Mumnncteperso npocsenienns Poceniickoit ®enepanmn
MunncTepeTBo 06pa3oBanus u MOTOAEKHOMN MOAHTHKH CeepanoBckoii obnactu
["ocynapeTBennoe aBTOHOMHOE HETHTIOBOE 0BpazOBATE/ILHOE yupexjienue
Caepuiosckoii o6nactu «'y6epHaTopekuii muueii»

YTBEPKXJEHO
MPUKA30M H.0. 11

nuueﬁ»

‘} z o
/-r AJQ KOE%\
«1 9» q)eBpgﬂ” 20% i vv By

PABOYASI TIPOTPAMMA
Yuebnoro kypea «Aarebpa»

Ans obyuarommuxes 7-9 knaccos

EKATEPHHBYPI 2024



HOACHUTEJBHASA 3AIIMCKA

Anrebpa SBISETCS OJHUM €3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHHs: OHAa 00EeCTIeYnBaET U3YUCHHUE IPYTUX JAUCHUIUIMH, KaK €CTeCTBEHHO-
HAyYyHOTO, TaK W TYMaHUTApHOTO IIMKIOB, €€ OCBOCHHE HEOOXOTUMO IS
NIPOJOJDKEHUST 00pa30BaHUs M B MMOBCEIHEBHOM XKU3HU. Pa3BuTHE y 00yUaronmxcs
HAyYHBIX TPEJACTABICHUNA O TPOUCXOXKICHUH M CYIIHOCTH anreOpandecKux
abcTpakiui, cnocobe OTpakeHHs MAaTEeMaTUYECKON HAyKOW SIBICHUN W TPOIIECCOB
B MPUPOJEC W OOIIEeCTBE, POJIM MATEeMAaTHYCCKOTO MOJCTHPOBAHUS B HAYyYHOM
MO3HAHHUH M B TIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYTHOTO MUPOBO33PECHUS
M Ka4eCTB MBIILICHUS, HEOOXOIUMBIX I afanTalid B COBPEMEHHOM HU(poBOM
obmectBe. M3ydyenune anreOpbl oOecrieunBaeT pa3BUTHE YMEHHUS HaOIIOaTh,
CpaBHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATh CBOM JICUCTBUS U BBIBOJBI,
(dopmynupoBath yTBepKAeHU. OcBOEHUE Kypca anreOpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS] O0YYaloUMXCcs: OHHM HCIONB3YIOT JEAyKTHBHBIE U
WHAYKTUBHBIE PacCyXJIeHHUs, 00001IeHne U KOHKPETH3AINIO, abCTparupoBaHue U
aHajmoruto. OOydenwe  anreOpe  mpeAmnoyiaraeT  3HAYUTEIBHBIE  O0BEM
CaMOCTOSITENIbHOM ~ /I€ATEIbHOCTH OOYYaIOIUXCs, MOITOMY CaMOCTOSITEIIbHOE
pellIeHne 3a/1a4 ABJSETCS peanu3aleil JesTeIbHOCTHOIO IPUHLIKIIA O0yUEHUsI.

B cTpykType mporpammsl ya4eOHOTO Kypca «Anredpay AJisi OCHOBHOTO 0O0IIEeTo
o0pa3oBaHMsI OCHOBHOE MECTO 3aHHMAIOT COJIEP’KATEIbHO-METOUIECKHIE JINHUU:
«Uncna w  BBIUKCICHHS», «ANTeOpandeckue BBIPAKCHU», «YPaBHCHHS W
HepaBeHCTBay, «DyHkuuuy. Kaxmas w3 STuX copepx aTelbHO-METOAMYECKUX
JVMHUHA pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET U3YUCHHS Kypca, B3aUMOJCHCTBYS C
ApyTMMU €ro JuHMSAMH. B Xone wu3ydeHus ydeOHOro Kypca OOy4arouIumcs
OPUXOJUTCS JOTMYECKH pacCy’kKIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBs3M ¢ 3TUM B mporpamMmy y4eOHOro Kypca «Anredpay BKIIOYCHBI
HEKOTOpBhIE OCHOBBI JIOTWKH, IPEACTAaBICHHBIE BO BCEX OCHOBHBIX pa3felnax
MaTeMaTU4YeCKOro o0pa3oBaHus U CIOCOOCTBYIONIME OBJIAJICHUIO 00YUYaIOIIUMUCS
OCHOB YHUBEPCAJIBHOTO MAaTEMAaTUYECKOTO s3bIKa. COJepKaTEIbHOM U CTPYKTYpPHOM
OCOOEHHOCTBIO ydeOHOro Kypca «AsnreOpa» SBISETCS €ro MHTETPUPOBAHHBIN
XapakTep.

Conmepxxanne nuHMM «YuCna W BBIYUCICHUS» CIYKAT OCHOBOM IS
JaJIbHEHIIer0 U3y4YeHUs] MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Yy OOy4aroluxcs
JIOTUYECKOTO MBILIUICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BAThCS aIrOpUTMaMu, a
TaKKe MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JJIsi TOBCEAHEBHOM
KU3HU. Pa3BUTHE MOHATHSA O YMCIIE HA YPOBHE OCHOBHOI'O OOLIEro 0Opa3zoBaHUs
CBSI3aHO C PAIMOHAIBHBIMH M MPPAIMOHATBHBIMU YHCIIaMH, (POPMHUPOBAHUEM



NPEACTABICHUHN O AEMCTBUTEIIBHOM YUCE. 3aBEPIICHUE OCBOCHUS YUCIOBOM JINHUH
OTHECEHO K CpeiHEMY O0IIeMy 00pa30BaHHUIO.

Copeprkanue qByX anreOpandecKux JUHUN — « AJreOpandeckue BhIPasKEHUSD)
U «YpaBHEHUS] U HEPABEHCTBA» CIOCOOCTBYET (POPMHUPOBAHUIO y OOYHAOIIUXCS
MaTeMaTUYECKOro amnmnapara, HeOOXOAUMOTo Uil PEHIeHHs 3a/ad MaTeMAaTHKH,
CMEXHBIX PEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX 3a1a4. Ha ypoBHE OCHOBHOIO
oOmero o0pa3oBaHusl y4eOHBIH MaTepuall IPYMIUPYETCs BOKPYT PAMOHATBHBIX
BbIpOKEHUN. AnreOpa JEMOHCTPUPYET 3HAUEHHE MATEMATUKU Kak s3bIKa JUIs
NOCTPOCHHUSI MaTEMAaTUYECKUX MOJETEH, OINHUCAHUS TMPOLECCOB U  SBICHUM
peanbHOro Mupa. B 3agaun 00y4yeHus anredpe BXOAAT TaKKe AaJIbHEHIee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJICHUS, HEOOXOIUMOTO, B YaCTHOCTH, JJIsSi OCBOCHUS Kypca
uHOpPMATUKK, U  OBJAJCHHE HABBIKAMH  JEAYKTHUBHBIX  PACCYXICHHI.
[IpeoOpa3oBaHre CHUMBOJBHBIX (OPM CIOCOOCTBYET Pa3BUTUIO BOOOpPAKEHUS,
CIIOCOOHOCTEN K MaTEMaTUYECKOMY TBOPYECTBY.

