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HOACHUTEJIBHASA 3AIIMCKA

AnreOpa SBISETCS OJHUM W3 OMOPHBIX KYpCOB OCHOBHOTO OOIIETO
oOpa3oBaHusA: OHa O0ecHneYrBaeT MU3Y4YEHUE JPYrMX JUCLUUIUIMH, Kak
€CTCCTBEHHO-HAYYHOTO, TaK M TyMaHUTApHOTO IMKJIOB, €€ OCBOCHHE
HEOOXOIMMO IS TPOJODKCHHMsSI OO0pa3oBaHUsS W B IIOBCEIHECBHOW KU3HHU.
PazButne y oOydJarmmuXcs HAYYHBIX NPEACTABICHHA O TMPOUCXOXKICHUH H
CYIIHOCTH anredpanueckux abCTpakiuid, cnocode OTpakeHUs: MaTeMaTHYeCKOM
HAyKOH SIBJICHHH M MPOIIECCOB B MIPHUPOJIC U OOIIECTBE, POIM MaTEeMAaTHYECKOTO
MOJICIMPOBAHKMSI B HAyYHOM TIO3HAHUM MW B TMPAKTUKE CIIOCOOCTBYET
(GOpMHpPOBAHUIO  HAYYHOTO  MHPOBO33PEHHUS M  KA4eCTB  MBIIUICHHUS,
HEOOXOIUMBIX JIJISl aanTalliid B COBpeMEHHOM Iu(poBoM oOmiecTBe. M3yueHune
anreOppl 00ecTeunBaeT pa3BUTHE YMEHHS HAOJI0/1aTh, CPABHUBATH, HAXOIUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHUYHOCTH  MBIIUICHHS,  CIIOCOOHOCTH
apryMEHTHUPOBAHHO 00OCHOBBIBATH CBOM JICHCTBHUS U BBIBOJBI, ()OPMYITHPOBATH
yTBepkaeHuss. OCBOeHHE Kypca anreOpbl 00CCIICUNBACT PA3BUTHE JIOTHUECKOTO
MBIIIIJICHUST OOYYaIOUIUXCS: OHU HCIIONB3YIOT JICTYKTUBHBIC W WHIYKTHBHBIC
paccyxkaeHusi, 0000IIeHNEe U KOHKPETU3aIMI0, a0CTparupoBaHUEe U aHAJIOTHIO.
OOyuenue anreOpe mpeArnojaracT 3HAYUTEIbHBIH O0BEM CaMOCTOSTEIBHOU
JCATEIBHOCTH OOYYarOIIMXCs, IO3TOMY CaMOCTOSTEIBHOE pEIICHHE 3aaad
ABJIAETCS peajn3aluen e TeIbHOCTHOTO MPUHIUIIA O0YUEeHHUS.

B cTpykType mporpammbl y4eOHOro Kypca «Amiredpay» sl OCHOBHOTO
oOmero  oOpa3oBaHMs OCHOBHOE€ MECTO  3aHUMAIOT  COJEP)KaTeIbHO-
METOJIMYECKUE JIMHUU: «YUHCIIa U BBIYUCICHUSD, «ANredpaniecKue BhIpakeHUs»,
«YpaBHEHHsI U HEpaBeHCTBa», «DyHkMn». Kaxnas U3 3Tux copepKaTeiabHO-
METOJIMYECKUX JIMHUI Pa3BUBACTCS Ha MPOTSKEHUU TPEX JET U3yUYCeHHs Kypca,
B3aMMOJICHCTBYS C APYTMMH €ro JUHHSIMHU. B xone u3yueHusi yueOHOTO Kypca
0Oy4JaromMMCs MPUXOIUTCA JJOTUYECKU PACCYXKAATh, UCTIOIB30BATh TEOPETUKO-
MHOKE€CTBEHHBIN S3bIK. B CBSI3H C 3THM B IporpaMmy y4eOHOTO Kypca « Anredpar
BKJIFOUEHBI HEKOTOPHIE OCHOBBI JIOTMKH, MPEICTABICHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYecKoro oOpa30oBaHUA M CIHOCOOCTBYIOIIME OBJIAJICHUIO
OoOydJaromMMHCS  OCHOB  YHHMBEPCATbHOTO  MAaTEMaTHYECKOTO  SI3bIKA.
ConepxaTenbHON M CTPYKTYPHOH OCOOCHHOCTBIO yueOHOro Kypca «Airedpay
SBIIIETCS] €70 MHTETPUPOBAHHBIN XapaKTep.

Conepxanne muHuM «Yuciaa W BBIYHCICHUS» CIYKUT OCHOBOM st
JATbHEUIIIET0 U3yUYeHUsI MAaTEMAaTHKH, CIIOCOOCTBYET PA3BUTHUIO Y 00 yUarOIIHXCS
JIOTUYECKOTO MBIUICHUS, (OPMUPOBAHUIO YMEHHS TIOJIb30BAThHCS aJITOPUTMAMH,
a TaKkKe TMPUOOPETEHUI0 TMPAKTHYECKUX HABBIKOB, HEOOXOAMMBIX IS
MMOBCEAHEBHOM KM3HH. Pa3BUTHE MOHATHUS O YKCIIC HA yPOBHE OCHOBHOTO OOIIIETO
o0pa30BaHUs CBSI3aHO C PAINMOHATIBHBIMH W HPPANMOHATBHBIMA YHCIIAMHU,
dbopMHupOBaHUEM TIPEACTABICHHN O JACHCTBUTEIIBHOM 4YHWCJE. 3aBEpIICHUE
OCBOEHUS YUCIIOBOM JIMHUU OTHECEHO K CpeJIHEMY 0011eMy 00pa30BaHMUIO.

Conepxanue JByX anreOpamdyeckux JIMHUH — «AJredpandeckue
BEIPAKEHUS» U «YPaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHUIO Y



oOy4aromuxcs MaTeMaTHYeCKOro anmnapara, He00X0AUMOro JJIs peleHus 3a1a4
MaTE€MaTUKH, CMEKHBIX MPEAMETOB M MPAKTHUKO-OPUEHTUPOBAHHBIX 3anad. Ha
YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHusi y4eOHBI MaTepHall TIPYIIUPYETCS
BOKPYI palMOHAIbHBIX BBIPAXKEHHHA. Anredpa JAEeMOHCTPUPYET 3HAUYEHHUE
MaTeMaTUKH Kak sI3bIKa JUIsl TOCTPOCHUSI MaTeMaTHUYECKUX MOJENEH, OnucaHus
MIPOLIECCOB U SIBJIEHUM peanbHOro mupa. B 3agaunm oOydyenus anredpe BXOIAT
TakKe JlajJbHelIIee pa3BUTHE AITOPUTMUYECKOTO MBILUIEHUS, HEOOXOIUMOTO, B
YaCTHOCTH, JUIsl OCBOEHHSA Kypca HH(OPMATUKHU, U OBJAJCHUE HaBbIKAMU
NEAYKTUBHBIX  paccyxiaeHuid.  IIpeoOpa3oBaHue  CUMBOJBHBIX  (opM
CIOCOOCTBYET PAa3BUTHIO BOOOPAKEHUS, CIIOCOOHOCTEM K MaTeMaTHYECKOMY
TBOPYECTBY.

Copnepxxanue  (QyHKIMOHAIbHO-TpaUUYECKONM JIMHUM  HAIleJIEHO Ha
NoJiydeHue OoOy4arouMMUCS 3HAHUKM O (QYHKIUSAX KAk  BaKHeHen
MaTEMaTUYECKOM MOJEeNH JIJIsi ONHUCAHMUS M HCCIEAOBAHMS Pa3HOOOpPA3HBIX
OpoLEeCCOB M SABJICHMA B Tpupoae U oOmectBe. l3yuenue wmatepuana
CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIMXCS YMEHHUS HCIOJIb30BaTh paziUyHbIC
BBIPA3UTENIbHBIE CPEJICTBA SI3bIKa MATEMAaTHKU — CIIOBECHBIE, CUMBOJIMYECKHE,
rpaduyeckre, BHOCUT BKJIaJd B (GOPMHUpPOBAHUE TMPEACTABICHUI O poJu
MaTEMaTUKU B PA3BUTHU IIUBUIIN3ALIUU U KYJIBTYPHI.

CornacHo yuyeOHOMY IUlaHy B 7-9 Kjaccax u3ydaercs Y4eOHbIH Kypc
«Anredpa», KOTOPbIM BKIIIOYAET CIEAYIOIINE OCHOBHBIE pa3/ieibl CONEPIKAHUSA:
«Yucna u BBIUUCIEHUSA», «AnreOpanyeckue BBIPAKEHUS», «YPaBHEHUS U
HEPABEHCTBa», «DYyHKIUN».

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

PabGouass mporpamma 1o y4deOHOMY Kypcy «AnreOpa» CcOCTaBlIeHa B
cootBeTcTBUH ¢ YMK «Anre6pa 7-9» (aBropsl: MakaperueB FO.H., Munmrok
H.T.

u 11p.). B cBsi3u ¢ ocoGennocTsiMu o6pazoBatenbHoro npoiecca B COLLL ®I'bOY

BJIl «Opnénox» n HE0OOXOIMMOCTBIO COXpPAaHEHUS MPEeTbHON MaKCUMaIbHON
y4eOHOM Harpy3ku 25 4acoB B HENENI0 KOJIMYECTBO YacoOB y4eOHOTo Kypca
«Anrebpa» yMeHbBIIEHO 10 2-X 4acoB B Hedento. ClenoBaTeibHO Ha U3YUYEHUE
y4eOHOT0 Kypca «Anredpa» otBoautcs 204 yacoB: B 7 kiacce — 68 yacoB (2 yaca
B Hezenw), B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 knacce — 68 yacos (2
yaca B HEJIEIIO).

3AJJAYU BOCIIUTAHUSA YYEBHOI'O ITPEIMETA «AJITEBPA»
3amaun BOCTIUTaHUS MpeamMeTa «Anredpa» B CpeIHEH MIKOJIE Pean3yroTCs
0 NapajuiesisiM 1 OCHOBHBIM HampasieHusM B cootBeTcTBUM ¢ ®I'OC OOO0:



7 KIIACC

ITaTpuoTnyeckoe BOCIMTAHKE

— ¢dopmupoBaTh y OOydYarolUXCsd MOHUMAHMS 3HAYMMOCTU BKJIaJa
POCCUHCKMX MaTEMaTUKOB B Pa3BUTUU alreOpandeckod HayKH; TOpIOCTh 3a
COBPEMEHHbIE JOCTUKEHHUS OTEUYECTBEHHBIX YUYEHBIX B OOJACTU anreOpbl u eé
MIPUJIOKEHUH; BBI3BaTh WMHTEpPEC K MPUMEHEHHUIO alredOpanvyeckux METOIOB B
POCCUNCKHUX BBICOKOTEXHOJOTHYHBIX OTPACIISIX.

— ¢dopMuUpoOBaTh CO3HATEIBHOE OTHONIEHHWE K aHAIM3UPOBAHUIO
UCTOPUYECKUX KOHTEKCTOB MAaTEMAaTHYECKUX OTKPBITHMH Yepe3 IPOCThie
UCTOPUYECKHE OKCKYpPChl Ha YypoOKaxX, pelieHrue 3a7ad C HCTOPUUYECKUM
MOJATEKCTOM, TAKXKE Uepe3 TeMAaTUYECKYI0 BHEYPOUHYIO JICSITEIHLHOCTD.

— pa3BHUBaTh AKTHBHYIO TMO3UIMIO0 TPaXKJaHWHA, YYaCTBYIOIIETO B
HAy4YHOW JKM3HU CTpPaHbl, paccMarpuBas oduIiaibHbie Ouorpaduueckue
MaTepuagbl 1 UCTOPUUCCKUE MCTOUHMKH, JUIS MOATAITHOTO M3YUYCHUS PA3BUTHS
POCCUHCKOW HAYKHU.

I'paxxnanckoe BociuTaHue

— BOCHUTBHIBATH OTBETCTBEHHOE OTHOIICHHWE K HAYYHOMY 3HAHHUIO Kak
obmecTBeHHOMY OJiary, chOpMHpPOBaTh YECTHOCTh M OOBEKTHBHOCTH IIPHU
pEelIEeHNH MaTEMaTHYECKUX 3aJad, 4epe3 CHUCTEMY IOAXOIO0B, COYETAOIINX
UCTOPUYECKUN KOHTEKCT, STUYECKUE JUCKYCCUU U TIPAKTUYECKYIO paldoTy.

— BOCNUTHIBATh W  pa3BUBATh OCO3HAHHE OOYYAIOUIUXCS  CBOEH
IPaKIaHCKON UIEHTUYHOCTH, YyBCTBO NATPUOTH3MA, YBAXKUTEILHOE OTHOLIECHUE
K BEJIMKOMY HAIIMOHAIBHOMY JOCTOSIHUIO POCCHMCKON HAyKH, YEpEe3 yMEHUE
apryMEHTHPOBAHHOE OTCTAWBAaHUE CBOEU TOYKH 3PEHMS, a TAKKE C MOMOILBIO
KPUTUYECKOTO OCMBICIICHUSI MATEMAaTUUYECKUX MOJENIEHN COLIMAIbHBIX MTPOLIECCOB.

— BOCHUTHIBATh YYBCTBO FOPJOCTU 3@ PYCCKYI0 MAaTEMAaTHYECKYIO HAYKY,
OCO3HABasl YHHKAJbHOE 3HAYEHUE B MHUPOBBIX TEXHOJIOTHSX, YEPE3 HCTOPHIO
BEJIMKUX MAaT€MaTHUKOB, KOTOPbIE HM3MEHHWIIA COBPEMEHHYIO HAYKy B IMOJb3Y
TE€XHOJIOTMYECKOT0 Mporpecca.

TpynoBoe BocnuTanue

— HOOLIPATH YBaXKEHUE K MHTEIUIEKTYaIbHOMY TPYAY, K OTBETCTBEHHOMY
OTHOIICHUIO TIOCTPOCHHUIO O0pa3oBaTEIbHOM TPACKTOPUHU, K IIEHHOCTH
CUCTEeMATHYECKOW y4eOHOW paboThl MOCPEICTBOM BBHITIOJHEHUS TBOPYECKUX
CaMOCTOSTEIILHBIX PaboT, MPUMEHSS anreOpanvdecKue METOMIbl B MPAKTUYECKUX
CUTyalusX.

— (QopMHUpOBaTh OTBETCTBEHHOE OTHOIIICHUE 32 BBHITIOJHEHUE 3alaHul U
paboTy B KOMaHJE, Yepe3 CUCTEMAaTUYECKOE BBIMIOJIHEHUE WHIAMBHUAYAJIbHBIX U
IPYIIOBBIX 3aJlaHUl C YETKUMU KPUTEPUSMHU OILICHKH, B3aUMOIIPOBEPKY
pelIeHni, pachpeaeseHue poJjied B KOMaHJHBIX MpPOEKTax (Hampumep, Ipu
pelIEHNU MPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4), aHAIN3 OIIMOOK C 00CYX IEeHUEM
WX MOCJIEACTBUM, a TAKXKE Yepe3 BBEJCHUE AIEMEHTOB CAaMOOLICHKU U peIieKcuu,
KOrJla YYEHUKHU ydaTcsl OLIEHMBATh HE TOJIbKO pE3yJIbTaT, HO U MPUIIOKEHHbIC
YCUITUSL.



— pa3BUBATh TPYIOJIOOHE, YepEe3 YIIOPCTBO B PEIICHUH CIIOKHBIX 3a7a4 U
BOCITUTBHIBATh YE€CTHOCTD, BEIPAKAIONIYIOCS B CAMOCTOSITEIIBHON paboTe U 0TKa3e
OT CIIMCBHIBaHUS.

JcTeTHYECKOE BOCIIMTAHUE

— OpHBJICYh BHUMAHHE OOYYAIONIUXCSA K KpacoTe MaTeMaTHYeCKHUX
CTPYKTYP W CHMMETPHH, 4Yepe3 JACMOHCTpAIlMI0 CHMMETpUHM B anredpe u
TCOMETPHH, a TAKXKE IMMOKAa3aTh 30JI0TOC CeUCHHE U yncia OudoHavyu.

— ¢dopMHUPOBaTh YCTOMYHMBOE UYYBCTBO TapMOHHUHU, a TakKe BBI3BATh
UHTEPEC K TPOSBICHUSM MaTEMaTHYCCKUX 3aKOHOMEPHOCTEH mpu pabdore ¢
anreOpanyeckuMu (popMynamMu, 4epe3 CUCTEMY ICTETUYCCKUX, KOTHUTUBHBIX U
OMOIMOHAJBHBIX TPAKTHUK, KOTOpPBIE MPEeBpamalT (HopMalbHBIC CHUMBOJBI B
KUBBIC, KPACHBBIC U OCMBICIICHHBIC CTPYKTYPHI.

— chopMupoBaTh YMEHHE BH3YaJIU3HPOBaTh alreOpanvyecKue IOHSATHUS,
CIIOCOOHOCTh K OOpasHOMY IPEIACTaBICHHIO aOCTPAKTHBIX IOHATUH, dYepe3
CHUCTEMHOE MCIIOJIb30BAHHE I[BETOBBIX KOIOB, IPOCTPAHCTBEHHBIX MeTadop,
KMHETHYECKUX YKECTOB, MEPCOHUDHKALINA MAaTEMATUYCCKUX 00BEKTOB, CO3aHUe
TaKTUJIBHBIX MojeNied M NU(POBBIX aHUMAIWK, MpeBpamiarnux (GopMyssl B
3pUMBIE, OCSI3aeMbIC ¥ SMOIIMOHAIIBHO OKPAIIICHHBIC 00pa3kl.

IleHHOCTH HAYYHOT 0 TIO3HAHMS

— BOCHUTBHIBATh YBOXCHHE K HAYYHOMY METOAY IIO3HAHUS, 4Yepes
JEMOHCTPAIIMI0 UCTOPUYECKUX IMPUMEPOB ABOIIOIHUM MaTeMAaTHYECKUX HJIEH,
aHaJgu3 peaJbHBIX HAYYHBIX OTKPBITHMM, W TOAYEPKUBAHHUE IIEHHOCTU
JTI0Ka3aTeILHOTO MOAX0/a B MPOTUBOBEC MHTYUTUBHBIM JIOTaKaAM.

— pa3BHUBaTh YMEHHE JI0KA3aTEJIBHOTO MBIIIJICHHS, CTPOUTh JIOTHUYECKUE
paccyXJIeHusI, 4Yepe3 CUCTEMHOE UCITOJIb30BaHHUE METIOYCK «TE€3UC — apTyMEHT —
WJUTIOCTPAIUS TIPU 00BICHECHHUH IIPAaBIJI, aHAIM3 TUITHYHBIX OIMIHOOK ¢ pa3zdopoM
UX JIOTUYECKHUX HECOOTBETCTBUM, IMPOBEACHHE MATEMAaTHYCCKUX ITUCKYCCHM C
00s13aTeIbHBIM 00OCHOBAaHUEM TO3UIIMK M M3YyYCHHE MCTOPUUYECKUX MPUMEPOB
ABOJTIOIIMHA MaTEMaTUYECKUX JI0Ka3aTeIIbCTB.

— (dopMHpOBaTh CIOCOOHOCTh K MaTEMAaTUUYECKOMY MOJICIIMPOBAHHUIO,
yepe3 CHCTEMHOE BKIIIOUCHHE DPEaNbHBIX KU3HCHHBIX CUTyalluid B y4eOHBIN
MPOIIeCC, TAe Y4Yallhecs TEPEeBOASIT OBITOBBIC, IMPUPOJHBIE M TEXHUUYCCKHE
SIBJICHUS Ha S3BIK anreOpandecKuX 3aBUCUMOCTEH, COMPOBOXKAAS KaKIbIM dTaIl
MOJECIUPOBaHUs ((hOpMaNTH3aIHI0, PEIICHUE, HHTEPIPETANIO) PedIeKCUBHBIM
aHaJM30M aJICKBATHOCTH IOJTYICHHOW MOJICIIH.

Du3nvecKoe BOCIIUTAHHUE

— TIOBBICHTH YPOBEHB TEPIIMMOTO OTHOIIECHUS K HHIUBHIYaIbHBIM TEMIIaM
00yYeHUs, IICHHOCTH COAJTaHCHPOBAHHOTO PEKHMMa YMCTBEHHOH pabOTHI, yepes
BHEJIPCHHE TTEPCOHATN3UPOBAHHBIX 00pPa30BaTeIILHBIX MapIIPYTOB, PETYIISPHBIC
pedIeKCUBHBIC TTay3bl C 00CYKACHUEM JTUIHBIX CTPATETHH YCBOCHHS MaTepHaa,
JEMOHCTPAIIMIO MPUMEPOB HCTOPUUYSCKUX MATEMATHKOB C Pa3HBIMH CTHIISMHU
MBIIIUICHHS, a TAKKE Yepe3 MPaKTHKY B3aHMHOT0 HACTaBHUYECTBA, TC YUaIIHuecs
y4aTcsl yBa)kaTh KOTHUTHBHBIC Pa3lIMuds KaK €CTECTBCHHYIO YacTh y4eOHOIO
mporiecca.



