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1. IHosicHUTe ILHAS 3alIMCKA

Pabouas mporpamma y4ueOHOro Kypca «Anredpa» st 7 Kiacca MOArOTOBIEHA B
COOTBETCTBUH C:

o dbenepadbHbBIM  TOCYJAPCTBEHHBIM  00pa30oBaTeIbHBIM CTaHJapTOM
OCHOBHOTO 0011ero oopaszoBanus (rmpuka3 MuHUcCTEpcTBa 00pa30BaHUS M HAYKH
Poccuiickoit  ®@eneparun ot 17.12.2010 Ne 1897; ¢ wu3MeHEHUSIMH U
JOTIOTHEHUSIMH )

o dbenepanbHOil  O00pa3oBaTeNbHOM  MpOrpaMMON  OCHOBHOTO  0OIIEro
oOpaszoBaHus, yTBepxkaAcHHOU mpukazoM Ne 370 MwuHHCTEpPCTBAa MPOCBEUICHUS
Poccuiickoit @enepannu ot 18.05.23;

o paboueil mporpaMMol MO MaTE€MaTUKE OCHOBHOTO o0Iero oOpa3oBaHU,
Mockga, 2021 r.; omoOpeHa perieHueM ¢eaepaabHOTO Y4eOHO-METOUIECKOTO
o0benMHEeHUS 110 001IeMy 00pa3oBaHuto, mpoTokos 3/21 ot 27.09.2021 r.

o OCHOBHOM 00pa3zoBaTeIbHON MpOrpaMMoil OCHOBHOTO 00IIEero 0Opa3oBaHMs
UV OO «IleTpoBckas mKogay;

. nporpammoii Bocutanust Uy OO «lleTpoBckas nikomnay;

o Anrebpa. Pab6ouas mporpamma Makaperue F0.H., Munntoxk H.I'., Hemkos
K.N. u npyrue; nox pea. TensikoBckoro C.A. Mocksa, [IpocBenienue.

PaGouas mporpamma 10 MaremaTuke IS oOydaromuxcs 5—9 KimaccoB
pazpabotaHa Ha ocHOBe denepanrbHOr0 TOCYAAPCTBEHHOTO 00pa30BaTEIHHOTO
CTaH/JapTa OCHOBHOT'O OOIIEro 0O0pa3oBaHUsS C YUETOM U COBPEMEHHBIX MHPOBBIX
TpeOOBaHUM, MPEABSIBISIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, W TPAIUIIUAN
poccuiicKoro o0pa3oBaHMs, KOTOPbIE OOCCIEYMBAIOT OBJIAJICHUE KIIOYCBBIMU
KOMIIETEHIIUSAMH, COCTABISIONIMMU OCHOBY [IJIi HENPEPHIBHOIO 0Opa3oBaHUA U
CaMOpa3BUTHS, a TaKXKe IEJIOCTHOCTh OOMIEKYJIbTYpPHOTO, JHUYHOCTHOTO W
MMO3HABATEIBHOTO PA3BUTHUS O0YYAIOLIUXCSI.

B paGoueii nporpamme yuTeHbl ujed U monoxenus KonHuenuuu pa3zBUTHS
MaremaTuieckoro oopazosanus B Poccuiickoit @enepanuu.