Copeprxanre pyHKIMOHATBHO-TPAPUUECKON TMHUM HALIEJIEHO Ha MOJIy4YeHUe
o0yJaronMMucs 3HaHUW O (PYHKIUSAX KaKk Ba)KHEHIIEH MaTeMaTH4eCKOW MOJENn
JUIS OTIMCAHUs U UCCIIEI0OBAaHUS pa3HOOOPA3HBIX MPOLIECCOB U SBJICHUI B IPUPOJIE U
obmiectBe. M3yueHne maTepuana CiocoOCTBYET pa3BUTHIO y 00yUYaIOIIUXCsl yMEHHUS
UCIIOJIb30BaTh PA3JIMYHBIE BBIPA3UTEIBHBIE CPEACTBA SI3bIKA MATEMATUKH —
CJIIOBECHBIEC, CHUMBOJMYECKHE, TIpapuyecKkue, BHOCUT BKJIaad B (HOPMHUPOBAHHE
NPEACTaBICHUN O POJIM MaTEMAaTUKH B PA3BUTUH IIUBWIIN3ALIUU U KYJBTYPBI.

CormacHo ydeOHOMY IIaHy B /-9 Kimaccax u3y4aeTcss ydeOHBIM Kypc
«Anre0Opa», KOTOPbIA BKIIOYAET CJEAYIOUIME OCHOBHBIE paslelbl COJACpPKaHUS:
«HYucna u BBIUMCICHUSA», «ANreOpanyeckue BBIPAKEHUS», «YPAaBHEHHUS U
HEpaBeHCTBA», « DyHKIIMM.

Ha uzydenue yueOHoro kypca « Anredpa» orsoautcs 306 yacos: B 7 kiacce —
102 vaca (3 gyaca B Hezeno), B 8 kinacce — 102 vaca (3 yaca B Hezienio0), B 9 kiiacce
— 102 gaca (3 yaca B HEZIEIIIO).



COIEPKXAHUE OBYYEHUA
7 KIIACC

Yuciaa v BIYMCICHUSA

JlpoOu OOBIKHOBEHHBIC W JICCSITHYHBIC, TIEPEX0 OT OMHON (HOPMBI 3amucu
npobeit k apyroi. IloHsTHe palMOHAIBLHOTO 4YHUCA, 3alHCh, CpPaBHEHUE,
VIOPSIOYMBAHUE  PAIMOHATIBHBIX 4YHCeNl. ApudMeTHdecKkue ACHCTBUA C
palMoOHAJIbHBIMU YKCIIaMU. Pemenne 3a1a4y u3 peajbHOM NPAaKTUKU HA YacTH, Ha
Ipoowu.

CreneHb ¢ HaTypaJlbHbIM TIOKa3aTeJeM: OIpejesieHne, peodpa3zoBaHue
BBIPKEHUI HAa OCHOBE OMNpENeNIeHus, 3auch 00abIKX urcel. [IponeHTsl, 3amnuch
IIPOLIEHTOB B BHUJE JIpoOU U JpoOU B BHUJIE MPOIEHTOB. TPy OCHOBHBIC 33/1auu Ha
IIPOLIEHTHI, PEIICHUE 3a7a4 U3 PEATbHON NPAKTUKH.

[IpumMeHeHnEe TPU3HAKOB  JEIMMOCTH, DPa3jIOKEHWE HAa  MHOXKWTEIU
HATYpPAJIbHBIX YHUCE.

PeanpHble  3aBUCMMOCTH, B TOM  4YuCjle TMpsMas u  oOparHas
IIPONIOPLUMOHAIIBHOCTH.

AuredpanvyecKue BbIPaKeHUs

IlepemeHHbIE, UUCIOBOE 3HAYEHUE BBIPAXKEHUS C IEpEMEHHOU. JlonmycTumbie
3HauyeHHUs nepemMeHHbIX. [IpeacraBnenue 3aBUCUMOCTH MEXY BEJIMYMHAMU B BUJIE
dbopmybl. Beraucienus no ¢popmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXJCCTBEHHO paBHbIE BBIPAKEHMs, TpaBWa NpeoOpa3oBaHUS CyMM H
MIPOU3BEACHUMN, TTpaBUJIa PACKPHITUS CKOOOK U MPUBEICHUS TTOJO0HBIX ClIaraeMbIX.

CBoiiCTBa CTENEHU C HATYPAJIbHBIM [TOKA3aTEIIEM.

OpnHowieHsl 1 MHOTOWIEHBI. CteneHp MHOrowieHa. CiioKeHue, BhIYNTAHUE,
YMHOKEHUE MHOTOWIEHOB. DOPMYJIbl COKPAILIEHHOTO YMHOKEHUSA: KBAAPAT CYMMBbI
Y KBaJpat pa3zHocTu. PopMyia pa3HOCTH KBaApaToB. Pa3ioxkeHre MHOTOWICHOB Ha
MHOHTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHMS, MpaBWiIa MpeoOpa3oBaHUs YpPaBHEHMS,
PABHOCHJIBHOCTh YPABHEHU.

JluHenHOe ypaBHEHHME C OJHOW IIEPEMEHHOW, YKMCIO KOPHEU JMHEUHOTO
ypaBHEHUSI, PEIICHUE JIMHEUHBIX ypaBHEeHUN. COCTaBIICHUE YPABHEHU 110 YCIOBUIO
3aaaun. Pemenne TeKCTOBBIX 3a/1a4 ¢ MOMOUIBI0 YPABHEHU M.

JluneiiHOE ypaBHEHHE C IBYMSI TIEpEMEHHBIMU U €ro rpaduk. Cuctema IByx
JIVHEMHBIX YPAaBHEHUW C JByMs NEPEMEHHbIMU. PelleHue cucreMm ypaBHEHUU
CIIoco0OM TMOICTaHOBKU. [IprMephI pereHust TEKCTOBBIX 33/1a4 ¢ TTOMOIIBIO CUCTEM
YPaBHEHUN.

DyHKIUU



KoopanHara Toukn Ha npsimoi. YucnoBslie NpoMexyTku. PaccTosHne mexny
JIBYMsI TOUKAMU KOOPAMHATHOMN IPSIMOM.

[TpsimoyronbHas cucrema koopauHat, ocu OX u Oy. Abcuucca u opauHaTa
TOUYKH Ha KOOPJMHATHOM II0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYITaAMHU.
UYrenue rpadukoB peanbHbIX 3aBucuMocTei. [lonstue pynkuuu. ['padux dpynkumn.
CpoiictBa Qynkumii. Jluneitnas ¢yunkuus, e€ rpaduk. I'padux Qynkuun y = [x|.
I'paduueckoe pernieHne TUHEHHBIX YPaBHEHUN U CUCTEM JIMHEHHBIX YPaBHCHUH.

