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TTOSICHUTEJILHA S 3ATIICKA

Anrebpa sBiIS€TCS OJHMM M3 OIOPHBIX KYpPCOB OCHOBHOIO 0OLIero o0pa3oBaHMsA: OHa
o0ecreynBaeT U3y4eHUe APYTruX AUCIHUILINH KaK eCTECTBEHHO-HAYYHOT 0, TAK U TYMaHUTAPHOTO IIUKJIOB,
e€ OCBOEHHE HEOOXOIUMO JJs MPOJOJDKEHUs 00pa3oBaHMs M Ul MOBCEIHEBHOHM ku3HuU. PasButue y
00yJaromuxcsi HAyYHBIX MPEICTABICHUA O MPOUCXOXKICHUH U CYIIHOCTH aireOpandecKux abCTpakiui,
crioco0e OTpakeHUs] MAaTeMaTHYECKOM HayKOH SBJIEHHUN M NPOLIECCOB B MPHUPOJE M OOLIECTBE, POJIH
MaTeMaTHYECKOTO0 MOJACITUPOBAHMUS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (hOPMHUPOBAHUIO
Hay4YHOTO MMPOBO33pEHHMS M KauecCTB MBIIIJICHHUS, HEOOXOAMMBIX sl aJalTalud B COBPEMEHHOM
muppoBoM obrmrectBe. M3yueHue anreOpbl oOecriedynMBacT pa3BUTHE YMEHHUs HAOJIIOAaTh, CPaBHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTH MBILIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBaHHO
00OCHOBBIBAaTh CBOM JICHCTBHSI, BBIBOJBI, (OpMyIUpoBaTh yTBepkIAeHHA. OCBOCHHE Kypca anreOpsl
o0ecreynBaeT pa3BUTHE JOIMUYECKOI'O MBILIUICHUS OOYYaloIUXCsA: OHM HCHOJB3YIOT JEeIyKTHBHbBIE U
MHAYKTUBHBIE pacCyKIEHHs, 0000IIeHNEe U KOHKPETU3allu0, abcTparupoBanie U aHanorut. Ooydenue
aireOpe npezrnonaraeT 3Ha4nTeNIbHBIA 00bEM CaAMOCTOSITENILHON J1€ATEIbHOCTH 00YUYaIOLIUXCSl, TO3TOMY
CaMOCTOSITENIFHOE PEIICHHEe 33a7ad 00yJaIOMIMMUCS SBISETCS pealn3anneil 1esTeIbHOCTHOTO MPHHITUIA
o0OyueHusl.

B cTtpykType mporpammbl yueGHOro Kypca «Anredpa» yriyOon€HHOrO M3ydyeHUs OCHOBHOE MECTO
3aHHMAIOT COJEP)KAaTeNbHO-METOANYECKHE JHHUU: «Yucna W BBIYMCICHUSA», «AJredpandeckue
BBIDAKEHUS», «YPaBHEHMS M HepaBeHCTBa», «DyHkumm». Kaxaas U3 3THX coaepkKaTesbHO-
METOAMYECKUX JIMHUNA pa3BUBAeTCSd Ha MPOTSHKEHUH TPEX JIET M3Yy4YeHHsl Kypca, B3auMOJIEHCTBYS C
JIPYTUMH €ro JUHUSIMH. B Xo1e m3ydeHus Kypca oOydaroIuMCs MPUXOIUTCS JOTHMYECKH PacCyKAaTh,
UCIIOJIb30BaTh TEOPETHUKO-MHOXKECTBEHHBIH S3bIK. B CBA3M ¢ 3TMUM B MporpaMMy ydeOHOro Kypca
«Anrebpay» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTMKH, IPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3Jenax
MaTeMaTHYeCcKoro  o0pa3oBaHMsi M CHOCOOCTBYIOIIME  OBJIAJCHHIO  OOyYarOIIMMHUCS ~ OCHOB
YHUBEPCATBHOTO MaTeMaTH4eCKOro s3bika. ConepiKaTeIbHOW M CTPYKTYPHOH OCOOEHHOCTHIO y4eOHOTO
Kypca «AnreOpay» sIBISI€TCS €r0 MHTETPUPOBAHHBIIM XapakTep.

Conepxxanve JMHMM «YWcClla W BBIYMCIEHHUS» CIY)KUT OCHOBOM JUISl JAJbHEWUINEro H3y4eHUs
MaTeMaTHKH, CIIOCOOCTBYET pPa3BUTHIO Yy OOYYAIOMIMXCS JIOTMYECKOTO MBIIUICHUS, (HOPMUPOBAHHIO
YMEHUS TI0JIb30BaThCSl ATOPUTMAaMH, a TAaKXKe MPHOOPETEHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
JUIS TIOBCETHEBHOW XHM3HHU. Pa3BuUTHE MOHATHS O YMCIEe Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
CBSI3aHO C pAIMOHAIBHBIMA W HPPAMOHAIBHBIMA YHCIAMH, (OPMHPOBAaHUEM TIPEICTABICHUH O
JeMCTBUTENIFHOM 4YHCJe. 3aBepIieHHEe OCBOEHHUS YHMCIOBOW JIMHHUU OTHECEHO K CpelHeMy oOuiemy
00pa3zoBaHMIO.

Conepxkanue JByX ainreOpanyuecKux JTUHUA — «AJreOpanyuecKkue BBIpaKEHUs» U «YpaBHEHUS U
HEPAaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHUIO y OOydYarOIIMXCS MaTeMaTU4YecKoro  ammapara,
HE00XO0IMMOTO JUIsl PEIIeHUs 3a]]a4 MaTeMaTUKU, CMEKHBIX MIPEIMETOB U OKpy»Karollel peansHocTu. Ha
YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs y4eOHBIH Marepwai TPYIIHPYETCS BOKPYT pPallMOHAIBHBIX
BbIpaKE€HUI. AunreOpa JEeMOHCTpUpYET 3HAa4eHHWE MATEeMAaTUKHU KakK s3bIKa ISl [OCTPOCHHS
MaTeMaTHYECKUX MOJeNel, ONMMCAaHUs MPOLECCOB U SBJIEHUI peanpHOro mupa. B 3amaunm oOyueHus
anreOpe BXOJAT TakXKe JalbHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOIUMOro, B
YaCTHOCTH, JJI1 OCBOEHUS Kypca MH()OpPMAaTHKHU, U OBJIAJICHUE HAaBbIKAMM JEJYKTUBHBIX PacCyKICHHH.



[IpeoOpa3oBanne CUMBOJBHBIX (OPM CIIOCOOCTBYET pAa3BUTHIO BOOOpPaXKEHHS, CIIOCOOHOCTEH K
MaTeMaTUYeCKOMY TBOPUYECTBY.

Conepxanne (pyHKIIMOHAIBHO-TPAUUECKON JTUHUM HAIENCHO Ha MOJlydyeHHe OOYy4YaroIMMUCS
3HaHUH O (QYHKIMSIX Kak BaKHEWIIEH MaTeMaTH4eCKOW MOJENd s ONHCAaHHS W HCCIeI0BaHUs
pa3HOOOpa3HBIX MPOLIECCOB W SBICHUH B MpuUpoje W oOmectBe. V3ydeHne marepuaia CriocoOCTBYET
pPa3BUTHIO y OOYy4YalOUIUXCsl yMEHHUS UCIOJIb30BaTh pa3jiMyYHble BbIpA3UTEIbHBIE CPEACTBA S3bIKA
MaTeMaTHKH — CJIIOBECHOTO, CHMBOJIMYECKOTO, Tpaduueckoro, BHOCHUT BKIaa B (opMupoBaHue
MPEJICTABICHUNA O POJIM MATEMAaTUKH B PA3BUTUU [IUBUIM3AMH U KYJIbTYpBHI.

YrinyOn€HHbld Kypc anreOpbl XapaKTepU3yeTcsl W3YYCHHEM JIOTIOJHUTEIBLHOTO TEOPETHYIECKOTO
anmapara M CBS3aHHBIX C HUM METOJOB pelIeHHs 3anay. Anredpa sBISETCS S3bIKOM Ui OIUCAHUs
00BEKTOB M 3aKOHOMEPHOCTEH, CIIY>)KMT OCHOBOM MaTeMaTMYeCKOro mojenupoBaHus. Ilpu stom camm
00BEKThl MATEeMAaTUYECKUX YMO3AKIIIOUEHUH U TMPHUHATHIE B ainreOpe MpaBWiia UX KOHCTPYHPOBAHUS
CHOCOOCTBYIOT (POPMHUPOBAaHHIO YMEHHUH OOOCHOBBIBATH M JOKa3bIBaTh CYXKIEHHUS, DPa3BHBAIOT
MaTeMaTUYECKYI0 MHTYHUIMIO, KPATKO U HATJSIHO PACKPBIBAIOT MEXAaHU3M JIOTHYECKHX MOCTPOCHUN U
ydaT uX IpUMeHeHnI0. TeM caMbIM anredpa 3aHuMaeT OJHO U3 BEIYHINX MeCT B (DOPMUPOBAHHH HAYIHO-
TEOPETUUECKOTO MBIIUICHHS 00YJYarOIIUXCS.

CornacHo yuebHOMY TMuiaHy B 7-9 kimaccax u3ydaercs y4deOHBIH Kypc «AureOpa», KOTOPBIH
BKJIIOUAET CJIEIYIOIINE OCHOBHBIC paslieNibl coaepkaHus: «Uucina U BBIYHCICHUS», «Aredpandeckue
BBIPAKECHUS», «Y PABHEHUS U HEPABEHCTBA», «DyHKIIUN.

Ha u3yuenue yue6HOro Kypca «Ajaredopa» orsoaurcsi 408 yacos: B 7 kiacce — 136 yacos (4
yaca B Heles0), B 8 kiacce — 136 yacoB (4 yaca B Henenw), B 9 kiaacce — 136 yacoB (4 yaca B
HeHeI0).

[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI YUEBHOI'O KYPCA «AJI'EBPA»
HA VYTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHM A

JIMYHOCTHBIE PE3VJIbTATHI

JIMIHOCTHBIE Pe3yIbTaThl OCBOSHUS MPOTPAMMBI IT0 MATEMATHKE XapaKTePU3YIOTCS B YACTH:

1) maTpuOTHYECKOTO BOCTIUTAHUS:

NPOSIBJICHHEM HWHTEpeca K TMPOLUIOMY W HACTOANIEMY POCCHUICKOW MaTeMaTHWKH, IIEHHOCTHBIM
OTHOIIEHHEM K JOCTHKCHHUSM POCCHUHUCKUX MaTEMaTHKOB M POCCUMCKONW MaTeMaTUYeCKOW IIKOIBI, K
UCTIOJTb30BAHUIO ATHX JOCTH)KCHHUI B IPYTUX HAYKaX M MPUKJIAIHBIX chepax;

2) Tpa)k/IaHCKOTO U TyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

TOTOBHOCTBIO K  BBINIOJHEHUIO OOSI3aHHOCTEH TpaKIaHWHA ¥ pealM3allid  ero IMpas,
MPEJCTaBICHUEM O MaTeMaTHYeCKUX OCHOBaX (YHKIIMOHMPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLenyp TpaxxAaHCKOro oOIecTBa (HAmpuUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKICHHIO
ATUYECKHX NPOOJIEeM, CBSI3aHHBIX C MPAKTUYECKUM TMPUMEHEHHEM IOCTHKEHHA HAyKH, OCO3HAHHEM
BaXHOCTH MOPAITBHO-3THYECKUX MPUHITUIIOB B JEATCIILHOCTH YUEHOTO;

3) TpyZIOBOTO BOCIIUTAHUS:

YCTAaHOBKOH Ha AaKTUBHOEC Yy4YacTHE B PEIICHWH NPAKTHUYSCKHX 3a7ad MaTeMaTHYECKOH
HANPaBIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MAaTEMaTHYECKOro 0Opa3oBaHUs HA MPOTSHKEHWU BCEW JKU3HU
JUISl YCTICITHOM MPO(EeCCHOHATBHOW JESITEIbBHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM
BBIOOPOM U MOCTPOCHHEM HHIUBUIAYATbHOW TPACKTOPUU OOpa30BaHMs M JKU3HEHHBIX IUIAHOB C YYETOM
JMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTENH;

4) 5CTETUYECKOT0 BOCIIUTAHMUSL:

CIOCOOHOCTBIO K DMOIMOHAIBHOMY M ICTETUYECKOMY BOCIPHSATHIO MaTEeMaTHYECKHX OOBEKTOB,
3a/1a4, peleHui, pacCyKJIeHHUI, YMEHHUIO BUIETh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHoCTeN HAYYHOTO TO3HAHMUS:

OpHUEHTAINEeH B IEATEITHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAyUYHBIX MPEICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, IPUPOJIbI U 00IECTBA, TOHUMAaHUEM MaTeMaTH4YeCKONW HAyKU Kak
cdepbl YeTOBEUECKON NEATENLHOCTH, ITANOB €€ Pa3BUTUS M 3HAYMMOCTH JJIS Pa3BUTHUS ITUBUIIM3AIINH,



OBJIAJICHUEM SI3BIKOM MATEeMATHKH M MaTEeMATHYECKOH KYyJIbTYypOWl KaK CPEICTBOM IO3HAHHUS MUPA,
OBJIA/ICHUEM HaBBIKAMH MCCIICOBATEIBCKON ACATEIBHOCTH;

6) Gu3MUECKOTO BOCIUTAHUS, (POPMHUPOBAHUS KYIbTYphl 3J0POBbSI H  AMOIHUOHAILHOTO
OJraromosydus:

TOTOBHOCTBIO TPHUMEHITh MAaTEMAaTHYECKHE 3HAHHUS B HMHTEPECaxX CBOETO 3JI0POBbS, BEIACHUS
3I0pOBOTO 00pa3a JKM3HMU (3I0pPOBOE MHUTAHUE, COATAHCUPOBAHHBIM pPEXHM 3aHATHH M OT/bIXA,
perynsipHasi pu3HUECKas aKTUBHOCTH), C(hOPMHUPOBAHHOCTBHIO HABbIKA pe(ICKCHU, MPU3HAHUEM CBOETO
npaBa Ha OIMMOKY M TAaKOTO JKE IpaBa JIPYroro YeIoBeKa;

7) 9KOJIOTHYECKOTO BOCITUTAHUS:

OpUCHTAIlMC Ha NPUMCHCHHE MAaTeMaTHYECKUX 3HAHWUH IS pelIeHus 3aigad B OO0JIACTH
COXPAHHOCTH OKPY)KAIOIICH Cpeibl, IUITAHUPOBAHUS MOCTYIIKOB U OICHKH UX BO3MOXKHBIX TOCIEICTBUN
JUISL OKpYIKAroIIeH Cpe/ibl, OCO3HAHHEM TJI00AIILHOTO XapaKkTepa SKOJIOTMYECKHX MPOOJIeM M MyTed HX
pelICHNUS;

8) ajganTanyuy K U3MEHSIONIMMCS YCIIOBUSIM COIIMAIbHOW M IPUPOTHON CPEJIbI:

TOTOBHOCTBIO K JICWCTBUSM B YCIOBHUSX HEONPEACIEHHOCTH, IOBBIIICHHIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO JESTEeIbHOCTh, B TOM YUCIIC YMCHHE YUUTHCS Y APYTHX JIHOJCH,
pHOOpPETaTh B COBMECTHOM JISATEIIBHOCTH HOBBIC 3HAHMSI, HABBIKA M KOMITICTCHITUHU U3 OIBITA IPYTHX;

HEOOXOIMMOCTBIO B JOPMHUPOBAHUYU HOBBIX 3HAHUH, (POPMYIIUPOBATH UCH, TOHATHUS, TUIIOTE3bI 00
00BEKTaX U SBIICHUSIX, B TOM YHCJIC PAHEEC HEM3BECTHBIX, OCO3HABATH JIe(DUIIUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHC;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIUIO KaK
BBI30B, TPEOYIOIIHMI KOHTPMED, KOPPEKTUPOBAThH IIPUHIUMAEMbIC PEIICHUS U ACUCTBUS, POPMYIUPOBATH U
OIICHUBATH PUCKH W IMOCIICIACTBUS, (OPMHUPOBATH OIIBIT.

METAITIPEJJMETHBIE PE3VYJIbTATBI

B pesynbrare ocBoeHMs TPOrpaMMbl 10 MaTEMaTHKE Ha YPOBHE OCHOBHOT'O O0ILEro 00pa3oBaHus y
oOyuatonierocst 0ynyT coOpMUPOBAHBI METANIPEAMETHBIE PE3YIbTAThl, XapaKTEPU3YIOIIMECS OBJIAJCHUEM
YHUBEPCAJIbHBIMH 1103HABATEIbHBIMH JIEHCTBUAMHU, YHUBEPCAIbHBIMA KOMMYHHKATUBHBIMU JIEHCTBUSAMU
Y YHUBEPCAJIbHBIMH PETYISITUBHBIMU JEHCTBUSIMH.

[To3HaBarenbHbIe YHUBEpCAIbHbBIE YUeOHbIE NEHCTBUS

ba3oBrle mornueckme AeMCTBHUS:

BBISBIISATh M XapaKTEPU30BaTh CYILECTBEHHbIE MPHU3HAKM MaTEMAaTUYECKUX OOBEKTOB, MOHSITHUH,
OTHOULICHUN MEXAY NOHITUSIMH, (POPMYIHPOBATh ONpPEAETICHUS OHITUN, yCTaHABINBATh CYLIECTBEHHBIN
IpU3HAK Kiaccu(UKaluu, OCHOBaHMs JUIsd 0000IIEHUS U CPABHEHUS, KPUTEPUH ITPOBOIMMOTO aHAIIN3a,;

BOCIIPUHUMATh, (OPMYyJIUpOBAaTh U  MpeoOpa3oBBIBATH  CYKJEHUS:  YTBEpAUTEIIbHBIE U
OTpHILIaTENIbHBIE, €TUHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITH MAaT€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs B (akTax, AAHHBIX,
HaOJMIONGHUSAX M YTBEPXKJIEHUSAX, Mpe/ularaTb KPUTEPUH JJIs  BBIIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEUMIL;

JenaTh BBIBOABI C HCIOJIb30BAaHMEM 3aKOHOB JIOTMKM, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIIOUeHHUH 110 aHaJIOTHH;

pa3bupath JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSIMBIE U OT IPOTUBHOTO), TPOBOJAMUTH
CaMOCTOSITENIbHO JIOKa3aTelbCTBa MaTeMaTHMUECKUX (aKTOB, BHICTpPAUBaTh apryMEHTAIMIO, NMPUBOJIUTH
OpUMEpbl U KOHTPIPUMEPBI, TNPUMEHATh METOJl MaTeMaTUYeCKOW HWHIYKUUH, OOOCHOBBIBAThH
COOCTBEHHBIE PacCYX/ICHUS;

BBIOMpATh Ccroco0 pemieHust y4eOHOM 3ajaud (CpaBHMBATh HECKOJIBKO BapHAHTOB pEIIEHHUS,
BbIOMpaTh HanboJIee MOAXOSAIMINN C YYETOM CaMOCTOSITENIbHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBble uccienoBarenbCckue JeMCTBUS:

HCIIOJIb30BaTh BOIPOCHI KAk MCCIEA0BAaTENbCKUN WHCTPYMEHT IO3HAHUS, (QOPMYIHPOBATH
BOTIPOCHI, (PUKCUPYIOIIHE MPOTHBOpEUYHE, NpoOJIEeMy, CaMOCTOATEIBHO YCTAaHABIMBAaTh HMCKOMOE U
JaHHOE, (POPMUPOBATh T'MIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIMIO, MHEHHE;



MPOBOAWTH TI0O CAMOCTOSTETFHO COCTaBJICHHOMY IUIaHY OKCIIEPUMEHT, WCCIEI0BaHUE 10
YCTaHOBJICHUIO OCOOEHHOCTEH MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXTY COOO0M;

CaMOCTOSTENILHO  (POpMYIHpPOBaTh OOOOIICHHWSI W BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHOTO
HaOJIFO/ICHUS, MCCIIEIOBAHUs, SKCIIEPHUMEHTA, OIICHWBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3yJbTaTOB,
BBIBOJOB 1 0000IIEHNI;

NPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOIECCA, a TAKXKE BBIIBHTATh IPEAINIOIOKEHHS O €ro
Pa3BUTHU B HOBBIX YCIIOBHSIX.

Pa6ota ¢ nuadopmanueii:

BBISIBJISITH HEJJOCTATOYHOCTh ¥ M30BITOYHOCTh MH(GOPMAIIUH, TAHHBIX, HEOOXOTUMBIX ISl PEIICHUS
3aj1auu;

BEIOHMpaTh, aHAIM3UPOBATh, CHCTEMATU3HPOBATh U WHTEPIPETHPOBATH WH(MOPMAILIUIO PA3IAIHBIX
BUJIOB ¥ (pOPM IIPEICTABIICHUS;

BEIOMpaTh (hopMy TpencTaBieHus] WHGOPMAIMU U WLTFOCTPUPOBATH pEIIaeMbIe 3a/la4ll CXEMaMHU,
JIrarpaMMaMu, HHOU TpaduKoi U UX KOMOMHAIUSIMH,

OIICHUBATh HAJAEKHOCTh MH(DOPMAIIMU TIO KPUTEPUSIM, TPEUIOKCHHBIM MM CHOPMYITUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHHKaTHBHBIC YHUBEPCAIBHBIC YICOHBIC IEHCTBUS

BOCIIPUHUMATh U (POPMYJIMPOBATH CYXJICHUS B COOTBETCTBUU C YCIOBHSIMH M UEIISIMU OOIICHHS,
SICHO, TOYHO, TPAMOTHO BBIPAQXAaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M THCHbMCHHBIX TEKCTaxX, /1aBaTh
TIOSICHEHHUSI 110 XOJIy PEIICHHUS 3a71a4l, KOMMEHTUPOBATh MOJIyUYSHHBIH Pe3yJIbTarT;

B XOJI¢ O0OCYXJICHHUS 3aJIaBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMO TEMBbI, TPOOJIEMEBI, peIraeMoit
3aJa4d, BBICKA3bIBaTh WJCH, HAIICJICHHBIC HAa IIOMCK pPEIICHUS, COMOCTABIATh CBOM CYXKICHHS C
CYKICHUSIMH JIPYTUX YYAaCTHHUKOB JIMAIOra, OOHAPY)KMBATh pa3MuMe W CXOACTBO IO3UIUH, B
KOPPEKTHOH popme hopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAKEHUS;

NPEICTABISITh  PE3yAbTaThl  PEIICHUS  3aJadd, OKCIICPUMEHTA, HCCICIOBAaHUS, IPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (hopMaT BBICTYIUICHHS C Y4€TOM 3a7ad Mpe3eHTallM U OCOOEHHOCTEH
ayJUTOPUH;

MOHUMATh U HCIOJI30BaTh MPEUMYIIECTBA KOMaHIHOW U MHAWBUYaTbHOU pabOTHI IPU PELICHUN
yU4eOHBIX MaTeMaTHYeCKHX 3aj7ad, MPUHUMATh IeJh COBMECTHOW JIEATEIHHOCTH, ILIAHHPOBATH
OpTaHMU3AIMI0 COBMECTHOW paboThI, pacipeesiTh BUIbI pabOT, JOrOBapUBATHCS, 00CYKIaTh MpoIecCe U
pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JTFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopMax padoThl (00CYkAeHUS, OOMEH MHEHUI, «MO3TOBBIE IITYPMBI» H
WHBIC); BBIMOJHATH CBOIO YacTh pabOTBI W KOOPAMHHPOBATH CBOM JCHCTBHS C JPYTHMH WICHAMHU
KOMaH/bl, OIICHMBaTh KAaueCTBO pe3ylbTaTa M KadecTBO CBOETO BKIajga B OOIIMI pe3ylnbTaT Mo
KpUTEpUsIM, CHOPMYITUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynstuBHbIe yHUBEpCaTbHBIC y4eOHbIE TEHCTBUS

Camoopranu3anus:

BBISBJISITH MPOOJIEMBI ISl PEIIeHUs B JKU3HEHHBIX M YU4EOHBIX CHUTYallUsSIX, OPHUEHTHUPOBATHCA B
Pa3TUYHBIX MTOIX0JIaX MPUHATHS PEIICHUH (MHINBHIyaIbHOE, TPYIIIIOBOE);

CaMOCTOSITENILHO COCTABIIATH IJIAH, AITOPUTM PEIICHUs 3a7auu (WK €ro 4acTh), BRIOUPATh Cocob
pelieHusT ¢ yYETOM HMEIONIUXCSI PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTCH, apryMEHTHPOBATh H
KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ yu€TOM HOBOUM MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOIIMOHATEHBIN HHTEIICKT:

BIQJIETh CIOCOOAMHM  CaMONPOBEPKH, CAMOKOHTPOJS Tpolecca U pe3yibTara pelieHus
MaTeMaTHYECKOH 3aa9i, CAMOMOTHBAIIMH U PedIieKCchu;

MPEIBUIETh TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a4i, BHOCUTh KOPPEKTUBHI B
JESITEIIbHOCTh Ha OCHOBE HOBBIX OOCTOSTEIBCTB, HAHJACHHBIX OIIMOOK, BRIABIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa ACSITEIbHOCTU MOCTABICHHOMN 1€ U YCIOBUSM, OOBSICHSTH
MIPUYWHBI JIOCTYDKEHUS WM HEJIOCTHDKCHUS IIeTTH, HAXOJUTh OMIMOKY, JaBaTh OICHKY MPHOOPETEHHOMY
OTIBITY;

BBIPQ)XKaTh SMOIIMH NP U3YUYCHHH MATEeMaTHYECKUX OOBEKTOB M (DaKTOB, JaBaTh AMOIMOHATBHYIO
OIICHKY PEIICHUS 3a]a4u.



[MPEAMETHBIE PE3VJIbTATHI

K xoHny o0yuenusi B 7 kjiacce 00yJaronuuics MOJTyIUT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucna v BBIYKCICHUS

PanmonaneHble yncIa.

[Tepexoauth OT OAHOM (OPMBI 3aMUCH YUCEN K APYroi (mpeoOpa3oBhIBATh NECATUYHYIO JpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO JAECATUIHYIO IPOOH).

Hcrnonb30BaTh MOHATHS MHOXKECTBA HATYPAJbHBIX YHMCENl, MHOXKECTBA IEIBIX YHCEN, MHOXECTBA
palroHaIbHBIX YUCEI IPU PEIICHUH 3aJ1a4, IPOBEACHUH PACCYKICHUN U 10Ka3aTeIbCTB.

[TornMath 1 OOBSCHATH CMBICH MTO3UIIMOHHON 3aITMCU HATYPAJIBLHOTO YHUCIIA.

CpaBHUBATH U YIOPSAIOYNBATH PALIMOHAIBHBIE YUCIIA.

BeimonusATe, coderas YCTHbIE H THUCHbMEHHBIC TNPUEMBI, apu(METUYECKHE JACUCTBHS C
paloHaIbHBIMU YHCIIAMU, UCIIOIb30BaTh CBOWCTBA YHCEI U MPaBHIIa JEHCTBUIA, MPUEMBI PAllMOHATIBHBIX
BBIYMCIICHH.