B anoxy mudpoBoit TpaHchopmammu Bcex cdep UYeIOBEUECKOW ACATeIbHOCTH

HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM 4YEJIOBEKOM 0e3 0a30Boi



MaTeMaTU4YeCKOM MOJATOTOBKHU. YK€ B IIKOJE MAaTeMaTHUKa CIYKUT OIOPHBIM
MPEAMETOM JJIsi M3YUYEHUS CMEXKHBIX IUCIUIUIMH, a TOCJe IIKOJbl peaabHON
HEOOXOJIMMOCTBIO  CTAaHOBUTCA  HENpEpbIBHOE OOpa3oBaHHWE, UYTO TpeOyeT
MOJTHOLICHHOM 0a30Boi 0011€00pa3oBaTeIbHON TOATOTOBKM, B TOM 4YHCJIE U
MaTeMaTu4eckoil. OT0 O0OYCJIOBIEHO TEM, YTO B HAIM JHU PACTET YMCIIO
npodeccuii, CBI3aHHBIX C HEMOCPEACTBEHHBIM NMPUMEHEHHWEM MAaTeMaTUKHU: U B
chepe PKOHOMHUKH, U B OW3HECE, U B TEXHOJOTMYECKHX OOJACTAX, W Jaxe B
rymMaHuTapHeix cdepax. Takum oOpa3om, Kpyr HIKOJBHUKOB, IJi KOTOPBIX
MaTeMaTHKa MOXET CTaTh 3HAYUMBIM MpeameToMm, paciupsiercs. [IpakTudeckas
MOJIE3HOCTh MAaTEeMAaTUKU OOYyCJIOBJIEHA TeM, 4YTO €€ TMpeaMEeTOM SBISIOTCA
dbyHIaMeHTaIbHbIE CTPYKTYPHl HaIllero MHpa: MPOCTPAHCTBEHHBIE (OPMBI H
KOJMYCCTBCHHBIC OTHOIIICHUS oT MPOCTEUININX, YCBauBaeMBbIX B
HEMOCPEACTBEHHOM OTBITE, JO JOCTaTOYHO CJOXKHBIX, HEOOXOJAUMBIX IS
pa3BUTHSA HAyYHBIX M MPUKIAIHBIX HIEH. be3 KOHKPETHBIX MaTEeMaTHYECKUX
3HAHUM 3aTPYJHEHO ITOHMMAHWE NPUHUMUIIOB YCTPOICTBA M HCIOJIb30BAaHUS
COBPEMEHHOW TEXHUKH, BOCHOPUITHE U  HMHTEpIpETalus pazHOoOOpa3HOi
COLIMAJIbHOM, SKOHOMHUYECKOM, MONUTUYECKOW HHPopManuu, manodd@exkTuBHA
MOBCETHEBHAS MPAKTUYECKAs NEITENbHOCTh. Kaxa0My 4eloBeKy B CBOEH >KH3HH
OPUXOJUTCA BBINOJIHATh PACYETBl M COCTABIATH AJNTOPUTMbI, HAXOIHUTh H
OPUMEHSTh (OPMYIIbI, BIAJIETh NPAKTUYECKUMU TMPUEMAMU TE€OMETPHUECKUX
W3MEPEeHUN M TOCTPOCHUU, YUTaTh WH(OOPMAIUIO, MPEACTABICHHYIO B BHUJE
Ta0JINII, TUarpaMM U TpadrKOB, KUTh B YCIOBHIX HEOMPEACIEHHOCTH U TOHUMATh
BEPOSITHOCTHBIN XapakTep CIydyalHbIX cOOBITUNA. OJHOBPEMEHHO C PaCIIMPEHHUEM
chep MpUMEHEHHUS MaTeMaTUKH B COBPEMEHHOM oOOIIecTBE BCE Oosee Ba)KHBIM
CTAHOBUTCSI ~ MAaTeMaTUYECKH  CTWJIb  MBIIUICHUS, MOPOSBISIONMNACAS B
OMpe/IeNIEHHBIX YMCTBEHHBIX HaBbIKax. B mpomecce H3ydeHHs] MaTeMaTHUKH B
apceHa’l NOpUEMOB M METOJOB MBIIUJICHUS 4YEJIOBEKA €CTECTBEHHBIM 00pa3om
BKJIIOYAIOTCS MHAYKUUS U JEAYKIUs, 000OIEeHHEe M KOHKpPETH3allusl, aHalIu3 u
CUHTE3, Kiaccuukauus M CcUCTEMaTu3alus, aOCTparupoBaHUE U AaHAJIOTHUS.

OOBeKThl MaTeMaTH4YEeCKUX YMO3aKIIOUYEHHUM, MpaBWiia HUX KOHCTPYHUPOBAHUS



pPacKphIBalOT MEXaHU3M JIOTMYECKUX IOCTPOEHHUH, CHOCOOCTBYIOT BBIPAOOTKE
yMeHUsI (POPMYIHpPOBaTh, OOOCHOBBIBATH M JOKA3bIBaTh CYXKJIEHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIJIEHHUE. Beaymmas posb NpUHAIIEKUT MaTEMATUKE U B
(GOopMHUpPOBaHUU ANTOPUTMUYECKOW KOMIIOHEHTHl MBIIUIEHUS W BOCIUTAHUU
YMEHUU IEMCTBOBATH MO 3aJaHHBIM AJITOPUTMaM, COBEPLIEHCTBOBATh N3BECTHBIE U
KOHCTPYHpOBaTh HOBBbIE. B mpolecce penieHus 3aaad — OCHOBOM y4eOHOU
NEATEIbHOCTH Ha YypOKax MaTeMaTHUKH — pa3BUBAIOTCS TaKXXE TBOpPYECKAs W
OpUKIAaJHAs CTOPOHBI MblluieHHs. OOydeHHe MaTreMaThke AaéT BO3MOXHOCTb
pa3BHUBaTh Yy OOY4YaIOIIMXCA TOYHYIO, PAallMOHAIbHYI0 U MH(OPMATHUBHYIO pEYb,
yMeHHe oTOupaTh Haumbojiee MOAXOISAIINE  S3bIKOBBIE, CHUMBOJIHMYECKHE,
rpaduueckue CcpencTBa AN BBIPAKEHUS CYXKIEGHUW M HArJasgHOTO UX
npencrapieHus. Heo6XxoauMbpIM KOMIIOHEHTOM 0O1Iel KyJIbTYyphl B COBPEMEHHOM
TOJIKOBAaHUM  fABJIAETCS  00Ilee  3HAKOMCTBO C  METOJaMu  TO3HaHUS
JNEHCTBUTENIBHOCTH, IMPEICTAaBICHUE O IPEAMETE W METOAAaX MAaTeMaTHKH, HX
OTJIMYMNA OT METOJOB JPYIMX €CTECTBEHHBIX M TYMaHUTApHBIX HayK, 00
OCOOECHHOCTSIX MPUMEHEHUs] MaTeMaTHKU ISl PElICHUs Hay4YHbIX U MPUKIAJHBIX
3agad. Takum oOpa3zom, mMaTemaThyeckoe oOpa3oBaHME BHOCHUT CBOM BKIaJ B
(GopmupoBaHue o00mEeld KyJIbTypbl uenoBeka. V3ydeHue MaTeMaTHKH Takxke
CHOCOOCTBYET 3CTETUYECKOMY BOCIMTAHUIO YEJIOBEKA, IMOHUMAaHHIO KPacoThl U
U3SIECTBA MATEMAaTUUYECKUX PACCYKJIEHUHN, BOCTIPUATHIO T€OMETPUUECKUX (HopMm,
YCBOEHHUIO W€ CUMMETPHH.