8 KJIACC

Yuciaa v BIYMCICHUSA

KBagparueiii kopenb u3 uwucia. [loHarue o0 uppalMOHAIBLHOM YHUCIE.
JlecsTuaabie TPUOIMKEHUST HpPAITMOHATBHBIX yucen. CBoWCcTBa apu(hMETHIECKIX
KBaJIpaTHBIX KOPHEN U X MPUMEHEHUE K MPEe0OPA30BAHUIO YUCIOBBIX BhIpaKEHUN
Y BBIYMCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

Crenens ¢ LenbIM MOKa3aTeneM U €€ cBoiicTBa. CTaHIapTHAs 3alIUCh YMCIA.

AJreOpandeckue BRIpOKCHUSAJre0pandecKkue BbIPaKeHust

KBampaTHblil TpéxuiieH, pa3ioxKeHne KBapaTHOTO TPEXUIeHa HAa MHOYKUTEIIH.

AnreOpanyeckass ApoOb. OCHOBHOE CBOWMCTBO anreOpandyeckodl JpoOu.
CrnoxeHue, BBIYMTAHUE, YMHOXEHUE, JEJCHUE alreOpandeckux ApoOeH.
PanonanbHbie BRIpaXKEHUS M UX TIPE0Opa3oBaHUE.

YpaBHEHUS ¥ HEPABEHCTBAY pAaBHEHHMS U HEPABEHCTBA

KBaaparHoe ypaBHeHue, hopmyiia KOpHEH KBapaTHOro ypaBHeHuUs. Teopema
Buera. Pemenne ypaBHEHHH, CBOISIIMXCSA K JIMHEWHBIM UM KBaJPATHBIM.
[Ipocreiimre qpoOHO-paIMOHATBHBIC YPaBHEHHUS.

['padrueckas uHTEpHpeTalvs YPABHEHUM C IBYMS IEPEMEHHBIMU U CUCTEM
JUHEWHBIX YPAaBHEHHU C JAByMs IEpEMEHHBbIMU. [IpuMepbl pelieHuss CHCTEM
HEJIMHEWHBIX YPABHEHUM C IBYMS IEPEMEHHBIMHU.

Pemenue TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CIIoCOOOM.

HucioBble HEPABEHCTBA U UX CBOMCTBA. HepaBeHCTBO € OJHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHEMHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.

OyHKIMNPYHKIUU

[Tonsitue pynkuu. O61acTh ONpEICTCHUS K MHOKECTBO 3HAUCHUN (DyHKIIUU.
Crioco0Onl 3a1anust QyHKIHIA.

I'padux pynkmun. Urenue cBoiicTB PpyHkiuu 1o e€ rpaduxy. [Ipumepnt
rpadguKoB GYHKIIHMA, OTPAXKAIOIINX PeaTbHbIC MPOIIECCHI.



@DyHKIUY, OINUCHIBAIOIINE TMPSMYI0O W OOpaTHYH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, HX rpadukn. Oyukimn y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pelIeHre YpaBHEHUH U CHUCTEM YpaBHEHUIA.

9 KUIACC

Yuciaa v BIYMCJICHUS

PannonanbHble YuCa, UPPALMOHAIBHBIE YUCIIA, KOHEUHbIE U OECKOHEUYHBIE
JecATUYHbIE ApoOor. MHOXKECTBO ACHCTBUTENBHBIX YUCEN, JCHCTBUTEIbHBIC YHCIIA
Kak OeCKOHEeuHble AeCATHYHBIE ApoOu. B3auMHO OAHO3HAYHOE COOTBETCTBHE
MEXAY MHO>KECTBOM JEHUCTBUTEIIBHBIX YHCENT U KOOPAUHATHOMN MIPSMOI.

CpaBHEHHE JIEMCTBUTENbHBIX 4YHCeNl, apupMeTUYeCKHe JEeUCTBUS C
NEUCTBUTEIBHBIMU YUCIAMU.

Pasmeppl OOBEKTOB OKPY’KAIOLIEr0 MUPA, JIUTEIBHOCTh IPOLECCOB B
OKpY>KaroIEeM MHpE.

[TpubnnkEéHHOE 3HAUEHUE BEJIMYMHBI, TOYHOCTb NpUOIMxKeHus. OKpyrieHue
yucell. [Ipuknika v oueHkKa pe3yabTaToB BEIUYNCICHUN.

YpaBHeHMs U HEPABECHCTBA

JIuneliHoe ypaBHEeHHME. PelieHne ypaBHEHHH, CBOMSIIMXCS K JIMHEHMHBIM.

KBagpaTHoe ypaBHeHue. Pemenne ypaBHEHUM, CBOIAIINUXCA K KBAJIPaTHBIM.
buksanpatHoe ypaBHeHue. [Ipumepsl penieHusi ypaBHEHUW TPETbEU U YETBEPTOU
CTEIIEHEW PAa3JI0KEHUEM Ha MHOXKUTEIIU.

Pemenne npoOHO-paliMOHaIbHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3alady
anreOpanyecKkuM METOJIOM.

VYpaBHeHUE ¢ JByMsl MEPEMEHHBIMU M ero rpaduk. PemeHue cuctem aByx
JIMHENHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMHU. PellleHne CUCTeEM IByX YpaBHEHH,
OJIHO M3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoi cremeHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHU C IBYMSI IEPEMEHHBIMH.

Perienrie TEKCTOBBIX 3a/1a4 alNreOpandecKuM CIIOCOOOM.

YucnoBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne JTMHENHBIX HEPABEHCTB C OAHOW NepeMEHHOM. PelieHne cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mepeMeHHOM. KBampaTHele HeEpaBeHCTBaA.
I'paduueckass wHTEepHperanusi HEPABEHCTB U CHUCTEM HEPABEHCTB C JIBYMS
IIEpEMEHHBIMH.

OyHKIMNPYHKIUU

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapaboina, KoopAUHATHI
BEPIITNHBI TapadO0IIbl, OCh CAMMETPHH IMTapadoJIbI.

I'paduxu dyuxumit: y = kx, y = kx + b, y = k/x,y = x3,y = Vx, y = [X| , 1 ux
CBONCTBA.



YucnoBble  Mmociien0BaTEIbHOCTUYUHCI0BBIE  MOCJAEA0BATEIBHOCTH U
Nporpeccuu

[loHaTHe YMCIIOBOM MOCIEAOBATEIBLHOCTU. 3aJaHue MOCIEA0BATEIbHOCTU
peKyppeHTHOM dopMyIoit u Gpopmysoi N-ro uieHa.