BhINOTHATE A€HCTBUSA CO CTENEHSIMU C HaTypalIbHBIMU MOKA3aTEIISMU.

Haxoauth 3HaueHWs YUCIOBBIX BBIPAKEHHM, COJACPIKAIIMX PAIlMOHAJBHBIE YHCIIAa U CTEICHH C
HATYpaJIbHBIM TIOKa3aTelieM, IPUMEHSITh pa3HOOOpa3HbIe CIIOCOOBI U MPUEMBI BBIYUCICHUS, COCTABIATh U
OIICHUBATh YHCJIOBBIC BBIPAKEHHUS IMPHU PEHICHWH NPAKTUYCCKUX 3a7ad U 3a/ad U3 JAPYTUX y4eOHBIX
PEIMETOB.

OKpyrnarTh uuciaa C 3aJaHHOM TOYHOCTBIO, a TaKXXE I10 CMBICIY TMPAKTHYECKON CHUTYaIluu,
BBITMIOJHATh MPUKHUAKY U OLEHKY pe3yJbTaTa BBIYUCICHUN, OIICHKY 3HAYEHUU YUCIIOBBIX BBIPAKECHHI, B
TOM YHCJIC TIPU PEIICHUU MPAKTUUECKUX 3a/1a4.

Pemmath TekcToBbIE 32124 apu(PMETHIECKUM CIIOCOO0OM, HCIIOIb30BATh TA0JIHUIIbI, CXEMBI, YEPTEIKHU,
JIpYTUE CPEJICTBA MPEACTABICHUS JaHHBIX MIPH PEIICHUH 3a]1a4.

Pemath  mpakTUKO-OpMEHTHUPOBAHHBIC  3a/ayl, CBSI3aHHbIE C  OTHOIIEGHHWEM  BEIUYHH,
MPOMOPIIMOHAIIBHOCTBIO BEJIMYMH, TPOLEHTAMU, WHTEPIPETUPOBATH PE3YJbTAThl PEUICHUS 3a/ad C
y4€TOM OrpaHUYCHUM, CBSI3aHHBIX CO CBOMCTBAMHU PacCMaTPUBAEMBIX 0OBEKTOB.

JlenumocTsb.

Jloka3biBaTh ¥ IPUMEHSATH MPU PELICHUU 33]a4 MIPU3HAKU JIeTUMOCTH Ha 2, 4, 8, 5,3, 6, 9, 10, 11,
MPU3HAKY JICIMMOCTH CYMMBI U IPOU3BEICHHUS IIEJIBIX YHCETI.

PacknaapiBaTh Ha MHOXKHUTENN HATYpalbHBIE YHCIIA.

CB00OOHO OTIEpUPOBATH MOHATUSIMU: YETHOE YUCIIO, HEUETHOE YHCIIO, B3AMMHO MPOCTHIC YUCIIA.

Haxoauth HanOonpluii o0mIMiA eTUTenh U HauMeHbIlee o0lee KpaTHOE YHCeNl W MCIOJb30BaTh
WX TPU PEIICHUH 3a7a4, IPUMEHATH anroput™ EBkina.

OnepupoBath MOHSATHEM OCTATKa MO MOJIYIIIO, TPUMEHSTh CBONCTBA CPAaBHEHUH IO MOJYIIIO.

Anrebpanyeckue BbIpaKeHHs

BripaxkeHus ¢ nepeMeHHbIMU.

Hcnonp3oBarh anredpandeckyrd TEPMUHOJIOTHIO W CHMBOJIMKY, TPUMEHSATH €€ B IIpoliecce
OCBOEHUS y4eOHOr0 MaTepuarna.

Haxonuth 3HaueHNsT OYKBEHHBIX BBIPQKCHUH TPH 3aJaHHBIX 3HAYEHUAX TIEPEMECHHBIX.

Hcnonk30BaTh MOHSITHE TOXKIECTBA, BBIMONHITH TOXIESCTBEHHBIE MPEOOPA30BAHMS BBIPAKECHUI,
JTIOKa3bIBaTh TOXKICCTRA.

MHorouyieHsl.

BeimoHATE  TIpeoOpa3oBaHUs IETIOTO  BBIPAKEHHWST B MHOTOWIECH MPHUBEICHUEM IMOAO00HBIX
CJIaraeéMbIX, PaCKPBITHEM CKOOOK.

BrimonHATE neficTBUs (CIIOKEHUE, BRIYUTAaHUE, YMHOXKEHHE) C OJTHOWICHAMH U C MHOTOWICHAMH,
OPUMEHSTh (OPMYJIBl COKPAIIEHHOTO YMHOXXEHHs (KBaapaT M KyO CyMMBI, KBaapaT M KyO pa3HOCTH,
Pa3HOCTh KBAJIPaTOB, CyMMa U Pa3HOCTh KyOOB), B TOM YHCJIC JIs YITPOIICHUSI BEIYUCIICHUH.

OcCymIecTBIATh pa3NoKeHWE MHOTOUYJICHOB HAa MHOXKHUTEIH C IMOMOIIBI0 BBIHECEHHS 3a CKOOKHU
00111eT0 MHOXHUTEJS, TPYIITUPOBKH CJIaraeMbIX, MPUMEHSISI JOPMYITBI COKPAIIEHHOTO YMHOXKEHHUSI.

[TpumeHsTh MpeoOpa3oBaHUsT MHOTOWICHOB [UIS PEIICHHs] Pa3IUYHBIX 3a/ad U3 MaTeMaTUKH,
CMEXHBIX MPEMETOB, U3 peaTbHON MPAKTHKU.



Hcnonb30BaTh CBOMCTBAa CTeNeHEW ¢ HATypalbHBIMHM TIOKa3aTeNsAMU JUIsl TpeoOpa3oBaHUs
BBIPAXKEHHUI.

YpaBHEHMs U HEPABEHCTBA

Pemare nuHelWHbIE ypaBHEHMs ¢ OJHOM NEPEMEHHOM, IPUMEHSIS NIpaBUIa MIEPEX0Aa OT UCXOAHOIO
YPaBHEHUS K PABHOCUIIBHOMY eMy. [IpoBepATS, SIBISETCS 1M YUCI0 KOPHEM YPaBHEHUS.

[TonOupars npumepsl Nap 4MCEIN, SBISIOIIMXCS PELIEHUEM JIMHEHHOIO YpaBHEHMsS C JABYMS
[IEPEMEHHBIMMU.

CrpouTh B KOOPAMHATHOM IIOCKOCTU TpadUK JIMHEHHOrO YpaBHEHHUS C ABYMS MEPEMEHHBIMHU,
HOJIB3YACh TPapUKOM, IPUBOIUTH IPUMEPHI PELICHUST YPABHEHUSI.

Pemiate cuctemsl IByX JIMHEHHBIX YPaBHEHUH C IByMsI IEPEMEHHBIMH, B TOM YHCIIE T'papUUECcKH.

CocTaBisTh M pellaTh JUHEHHOE YpaBHEHME WJIM CUCTEMY JIMHEWHBIX YpaBHEHHUH IO YCIOBHIO
3aJ]a4M, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3aJjau IIOJyYE€HHBIN PE3yJIbTaT.

DyHKIMHU

KoopauHnats! u rpaduku.

N300paxaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIIME 3a/laHHBIM KOOpJUHATAM, JIy4H,
OTpPE3KHU, UHTEPBAIIbI, 3alIMCHIBATh YHUCIIOBBIE IPOMEKYTKH Ha aaredpanuecKoM s3bIKe.

OtMmeuaTs B KOOPAMHATHOM MJIOCKOCTHU TOYKH I10 3a/1aHHBIM KOOPJIMHATaM.

DyHKIUH.

CrpouTth rpaduku TUHEHHBIX ()YHKIIHHA.

OnuceIBaTh ¢ HOMOIIBIO (PYHKIIMHA N3BECTHBIE 3aBUCUMOCTH MEX/y BETMUYMHAMHU: CKOPOCTh, BpeMs,
paccrosiHue, 1IeHa, KOJIHYECTBO, CTOUMOCTD, IIPOU3BOAUTEIBHOCTD, BpeMsi, 00bEM pabOTHI.

HaxonuTh 3HaueHune GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonnmare rpaduueckuii crmocod NpeACTaBICHUS M aHalW3a WH(QOpPMAIMKM, W3BJICKaThb U
UHTEPIPETUPOBATH UHPOPMALIUIO U3 IPa(PUKOB peanbHbIX MPOLIECCOB U 3aBUCUMOCTEH.

Hcnonp3oBaTe CBOWCTBA (YHKIUMH g aHamm3a TPa@uUKOB peabHBIX 3aBHCUMOCTEH (HYIH
(GYyHKLMHU, TPOMEKYTKH 3HAKOMOCTOSHCTBA ()YHKLIUHU, TPOMEKYTKH BO3PACTaHUs U YObIBaHUS (DYHKIINH,
HauOoJbIlIee U HAaMMEHbLIee 3HaueHUsl (QYHKIUN).

Hcnonb3oBate rpaduku Uil UCCIEJOBAHUS MPOLECCOB U 3aBHCUMOCTEH, MpU PELICHUH 3a/1ad U3
JIPYTUX y4eOHBIX MPEIMETOB U peaIbHOM JKU3HH.

K xonny o0yuenusi B 8 kj1acce 00yJaronuiics moryquT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucna v BBIYUCICHUS

HppauyroHanbHbIE YKCIIA.

[ToHuMaTh 1 UCIIONIB30BATh MIPEACTABICHHS O PACIIMPEHUH YHCIOBBIX MHOKECTB.

CB00OJIHO OmMEepUpPOBATh MOHATUSAMU: KBAIPATHBIN KOpPEeHb, apu(MeTHUECKUI KBaJApaTHBIA KOPEHb,
UPpAlMOHATIFHOE YHCIIO0, HAXOAWTh, OLIEHWBATh KBaJpaTHbIE KOPHH, MCIONB3YS MPU HEOOXOIMMOCTH
KaJIbKYJIATOP, BBINOJHATH MPE0Opa3oBaHUs BBIPAKEHUHM, COJAEpKALIMX KBaJpaTHbIE KOPHH, HUCIOJIb3Ys
CBOMCTBA KOpHEHN.

Hcnonp30BaTh HayallbHbIE MPEACTABICHUS O MHOXKECTBE JACHCTBUTENBHBIX YHCEN Ul CpaBHEHUS,
OKpPYTJICHUS ¥ BBIYUCIICHUH, N300pakaTh ACHCTBUTEIbHBIC YHCTIA TOYKAMHU Ha KOOPIAUHATHON TIPSIMOM.

Hcnonp30BaTh 3amucy OOJBIIMX M MaJbIX YHCEN C MOMOIIBIO JIECATHYHBIX JIpo0eil u creneHei
yucia 10, 3anuckiBaTh U OKPYTJISTh YMCIOBBIE 3HAYEHUS PEATIbHBIX BEIMYUH C UCIOJIb30BAHUEM Pa3HBIX
CHUCTEM U3MEPEHMII.

JleIuMOCTb.

CB0OO/IHO oOmepupoBaTh MOHATHEM OCTaTKa MO MOAYJIO, HMPUMEHSATh CBOMCTBA CpPaBHEHMH 110
MOJyJIF0, HAXOJUTh OCTATKH CYMMBI U ITPOU3BEACHHUS 110 JAHHOMY MOZYJIIO.

AnrebGpanyeckue BbIpaKeHHs

JpoOHo-paninoHa bHbIE BEIPAXKEHUSI.

Haxoauts nonmycTiumble 3Ha4YEHUS IEPEMEHHBIX B IPOOHO-PAIIMOHATILHBIX BBIPAKEHUSX.

[TpuMeHsSITh OCHOBHOE CBOMCTBO palliOHAIBHOM IpOOH.

BeimonHsATe  TpuBeneHUE anreOpandeckux Apobei K o0meMy 3HaMEHATeNo, CIOXKEHHE,
YMHOXXEHUE, JIeTICHHE anreOpanyeckux Apooeii.



BBINONHATE TOXK/IECTBEHHBIE TPEOOPa30BAHNUS PAIMOHAIBHBIX BBIPAKCHHH.

[TpumensaTh NpeoOpa3oBaHUsl BBIPAKEHUH MJIS pEIIEHHMs pasjIMYHbIX 337ad W3 MaTeMaTHKH,
CMEXHBIX IIPEMETOB, U3 PEAbHON IIPAKTUKHU.

Crenenu.

[TprMeHATHh MOHATHE CTENEHM C LIEJIBIM IOKA3aTelieM, BBIMOIHATh MPeoOpa3oBaHMs BBIPAKECHUH,
COJIEpKalIUX CTEICHU C LENIbIM IIOKa3aTEeIIEM.

HppanmoHanbHble BEIPAXKEHUS.

HaxonuTe nonmycTumble 3HA4Y€HHs MEPEMEHHBIX B BBIPAXKEHUAX, COAEPXKALIMX apUPMeTHUYECKHe
KBaJIpaTHbIE KOPHHU.

BeinonsaTe npeoOpa3oBaHys HPPALMOHAIBHBIX BBIPAXKEHUN, UCIIOJIB3YsI CBOMCTBA KOPHEH.

YpaBHEHMs U HEPABEHCTBA

Pemars kBagpaTHbIC ypaBHEHUS.

Pemate 1poGHO-palimoHaIbHBIE YPaBHEHHUS.

Pemarb nuHElHbIE ypaBHEHHsS C IapaMeTpPaMM, HECJIOKHBIE CHCTEMbI JIMHEHHBIX YPaBHEHHH C
napaMmeTpami.

