYHKIMM 1O e¢ rpaduky.

Ctpouts rpaduku deMEeHTAPHBIX GYHKIIUNA BUJA!

y=kix,y=x2,y =x3y =[x,y = VX, OIHCHIBATH CBOICTBA YHCIOBOIL
dbyHKIMHU 110 €€ rpaduky.

K xonmy oOydenus B 9 kJjacce OOy4arolmuics TOJMYYUT CIEAYIOIINE
peAMETHBIE PE3YIIbTaThI:

Yucaa 1 BHIYMCICHUSA

CpaBHUBaTh M YHNOPSIOYMBATH PAlMOHAJBHBIE U UPPALMOHAIBHBIE YHKCIA.

BoimonsaTte apudmernueckue NEHCTBUS C pallMOHAIBHBIMU YHCIIAMH,
coueTrass YCTHbIE UM TIMCbMEHHBIE TPUEMbI, BBINOJIHATH BBIYUCIEHUS C
UppaImoHaIbHBIMU YUCIaAMU.



Haxonuth 3Ha4YeHHWS CTENCHEH C TIICNBIMH  TTOKa3aTeIIMH M KOPHEH,
BBIYHCIIATH 3HAYCHHSI YNCIIOBBIX BBIPAKESHU.

OKpyrisaTh JIEWCTBUTENIbHBIE YHUCIA, BBIMOJIHATh MPUKHUIKY pe3yJbTaTa
BBIYHCIICHUH, OIICHKY YHCJIOBBIX BBIPAKECHUH.

YpaBHeHHs U HEPABEHCTBA

Pemate nuHeiiHbIE M KBaJpaTHbIC ypaBHEHUS, YPaBHEHHUS, CBOJSALIUECS K
HUM, TIPOCTEHIIINE TPOOHO-PAIMOHATILHBIC YPaBHEHUS.

Pemats cucTemMbl OBYX JMHEWHBIX ypaBHEHHH C JIBYMS IMEPEMEHHBIMH WU
CUCTEMBI IBYX YpPaBHEHUH, B KOTOPHIX OJIHO YPABHEHHE HE SABJISICTCS IMHEHHBIM.

Pemiath TekcToBbIe 3ajaud  anreOpanyeckuM CIOCOOOM €  TOMOIIBIO
COCTAaBJICHUSI YPaBHEHUS UJIM CUCTEMBI JBYX YPaBHEHUH C IBYMs MTEPEMEHHBIMHU.

[IpoBoauTh mpocTeilline ucclieOBaHusl YPaBHEHUN U CUCTEM YpaBHEHUH, B
TOM YHCJIE ¢ IPUMEHEHHUEM TpadUUecKuX MpeIcTaBlIcHu (YCTaHaBIMBaTh, UMEET
JU ypaBHEHWE WM CHUCTEMa YpPaBHEHUW PpEIICHUS, €CIH MMEET, TO CKOJBbKO, W
npouee).

Pemate nuHeliHbIE HEPABEHCTBAa, KBAaJpPAaTHHIE HEPABEHCTBA, W300pa’kaTh
pelieHrue HEPaBEHCTB HAa YHUCJIOBOW MPSMOM, 3alHMCHIBATH PEUICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemate cucTemMBbl JIMHEWHBIX  HEPABEHCTB, CHCTEMBl HEPABEHCTB,
BKJIFOYAIOIINE KBAJApPAaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHUE CHUCTEMBI
HEPABEHCTB Ha YHCIIOBOM MPSAMOM, 3aMUCHIBATH PEIICHHE C TOMOIIBIO CUMBOJIOB.

Vcrionb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMIHBIX 3a]1a4.

DOyHKUUN

Pacmo3naBate (yHKIIMM W3y4deHHBIX BHIOB. [loKa3pBaTh CXeMaTHYECKH

pacrnojoKeHNe Ha KOOPAWHATHOW TUIOCKOCTH IpaduKoB GYHKIUI BUIA: ¥ = kx,
=hkx+b y=kix y=ax2 +bx +c y=x3 y=1x y=|x|, B 3aBHCHMOCTH OT
3HaYeHUH K03((PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIMH.

Ctpouth U M300pakaTh CXeMAaTHUYECKH TpauKy KBaIpaTHUHBIX (YHKIIUMH,
OIMCHIBATh CBOMCTBA KBAJAPATUUHBIX (PYHKIINI MO UX Tpadukam.

Pacnio3naBaTh kBajipaTuyHyto (GYyHKIHIO IO GopMyIie, MPUBOAUTH TIPUMEPHI
KBaIpaTUYHBIX (DYHKIMHA U3 peabHOMN KU3HU, PUBUKHU, TEOMETPHH.