Apudmernueckas U reoMmerpuyeckas mnporpeccur. Popmyibsl N-ro 4ieHa
apu(pMETUYECKON U TeOMETPUUECKOM MPOTrpeccuit, CyMMbl IEPBBIX N UJICHOB.

N3o0paxkeHne YjaeHOB apU(METHYECKOM M TEOMETPUUECKON Mporpeccuid
TOYKaMH HAa KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIA M 3KCIIOHEHLMUAJIBbHBIA POCT.
Cno>xHbl€ IPOLIEHTHI.



IINTAHUPYEMBIE PE3VYJIbTATbBI OCBOEHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaTbl OCBOEHMS IPOrpaMMbl y4eOHOro Kypca
«AnreOpa» XapaKTepHU3yIOTCSL:

1) naTpuoTHYecKoe BOCIUTAHUE:

IPOSIBIICHMEM HMHTEpeca K IMPOLIOMY M  HACTOSALIEMY POCCHUHCKOU
MaTE€MaTUK{, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTHIKEHUSAM  POCCHUHCKHUX
MAaTEMAaTUKOB M POCCUMCKONM MAaTEMaTHYECKOM IIKOJIbI, K MCIOJIb30BAaHUIO ITHUX
JOCTH)KEHUI B IPYTUX HAyKaX W NPHUKIAJHBIX cepax;

2) rpa:kIaHCKOE H TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEH I'paXKAaHWHA U pealu3aliu ero
opaB, MPEJICTaBICHUEM O MAaTEMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SIBIEHUMN, MPOUEAYp PakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C NPaKTUYECKUM NPUMEHEHHEM JOCTMKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKUX ITPUHIUIIOB B ACSITEIBHOCTU YUYEHOTO;

3) Tpy10BO€E BOCITUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B pEIICHHH NPAKTUYECKUX 3a7ad
MaTeMaTUYeCKOW HANpaBICHHOCTH, OCO3HAHMEM BaXHOCTH MAaTEMaTUYECKOIrO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH KM3HU Uil YCIEMIHOW mpodeccroHanbHOU
JESTeIbHOCT M Pa3BUTUEM HEOOXOIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM H
OCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pAa30BaHUs U KU3HEHHBIX TUJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTE;

4) 3cTeTHYeCKOe BOCITUTAHME:

CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY W 3CTETUYECKOMY BOCHPHITHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJlay, PEIIECHUM, PaCCYKIEHUM, YMEHUIO BHUJACTbH
MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OpUEHTalUMEl B JEATEIIbBHOCTH HA COBPEMEHHYK CHCTEMY HAy4YHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, TMOHMMaHUEM MAaTEMaTHYECKOW HayKH Kak c¢epbl UelIOBEUYECKOi
JEeSATEIbHOCTH, ATANOB €€ pa3BUTUA U 3HAYMMOCTH ISl Pa3BUTHUS LUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTEMATHKH U MATEeMaTHYE€CKOW KyJIbTYpOH Kak CpeliCTBOM
NO3HAHUSA MHpA, OBJIAJCHUEM TMPOCTEHIIMMHU HaBbIKAMU HCCIEAOBATEIbCKOM
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnmuTaHue, GopMHUpPOBaHHME KYJLTYPbl 310POBbS U
IMOIUOHAIBHOTO 0JIAT OOy YHsI:

TOTOBHOCTHIO TPUMEHSATH MAaTEMaTUYECKHE 3HAHWS B HHTEpPECaX CBOETO
3I0pOBbS, BEACHHUS  370pOBOro  oOpa3a JKM3HM  (3A0pPOBOE  THUTAHUE,
cOaaHCUPOBAaHHBIA PEKUM 3aHATHH W OTIbIXa, peryJsipHas Qu3nyecKas
aKTUBHOCTBH), CHOPMUPOBAHHOCTHIO HaBBIKA PEQIICKCHH, TIPU3HAHUEM CBOETO IIPpaBa
Ha OLIMOKY M TaKOTO e MpaBa APYroro 4eJoBeKa;

7) 3K0JIOTHYeCKOe BOCTIMTAHHUE:

OpHUEHTAIMEH Ha MPUMEHEHNE MaTeMaTHYEeCKUX 3HAHUH JIJIsl pelIeHHs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPYIKAIOIICH CPelbl, TUIAHUPOBAHUS TTOCTYIIKOB U OIICHKU
MX BO3MOJKHBIX MTOCIIEJCTBHH JJIsI OKPYIKAIOLIEH Cpe/bl, 0OCO3HAHUEM TII00aTHHOTO
XapakTepa dKOJOTHIECKHUX IPOOJIeM U Iy TS UX pelieHIS;

8) amanTanusa K M3MEHSIOMUMCH YCJIOBHSAM COIHAJIbHOW W NMPHPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBHUSM B YCIOBHSIX HEOMPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIC
YMEHUE YUUThCS y IPYTUX JIOJIeH, TPUOOPETaTh B COBMECTHOM JIEATEIbHOCTUHOBBIE
3HAHWS, HABBIKK U KOMIIETEHIIUN U3 OMBITA IPYTHUX;

HEOOXOJMMMOCTEIO B (POPMHUpPOBAaHWMM HOBBIX 3HAHWUH, B TOM YHCIIC
bopMyIMpOBaTh MU, IOHATHSI, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCJIE
paHee HEW3BECTHBIX, OCO3HaBaTh Je(UIMUTHI COOCTBEHHBIX 3HAHUM W
KOMITETEHTHOCTEH, TIIAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYIO  CHUTYallMi0, BOCTIPUHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI3OB, TPEOYIOIIMN KOHTPMEp, KOPPEKTHPOBATH
NpPUHUMAEMbIe PEIICHUS U JACHCTBUSA, (OPMYIUPOBATh W OILICHUBATh PUCKH U

MOCJIEICTBUS, (DOPMUPOBATH OIBIT.
METAINPEAMETHBIE PE3YJIBTATDI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUS

ba3oBble jornueckue aeiicTBUs:

e BBIABISITh U XapaKTEPHU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTHYECKUX
OOBEKTOB, TOHATHUN, OTHOIICHUNW MEXIy MOHATHUSAMHU, (OpMyIHUpOBaATH
OTIpEJICICHNs]  MOHSATWUW, YCTAHABIIMBAaTh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(uKay, OCHOBAHUS ISl OOOOIIEHUS M CPAaBHEHUS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3a;

e BOCIpPUHUMATH, (opMyIHpoBaTH W MPeoOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHbIE W OTPUIIATEIbHBIC, CIWHUYHBIC, YAaCTHBICE W OOIIHe,
YCJIOBHBIE;



BBISIBJISITh ~ MAaTEMaTMYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBopeurss B (akTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKIACHUSIX,
npeajiaraTb KpUTEPUH JUIs1 BBISIBIIEHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JieNaTh BBIBOJABI C MCIIOJNb30BAHMEM 3aKOHOB JIOTHMKH, JEAYKTHBHBIX U
VMHIYKTUBHBIX YMO3aKIIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;
pa30bupath A0KA3aTENLCTBA MATEMATUYECKUX YTBEPKACHUN (IPSMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J10Ka3aTeIbCTBA
MaTeMaTHUYECKUX (PAKTOB, BBICTpauBaThb aPryMEHTALUIO, IPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPBI, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BbIOMpaTh CMOco0 pemeHus yuyeOHOM 3amauu (CpaBHHMBATH HECKOJIBKO
BApHAHTOB peElICHMs, BBIOMpaTh Hauboiee MOAXOASAMUNA C Yy4ETOM
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBare/IbCKHe JeiCcTBHA.