IIpoBoauTh HCCIENOBAaHUS YPAaBHEHUNM W CUCTEM YPAaBHEHMM, B TOM 4YMCIE C IPUMEHEHUEM
rpadu4ecKuX NpeCcTaBiIeHNH (yCTaHABIUBATh, UMEET JIM YpaBHEHUE WIIM CUCTEMa YpaBHEHUH pElICHNs,
€CJIM UMEET, TO CKOJIBKO, U IIpoyee).

[lepexoauTh OT CIIOBECHOH (HOPMYIHPOBKH 3aqaud K e€ anreOpandeckoidl MOJENH C TOMOIIBIO
COCTAaBJICHUS YPABHEHMsI MJIM CHCTEMbl YPAaBHEHUH, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM
3a/1a4M ITOJIYYEHHBIN pe3ynbTart.

ITpuMeHATh CBOMCTBA YHUCIIOBBIX HEPAaBEHCTB JMJI CPAaBHEHHMs, OLIEHKH, pELIaTb JIMHEHHBIE
HEPAaBEHCTBA C OJIHOM MEPEMEHHON M MX CHUCTEMBI, J1aBaTh Ipa@HUUECcKyl0 WIIIOCTPALHUIO MHOXKECTBA
pELIEHUI HEPABEHCTBA, CUCTEMbI HEPAaBEHCTB.

DyHKIMHK

[ToHumaTh W HCHONB30BaTh (YHKIMOHAJIBHBIE MOHATUS M S3bIK (TEPMHUHBI, CHMBOJIUYECKUE
0003Ha4YeHUsI), ONPEIENATh 3HaueHHWE (YHKIMM [0 3HAYEHUIO apryMeHTa, OMNpENeNsTh CBOWCTBA
GyHKLIMY 110 €€ rpaduKy.

Crtpouts rpaduku pyHKIHH , ONKUCHIBATh CBOMCTBA YHUCIOBOM (YHKIMH 110 €€ rpaduky.

K xonny o0yuenusi B 9 kijiacce 00y4aronuuiics MoyquT CICIYIONTUE TPEIMETHBIC PE3YJIbTATHI:

Yucna v BBIYMCIECHUS

CB000OIHO OnIEpUpPOBATh MOHATHUSAMU: KOPEHb n-U CTENEHH, CTENIEHb C PallMOHAIbHBIM ITOKA3aTeNIeM,
HaXOJIUTh KOPEHb 11-i CTENEHH, CTENEHb C PallMOHAJIBHBIM MOKa3aTeNIeM, UCIIOJIb3Ysl P HEOOXOIUMOCTH
KAJIBKYJISATOP, IPUMEHATH CBOMCTBA KOPHSI 1-U CTENIEHHU, CTENIEHU C PAllMOHAJIbHBIM IIOKA3aTEIIEM.

Hcronb30BaTh MOHATHE MHOMKECTBA JEHUCTBUTEIBHBIX YUCEN IPU PELICHHUM 3a1ad, MPOBEICHUU
pacCyXJI€HUM U I0Ka3aTeNIbCTB.

CpaBHUBaTh W YNOPSIOYMBATH JEHCTBUTENIBHBIE YHUCIA, OKPYIVIATH JCHCTBUTEIBHBIE YHUCIA,
BBIIIOJIHATH PUKUAKY PE3YyIbTaTa BEIYUCICHUN, OLIEHKY YHCIIOBBIX BBIPAKEHUM.

Anrebpanueckue BhIpaXKEHUS

CB0OOO/IHO oOmepupoBaTh MOHATHEM KBAJPaTHOTO TPEXWIEHA, HAXOAWTh KOPHU KBaJPaTHOTO
TpEXUJICHA.

PacknanpiBaTh KBaApaTHBIN TPEXUIIEH HA IMHEWHBIE MHOKHTEIIH.

YpaBHEHUs U HEPABEHCTBA

Pemarp nuHeiiHble W KBaJpaTHblE YpaBHEHUS, YpPaBHEHHUs, CBOJSIIMECS K HUM, JApoOHO-
paloHaIbHbIE YPaBHEHUS.

PemaTe HecI0KHbBIE KBaIpaTHBIE YPAaBHEHHUS C TAPAMETPOM.

Pewrats yiMHENHbIE HEPAaBEHCTBA, KBAJIpaTHbIE HEPABEHCTBA, HCIIOIB30BAaTh METOJ HMHTEPBAJIOB,
n300paxkaTh pelIeHre HEPaBEHCTB Ha YHUCIOBOM MPSIMOM, 3aIIUCHIBATh PEIICHHE C ITOMOIIbIO CHUMBOJIOB.

Pemrats cucreMsl ByX JIMHEWHBIX YPABHEHUM C IBYMs [ICPEMEHHBIMUA U CUCTEMBI IBYX YPaBHECHMIA,
B KOTOPBIX OJTHO YPaBHECHHUE HE SIBIISICTCSA JTMHCHHBIM.

Pemrats Hec10KHBIE CUCTEMBI HEJIMHEWHBIX YPABHEHU C IIAPAMETPOM.



[TpuMeHSTh METO/Ibl PABHOCUIIBHBIX ITPe0Opa3oBaHuii, 3aMEHBI IEPEMEHHOH, Ipa)uuecKoro MeTo1a
MIpY pElIEHUH YpaBHEHUM 3-1 U 4-i1 CTEneHeil.

Pemate cucteMbl JTUMHEHHBIX HEPAaBEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE KBAaApaTHOE
HEpPaBEHCTBO, M300paXkaTh pellIeHHe CUCTEMbl HEPABEHCTB HA YUCIIOBOM MPSIMOM, 3alIUChIBATh PEIIEHUE C
MIOMOIIbIO CUMBOJIOB.

Pemate ypaBHEHUs, HEPaBEHCTBA U MX CHCTEMBI, B TOM YMCJE C OFPaHHYEHUSIMH, HalpuMmep, B
LEJIBIX YUCIIAX.

[TpoBoauTh HCCIENOBAHUS YPABHEHUH M CHUCTEM YpPAaBHEHHMH, B TOM 4HCIE C IPUMEHEHHUEM
rpadu4ecKux NpeacTaBieHni (yCTaHABIMBATh, UMEET JIM YPAaBHEHUE WIIM CUCTEMa YPaBHEHUH pELICHHUS,
€CJIM UIMEET, TO CKOJIBKO, U IIpoYee).

Pemate TekcTOBBIE 3a7auM aNreOpayuecKUM CIOCOOOM C IMOMOINBIO COCTABJICHUS YpPaBHEHHIA,
HEpPaBEHCTB, UX CHCTEM.

Mcnonb30BaTh ypaBHEHHUs, HEPABEHCTBA U UX CHCTEMBI JJIsi COCTABJICHUSI MATEMaTHUECKON MOJIENN
pearabHOM CUTYaIlMM WIN MPUKIAIHON 3aJjauu, HHTEPIPETUPOBATh MOJyUYE€HHbIE PE3Y/IbTaThl B 3aJJaHHOM
KOHTEKCTE.

YucnoBble NOCIE0BATEIBHOCTU U IPOIPECCUU

CBoOOIHO omepupoBaTh MOHATHUSAMH: 33aBUCUMOCTh, GyHKIMsA, Tpaduk QyHKOHH, TpsMas
IPONOPLHUOHAIBHOCTD, JIMHEHHAs (yHKUMsA, oOpaTHas MNPONOPLUOHAIBHOCTb, Mapaboia, rumepooa,
KyCOYHO-3a/1aHHas () YHKITHSI.

HccnenoBath ¢QyHkiuio no e€ rpaduky, ycTaHaBIuBaThb CBOIcTBa (yHKIMHA: 001acTh
OTIpeNIeJICHUsI, MHOXKECTBO 3HAUCHHUH, HYNMH (YHKIHH, MPOMEXKYTKH 3HAKOMOCTOSTHCTBA, MPOMEKYTKH
BO3PACTaHMs U YObIBaHMsI, YETHOCTh M HEUETHOCTh, HAMOOJIbIIIEE U HAUMEHbIIIEe 3HAUEHHsI, ACUMIITOTBI.

Pacno3naBare kBagpaTHuHyl0 (YHKOHIO 1O (GopMyse, TPUBOAUTH TPUMEPHI KBaJIPATUIHBIX
(GyHKUUN U3 pealbHON KU3HU, GU3UKU, TEOMETPUH.

OnpenensaTs noyiokeHue rpaduka KBaApaTHIHONH (PYHKIUU B 3aBUCHIMOCTH OT €€ KOA((HUIIMEHTOB.

Crpouth rpaduk KBapaTUYHOW (PYHKLMHU, OMMUCHIBATH CBOMCTBA KBaJIpaTWYHON (QyHKIMM MO eé
rpaduxky.

Vcnonb30BaTh CBOMCTBA KBaIPATUYHOM (DYHKIIMH JUIs pELIeHUs 3a1ay.

Ha npumepe kBagparnuHoil GyHKIUU cTpouTh rpaduxk QyHkuuu y =af(kx + b) + ¢ ¢ mIOMOIBIO
npeoOpa3oBanuii rpaduka GyHKuIuN y=f(x).

WnmocTpupoBaTh € TNOMOIIBIO TIpaduKa peaJbHyI0 3aBUCHUMOCTh MM IpOLECC MO HX
XapaKTePUCTHKAM.

ApudmeTrnueckast 1 reOMeTpUYecKas Iporpeccuu

CB006OHO OIEpUPOBaTh MOHATHAMM: IMOCIEA0BATEIbLHOCTh, apuU(pMeTHUecKas U reoMeTpudecKas
IPOrPECCHH.

3agaBaTh IMOCIEA0BATENIbHOCTH PAa3HBIMU CIIOCOOAMU: OMUCATENbHBIM, TAOIUYHBIM, C ITOMOIIBIO
(GOpMYITBI 7-TO YlieHa, PEKYPPEHTHBIM.

BbIMONHATE  BBIYMCIEHHS C HUCHOJb30BaHUEM (POpPMYI #-ro  ujeHa apudMeTHdecko u
F€OMETPHUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX 71 YWICHOB.

N300pakaTh WieHbl OCIEI0BATEIBHOCTH TOYKAMH HA KOOPJMHATHON TIOCKOCTH.

Pemarp 3amaum, cBs3aHHBIE C YHWCIOBBIMHU IOCJEIOBAaTENILHOCTSIMH, B TOM YHCIE 3aJadd U3
peabHOM JKU3HU (C UCTIOIb30BaHUEM KAJIBKYJIATOPA, IIUPPOBBIX TEXHOJIOTH).

Paco3HaBaTh W TNPHUBOAWTH TPUMEpPHl KOHEYHBIX M OECKOHEUHBIX IMOCIIEeIOBATEIHHOCTEH,
OTPaHUYEHHBIX MOCJIEeI0BATEIbHOCTEH, MOHOTOHHO BO3PACTAIOIUX (yObIBaromux)
IIOCJIENOBATEIILHOCTEH.

HmeTh mpeacTaBieHue O CXOAMMOCTH MOCIEI0BATEIbHOCTH, YMETh HaXOAUTh CYMMY O€CKOHEUHO
yOBIBaIOLIE r€OMETPUUECKON MTPOTPECCUU.

[TpuMeHATh METOJ] MaTEMAaTUYECKON MHYKIIUU TIPU PEIICHUH 3a/1a4.



Temarnueckoe IIaHupOBaHUE

7 KJIIACC

Ne  [HammeHoOBaHME pa3feioB U TEM MPOrPAMMBI KommuectBo wacos DnekTpoHHbIe (UG POBEIE) 00pa3oBaTEIbLHEIC

n/n Bcero|[KoHTposbHbIe [IpakTryeckue PECYpCRI

padoThI paboTHI

1 UMCJIA U BBIYUCJIEHU . PaunonanbHble yucia 11 1 https://m.edsoo.rt/GWI1BVOQKYI
(noBTOpEHUKE)

‘2 HCDYHKL[I/II/I. Koopaunats! u rpaduku. @yHKIuu H17 Hl H Hhttps://m.edsoo.m/RORPBDSHL

3 AJITEBPAMYECKUE BBIPAXXEHU . Beipaxenus ¢ ||7 https://m.edsoo.rt/SCCUWEBY X
MIEPEMEHHBIMH

4 YPABHEHUS U CUCTEMbI YPABHEHUIA. 10 1 https://m.edsoo.ru/XBMJNSRMZ
JIuHeliHbIe ypaBHEHUS

5 UMCJIA U BBIYUCJIEHUS. CrenieHnb ¢ HaTYpalbHBIM (|6 https://m.edsoo.ri/LG2393QRH
nokaszaresiem

6 |AJITEBPAMYECKUE BBIPAXEHUS. Muorowrenst [23 |1 [ |Ittps://m.edsoo.rs/AHGS5DIQ9

7 AJITEBPAMYECKUWE BBIPAXKEHU . ®opmyisl 14 1 https://m.edsoo.ru/4SH5ZK6A9
COKPAIIEHHOTO YMHOKEHHUS

8 [UMCJIA 1 BBIMMCJIEHUS. Jlemumocts o | | |Ittps:/m.edsoo.ru/GAZSNSKEL

‘9 HqDYHKL[I/II/I. Jlunelinas GyHKIUA H 16 Hl H Hhttps://m.edsoo.m/I9F6T5H4Y

10 |[YPABHEHMS Y CUCTEMbI YPABHEHUIA. 14 1 https://m.edsoo.ru/ZXVIETKT7
Cucrembl TMHENHBIX YpaBHEHUN

‘1 1 HHOBTopeHHe, 000011eHHe, CHCTEMATH3allis 3HAHUN HS Hl H Hhttps://m.edsoo.ru/Z1LK23IX2