— BOCHUTBHIBATH HABBIKM CAMOPETYIAIMU Y4eOHOU Harpy3ku, yMEHHE
aHAJTU3UPOBATh JaHHbIE O 3JI0POBbE, 4YEpPEe3 BBEJICHHE NEPCOHAIBHBIX
«KOTHUTHMBHBIX  JIHEBHMKOB», TJI€ ydJamuecs (QUKCUPYIOT JHHAMHKY
paboOTOCIIOCOOHOCTH, KOPPEIUPYIOT y4eOHBIE JOCTHXKEHHS C PEKHUMOM CHa M
(bu3MYeCKON aKTUBHOCTBIO, & TaKXKe MPOBOMSIT €KEHENENbHbIA ayJUT CBOETO
COCTOSIHUSI C MCIOJIb30BAHUEM MPOCTHIX METPUK (KOHIEHTpAIWs, YCTaJlOCTh,
MPOYKTUBHOCTD), 00CY>K/1ast pe3yJbTaThl B paMKax yueOHOTO 3aHSTHUS.

— ¢dopMuUpOBaTh CIIOCOOHOCTh NMPUMEHSITh MAaTEMAaTHUYECKUE METOJIbI ISt
IUIAHUPOBAHUSI pEeXUMa JHS, uYepe3 MPaKTUKYy COCTABJICHUS MEPCOHAIBHBIX
rpa)MKOB aKTUBHOCTH C HCMOJB30BaHUEM JIMHCHHBIX YpaBHEHHM JIJIA
ONTHUMHM3AIIUN BPEMEHH, aHaAIW3a CTaTHCTUKHU daily-TipuBBIUEK Yepe3 KPYroBbIC
qyarpaMMbl, ¥ MOJICIMPOBAHUS  HWJEATLHOTO  pAaclUCaHUs  METoAaMu
KOOPJIMHATHOM  IJOCKOCTH,  CBA3bIBas  MaTeMaTH4YeCKUE  pacyeThl C
(U3HOIOTMYECKUMHU PUTMAMU U YIEOHOM MPOTYKTUBHOCTBIO.

JKOJIOrnIecKoe BOCIIUTAHUE

— BOCHUTBHIBATh YMEHUE AHAIM3UPOBATH DKOJOTHYECKHE JaHHBIE, Yepe3
paboTy ¢ peaIbHBIMHU CTATUCTUYECKUMH MMOKA3aTEIIIMU (JIMHAMUKA 3arpsI3HCHHM,
pacxoJl pecypcoB) ¢ MNPUMEHEHHEM METOJO0B alnreOppl — TMOCTPOECHHUE U
UHTEpPIpPETAlMI0 TrpadUKOB 3aBUCUMOCTEH, pacyeT CpeIHUX 3HAYEHUU U
IIPOTHO3UPOBAHUE TECHJCHITUN C TMOCIEAYIONTUM OOCYKIEHUEM JKOJOTHYECKUX
MOCJICICTBUH TTOJIYYE€HHBIX Pe3yJIbTaTOB.

— pa3BHUBaTh CIOCOOHOCTH OIlEHHBATh 3(P(HEKTUBHOCTH 3KOJIOTHYECKHUX
MEPOTPUITHH, Yepe3 aHAIN3 JUHAMHYECKUX PSIIOB KOJIOTHISCKHUX MTOKa3aTenen
C TPUMEHEHHMEM TIPOLCHTHBIX pPacyeTOB W TPapUUIECKOro IMpeCTaBICHUS
JAHHBIX, CPaBHECHHE MAaTEMaTHYECKHX MOJCNeH «Io/mocie» BHEAPEHUs
IIPUPOIOOXPAHHBIX MEP U KOJUIEKTUBHOE 00CYXKICHUE TTOJIYUYCHHBIX PE3YIbTaTOB
C MMO3UIINU JOKa3aTeIbHON IKOJIOTHUECKON MOJIUTHKU.

8 KUIACC

IIaTpuoTnyeckoe BOCIMTAHKE

— pa3BHUBaTh UHTEPEC 00YUAIOMINXCS K UCTOPUU MAaTEMATUKHU B LIEJIOM,

dbopMHUpOBaThL y YUYEHUKOB IICHHOCTHBIE OTHOIIEHHUS K JOCTHIKEHUSIM
POCCHICKMX MAaTEMATUKOB U POCCUUCKOW MAaTEMATUYECKOM IIKOJIbI;

— pa3BUBaTh y 00yYarOMIMXCs IIEHHOCTHOE OTHOIIEHNE K UCTIOIB30BAHUIO
ATUX JOCTHXKEHUH B JPYruX HayKaXx W MNpUKiIaaHbiXx chepax («Tabnuiisl
bpanuca». B.M.bpanuc);

— 3aKpeIUIsITh y OOYyYarolMXCs TMPEACTABICHUS O 3HAYECHUU HAYKH U
TEXHUKH B KU3HU POCCHUUCKOTO OOIECTBAa, T'yMaHUTAPHOM U COIMAIBHO-
PKOHOMHYECKOM pa3BuTuu Poccum, obecrneuennn 6ezonacHocTr Hapoaa Poccun
u Poccuiickoro rocynapcrsa.



I'paknanckoe Bocnuranme

— ¢dopmupoBaTh 'y O0OYy4YalOIIMXCSI TOTOBHOCTh K  BBIMOJHEHUIO
00s13aHHOCTEN rpaXKJaHWHA U peau3aliu ero npas;

— CHOCOOCTBOBaTh  Pa3BUTHIO Yy  YUYEHUKOB  MPEJCTaBICHHH O
MaTeMaTH4YeCKUX OCHOBAaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYp, SIBJICHU,
MpoIeAyp TPaKIaHCKOro oOImiecTBa (HampuMmep, BBIOOPHI, OMPOCHI) B XOJI€
peleHus 3aa4, CoJepKaliux MpoIeHThI, cpeaHee apudmeTnieckoe, QyHKIUH.
JIlyXOBHO-HpPaBCTBEHHOE BOCIIUTAHUE

— TOJJIEPKUBATH Y 00YUYAIOIINXCS TOTOBHOCTH K OOCYKJICHHIO STUUECKUX
npoOJieM, CBSI3aHHBIX C TPAKTUYECKUM TPUMEHEHHEM JIOCTIKCHHM HayKH,
OCO3HAHUEM BAXHOCTU MOPAIBHO-ITUUECKUX MPHUHIUIIOB B JEATEIBHOCTH
y4E€HOTO;

— ¢dopMupoBaTh y YUYCHHKOB HaBbIKa pediiekcuu, MpU3HAHUS CBOETO
nmpaBa Ha OIIMOKY M TaKOro JK€ IMpaBa JPYroro 4YeJIOBeKa B XOJEC PEIICHUS
T€OMETPUYECKHUX 3a]1ay.

TpynoBoe Bocnuranue

— CHoCcOOCTBOBaTh PAa3BUTHI0 Y YUYEHHUKOB YBAKEHUS K TpyAY,
pe3yibTaTtaM Tpyaa (CBOETo M JIPYTUX JIF0/ICH), K TPYIOBBIM JIOCTHKEHUSIM CBOUX
3eMJISIKOB, POCCUICKOT0 HApO/a;

— TONJICPXKUBATh y OOyYaroImMXCs KeJaHusd U CIIOCOOHOCTH K
TBOPUYECKOMY CO3UAATEIbHOMY TPYAY B XOJI€ PEIICHUS 3a/aY;

— ¢dopMUpPOBaTh y YYUEHUKOB YCTAHOBKH Ha aKTUBHOE y4acTHUE B PEIICHUU
MPaKTUYECKUX 33/1a4 MaTeMaTUYECKON HapaBJICHHOCTH;

— CHoCcOOCTBOBaTh OCO3HAHUIO 00yJaroIuMHCs BOKHOCTH
MaTeMaTHYEeCKOTO O0pa3oBaHUs Ha MPOTSHKCHUU BCEH JKU3HM JUIS YCIICIITHOU
npodeccroHaIbHON ASATEILHOCTH B XOJI€ BBINOJHECHHS IMPAKTHYECKUX pabdoT,
coJieprKalux OBITOBBIC 3a/1a9H, H3MEPEHHUSI.

JcTeTHYECKOEe BOCIIUTAHUE

— pa3BHBaTh Yy VYYCHHUKOB CIIOCOOHOCTM K OSMOIMOHAIBHOMY U
ACTETUYECKOMY BOCIIPUSTHIO MaTeMaTUYE€CKUX OOBEKTOB, 3ajay, pPEIICHUM,
paccyXIeHHM,

— CIocoOCTBOBaTh YMEHHIO OOYYAIOMIUXCS BHJICTh MaTEMAaTHYCCKUC
3aKOHOMEPHOCTH B HMCKYCCTBE M B OKpY’KawolieM Mupe (B XOJe H3y4YeHHUS
Tr€OMETPUIECKUX PUTyp),

— CcnocoOCTBOBaTh PA3BUTHIO y OOYYAIOIIMXCS MAaTEMAaTHYSCKOW PeUH U
MaTeMaTHYE€CKOU KYJIbTYPhI KaK CPEJICTBA MMO3HAHUS MUPA;

IleHHOCTH HAYYHOT0 MO3HAHUS

— pa3BUBaTh y YYCHHMKOB IIO3HABaTEJIbHBIE HMHTEPECHl B Pa3HBIX

00J1aCTAX 3HAHMS,



— ¢dopMupOBaTh NPEACTABICHUS 00YYAIOIUXCA O COBPEMEHHON HAyUYHOU
KapTUHE MUPA, O JOCTUKEHUIX POCCUNCKON U MUPOBOM HayKU U TEXHUKH,

— OPHUEHTHUPOBATH YYEHUKOB B JICSATEIBHOCTH HA COBPEMEHHYIO CUCTEMY
Hay4YHBIX MPEJCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS UEJIOBEKa,
NPUPOABI U OOILECTBA;

— ¢dopmupoBaTh y 00y4aromuxcs NOHUMaH1Ee MaTeMaTHYECKON HAYKH KaK
cepbl 4eI0BEUECKON JeATEIbHOCTH, ATANoB €€ pa3BUTHUS M 3HAYUMOCTH IS
Pa3BUTHS LIMBUJIM3ALMM B XOJ€ PACIIUPEHUS NPEACTABICHUN O YUCIAX;

— noOyXJaTh YYEHUKOB K OBJIQJCHUIO SA3BIKOM MaTEeMaTUKU U
MaTeMaTUYECKOM KyJIbTYpPOU KaK CpEICTBOM MO3HAHUS MUPA;

— MIOMOTaTh OBJIAJIEBATh MPOCTEUIIMMU HaBBIKAMHM HCCIIEI0OBATEIBCKOMN
NESATeTbHOCTH B X0JI€ U3YUYCHUS CJIIOKHBIX OYKBEHHBIX BBIPAKCHUM;

— CHocoOCTBOBaTh NMPUMEHEHUIO HABBIKOB HAOIOJEHUN, HAKOILJICHUS U
cucTeMatu3anuu pakToB, OCMBICICHUIO OIbITA B PA3HBIX 00JIACTAX MTO3HAHUS;

— moMorath OOy4YarIIMMCs OBJIaJieBaTh MPOCTCHIIMMU  HaBBIKAMU
UCCJIEA0BATEIBCKON NIESITENBHOCTH B XOJI€ JOKa3aTEIbCTB TEOPEM W PELICHUS
F€OMETPUYECKHUX 33/1a4.

DusuyecKoe BOCIMTAHUE

— pa3BUBATh TOTOBHOCTH yYal[UXCs IIPUMEHATh MAaTEMATUYECKUE 3HAHUS
B UHTEPECAX CBOETO 370POBbS;

— QopMupoBaTh MOTPEOHOCTH y y4YalIUXCsl BEIEHHUS 30pOBOTO 00pasa
KU3HU (3I0pOBOE MHUTaHHME, COANAHCHPOBAHHBIA PEXHUM 3aHITHM M OTIbIXA,
peryisipHasi (u3nyeckas aKTUBHOCTb) B XOJI€ PEIICHHs 3a7ad, COJEpKaIluX
O0OBIKHOBEHHBIE APOOH;

— ¢dopMupoBaTh HaBBIKU pedIEKCUU 00YYaIOIMXCs, MPU3HAHUS CBOETO
paBa Ha OIIMOKY M TaKOIO K€ IpaBa APYroro 4eioBeKa.

JKO0JI0rHYecKoe BOCIIUTAHUE

— CIMOCOOCTBOBAThH PA3BUTHIO Y YYAIIUXCS OPUEHTAIIMU Ha COBPEMEHHYIO
CUCTEMY HAYYHBIX MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX pPa3BUTHS
YeJI0BeKa, MPUPOJIbl U O0IIECTBA;

— CMocOOCTBOBATh PAa3BUTHIO TMOHWMAHUS MaTEMaTHYECKOM HAyKH Kak
cepsl YeIOBEUECKON AESTEIHHOCTH;

— OpPHEHTHPOBATH OOYUYAIOIIHUXCS HA TPUMEHEHHE MaTEeMaTHYCCKUX
3HAHWUU JIJIS1 PEIICHUS 337249 B 00JIaCTH COXPAHHOCTH OKPYKAIOIICH CPeIbl;

— Y4UTh OOyYarommXxcsl IUIAHUPOBATH MOCTYNKHA W J1aBaTh OIICHKU HX
BO3MOXHBIX ITOCIIEICTBUUN [T OKPYKAIOIIEN CPENBI;

— Cc1ocoOCTBOBAaTh OCO3HAHUIO YUCHUKAMHU I100aIbHOTO XapakTepa
AKOJIOTUYECKUX MPOOJIEM U MyTEH UX PEIICHHUS.



9 KUIIACC

ITaTpuoTnyeckoe BOCIMTAHKE

— CIocOoOCTBOBAaTh OCO3HAHMIO OOYYAalOUIMMHUCA pOJIM MAaTeMaTUKU B
Pa3BUTHUU U YKpEIUICHUU COBpeMeHHOU Poccum uepes aHanu3 oQuIIUaIbHBIX
CTaTUCTUYECKUX JAaHHBIX O COLUUAIBHO-DKOHOMUYECKOM pAa3BUTUU CTPaHbl U
pPOMHOTO peruoHa (pacueThl, CBA3aHHbIE C HAIMOHAIBHBIMU IPOCKTAMU;
Hanpumep, MOAECIUPOBAHUE POCTAa JOCTYIMHOCTH KWIIbSl WIM MOJAKIIOUYEHUS K
MHTEPHETY C TIOMOIIBIO Mporpeccuit; mudpoBasi SKOHOMUKA — aHAJIU3 JAHHBIX O
MOAKITIOYEHUH; SKOJIOTHS — pacueT CHIKEHUS BEIOPOCOB) - TeMbl: «IIporpeccusy,
«ITpoueHTb», «DYyHKIUA»;

— crnocoOCcTBOBaTh  (POPMUPOBAHUIO  TOPAOCTH 32  JIOCTHXKEHHS
OTEYECTBEHHON MPUKJIAJAHOW HAayKM M TEXHOJIOTMH 4Yepe3 OOCyXKIACHHE PpOJIH
MaTEMaTUYECKUX MOJIEJel B COBPEMEHHBIX POCCUMCKHUX pa3paboTkax (KocMoc,
IT, noructuka)— temsl: «kKBagpatuunas GyHkius», «CUCTEMbl YpaBHECHUN»;

— cnoco6cTBOBATh (POPMUPOBAHHIO OTBETCTBEHHOCTH 32 OyaylIee CTpaHbl
4yepes MaTeMaTH4ECKYIO IPAMOTHOCTh: MOAEIUPOBAHUE u aHaIu3
neMorpauyecknux TEHACHIMN (MMHEWHas W KBaJpaTU4Hash perpeccus,
nporpeccuu), oreHka 3¢G()EKTUBHOCTH COIHUANIBHBIX MPOTPaMM C ITOMOIIBIO
CTaTUCTUYECKUX MOKazaTenen -tembl: «lIporpeccun», «CTaTucTUKay;

— crnocobcTBOBaTh (HOPMHUPOBAHUIO UYBCTBA TOPAOCTH 3a JIOCTHUKEHHS
POCCUHCKOM HaykKH 4Yepe3 OCO3HAaHHME BKJIaJa OTEYECTBEHHBIX YUYEHBIX
(JTo6auenckuii, Yebnrmen, Koamoropon, Diinep, Kosaneckas C.B. u ap.) B
pa3BUTHE ANreOpbl © MATEMATUKHU B LIEJIOM MTPU U3YYEHUU COOTBETCTBYIOIINX TEM
(ucropuueckue crnpaBku) — Tembl: «CBoicTBa (GyHKUHUI», «YpaBHEHUD,
«IIporpeccumny»; udepe3 BKIIOYCHUE B y4eOHBIM MpoIlecc 3ajadv, CBSI3aHHBIX C
UCTOPUYECKUMU COOBITUAMH (HallpUMeEp, pacyeT pecypcoB B roanl Benukoi
OtedecTBEHHOW  BOWMHBI,  3aJa4yd, TOCBSIIEHHBIE  IOOWJIESIM  BEJIMKHUX
MaTeMaTUKOB);

I'paxknanckoe BocnuTanue

— crmocoOcTBOBaTh (OPMHUPOBAHUIO Yy OOYYAIONIUXCS KPUTHYECKOTO
MBIIIJICHUSI U MEIUArpaMOTHOCTH 4Y€pE3 aHaJIU3 JIOCTOBEPHOCTU U BO3MOXKHBIX
MaHUMYJSIIMMA B CTaTUCTHMYECKUX JIAHHBIX, TpeacTaBieHHbIx B CMU,
COLMAJIBHBIX CETAX, PEKJIaMe, Yepe3 pPacyeT peajbHOM BBITOJAbl OT AKLUN U
CKUJOK - TeMbl: «Ctatuctukay, «I'paduku GpyHkiuin», «[IpoeHTs;

— cmocoOcTBOBAThH (POPMUPOBAHUIO y OO YIAFOIIINXCS TPABOBOTO CO3ZHAHUS
M TIOHHMMaHUS COLMAJIbHBIX MEXAHW3MOB YEpe3 MOJECIUPOBAHUE MPOCTHIX
COIIMATIbHBIX TMPOILIECCOB TAaKUX, KaK pacmpenaesieHre OJar, TroJI0COBaHHUE,
pacydeThl, CBI3aHHBIC C HAJIOTaMU - TeMbl: «JIuaeiHass GyHKIuss», «[IpoeHTh»;

— crmocoOCcTBOBaTh  (POPMHUPOBAHUIO Yy OOYYAIOMIMXCS TPABOBOW U
(MHAHCOBOW TPaMOTHOCTH KaK OCHOBBI Ipa)kJIaHCKOW OTBETCTBEHHOCTH 4Yepe3
pelieHrne  MNpPaKTUKO-OPUEHTUPOBAHHBIX 337ad C  COLUAIbHO-3HAYMMBIM
KOHTEKCTOM Ha pacyeT HajoroB (HIADJI), npocThix colManbHbIX BHIILIAT, YEPE3
MMOHUMAHHE TPOCTHIX (PUHAHCOBBIX MEXaHW3MOB (YCJIOBUM  KPEAUTHBIX



JOTOBOPOB, ~ CpPaBHEHHME  YCJIOBUM  BKJIAQJ0OB, OCHOBBI  CTpaxOBaHWA,
MOJICJIMPOBAHUE CEMEHHOro Oro/KeTa ¢ y4eToM HHOIALMHA) U CTATUCTUKU
BBIOOpPOB, aHanmu3 TIpa@uKkoB HUHOIALMM U JAeMOrpaQUUecKUX JIaHHBIX,
JEMOHCTPUPYIOIIME pPOJIb MAaTEMaTUYECKMX 3HAHUW B JKU3HM 0OIIEecTBa U
OTBETCTBEHHOCTH rpaxkgaHuHa - Tembl: «lIpouentes», «IIporpeccum»,
«DyHKIHNY;

— CMocoOCTBOBATh OCO3HAHUIO OOYYAIOMIMMUCS POJU MaTEeMaTUKU B
(GYHKIMOHUPOBAHUM AEMOKPATUYECKHUX MPOLECCOB U COLMAIBLHOM chephl yepes
aHanM3  JaHHBIX  O(QUUUATBHOM  CTATUCTUKH  (pe3ysbTaTbl  BBIOOPOB,
COLIMOJIOTUYECKHUE  OMpOCHI,  3aHATOCTh  HaceleHus, UHIAUIMI) ¢
UCIOJIb30BAHUEM TMOHSATUN PENpe3eHTATUBHOCTU BBIOOPKH, JIOCTOBEPHOCTH,
Npe/ICTaBlIeHUsl JaHHBIX B rpadukax, KOPPEKTHOCTH 3TUX TpadUKOB, pacyeTa
MPOIICHTOB, pacueTra OIEHKH OOIIECTBEHHbIX WHHUIMATUB (3()PEKTUBHOCTD
OpOrpaMM SHEProcOEpekeHus), OOCYKJIEHHE BaXXHOCTHM MaTeMaTU4YeCKOU
aprymMeHTalui B OOLIECTBEHHBIX e0aTax - TeMbl: «DyHKUIUN», «[IporeHTh»;
JlyXOBHO-HPaBCTBEHHOE BOCTIUTAHUE

— crmocoOCcTBOBaTh (POPMUPOBAHUIO TAKUX HPABCTBEHHBIX KadecTB
JUYHOCTH Yy  oOydaroumuxcsi KaKk  YeCTHOCTb,  OTBETCTBEHHOCTb
100pPOCOBECTHOCTh TPHU CAMOCTOSITEIBHOM BBITIOJIHEHUH 3aJaHuil, MpOBEpKe
pesynbratoB (O3, xopHM ypaBHEHHWii, 0ONacTh orpeaeieHus GyHKUIUN),
COOJIIOJIEHUH TIPABWII MMPOBEACHUS KOHTPOIBHBIX paboT u OI'D mo MmareMatuke;