HEJIM M OCOBEHHOCTHM WUM3VYEHMUA VYYEBHOI'O IIPEJIMETA
«MATEMATUKAW.

[TpuopureTHpIMU LETSIMH 00yUYEHHsI MaTeMaTuke B 5S—9 Kitaccax sBISAIOTCA:
(GopMupoBaHUE LEHTPATBHBIX MAaTEeMAaTUYECKUX TMOHATUN (YUCIO, BEJIWYHMHA,
reOMETPUIECKas ¢urypa, IIepeMEHHas, BEPOSITHOCTD, byHKIHUA),
00ecneurBaOIUX MPEEMCTBEHHOCTh M TEPCHEKTUBHOCTh MaTeMaTHUYeCKOTO

o0pa3zoBaHusl 00yUYarOIINXCS;



MnojABe/IcHUEe OOyYarolmuXcsd Ha JOCTYIHOM JUisi HHUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYXKAIOIIETO MHUpA, MOHMMAaHWE MaTEeMAaTHUKH Kak
4acTu 00IIeH KyJIbTYphl UEJIOBEUECTBA;

pa3BUTHE MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEH OOydarommxcs,
MO3HABATEILHONW AKTUBHOCTH, HCCIEIOBATEIbCKUX YMEHUN, KPUTUYHOCTHU
MBIIIUICHUS, UHTEepEeca K U3YUCHUIO MAaTEMaTHKU;

dbopmupoBanue (PyHKIMOHATBHOW MaTEMAaTHUYECKOM TPaMOTHOCTH: YMEHUS
pacrio3HaBaTh  MPOSIBIEHUs]  MAaTEMAaTHYECKUX  TOHSATUH,  OOBEKTOB WU
3aKOHOMEPHOCTEH B pEAIbHBIX KU3HEHHBIX CUTYalUSIX W MPU U3YYECHUU IPYTUX
y4eOHBIX  TIPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
dbopMyTUpOBaTh UX HA S3BIKE MATEMATUKU U CO37aBaThb MaTeMAaTHYECKUE MOJICIIH,
IPUMEHATh OCBOCHHBIM MAaTeMaTHYECKHU amnmapaTr [Js pPEIIeHUS MPaKTHKO-
OpPUCHTHPOBAHHBIX 3aJlady, MHTEPHPETUPOBATH U  OICHUBATH IOJyYCHHBIC
pE3yIbTaTHI.

OCHOBHBIE JIMHUU COJIEp’KaHUs Kypca MaremMaTuku B 5—9 kmaccax: «Yucna u
BBIUUCIICHUS», «Anredpa» («Anredpanueckue BBIPAKEHUS», «YpaBHEHUS W
HepaBeHCTBay»), «DyHkuum», «l'eomerpus» («I'eomerpuueckue GUTypbl U HUX
cBOWCTBa», «M3MepeHHe TEOMETPUUYECKUX BEJIMYUHY»), «BeposTHOCT, U
CTaTUCTHKa». JlaHHbIE JTUHUU Pa3BUBAIOTCS MapalIeNIbHO, KaXaasi B COOTBETCTBUH
C COOCTBEHHOH JIOTMKOM, OJHAKO HE HE3aBHCHMO OJHA OT APYroi, a B TECHOM
KOHTaKTe u B3aumojaeucTBuu. Kpome »5Toro, ux oOBEIUHSET JOrHYecKas
COCTaBJISIONIAs], TPAJULUHUOHHO NPUCYIIAasi MaTEMaTWKE M IMPOHU3BIBAIOIIAS BCE
MaTeMaTu4ecKue Kypchl W cojepkarenbHble JuHud. CPopMyrTupoBaHHOE B
denepaabHOM TOCYAapPCTBEHHOM 00pa30BaTEIbHOM CTaHAPTE OCHOBHOTO OOIIETO
oOpa3zoBaHus TpeOOBaHUE «YMETh OINEPUPOBATH TOHATUSIMH: OMpEICICHHE,
aKcuoma, Teopema, J0Ka3aTeJbCTBO; YMEHHUE PACIIO3HABATh UCTUHHBIE U JIOXKHBIC
BBICKAa3bIBAHUS, IPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U
OTpUIIAHUSI BBICKA3bIBAHUI» OTHOCHUTCS KO BCEM KypcaMm, a (QopMUpOBaHUE
JOTUYECKUX YMEHHUH pachpenensercss Mo BCEM TrojaM OOydeHHs Ha YPOBHE