UCITIOJIb30BaTh BOMNPOCHI KaK UCCIEN0BATEIbCKUI MHCTPYMEHT IO3HAHMS,
(dbopMynIupoBaTh BONPOCHI, (UKCUPYIOIIUE NPOTUBOpEUHE, MPOOIIEMY,
CaMOCTOSITEJIbHO yYCTAHABJIMBATh HCKOMOE U JlaHHO€, (OpPMHUPOBATH
TUIIOTE3Y, ApTYMEHTUPOBATh CBOKO MO3ULUIO, MHEHUE;

IPOBOJUTE IO CaMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHKE IO YCTAHOBJIEHHIO OCOOCHHOCTEN
MaTeMaTH4YECKOro 00BEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXK]Ty COOOM;
CaMOCTOSITENILHO (hOPMYIMPOBaTh 000OIEHUS U BBIBOJIBI 10 PE3yJIbTaTaM
IPOBEAEHHOIO HAOMIONEHUS, UCCIIEIOBaHMs, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IIECHHI;

POTHO3UPOBATh BO3MOKHOE PAa3BUTHE MpPOLIECCA, a TAKXKE BBIJIBUTaTh
MPEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBIIATH HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIIMH, JTaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a]1a49H;

BBEIOMPATh, aHAJIM3UPOBATh, CHCTEMATH3WPOBATh M HMHTEPIPETUPOBATH
uH(OPMAITUIO PA3IUYHBIX BUIOB U (DOPM MpECTABICHUS;

BBIOMpATh (GOpMYy TpEACTaBICHUS HHPOPMALUU UM HILUIFOCTPUPOBATH
pelaemMpie 3a7adyd CXeMaMmH, JIuarpaMMamH, HWHOW Tpaduko U uX
KOMOMHAIUSIMHU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK TIO KPUTEPUSIM, MPEII0KESHHBIM
YUHTEIIEM WU CHOPMYITUPOBAHHBIM CaAMOCTOSITEIIBHO.

KoMMyHHMKaTHBHBIC YHMBEpPCAJIbHbIE Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATH U q)OpMyJ]I/IpOBaTB CYXXIACHHUA B COOTBCTCTBUHU C YCIIOBHAMU
H nejisiMu O6H_ICHI/I$[, SICHO, TOYHO, 'PaAaMOTHO BbIpa’XXaTb CBOIO TOYKY 3PCHHA



B YCTHBIX M NMUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAY pEeUIeHUs
3a/1aud, KOMMEHTHUPOBATh MMOJYUYEHHBIN pe3yJIbTarT;

e B XO0/€ 00CYXXJIeHHUs 33]]JaBaTh BOIPOCHI 10 CYIIECTBY 00CYKIAEMOIl TEMBI,
poOJIeMBbl, perraeMoi 3aj1auu, BHICKa3bIBaTh UACH, HAIICJICHHBIC HAa TIOUCK
pEelIeHUs, COIMOCTABISITh CBOM CYXKJICHHS C CYXICHUAMH JPYTUX
YYaCTHUKOB JHANora, OOHAPY)KMWBATh Pa3IMuMe W CXOJCTBO TO3UITUH, B
KOPpEKTHOU popMme hopMyTUpOBaTh pa3HOTIIIACHS, CBOU BO3PAKECHUS;

e TMpPEACTABIATH  pE3ydbTaTbl  pEUIEHUS  3a/Jaud,  OSKCIEPUMEHTA,
UCCJIeI0BaHUs, IPOEKTA, CAMOCTOSITEIbHO BEIOUPATh (hOpMAT BHICTYILIICHUS
C Y4€TOM 3aja4 MPEe3eHTaluN U OCOOEHHOCTEN ay IUTOPUU;

e TMOHUMATh U UCIOJIH30BATH MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYaJIbHON
paboThI IPU PEIICHUH YYEOHBIX MATEMAaTHYECKUX 3a]1a4;

e MPUHUMATH LI€JIb COBMECTHOU JIEATEIBHOCTH, TUIAHUPOBATh OPTaHU3aLNI0
COBMECTHOM paloThl, pacrnpenensTb BUIbl pabOT, JAOrOBapUBATHCA,
0o0Cy»XIaTh MPOIIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

e yYacTBOBaTh B TPYMIOBBIX ¢opMax paboTel (0OCykaeHus, OOMeH
MHEHHUSMH, MO3TOBBIE IITYPMbI U IPYTHE), BBITIOIHSATH CBOIO YaCTh paOOThI
U KOOPJIMHUPOBATh CBOM JIEUCTBUA C JPYTMMU UICHAMU KOMAaH]IbI,
OIICHUMBATh Ka4€CTBO CBOETO BKJIaJla B OOLIUNA MPOIYKT IO KPUTEPUSIM,
c(hopMyIMPOBAaHHBIM YUaCTHUKAMU B3aUMOJCHCTBUS.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

e CaMOCTOSITEJILHO COCTaBJISITH IUIAH, aJITOPUTM pElIeHUs 3aAauu (WU ero
4acTh), BBIOUpATh CIOCOO pEIICHUS ¢ y4ETOM HMEIOIIUXCS PEeCypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh M KOPPEKTUPOBATH
BapUaAHTHI pEIICHUH ¢ Y4ETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, IMOLIMOHAJIbHbIH HHTEJJIEKT:

e BIIQJIETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIECCa U Pe3yJibTaTa
pelIeHHs] MaTEMAaTUYECKOM 3a/1auu;

e TMPEIBUAETH TPYIHOCTU, KOTOPHIE MOTYT BOBHUKHYTh ITPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JICSITEIIbHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA JICSITEILHOCTH TOCTABICHHOMN LIENU U
YCJIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHUKEHUS WIM HEJOCTHKEHUS IICINH,
HaXOJUTh OLIMOKY, TaBaTh OLICHKY TPUOOPETEHHOMY OTIBITY.

HPEAMETHBIE PE3YJIBTATBI



K xoHiy oOydeHuss B / KJiacce OOYYaIOIIMICSA TMOJYyYHUT CIEAYIOITUE
MPEIMETHBIE PE3YbTATHI:

Yucsia v BbIYMCIIEHUS

BoInonHsTh, coyeTass YCTHbIE W TNUCBMEHHbIE TPHUEMBI, apuPMETUUYECKUE
JNEUCTBUS C pallMOHATBHBIMU YUCIIaAMHU.