— crnocobcTBOBaTh (HOPMUPOBAHHUIO Yy OOYYAIOIIUXCS HPABCTBEHHO-
BOJIEBBIX KAa4YECTB JIMYHOCTH TAKWX, KaK B3aMMOIOMOIb, MOJJIEPKKA, YMEHUE
JIOTOBAapHUBATHLCS, YBAXKEHUE K MHEHHUIO JPYrUX TpH padoTe B Trpymmnax Haj
pEIIeHHEeM CIIOKHBIX 3a/lad WIM MPOEKTOB, >KEJIaHWE HAYYUTh JPYroro Hu
HAYUYUTHCA CAaMOMY, COMIEPEKUBAHUE Yepe3 MOOIIPEHNUE;

— cnocoOcTBOBaTh (HOPMUPOBAHHIO Y OOYHAIONMIUXCS YBAKCHHS K TPYAY U
MHTEIJICKTYaIbHOM COOCTBEHHOCTH Y€pe3 NpPHU3HAHUE ILIEHHOCTU JIOTHYECKUX
paccyKIeHuM, T0Ka3aTelIbCTB TEOPEM, KPACOThl M CIIOKHOCTH MAaTeMaTHYECKHX
MoJieied, Yepe3 aKIeHTHUpOBaHWE B Oecejie Ha BaXKHOCTH WHTEIUICKTYaJbHOTO
Tpyla M YECTHOCTHM B HAy4dyHbIX U3bICKaHUsIX — Tembl: '"lIlporpeccun",
"KBagpatuunas QyHkumsa";

— pa3BuBaTh (PUHAHCOBYIO OTBETCTBEHHOCTh M HAaBBIK OCO3HAHHOTO
noTpebaeHusT OO0ydyaloUUMUCS Yepe3 COCTaBJIEHHE MOJEIe JUYHOrO WIH
CEMEHHOT0 OIOKEeTa C y4eTOM JI0XOJI0B, PacX0Jl0B, COEpeKeHUN U MHQISAINH,
CpaBHEHHE YCIOBUH KPEAUTOB U BKJIAJ0B, aHAJIM3 JIOJTOBBIX PUCKOB, a TakKe
yepe3 peleHre NPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4 Ha cOepeXeHne NPUPOIHBIX
pecypcoB - Tembl: «IIpotientsi», «Ilporpeccumy, «Jluneiinas GyHkmmsy;

— CIocoOCTBOBAaTh (DOPMHUPOBAHUIO Y OOYYAIOUIMXCS MPEACTABICHUS O
MaTeMaTHKe KaK dYacTH OOINCYEIIOBEUCCKON KYJIbTYphl depe3 O0OCYyKIeHUE
YHUBEPCAIBHOCTH  MaTeMaTHYECKUX 3aKOHOB, HMX HE3aBUCHUMOCTH  OT
HAIMOHATBHBIX TPAHMI], HO WX MPUMEHEHUS JJIS PEIICHUS KOHKPETHBIX 3a71a4 B
Poccun, 00CcyxaeHne 3STHYECKUX aClIEKTOB IPUMEHEHUSI MAaTEMATHUKU: YECTHOCTD
IpU pacuerax, OTBETCTBEHHOCTb 3a pe3yJIbTaThl, 3HAUYUMOCTb MOpPAJIbHBIX



MPUHIIMIIOB B HAY4YHOM JEATEIBbHOCTH, BKIIOUCHHE 3a7ad, MOJICIUPYIOIIUX
cuTyaluu  BbBIOOpa,  CIOPaBEMJIMBOTO  paclpeleeHus,  KOJUIEKTUBHOMU
OTBETCTBEHHOCTH;

Tpyaosoe BocnuTaHue

— pa3BUBaTh Y O0Yy4AIONIMXCSl YCTAHOBKY Ha aKTUBHOE YYaCTHE B PEIICHUU
MPaKTUYECKUX  3aJay, CBSA3aHHBIX ¢  Oyaymed  mpodecCHOHATbHOM
NeSATeNIbHOCTBIO: 3a/laud Ha pacyeT 3apa0O0THOM MIIaThl, MPOU3BOIUTEIBHOCTH,
TJITAHUPOBAHUSI BPEMEHU U JIP.;

— cnocoOCTBOBaTh  (POPMHUPOBAHUIO Yy  OOYYAIOUIMXCS  OCO3HAHUS
BOXHOCTU M BOCTPEOOBAHHOCTH MATEMaTHYECKMX HABBIKOB [JIs YCIEIIHOM
KU3HU U TPYJla, YMEHUE PUMEHSTh 3HAHUS B OBITY U TTpodeccruu 4epe3 perieHue
3a/lay ¢ peajbHbIM KOHTEKCTOM M3 OaHka 3aganuil OI'D (puHaHCOBBIE pacUeThl,
aHaJU3 JIAaHHBIX, ONITUMU3AITH );

— noOyXaTh MIKOJIHHUKOB K CAMOCTOSITEIBHOMY BBIOOPY U TTOCTPOCHUIO
WHUBUIYaTbHONH 00pa3oBaTeIbHOW TPAeKTOPUHU, TJIAHUPOBAHMIO >KU3HEHHBIX
eJIeH ¢ y4eTOM MHTEPECOB 00IIECTBa;

— CHOCOOCTBOBATh Pa3BUTHIO YMEHHS OOYYalOImMXCS MPEo0JieBaTh
TPYJHOCTH TPU PEIICHHWH MHOTOIIArOBbIX 3ajay (CJIOXKHBIE YpPaBHECHHS U
CHUCTEMBbI, 3aJlaud Ha TMPOTPECCUM, CTATUCTHYECKYIO OOpabOTKy JaHHBIX),
BBIMIOJTHEHUUM OOBEMHBIX BBIYUCIICHHM, BOCIUTHIBATH MPHUBBIUKY JOBOJIUTH
peleHue 10 KoHia — TeMbl: "YpaBHeHus u cuctembl”, "IIporpeccun";

— BOCIHUTHIBATh AKKYpPaTHOCTb, PAlMOHAIBHOCTh M CaMOOPTraHU3alHUIO
oOydaromuxcs yepe3 TpedoBaHUE YETKOTO, JOTUYHOTO OPOPMIICHUS pEIICHUI B
TOM 4YHCJI€ U B COOTBETCTBUHU cO cTaHaapramu OI'D, onTuManbHOrO BBIOOpa
METONI0B, A(h(EeKTUBHOTO pacmpeneneHuss BpeMeHu Ha npobHbsix OI'D wu
nuarsocTukax — tema «IloBropenuey, «I'pabuku GyHKIUNR»;

— cnocoOcTBOBaTh  (OPMHUPOBAHUIO y  OOYYaIOIIMXCS ~ HaBBIKOB
CUCTeMaTH3alluy MaTepuana rnpu noarotoske k OI'D, miaHupoBaHUS BpEeMEHH Ha
BBLITTIOJTHEHUE 3aJIaHUM;

JKOJI0rHYecKoe BOCIIUTAHUE

— OpPHEHTHpPOBATH OOYYAIONMIUXCS HA MPUMEHEHHE MATEMaTHKU IS
aHanmM3a W PEHICHUS HKOJIOTMYECKUX TMpoOiieM dYepe3 TMOCTPOCHUE W
MHTEPIpETalns rpauKoB, OTPAKAIOIIUX IKOJIOTHUECKHUE MPOIECCHI (HATTPUMED,
JUHAMHKA 3arpsi3HEHUs, POCT WM COKpAIICHHE TMOMYJSIUUiA, HW3MEHEHUE
IUIOIIAIN JIECOB), pacyeT IMoKa3aTened (MHIEKCHl 3arps3HEHUs, YTIEpOIHbIN
cien) - TeMbl: «OyHKunn», «I[IponeHToI»;

— cnocoOcTBOBaTh (HOPMHUPOBAHUIO Yy OOYUYAIOIIMXCS DKOJIOTHYSCKOM
IPAMOTHOCTU U OTBETCTBEHHOCTH Yepe3 pellieHHe 3a7ay (B TOM YKCIIe U U3 OaHKa
OUIIN OI'D) na pacdyer mOTpeOICHUS pecypcoB (pacxoma BOABI U
AIEKTPOIHEPTrUuM,  3arpsi3HEHUE  BO3/lyXa, MOJEIHUPOBAHHUE  IPOLIECCOB
YTUJIM3ALUU OTXO/0B U JIp.), 3PPEKTUBHOCTU IHEPTrOcOeperaroiux TeXHOIOT Uil,
aHaJu3 CTaTUCTUKU MO 3KOJOTMYECKOW CUTYallMM B PETUOHE, CTPAHE — TEMBbI:
"I[Ipouentsr”, "Cuctembl HepaBeHCTB", "OyHKIHN "



— CHocoOCTBOBaTh  TMOHUMAHHMIO  OOYYaIOIIMMHUCA  T[J100abHOCTU
AKOJIOTUYECKUX MPOOJEM uepe3 aHaldu3 OTKPBITHIX CTATUCTUYECKUX JTaHHBIX O
COCTOSIHMU OKpYy»Karolieil cpensl B PO u mupe, o0Cyx)aeHrne MaTeMaTHUYeCKUX
MoOJieel, MPOTHO3UPYIOMINX 3KOJIOTUYECKUE CIICHApPUH, PELICHUs] MPaKTHKO-
OPUEHTHPOBAHHBIX 3a7]a4 HA OUUIIEHUE PEKHU OT 3arpsI3HSIIONIMX BEUIECTB U JIp.
JcTeTHYeCKOe BOCIIUTAHHUE

— cnocoOcTBOBaTh (hOPMUPOBAHUIO Y OOYYAIOIIUXCA MPEICTABICHUN O
rapMOHHH, U3SIIIECTBE U KPAaCOTe MaTEeMAaTUYECKUX MOJIeNiel uepe3 Hal0/IeHne
3a acTteThkoil TpadukoB (QyHKIUNA (CUMMETpUsi TapadoJibl, ACHUMIITOTHI
runepoosbl, IUIABHOCTh JIMHUKN), wu3dmecTBoM ¢opmyn (Teopema Buera,
dbopMyIbI n-ro YjieHa U CyMMBI porpeccuil) - TeMbl: «DyHkiuny», «KBaapatHoie
ypaBHeHUs», «[Iporpeccuny;

— pa3BHUBaTh y OOYYAIONIUXCS YYBCTBO YIOBJIETBOPEHHUS OT TOYHOTO,
JTAKOHUYHOT'O M HECTaHJIApPTHOTO PEIIeHUs CIOKHBIX 3aJIaHUil, B TOM YHUCIE U3
OI'D, uepes moolpeHne MOUCKA PAITMOHATBHBIX U «KPACUBBIX» MyTEH peIieHus
3a/1a4, OCOOCHHO C HEOYEBUIHBIM CIOCOOOM pEIICHUS WU OPUTHHAIBHBIM
O0TBETOM — TeMbl: «MeTon naTepBanoBy, «HepaBeHncTBay, «IIporpeccumny;

— CHOCOOCTBOBaTh Pa3BUTHUIO Yy OOydYarOIIUXCS YMEHHS 3aMeuatb
MaTeMaTH4YeCKUe 3aKOHOMEPHOCTHM B  HCKYCCTBE: TMPOMOPIIMH, PHUTMBI,
CUMMETPHH, IPOTPECCUU B MY3bIKE U apXUTEKTYpPE U JIp.

— pa3BUBaATh BOOOPaXKEHUE U Xy10KECTBEHHBIN BKYyC 00yJaronmxcs yepes
ACTeTHYECKOoe O(OpPMIICHHE TEeTpaaei, MpPEe3eHTalul, MPOEKTOB, TBOPYECKUU
MOJIXOJT K PEIISHUIO 3a]1ay;

DusuyecKoe BOCIMTAHUE

— Cc1ocoOCTBOBaTh (POPMHUPOBAHUIO Y 00YUAIOIIMXCS KYJIBTYPhI 3I0POBbS
yepe3 aHalIu3 JAaHHBIX MPHU MOCTPOCHUH T'PAPUKOB 3aBUCUMOCTH 3II0POBbSI OT
¢dakTopoB ((pusnueckass aKTUBHOCTh, TUTAaHUE, (PYHKIIMH), IPU PEUICHUH 3aJa4
Ha pacyeT KaJOPUHHOCTH, UHJIEKCA MACChl Tela, 3a/1ay, CBI3AHHBIX C PEKUMOM
THS U QU3HUYECKUMH Harpy3kaMu — TeMbl: «IIporeHTs», «DyHKIum»;

— cnocoOcTBOBaTh (HOPMHUPOBAHUIO Y OOYYAIOIIUXCS OTBETCTBEHHOI'O
OTHOILLIEHHUS K CBOEMY 3I0POBBIO U B YCIIOBUSIX CTpECCa B MEPUOJ MHTEHCHUBHOMN
noarotoBku k OI'D dyepe3 oOyueHue MeTOaM CaMOPETYJSIUUA W YIPaBICHUS
BpEMEHEM TaKUX, KaK HaBBIKU pediekcuu, mpu3HaHue MpaBa Ha OMHMOKY, yMEHHE
COXpaHATh 3MOLIMOHAIIBHOE paBHOBECHE MPU HEyJadyax, MO KUBATh IPYTHUX;
IleHHOCTH HAYYHOIO NMO3HAHUS

— crmocoOCcTBOBAThH (POPMUPOBAHHIO Y OOYJAFOIIMXCSI TOHUMAHUS alnTeOph
KaK YHUBEPCAJIBHOIO SI3bIKa OMKMCAHUsl 3aKOHOMEPHOCTEN PeaibHOTO MHUpa Yepes
pelieHrne TMpakTUKO-OPUEHTUPOBAHHBIX 3a7ad HAa JIEMOHCTPALMIO CHUJIBI
MaTeMaTUKd B NPOTHO3€ M NPHUHATUU perieHud (3aganuss u3z OI'D u um
mo00HbIe) - BCE TeMBI, 0cOOeHHO "D yHKIHH", «YpaBHCHHSY,

— CHocoOCTBOBaTh PAa3BUTHI0 y OOYYAIOUIUMXCS HCCIIEA0BATEIbCKUX
HAaBBIKOB U KPUTHUYECKOT'O MBIIIJICHUS Yepe3 BbIIBUKEHHUE TUIIOTE3, POBE/ICHHE
AKCHEPUMEHTOB, aHaiau3a OIHOOK, (OPMYIUPOBKY BBIBOJOB;  aHAJIU3
JIOCTOBEPHOCTH HMCTOYHHKOB JIAaHHBIX; CTpPOroe OOOCHOBAHUE pEUICHUN



(moka3zatenbcTBa cBOWCTB, aHanu3 OJ13), sBustonieecs KIOYEBBIM (PaKTopoM
ycnexa Ha OI'D. Hanmpumep, BBIABMKEHUE TUIIOTE3 O CBOWCTBAX (PYHKIUH,
MOCJIEIOBATEILHOCTEN, UX MPOBEPKY HAa IpapuKax M aHAJUTUYECKU — TEMBI
«Dynxuum», «IIporpeccun»;

— ¢dopmupoBaTh YOECKICHHOCTh OOYUYAIONIUXCS B YHUBEPCAIBHOCTU
MaTeMaTu4eckoro  MozenupoBaHus. Hampumep, mnapabona  ONMCHIBAET
MHO>KECTBO pEalbHBIX MPOLECCOB: MOJET Teja, MPUObLIb, IJIOIIAAb; MHOTHE
MPOLIECCH B MPHUPOJAE W OOILECTBE PA3BUBAIOTCS IO 3aKOHAM, OMUCHIBAEMBIM
nporpeccusiMu  (pocT TOMYJSIIUU, LEMHbIE PEAKIHH, MPOCThIE U CIIOXKHbBIE
OPOLEHTHI) — TeMbl «DyHKIUA», «[locnenoBareabHOCTY;

— - pa3BHUBaTh y OOYYaOIIUXCS CTPEMJICHHE K HUCTHUHE, TOYHOCTH H
HAy4YHOH 3THKE yepe3 MOHMMaHUE HEOOXOAMMOCTH CTPOTHUX JO0KA3aTeIbCTB U
BaXXHOCTH TOYHBIX (POPMYJIHMPOBOK, OmnpenesneHuid. BocnuThiBaTh yBakeHHE K
HAayYHOMY TOHUCKY, YMEHHME BBIJBUTaTh TMIOTE3bl, TPOBOAUTH IKCIEPUMEHTHI,
aHAJIM3UPOBATH OIIMOKYU U JI€NIaTh BHIBOJBL;

PABBUTUE ®YHKIIMOHAJIBHOM TPAMOTHOCTH B 7-9
KJIACCAX:

OYHKITMOHAIBHOCTh MAaTEMAaTHKH ONPEACIICTCS TEM, YTO €€ MPEIMETOM
SBIISIIOTCS (PyHIAMEHTAIbHBIE CTPYKTYpPBI HAIIETO MHpA: IPOCTPAHCTBEHHBIC
GOpMBI W KOJMYECTBEHHBIC OTHOIICHHs. be3 MareMaTHUeCKUX 3HAHHMA
3aTpyJHEHO TOHMMaHWE TMPHUHIHUIIOB  YCTPOHCTBA W  HCIIOJB30BAHHUS
COBpPEMEHHOW TEXHUKH, BOCIPHUATHE W  HMHTEPIPETAIHs  COIHMAIBHOM,
YKOHOMUYECKOM, MOJIMTHIECKON nH(popManuu, ManoddHeKTHBHA MTOBCE THEBHAS
NpaKkTH4YecKas ACSATeNbHOCTh. KaXJaoMy 4YeOBEKY MPUXOIUTCS BBITIOIHATH
pacueTsl M COCTaBISATh AINTOPUTMBI, MPHUMEHATH (OPMYJIBI, HCIOIH30BATH
NpUEMbl TEOMETPUYECKUX HM3MEPEHUH W TMOCTPOCHUMU, YUTaTh WH(GOPMAIHIO,
NPECTABIICHHYIO B BHJIE TAOJHII, AMArpaMM U Tpa@uKOB, IPHHUMATH PEIICHUS B
CUTyallUsIX HEONPEICIICHHOCTH W TIOHMMAaTh BEPOATHOCTHBIH  XapakTep
CIIy4ailHBIX COOBITHIA.

Marematudeckass TpPaMOTHOCTh — 3TO CIIOCOOHOCTh WHAMBUAYyMa
MIPOBOJUTh MaTEeMAaTHYECKUE PACCYXKACHUS U (POPMYyIHUpPOBaTh, MPUMEHSTH,
WHTEPIPETAPOBATh MATEMATHKYy JUIsl PEUIeHUs MTpoOieM B pPazHOOOpa3HBIX
KOHTEKCTaX peasibHOro Mupa. OHa BKIIOYAET MCIOJIh30BAHUE MATEMATHUYECKHUX
MOHATHH, TpoIeayp, HaKTOB U MHCTPYMEHTOB, YTOOBI ONMKUCATh, OOBICHUTH U
npeackasath sBieHus. OHa MOMOTAET JIOASM MOHSATH POJIb MATEMATHKU B MUPE,
BBICKa3bIBaTh XOPOIIO OOOCHOBAaHHBIC CYXACHUS W TPHUHUMATH PEIICHHS,
KOTOpbIE HEOOXOAMMBI KOHCTPYKTUBHOMY, AKTHBHOMY M Pa3MBIILUISIOMIEMY
rpaXXIaHUHY.

B mactosmiee Bpemsi cymiecTByeT OOBEKTHBHAas HEOOXOJAMMOCTH
MPAKTUYECKON  OpPHEHTAIMM  IIKOJIBHOTO Kypca MaTreMaThku. Beioop
MPOJMKTOBAH MPOTHBOPEYUEM MEXKAY TPEOOBAHHMSIMU K PA3BUTHUIO JIMYHOCTH
IITKOJIBHUKOB ¥ YPOBHEM TOJITOTOBKH MaTEeMAaTHUYECKOW TPAMOTHOCTH YUaIIHXCS.



MaremaTuueckass TpaMOTHOCTh BKJIIOUAaeT B ceOsi HABBIKM TOUCKA U
MHTEpIpETAllUd MaTeMaTU4eCKoil uHMOpMAINKM, pEIICHUS MaTeMaTHYeCKUX
3a/lad B Pa3MYHBIX JKU3HEHHBIX cHUTyarusax. MHdopmanus MoxkeT ObITh
MpeCTaBieHa B BHUJI€ PUCYHKOB, U(P, MATEeMAaTUYECKUX CUMBOJIOB, (HOPMYIL,
auarpamM, KapT, TaOJIMI], TEKCTA, a TAKKe MOXKET OBbITh MOKa3aHa C MOMOIIBIO
TEXHUUYECKHUX CIIOCOO0B BU3YyaJIM3allMi MaTepuana.

®opmupoBaHue  (QYHKIHMOHAIBHOM  MaTeMaTUYECKOM  TIPaMOTHOCTH
€CTECTBCHHBIM 00pa3oM MOXET OCYIIECTBISATHCS Ha YpPOKaxX MaTeMaTHKH,
MpUYEeM KakK B paMKaX, KOHKPETHBIX U3y4aeMbIX T€M, TaK U B peKUME 0000IICHUS
u 3akperuieHust. OHako MmeHee GopMabHbIN (hopMaT BHEYPOUHOU JeATETbHOCTU
OTKPBIBAET JOTIOJTHUTEIIbHBIC BO3MOKHOCTH TUTS OpraHu3aIuu
o0pa3oBaTeIbHOrO Mpoliecca, TPYAHO peau3yeMble B paMKax TPaJIULMOHHOTO
ypoka. Bo-niepBbIX, 3TO CBS3aHO C MOTECHIIMATIOM HETPAIUIIMOHHBIX JJISI YPOUHOU
NeATeTbHOCTH (OpM TPOBEACHUS MATEMATHUYECKUX 3aHSATUM: MPAKTHUYECKUE
3aHATUSA B ayJUTOPUU U HA MECTHOCTH, ONPOC M HM3YyYeHUE OOIIECTBEHHOIO
MHEHHMSI, MO3TOBOM IITYpM, KPYIJIBIA CTOJI U TIpe3eHTaIus. Bo-BTOphIX, Takoi
BO3MOXKHOCTBIO  SIBJIICTCSL MHTETpallds MaTEeMaTHYeCKOTO COJACPKAaHHUSI C
coJiep KaHHeM JIPYTUX Y4EOHBIX MPEIMETOB U 00pa30BaTeIbHBIX 00JaCTEN.