OCHOBHOTro o0miero oopazoBanus. CoaepxaHue o0Opa3oBaHMs, COOTBETCTBYIOIICE



MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS pabouel MpOTrpaMMBbI, pactpeneaEéHHBIM 10
rojiaMm oOy4YeHUs, CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM OCHOBHBIM,
MPUHITMITHAIBHBIM BOIIPOCAM OO0yYaromuecs oOpamaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHNEC MATEMaTHYCCKUMH TIOHSATHUSMH W HABBIKAMH  OCYIIECTBISIOCH
MOCNIEIOBATEIbHO W TOCTyMmaTteabHO, C  COONIOACHWEM  MpUHIUIA
MPEEMCTBEHHOCTH, a HOBBIC 3HAHUS BKIIOYAINCh B  OONIYIO CHCTEMY
MaTEMaTUYCCKUX TIPEJICTABIICHUN OOYyYaIOIIMUXCSA, pacuiupsst W yrayomss e€,
o0pa3yst IPOYHBIC MHOXKECTBCHHBIC CBSI3H.

HEJIA U3YUEHNA YYEBHOI'O KYPCA

Anrebpa sBISETCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOW IIIKOJIBI: OHa
oOecrieynBaeT M3yYCHHUE JPYTUX TUCIUILIINH, KaK SCTCCTBCHHOHAYYHOTO, TaK |
TYMaHUTApHOTO IUKJIOB, €€ OCBOGHHE HEOOXOJUMO ISl  MPOJOJIKCHHS
oOpa3oBaHHsS M B IOBCEIHCBHOW »W3HU. Pa3BuTHE Yy 0OOYyYarONUXCS HAy4HBIX
NPEJICTABICHUH O MPOUCXOXKICHUM M CYIIHOCTH aireOpandeckux abCTpakiuii,
croco0e OTpaKeHUs MAaTEMAaTUYECKON HAayKOH SIBJICHHI U MPOIECCOB B IPUPOJIE U
oOIIIeCTBE, POJM MAaTeMAaTHYEeCKOr0 MOJEIMPOBAHUS B HAYYHOM ITO3HAHUU U B
IPAKTUKE CIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U KA4eCTB
MBIIIJICHUS, HEOOXOUMBIX JIs afanTallid B COBPEMEHHOM IIHM(PPOBOM OOIIIECTBE.
N3ydenne anreOpbl €CTECTBEHHBIM OOpa3oM oOOeCreynBaeT pPa3BUTHE YMEHHS
Ha0JI0/1aTh, CPAaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpPEOyeT KPUTUYHOCTH
MBIIIJICHUSI, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOW JICUCTBHS H
BBIBOJIBI, (pOpMyIUpoBaTh yTBepxkaAeHHs. OCBOEHUE Kypca anreOpbl oOecreynBaeT
Pa3BHUTHE JIOTUYECKOTO MBIIIICHUS 00Y4YaIOIMUXCs: OHU UCTIONIB3YIOT JISTyKTUBHEIC
Y UHJIYKTUBHBIE PACcCYXKICHUs, 0000IeHINEe U KOHKPETU3AINIO, a0CTparupoBaHue
u ananorutro. OOyuyeHme anrebpe TMpeAnonaraeT 3HAYUTEIBHBIA O00BEM
CaMOCTOSITETTLHON  JIESITETbHOCTH  O0YyYaloONUXCsl, TOITOMY CaMOCTOATEIbHOE
pEIICHHE 3a/1a4 €CTECTBEHHBIM 00pa30M SIBIISICTCS peasin3aIiieil 1eaTeaIbHOCTHOTO
npuHiuna oOydyeHusi. B cTpykType mnporpammbl yuyeOHOTO Kypca «Amnredpa»
OCHOBHOHM IIIKOJBI OCHOBHOE MECTO 3aHUMAIOT COJIEPKATEeIbHO-METOMICCKHUE