‘[[O63.BI/ITL CTPOKY

(OBIIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME ~ [136 |8 0 I



https://m.edsoo.ru/GW1BVQKYI
https://m.edsoo.ru/RORPBDSHL
https://m.edsoo.ru/SCCUWEBYX
https://m.edsoo.ru/XBMJN8RMZ
https://m.edsoo.ru/LG2393QRH
https://m.edsoo.ru/AHGS5DIQ9
https://m.edsoo.ru/4SH5ZK6A9
https://m.edsoo.ru/GAZ8N8KEL
https://m.edsoo.ru/I9F6T5H4Y
https://m.edsoo.ru/ZXV9E7KT7
https://m.edsoo.ru/21LK23IX2

8 KJIIACC

No  ||HanmeHnoBaHue pa3ziesioB U TEM NPOrpaMMBbl ‘KOJ‘II/I‘ICCTBO 4acoB ‘ DnektpoHHbIe (IU(PPOBBIE) 0Opa30BaATEIHHBIC
n/m Bcero||KonTponbHbIe I[IpakTHyecKue pECYpCRI
paboThI paboThI
I |YPABHEHUS M HEPABEHCTBA. Hepasenctsa |20 |1 | |Ihttps://m.edsoo.ru/4WSIHI7PS |
2 ||YMCJIA ¥ BBIYUCJIEHUSL. Keanparusiii kopens |17 |1 | |Ittps:/m.edsoo.r/ XTEADRRRE |
3 YPABHEHUA 1 HEPABEHCTBA. KBaapatusie 17 1 https://m.edsoo.ru/6TMCFIFK3
YpaBHEHUA
4 AJITEBPATYECKUE BBIPAXKEHUS. IpobHo- 17 1 https://m.edsoo.ru/DDA9YWADPH
PallOHAJIbHBIC BLIPAKCHUA
5 YPABHEHUSA U HEPABEHCTBA. [Ipo6Ho- 19 1 https://m.edsoo.ru/IDAZR6HSB
PallMOHAJIBHBIC YPAaBHCHUA
6 |®evHKIIMN 15 |1 [ Ittps:/m.edsoo.ru/Y2BH27NDX |
7 |AJITEBPAMYECKUE BbIPAXEHUSL. Crenernu |14 || [ |Ihttps://m.edso0.r/CVLOTU2AG |
8 ||4MCJIA ¥ BBIUMCIIEHUSL. [emmmocts 7 |h I |Ittps:/m.edsoo.ru/FOSHXRC37 |
‘9 HHOBTopeHHe, 0000111eHNEe, CHCTEMATH3AINS 3HAHAI HIO Hl H ‘lhttps://m.edsoo.ru/DESASSVMV ‘
‘HO6aBI/ITI) CTPOKY ‘
(OBILEE KOJIMYECTBO YACOB ITO IIPOTPAMME  [[136 |8 [ [ |
9 KJTACC
No HaunmenoBaHue pa3aciioB U TEM MPOTrpaMMBbI ‘KOHI/I“IGCTBO qaCoB ‘ 9J'IeI(TpOHHBIC (I_IPI(prBBIC)
n/m Bceero||[KoHTposbHbIe [IpakTrueckue 0bpazoBaTenbHbIC PECypCEI
paboThI paboThI
1 |®YHKIUK s i [ |Ittps:/m.edsoo.ru/SGCSREOXE
2 |[YPABHEHUA 1 HEPABEHCTBA. KBanpartusie 15 1 https://m.edsoo.ru/DSDQCS0AG
HEpaBEHCTBA
3 |[YPABHEHUS U HEPABEHCTBA. VpasHenus, 25 |1 https://m.eds00.r/UOSGOUHYN
HCPAaBCHCTBA U UX CUCTCMEI
4 |YMCIIOBBIE ITOCJEAOBATEJIBHOCTH U 25 |1 https://m.edso0o.ru/ZXNANNEBU
[IPOI'PECCUU



https://m.edsoo.ru/4WSIHI7PS
https://m.edsoo.ru/XTEADRRRE
https://m.edsoo.ru/6TMCFIFK3
https://m.edsoo.ru/DDA9WADPH
https://m.edsoo.ru/IDAZR6HSB
https://m.edsoo.ru/Y2BH27NDX
https://m.edsoo.ru/CVLO7U2AG
https://m.edsoo.ru/F06HXRC37
https://m.edsoo.ru/DESA8SVMV
https://m.edsoo.ru/SGC5RE0XE
https://m.edsoo.ru/DSDQCS0AG
https://m.edsoo.ru/UOSGOUHYN
https://m.edsoo.ru/ZXNANNEBU

Ne  ||[HammeHOBaHuME pa3iesioB U TEM IPOrpaMMBbl KonuuecTBo yacoB DnexTpoHHbIE (ITUPPOBEIC)
n/n Beero||[KoHTposbHbIE [IpakTuuecKue obpazoBaTenbHbIC PeCypCEI
paboTHI paboThI
5 AJITEBPAMYECKUE BBIPAXKEHU . Crenens ¢ 12 1 https://m.edsoo.rt/U2DVRUMMS
parroHaIbHBIM TTOKa3aTeNIeM
‘6 ||HOBTopeHHe, 000011IeHHEe, CUCTEMATH3AIMs 3HAHUHI H34 Hl “ |lhttps://m.edsoo.ru/798HOG66D
‘IIO6&BI/ITB CTPOKY

(OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 |6 o |



https://m.edsoo.ru/U2DVRUMM8
https://m.edsoo.ru/798H0G66D

[TPOBEPSIEMBIE TPESOBAHUS K PE3YJIbTATAM OCBOEHUSI OCHOBHO
OBPA3OBATEJIBHOM ITPOI'PAMMEI

7 KVIIACC
Kon .
IDOBEDSIEMOI0 IIpoBepsiemble IpeaMeTHBIC Pe3yJIbTAThl 0CBOCHHS OCHOBHOM
poBep o0pa3oBaTe/IbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Hucna u BIYUCICHUS
11 BbInonHATE, coyeTas yCTHbIE U MUCbMEHHbIE TPUEMBI, apu(PMETHIECKUE 1EHCTBUS
’ C pallMOHAJILHBIMU YHCIIAMU
HaxoauTp 3HaueHMs YMCIOBBIX BBIPAKEHUH, IPUMEHATh Pa3HOOOPa3HbIE CLIOCOOBI
1.2 U TpuUEMBl  BBIYMCIICHUS 3HAUYEHUN JpOOHBIX BBIPAXKEHUH, COJEpKalIuX
OOBIKHOBEHHBIC U JAECATUUHBIE APOOH
[lepexoguts oT oxHOH (oOpMBI 3amuch YHWcen K Apyroil (mpeoOpa3oBHIBATH
1.3 JECATUYHYIO JIpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JIECATUIHYIO APOOb)
1.4 CpaBHUBATh U YNIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
1.5 OKpyriarh uyncia
BBINONHATE NPUKUAKY U OLIEHKY pE3yJibTaTa BBIUYHCICHWM, OLIEHKY 3HA4Y€HUN
1.6 YHUCJIOBBIX BBIPAKCHWI. BBINONHATE NEUCTBUSA CO CTENEHSMH C HATypPAJIbHBIMU
MIOKa3aTeIsIMU
17 [IpyuMeHsITh TpU3HAKK AETUMOCTH, Pa3jIOKEHHE Ha MHOXKUTEIHW HATypalbHBIX
) yucel
Pemarh npakTHKO-OpHEHTUPOBAaHHBIE 33/1a4H, CB3aHHbBIE C OTHOIIEHUEM BEJIUYMH,
18 IIPONOPLIMOHAIIBHOCTBIO BEJIWYMH, IPOLEHTAMH, HUHTEPIPETUPOBATH DPE3YIbTAThI
’ penieHus 3a1a4 ¢ yu€ToM OTpaHUUYEHUN, CBS3aHHBIX CO CBOMCTBAMM paccMaTpuBae-
MBIX 0OBEKTOB
2 Anrebpanyeckue BbIpaXXEHUS
71 Hcnonb3oBaTh anredpanvyeckyro TEPMHUHOJIOTHIO U CUMBOJHUKY, MPUMEHSTH €€ B
' IpoLecce OCBOEHHS y4eOHOTo MaTepuala
29 Haxonute 3HaueHus OyKBEHHBIX BBIPDOKEHMH TpU 3aJaHHBIX 3HAYCHMSIX
’ IIEPEMEHHBIX
73 BeimonHATe 1peoOpa3oBaHUs IEJOr0 BBIPAXKEHUS B MHOTOWIEH IpHBEICHHEM
) MOAOOHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK
24 BbINOMHATE YMHOKEHHE OJIHOWJIEHA HA MHOTOWIEH U MHOI'OWIEHAa HA MHOT'OYJIEH,
' MPUMEHSTH (POPMYJIBI KBaJipaTa CyMMbI U KBaJpaTa pa3HOCTU
25 OcyiecTBIATh pa3iiokKeHUE MHOIOWIEHOB Ha MHOYKUTENIN C IIOMOIIbIO BHIHECEHUS

3a CKOOKM OOIIEro MHOXHUTEJS, TPYNIUPOBKU ClIaraeMbIX, MPUMEHEHUs Hopmy




Kon

HpOBepﬂeMbIe NpeAMETHLIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM

NpoBepsieMoro .
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJbTara
COKPAILEHHOI0 YMHOKECHUS
26 [IpuMeHnsaTh NpeoOpa3zoBaHKs MHOTOWIEHOB AJIS PEUICHUs Pa3IU4YHBIX 3a1ad U3
) MAaTE€MaTHKH, CMEXXHBIX IIPEIMETOB, U3 PEaJIbHON IPAKTUKH
27 Hcnonp30BaTh  CBOMCTBA CTENEHEM € HATypaJbHBIMU  IIOKA3aTEeIAMU  JUIA
' npeoOpa3oBaHus BBIPAKCHHIMA
3 VYpaBHEHMSI U HEPABEHCTBA
Pemrate nuHeliHbIE ypaBHEHUS C OJHOW IIEPEMEHHOM, IIPUMEHS IIPAaBUIIA IIEPEX01a
3.1 OT UCXOJHOTO YPAaBHEHUS K PaBHOCHUIBLHOMY eMy. lIpoBepsTs, ABIAETCS JIM YUCIIO
KOPHEM YpaBHEHHUS
39 [IpumeHnsaTh rpaduueckue METOAbl MPH PELICHUU JUHEWHBIX YpaBHEHMH M MX
' CHCTEM
33 [Ton6upath npUMepsl Iap Yucell, SIBISIOLUXCS PElIeHueM JIMHEHHOT0 ypaBHEHMS ¢
' JBYMsI IEPEMEHHBIMU
34 Crtpouth B KOOPAMHATHOM IUIOCKOCTH TrpauK JMHEHHOTO ypaBHEHMS C JABYMS
' [IEPEMEHHBIMU; MOJIb3YSICh TPapUKOM, IPUBOANUTH IPUMEPHI PELLICHUS YPaBHEHUS
35 Pematp cucreMsl IByX JTMHENHBIX YPABHEHUM C JBYMsI IEPEMEHHBIMU, B TOM YHCIIE
) rpaduuecku
CocTaBiATh M pemaTh JMHEWHOE ypaBHEHUE WIM CUCTEMY JIMHEWHBIX YpaBHEHMM
3.6 [0 YCJIOBHMIO 3a/layl, MHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/a4yu
IIOJIyYEHHBIN pE3yJIbTaT
4 Koopaunats! u rpapuku. ®yHkunn
N300paxaTh Ha KOOPJIMHATHOM MNPSIMON TOYKH, COOTBETCTBYIOLIME 3a/JaHHBIM
4.1 KOOpJUHATaM, JIy4d, OTPE3KH, HHTEPBaJIbl, 3alIUCHIBATH YNCJIOBHIE IPOMEXKYTKU Ha
anreOpanvdeckoM si3bIKe
4.2 OTtMedars B KOOPAUHATHOM MIIOCKOCTH TOYKH IO 33IaHHBIM KOOPANHATaAM
4.3 Crpouts rpaduku muHeHHbIX GyHKIMNA. CTpouTh rpaduk GyHKIUHN y = [X|
OnuceiBaTh ¢ MOMOIIBIO (YHKIIMI M3BECTHBIE 3aBUCHMOCTH MEXIY BEIIMYMHAMMU:
4.4 CKOpOCTb, BpEMs, pAcCTOSHHE, LE€HY, KOJIMYECTBO, CTOMMOCTb, IIPOM3-
BOAMTEIBHOCTh, BpeMsl, 00bEM pabOThI
4.5 HaxoauTs 3HaueHune GyHKIMM 10 3HAYSHUIO €€ apryMeHTa
[lonumars rpaduueckuii crmoco0 TMpeacTaBieHHUs | aHanu3a HH(opManuu,
4.6 U3BJIEKaTh U MHTEPIIPETUPOBATh HH(POPMAIIHMIO U3 TPA(PUKOB peabHBIX MPOLIECCOB

U 3aBUCHUMOCTEN




8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHLBIC PE3YJIbTAaThI 0CBOCHUN OCHOBHOM 06pa3OBaTean0ﬁ
nporpaMmmbl OCHOBHOI'O oﬁmero 06pa303a}mﬂ

Uuncna 1 BEIUKUCICHUS

1.1

Hcrnonb30BaTh HadajabHBIE MPEJICTABICHUS O MHOYKECTBE JEHCTBUTEIIBHBIX YHCEI
JUIl CPaBHEHUS, OKPYIJICHUsS] M BBIYMCIEHUH, U300pakaTh ACHCTBUTENbHBIC YUCIIA
TOYKaMU Ha KOOPJAMHATHOU IIPSAMOM

1.2

HpI/IMeHHTB IIOHATHE apI/I(i)MeTI/I‘leCKOFO KBaaApPaTHOI'O KOPHA, HAXOAUTH KBaAPaTHBIC
KOpHH, HUCIIOJIB3YA IIPU H€O6XOZII/IMOCTI/I KaJIbKYJIATOP, BBIIIOJHATH Hp606p330BaHI/I${
BLIpa)KeHHﬁ, COACPKAINX KBAAPATHBIC KOPHU, UCITIOJIB3Y: CBOMCTBa KOpHCﬁ