HaxonuTh 3Ha4YeHUs! YUCIOBBIX BBIPAXEHHUM, NPUMEHSITh Pa3HOOOpa3HbIe
CIOCOOBI U MPUEMBI BBIUMCICHUSI 3HAYEHUN JIPOOHBIX BBIPAKEHHM, COJEepkKaIIUX
OOBIKHOBEHHBIC U JIECATUYHbBIC TPOOH.

[lepexonuTh OT oxHOM (HOPMBI 3aMUCH YUCeN K Apyrod (mpeoOpa3oBBIBATH
JECATUIHYIO TPOOh B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B IECATUYHYIO, B YaCTHOCTH
B OECKOHEUHYIO JICCATUYHYIO IPOOH).

CpaBHUBaTh M YIIOPSI0YUBATH PAIlMOHAIBHBIC YHUCIIA.

OKpyrJIsTh yucia.

BBINMOMHATH TPUKUIKY U OLIEHKY PE3yJIbTaTa BRIUUCIICHH, OIIEHKY 3HAUYCHUM
YUCJIOBBIX BBIPKCHUM. BBIMONHATE AEHCTBUS CO CTENEHSAMHU C HATypaJbHBIMU
MOKa3aTEIISIMH.

[IpuMEHATh MPU3HAKH IE€ITUMOCTH, PA3JIOKEHUE HA MHOKUTEIN HATYyPAIbHBIX
quced.

Pemiatb mpakTUKO-OPUEHTHPOBAHHBIE 3a/1aud, CBSI3AHHBIE C OTHOIICHUEM
BEJIMUUH, TPOMOPIUOHATBHOCTEIO BEJIWYUH, MPOIEHTAMH, HUHTEPIPETHUPOBATH
pe3yJIbTaThl PEIICHUS 3a7a4 ¢ Yy4ETOM OrpaHMYECHUH, CBS3aHHBIX CO CBOMCTBaMHU
paccMaTprUBaEMbIX OOBEKTOB.

AuredpanvyecKue BbhIPaKEeHUA

Hcnonb3oBaTh anredbpandeckyto TEPMUHOJIOTUIO U CUMBOJIUKY, IPUMEHSTh €€
B IIPOIIECCE OCBOEHUS YUYEOHOTO MaTepuara.

HaxoauTh 3HaueHusT OYKBEHHBIX BBIpAKEHUW TIPU 3aJaHHBIX 3HAYCHUSX
NEPEMEHHBIX.

BrImonHITh mpeoOpa3oBaHus 1IEI0T0 BHIPAXKEHUSI B MHOTOWICH MPUBEICHUEM
MOJ0OHBIX CJIaraéMbIX, PaCKpbITHEM CKOOOK.

BrIMOMHAT, yMHOXEHHE OJHOYJICHA HAa MHOTOWIEH M MHOTOYJieHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CYMMBI M KBaJipaTa pa3HOCTH.

OcCylmecTBIATh Pa3N0KEHUE MHOTOWICHOB HA MHOXHTEIM C I[OMOUIBIO
BBIHECEHUS 32 CKOOKHU OOIIETO MHOKUTEIS, TPYIIITUPOBKH CIIATaeMbIX, TPUMEHEHUS
bopMyJ1 COKpAIIEHHOTO YMHOXKECHHUS.

[IpuMeHsaTh MpeoOpa3oBaHUs MHOTOWICHOB ISl PEIICHUS Pa3IMYHBIX 3a7a4
U3 MaTEeMaTUKHU, CMEKHBIX MPEIMETOB, U3 PeaTbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEHM C HATypajJbHBIMU IOKA3aTEJSIMHU JUIS
peoOpa3oBaHMs BEIPAKCHUM.

YpaBHeHUs U HEPABEHCTBA



Pemate nuHENHBIE ypaBHEHUA C OJHOU IIEPEMEHHOW, NMPUMEHSSA IpaBuUia
repexo/ia OT UCXOJHOTO YpaBHEHUS K paBHOCWIbHOMY eMy. [IpoBepsTh, saBasieTcs
JIA YHCJIO KOPHEM YPABHEHUS.

[IpumensTh rpaduyeckre METO/IbI IPHU PEIICHUN JIMHEWHBIX YPABHEHUM U UX
CUCTEM.

[TogOupaTe npuUMepbl Map YUCEN, SBISIIONUXCS PEHICHUEM JIMHEUHOTO
YPaBHEHHS C IBYMsI IEPEMEHHBIMHU.

CtpouTh B KOOPAMHATHON TJIIOCKOCTH Ipad UK JMHEHHOTO YpaBHEHUS C ABYMS
MIepEMEHHBIMH, TTOJIB3YSCh TPa(QUKOM, MPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemiath cuctemsl IBYX JIMHEHHBIX YPaBHEHUN C ABYMS NIEPEMEHHBIMU, B TOM
qrclie TpaduIecKH.

CocraBisaTh W pemiaTh JIMHEHHOE YpPAaBHEHUE WIM CUCTEMY JIMHEHHBIX
YPaBHEHHUI MO YCIOBUIO 33J]a4l, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M MMOJTyYEHHBIN pe3yJIbTar.

DOyHKIUU

N300pakath Ha KOOPAUHATHOU MPSMOM TOYKH, COOTBETCTBYIOIIUE 33/IaHHBIM
KOOpAWHATaM, JIy4H, OTPE3KH, UHTEPBAJIbl, 3alIUCHIBATH YHCIOBBIE IPOMEKYTKH Ha
anreOpanveckoMm s3bIKe.

OTMeuaTh B KOOPJMHATHOM IJIOCKOCTH TOYKU IO 3aJJaHHBIM KOOpJMHATAM,
CTpoUTh rpaduku TMHENHBIX QyHKIMA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh C TOMOIIBI0 (PYHKIMA M3BECTHBIE 3aBUCUMOCTU MEXIY
BEJIMYMHAMU: CKOPOCTb, BPEMS, PACCTOSIHUE, LI€HA, KOJUYECTBO, CTOUMOCTb,
IPOU3BOIUTEILHOCTD, BpeMsi, 00HEM pabOTHI.

Haxonuth 3HaueHre QyHKIMY 0 3HAUYCHUIO €€ apryMEeHTA.

[Tonumate rpaduyeckuii cocod MpeACTaBICHHS W aHalM3a WHOOpMaIuwy,
U3BJICKATh U UHTEPIIPETUPOBATH MHGOPMAIINIO U3 TPAPUKOB peabHBIX MPOIECCOB
Y 3aBUCHMOCTEN.