nuHUU: «Yucna v BIYUCICHUSN»; «ANreOpandeckue BbhIpaxeHus»; «YpaBHEHUs U



HepaBeHCTBa»; «DyHkuumy». Kaxnas u3 3THX COAEPXKATEIbHO-METOANYECKUX
JUHUNA Pa3BUBACTCS HA MPOTSIKEHUU TPEX JIET U3YUYECHUSI Kypca, €CTECTBEHHBIM
o0pa3oM mepemieTasch M B3aUMOJCHCTBYS C JAPYTMMHU €ro JUHUsAMHU. B xone
U3y4YeHUs Kypca OOydYarolmIMMcCsi  NPUXOJUTCS  JIOTMYECKHM  paccCyKIaTh,
HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK. B CBsI3u ¢ 3TUM 11e5ecoo0pa3Ho
BKJIIOYUTh B TMPOrpaMMy HEKOTOPhIE OCHOBBI JIOTMKH, NPOHU3BIBAIOIINE BCE
OCHOBHBIE pa3fielbl MaTeMaTH4YeCKOoro oO0pa3oBaHUs U  CHOCOOCTBYIOIINE
OBJIaJICHNIO O0YYaIOLIMMHUCS OCHOB YHUBEPCAJIBHOIO MAaTEMaTUYECKOIO S3bIKa.
Takum o00pa3oMm, MOXHO YTBEpXKIaTh, YTO COJAEPKATEIBHON U CTPYKTYpPHOU
O0COOEHHOCTBIO Kypca «Anredpa» SBISIETCS €ro WHTETPUPOBAHHBIN XapakTep.
Conepxanue auHUM «YKcia U BEIYUCICHUS CIYKUT OCHOBOM JIA JajdbHEHIIEr O
U3Y4YEeHHs] MAaT€MAaTHUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTUYECKOTO
MBIIUICHHS, (OPMUPOBAHUIO YMEHHS TIOJIb30BAaThCS QJITOPUTMaMM, a TaKXKe
NPUOOPETEHUIO TMPAKTHUYECKUX HABBIKOB, HEOOXOAMMBIX [Jii TIOBCEIHEBHOM
KU3HU. Pa3BuTHE TOHATHS O YKCIIE B OCHOBHOM IIKOJIE CBSI3aHO C PAllMOHAIBHBIMU
U HUppAlMOHAIIBHBIMU  YHCIaMH,  (OpMUpOBaHHMEM  TPEICTABIEHUUA O
JEHCTBUTENBHOM YHCIIE. 3aBEpIICHHE OCBOCHHS YHCIOBOW JIMHUUM OTHECEHO K
cTapiieMy 3BeHYy obOmiero oOpazoBanusi. ConepkaHue ABYX aiare0pandecKux
TUHUN — «AnreOpandeckue BBIpAKCHUS» U «YPaBHEHUS U HEPABEHCTBA
criocoOCTByeT (OPMHUPOBAHUIO Yy OOYYAIOIIUXCS MaTeMaTHYEeCKOIo amrmapara,
HEOOXOIUMOTO JJisi pelIeHUs] 3aJad MaTeMaTUKH, CMEXHBIX MPEIMETOB W
MIPAKTUKO-OPUEHTUPOBAHHBIX 3a/lad. B OCHOBHOW ImiKoJie y4eOHBIM MaTepual
TPYNIUPYETCS BOKPYT PpalMOHAJIBHBIX BBIpAKEHHH. Anredpa JIEeMOHCTPUPYET
3HAYEHUE MATEMATHKU KaK fA3bIKa JJIs MOCTPOCHUS MAaTeMAaTHYECKUX MOEINEH,
OTMCAaHMsI TIPOIIECCOB M SBJIEHUHN peanbHOro Mupa. B 3amaum oOydenwus anredpe
BXOASAT TakXke JajbHEWlIee pa3BUTHE  AITOPUTMUYECKOTO  MBIIUICHHUS,
HE0OXOIMMOTO0, B YaCTHOCTH, JUIsl OCBOCHHS Kypca MH(GOPMATHKH, M OBJAJCHUE
HaBbIKAMHU JCAYKTUBHBIX paccyxkaeHuil. IIpeoOpa3zoBaHne CHUMBOJBHBIX (OpM
BHOCUT CBOM crienu(PUUecKuil BKJIajJ B pa3BUTHUE BOOOpa)KEHHUsI, CIIOCOOHOCTEN K

MaremaTuieckoMy TBopuecTBY. Conepxkanue (GyHKIHMOHAIbHO-TpauuecKon



JUHUUA HAlEJICHO Ha TMOJy4YeHUE IIKOJbHUKAMU 3HAaHUN O (QYHKIUAX Kak
BaXHEHUIIIEH MATEMaTHUYECKOM MOJCIM I OIMCAaHUS W HCCICIO0BAHUS
pPa3HOOOpa3HbIX MPOIECCOB U SIBJICHUU B mpupoje u odimiectBe. M3yueHue 3Toro
Marepuajia CIOCOOCTBYET pa3BUTHIO Yy OOYYaIOIIUXCS YMEHHUS MCHOJIb30BATh
pa3IMYHBIE BBIPA3UTEIBHBIE CPEICTBA S3bIKA MAaTEMAaTUKU — CIIOBECHBIE,
CUMBOJIMYECKHE, rpaduuecKkue, BHOCUT BKJIaJ B ((OPMUPOBAHUE MIPEACTABICHUM O
pOJIM MAaTEMATHUKHU B Pa3BUTUU LIUBWIN3ALMU U KYJIBTYPBHI.