CyI1ecTBYIOT TPU COCTABJISIONINX MAaTEMaTHYECKOU IPaMOTHOCTH:

1. YMeHue HaX0UTh U OTOUPaTh HH()OPMAIIHIO.

[Ipaktuuecku B d1000W CHUTyallMd YEJIOBEK [OJDKEH YMETh HAWTH U
0TOOpaTh HEOOXOIUMYIO MHPOPMAIIMIO, OTBEUYAIOIIYIO 3aJaHHBIM TPEOOBAHUSIM.
OTH HaBBIKM TECHO CBS3aHbl C TMOHMMaHWEM HH(OpPMAIMM U YMEHHEM
OCYIIECTBIISITh MPOCThIE apU(METUUECKHUE IEHCTBHUS.

2. [TpousBoauTh apudmMeTHyecKue NEUCTBUS U TPUMEHSTh UX IS
peuIeHns KOHKPETHBIX 3a/1a4.

B HeKkoTOphIX CHUTyallMsX Y4YEHUK JIOJDKEH OBITh 3HAKOM C
MaT€MAaTHYECKUMH METOJIaMH, MpoLeaypaMu U mpaBuiaMu. Mcronb3oBaHue
UHGOPMAIINK TIPEIOIaraeT yMEHUE MPOU3BOAUTH PA3JIMUHBIC BBIUUCICHUS U
MOJICYEThI, OTOMpPATh ¥  YHOPSAOYMBATH HWHGOPMAIMIO, HCIOJIb30BaThH
MU3MEpPUTEIbHBIC PUOOPHI, a TAKIKE IPUMEHATH (POPMYIIBI.

3. WNuTtepripeTupoBath, OLICHUBATh U aHAJIM3UPOBAThH JaHHBIE.

WNuTepnperanus BKIOYAaeT B ceOs MOHMMaHWE 3HA4YeHUs WH(OpMaIuu,
YMEHHUE [ieJlaTh BBIBOJBl HAa OCHOBE MAaTE€MAaTUYECKUX WM CTAaTUCTUYECKHUX
JAHHBIX. JTO Tak)Ke HEOOXOIUMO JUIsl OIICHKH WH(popMmanuu u GOopMHUPOBAHUS
cBoero MHeHus. Hampumep, mpu pacrno3HaBaHWM TEHJICHUMW, W3MEHEHUW U
pasznuuuii B rpadukax. HaBelku MHTEpIpETallMi MOTYT OBITh CBA3aHBI HE TOJIBKO
C YHCIIeHHON mH(popMaruei (mupamMu ¥ CTaTUCTUYECKUMH JTaHHBIMU), HO U C
OoJee MHUPOKUMH MATEMATHUYECKUMHU U CTATUCTHYCCKUMU MOHSATUSIMH TaKUMH,
KaK TEeMI W3MEHEHHMI, MPOMOpLUU, pacueT AUBUICHIOB, BHIOOpKaA, OILIMOKa,
KOpPEeJSIUsi, BO3MOKHBIE PUCKU U IPUYUHHBIE CBSI3H.

HaBpiku OlleHKM W aHalii3a JAHHBIX MOTYT MOHAJO0OUTHCS MPHU PEIICHUU
KOHKPETHBIX MTPOOJIEM B YCIOBUAX TEXHUUYECKH HACBIILIEHHOU cpeipl. Hanmpumep,
npu o0paboTKe NEPBUYHON KOJIMYECTBEHHOM HWHQOpMAIMU, HU3BICUCHUH WU



OOBEIMHEHUN [TaHHBIX M3 MHOTOYMCIIEHHBIX HCTOYHUKOB IIOCJIE OLIEHKH HX
COOTBETCTBHSI TEKYIIUM 3ajadyaM (B TOM 4HCII€ CpaBHEHHE HH(OpManuu u3
Pa3IUYHBIX HCTOYHUKOB)

B peasibHOM %U3HU BCE TPU IPYIIIBI HABBIKOB MOT'YT OBbITh 33/1€HCTBOBAHBI
OJTHOBPEMEHHO.

BaxxHoN XapaKTEpUCTUKOW MATEMAaTUYECKOM T'PaMOTHOCTHU SBJISIOTCS
KOMMYHUKATHBHbIE HaBbIKM. OOydarouuics OOJDKEH yYMETh MNPECTaBIsATh U
pPa3bACHATh MATEMATHUYECKYI0 HH(POpPMAIIMIO, OINUCHIBATh PE3YJbTAThl CBOMX
NEUCTBUM, WHTEPIPETUPOBaTh, OOOCHOBBIBATH JIOTMKY CBOETO aHajiu3a WU
olleHKH. JlenaTh 3TO KaKk YCTHO, TaK U MUCbMEHHO (OT MPOCTHIX YUCENT U CJIOB JI0
pPa3BEpHYTHIX JIETAIbHBIX OOBACHEHMI), a TakXke C TOMOIIbI PHCYHKOB
(nuarpamm, KapT, rpauKoB) M pa3IMYHBIX KOMIIBIOTEPHBIX cpeAcTB. Bmecte ¢
TeM 0a30BbIi YPOBEHb SBIAETCS HEAOCTATOUYHBIM JJisi peaju3allud JaHHOIO
IIOJIOJKEHUSA, UYTO U OIPENEIISIET aKTyAIbHOCTh PELICHUs NPUKIAJAHBIX 33134 B
JIOTIOJTHUTENIBHOM yueOHOM Kypce.

Hapsiny ¢ npuHImnamm HayyHOCTH, HEIPEPBIBHOCTU, UHTETPUPOBAHHOCTH
U 1 depeHInpOBaHHOCTH, 00pa30BaHKE B HACTOSIIIIUA MOMEHT aKIICHTHUPYETCS
Ha Ppa3BUTUU OOYYAIOMIMXCSA, OMUPAETCS HAa JUYHOCTHO-OPUEHTHUPOBAHHOE
oOydeHue, rapMOHMU3AIUIO U TYMaHHU3aI|I0 00pa30BaTeNIbHOTO Mpoliecca.

Pa3BuTue (GyHKIMOHANTBHOW TPaMOTHOCTM Ha ypokax airedpbl B 7-9
KJjaccax mpejmnosiaraetT GOpMHUpPOBAHUE Y YYAIIUXCS CHOCOOHOCTH MPUMEHSTH
MaTeMaTUYECKUE 3HAHUS JJIS PELIEHUS IPAKTUYECKUX 33724 U3 PEAIbHOW KU3HMU.
3T0 03HAYaeT HE MPOCTO OCBOCHHE (hOPMYJI U MPABUJII, 2 YMEHHE aHAJIM3UPOBATH
CUTYyallud, TPUHUMaTh OOOCHOBAaHHbBIE PEIIEHUS M KPUTHUYECKU OIEHUBATH
uH(dOpMaIIHIO.

OyHKIIMOHAIIbHAS TPAMOTHOCTH B aJireOpe MPOSBIIIETCS, HAPUMED, Koraa
YUYEHUKH DPACCUMTHIBAIOT CEMEHHBIA OIOMKET, CPaBHUBAs CTOUMOCTH Pa3HBIX
BapUaHTOB MMOKYMOK WX yciayr. OHU yyaTcs paboTaTh ¢ MPOLIEHTAMU, OIIPEAEIIsIs
BBITOAHOCTh CKHUJOK WA OaHKOBCKHX TWPEIJIOKEHUN. BaXHBIM acrnekToM
CTAaHOBHUTCS aHANIM3 JAHHBIX: YTeHHE TrpaduKoB, TaOIHUI] M AUArpamMM, 4YTO
IIOMOTa€T UHTEPIIPETUPOBATH CTATUCTUKY, IPOTHO3UPOBATH TEHACHIIUN U 1€J1aTh
BBIBO/IbI.

Ocoboe 3HaueHWEe HMEIOT 3aJayM, CBA3aHHbBIE C TIEOMETPUUYECKUM
MOJETUpOBaHUEM, TJe ainreOpanueckue METOAbl I[OMOTralT  peuarh
IIPAKTUYECKUE BOIIPOCHI — OT pacyeTa MaTEPUAJIOB JUIsl PEMOHTA 10 IIJIAHUPOBKU
Y4acTKa. YMEHHE COCTaBIIATh M pEIIATh YPAaBHEHUSA II03BOJIIET HAXOIUTh
HEHU3BECTHBIC BEIIMYMHBI B PEAIBHBIX CUTyalUsX, HAIpPUMEp, ONpENeATh
ONTUMAJIBHBIC LIEHBI WIIM PACIIPEAEIATh PECYPCHI.

Kputnueckoe MbInuIeHHE pa3BUBAETCS 4YEpe3 3aJayd Ha IPOBEPKY
JOCTOBEPHOCTH  MH(pOpPMalMK.  YYEHUKH  QHAIM3UPYIOT  PEKIaMHBbIE
YTBEPXKACHUS, CTATUCTUYECKHWE JaHHbIE, Y4arcsid OTIW4YaThb (akTel OT
MaHMITYJIAIUU. DKOJOTUYECKHE 3aa4M MIOKa3bIBAIOT, KAK MAaTEMAaTHKa IIOMOTaeT
OLICHMBATh IOTPEOJEHUE PECYPCOB, PACCUUTHIBATH IKOHOMMIO SHEPrUU HIIU
BOJIbI, UTO (POPMUPYET OTBETCTBEHHOE OTHOIIEHHE K OKPY>KaIOIIeHl cpee.



Takum o0Opa3oMm, ¢yHKIIMOHAJIbHASA TPaMOTHOCTh B airedpe s
CEMHUKJIACCHUKOB — 3TO HE MPOCTO PEIICHHE YpaBHEHUM, a UHCTPYMEHT JJisi
noHuManusi Mupa. OHa coeUHSIET a0CTpaKTHbIE MAaTEMaTUUYECKUE TMOHATHS C
MOBCEIHEBHON  JKMU3HBIO, [OMOrasi  y4yalmuMcsl  CTaTb  TI'PaMOTHBIMH
MOTPEOUTENIIMU, OCO3HAHHBIMU TPaKJaHaMH U MOJTOTOBIEHHBIMU K peaJbHbIM
BBI30BaM B3POCJION JKU3HMU.



COAEPKXAHUE OBYUYEHUA
7 KIIACC

Yuciaa v BbIYMCICHUS

Hpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO0JT OT OAHOU (POPMBI 3aMHUCH
npoOeit k apyroi. [loHsATHE palMOHANBHOrO 4YHWCIA, 3aluCh, CpPaBHEHHE,
yIOPSIOYMBAHUE pAlMOHAIBHBIX 4ucell. ApudMeTnueckue JAEHCTBUS C
palMoOHANIBHBIMU YUCIaMHU. Pellienue 3a1a4 u3 peaabHOM MPAKTUKYA HAa YacTH, Ha
TpooHu.

CrerneHb ¢ HaTypajbHBIM TOKa3aTeleM: OINpeiesieHne, Mpeodpa3oBaHue
BBIPDAXKCHUH Ha OCHOBE ONPEACIICHHS, 3alKuCh OONBIIUX uKcen. [IporeHTsl,
3aMuCh MPOLIEHTOB B BUJE APOOM U ApOOH B BHJE MPOIECHTOB. TpU OCHOBHBIC
3a7]a4u Ha MPOLICHTHI, PEIICHUE 3a]]a4 U3 PeaIbHON MPAKTUKHU.

[IpyuMmeHeHre TPU3HAKOB JACIUMOCTH, pPA3J0KEHUE HAa MHOXHUTEIU
HaTypaJIbHbIX YUCEIL.

PeanbHple  3aBucMMOCTH, B TOM 4HCJIE€ TMpsMas ¢ oOpaTHas
MPONOPIIMOHATIEHOCTH.

AJire0panyvecKune BbIPasKeHH s

[lepemeHHble, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C  TEPEMEHHOM.
JlonycTrMmble 3Ha4YeHHs] TNEepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY
BeJIMYMHAMH B Buae Gopmyinbl. Beraucnenus no dopmynam. [IpeoOpazoBanue
OYKBEHHBIX BBIPOKEHMM, TOXKJIECTBEHHO pAaBHBIE BBIPAKECHHs, IpaBUIia
npeoOpa3oBaHusi CyMM W TIPOU3BEACHHUM, MpaBUiia PACKPHITHUS CKOOOK U
pUBEICHUS TOJJOOHBIX CIIaraeMbIX.

CBoiicTBa CTENIEHU C HATYpaJIbHBIM ITOKA3aTEIIEM.

OnHowiensl W  MHoroujeHbl. CreneHb MHorouseHa. CloxeHue,
BBIUMTAHUE, YMHOKEHUE MHOTOUJIEHOB. DOpPMYJIBI COKPAIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMbl W KBajpaT pa3zHoctu. DopMyna pa3HOCTH KBaJpaTOB.
Pa3noxeHre MHOTOYJIE€HOB HA MHOKHUTENH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHEeHUE, KOpPEHb ypaBHEHHS, MpaBwia MNpeoOpa3oBaHUS ypaBHEHUS,
PaBHOCUJIIBHOCTh YPABHEHUM.

JIuHeliHOE ypaBHEHME C OJHOW MEPEMEHHOW, YHCIO KOPHEW JIMHEMHOTO
YpaBHEHHUSI, PEIICHHE JIMHEWHBIX ypaBHEHHU. COCTaBlI€HUE YpaBHEHUIl IO
YCJIOBHIO 3a7auu. Pemenne TeKCTOBBIX 3a/1a4 C MOMOIIBIO YPAaBHEHHM.

JluneitHOE ypaBHEHUE C JIBYMs MEpeMEHHBIMU U ero rpaduk. Cucrema
JBYX JIMHEWHBIX YpPaBHEHUW C JBYMs II€peMEHHbIMHU. Pemenune cucrem
YpaBHEHHUM CMOCOOOM MOJCTaHOBKHU. [Iprmepnl pemieHusi TeKCTOBBIX 3a7ad C
MMOMOIIIBIO CHCTEM YPABHEHHUI.

DyHKIUN

Koopaunata Toukm Ha mnpsamoi. UwucioBble mpoMexyTkd. PaccrosHue
MEXY JBYMSI TOUYKAMU KOOPJIUHATHOMN MPAMOM.



[IpsitmoyroiibHas cucteMa KoopauHart, ocu Ox u Oy. AGcuucca U opaAuHATa
TOYKM Ha KOOpPAMHATHOW IIOCKOCTU. [Ipumepsl rpadukoB, 3aJaHHBIX
dopmynamu. YteHue rpadukoB peanbHbIX 3aBUcUMocTel. [ToHsTHe QyHKIUU.
I'padux pynkiuu. CroiictBa pynkuuii. Jluneinas ¢pynkuus, e€ rpapuk. I'paduk
¢yukuun y = [x|. T'padudeckoe peuieHue JUHEHHBIX YpaBHEHHH U CHCTEM
JIMHEVHBIX YPaBHECHUM.

8 KUIACC

Yuciaa v BbIYMCICHUS

KBagpatueiii kopenb u3 uucna. [loHstue o0 uppanmoHaIBLHOM YHCIE.
JlecsTuunbie MPUOIMKEHUS MppalMOHAIBHBIX YHUCEN. CaoiicTBa
apupMEeTHUECKUX KBaJpaTHBIX KOPHEW M WX MPUMEHEHHE K MPeoOpa3OBaHUIO
YUCIIOBBIX BBIPAKCHUIN U BBIUMCICHUSIM. [[eliCTBUTEIbHBIE YUCIIA.

Crenenp ¢ uenbIM MokazareneM M €€ cBoicTtBa. CTaHmapTHas 3aluch
qucia.

AJire0panyvecKne BbIPasKeHH s

KBagpatelii TpEXuiieH, pa3oKEHUE KBAJpPaTHOIO TpEXWIEHAa Ha
MHOKUTEJIH.

Anre6pandeckasi 1poOb. OCHOBHOE CBOWCTBO aireOpamveckoil apooOwu.
CrnoxxeHue, BBIYMTAHUE, YMHOXXEHHE, JCJIICHHE anredpanueckux JpoOe.
PanronanbHbie BEIpXKEHHS U KX TTPe0Opa3oBaHUE.

YpaBHeHUs U HEPABEHCTBA

KBagpatnoe ypaBHeHnue, ¢opMmyna KOpHEH KBaJpaTHOTO YpPaBHEHMS.
Teopema Buera. Pemienue ypaBHeHUM, CBOASIIUXCS K TUHEMHBIM U KBAJAPATHBIM.
[IpocTeiimue ApoOHO-paMOHATBHBIC YPAaBHEHUS.

I'paduueckass uHTEprHpeTalsi YpaBHEHUU C JABYMsI TEPEMEHHBIMU H
CHUCTEM JIMHEHMHBIX YPaBHEHUW C JABYMS IepeMeHHbIMH. [IpuMepsl perieHus
CUCTEM HEJIMHEMHBIX YPABHEHHM C IBYMS IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

UucnoBble HeEpaBeHCTBA M HX CBoucTBa. HepaBeHCTBO ¢ onHOU
IIEpEMEHHON. PaBHOCUMIIBHOCTh HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHOM
nepeMeHHo. CucTeMbl TUHEWHBIX HEPABEHCTB C OJIHOW NMEPEMEHHOM.

DyHKUUMN

[Monstue dynkuuu. OO6nACTh OMpEAENCHUS U MHOXKECTBO 3HAUYCHHI
¢ynkiuu. CriocoObl 3amanus QyHKITHA.

I'padux bynkumm. Utenne cBoiticTB GyHKImu mo e€ rpaduxy. [Ipumeps
rpadukoB GYHKIIHA, OTPAXKAIOIUX PeaTbHBIE TIPOIIECCHI.

OYHKIIMY, OMHUCHIBAIONIUE TPSMYI0O U OOpaTHYIO MPOIMOPIMOHATBHBIC
3aBUCUMOCTH, X rpaduku. OyHkmun y = x2, y = x3, y = Vx, y=|x|. Tpaduueckoe
pElIEHUE YPABHEHHUIN U CUCTEM YPABHECHUU.



9 KUIIACC

Yucaa v BbIYMCICHUS

PammonanbHble  yucna, UppAMOHAIBHBIE  YHWCIA, KOHEUYHBIE U
OCCKOHEUHBIE JIeCATUYHBbIE JpoOu. MHOXECTBO JEUCTBUTEIBHBIX YHCET,
NEeUCTBUTENILHBIE YHCIIa Kak OECKOHEYHBbIE JAecATUYHBIE ApoOu. B3aumuo
OJIHO3HAYHOE COOTBETCTBHUE MEXAY MHOXKECTBOM JICMCTBUTEIBHBIX YHUCEN U
KOOPAMHATHOM MPAMOM.

CpaBHeHUE JIEMUCTBUTEIBHBIX YHCEN, apuPMeTHUUEeCKue JEeUCTBUS C
JNEUCTBUTEIILHBIMU YHUCIIAMU.

Pa3Mepbl 00BEKTOB OKpYKAIOIIET0 MHUPA, UIUTEIHHOCTH IMPOIECCOB B
OKpYKaIoIIEM MUDE.

[MpubnmxEnHoe  3HaAYEHUE  BEJIMYMHBI, TOYHOCTh  MPUOTUKEHUS.
Oxkpyrnenue yncen. [Ipukuaka u oleHKa pe3yIbTaTOB BEIYMCICHU.

YpaBHeHUs] M HEPABEHCTBA

JIuneitHoe ypaBHeHuUE. PenieHue ypaBHEHUH, CBOASIIIMXCS K TUHEUHBIM.

KBanparHoe ypaBHeHue. PelieHue ypaBHEHUH, CBOJAIIMXCS K
KBaJpaTHbIM. bukBanpatrHoe ypaBHeHue. Ilpumepsl penieHus ypaBHEHUH
TPEThEH U YETBEPTOU CTEMEHEHN PA3JIOKEHUEM HA MHOKUTEH.

Pemiennie npoOHO-paIiMoHAIBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4
anredpanvyeckiuM METOJIOM.

VYpaBHeHUE ¢ IByMs IEPEMEHHBIMU U ero rpaduk. Pemenue cucrem nByx
JUHEWHBIX YpPaBHEHUN C [JByMs I[E€pEMEHHbIMU. PemieHue cucrteM IBYX
YpaBHEHUW, OJHO W3 KOTOPBIX JIMHEMHOE, a Jpyroe — BTOPOM CTENEHHU.
['paduueckas mHTEpIIpETAIIUS CUCTEMBI YPaBHEHUHN C ABYMSI IIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aareOpandeckuM CriocoOoM.

YuciioBple HEPAaBEHCTBA U UX CBOMCTBA.

Pemenune nuHEMHBIX HEPABEHCTB C OJIHOM MEPEMEHHON. Perenue cucrem
JIMHEWHBIX HEPABEHCTB C OJHOM IepeMeHHOW. KBajpaTHele HEpaBEHCTBA.
['paduueckass uHTEpHpeTanysi HEPABEHCTB W CHCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMHU.

DyHKUUMN

KBagpartuunas gynkmus, e€ rpadux u cBoiicta. [lapabona, koopauHaTHI
BEPIINHBI TapaboIbl, 0Ch CAMMETPHUH MTapabOIIbI.