YuciioBbIe MOCAE0BATEIbHOCTH U MPOTPECCUH

Pacno3naBaTh apu(pMETHUYECKYyI0 U TE€OMETPUYECKYI0 MPOTrpeccHud Mpu
pa3HBIX CrIOcO0ax 3aJaHusl.

BbINONHATS  BBIYMCIEHUS € MCHOJB30BaHMEM (OpPMYJ Nn-ro 4jeHa
apu(PMETUUECKON U T€OMETPUUECKON MTPOTrPECCUIl, CYMMBI IIEPBBIX N YJIEHOB.

N300paxarh 4YieHBl IOCIEAOBATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IJIOCKOCTH.



Pemate 3amaun, cBsSI3aHHBIE C YMCIOBBIMHU IOCJIEAOBATEILHOCTIMU, B TOM
YHUCJIE 3a/1a4M U3 PeAIbHOM KU3HU (C MCIOJIb30BAHUEM KaJbKYJISATOPA, HUPPOBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoimnyecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TEM nuppoBbIe
Ne n/m P Kontpoabubie | IlpakTuueckue (dpp )
NMPorpamMmbl Bceero oOpa3oBaTeJibHbIE
padoThI padoTbI
pecypchl
1 Yucna v BEIYUCICHUS. PalnoHanbHbIE 25 1 bu6nuoreka [JOK
qucia https://m.edsoo.ru/7f415b90
Bbu6nuoreka [JOK
2 AJIrEOPANTIECKHC BIPWAKCHIA 27 ! https://m.edsoo.ru/7f415b90
bu6nuorexa [JOK
3 VPaBHEHH 1 HEPABEHCTBA 20 I https://m.edsoo.ru/7f415b90
bubnuoreka [JOK
4 Koopanwatst u rpaduicu. Oymkim 24 ! https://m.edsoo.ru/7f415b90
bu6mmorexa [IOK
1
> Tostopenne n 06odmenue 6 https://m.eds00.1ru/7f415b90
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KUIACC

Kosun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undgposBbie)
Ne n/m Konrpoabubie | IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsbl
bub. OK
1 UYucna u Berurcnenus. KBagparHele KOpHU 15 htilog/l;lr?]?:;sigm 7641 7af8
) Yucna u BerauciaeHus. CTENeHb C 1eIbIM 7 but6mmoreka [JOK
IOKa3aTeeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIpaKEeHHUS. 5 | bubmmoreka [JOK
KBanpatusiii TpexusieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAKECHHUS. 15 1 bubmmoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 VYpaBHeHus 1 HepaBeHcTBa. KBagpatHele 15 1 bubnmnorexa [IOK
ypaBHEHUA https://m.edsoo.ru/7f417af8
VYpaBHeHus u HepaBeHCTBA. CHCTEMBI bubnmnoreka [JOK
6 . 13
YpaBHEHUH https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHncTBa 12 1 httos://m.edsoo.ru/7f417af8
bu6nmoreka [JOK
8 PyHKUHH. OCHOBHBIC HOHATHA > https://m.edsoo.ru/7f417af8
bu6nuoreka [JOK
? Dymxipm. Hucnossie pynxiyam ? https://m.edsoo.ru/7f417af8
bubnuoreka [JOK
II 1
10 OBTOpeHHe 1 0600mIeHNe 6 https://m.edsoo.ru/7f417af8
OBLIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 5 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KUIIACC

Kosun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnubie | IlpakTuueckue
NpOrpamMmblI Bcero oOpa3oBarte/ibHbIE
padoTsbI padoThI
pecypcsl
| Uucna u BelYuCieHus. JelicTBUTENbHbIE 9 bubnuorexa [JOK
YyHcna https://m.edsoo.ru/7f419d08
) VYpaBHEHHUs U HEPABEHCTBA. Y PABHEHUS C 14 1 bubnmnoreka [JOK
OJIHOM IIEPEMEHHOU https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CUCTEMBbI 14 ) bubnuorexa [JOK
YpaBHEHUU https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
4 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 16 1 hitos://m.edsoo ra/7f419d08
bubmuoreka [JOK
> Dynkunn 16 ! https://m.edsoo.ru/7f419d08
bu6mmoreka [JOK
15 1
6 YucnoBbie MOCIEI0BATEIBHOCTH hitps://m.edsoo.ru/7#419d08
. [ToBTOpEeHME, 0000IICHNE, CHCTEMAaTH3AIUS 18 | bu6mmoreka [JOK
3HaHUH https://m.edsoo.ru/7f419d08
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08