PaGouas nporpamma paccunrana Ha 102 yaca, 3 yaca B HeelIO.

2. Conep:xxanune y4eOHOro Kypca «Ajaredopa» 7 kiiacc

APUOMETHUKA

Pammonanbubpie yucna. PaciimpeHue MHOXKECTBAa HATYpPaJbHBIX YHUCENT 10
MHO’KECTBA 1EJIbIX. MHOXECTBa IEIbIX YHUCEN JO MHOXXECTBA PpPaIlMOHAJbHBIX.
PanyioHannbHOE 4YHCIIO KAaK OTHOWIEHHME M Nh , TA€ T — IEJ0e YUCI0, N —
HaTypaiibHOe. CrTeneHb ¢ 1enbIM ToKa3aTeneM. JlelicTBUTENbHBIE 4YHUCIA.
KBanpatusiii kopeHb u3 uucia. KopeHb TpeThell CTENEHH. 3amuch KOpHEH ¢
MOMOIIBI0 CTENEeHU C JpOoOHBIM TmokazareneM. [lonsTre 00 uppanroOHATHLHOM
yucie. MppallmoHanbHOCTh YHUCIAa U HECOM3MEPHUMOCTH CTOPOHBI M JHArOHAU
kBazgpata. JlecsaTuyHble NPUOIKEHHS HPPANMOHAIBHBIX YKcel. MHOXKECTBO
JEHCTBUTENBHBIX YUCEN; MPEACTABICHUE JNEHCTBUTEIBHBIX YMCET OECKOHEYHBIMHU
necATUYHbIMU J1po0siMu. CpaBHEHHE JEUCTBUTENbHBIX uucesl. KoopauHaTHas
npsimMasi. M3o0paxeHue uMcel TOYKAaMU KOOPJAWHATHOW mpsiMoil. YwuclioBbie
npoMexxyTkud. M3mepeHus, mnpuOmmKeHus, OleHKku. Pa3mepsl 00BEKTOB
OKpYy’Karouiero mupa (0T 3JE€MEHTApHBIX 4YacTull 10 BceneHHoil), MIUTENbHOCTD
MPOLIECCOB B OKPYXKAOUIEM MHUpE. BbleeHne MHOXKUTENSE — CTENEHU AECATH B
samucu uyncna. [IpubmmkéHHoe 3HaUEHWE BENMYWHBI, TOYHOCTH MPHOIMKCHUS.
[Ipuknaka 1 OLEHKA Pe3yIbTaTOB BEIYMCIICHHM.