Ipadukn pyaximit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = x| , u
WX CBOMCTBA.

YucaoBbie MOCAEI0BATEIbHOCTH U NPOrpPeccHu

[lonsiTHe YKMCIIOBOM MOCEA0BATENBHOCTH. 3a/laHie MOCIIEI0BATEIbHOCTH
peKyppeHTHO# dopMynon u GOpMyIoi n-To YiIeHa.

Apudmernyeckas u reoMeTpudeckas nporpeccuu. @opMmynsl n-ro dieHa
apuPMETUIECKON U TEOMETPUUECKON TTPOTPECCHI, CYMMBI TIEPBHIX /1 YJICHOB.

N3o00paxenne 4wieHOB apu(PMETHYECKOW U re€OMETPUUYECKOU MPOrpeccuid
TOYKaMHU Ha KOOPAWHATHOW TNIOCKOCTH. JIMHEWMHBIA ¥ 5KCHOHECHIIUAIBHBIA POCT.
CI10%KHbBIE€ NPOLICHTHI.



IVIAHUPYEMBIE PE3YJIBTATHBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA <«AJITEBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndyHOCTHBIE Ppe3yJbTaThbl OCBOCHHUS IMpOrpamMMbl y4eOHOro Kypca
«AnreOpa» XapakTepu3yloTcs:

1) naTpuoTHYecKoOe BOCIMTAHHUE:

OpOSIBIGHUEM MHTEpeca K TNPOIUIOMY M HACTOAIIEMY POCCHICKON
MaTEMaTUKH, LIEHHOCTHBIM OTHOUIEHWEM K JOCTHXKEHHUSIM POCCUHCKUX
MaTEMAaTUKOB U POCCUMCKOM MAaTeMaTHUYECKOW IIKOJbI, K UCIOIb30BAHUIO 3TUX
JOCTHXKEHUH B IPYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJIHEHUIO OOS3aHHOCTEN TpaXKIaHWHA W pealn3aluu
€ro mpaB, MPEACTABICHUEM O MAaTEMaTHYECKHUX OCHOBaX (DYHKIIMOHHWPOBAHUS
Pa3IUYHBIX CTPYKTYP, ABICHUH, MPOLEAYP TPAXAAHCKOTO OOIIECTBa (Hapumep,
BBIOOPBI, OMNpPOCHI), TOTOBHOCTHIO K OOCYKICHHIO OSTHUYECKHX MpoOseM,
CBSI3aHHBIX C NPAKTUYECKUM MPUMEHEHHEM JOCTIKEHHI HayKu, OCO3HAHUEM
BaXXHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B JIEATEILHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAHOBKOW Ha AaKTUBHOE YYAaCTHE B PEUIEHWU NPAKTUYECKUX 3a1ad
MaTE€MAaTHYE€CKON HAINpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHus Ha MPOTSHKEHUU BCEH KU3HU IS YCHEHIHOW MpodecCHoHaNIbHON
NESTEbHOCTH W PA3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BHIOOPOM U
MOCTPOCHHEM UHIMBHUIYaTbHOU TPaeKTOpUM 00pa30BaHUS U )KU3HEHHBIX TUIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CIIOCOOHOCTBHIO K SMOIMOHAIBHOMY M AICTETHUYECKOMY BOCIPHUSATHIO
MaTEMaTUYECKUX OOBEKTOB, 3aja4, PEUICHUH, pacCyKICHU, YMEHUIO BUJEThH
MaTeMaTU4YeCKE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O NO3HAHMS:

OpUEHTauuell B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4YHBIX
IIpEICTaBICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMUYECKOM HayKu Kak c@epbl 4el0BeHEeCKOU
NEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JUUI Pa3BUTHS LUBHIN3ALINH,
OBJIaJICHUEM SI3bIKOM MAaTEMATUKHU U MAaTEMATHYECKOU KYJIbTYpOIl KaK CpeJICTBOM
MIO3HAHUS MHUpaA, OBJIAJECHHEM IPOCTEUINMMH HABBIKAMU HCCIIEI0BATEIbCKON
NEeSATENbHOCTH;

6) pusuyeckoe BocnuTaHUE, (POPMUPOBAHUE KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIAT IOy Y S

TOTOBHOCTBIO NMPUMEHATh MAaTEMATUYECKHE 3HAHUS B MHTEPECAX CBOErO
3I0POBbS, BEACHUS 370pOBOro o0pa3a JKU3HU (30pOBOE MHUTAHUE,
cOQJIaHCUPOBAHHBIA PEXUM 3aHATHA U OTAbIXa, peryispHas (usndeckas



aKTUBHOCTh), C()OPMUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, MPU3HAHUEM CBOETO
MpaBa Ha OUIMOKY U TAKOTO )K€ MpaBa APYroro 4eJIOBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTAIlMEe Ha MPUMEHEHHE MAaTeMaTHYECKUX 3HAHUM JIsl pElIeHUs
3a/1a4 B 00J1aCTH COXPAHHOCTH OKPYXKAIOIIei Cpejibl, IIIaHUPOBAHUS TTOCTYIIKOB
M OIIEHKH MX BO3MOXXHBIX MOCJEACTBUN I OKPYXKAIOIIEH Cpelibl, 0CO3HAHUEM
100aJILHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIICHUs;

8) aganTauns K UBMEHAIONIUMCSH YCJIOBUSM COLUAIBLHON U NPUPOIHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIIOBHUSIX HEOMPEICIEHHOCTH, TTOBBIIICHUIO
YPOBHSI CBOEM KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO NEATCIIbHOCTh, B TOM
YUCJI€ yMEHUE YYUTbCS Yy JAPYruX JIIoJed, NpuoOpeTath B COBMECTHOM
NeSATeIbHOCTH HOBBIC 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OTBITA IPYTHUX;

HEOOXOAUMOCThIO B (OpPMHUpOBAaHMM HOBBIX 3HAHUM, B TOM YHCIIEC
dbopmynupoBaTh UJCH, MOHITHUS, TUMOTE3bl 00 OOBEKTaX W SIBICHUAX, B TOM
YHUCJIE paHee HEW3BECTHBIX, OCO3HABaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETCHTHOCTEH, TUTAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYallUiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIlMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEDP, KOPPEKTUPOBATH
NpUHUMAEMbIC PEIICHUS U JACHCTBUS, (HOPMYIUPOBATH M OIEHHWBATh PUCKU U
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE Yy4eOHbIE JeiicTBUS

ba3oBble Jornueckue AecTBUA:

— BBISBIIATH U XapaKTepU30BaTh CYIIIECTBEHHBIE MIPU3HAKU
MaTeMaTHYEeCKUX OOBEKTOB, TIOHATHH, OTHOIICHMH MEXAY MOHSATHUIMH,
dbopMyTUpOBaTh  OMNpEIeNeHUs TOHATHUN, YCTaHABJIMBATh CYIIECTBECHHBIN
MpU3HAK KIacCU(PUKAIIMKA, OCHOBAHUS I 000OIIECHUS U CPaBHEHHUS, KPUTEPUU
MIPOBOJIUMOTO aHAJIN3A;

— BOCNIPUHUMATH, (OPMYIMPOBATh W TPEOOPa30OBHIBATH CYKIACHUS:
YTBEPAUTEIBHBIC 1 OTPHUIIATEIbHBIE, CIMHUYHbIE, YaCTHBIC U OOIIHE, YCIOBHEIE;

— BBIABIATH MAaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aWMMOCBS3U U
MpOTUBOpeurs B (haKTaX, TaHHBIX, HAOIIONCHUSIX U YTBEPKICHUAX, MPEJIaraTh
KPUTEPHH JJIs1 BBISIBIICHUSI 3aKOHOMEPHOCTEH M MTPOTUBOPEUHIA,

— JIeTaTh BBIBOJBI C HCIIOH30BAHWEM 3aKOHOB JIOTHKH, JETyKTUBHBIX U
WHIYKTUBHBIX YMO3aKIIFOUCHH, YMO3aKIIOUCHUHN 10 aHAJIOTHH;

— pas3bupaTh T0OKa3aTEIbCTBA MATEMATHUECKUX YTBEPKIACHUHN (TIPSMBIE U
OT TMPOTHUBHOTO), TPOBOAUTH CAMOCTOSTEIHHO HECIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTHYeCKuX (DaKTOB, BEICTPAUBATh apTyMEHTAIINIO, IPUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBaTh COOCTBEHHBIC PACCYKICHUS,



— BBIOMpaTh crnocod pemeHus: yueOHOH 3aaaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB pEIIEHUs, BbIOMpaTh HauOoyee MOAXOASIIMK ¢ y4éTOM
CaMOCTOSITEJILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBaTe/ibCKie AeiiCTBUS:

— WCIOJIb30BaTh  BOIMPOCHI  KAaK  MCCJIENOBATEIBCKUM  HMHCTPYMEHT
Mo3HaHus, GOPMYIUPOBATH BOMPOCHI, GUKCUPYIOIIHNE POTUBOPEUHE, TPOOIEMY,
CaMOCTOSITEIbHO yCTaHABIMBAaTh MCKOMOE W JaHHOE, (OPMUPOBATh THIIOTE3Y,
apryMEHTHPOBATh CBOIO MO3UIMI0, MHEHUE;

— TPOBOJUTH IO CAaMOCTOSITEILHO COCTABJICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIOE HCCIAEAOBAHUE 10 YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEMaTUYECKOro 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;

— caMOCTOsITeIbHO  (popMynupoBaTh OOOOINEHHUS W BBIBOABI IO
pe3yibTataM  MPOBEAEHHOrO  HAOJIOJIEHUS, UCCIEIOBaHUSA, OLIEHUBATH
JIOCTOBEPHOCTh MOJYYEHHBIX PE3YJIbTaTOB, BBIBOJIOB 1 0000IIICHUH;

— TPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAaKKE BBIJIBUTATH
MPEATNONIOKEHUS O €r0 PAa3BUTHUU B HOBBIX YCIIOBUSX.

Pab6ora ¢ ungopmaumeii:

— BBISBIISATh HEJOCTATOYHOCTh M M30BITOYHOCTh WH(OpMAINH, JAHHBIX,
HEOOXOAUMBIX JIJIsl PEIICHUS 3aa4H;

— BBIOWpATH, aHATU3UPOBATH, CUCTEMATHU3UPOBATh U HUHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U (POPM IpeICTaBICHUS;

— BBIOMpaTh (popmy mpenctaBieHus WHGOPMAIMU U WIUTIOCTPUPOBATH
pelraemMble  3aJayd  CXeMaMH, JuarpamMMaMu, HWHOW rpadukod ©  uX
KOMOMHAIUSIMU;

— OIIEHUBATh HANIEKHOCTh MH(MOPMAIMH IO KPUTEPHUSIM, MPEIOKEHHBIM
yduTesaeM Wi chopMyIupoBaHHBIM CAMOCTOSITEIHHO.

KomMmyHuKkaTHBHBIE YHUBeEPcAIbHbIE YUeOHbIe 1eificTBUS:

— BOCIpPUHUMATh U (OPMYIUPOBATh CYXJICHHS B COOTBETCTBUU C
YCIOBUSIMH M LEISIMU OOIIEHHUSI, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHUs B YCTHBIX U MMCHMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS 10 X0y pelIeHus
3a/1a4l, KOMMEHTHUPOBATH MOJIYyUYECHHBIA pE3yJIbTaT;

—~ B XO0/€¢ OOCYXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY 00OCYKIaeMoOu
TEMBI, TPOOJIEMBI, PEIIaeMOi 3a]1a4M, BHICKAa3bIBATh UJIEH, HAIICIICHHBIE Ha TIOUCK
pEeUIeHUs, COMOCTABISITh CBOU CYXKACHUS C CYKICHHSIMHU JIPYTHX YYACTHHKOB
auanora, oOHapyKUBaTh PA3IMUME U CXOACTBO MO3HIIHMI, B KOPPEKTHOHN (opme
dbopMynHpoOBaTH Pa3HOTIIACHS, CBOM BO3PAKEHUS;

— MOPEACTABIATh  PE3YyJAbTaThl  PEIICHUS  3aJauyd, OSKCIEPUMEHTA,
UCCIIEIOBAHUSI, MIPOEKTA, CAMOCTOSITENLHO BBIOUpATh (OpMaT BBICTYIUICHUS C
y4€TOM 3a]1a4 MPE3CHTALIMU U OCOOCHHOCTEN ayIuTOPUH;

- TOHMMAaTh M  HCHOOJb30BaTh  NPEUMYIIECTBA  KOMaHIHOW U
WHIUBUIYaTbHON paOOTHI TP peIIeHNN yIeOHBIX MAaTEMAaTUUECKHX 33]1a4;

- OpUHUMATh  1€Jdb  COBMECTHOM  JIESITEIbHOCTH,  IUIAaHUPOBATh
OpraHU3aI1I0 COBMECTHOM pabOThI, paclpeensiTh BUIAbI padoT, 10roBapuBaThCs,



o0cyxaaTh TMpOIEcC M pe3yibTaT padoThl, 0000IIATh MHEHHS HECKOJBKUX
JIIOACH;

— y4acTBOBaTh B TIpYNIOBBIX (opmax padoTel (0OCyXaeHHs, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMBbI U JPYTHE), BBINOIHATH CBOIK YacTh pabOThl U
KOOPJMHUPOBATh CBOM JEUCTBHUS C APYTMMH YJ€HaMU KOMAaHIbl, OLEHUBATH
KauecTBO CBOETO BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHUAM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMOJIEHUCTBHUS.

PerynsiTuBHbIe yHHBepcajibHbIe YUueOHbIe AelicTBUS

Camoopranusanus:

— CaMOCTOSITENIbHO COCTaBIISATh IUIAH, AITOPUTM PEIICHUS 3a/1a4u (WU €T0
4acTh), BBIOMpATh CIOCOO pelieHuss ¢ Yy4€TOM HMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BapUAHTHI
pelIeHui ¢ yaéToM HOBOM MH(OpPMAIIUU.

CaMOKOHTPOJIb, IMOUMOHAJIBHBII HHTEJJIEKT:

— BIIQJIeTh croco0aMu CaMONPOBEPKH, CAMOKOHTpPOJS TMpoiecca U
pe3ysbTaTa penieHus MaTeMaTHYeCKOM 3a1auu;

— TMPEeABUAETh TPYAHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH pEUICHUU
3aJlayu, BHOCUTh KOPPEKTUBHI B JEATEIHHOCTh HA OCHOBE HOBBIX OOCTOATENBCTB,
HaWJCHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

— OLIEHUWBAaTh COOTBETCTBUE pe3yJibTaTa JEATEIbHOCTH IOCTaBICHHOM
[EJIM U YCJIOBHSM, OOBSICHATH MPUYMHBI JOCTHKEHUS WIIK HEJAOCTHKEHUS 11eTIH,
HaXOAUTh OLIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OMBITY.



NPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 kJjacce oOydaromlUiiCsi MOMYYUT CIIEIYIOLIUE
MPEIMETHBIE PE3YIbTATHI:

Yuciaa v BbIYMCICHUS

BrinonusaTh, couerast yCTHbIE U MUChbMEHHBIE MPUEMBI, apuPMETUUECKUE
NEUCTBUA C PAallMOHAIBHBIMU YHCIIAMMU.

HaxoauThk 3HaYeHUsI YMCIOBBIX BBIPAKEHUMN, MPUMEHSITh Pa3HOOOpa3HbIC
criocoObl ¥ MTPUEMBI BEIYUCIICHUS 3HAYECHUN TPOOHBIX BBHIPAXKEHUH, COIepKaIIUX
OOBIKHOBEHHBIE U JIECATUYHBIE APOOH.

[Tepexonuth OT 0AHOM (OPMBI 3aMIUCH YKCEIT K Apyroi (mpeoOpa3oBhIBAThH
JECATUYHYI0 JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATHYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JACCATUYHYIO TPOOBb).

CpaBHUBATH U YNOPSIAOUYUBATH PAIIMOHAIIBHBIC YKCIIA.

OKpyrJsTh yncna.

BbINOJIHATE NPUKUIIKY UM OLICHKY pe3yJibTaTa BbIYKCICHUN, OIEHKY
3HAYEHUM YHMCIOBBIX BBIPAXKCHUI. BBIMOMHATH AEHCTBUS CO CTENEHSIMU C
HaTypaJbHBIMU MTOKA3aTEIISIMU.

[IpyMeHAT, TpU3HAKK  JIEIMMOCTH, pPAa3J0XKEHHWE HAa  MHOXHUTEIU
HATypPAJIbHBIX YHCEI.

Pemiate npakTUKO-OPUEHTUPOBAHHBIE 33/1a4l, CBSI3AHHBIE C OTHOLIEHUEM
BEJIMYUH, MPONOPLUUOHAIBHOCTHIO BEJIIMYMH, MPOLEHTAMHU, UHTEPIPETUPOBATH
pEe3yAbTaThl PEMIEHUS 3a7a4 C YUETOM OrpaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH
paccMaTpUBaeMbIX 0ObEKTOB.

AJire0panyvecKne BbIpasKeHH s

Hcnonb3oBaTh  anreOpanyeckyl0o  TEPMHHOJOTHIO W CHMBOJIUKY,
NPUMEHSTH €€ B IIPOIECCe OCBOCHMS Y4eOHOr0 MaTepuaa.

HaxonuTe 3HaueHuss OYKBEHHBIX BBIPAXKCHUM TP 33JaHHBIX 3HAYCHHUSIX
NEPEMEHHBIX.

BeimonuaTe  mpeoOpa3oBaHHs  [ENOTO  BHIPAKEHHWS B MHOTOYJICH
MPUBEACHUEM TIOJIOOHBIX CIIAraeMbIX, PACKPBITUEM CKOOOK.

BbINOJIHATE YyMHOXEHHE OJHOWICHA HAa MHOTOYIEH M MHOTOYIEHa Ha
MHOTOWICH, TPUMEHSTH (DOPMYJIIBI KBaJpaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1iecTBasATh Pa3aoKeHUEe MHOTOUYIEHOB HAa MHOKHUTEIU C MOMOILIbBIO
BBIHECEHUSI 3a CKOOKHM OOINEr0 MHOXUTENS, TPYINIUPOBKUA ClaraeMblX,
MpUMEHEHUS (DOPMYIT COKPAILIEHHOTO YMHOKEHHUSI.

[IpuMensTs npeoOpa3zoBaHKMs MHOTOYJICHOB JJIS PEIICHHS Pa3IUnYHbIX
3a71a4 U3 MaTeMaTUKH, CMEXKHBIX IPEIMETOB, U3 PEAIbHOW MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHENW C HATYPAJIbHBIMHU IOKAa3aTEIAMU IS
peoOpa3oBaHUs BBIPAKCHHM.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeliHble YpaBHEHHS C OHOM MEPEMEHHOM, TPUMEHSS MpaBUia
nepexoAga OT HCXOOHOIO YpPaBHEHHsS K PaBHOCWIbHOMY emy. I[IpoBepsts,
SBJISICTCS JIM YUCJIO KOPHEM YPaBHEHMUSI.



[IpumeHsATh rpaduuecKkue METOAbI MPU PEHICHUH JTUHEHHBIX YPABHEHUHN U
UX CUCTEM.

[lonOupaTe mpUMepbl Hap YUCEN, SBISIOLIMUXCS PELICHUEM JUHEHHOro
YPAaBHEHHUS C ABYMS IEPEMEHHBIMHU.

Ctpouth B KOOPJAMHATHOM IUIOCKOCTU I'paUK JTUHEHHOTO YpaBHEHHS C
IBYMsI MEPEMEHHBIMHU, MOJB3YACh IpaMKOM, MPUBOJIUTH MPUMEPHI pPEIIEHUs
YpaBHEHHS.

Pemate cucteMsl IByX JIMHEHMHBIX YPABHEHUU C JBYMs IIEPEMEHHBIMU, B
TOM 4ucJje rpadUyeCcKu.

CocTaBiATh W pemath JIMHEMHOE YpAaBHEHHE WIM CHCTEMY JIMHEHMHBIX
YpPaBHEHUW IO YCJIOBUIO 3aJadyd, HHTEPIPETUPOBATH B COOTBETCTBHHM C
KOHTEKCTOM 3a/1a4U MOJTYyYEHHBIA pe3yJIbTarT.

DyHKUUMA

N300paxkaTb Ha KOOPAMHATHOM MNPSAMOW TOYKH, COOTBETCTBYIOIIHE
3aJIaHHBIM KOOpJMHATaM, Jy4H, OTPE3KH, WHTEPBAJIbI, 3aMHCHIBATh UYHCIIOBbIC
IPOMEKYTKHU Ha alnre0pandyeckoM si3bIKe.

OtMeuaTh B KOOPAMHATHOM MJIOCKOCTH TOYKH MO 3aJaHHBIM KOOPAUHATAM,
CTpouTh Tpaduku TUHEHHBIX QYyHKIUN. CTpouTh rpaduk PyHKIMHN Y = |X|.

OnuceiBaTh € MOMOIIBIO (YHKIUNA M3BECTHBIE 3aBHCHUMOCTH MEXKIY
BEJIMYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHUE, ILI€HA, KOJUYECTBO, CTOMMOCTb,
IPOU3BOAUTEIBLHOCTD, BpeMsl, 00bEM pabOTHI.

Haxoauth 3HaueHue pyHKIMHU 110 3HAUYECHUIO €€ apryMeHTa.

[Tonumats rpadudeckuii cnocod npeacTaBlIeHUs U aHaiIu3a UHpopManuu,
U3BJIEKaTh W HUHTEPIPETUPOBATh MH(OpMAIMIO U3 TIpadUKOB peanbHbIX
IIPOLIECCOB U 3aBUCUMOCTEH.