1.3

Hcnons30BaTh 3aUCH OOJBIINAX U MAJIBIX YHCEI C MTOMOIIBIO IECATUIHBIX Jpo0ei u
crenener yucia 10

AnrebpanuecKue BRIPAKCHHS

2.1

HpI/IMeHHTB INOHATHUC CTCIICHHM C LCJIbIM ITOKA3aTCJICM, BBIIIOJIHATH npeo6pa30BaHH;1
BLIpaH(eHHfI, CoACpIKAIMX CTCIICHHU C LECJIbIM I1OKa3aTCJICM

2.2

BBINONHATE  TOXIECTBEHHBbIE MPEOOpa3oBaHUS pPALMOHAIBHBIX BBIPAKEHUH Ha
OCHOBE IIPaBWJI AEUCTBUI HaJl MHOTOWIEHAMHU U alre0panyecKuMu ApoosiMu

23

PacknanpiBaTh KBaI[paTHLIﬁ TpéX‘lJ'ICH Ha MHOXXHUTCIIN

24

[TpumensTh npeoOpa3oBaHMsl BBIPAKEHUNM JUIsl pELICHUS pa3IMYHBIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 peaIbHON PAKTUKH

YpaBHEHHS 1 HEPABEHCTBA

3.1

Pemate JMHEVHBIE, KBaJgpaTHbIE YpPAaBHEHHS U pPALUOHAIBHBIE YpPaBHEHHS,
CBOJSILIMECS K HUM, CHCTEMBI IByX YPaBHEHUH C ABYMsI IEPEMEHHBIMU

3.2

IIpoBOIUTE IpOCTEHIINE UCCIECIOBAHUS YPABHEHUN M CUCTEM YPAaBHEHUM, B TOM
yHclie C NMPUMEHEHHEM TrpapuuecKuX Mpe/CcTaBlIeHUi (ycTaHaBIMBaTh, WUMEET JIU
YPaBHEHHUE WM CUCTEMA YPABHEHUN PEIIECHUS, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE)

33

[TepexoauTh OT clIOBECHOH (POPMYIUPOBKU 3aJauu K €€ anredpanueckoil MoJenu ¢
MOMOIIbIO COCTABJICHUS YPaBHEHMsI UJIM CHUCTEMbI YpaBHEHHM, HHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 3a/1a4¥ MOJIYyYEHHBIN pe3ysbTar

34

HpI/IMerlTI) CBOMCTBA YHMCIIOBBIX HEPAaBCHCTB JIA CpaBHCHHA, OLCHKH, pPEIIATH
JIMHEHbIE HCEPaBCHCTBA C OI[HOﬁ nepeMeHHoﬁ U UX CUCTCMbI, JaBaTb l“pa(l)I/I‘-IeCKyIO
HITIOCTPpalIO MHOXECTBA peIHeHI/Iﬁ HCPaBCHCTBA, CUCTEMbI HCPABCHCTB

DyHKIMHU

4.1

[lonnmath W MCHOJB30BaTh (PYHKIMOHAIbHBIE TOHATUS M SI3bIK (TEPMMHBI,
CUMBOJINYECKHE OOO3HAYEHHUS), OMPEACNATh 3HAYCHHE (PYHKIMH IO 3HAYCHHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA (QYHKINH 110 € TpaduKy

4.2

Crpouts rpaduKu 3JIEMEHTapHbBIX byHKIMI BUJA!




Kon

HpOBepﬂeMble NMpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUN OCHOBHOM OﬁpaSOBaTEJIbHOﬁ

NpoBepPsIeMOro
NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHust
pe3yJbTara
:k/ :k/ —v2 = 3 = A I A
y=k/xy=kix ,y =x*, y = X3, y = [X|, onuchIBaTh CBOMCTBa 4NUCIOBOH (PpyHKIMM 11O €€
rpaduxy
9 KITACC
Koxa . .
DOBEDSIEMOL0 IIpoBepsiemble IpeaMeTHBIEC Pe3yJIbTAThI 0CBOCHHSI OCHOBHOI 00pa30BaTeJIbHOM
poBep NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
pe3yJbTara
1 Yucna ¥ BBIYUCIICHUS
1.1 CpaBHUBaTh U YIOPSAJ0YMBATh PALlMOHAJIbHBIE U HPPALlMOHAIIbHBIE YU CIIa
Beimonuate apupmeTnueckue IEHCTBUS C PpalUMOHAIBHBIMM YHCIAMM, coOYeTas
1.2 YCTHbIE W NHCbMEHHbBIE NPUEMBI, BBINOJIHATH BBIUMCIEHUSI C HPPALUOHAIBHBIMU
quclIaMu
13 HaxomuTh 3HaueHusi cTeneHed ¢ LENbIMU I0Ka3aTeasiMU M KOPHEW, BBIYMCIATH
' 3HAYEHUS YNCIIOBBIX BBIPAKEHUIN
14 OKpyrisTh 1€HCTBUTENbHBIE YHCTIA, BBIIOIHATh IPUKUIKY PE3YyIbTaTa BHIYMCICHUH,
’ OLIEHKY YHCJIOBBIX BBIPQ)KEHUN
2 YpaBHEHHUsI U HEPABEHCTBA
71 Pemarp nuHEWHbIE W KBaJpaTHbIE ypPaBHEHUS, YPAaBHEHHs, CBOISLIUECS K HUM,
’ npocTeime ApoOHO-palliOHaIbHbIE YPaBHEHUS
29 Pemarp cucreMbl IByX JMHEHHBIX YPAaBHEHMM C JIByMsS MEPEMEHHBIMU U CHUCTEMBI
’ JBYX YPaBHEHHH, B KOTOPBIX OJTHO YPAaBHEHHE HE SBIISIETCS JIMHEUHBIM
73 Pemate TeKCTOBBbIE 3a/7a4M anreOpanvyeckuM CHOCOOOM C MOMOIIBIO COCTaBJIECHUS
' YpaBHEHHUSI UM CUCTEMBI IBYX YPAaBHEHUH C IByMS IIEpEMEHHBIMU
[IpoBoauTh mpocTeilMe HCCIEN0BAaHUS YPaBHEHUN M CHCTEM YpaBHEHHil, B TOM
2.4 qyclie ¢ MpUMEHEHHeM TpaduuecKuX IMpeACcTaBlIeHUuN (HampuMmep, yCTaHaBJIUBATh,
MMEET JIN ypaBHEHUE WJIM CUCTEMA YPAaBHEHUH PELIEHMs], €CIIM UMEET, TO CKOJIBKO)
25 Pemarp nuHeliHble HEpaBEHCTBA, KBaJlpaTHbIE HEPAaBEHCTBA, M300pa)xkaTh pelIeHHe
' HEPABEHCTB Ha YHCIIOBOW MPSIMOM, 3allMCBIBATh PEIIEHUE C TIOMOILBIO CHMBOJIOB
Pemarp cuctembl JMHEWHBIX HEPAaBEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAIOIIUE
2.6 KBaJIpaTHOE HEPABEHCTBO, M300paXkaTh PEIIEHUE CUCTEMbl HEPABEHCTB HA YMCIIOBON
MPSIMOM, 3aIllUCBHIBATh PEIIEHNE C ITOMOIIbIO CUMBOJIOB
2.7 Hcnonb30BaTh HEPABEHCTBA TP PELIEHUH Pa3IMYHBIX 33]a4
3 OyHKIUU




Kon
NMpPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM 00pa30BaTe/IbHOM
NMPOrpaMMbl OCHOBHOTI'0 00111er0 00pa3oBaHMsl

PacnosnaBate  (pyHKIOMM  W3y4eHHbIX BHIOB. IloKa3bpiBaTh  CXeMaTHYECKU
pacrojoKeHUe Ha KOOpPAMHATHOM IJIOCKOCTH TpadukoB (QyHKUMHA BHUaa: y=KX,

3.1 .
y=kx+b, y=k/x, y=ax’tbx+c, B3aBUCUMOCTH OT 3HAUYCHUH KOIPPHUINCHTOB,
OTHCHIBATh CBOMCTBA (DYHKITHIT
39 [Toka3pIBaTh CXEMAaTUYECKH PACHOJIOKEHUE Ha KOOPAWHATHOHN IIOCKOCTU rpaduKkoB
’ dbyHkumii Buga y = VX, y = |X| 1 OUChIBaTh CBOMCTBA (DYHKITHI
33 Ctpoutb W wu300pakaTh CXeMaTW4YeCKH TpaduKd KBAAPATHUYHBIX (YHKIHH,
' OTMCHIBATh CBOWCTBA KBAIPATHUHBIX (DYHKIIUI 11O UX rpaduxam
34 PacnosnaBate kBampatnuHyro (yHKIu 10 (opmynie, MPUBOAUTH TMPUMEPHI
' KBaJIpaTUYHBIX (QYHKIUI U3 peaTbHOU KU3HU, PU3UKU, TEOMETPUN
4 Apudmerndeckast 1 reoMeTpUIeCcKas IPOrpeccuu
41 Pacrio3naBath apuMeTHYECKYyI0 M TE€OMETPUYECKYI0 MPOrPECCHU MpPHU Pa3HBIX
' croco0ax 3aaaHus
49 BhbInONMHATE BBIYHMCIEHUS C UCIOJIb30BaHUEM (POPMYT 7-TO 4wieHa apupMeTHIecKon
’ Y TEOMETPUYECKOM IIPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB
43 N306paxaTh 4ieHbl NOCIEI0BATEILHOCTH TOYKAMHU Ha KOOPIUHATHON TIOCKOCTH
Pemrate 3amaum, CBsI3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE
4.4 3aladyl U3 pealbHOM J>KM3HU (C HCIONb30BAaHUEM KaIbKYNIATOpPa, MH(PPOBBIX

TEXHOJIOTUH)

MMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KUIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
Jpobu 0ObIKHOBEHHBIE U JECSTHUUHBIE, TIEpPEeX0/] OT OAHON (OopMBbI 3amucu aApolei K
1.1 npyroi. IloHATHe panMOHANIBHOIO 4YHCIA, 3alUCh, CPABHEHUE, YIOPSJOYMBAaHUE
paloHaIbHBIX YHCEI
12 Apudmernueckne AEUCTBUS C pallMOHAJBHBIMH YuCIaMu. Pemenue 3agau u3
) peasibHOI MPaKTUKK Ha YacTH, Ha IpOOH
13 CreneHb ¢ HaTYpaJbHBIM IMOKa3aTeNeM: ONpe/eIeHue, TPeoOpa3oBaHne BBIPAKECHUN
' Ha OCHOBE OIIPEJENICHHS], 3aMIUCh OOJIBIINX YUCEI
1.4 [TponeHTHI, 3amKch MPOLIEHTOB B BHUJAE ApoOM M OpoOu B BHAE MPOLEHTOB. Tpu




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

OCHOBHBIC 3ala4i HAa NPOUCHTHI, pCHICHUC 3a1a4 U3 peaHbHOﬁ IMPAKTUKH

HpI/IMeHeHI/Ie IIPU3HAKOB ACJIMMOCTH, Pa3JIOKCHHEC Ha MHOXHUTCIIN HaTypaJlbHBIX

1.5
qrcen
1.6 PeasibHble 3aBUCMMOCTH, B TOM UYHCIIE IpsiMasi U 0OpaTHas MPOIOPLHOHAIBHOCTH
2 AnrebpanuecKue BHIPAKCHUS
71 IlepeMeHHBIE, 4YMCIOBOE 3HAYEHUE BBIPAKEHUS C IEpeMEHHOW. JlomycTumsle
’ 3HA4YCHUS IIEPEMEHHBIX
29 [IpencraBiaeHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJE (HopMyibl. Beruucienus
' o popmynam
23 [TpeoOpa3oBanue OyKBEHHBIX BBIPQXKEHUH, TOKAECTBEHHO PAaBHbIE BBIPAYKEHUS
24 CBolicTBa CTENEHU C HATYPaJIbHBIM [10Ka3aTEIEM
25 OpnowieHsl u MHorowieHsl. CreneHb MHoroudnaeHa. CliokeHue, BBIYMTAHHUE,
' YMHO>KEHHE MHOTO4JICHOB
26 @opMybl COKPAIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl M KBaJgpaT pPa3HOCTH.
' dopmyiia pa3HOCTH KBaJpaToB. Pa3znokeHrne MHOTOWIEHOB HA MHOKUTEIIH
3 YpaBHeHUs
31 VYpaBHeHHe, KOpEeHb YypaBHEHHs, IpaBWja MpeoOpa3oBaHUS  ypaBHEHMS,
' PaBHOCHUJIIBHOCTb YPaBHEHUN
32 JInneliHOE ypaBHEHHE ¢ OJHOW IEPEMEHHOM, YNCI0 KOPHEH JIMHEMHOIO YpaBHEHHS,
' pelICHUE JIMHEWHBIX YPaBHEHUI
33 CocraBieHre ypaBHEHUH IO YCIIOBUIO 3a/ayd. PelieHue TEKCTOBBIX 3a4ay C
' MIOMOUIbIO YPaBHEHUN
34 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpadux
Cucrema 1ByX JMHENHBIX YPaBHEHMHM C ABYMs IepeMEHHbIMH. PemieHue cucrem
3.5 ypaBHEHUH crmocoOOM mojAcTaHOBKU. [Ipumepbl pelieHus TEKCTOBBIX 3a4ad ¢
MIOMOUIBIO CUCTEM YPaBHEHHUI
4 Koopaunats! u rpaduku. ®yHkimm
4.1 Koopaunara Touku Ha npsAMOi
49 YucioBble TPOMEXKYTKH. PaccTostHue Mexay JAByMsT TOYKaMH KOOPAMHATHOW
’ IpsIMOi
43 [TpsimoyronbHast cucreMa koopauHat, ocu Ox u Oy. Alcuucca U opJuHaTa TOYKU Ha
' KOOpPJMHATHOM INIOCKOCTH
44 [Ipumepsl TpadukoB, 3amaHHBIX GopmynamMu. YUTeHne TrpapuKOB peaTbHBIX