AJITEBPA

AnreOpanueckue  BbIpaXK€HHUsS. DyKBEHHbIE  BbIpaXeHUs  (BBIpAXKEHUSI C

nepeMeHHbiMM). YuciioBoe 3HaueHHWE OYKBEHHOrO BbIpa)keHus. JlomycTumblie



3HAYEHUsI MNepeMeHHbIX. [loacTaHOBKA BBIPAXEHHU BMECTO IEPEMEHHBIX.
[IpeoOpazoBaHue OYKBEHHBIX BBIPAXKEHHM HAa OCHOBE CBOMCTB apu(METHUECKUX
neictBuii. PaBeHCTBO OyKBEHHBIX BbIpakeHHW. ToxnectBo. CremneHb C
HaTypaJIbHBIM TOKa3aTeseM U €€ cBoicTBa. OIHOWIEHBl U MHOTOWICHBI. CTENEHb
MHorouseHa. CnoXeHue, BBIUUTAHUE, YMHOXEHUE MHOTrOwieHOB. DdopMyibl
COKpalIEHHOTO YMHOJKEHHs: KBajgpaT CyMMBlI M KBajpaT paszHoctu. dopmyna
pa3HoCTH KBajpaToB. IIpeoOpa3oBaHue 1€JIOrO0 BBIPAKEHHUS B MHOTOYJIEH.
Pa3noxeHre MHOTOWIEHOB HAa MHOXHUTENU. MHOTOUYIEHBl C OJHON NEPEMEHHOM.
Kopenp MHorousmena. KsagpaTHbli TpEXWIEH; pa3JIOKEHHUE KBAJAPATHOTO
TpEXwIeHa Ha MHOXuUTenH. Anredpandeckass apoOb. OCHOBHOE CBOMCTBO
anrebpanueckoid  Apobu. CroxeHue, BBIYUTAHUE, YMHOXEHHE, [EJICHHUE
anrebpanueckux apodeit. CremneHb ¢ IeNbIM MOKa3aTeleM U €€ CBOMWCTBA.
PanvonanbHbie BbIpaXeHHs] M MX TpeoOpa3zoBaHus. Jloka3aTeabCTBO TOXKIECTB.
KBagparueie kopHu. CBoiicTBa apu(PMEeTHUECKHMX KBAJPATHBIX KOPHEH U UX
NpUMEHEHHEe K MPeoO0pa3oBaHUIO YHCIOBBIX BBIPAKEHUM U  BBIYUCICHHSM.
VYpaBHenus. YpaBHeHue ¢ oaHoM mnepemeHHol. Kopenb ypaBHeHus. CBoiicTBa
YUCJIOBBIX PAaBEHCTB. PaBHOCWIBHOCTH ypaBHEHUU. JIMHEHHOE ypaBHEHUE.
KBangpatHoe ypaBHeHuHe: (opMyrna KOpHEH KBaJpaTHOrO ypaBHEHHs. Teopema
Buera. Pemienue ypaBHeHHM, CBOISIIMXCA K JIMHEWHBIM M KBaJApaTHBIM. [Ipumepsl
peleHnuss ypaBHEHHMH TpeThell W 4eTBEPTOM cremeHed. Pemenue apoOHO-
pallMOHANBHBIX YpPaBHEHUH. YPaBHEHHE C JBYMs MEpEMEHHbIMHU. JIMHENHHOE
YpaBHEHUE C JBYMs IIEPEMEHHBIMH, IIPUMEPHI PELICHUS YPAaBHEHUU B LEJBIX
yucnax. CucremMa ypaBHEHHMI C JABYMSI NEpPEMEHHBIMU. PaBHOCHUIIBHOCTH CHCTEM.
Cuctembl [BYX JMHEHHBIX YpPAaBHEHUM C [JBYyMs [E€PEMEHHBIMU; pEUICHUE
MOJACTAHOBKOM W cilokeHueM. lIpuMepsl pemieHuss CHUCTEM HEIMHEWHBIX
ypaBHEHUI C AByMs TIEpeMEHHBIMU. PemieHne TeKCTOBBIX 3ajiady anreOpamdecKum
criocoOoM. JlekapToBbI KOOPJIMHATHI HA TJIOCKOCTH. ['paduueckas MHTEpHpeTaLUs
YpaBHEHHSI C JABYMsI NEpeMEHHbIMU. ['papuk JTUHEHHOTO ypaBHEHHUS C JIBYMs
MEPEMEHHBIMM; YTJIOBOM KOAP(PUIIMEHT TpsIMOM; YCIOBUE MapaJlIEIbHOCTH

npsiMbiX. ['paduku mpocTteiinx HEJIMHENHBIX ypaBHEHUM: nmapaboia, runepoona,



OKpPYXHOCTb. ['pauueckas HHTEpPHpETAMsl CUCTEM YpPAaBHEHHH C JBYMs
nepemMeHHbIMU. HepaBeHcTtBa. UucinoBble HEpaBeHCTBA M UX  CBOWCTBA.
HepaBenctBo ¢ onHONW mnepeMeHHOW. PaBHOCUIBHOCTH HEpaBeHCTB. JIMHENHbIE
HEpPAaBEHCTBA C OJHOM mnepemeHHOM. KsanparHele HepaBeHcTBa. CuHCTEMBI
HEPABEHCTB C OJHOM IIEPEMEHHON.

OYHKIUN

OcCHOBHBbIE TOHSTHUS. 3aBUCUMOCTH MeEXIy BenuuuHamu. [lonatue QyHKIuu.
OO6nactp omnpenenaeHUss U MHOXKECTBO 3HaueHUM ¢yHkuuu. CrnocoObl 3anaHus
¢ynukuuun. ['paduk @ynkuuu. CoiicTBa GyHKIUH, UX OTOOpakeHHe Ha Trpaduke.
[Ipumepsl rpaduKOB 3aBHCHUMOCTEH, OTpaXXaloOIIMX peajibHble IPOLECCHI.
YucnoBeie ¢QyHkiuu. @OYHKIMHU, ONUCHIBAIOIIME TMPSAMYI0O U OOpaTHYIO
POMOPLUOHATBHBIE 3aBUCUMOCTH, X Tpaduku u cBoiicTBa. JIuneinas QyHkuus,
e€¢ rpaguxk u cBoiictBa. KBagparuunas ¢yskuus, e€ rpaduk U CBOWCTBA.
CrerneHHble (DYHKIMHM C HaTypalbHBIMHU IOKa3aTedsiMU 2 U 3, UX TpaQuKd H
cBoiictBa. I'pabuku ¢yHkumit 'y y = , vy x = 3 , y = | x |. UncrnoBsie
1oCJIeI0BaTeNIbHOCTH.  [loHSATHE YHCIIOBOM  MOCIENOBAaTEIbHOCTH. 3a/IaHHE
MOCJIEIOBATEIBHOCTH  PEKyppeHTHON dopMynold u  Qopmynoil n-ro ujieHa.
Apudpmernyeckas u reomerpuueckas mporpeccuu. Dopmynasl n-To  uieHa
apupMETHIECKON U TCOMETPUYECKON MPOTpPECcCHid, CYMMBI MEPBBIX N-X YJICHOB.
N3o0paxenue 4ieHOB apuPMETHICCKON M T€OMETPUUYECKON MTPOTPECCU TOUKaMHU
KOOPJMHATHON TIIOCKOCTH. JIMHEHWHBIM M 3KCHOHEHIUAIBHBIA pocT. CloxkHbIC
IIPOLICHTHI.