K koHmy oOyueHuss B 8 kJjacce oOydJaroImMICS TONYYUT CIICIYIONINC
IIPEAMETHBIC PE3YJILTATHI:

Yuciia M BBIYUCICHUA

Hcnonp30BaTh HaYaIbHBIC NPEICTABICHUSA O MHOKECTBE ACHCTBUTEIBHBIX
yucena JUIs  CpPaBHEHUS, OKpPYIJIEHMsT W BBIUMCIEHMH, H300paXkaTh
JNEHUCTBUTEIIBHBIC YNCIIA TOYKAMU HA KOOPIMHATHOU MPAMOM.

[IpuMeHATh MOHATHE apUPMETHUUYECKOTO KBAJPAaTHOIO KOPHs, HaXOAMUTh
KBaJIpaTHbIE KOPHU, UCHOJIb3Yys MPU HEOOXOJUMOCTH KaJbKYyJATOP, BHIMOTHATH
npeoOpa3oBaHusl BBIPAXKEHHUM, COAEpXkalllUX KBaJpaTHbIE KOPHHU, HCIONb3Ys
CBOWCTBA KOPHEMN.

Hcnonp30BaTh 3aUcH OOJIBIIMX U MAJIBIX YUCEN C IIOMOIIBIO IECITUYHBIX
npobeit u creneneit yncia 10.

AuredOpanyeckue BbIpaKeHUA

IIppuMeHATP NOHATHE CTENEHM C LENbIM I0Ka3aTelIeM, BbBIIOIHATD
npeoOpa3oBaHus BIPAXKECHHI, COIEPIKALIUX CTETICHH C LEJIBIM TOKa3aTeeM.

BbINOTHATE TOXKAECTBEHHBIE TPE0OPa30BaHUS PAllMOHATIBLHBIX BBIPAXKCHH
Ha OCHOBE IPaBUJI ICHCTBUI Ha/Jl MHOTOWIEHAMU U alNreOpandyecKuMu Apo0OsiMu.

PacknanpiBaTh KBagpaTHBIM TPEXUIEH HA MHOXKHUTEH.



[TpumensTh mpeoOpa3oBaHus BRIPAKEHUM JJIsI pEIICHUs Pa3IUYHbIX 3a/1a4
W3 MAaT€MAaTHUKH, CMEXKHBIX IPEAMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHEHUS U HEPABEHCTBA

PemaTte nuHeliHbIE, KBaIpATHBIE YPABHEHUS U PAllMOHATIBHBIC YPABHEHHS,
CBOJISILIIMECS K HUM, CUCTEMBI IByX YPAaBHEHUM C IBYMsI TIEPEMEHHBIMU.

ITIpoBOIUTE IPOCTEUILINE UCCIIETOBAHNS YPABHEHUH U CUCTEM YPaBHEHUH,
B TOM YHCJIE C NMPUMEHEHUEM TpadUUeCKUX MpeaAcTaBieHUN (yCTaHABIMBATH,
MMEET JIM YPAaBHEHHUE WM CHCTEMA YPABHECHHUI PEUICHHS, €CIIM HMEET, TO
CKOJIbKO, U TpOYee).

[Tepexonuth OT coBeCHON (HOPMYIHPOBKHU 3a7a4M K €€ anredpandeckon
MOJIETIA C TOMOIIBIO COCTABJICHUS YPABHEHUS WM CHUCTEMBl ypaBHEHUH,
UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 3aJayd MOJY4YCHHBIN
pe3ynbTar.

[IprMeHATh CBOMCTBA YMCIOBBIX HEPABEHCTB [JI1 CPaBHEHUS, OILICHKH,
peliarh JUHEHHbIC HEPABEHCTBA C OJHOM NMEPEMEHHOM M WX CUCTEMBI, /1aBaTh
rpadUyYecKy0 WLIIOCTPAIIMI0O MHOXKECTBA pPEIICHUN HEPaBEHCTBA, CHUCTEMBI
HEPABEHCTB.

DOyHKUUA

[TornMaTth ¥ UCTIONIB30BATh (PYHKIIMOHAJIBHBIC TIOHSTHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKUE O0003HAYCHUS), ONPEEATh 3HaAUCHHE (PYHKIHMH 1O 3HAYCHHIO
aprymeHTa, OrpeaeNaTh CBOMCTBA (PYHKIMU 10 €€ rpaduKy.

Ctpoutsb rpaduku djIeMeHTapHBIX QYHKIUNA BUIA:

y=kix,y=x2,y=x3,y =[x, y = X, OIHCHIBATH CBOWCTBA UHCIOBOA
dbyakuu o e€ rpaduxy.

K xoHiy oOyuenus B 9 kjacce 0Oy4arolUICS TMOMYYUT CIEAYIOLIUE
PEAMETHBIE PE3YJIbTATHI:

Yucia 1 BBIYUCICHUSA

CpaBHUBATh U YIOPSAJOUYMBATH PAMOHAJIBHBIE U UPPALIMOHAIBHBIE YHCIIA.

BoimonHatrs apudmeTndeckue ACHCTBUS C pallMOHAIBHBIMUA YHUCIAMH,
coueTass YCTHbIE M MHCHMEHHBIE MPUEMBI, BBINOJHATh BBIYUCICHUS C
UppaMOHAIIBHBIMU YHCIIAMU.

HaxonuTe 3HaYeHWs1 CTENEHEW C LEJIbIMH IOKA3aTesIMU U KOPHEM,
BBIYUCIISITh 3HAUEHUSI YMCIIOBBIX BBIPAKEHUM.

OKpyrJisiTh JEWCTBUTENBHBIE YKCIIA, BBIMOJHATh MPUKHUAKY pe3yiIbTaTa
BBIUNCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemiate nuHeliHble U KBaJApaTHbIC YPaBHEHUSI, YPABHEHHUSI, CBOJSIIIINECS K
HUM, POCTENIINE JPOOHO-pallMOHATbHBIE YPABHEHHUS.

Pemate cuctemsl ABYX JTMHEHMHBIX YPABHEHHU C JABYMsS IEPEMEHHBIMHU U
CUCTEMBI JIBYX YPAaBHEHUH, B KOTOPBIX OJHO YPABHEHUE HE SABIISIETCS TUHEHHBIM.

PemaTte TekcTOBBIE 3amaun anreOpamdyecKuM CIOCOOOM C TOMOIIBIO
COCTaBJICHUS YPABHEHHUS UJIM CUCTEMBI IByX YPaBHEHUI C IByMs IEPEMEHHBIMHU.

[TIpoBOIUTE MPOCTEUIIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPaBHECHUM,
B TOM YHCJIE€ C NMPUMEHEHUEM TpauyecKuX MpeacTaBieHUN (yCTaHABIMBATh,



UMEET JM YpaBHEHUE WIM CHCTEMa YPaBHEHUN pEIICHMs, €CId HMEET, TO
CKOJIbKO, U TpOYee).

PemaTe nuHeliHbIe HEPABEHCTBA, KBaJpaTHbIE HEPABEHCTBA, U300paxaTh
pelIeHre HEPABEHCTB HA YMCIOBOM MPSMOM, 3alUChIBAaTh PEUIEHUE C MTOMOILBIO
CHUMBOJIOB.

PemaTte cucteMbl JMHEMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIIME KBaJpaTHOE HEPABEHCTBO, HM300pa)kaTh PEIIEHUE CHUCTEMBI
HEpaBEHCTB Ha YHUCIIOBOM MPSMOM, 3alIMChIBATh PEILIEHNE C TOMOIIBIO CUMBOJIOB.

Hcnonb3oBaTh HEPABEHCTBA IPU PELICHUH PA3IMYHBIX 3a/1a4.

DyHKUUMA

Pacnio3naBaTh GyHKUIMU HM3y4deHHBIX BHJIOB. [loKa3biBaTh CXeMaTHYECKH
pacnoioKeHHe Ha KOOPAMHATHOM TUIOCKOCTH rpadukoB GyHKUUM BUaa: y = kX,
y=kx+b y=kix,y=ax2 +bx +c, y=x3y=1x y= ||, B 3aBucuMocTH OT
3HauYeHUN KO3 (PUIIMEHTOB, ONUCHIBATH CBOMCTBA () YHKIIMIA.

Ctpouthb 1 n300paxkaTh CXeMaTHUECKH rpauKu KBAIPATUUHBIX ()YHKIIHM,
OINMKCHIBATh CBOWCTBA KBAJPATUUHBIX (PYHKIMHI MO UX Tpaduxam.

PacriozHaBaTh KBaApaTUyHylO (QYHKIUIO 10 (opmyie, NPUBOAUTH
IpUMEPbI KBaJIpaTUYHbBIX PYHKIIUN U3 peabHOU KU3HH, PUIUKHU, T€OMETPHUH.

YucaoBbie M0CJI€10BATETHLHOCTH W MPOTrPeccuu

Pacrio3HaBaTh apuMeTHUECKYI0 U TE€OMETPHUYECKYI0 MPOrpeccud MpH
pa3HBIX cioco0ax 3a1aHusl.

BbINOMHATE BBIYMCIEHUS C HCIOJIB30BaHHEM (OpPMYN N-ro 4jeHa
apu(MeTnyecKol U TeOMETPUUYECKON MTPOrpeccuii, CyMMBbI IIEPBBIX N YJIEHOB.

N300paxaTh 4ieHbl MOCIEAOBATEIbHOCTH TOYKAMH Ha KOOPAMHATHOM
IUIOCKOCTH.

Pemarte 3a1aun, cBA3aHHbBIE C YUCIOBBIMU MOCIIEIOBATEIBHOCTAMHU, B TOM
qHCIIe 3a/1a4K U3 peasIbHOM )KM3HHU (C UCTIOIB30BaHUEM KaJIbKYJIATOPA, LU(POBBIX
TEXHOJIOTHUH).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
H u@poBbie
Ne n/mm AHMEHOBARHE  PANICIOn | TeM Konrpoabnbie | [IpakTHyeckue (1ncbp )
NporpamMmbl Bcero o0pa3oBartejibHbIE
padoThI padoTsbI pecypebi
1 Yucna u BeruncieHus. ParonanbHbie 9 1 bubmuorexa [HOK
(] https://m.edsoo.ru/7f415b90
bubmuorexka I[[OK
2 AnreOpandeckre BhIpaKeHUs 25 1 hitps//m.edsoo.ru/7f4 1%)9 0
bubnmuorexka I[[OK
3 YPABHEHHA U HEPABEHCTBA 12 I https://m.edsoo.ru/7f41g)%
bubnuorexa 11OK
4 Koopumare u rpaguiu. Gymci 17 ! ! https://m.edsoo.ru/7f4lgb90
bu6mmorexka I[OK
> Tosropenne i obobwenne > https://m.edsoo.ru/7f415b90
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 1



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 KUIIACC

KosunyecTBo yacos DJIeKTPOHHbIE
HanMeHnoBaHnue pa3aejioB M TeM u@poBbie
Ne i/ pasi Konrpoasbnbie | [IpakTHyeckue (unchp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
1 Uucna w BeiuMcieHus. KBagpaTHbie 7 0.5 05 bubmmorexka 1HOK
KOpHH ’ ’ https://m.edsoo.ru/7f417af8
’ Uucna wm BeruuciaeHus. CTeneHb C 5 05 05 bubmorexka IHOK
LIEJIBIM MTOKa3aTesIeM ’ ’ https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BBIPAKEHUS. 5 0.5 05 bubnunorexka 1IOK
KBanpaTHblii TpEXWICH ’ ’ https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BBIPAYKEHUSI. 9 0.5 05 bubnunorexka 1IOK
AnrebOpandeckas 1po0b ’ ’ https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HEpPaBEHCTBA. 10 1 bubmunorexka 11OK
KBanpaTHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
6 YpaBHeHus u HepaBeHCTBA. CHCTEMBI 9 05 05 bubmunorexka 11OK
YpaBHEHUU ’ ’ https://m.edsoo.ru/7f417af8
7 YpaBHeHust u HEpPaBEHCTBA. 7 1 bubmuorexka I[OK
HepaBencrtpa https://m.edsoo.ru/7f417af8
8 OyHKMU. OCHOBHBIE IOHATHS 7 0,5 0,5 https:/ /n??ciﬁﬁ?ﬁ?? fézllga?SK
bubnunorexka [HOK
9 DyHKUKH. THCTOBEIE QYHKIHY 4 0.5 0.5 https://m.edsoo.ru/7f4117_[af8
bubmuorexa I[OK
10 IlosTopenue u 0bobuernue 5 https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 10 3,5



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

HaumeHoBaHue pa3jiesioB U

KoaunuyecTBo 4acoB

JJleKTpoHHble  (HU(PpOBHIE)

Ne /m TeM MPOrpaMmabl Bcero :f;ﬁ“::;) (:‘m’m’le pH:) ;::::qec}me o0pa3oBaTe/ibHbIE pecypcChl
1 Yucna u BBIYMCJICHHUS. 6 bubnmmoteka HOK
JlelicTBUTENbHBIC YHCTIA https://m.edsoo.ru/7f419d08
e 1 e
IepeMeHHOf https://m.edsoo.ru/7f419d08
3 VYpaBHEeHUsT W HEPaBEHCTBA. 9 1 bubnuoteka [HOK
CucrteMbl ypaBHEHU https://m.edsoo.ru/7f419d08
4 VYpaBHEeHUsT W HEPaBEHCTBA. 10 1 bubnuoteka [HOK
HepaBenctpa https://m.edsoo.ru/7f419d08
> | Pyniuan 10 ! 2 https://n?gc?sﬁgfl%ﬁl%% HoR
6 YucmoBbie 10 1 bubnmoreka [HOK
MOCJIEI0BATCIbHOCTH https://m.edsoo.ru/7f419d08
7 [ToBTOpenue,  o6oOIICHNME, 14 1 | bubnuoTeka [HOK
cUCcTeMAaTu3aIys 3SHaHUH https://m.edsoo.ru/7f419d08
OBUIEE KOJIMYECTBO YACOB I1O 63 6 3

I[TPOTPAMME



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

MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBbHOM ITPOI'PAMMBbBI

7 KJIACC
Kona .
HpoBepsieMOro IIpoBepsiemble l;lpe[lMeTHble pe3yJabTaTbl OCBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJbTara
1 Yucna v BEIYHUCICHUS
11 BreimonusaTe, coyeTas yCTHbIE M NHUCbMEHHBIC TPHUEMBI,
' apudMeTHYeCKUe IEHCTBUS C pallMOHATBHBIMHU YUCTIAMU
Haxomuth 3HaueHHMs] YHCIIOBBIX BBIPAKEHHM, MPUMEHSTH
1.2 pa3zHooOpa3Hble CcOCOObI U MPUEMBI BBIUMCICHHUS 3HAYEHUM JPOOHBIX
BBIpAKEHUH, COJIep KalluX OOBIKHOBEHHBIE U JICCSITHYHBIE JPOOH
[lepexonute OT oAHON (OpPMBI 3alUCU 4YHMCEN K JApYyrou
13 (mpeoOpa3oBBIBATH NECATUYHYI0O  JIpoOb B 0OBIKHOBEHHYIO,
' OOBIKHOBEHHYIO B JIECATUYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUIHYIO IPOOb)
1.4 CpaBHMBATh M yIIOPSAAOYNBATH PALIMOHAIBHBIE YHCIA
1.5 OKpyTaATh Yncia
BrIMOmHATE TPUKUAKY M OIEHKY pe3yibTaTa BBIUMCICHUH,
1.6 OILICHKY 3HAQUYEHUN YMCIIOBBIX BBIPAXEHUW. BBIMOTHATH OEUCTBUA CO
CTEMEHSIMH C HATypaJIbHBIMH MOKa3aTEIMHI
1.7 [IpuMeHsATh TPU3HAKUA ACTUMOCTH, PA3JIOKEHUE HA MHOKHUTEIN
HaTypaJbHbIX YHUCEII
PemaTte mnpakTUKO-OpUEHTHUPOBAHHBIC 3aJa4yd, CBS3aHHBIE C
1.8 OTHOIIEHUEM BEJIMYMH, MPONOPIUOHATILHOCTHIO BGJ‘H:I‘H/IH, HpOI_[eHTaMI:I,
MHTEPIPETUPOBATH PE3YJIbTAThl PELICHUS 33]]a4 C YUYETOM OrpaHUYCHHI,
CBSI3aHHBIX CO CBOMCTBAMH PAaCCMaTPUBAEMbIX 0OBEKTOB
2 Anrebpandeckue BbIpaXKEHUS
721 Hcnonbs30BaTh anreOpanvecKyr0 TEPMHHOJOTHIO U CHMBOJIHKY,
MPUMEHSATH €€ B MPOIIECCE OCBOCHUS Y4eOHOTO MaTepuaia
29 Haxonuth 3HaueHHss OYKBEHHBIX BBIPDOKEHUN TpU 3aJaHHBIX
3HAYEHUSIX NMEPEMEHHBIX
23 BrimonHaTe nmpeoOpazoBaHus 11EJ0T0 BBIPAKECHHUS] B MHOTOUYJICH
' MIPUBEJICHUEM MTOJOOHBIX ClIaraéMbIX, PACKPHITHEM CKOOOK
BbIMONHATE  yMHOXEHHME OJHOYJIEHA HAa MHOTOWIEH |
2.4 MHOTOYJIEHAa Ha MHOTOYIEH, IPUMEHSTh (POPMYIbl KBaJpaTa CyMMBI U
KBaJIpaTa pa3HoOCTU
OcylecTBIATh Pa3oKEHHUE MHOTOWICHOB Ha MHOXHUTENIU C
2.5 MOMOIIIBIO BBIHECEHHUS 32 CKOOKH OOIIEro MHOXKUTENS, TPYIIHPOBKH
ClIaraeMbIX, MPUMEHEHHs JOPMYIT COKPAIIEHHOTO YMHOKEHHUS
[IpumensaTs mnpeoOpa3oBaHUs MHOTOWIEHOB JJSl  peUICHUS
2.6 pa3NMYHBIX 33/1a4 U3 MaTeMaTHUKU, CMEXHBIX MMPEAMETOB, U3 PeaIbHOU
MPAKTUKHU
27 Hcnonb3oBaTh  CBOMCTBA  CTENEHEM €  HATypaJbHBIMHU
MOKa3aTesiMu JJIsl TpeoOpa30BaHus BRIPAKCHHIA
3 YpaBHEHHs M1 HEPABEHCTBA




Pewars nuHeHbIE ypaBHEHUS C OJIHOM IIEPEMEHHOMU, IPUMEHSA
3.1 MpaBuUiia Mepexoja OT UCXOJHOIO YPAaBHEHHUS K PAaBHOCUIBHOMY €MY.
[IpoBepsATh, ABISETCS JIM YUCIO KOPHEM YpaBHEHUS
39 Hpj/IMeHSITB rpaduuecKue MeTO/Abl TPH PEHICHUH JIMHEHHBIX
YPaBHEHUHN U UX CUCTEM
33 [logOupars npumepsl mHap 4MCEN, SBISIOLIUXCA pPELICHUEM
' JMHENHOT0 ypaBHEHUS C JIBYMs IEpEMEHHBIMU
CtpouTh B KOOPAMHATHOW TUIOCKOCTH TpaduK JHHEHHOTO
34 yYpaBHEHHS C IBYMsS MEPEMEHHBIMU; MOJB3YsACh Ipa)uKOM, MPHUBOIUTH
IIPUMEpBI PEILICHUS YPABHEHUSI
35 Pemrate cucreMbl IByX JIMHEHHBIX YPAaBHEHMH C JBYMs
) MIEPEMEHHBIMH, B TOM YHCIIE rpapuuecKu
CocraBisaTh M peliaTh JMHEHHOE YpaBHEHUE WIH CUCTEMY
3.6 JVMHEMHBIX YpaBHEHUH [0 YCIIOBHUIO 3a/Jayd, WHTEPIpPETUPOBaTH B
COOTBETCTBUU C KOHTEKCTOM 33J1a4 NOJyYEHHBIH pe3yabTaT
4 Koopaunats! u rpapuku. yHkuuu
N3o006paxats Ha KOOPJIMHATHOU psAMON TOYKH,
41 COOTBETCTBYIOILIME  3aJaHHBIM  KOOpAMHATaM, JIydd, OTpPE3KH,
' WHTEPBAJIbI, 3aIIUCHIBATH YUCIIOBBIE MPOMEXKYTKH Ha alredpanvyeckom
A3BIKE
49 OtmedaTh B KOOPJIMHATHOM IUIOCKOCTH TOYKH IO 3a/laHHBIM
KOOpJIMHATaM
43 Crpouts rpaduku nUHEHHBIX QyHKIHH. CTpouTh Trpaduk
' (ysrImHn y = [X|
OnuceiBaTh ¢ MOMOIIBIO (YHKIMA H3BECTHBIE 3aBUCHUMOCTHU
4.4 MEXAYy BETUYMHAMHU: CKOPOCTh, BPEMSI, PACCTOSHUE, 1IEHY, KOJIUYECTBO,
CTOUMOCTb, IIPOU3BOIUTEIHLHOCTh, BPeMs, 00BEM PabOTHI
4.5 Haxoauts 3HaueHre GyHKIMH 110 3HaYSHHIO e€ apryMeHTa
[Tonumars rpadudeckuii crocod MpeACTaBIEHUS U aHAU3a
4.6 uHbOpMallMK, W3BJIEKaTh W HWHTEPIPETHUPOBaTh HHPOpPMALMIO U3
rpaduKOB peabHBIX MMPOLIECCOB U 3aBUCUMOCTEN
8 KIIACC
Kon N
HpoBepsIEeMOro IIpoBepsiembie Npe1MeTHbIE Pe3Y/ILTATHl  OCBOCHHS OCHOBHOM
0o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTaTa
1 Yucna 1 BIYUCIICHUS
Hcnonb3oBarh HayalbHbIE IPEACTABICHUS O MHOMKECTBE
11 JNEVCTBUTENBHBIX YHMCEN U CPABHEHUS, OKPYIJIEHUS M BBIUYHCICHHM,
n300pakaTb JAEHCTBUTENbHBIC YHMCIAa TOYKAMHU Ha KOOPIAMHATHOM
psIMOi
[IpumeHnsaTs MoOHATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS,
10 HaXOJUTh KBAJIpaTHble KOPHH, MCIOJB3Ysl TpPH HEOOXOJAUMOCTH
' KaJbKYJISTOP, BBIMOJHATh MPeoOpa3oBaHUs BBIPAKEHUH, COIEpKaIIUX
KBaJIpaTHbIE KOPHHU, UCIIOJIb3YsI CBOMCTBA KOPHEH
13 Hcnonb3oBark 3amucu OOJIBIIMX M MajbIX YHCET C IOMOUIbIO
] JIECATUYHBIX JIpoOeii u creneHei yncia 10