3aBUCUMOCTEN




Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

4.5 [Tonstue pynxuun. I'padux Gynkiun. CoiicTBa pyHKIMN
4.6 Jlunetinas pynkius, e€ rpaduk. 'paduk GyHKINN y = [X|
4.7 ['paduueckoe pelieHre IMHEHHBIX YPaBHEHNH U CUCTEM JIMHEHHBIX YpaBHEHUN
8 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA
1 Yucna v BIYMCIECHUS
1.1 KBanparusiii kopenb u3 uncia. Ilonarue 06 uppaunoHanbHoM yucie. JlecaTuyHbie
' npUOJIMKEHUS. UPPALIMOHATIBHBIX YHCEIT
12 CpoiicTBa apu(METHYECKMX KBAJpPAaTHBIX KOpPHEH W WX MpPHUMEHEHHE K
' IpeoOpa30BaHUIO YHCIIOBBIX BBIPAXKEHUN U BBIYMCICHUAM. [leficTBUTENIbHBIE YnCIa
1.3 Crernens ¢ 1eNbIM [T0Ka3aTenaeM U e€ cBoiicTBa. CTangapTHas 3anuch 4ucia
2 AnrebpanyecKkue BeIpaKeHUs
2.1 KBagpaTHbIi TpEXWIIEH, pa3JIOKEHUE KBAAPATHOTO TPEXWICHA HA MHOKUTEIU
2.2 Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO airedpanydeckoit qpodu
2.3 CrnoxeHue, BRIUMTaHUE, YMHOKEHHUE, JIEICHUE allreOpandeckux apooei
24 PanyonanbHble BeIpakeHUs U UX peoOpa3oBaHue
3 VYpaBHeHUs 1 HEpaBEHCTBA
3.1 KBanpaTtHoe ypaBHeHue, hopMyia KOpHel KBaJpaTHOro ypaBHeHus. Teopema Bueta
3.2 Pemenne ypaBHeHuM, CBOAAIMMXCS K JIMHEWHBIM U KBaJAPAaTHBIM
33 [Tpocreiimue 1poOHO-pallMOHANBHbIE YPaBHEHUS
['padmyeckas uHTepHpeTanus ypaBHEHUH C JBYMS NEPEMEHHBIMH M CHCTEM
34 JUHEMHBIX YpaBHEHMH C JAByMs IepeMeHHbIMU. IIpuMeprl pemieHus cucreM
HEJIMHENHBIX YPAaBHEHUH C IBYMs IEPEMEHHBIMU
3.5 Penienune TeKCTOBBIX 3a/au alreOpandeckuM CrocoOoM
3.6 YuciioBble HEPABEHCTBA U X CBOMCTBA
3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHOMN
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JInHeliHbIC HEPABEHCTBA C OJJHON IIEPEMEHHOU




Kon

IIpoBepsieMblii 3JIEMEHT COJEePKAHMS

3.10 CucreMbl TUHEIHBIX HEPABEHCTB C OAHON IEPEMEHHOM
4 DyHKIUU
41 [Tonstue ¢ynkuuu. OOnacTe OMpEeAETCHHUS W MHOXKECTBO 3HAYCHUH (YHKIIMH.
’ Crnioco0sI 3a1anust QyHKIHUMA
4.2 I'padux Gynkiuu. YreHne cBOUCTB GYHKIUH 110 €€ TpaduKy
43 [Tpumepsl rpadgukoB GyHKIUH, OTpaKAIOITUX peaTbHbIC MPOIECCHI
44 @OYHKIMY, ONUCHIBAIOLINE NPAMYI0 U OOpaTHYIO MPOINOPLUOHAIBHBIE 3aBUCUMOCTH,
’ ux rpaduKu
4.5 OyHKIUU y =x% y = x7
4.6 Oyukuun y = [x, y = |x|
4.7 ['paduueckoe penieHue ypaBHEHU U CUCTEM YpaBHEHHM
9 KJIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKaAHUSA
1 Yucna v BBIYMCIECHUS
11 PannonaneHble yncia, UppallMOHaNIbHbIE YHMCIA, KOHEUHbIE U OECKOHEUYHbIE JECSITHYHBIE
' npodu
MHOXecTBO JEHCTBUTENbHBIX YHCEN, JACUCTBUTEIbHBIE UHCIA KaK OECKOHEUHBIE
1.2 JecATUYHble JpoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXKECTBOM
JNENCTBUTENBHBIX YHCET U KOOpAMHATHOU npsiMoi. CpaBHEHHE JEHCTBUTENBHBIX YHCET
1.3 Apudmerndeckue 1eHCTBUS ¢ AEHCTBUTEIbHBIMHI YU CIAMU
W3mepenusi, mnpuOIMKeHus, OLEHKH. Pa3mepbl O0OBEKTOB OKpYKAIOIIEro MHPA,
14 JUIUTENILHOCTh TPOLIECCOB B OKpy»KaromeM mupe. [IpubmmkéHHoe 3HaYeHHE BEINYMHBI,
' TOYHOCTh mpubmmkenus. Oxpyrienue uucen. [lpukuaka u OlEHKa pe3yJabTaTOB
BBIYKCIICHUN
2 YpaBHEHHS 1 HEPABEHCTBA
2.1 YpaBHEHUs C OJHOU IIEPEMEHHON
2.2 JIunelinoe ypaBHeHue. PenieHne ypaBHEeHUH, CBOASAIIMXCA K JINHEWUHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASIINXCS K KBaAPATHBIM
24 buxBanpatHoe ypaBHeHue. [IpuMepsl pelieHHs YpaBHEHHM TpPEeTbed M 4YETBEPTOMN
' CTENEHEN pa3I0KEHUEM Ha MHOKUTEIH
2.5 Pemenue qpoOHO-paliMoOHaNBHBIX YPaBHEHHUI




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

2.6 Cucremsl ypaBHEHU
2.7 VYpaBHeHHe ¢ ABYMS IEPEMEHHBIMH H €T0 rpaduk
2.8 Pewenne cucreM IByX JIMHEWHBIX YPAaBHEHUN C JBYMS IIEPEMEHHBIMU
29 Pemienne cucrteM IBYX ypaBHEHHUM, OJHO M3 KOTOPBIX JMHEWHOE, a JPYroe — BTOPOH
CTENEHU
2.10 I'padpuaeckast mHTEpIpETALIMS CHCTEMBI YPAaBHEHUH C IBYMsI IIEPEMEHHBIMH
2.11 Pemienmne TeKCTOBBIX 3a/1a4 adreOpanyecKuM crocooom
2.12 YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 Pemienne nuHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHON
2.14 Pemenne cucteM MTUHENHBIX HEPABEHCTB C OJHOM MMEPEMEHHON
2.15 KBagparHble HEpaBEeHCTBA
2.16 ['padmyeckas uHTEpIpeTallMsl HEPABEHCTB U CUCTEM HEPABEHCTB C JIBYMS IIEPEMEHHBIMU
3 OyHKIMH
31 KBanparnunas ¢ynkuus, e€ rpaduk u cpoiicta. [lapabona, KoopAMHATHI BEpUINHBI Mapa-
00711, OCb CUMMETPUHU NTApabOJIBI
3.2 I'paduxu Gynxuuit y=kx, y=kx+b u ux cBoMcTBa
33 I'paduku pynkuuit y=k/x, y = x* u ux coiicTsa
3.4 I'paduxu QyHKIMI, 1 UX CBOMCTBA
4 UucnoBsle nocae10BaTENbHOCTH
41 Omnpenenenue U crocoObl 3a7aHusl YUCIOBBIX MOCIEA0BaTENbHOCTEH. 3a1aHue mocieno-
' BaTEILHOCTH PEKYPPEHTHOM opMynon U HGopmyIioi n-ro ujaeHa
49 Apudmernueckas nporpeccus. DOpMylibl n-ro 4jeHa apupMETHYECKOW MPOrpeccud,
CYMMBI TIEpPBBIX 7 YIEHOB
43 I'eomerpuueckass mporpeccus. POpMysibl 7-TO  WIEHA T'€OMETPUUECKON IPOrpeccuy,
CYMMBI TIEpPBBIX 71 YIEHOB
44 N300pakeHre 4iIeHOB apu(METHYECKOW W T'€OMETPHUUECKOW MpOrpeccHil Toukamu Ha
' KOOPJIMHATHOM IIJIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIUAIBHBIA POCT
4.5 C1oKHBIE IPOLIEHTHI




ITPOBEPAEMBIE HA OI'D 11O MATEMATHKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMSA OCHOBHOMU OBPA30OBATEJIbBHOU ITPOI'PAMMbI OCHOBHOTI'O OBIIET'O
OBPA3OBAHUA

Kon IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM OCBOEHUSI OCHOBHOI
MPOBEPAEMOro 00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHUs HA OCHOBE
TpedoBaHUs dIrocC

YMeHue ornepupoBaTh HMOHSATHUSIMU: MHOKECTBO, IMOJMHOXECTBO, OMNEpalMH Haj
MHO>KECTBaMHU; YMEHHE OMNEepUPOBATh MOHATUSIMU: rpad, CBA3HBIA rpad, aepeso,
1 LUUKJI, TPUMEHATh UX MpPH PEHICHUH 3a/lady; YMEHHUE HCIOJIb30BaTh rpaduueckoe
MPEACTaBICHUE MHOXECTB JUIsl OMKCAHUSI PEATbHBIX MPOILIECCOB U SIBJICHUM, MPHU
pEIlIeHUH 3a7a4 U3 IPYTUX y4EOHBIX MPEAMETOB

YMeHue  onepupoBaTh  TMOHSATHUSMH:  OINPEACIICHHE, aKChoMa, Teopema,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh HCTUHHBIE U JIOKHBIE BBICKA3bIBAHMS,
MPUBOJUTH TPHUMEPHl U KOHTPIPHUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS
BBICKA3bIBaHUH

YMeHue olnepupoBaTh IMOHATUSAMM: HATypaJlbHOE YMCIIO, IIPOCTOE MU COCTAaBHOE
4HCJIO, JEJIMMOCTb HATypajbHBIX YHWCEN, NPHU3HAKU JEIMMOCTH, LEJI0E YHCIIO,
MOJIyJb 4HClia, OOBIKHOBEHHast ApoOb M AECATHYHAS JpoOb, CTaHAAPTHBIA BUA
3 qucia, PalUMOHAIbHOE YHUCIO, UPPALMOHAIBLHOE YUCIO, apU(PMETUYECKHHA KBaJ-
paTHBI KOpEHb; YMEHHE BBINOJHATH JCWCTBUS C YHUCIAMH, CpPaBHUBATH
U yIOpPAJOYMBATE YHMCIA, MPEACTABJIATh 4YHUCIA Ha KOOPAMHATHOM IpPSAMOM,
OKPYIJIATh YMCJIA; YMEHUE JENIaTh IPUKUAKY U OLIEHKY PE3yJIbTaTa BBIYUCICHUN

YMeHue  onepupoBaTh  MOHATUSAMHU:  CTENEHb C  LEJNbIM  [OKa3aTeJeM,
apudmeTnyecKuil KBaJpaTHBI KOpPEHb, MHOIOWIEH, anreOpauueckas ApoOb,
TOKJECTBO; 3HAKOMCTBO C KOpPHEM HATypaJbHOM cTemeHu OoJjbllle eIUHULBL;
4 YMEHHE BBINOJHATH pacu€Thl MO Qopmyiam, NpeoOpa3oBaHUs LENbIX, APOOHO-
palnMoHaNbHBIX BBIPRXKEHUI U BBIPAXEHUH C KOPHAMH, pa3jioKeHHE MHOTOWIEHa Ha
MHOXHTEIM, B TOM YHCJIE C HCIOJb30BaHHEM (OPMYN pPa3HOCTH KBaApaTOB H
KBaJ[paTa CyMMBbI 1 Pa3HOCTH

YMeHHe omnepupoBaTh NOHATHSAMHU: YHCIOBOE PAaBEHCTBO, YpPaBHEHHE C OJHOMU
[IEPEMEHHOM, YUCII0BOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM; YMEHUE PEIATh
JUHEIHbIE U KBaJpaTHbIE YpaBHEHUsI, APOOHO-pallMOHAIbHBIE YPAaBHEHUSI C OJHOMN
[IEPEMEHHOM, CUCTEMBI JBYX JIMHEWHBIX YpaBHEHUM, JTMHEHHBIE HEPABEHCTBA U UX
CUCTEMBI, KBaJpaTHbIE U APOOHO-pallMOHAIbHBIE HEPABEHCTBA C OJIHOM MepEeMEHHOMH,
B TOM 4YMCJIE IIPU PELICHUM 3a7ad U3 JAPYyTUX MPEAMETOB M INPAKTUYECKUX 3a7ad;
YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO NPSIMYK0 W KOOPAMHATHYIO IJIOCKOCTH JUIS
n300pakeHMsl pellieHH ypaBHEHUH, HEPaBEeHCTB U CUCTEM