K xoniy oOydeHus B 8 KJjacce OOy4aromUHCSA TOJIYYUT CIICAYIOIINAC
MpeIMETHBIC PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HaydalbHbIE MPEICTABICHUS O MHOMXECTBE JICHCTBUTEIIBHBIX
YUCeN ISl CPABHEHMSI, OKPYTIICHUSI U BBIYUCICHUN, N300paXKaTh JCHUCTBUTEIHHBIC
YyCJla TOYKaMU Ha KOOPAUHATHOU NIPSIMOU.

[IpuMeHsATh TOHSATHE apU(DMETUYECKOrO0 KBaJIPAaTHOIO KOPHS, HaXOIUTh
KBaJ[paTHbIE KOPHHU, MCIOIb3Yys MPU HEOOXOJAUMOCTH KaJIbKYJISTOP, BBIMOJHATH
npeoOpa3oBaHUsl BBIPAKEHUM, COACPKAIMX KBaJpaTHbIE KOPHH, HCIOIB3YS
CBOWCTBA KOPHEU.

Hcnonp30BaTh 3amucu OOJIBIIMX M MAJIBIX YUCET C TMOMOIIBIO JACCATUIHBIX
npoOeii u crernereit yucna 10.



Anre0panvecKue BhIPaKEeHU

[IpyMeHATh TMOHSATHUE CTENEHM C LEIbIM  [OKAa3aTelIeM, BBIIOJHATh
npeoOpa3zoBaHus BHIPAKEHHM, COEPKAIIUX CTEIIEHHU C IIEJIBIM MTOKA3aTeIEeM.

BBITIOTHSTE TOXACCTBEHHBIC MPEOOPA30BAHMS PAIMOHATIBLHBIX BEIPAKCHUN HA
OCHOBE MPaBUJI ICHCTBUI HaJl MHOTOUJICHAMH U alNreOpandecKuMu Ipo0sMu.

PackianpIiBaTh KBaJApaTHBIN TPEXWIEH HA MHOKUATEIH.

[IpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 pEUICHUST PA3IMYHBIX 3a/1a4 U3
MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIbHOW MMPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemiath nuHEMHBIC, KBaJpaTHbIE YpaBHEHUSI W pallMOHAJIBHBIC YpPaBHEHMS,
CBOJISIIIAECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C IByMsI IEPEMEHHBIMH.

[IpoBOANTH MPOCTEHIINE UCCIIEIOBAHUS YPABHEHUM U CUCTEM YPAaBHEHUU, B
TOM YHUCJIE C MPUMEHEHUEM TpadUuecKuX Mpe/icTaBlIeHni (yCTaHABIMBATh, UMEET
JM YpaBHEHUE WJIM CHCTEMA YPABHEHUN PEIICHUS, €CIIM UMEET, TO CKOJIbKO, W
rnpouee).

[lepexoauTh OT CIOBECHOU (hOPMYJIMPOBKH 3a7a4M K €€ anreOpanyeckoi

MOJENN C TIOMONIBIO COCTABJICHUS YPAaBHEHUS WM CHCTEMBbI YpPaBHEHUHU,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4M TIOJIYYEHHBIN PE3YIbTAaT.

[IpuMeHATh CBOKCTBA YUCIOBBIX HEPABEHCTB AJI1 CPABHEHHUSI, OLIEHKH, PEIIATh
JIMHEWHbIC HEPABEHCTBA C OJHOM MEPEMEHHOM U UX CUCTEMBI, JaBaTh IPaUUECKyIO
WJUTFOCTPALMI0 MHOKECTBA PEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUU

[loHuMaTh W HUCMOJIB30BATh (PYHKIIMOHAIBHBIC TOHSATUSA U SI3BbIK (TEPMUHBI,
CUMBOJIMYECKHE O0O3HAUYEHMs), OMNPENEATh 3HAUEHUE (PYHKIUU IO 3HAYEHUIO
apryMeHTa, ONpeAeiaTh CBOMCTBAa (PYHKIMU O €€ rpaduky.

Crpoutb rpauku 37€eMEHTapHbIX PYHKIUN BUIA!

y=k/X,y = X2,y =x3,y = |X|, ¥ = VX, OIIHCBIBATH CBOMCTBA YHCIOBOH (YHKIIHH
1o e€ rpaduky.

K xoniy oOyuenus B 9 KJjacce 0Oy4arolmuics TMOJYYUT CICAYIOIINE
MPEAMETHBIE PE3YJIbTATHI:

Yucaa v BIYMCICHUSA

CpaBHUBaTh U yHOPAIOYUBATH pAlMOHATIBHBIE U UPPALMOHAIBHBIE YHCIIA.

BrimonHITh apudMeTruueckue JeHCTBUS C palliOHATBHBIMU YHCIIAMH, COUCTas
YCTHBIE U NMHCHbMEHHbIC MPUEMBI, BBHIMOJHATh BBIYUCICHUS C UPPALMOHAIBHBIMU
YUCIIaMH.

HaxonuTth 3HaueHus CTETEHE! C 1IeJbIMU MTOKA3aTENSIMU U KOPHEH, BEIUUCIATh
3HAYEHUS YUCTIOBBIX BBIPAKECHUM.

OKpyrJisiTh  I€MCTBUTENbHBIC YKCIA, BBINOJHITH MPUKUIKY pe3ysibTaTa
BBIUHCIICHUI, OLICHKY YUCJIOBBIX BBIPAKCHUMU.



YpaBHeHMs U HEPABEHCTBA

PermaTe mMHeENHbIE U KBaIpaTHBIE YPABHEHM S, YPABHEHUS, CBOJSALIMECS K HUM,
npocTeiime ApoOHO-paliiOHaIbHbIE YPABHEHUS.

Pemate cucremsl IByX JIMHEMHBIX YPAaBHEHUU C JBYMs NEPEMEHHBIMH H
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OHO YPABHEHUE HE SBIIICTCS JIMHEHHBIM.

Pemarp TekcTOBBIE 3alauM  anreOpamyeckuM CIOCOOOM C  MOMOIIbBIO
COCTABJICHMSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C IBYMs IIEPEMEHHBIMHU.

[IpoBOAUTE MPOCTEHIINE UCCIIETOBAHUS YPABHEHUM M CUCTEM YPAaBHEHUWU, B
TOM YHCJIe C TPUMEHEHHEM TpadUIecKuX NMpeaCTaBlIeHU (yCTaHABINBATh, UMEET
JY YpaBHEHUE WIM CHCTEMA YPABHEHUN PELICHUS, €CIIM MMEET, TO CKOJIBKO, W
nmpouee).

Pemarp JsMHeliHblE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300paxaThb
pelLIeHNe HEPABEHCTB HA YMUCIOBOM IIPSAMOM, 3aIIMCHIBATH PEIICHUE C IOMOIIBIO
CHUMBOJIOB.