AnreOpanyecKkie BBIPAKCHHS

HpI/IMeHSITB TIOHATHUEC CTCIICHU C LICJIBIM II0KAa3aTCJIEM, BBIIIOJIHATH

2.1 MpeoOpa3oBaHusl BBIPAKEHUH, COMEPKAIIMX CTEINEHH C  [EbIM
II0Ka3aTeIeM
BbINONHATE TOXAECTBEHHBIE IMPEOOpPa30BaHUS PALMOHAIBHBIX
2.2 BBIDQ)KCHUM HA OCHOBE IMPABWI JCHUCTBUM HAJ MHOTOWICHAMH U
anreOpandeckuMu ApoOsMu
2.3 PacknaapiBaTh KBaipaTHbIN TPEXUIEH HA MHOKUTENIN
[IpumensaTs mnpeoOpa3oBaHMsl BBIPDAKEHUN Ul  pEILEHUs
24 Pa3IMyYHbIX 3a/1a4 U3 MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEaIbHOU
MIPaKTUKU
3 YpaBHEeHMs 1 HEpaBEHCTBA
Pematps nuHelHble, KBaJpaTHbIE YpPaBHEHUS U palllOHaJIbHbIE
3.1 YpaBHEHUS, CBOJSIINECS K HUM, CUCTEMbI JBYX YpaBHEHUH C JIByMs
IIepEMEHHBIMU
[IpoBoauTE mpoCTEHIINE HCCAEAOBAHUS YPABHEHWW W CHCTEM
39 yYpaBHEHUH, B TOM YHCJIE C MPUMEHEHUEM rpapUuecKux MpeacTaBIeHUI
(ycTaHnaBnuBaTh, HMMEET JM YypaBHEHHE WWJIH CHUCTEMa YypaBHEHUI
pELIeHHUs], €CIIU UMEET, TO CKOJIbKO, U ITPOYee)
[TepexoauTs OT clOBeCHOW (GOPMYIMPOBKH 3agadud K e&
33 anredpanvecKkoi MOJIET C TNOMOIIBIO COCTABJICHNs YPABHEHHS HIN
CUCTEMBI YpaBHEHUI, NHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y MTOJTYYEHHBIN pe3ynbTaT
[IpuMeHATH CBOMCTBA 4YMCIIOBBIX HEPABEHCTB JII CpPAaBHEHMS,
34 OIICHKH, peniaTh JIMHEHHbIE HEPABEHCTBA C OJHOM MEPEMEHHON W HX
' CUCTEMBbI, J1aBaTh IpaUuecKyi0 WJUTIOCTPAIMI0 MHOXECTBA PELICHUI
HEpPABEHCTBA, CUCTEMb] HEPABEHCTB
4 DOyHKIUU
[Tonnmatp U UCNOIB30BaTh (GYHKIHMOHAIbHBIC MOHATUS U SI3BIK
41 (TepMUHBI, CHMBOJIMYECKHE OOO3HAYCHUs), OINPEACNATh 3HAUYCHUE
(YHKIMY IO 3HAYEHUIO apTyMEHTa, ONpeAesaTh CBOMCTBA (DYHKIIMH IO
e€ rpaduxy
Crpouts rpaduku 31eMeHTapHbIX QYHKIUN BUA:
42 y=k/x .
y =k/x, y =x2, y = x3, y = |x|, onucbIBaTh CBONCTBA YHCIOBOW (PYHKINU
o e€ rpaduky
9 KUIIACC
Kon .
T — IIpoBepsiembie NpeIMeTHbIE Pe3YJILTATLI OCBOEHHS OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHMs
pe3yJibTaTra
1 Yucna 1 BIYMCIEHUS
11 CpaBHUBaTB M yNOpPSNOYMBATH  pAallMOHAIBHBIE U
MppalMOHAJIbHBIE YUCIIa
BoimonHATe apudmernyeckue ASUCTBUS € PAaLMOHATIBHBIMU
1.2 YHUCJIAMHU, COYETass YCTHBIE W IHCHbMEHHBIE NPUEMBI, BBINIOJIHATH

BBIYUCJICHUA C UPPALUOHAJIBbHBIMHA YU CJIAMU




1.3

HaXOI[I/ITB 3HAUYCHHUS CTEIEHEH C OCJIIBIMH IIOKa3aTCIIsIMHU U
KOpHefI, BBIYUCIIATH 3HAYCHHU A YHCJIIOBBIX BLIpa)KeHI/Iﬁ

1.4

OKpyryiaTh J€HCTBUTENIBHBIE YHCIA, BBINOJHATE HMPUKUAKY
pe3yibTaTa BBIYMCICHHUN, OLIEHKY YHUCIOBBIX BBIPAKCHUI

YpaBHEHHs M HEPABEHCTBA

2.1

Pemwlare nuHENHBIE M KBaJApaTHBIE YPABHEHUsS, YpPaBHEHMS,
CBOJSIILIMECS] K HUM, IPOCTEUIIINE JPOOHO-pAllMOHAJIbHBIE YPAaBHEHHUS

2.2

Pemate cucrteMbl ByX JIMHEHMHBIX YPaBHEHHMM C JBYMS
IIEPEMEHHBIMU W CHUCTEMBbl JBYX YpPaBHEHUH, B KOTOPBIX OJHO
YPaBHEHUE HE SIBIIACTCS JIMHEHHBIM

2.3

Pemate TekcToBBIE 3amaun  anreOpaveckKuM CrocoOoM ¢
IIOMOIIIBIO COCTABJICHHA YPAaBHCHUA WUJINW CUCTCMbI IBYX ypaBHCHI/II\/JI C
ABYMA ICPEMCHHBIMU

24

[IpoBoauTh mpocCTEWIlINe UCCIIEIOBAaHUS YPABHEHUM U CUCTEM
ypaBHEHUH, B TOM 4YHCJI€ C TPUMEHEHHEM TrpadUuuecKux
MpeACTaBICHUN (HapUMep, yCTaHABJINBATh, UMEET JIM YpaBHEHUE WUITH
CHCTEMa ypaBHEHUH PEIICHHUS, €CJTH UMEET, TO CKOJIBKO)

2.5

Pemars nuneiHbIe HCPaBCHCTBA, KBAaJApaTHBIC HCPABCHCTBA,
n300pakaTh pelieHne HEPABEHCTB HA YHUCIIOBOW MPSIMOM, 3aIMMChIBAThH
penieHue ¢ TOMOIIBI0 CHMBOJIOB

2.6

PemaTh cucTeMbl TMHEHHBIX HEPABEHCTB, CUCTEMBI HEPABCHCTB,
BKJIIOUAIOLIME KBAJpaTHOE HEPABEHCTBO, H300paxkaTb pelIeHHE
CUCTEMbl HEPAaBEHCTB Ha YMCJIOBOW MPSMOM, 3aUCHIBATH PEILICHUE C
MTOMOIIBI0 CUMBOJIOB

Hcnonb30BaTh HEPABEHCTBA MPH PEIICHUN PA3IUYHBIX 33434

DOyHKIUU

3.1

PacrioznaBath (QyHKUMH H3y4eHHbIX BUIOB. Illoka3biBaTh
CXEMaTHUYECKH PACIOJIOKEHHE Ha KOOPAMHATHOM IJIOCKOCTHU IpapUKOB
¢byukuuit Buga: y=kx, y=kx+b, y=k/x, y=ax?*+bx+c, B 3aBUCUMOCTH OT
3HA4YCHHH KOY(PDHUIIMEHTOB, ONIMCHIBATH CBOMCTBA (DYHKITUH

3.2

[Toka3pIBaTh CXEMATHUYECKH PACIIOJIOKEHHE HAa KOOPIMHATHOU
I0CKOCTH TpadukoB GyHKImMA Buma y = VX, y = [X| U omnuceIBaTh
CBOMCTBA (PYHKIIMIA

3.3

Ctpouts 1 n300paxaTh CXeMaTUYECKH IpadUKu KBaAPATHUHBIX
(GyHKIUH, ONMUCHIBATH CBONCTBA KBAJIPATUYHBIX (QYHKIUH IO UX
rpadgukam

34

PacnioznaBate  kBaapaTHuHyro (QyHKIUIO 10  (opmyre,
OPUBOJIUTH MPUMEPHI KBAIPATUYHBIX (PYHKUUN U3 pEaIbHOM KU3HH,
(bu3HMKHN, TEOMETPUU

ApI/I(l)MeTI/I‘IeCKaSI H IreOMCTPUYICCKas NporpeCCuun

Pacno3naBate apI/I(I)MCTI/ILICCKyIO u reoOMCTPHUYICCKYTO
IMPOrpeCcCuM IpHu pa3HbIX crocobax 3aJaHus

4.2

BbINONHATE BBIYMCIEHUS C MCMOJIb30BaHHEM (opMyn n-ro
yjieHa apupMEeTHYecKOH U TeOMEeTpUYECKOH Nporpeccuil, CyMMBI
MIEPBHIX N YWICHOB

4.3

I/I306pa>1<aTL YICHBI IIOCICIOBATCIIBHOCTH  TOYKaMM  Ha
KOOpZ[PIHElTHOfI IIJIOCKOCTH




4.4

Pewrats 3a/1auy, CBSI3aHHBIC c YU CJIOBBIMU
IIOCJIEAOBATEIBbHOCTSAMHU, B TOM YUCJIE 33JaYd U3 PEAIbHOM JKU3HU (C
WCIOJIb30BAHNEM KAJIBKYJISATOPA, HU(PPOBBIX TEXHOJIOTU)




INPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

7 KIIACC
Kox ITpoBepsieMblii 3JIEMEHT COAECPKAHUS
1 Yucna v BEIYUCICHUS
JpoOu OOBIKHOBEHHBIC M JICCATHUYHBIC, TIEPEX0] OT OJHOU (OPMBI
1.1 3amucu Apobeld k Apyroi. [loHsATHE panMOHATBHOTO YHCIA, 3alWCh,
CpaBHEHHUE, YIIOPSTOYMBAHUE PAIIMOHATBHBIX YUCEI
12 ApubdmMernueckue IeUCTBUS C PallMOHATILHBIMU YKciiaMu. Perienue
' 3a/1a4y U3 peajbHOM MPAaKTUKU HA YacTH, HA IpOOH
CrenmeHb ¢  HaTypaJdbHBIM  [IOKa3aTeJIeM:  ONpeJeJICHuE,
1.3 npeoOpazoBaHue BBIPAKEHUN Ha OCHOBE OMPEEICHHS, 3aMUCh OOJIBITUX
qHUCe
[IponieHThI, 3amuCh MPOIEHTOB B BHjE JApoOU U JApoOU B BUIE
1.4 MPOUEHTOB. TpHU OCHOBHBIE 3a/laud Ha MPOIEHTHI, PEIICHHE 3aJad W3
peanbHON NPAKTUKH
15 [IpuMeHeHre TPU3HAKOB JEIMMOCTH, PA3JI0KEHNE HA MHOXHUTEIIH
HaTypaJTbHBIX YHCET
16 PeanbHple 3aBUCMMOCTH, B TOM 4YHCIE TMpsMas W oOpaTHas
MPOTIOPITUOHATBHOCTH
2 AnreOpandeckue BhIPAKEHUS
71 [lepemenHbIEe, YHMCIOBOE 3HAYEHHUE BBIPAKECHHUS C TEPEMEHHOMU.
JlonycTuMble 3HaYE€HUSI IEPEMEHHBIX
29 [IpencraBnenne 3aBUCUMOCTH MEXAY BEJIMYMHAMU B BHUJIC
(dhopmynsl. Beraucnenus mo hopmynam
73 [IpeoOpa3oBanrie OyKBEHHBIX BBIPAKEHUMN, TOKJIECTBEHHO pPaBHBIC
BBIPAKEHUS
2.4 CBoOIICTBa CTENEHU C HATYPAJIbHBIM IIOKA3aTEIEM
75 OpHounenbl 1 MHorouieHsl. CreneHb MHorousjeHa. CiokeHue,
BBIYMTAHUE, YMHOKEHUE MHOTOYJICHOB
@opMyIbl COKpPAIEHHOTO YMHOXEHUS: KBaJpaT CyMMbI U KBaJapaT
2.6 pazHoctu. @opmyna pa3HOCTH KBaJparoB. Pa3nokeHne MHOTrOWIEHOB Ha
MHOXUTEIN
3 YpaBHeHUs
31 VYpaBHEeHHE, KOpEHb YpaBHEHHs,  Ipasuia npeoOpa3oBaHUs
YpaBHEHUS1, PABHOCUJIBHOCTh YPaBHEHUN
39 § JIuneitHoe ypaBHEHHE C OILHVOIZ nepeMeHHovﬁ, YUCIIO KOpPHEU
JMHENHOTO YpaBHEHMsI, pEILICHNE JTUHENHBIX YPAaBHEHUI
33 CocraBnienue ypaBHeHvI/Iﬁ TI0 YCJIOBHIO 3aJaul. PelieHne TeKCTOBbIX
3a/1a4 C TOMOILbIO YpaBHEHUM
3.4 JluHeitHOe ypaBHEHHE C IBYMS MIEPEMEHHBIMU U €T0 rpaduk
Cucrema AByX JHMHEHHBIX YpaBHEHUU C JBYMsI IE€PEMEHHBIMHU.
3.5 Pemenue cucrem ypaBHeHU# criocoOOM moAcTaHOBKU. [Ipumeps! pereHus
TEKCTOBBIX 33]1a4 C IOMOIIbIO CUCTEM YPABHEHUI
4 Koopaunats! u rpadpuku. PyHKIUU
4.1 KoopaunaTa Touku Ha mpsiMoi




49 ‘-Incnolsme TIPOMEIYTKH. Paccrosgnue Mexnay IByMsA TOYKaMu
KOOPJMHATHOW NPSIMOM

43 [IpssmoyronpHas cucrema koopAHAT, 0CH Ox n Oy. Abcuucca u
OpJMHaTa TOUYKH Ha KOOPJMHATHOM IJIOCKOCTH

44 [Ipumepsnt Fpa(i)IiIKOB, 3agaHHbIX (opmynamu. YrteHue rpadukoB
peaJIbHbIX 3aBUCUMOCTEN

4.5 [onsitue pynkmun. ['paduk ¢pynxmun. CBoiicTBa HyHKIUN

4.6 Jluneiinas gynkuus, e€ rpaduk. ['padux pyaxumn y = [X|

47 Fpilqmqecxoe peluleHne JMHENHBIX YPABHEHUN U CUCTEM JIMHEHHBIX
ypaBHEHUM

8 KIIACC
Kox IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 KBanparusiii xopenp u3 uucna. [lonstue o0 wuppannoHaIbHOM
' yncine. Jlecarnynbie NpUOIMKEHUS! UPPALIOHATIBHBIX YUCEIT
CpoiicTBa apu(MeTHUECKUX KBaIpaTHBIX KOPHEH 1 UX IPUMEHEHUE

1.2 K MpeoOpa3oBaHUIO  YHCIOBBIX  BBIPQKEHUA W BBIYUCIICHHSM.
JlericTBUTENbHBIC YHCTIA

13 Crenenp c wuenbIM MokazaTeneM u e€ cBoicTBa. CraHmapTHas
3aIUCh YUCIIA

2 AnreOpandeckue BhIpaXKEHUS

71 KBagparHblii TpEXuiieH, pa3iokKeHUEe KBaJAPATHOTO TPEXWIEHA HA
MHOUTEIN

29 AnreOpandeckas apoOb. OCHOBHOE CBOWCTBO allreOpanyecKou
Ipoou

73 CrnosxeHue, BBIYMTAHHE, YMHOXXCHHE, JIEJICHHE anreOpandecKux
npoOei

2.4 PanrionanbHbpIC BRIPKESHUS U X TIPE0Opa30BaHue

3 YpaBHEHUs] 1 HEPABEHCTBA

31 KBampatHoe ypaBHeHue, (¢opMmylra KOpHEl  KBaJpaTHOTO
ypaBHeHus. Teopema Buera

3.2 Peuienne ypaBHeHUM, CBOJAIIMXCS K JIMHEHMHBIM U KBaJPATHBIM

3.3 [Ipocreiimre npoOHO-pallMOHANBHBIE YPaBHEHUS

I'padmueckas uHTEeppeTanys ypaBHEHUN C ABYMS MEPEMEHHBIMU

3.4 U CHCTEM JIMHEHHBIX YpPaBHEHUW C JBYMs INepeMeHHbIMU. [Ipumepsl
pELIECHUs] CUCTEM HEJIMHENHBIX YPABHEHUN C IBYMS IEPEMEHHBIMU

3.5 PerieHne TEKCTOBBIX 33Ja4 aJlre0pandeckuM crocoOoM

3.6 UucinoBble HEPABEHCTBA U UX CBOMCTBA

3.7 HepaBeHCTBO ¢ 0HOM ITEpEMEHHOMN

3.8 PaBHOCHIIBHOCTE HEPAaBEHCTB

3.9 JIunelHbIEe HEPABEHCTBA C OJTHOM IIEPEMEHHOU

3.10 CucreMbl TMHENHBIX HEPABEHCTB C OJHON IEPEMEHHOU

4 DyHKIUU




41 [onstue pynkuuu. O6GIaCTh ONpeIeIeHUs] 1 MHOYKECTBO 3HAUCHHUN
) ¢ynkuuu. CrnocoObl 3aganus QyHKIUN
4.2 I'padux Gynkimu. Yrenue cBoicTB HyHKINU N0 €€ rpaduKy
4.3 [Tpumeps! rpadukoB HYHKINH, OTPAKAIOUINX PEATbHBIE TPOIECCHI
44 OyHKINH, OTMCHIBAIOLIME PSIMYIO U oOpaTHyto
' MIPONOPIIHOHAIEHBIE 3aBUCHMOCTH, X TPaQUKH
4.5 OyHKIUU y =x7 y = X3
4.6 Oyakun y = [x, y = |x|
4.7 I'pacdmyeckoe penieHne ypaBHEHUH U CUCTEM YpaBHEHUI
9 KITIACC
Kon IIpoBepsieMblii 3JIEeMEHT COJePKAHUS
1 Yucna v BBIYKCICHUS
11 PamionanbHble  yncnia, UppalMOHAIBHBIE YHCIA, KOHEYHbIE U
) OECKOHEYHBIE JECATUIHBIE TPOOH
MHOX€eCTBO NEHCTBUTENBHBIX YUCEN, JACHCTBUTEIBHBIE YHMCIIA KAK
12 OECKOHEYHEIE HGCS[TI/I‘-IHI;}@ npobu. B3aumMHO OmHO3HAYHOE coovTBeTCTBI/Ee
MEXAY MHOKECTBOM JEUCTBUTEIBHBIX YHUCENl U KOOPAMHATHOM MPSIMOM.
CpaBHEHME IEWCTBUTENBHBIX YHCEI
1.3 ApubmMeTnueckne TeUCTBUS C JCHCTBUTEIHLHBIMY YHCIAMU
WNsmepenusi, npuOmmkeHus, OueHKH. Pa3mepsl  00BEKTOB
|4 | CKPYXKAIOIIEro MHPa, JUIMTENLHOCTH IPOLECCOB B OKPYHKAIOLIEM MHPE.
[IpubnmxEénHoe 3HaYeHNE BETMYUHBI, TOUHOCTb NpuoOImKeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yabTaTOB BBIYUCICHUI
2 YpaBHEHUS] U1 HEPABEHCTBA
2.1 YpaBHEHUs C OJIHOM NEPEMEHHOI
29 § Jluneitnoe ypaBHeHue. PemieHue ypaBHEHMH, CBOIAIIMXCA K
JIMHENWHBIM
73 KBanpatHoe ypaBHenue. Perienue ypaBHEHUH, CBOJSIIMXCS K
KBaJPATHBIM
24 “BI/IK]EaI[paTHOGvypaBHCHI/IC. [Ipumepsbl perieHus ypaBHEHUN TPEThen
1 4YETBEPTOM CTENEHEN pa3sIoKEeHUEM Ha MHOKUTEIU
2.5 Pemenue npo6GHO-paliioHaIbHBIX YPAaBHEHUN
2.6 Cucrembl ypaBHEHUH
2.7 YpaBHeHHe ¢ IBYMs IEPEMEHHBIMU U €ro rpaduk
2.8 Penienne cuctem ABYX JTMHEHHBIX YPABHEHUH C IBYMSI IEPEMEHHBIMU
29 PemeHmE CHUCTEM JIBYX YPAaBHEHMMH, OHO U3 KOTOPBIX JIMHEIHOE, a
Jpyroe — BTOpOH CTENEHU
210 I'paduueckast uHTEpHpeTalys CUCTEMbl YypaBHEHMH C JByMs
NIEPEMEHHBIMU
2.11 Pernienne TeKCTOBBIX 33Jau aJlre0pandeckuM crocoOom
2.12 HucnoBsle HEpAaBEHCTBA U UX CBOMCTBA
2.13 PelreHne IMHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOMN
2.14 Pelrenne cucreM JIMHEWHBIX HEPABEHCTB C OJJHOM IIEPEMEHHON
2.15 KBanpaTHble HEpaBEHCTBA