YMmenue onepupoBaTh MOHATUSIMH: (QYHKIUSA, Tpa@uK (YHKIUH, HYIM (QYHKIHUH,
NPOMEXYTKH  3HAKONOCTOSHCTBA,  NPOMEXYTKH  BO3pacTaHusi,  yOBbIBaHUS,
HauOoJbllIee U HAaUMEeHblIee 3HaYeHHs (YHKIUN; YMEHHUE ONEepUPOBATh MOHATUIMU:
6 npsiMasi MPOMOPIHOHAIBHOCTh, JIMHEHHass (QYHKIMA, KBaJpaTudHas (QyHKIus,
oOpaTHasi IPONOPIMOHAILHOCTD, Mapadoiia, TUrepoosa; yMEHHE CTPOUTh TpaduKku
GbyHKUMH, MCMONB30BaTh TpaUKH Uil ONpPEIeNIEHUS CBOWCTB MPOIECCOB H
3aBUCUMOCTEH, JUIsl pelIeHus 3a7ad U3 JPYruxX Y4eOHBIX IPEIMETOB U PealbHOM




Kon
NMpPoBePSIEMOro
TpedoBaHMS

IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHMs HA OCHOBeE
ProcC

JKU3HH; YMCHHC BbIpaXaTb d)OpMy.HaMI/I 3aBUCHUMOCTU MCKAY BCIIMYMHAMU

YMeHue onepupoBaTh IOHATUSMM: IIOCJIEIOBATENBHOCTb, apHUpMeTHdeckas Hu
reoMeTpuyecKas IIPOrPECCHH; yYMEHHE HCII0JIb30BATh CBOICTBa
nocjeoBaTenbHOCTEN, (POPMYJIBl CyMMbI U OOLIEro 4WieHa NP PELIeHUU 3a/ad, B
TOM YHCIIE 33Ja4 U3 IPYIUX y4eOHbIX IPEAMETOB U peaibHON KU3HU

VYMeHue periarh 3aa4 pa3HbIX TUIOB (B TOM YMCJE Ha MPOLEHTHI, JOIU U YacTH,
IBIKEHHUE, padoTy, IEeHy TOBAapOB M CTOMMOCTbH IOKYIIOK M YCIIYT, HAaJIOTH, 3a/1a4H
13 00JIaCTH yIpaBJeHUs JIUYHBIMU U CEMEHHBIMU (PUHAHCAMU); YMEHHUE COCTABIISTh
BBIPAKEHUS, YpaBHEHUS], HEPABEHCTBA U CUCTEMBI 10 YCJIIOBHUIO 33/1a4H, UCCIIEA0BATh
MOJTyYEHHOE PELICHUE U OLEHUBATh IPAB/ON0I00HOCTh MOIYUYEHHBIX PE3YIbTaTOB

YMeHne onepupoBaTh MOHATHIMHU: (HUTypa, TOUKA, OTPE30K, IpsAMasi, JIyd, JJOMaHasl,
yrojia, MHOTOYTOJIBHUK, TpPEYrOJbHUK, PpaBHOOEAPEHHBIH ¥ PaBHOCTOPOHHMI
TPEYTOJIHUKH, TPSMOYTOJIBHBIA TPEyrojJbHHUK, MEAHaHa, OMCCEKTPHCAa W BHICOTA
TPEYroJbHUKA, YETHIPEXYTOJIBHUK, MapajiesiorpaMM, poMO, MNPSIMOYTOJIbHHK,
KBaJpaT, Tpameuus; OKPYXKHOCTb, Kpyr, KacaTreibHas; 3HAaKOMCTBO C
POCTPAaHCTBEHHBIMH (HUTypaMH; YMEHHE pellaTh 3aJadyd, B TOM YHCIE W3
MOBCETHEBHOH JKM3HU, HA HAXOXKICHUE TEOMETPUUYECKHX BEIMYUH C MPUMEHEHUEM
W3Y4YEHHBIX CBOMCTB (Uryp u (hakToB

10

YMeHue onepupoBaTh NOHATUSIMU: PABEHCTBO (UIYp, PaBEHCTBO TPEYrOJbHUKOB;
MapaJUIeIbHOCTh M NEPHEHIUKYISAPHOCT IMPSMBIX, YroJll MEXAY IPSIMBIMH,
MEPIEeHIUKYIIAp, HAKIIOHHAS, MPOEKIUs, 101001e PUryp, nogo0HbIe TPEYTrOJIbHUKH,
CUMMETPHUSL OTHOCUTENIBHO TOYKHM U NMPSIMOW; YMEHHME pACIIO3HABAaTh PAaBEHCTBO,
CUMMETPHUIO U 101001e GUryp, napauienbHOCTh U NEPIEHIUKYISIPHOCTD IPSIMbIX B
OKpY’KarollleM MHUpe

11

YMeHue onepupoBaTh MOHIATHAMU: JUTMHA, PACCTOSIHUE, YroJl (BeTUYNHA yTiia, CHHYC
Y KOCUHYC yTJla TPEyrojbHHUKA), IUIOLIAdb; YMEHHE OIIEHUBATH Pa3Mephl IPEIMETOB
U OOBEKTOB B OKPYXKAIOIIEM MHUpPE; YMEHUE TNPUMEHSITh (HOPMYJBI TEpUMETpa
Y TUIONIAId MHOTOYTOJIBHUKOB, JUIMHBI OKPYKHOCTH M IUIOMIAIX Kpyra, oobema
MPAMOYTOJIBHOTO TapajUleNieNuIela; yYMEHUE IPUMEHSATh MPU3HAKK DPaBEHCTBA
TPEYrOJbHUKOB, TEOpPEMY O CyMME VIJOB TpeyroibHuka, teopemy I[ludaropa,
TPUTOHOMETPUYECKUE COOTHOLIEHUS JUISl BBIYMCICHUS [JIMH, PACCTOSIHUM, IUIO-
maaei

12

YMmenue wuzoOpakaTh IUIOCKHE GUTYpPHl U MX KOMOHMHAIMM, HPOCTPAaHCTBEHHBIE
Gurypsl oT pyku, ¢ MOMOIIbIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJCTB
10 TEKCTOBOMY WJIM CHMBOJIbHOMY OITUCaHHIO

13

YMeHue onepupoBarh IOHATUAMH: NPSAMOYIOJbHAas CHUCTEMa KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, NPOU3BEACHHE BEKTOpPA HA YHUCIIO,
CKAJIIPHOE IIPOU3BECHUE BEKTOPOB; YMEHHUE UCIIOJIb30BATh BEKTOPBI U KOOPAUHATHI
JUIS TIPEJCTAaBJICHUS JAHHBIX U PEIIeHHs 3aJad, B TOM YHCIE U3 IPYrHX y4eOHBIX
IIPEAMETOB U PEaIbHOMN JKU3HU

14

YMeHue omnepupoBaTh IOHATHSIMHU: CTOJOWKOBBIE W KPYTOBBIC JHAarpaMMbl,
TaONuIBI, cpeaHee apudmeTHyeckoe, MeauaHa, HauOoJIblIee U HaUMEHbIIEe
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NMpPoBePSIEMOro
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IIpoBepsiemble TpeOGOBaHMS K MPEAMETHBIM pe3yJibTaTaM OCBOCHUSI OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHMs HA OCHOBeE
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3HAUEHUs, pa3Max 4YHUCIOBOro Habopa; yMEHHME M3BJIEKaTh, MHTEPIPETUPOBATH U
peoOpa3oBbIBaTh MH(OPMALINIO, TMPEICTABICHHYIO B TabMUIaX U Ha JuarpaMmmax,
OTPaXAIOILYI0 CBOMCTBA M XapaKTEPUCTUKH pEAIbHBIX IIPOLECCOB M SIBICHUM;
YMEHHE pacro3HaBaTh U3MEHUMBbIE BEJIMYMHBI B OKPYXKAIOIIEM MUPE

15

YMeHue onepupoBaTh MOHATHAMM: CIY4YaWHBIH ONBIT (CIydalHBIH 3KCIEPUMEHT),
3JIEMEHTApHOE COOBITHE (3JIEMEHTApHBI HCXOA) CIIy4allHOrO OIbITa, ClIy4daiHoe
COOBITHE, BEPOSATHOCTh COOBITHS; yYMEHHE HAaXOJUTh BEPOATHOCTH CIyYaiHBIX
COOBITHI B OIIBITaX
C PABHOBO3MOXHBIMU 3JEMEHTAPHBIMU COOBITUSIMU; YMEHHE pelaTh 3aJadu
METOZIOM OPraHM30BaHHOIO Iepedopa M ¢ HUCIOJb30BAaHUEM IMpPaBUIIa YMHOXKEHMUS,
YMEHHE OLICHHBATH BEPOSTHOCTH PEAJTbHBIX COOBITUI W SBICHUH, MOHUMATh POJIb
IPAKTUYECKH JIOCTOBEPHBIX M MAJOBEPOSTHBIX COOBITUH B OKPY)KAIOLIEM MUpPE U B
KU3HHU, 3HAKOMCTBO C TOHSITHEM HE3aBHUCHMBIX COOBITHIA; 3HAKOMCTBO C 3aKOHOM
OOJIBLIIMX YHCEJI ¥ €r0 POJIBIO B MACCOBBIX SIBJICHUSX
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YMeHue BbIOMpaTh TOAXOMANIMKA WM3YYCHHBIM METON JUISl pEUICHHs 3a/1adH,
IIPUBOJIUTL INPUMEPHl MaTeMaTUYECKMX 3aKOHOMEPHOCTEH B INPUPOLE U JKHU3HH,
pacno3HaBaThb INPOSBJICHHE 3aKOHOB MATEMATHMKM B HCKYCCTBE, OIIMCBIBATh
OTJENIbHBIE BBIIAIOLIMECS PE3YJbTaThl, MOIYYCHHbBIE B XOA€ PA3BUTUS MATEMaTUKU
KaKk HayKy, NPUBOJIUTH IPUMEPBl MAaTEMAaTUYECKUX OTKPBITMA M MX aBTOPOB B
OTE€UYECTBEHHOU U BCEMUPHON UCTOPUHU

IHEPEYEHD 2JIEMEHTOB COAEPKXAHMUSA, ITIPOBEPAEMbBIX HA OI'D I1O

MATEMATHKE
Kox IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
1 Uucna u BBIYUCIECHUS
1.1 Harypanbnsle u nensle yncna. [I[pu3Haku 1e1MMOCTH LIEJIBIX YHCET
1.2 OOBIKHOBEHHbBIE U JECITUUHBIE JPOOH, TPOLIEHTHI, OECKOHEUHBIE IEPUOANUECKHE APOOU
1.3 ParnmonanbHble yncna. ApudMeTHuecKue onepanyy ¢ paldioHAIbHBIMUA YUCIaMU
1.4 JeiictButenpHbie yncina. ApudmMeTndeckue onepamnnu ¢ AeMCTBUTEIbHBIMU YHCIaMHU
15 HpI/I6J'II/I)KéI-£HBIe BBIUNCIICHUS, NpaBUiIa OKPYIJIEHMs, NPUKHUJKA U OLEHKa pe3ysbTara
BBIUMCICHUH
2 AnrebpanuecKue BhIPAXKCHUS
2.1 bykBeHHbIE BhIpaXeHUs (BBIPAKECHHS C IIEPEMEHHBIMU )




IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon
29 Crenenp ¢ uenbiM mnokasareneM. CTeNeHb C palMOHAIBHBIM IOKa3aTesneM. CBolicTBa
CTENEeHU
23 MHorousneHsl
2.4 Anrebpanueckas 1po0b
25 Apudmernueckuit KOpPEHb HaTypajabHON CTEIICHU. [HenictBus
C apU(PMETUYECKUMU KOPHSAMH HAaTypaJIbHON CTENECHU
3 VYpaBHEeHMS U HEpaBEHCTBA
3.1 Llenbie u 1poOHO-paloHalIbHBIE ypaBHEeHUs. CHCTEMBbl M1 COBOKYITHOCTH YpaBHEHUI
3.2 Llenbie u npoOHO-panioHaIbHbIE HEpaBeHCTBA. CHCTEMBI M COBOKYITHOCTU HEPABEHCTB
33 Penrenne TeKCTOBEIX 3a1a4
4 UucnoBsle NOCIE10BAaTENbHOCTH
4.1 [TocnenoBarenbHOCTH, CIIOCOOBI 331aHUS TOCIIE0BATEIbHOCTEH
4.2 Apudmernueckas v reomeTpuyeckas nporpeccur. @opmMyiia CI0XKHBIX IPOLIEHTOB
5 DyHKIMHU
@yHkuus, cnocodsl 3amanus ¢yHkuuu. ['padpuk dynkuuu. OOnacte omnpenenaeHus u
51 MHOXecTBO 3HaueHui ¢yHkuuu. Hymu ¢yHkuun. IIpoMexyTKu 3HAKONOCTOSHCTBA.
o [IpoMexXyTKM MOHOTOHHOCTM (QYHKIMH. MakCUMyMbl U MHHUMYMBI (YHKIHH.
HauOonpIiee 1 HauMeHblee 3Ha4eHNEe PYHKIUU Ha IPOMEXKYTKE
6 KoopanHatsl Ha IPSIMON U IIIIOCKOCTH
6.1 KoopaunarHas npsimast
6.2 JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHuK
7.3 MHOTOyroNbHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHne reoMeTpuuecKuX BEITUYHH
7.6 BekTopsl Ha IIII0CKOCTH
8 BepogaTHOCTh U cTaTHuCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHOCTB




IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

Kon

8.3 Komb6unaropuka
8.4 MHoxecTBa

8.5 I'padsr

YYEBHO-METO/JUYECKOE OBECITEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YUEBHBIE MATEPUAJIBI IJI51 YUEHUKA
https://m.edsoo.ru

METOANYECKHWE MATEPUAJIBI AJIA YUUTEJIA
https://m.edsoo.ru

HDPPOBBIE OBPA30OBATEJIBHBIE PECYPChI 1 PECYPCbI CETU UHTEPHET
https://m.edsoo.ru
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