Pemlate  cuCTEMBI  JTMHEWHBIX  HEPABEHCTB, CHUCTEMBI  HEPABEHCTB,
BKJIIOYAIOLIUE KBaJpPAaTHOE HEPABEHCTBO, H300pa)kaTh PpELICHUE CHCTEMBI
HEPABEHCTB Ha YMCJIOBOU MPSAMOM, 3alIUCHIBATH PELICHUE C IIOMOIIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PEIICHUU PA3JIUYHBIX 3a7a4.

DOyHKIUU

Pacnio3naBaTh (yHKIMM UW3y4eHHBIX BHAOB. I[lOKa3pIBaTh CXEMaTUYECKH

PAacIoJIOKEHUE Ha KOOPMHATHOW TUIOCKOCTH rpadukoB pyHKIUH Buaa: Y = KX, y =
kx +b,y=k/x,y=ax2 +bx+c,y=x3,y= Vx, Y = |X|, B 3aBHCHMOCTH OT 3HAYCHHI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHIA.

Crtpouth U n300pakaTh CXeMaTHYECKU rpadUKH KBaAPATHUHBIX (YHKIIUM,
OMKCHIBATH CBOMCTBA KBAJPATUUHBIX (PYHKIMI MO UX Tpadukam.

Pacno3naBaTh KBaApaTUyHyO (PYHKIHMIO 1O (hopmylie, IPUBOAUTH TPUMEPHI
KBaJIpaTUYHBIX QYHKIUI U3 peanbHON KU3HU, (PU3UKU, TEOMETPHUH.

Yucii0Bble MOCAEAOBATEIbHOCTH U IIPOTPECCHH

Pacno3naBaTh apuMeTHUECKYI0 U TEOMETPUUECKYIO IPOTPECCUU TIPH PA3HBIX
cnoco0ax 3aaHusl.

BbBIMONHATS  BBIYMCIEHHS €  MCHOJb30BaHMEM (QopMysn N-ro 4YieHa
apu(pMETHIECKON 1 TEOMETPUUECKOUN MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxaTh 4YIEHBl IOCIEIOBAaTEIIbHOCTH TOYKAMH Ha KOOPAMHATHOM
MJIOCKOCTH.

PemaTte 3amaun, CBS3aHHBIE C YHMCIOBBIMHU IOCJIEI0BATEILHOCTSIMU, B TOM
YHCIIe 3a/1a4M U3 PeaIbHOM JKU3HU (C UCIOIb30BAHUEM KAJIbKYJIATOPA, HU(PPOBBIX
TEXHOJIOTUH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
KosmmuecTBo yacos DJIEKTPOHHbBIE
HauMeHoBaHUe pa3ieioB U TeM nugpoBbie
Ne n/m P Konrpoabnubie | IIpakTuueckue (undpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThbI
pecypchl
1 Yucna v BerunciieHus. PanmmonansHbIe o5 1 bubnnorexa [JOK
qyucia https://m.edso00.ru/7f415b90
bubnnorexa [JOK
2 AJrCOPaHHICCKHE BLIPAKCHIA 21 L https://m.eds00.ru/7f415b90
bubnnorexa [JOK
3 Y PaBHEHHS H HEPABEHCTBA 20 L https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopusate! i rpagui. Gynkum 24 L https://m.edso00.ru/7f415b90
bubmmoreka [IOK
II 1
° OBTOpeHHE H 0000ICHHE 6 https://m.edso0.ru/7f415b90
BIIEE KOJIMYECTBO YACOB II
OBl O CTBO HACOBTIIO 102 5 0

I[TPOTPAMME




8 KJIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne n/m P Konrpoabubie | IIpakTuueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bu6nmorexa [IOK
1 Uucna u Beranciienus. KBagparaeie KOpHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u BerauciaeHus. CTEIeHb C IeIbIM 7 bubmuorexa [JOK
[IOKa3aTesemM https://m.edsoo.ru/7f417af8
3 AnrebpanyecKue BhIPAKECHHUS. 5 1 bubnmoreka [JOK
KBagpartsslii TpEXusieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bu6nuoreka [IOK
Anrebpanyeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHcTBa. KBasparHbie 15 1 bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
VYpaBuenus u HepaBeHcTBa. CHCTEMBI bubnmnoreka [JOK
6 . 13
ypaBHEHUN https://m.edsoo.ru/7f417af8
bu6nuorexa [JOK
7 VYpaBHeHnus u HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
but6mmorekxa [IOK
8 PyHK1H. OCHOBHEIC NOHATHA 5 https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
d Oynxuuu. Jucnossie GyHKium o https://m.edsoo.ru/7f417af8
bu6nunorexa [JOK
10 IT 6 1
OBTOpEHHE 1 0000MmeHHe https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO YACOB I10
i 102 5 0

I[TPOIT'PAMME




9 KJIACC

KoJsnvecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM ungpposbIe
Ne n/m P Konrpoabnbie | IIpakTuueckue (mpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Yucna u Beluncienus. JleiicTBUTeNbHbIE 9 bubmuoreka [JOK
yucia https://m.edso00.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PABHEHMUS C 14 1 bubnnoreka [JOK
OJIHOM MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus u HepaBeHCTBA. CHCTEMBI 14 1 bubnuorexa [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bubmnoreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7£419d08
bu6mmoteka [IOK
° Dynxun 16 1 https://m.edso0.ru/7f419d08
bu6mmoreka [JOK
6 Uucnoble NOCneq0BaTENbHOCTH 15 1 https://m.edsoo.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 18 1 bu6nmoreka [JOK
3HAHUU https://m.edso00.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0




YYEBHO-METOJIUYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJBI U151 VUEHUKA

» AnreOpa, 7 xnacc/ Komsirun FO.M., Tkauea M.B., ®enoposa H.E. u npyrue,
AxunonepHoe o6mectBo «M3narensctBo «lIpocsemienne»
» Anrebpa, 8 knacce/ Komsarun FO.M., TkaueBa M.B., ®enoposa H.E. u npyrue,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
» AnreOpa, 9 knacce/ Komsirun FO.M., TkaueBa M.B., ®enoposa H.E. u apyrue,

AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

Anrebpa. Metoaudeckue peKkoMeHaIu. 7 Kiacc: yued. mocooue asis
obmeoopazonar. opranuzanuit/l0.M. Konsirun, M.B. Tkauésa, H.E. ®énoposa,
M.U. labynuH. - M.: IIpocBemienue.

Anrebpa. MeTtonuueckue pekoMEeHAaIMu. 8 Kiacc: yue0. mocooue ais
obmeoopazonar. opranuzanuit/l0.M. Konsirun, M.B. Tkauésa, H.E. ®énoposa,
M.U. labynuH. - M.: TIpocBemienue.

Anrebpa. MeTtonuueckue pekoMeHaauu. 9 kiacc: yued. mocodue ais
obmeo6pazosar. opranuzanuit/l0.M. Konsarun, M.B. Tkauésa, H.E. ®énoposa,

M.U. labynuH. - M.: IIpocBemienue.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

OI'YC "Mos mxomna" https://mid.myschool.guppros.ru/