I'paduueckas uHTEpIIpeTAIs] HEPABEHCTB U CUCTEM HEPABEHCTB C

2.16
JIBYMsI IEPEMEHHBIMU
3 DyHKIMH
31 KBanparnunas ¢ynkuus, e€ rpaduk u cBoiictBa. Ilapaboua,
KOOPJMHAThI BEPIIMHBI 1apa0d0Jibl, 0Cb CHMMETPHUHU 11apadoJIbl
3.2 I'paduxn QyHkmii y=kx, y=kx+b 1 ux cBoWcTBa
3.3 I'paduku Gynkmit y=k/x, y = x> 1 X CBONCTBa
34 I'paduky QyHKIMIA , ¥ KX CBOHCTBA
4 UucnoBble OCIEA0BATENbHOCTH
Omnpenenenre U crocoObl 3aJJaHKs YUCIOBBIX MOCJIEA0BATEIbHOCTEN.
4.1 | 3amaHue MOCIEeIOBATEILHOCTH PEKYppEeHTHOM hopmymnoit u Gpopmymnoit n-ro
4JieHa
49 Apudmernueckas IIPOTPECCHsL. DopMyiIbI n-ro yjieHa
' apu(mMeTHyecKoil Mporpeccuu, CyMMBbI IEPBHIX 71 YWICHOB
43 FGOMeTpE/IquKaSI porpeccusi. DopmyIbl n-ro YJieHa
reOMETPUUECKON MPOrpecCut, CyMMBI IIEPBBIX 71 YICHOB
N3obpaxenne wieHOB apu(METHUECKOW W TEOMETPUUYECKOU
4.4 | mporpeccuid TOYKAMU Ha KOOPAMHATHOM IIJIOCKOCTU. JIMHEHHBIN U
SKCIIOHEHIIMAIBHBIA POCT
4.5 Cno’xHble MPOLIEHTHI




IMPOBEPSIEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHUS K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon IIpoBepsiemble TpedoBaHMS K TPeIMETHBIM pe3yJbTaTam
NPOBepPsIEeMOr0 | OCBOEHHUSI OCHOBHOW 00pa3oBaTejbHOl MPOrpaMMbl OCHOBHOIO
TpeOOBaHUS o0uiero oopazopanusi Ha ocHoBe PI'OC

VYMmenne OICpHUpoOBaTh IIOHATUAMMU: MHOXECTBO,

IIOJAMHOKECTBO, OIEpallMy HaJ MHOXECTBAMH;, YMEHHUE OIIEpUPOBATh
HNOHATUSAMH: Tpad, CBSI3HBIN rpad, nepeBo, MUK, MPUMEHATh UX IpPU

! peLIeHNH 3aJa4; YMEHUE HCIOJIb30BaTh Ipa)uuecKoe MPeICTABICHUE
MHOXECTB I OIMCAHMUS pEalbHBIX IPOLECCOB M SBICHUMN, IpPU
pELIeHNH 3a]a4 U3 JIPYTUX y4eOHbIX IPEIMETOB

YMeHHne onepupoBaTh MNOHATHAMH: OIPEAEICHUE, AKCUOMA,

2 TEOpEMa, I0Ka3aTeNbCTBO; YMEHUE PACIIO3HABATh HCTUHHBIC U JI0XKHBIE

BBICKA3bIBaHUS, IPUBOJAUTH IPUMEPHl W KOHTPIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS M OTPHIIAHUS BBICKa3bIBaHUI

YMeHne ONICpUpOBATh IMOHATUAMHU:. HATYpaJbHOEC 4YHCIIO,
IPOCTOE€ M COCTABHOE YHUCIIO, JEIMMOCTh HATYpalbHBIX YHCE,
MPU3HAKKU JIEIMMOCTH, LIEJ0€ YUCIIO, MOJY/Ib YUCIA, OOBIKHOBEHHAS
Ipo0Ob U JaecsiTuuHas ApoOb, CTAaHIAPTHBIN B YMcCia, palMoHaIbHOE
3 YHUCII0, WPPALMOHAIBHOE YHUCIO, apU(METHUYECKUH KBaJApaTHBIN
KOPEHb; YMEHME BBINOJHATh NEMCTBUS C YUCIAaMHU, CPaBHMBATh U
yIOPSIOUMBaTh 4YHCJIA, TMPEACTaBIATh YHCIA HAa KOOPAWHATHOM
HOpsIMOM, OKPYIJIATH 4YMCIA; YMEHUE JenaTh NPUKUIKY U OLEHKY
pe3yiabTaTa BEIYMCICHUH

YMeHue omnepupoBath IMOHATHSIMH: CTENEHb C  LEJIbIM
rokasareseM, apu(pMETHUECKUN KBaJApaTHbIH KOPEHb, MHOTOUIEH,
anreOpaumveckas JpoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM
HaATypaJIbHOM cTereHu OO0JIbIIe eUHUIIbI; YMEHUE BBITIOJIHATH PACYETHI
no d¢opmynaMm, MnpeoOpa3zoBaHUs IENbIX, APOOHO-PALMOHATBHBIX
BBIPKEHUI U BBIPAXEHUI ¢ KOPHSAMHU, PA3JIOKEHHE MHOIOYIEHA Ha
MHOKUTEIM, B TOM YHCIIE C HCIOJIb30BaHHEM (OpMyT pa3HOCTU
KBaJIpaTOB U KBaJIpaTa CyMMBbI H Pa3HOCTH

YMeHue OIICPHUPOBATL IMOHATHAMMU: YHCIOBOC PABCHCTBO,
YpaBHCHHC C OJIHOMU HepeMeHHOﬁ, YUCJI0BOC HCPaBCHCTBO,
HCPAaBCHCTBO C nepeMeHHoﬁ; YMCHHEC PCIIaTh JIMHEHHBIE U KBaJApPaTHBIC
YpaBHCHHN, ,Z[pO6HO—paI_II/IOHaJ'IBHBIC YPaBHCHUSA C OHHOﬁ nepeMeHHoﬁ,
CHUCTCMBI JIBYX JIMHEUHBIX ypaBHeHHﬁ, JINHEHHBIE HCPABCHCTBA U HX
CUCTCMbI, KBaAAPATHLIC U I[pO6HO—paHI/IOHaJ'IBHBI€ HEPaBCHCTBA C OJTHOM
nepeMeHHoﬁ, B TOM YUCJIC IIPpU PCHICHUH 3a1a4 U3 APYIrux NpeamMeToOB
U IPAKTUYICCKHUX 3a/ia4; YMCHUC UCIIOJIB30BATh KOOPAUHATH YIO IIPAMYHO
U KOOPAUHATHYIO IJIOCKOCTDH JJIA I/I306pa)KeHI/I$I peH_IeHI/Iﬁ ypaBHeHHfI,
HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHIMU: QYHKINA, FpaduK QyHKINH,
HYy1M (QYHKIMHM, TPOMEXKYTKH 3HAKOMOCTOSHCTBA, IPOMEXKYTKU
BO3pacTaHMs, yObIBaHMs, HauOoJibllee M HaMMEHbIIEee 3HAuCHHS
¢byHKIMY; yYMEHUE OIIEpUpPOBATH HOHATHSIMMU: npsmMas
MPONOPIMOHAILHOCTD, JIMHEHHAs (YHKIMS, KBagpaTHuHas (QyHKIUA,
oOpaTHasi MPONOPIHOHAIBHOCTh, Mapabojia, TunepOoja; yMEHUe




CTpOUTH rpaduKu (HYHKIIHIA, UCTIOIB30BaTh TPAGUKH JJIsl OTIPEACTICHUS
CBOWCTB TPOIIECCOB M 3aBHCHUMOCTEH, JIJIsl PEUICHUs 3a7ad U3 JIPYrux
y4eOHBIX MPEIMETOB H pEATbHOW IKU3HU; YMEHHE BBIPAXKATh
(hopMynaMu 3aBHCHMOCTH MEX]Ty BETHUYNHAMU

YMeHue omnepupoBaTh IMOHATHUSMHU: TOCJIEI0BATEIBHOCTD,
apupmeTnyeckass W TeOMETpUYecKas  IpPOTPEcCHH;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA TOCIIENOBATEIBHOCTEH, (POPMYIIBI CyMMBI H
oOmiero 4jaeHa IpHU PEelIeHUU 3a7ad, B TOM 4HClIe 3aJad U3 APYrux
y4€OHBIX PEAMETOB U PEATILHOM KU3HU

YMeHue pewmaTh 3aaud pa3HbIX TUIOB (B TOM YHCJIE Ha
MPOLIEHTHI, JOJM W 4YacTH, ABM)KEHUE, paboTy, IIEHy TOBapoB M
CTOUMOCTB MOKYIIOK U YCIYT, HAJIOTH, 3aJjaui U3 00JaCTH YIpaBJICHUS
JUYHBIMH W CEMEWHbIMH  (UHaHCAMHU); YMEHHME COCTaBJIATh
BBIPAXKEHUS, YPABHEHHUS, HEPABEHCTBA U CUCTEMBI 110 YCIOBHUIO 334a4H,
UCCIIEI0BaTh MOIYYEHHOE PELICHHE U OLIEHUBATh MPaBAONOI00HOCTb
IIOJTYYEHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATHSAMH: (QUrypa, TOYKa, OTPE3OK,
npsiMasi, Jy4, JIOMaHas, Yroj, MHOTOYTOJbHHUK, TPEYrOJbHUK,
PaBHOOEIPEHHBIN U PABHOCTOPOHHUM TPEYTOJIbHUKH, MPSIMOYTOJIbHBIN
TPEYroJbHUK, MeIuaHa, OUCCEeKTpHCca U BBICOTA TPEYroJbHUKA,
YeThIPEXYTOJIbHUK, TapajieIorpaMM, poMO, MPsIMOYTOJIbHUK, KBaAparT,
Tpameuus; OKPYKHOCTb, KpYI, KacareibHas; 3HaKOMCTBO C
MIPOCTPAHCTBEHHBIMU (PUTypaMU; YMEHHUE pelaTh 3aJauu, B TOM YHCIe
13 MOBCEAHEBHOM )KM3HH, HA HAX0XKIEHUE T€OMETPUIECKUX BEIUYNH C
MIPUMEHEHHEM M3Yy4E€HHBIX CBOMCTB (GUTYp U (HaKTOB
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YMeHue omnepupoBaTh MOHATHSIMH: PaBEHCTBO  (uUryp,
PaBEHCTBO TPEYrOJIbHUKOB; MapauIebHOCTh M NEPIEHANKYISIPHOCTh
NPSIMBIX, YroJl MEXAYy NpSIMbIMU, MEPHeHIUKYIsp, HaKIOHHAs,
npoekuus, nogodue Quryp, mnogoOHbIE TPEYroJbHUKU, CUMMETPHS
OTHOCHUTEIIbHO TOYKH U TMPSMOI; YMEHHE paclo3HaBaTh PaBEHCTBO,
CUMMETPUIO u nojobue duryp, napauieIbHOCTD u
NEPIECHIUKYISIPHOCTD MPSIMBIX B OKPYXKAIOIIEM MHUpE

11

YMeHue onepupoBaTh MOHATHSAMH: JJIUHA, PACCTOSHUE, Yroll
(BenuuuHA yria, CHHYC M KOCHUHYC YIJla TPEYroJibHUKA), IJIOLIAMb;
yYMEHHE OIICHUBATh pa3Mepbl MPEIMETOB U 0OBEKTOB B OKpPYXKAIOIIEM
MUpE; yMEHHE NPUMEHATH GOpMyabl TMEpUMETpa U  IUIOIIAIN
MHOTOYTOJIbHUKOB, JUIMHBI OKPY)KHOCTH U IUIOIIAAU Kpyra, oObema
OPSIMOYTOJIBHOTO TMapajlieNienuiea; yMeHUe NPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopeMmy [ludaropa, TpuroHomerpuyeckue COOTHOIICHUSA IS
BBIYMCIICHUS IJIUH, PACCTOSHUM, MJIOMAEH

12

YMmenue u3o0paxarb MIOCKHE (GUIYpbl W MX KOMOMHAIUH,
IPOCTPAaHCTBEHHbIE (UIYpbl OT PYKH, C TOMOUIBIO YEPTEKHBIX
UHCTPYMEHTOB U DJJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HIIHU
CHUMBOJIBHOMY OIIMCAHHIO
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YMmenue ONICpUpPOBATh IMOHATHAMHU: HNPAMOYIrOJIbHAA CHUCTEMaA
KOOPAHHAT; KOOPANHATBL TOYKH, BCKTOD, CcymMa BCKTOPOB,
MIMPOU3BCIACHUC BEKTOPA Ha YHUCJIO, CKAIIAPHOC TPOU3BCACHUC BEKTOPOB;,
YMCHHC HCIIOJIb30BATH BCKTOPHLI M KOOPAWHATBHI JJId MMPCACTABJIICHHUA




JAHHBIX U PEIICHUS 33/1a4, B TOM YHCIIE U3 APYTUX YICOHBIX MPEMETOB
U peaJibHOW KU3HU

14

YMeHue oneprupoBarh HMOHATUSAMU: CTOJIOMKOBBIE U KPYrOBBIE
IMarpaMMbl,  TaONMIBI, cpenHee  apudMeTHYEcKoe, MeauaHa,
HanOoJIbIlIee W HaWMEHbBIEE 3HAYCHHUsS, pa3Max YHCIOBOTO Habopa;
YMEHME  W3BJEKaTh, HMHTEPIPETUPOBATbH U  NpeoOpa3oBbIBAThH
UHPOpPMALIMIO, TPEACTABICHHYIO B TaONMIax W Ha JUarpaMmMax,
OTpaXarollyl0 CBOMCTBA M XapaKTEPUCTUKU pPEAIbHBIX INPOLIECCOB U
SIBJIGHUH; yMEHUE paclno3HaBaTh HM3MEHYMBBIE BEJIMYMHBI B
OKPYKaIOILIEM MUpE
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YMeHue omnepupoBaTh  MOHATUAMH:  CIy4alHbIA  OMBIT
(cmy4aifHBIM SKCIIEPUMEHT), JJIEMEHTAPHOE COOBITHE (IIIEMEHTAPHBIN
UCXOJ]) CIy4allHOTO OIbITa, CIy4ailHOe COObITHE, BEPOSTHOCTH
COOBITHSI; YMEHHME HAaxXOJIUTh BEPOSITHOCTH CIy4allHBIX COOBITUH B
OTBITaX C PAaBHOBO3MOJKHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMU; YMEHUE
pemarb 3aJaud  METOJIOM OpraHM30BaHHOrO 1mepebopa U C
WCIIOJIb30BAHMEM  MpaBUjia yMHOXEHHs; yMEHHME  OLIEHUBATh
BEPOSITHOCTH pEANbHbIX COOBITUH U SBJICHUN, TOHUMAaTh pOJIb
MPaKTUYECKH  JIOCTOBEPHBIX W  MAaJOBEpOSITHBIX  COOBITUH B
OKPY’KaIOIlleM MHUPE U B )KU3HU; 3HAKOMCTBO C IOHATHEM HE3aBUCUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEN U €ro poJiblo B
MacCCOBBIX SIBJICHUSIX
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YMeHne BBIOMPATh TOAXOAAIIMA W3YYCHHBIM METOH IS
pemieHus  3aJa4yd, ~ OPUBOJWUTH  NPUMEPHl  MaTeMaTHYECKHX
3aKOHOMEPHOCTEH B MPHUPOJE W KU3HU, PACIO3HABATH IMPOSBIICHUE
3aKOHOB MaTE€MaTHMKH B  HCKYCCTBE, OIKCHIBATh  OT/EIbHBIC
BBIJIAIOIIMECS PE3YJIBTATHI, TOYYCHHBIC B XOJI€ Pa3BUTHSI MATEMaTHKA
KaK HayKH, MPUBOJIUTH MPUMEPbl MAaTEeMAaTHUYECKHX OTKPBITUA W HX
aBTOPOB B OTEYECTBEHHON U BCEMHPHOU UCTOPUU




HEPEYEHDb JJIEMEHTOB COAEPXAHUS, INTPOBEPAEMbBIX HA

OI'D ITO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMEHT COJeP/KAHUSA

1 Yucna v BIYKCICHUS

1.1 HarypanbHble u niensie uyncna. [Ipu3Haky JeMMOCTH HEIbIX YUCEI

12 OOBbIKHOBEHHBIE U JECSTHYHBIE JIpPOOH, MPOILEHTHI, OECKOHEUHbIE

| mepuoauveckue qpoou

13 PaunonaneHbie YHUCIIA. Apudmernueckue onepanuu c
palMoHaIbHBIMU YU CIIAMU

1.4 § JleiictButenpHple  yucna.  ApudMeTHYecKHe — omepauud ¢
JeMCTBUTENbHBIMU YUCIAMHU

15 [IpubnmxEnnbie BBIMHCIICHNS, NPABHIA OKPYIJIEHUS, MPHKUAKA H
OIICHKA Pe3yJIbTaTa BbIUHUCICHHUM

2 Anrebpandeckue BbIpaXeHHUs

2.1 BykBeHHbIE BbIpa)XKeHUsI (BBIPAKEHUS C IEPEMEHHBIMH )

29 Crenenp ¢ muenbiM nokazateneM. CTeneHb C palUOHAIbHBIM
nokaszaresnem. CBONCTBA CTEIIEHU

2.3 MHorouneHsl

24 Anrebpanyeckasi 1poOb

25 Apudmernueckuil KopeHb HaTypalbHOW cTeneHu. JleiictBus ¢
apu(pMeTHYECKMMH KOPHIMHU HATypaJIbHOM CTETEHU

3 YpaBHEHUS] U1 HEPABEHCTBA

31 Lenbie wu HpO?HO—paHI/IOHaHBHHe ypaBHeHusA. Cucrembl U
COBOKYITHOCTH ypaBHEHUH

39 ensie wu ApoOHO-panMoHaNbHBIE HepaBeHCTBa. (CuHcTeMBl U
COBOKYITHOCTH HEPABEHCTB

3.3 Permtenye TeKcTOBBIX 3amau

4 YuciioBble OCIIEI0BATEIBHOCTH

4.1 ITocnemoBaTeaLHOCTH, CIIOCOOBI 3aJaHUs MOCIIEN0BATEILHOCTEMN

49 Apudpmernueckass U reomerpuueckas mnporpeccun. Dopmyna
CJIOXHBIX IPOLICHTOB

5 DyHKIUU

Oyukuus, crnocoOsl 3aaanus pynkuuu. 'padux dynkuun. Obmacte

ONpeseieHuss ¥ MHOXECTBO 3HaueHud QyHkuuu. Hymu  yHkoum.

5.1. | IlpoMexyTKu 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKLIUH.
MaxkcuMyMbl U MUHUMYMBI GyHKIMU. Hanbouibliee 1 HauMeHbllee 3HaYeHHe
(YHKLMHU Ha IPOMEXKYTKE

6 KoopauHaTs! Ha NpsAMOil U IIJIIOCKOCTH

6.1 KoopaunaTHas npsmas

6.2 JlexapTOBBI KOOPAMHATEI HA INIOCKOCTH

7 I'eomerpus

7.1 I'eomeTpuueckue GUIypbl 1 UX CBOICTBa

7.2 TpeyroJibHUK

7.3 MHOroyroJbHUKI

7.4 OKpyXHOCTb U KpyT

7.5 W3mepenue reoMeTpu4eCKUX BEIUUNH




7.6

BekTops!l Ha IIJIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB

8.3 KombunaTtopuka

8.4 MHuoxecTBa

8.5 I'padst




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA
1. Marematuka. Anre6pa : 7-# kiacc : 6a30BbIid YPOBEHbD : YUCOHUK /
FO.H.Makapsrues, H.I'. Munatok, K.1. Hemikos, C.b. CyBopoBa ; mnoj
pen. C.A. TensikoBckoro. — 15-e uzz., nepepad. — Mockaa :
[Ipocsemienune, 2023. —255. [1] c. : un.

2. Marematuka. Anre6pa : 8-if kiacc : 6a30BbIii YPOBEHbD : YUCOHUK /
10.H.Makapsiues, H.I'. Munatok, K.1. Hemkos, C.b. CyBopoBa ; noj
pen. C.A. TensikoBckoro. — 16-e u3j., nepepad. — Mockaa :
[Tpocsemienne, 2023. —319. [1] c. : un.

3. Marematuka. Anre6pa : 9-i kiacc : 0a30BbIii ypOBEHb : YU€OHUK /
10.H.Makapsrues, H.I'. Munatok, K.1. Hemikos, C.b. CyBopoBa ; noj
pen. C.A. TensikoBckoro. — 15-e u3z., nepepad. — Mockaa :
[Ipocsenienune, 2023. — 255. [1] c. : un.

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Marematuka. Anredpa : 7 — 9-e kiacchel : 0a30BbIif YPOBEHD :
METOANYECKOe ocoOue K MpeAMETHON TMHUN y4eOHUKOB 1o anreope FO.H.
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