BEPOATHOCTB U CTATUCTHUKA

OnucatenbHas cTaTucTUka. lIpencraBieHre JaHHBIX B BUAC TAOIUIl, JUArpaMM,
rpa¢ukoB. CiydaiiHasg U3MEHYMBOCTh. CTaTUCTUYECKHE XapaKTEPUCTUKH Habopa
JaHHBIX: CpeaHee apuMeTH4ecKoe, MeauaHa, HauOoJbllee W HaMMEHbIIee
3HaueHus1, pasmax. IIpencraBieHne o BBIOOpPOYHOM HccienoBaHuu. CiaydalHble
COOBITHS U BEPOSTHOCTh. [IOHSITHE O ClydailHOM OMBITE M CIy4ailHOM COOBITHHU.
Yactora cnydaitHoro coObiTus. CTaTUCTUYECKUH TOAXOJ K  IMOHATHIO

BEPOSATHOCTH. BeposSTHOCTH MNPOTUBOIMOJOXKHBIX CcOObITHH. HeszaBucumelie



COOBITHS. YMHOXEHHE BEpOSITHOCTEW. JlOCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOXKHOCTh  coObITMH. Kilaccuueckoe —ompejeneHue  BEpOSTHOCTH.
Kombunatopuka. PemieHne KOMOMHATOPHBIX 3a7ad MepedOpOM BapUaHTOB.
KomMOunaroproe npasuio ymHoxkeHusd. [lepectanoBku u pakTopua.

JIOTUKA U MHOXECTBA

TeopeTHKO-MHOXKECTBEHHbIE OHATHS. MHOKECTBO, 3JIEMEHT MHOKECTBA. 3a/1aHUE
MHOKECTB  TNEPEUUCICHUEM DJIEMEHTOB, XapaKTEPUCTUUYECKUM  CBOWCTBOM.
CranpapTHpie 0003HAYEHUsI YHMCJIOBBIX MHOXECTB. [lycToe MHOXECTBO U €ro
o0o3Hauenue. [lonMHoxkecTBO. OOBEIMHEHNE U TIEPECEUCHNE MHOKECTB, Pa3HOCTh
MHOXECTB. MiumrocTpansi OTHOLIEHUM MEXKJYy MHOXECTBAMU C TOMOIIbIO
nuarpamm Oinepa — Benna. DneMeHThl joruku. [ToHsiTHE O PaBHOCUIIBLHOCTH,
CJIEIOBaHUH, YyNOTpeOIeHUE JTOTMYECKUX CBSI30K €CJH ..., TO ..., B TOM U TOJIBKO B
TOM CJly4yae, TOTMYECKUE CBA3KU U, WIIH.

MATEMATHUKA B UCTOPUYECKOM PA3ZBUTUHU

Uctopus ¢opMupoBaHusi TOHSATUS YWCTA: HATypallbHble 4YHCHIa, JpoOu,
HEJOCTATOYHOCTh PAlMOHAIBHBIX YHUCEN I TEOMETPUYECKUX H3MEPEHHI,
uppalroHaibHble yncia. CTapuHHbIE CUCTEMBI 3anucH uncen. Jpobu B BaBuione,
Erunre, Pume. OtkpeiTHe necatTuuHbIX apobOeit. CTapuHHBIE CHUCTEMBI Mep.
Hecstuunpie Apobu u MeTpuueckass cucreMa Mmep. [losiBneHue OTpUIATEIbHBIX
yucen W Hyasa. JI. Maraummkuii. JI. Dinep. 3apoxxnaeHue anreOpsl B Heapax
apupmetuku. An-Xopesmu. Poxnenune OykBenHou cumBonuku. [I. depma, .
Buer, P. [Jlekaptr. Wcropmsst Bompoca O HaxOXJICHUH (GOpMYT KOpHEH
anredpandecKnx ypaBHEHHM, HEPa3pelIMMOCTh B pauKaliaX YpaBHEHUHN CTETICHH,
oonpmieit uereipéx. H. Taprames, [x. Kapmano, H. X. A6ens, D. Tlamya.
N300pereHne MeToja KOOPAMHAT, MO3BOJISIIONIETO MEPEBOJIUTH N€OMETPUUYECKHE
00BeKkThI Ha s13bIK anreopsl. P. Jlekapt u [1. depma. [Ipumeps! pa3nuyHbIX cHCTEM
KoOpAMHAT Ha IMockoctu. 3aaava Jleonapao Iluzanckoro (Pubonauum) o
Kponukax, yucia dubonayum. 3amaya o ImIaxMaTHOM gocke. McTokm Teopuu
BEPOATHOCTEN: CTpaxoBoe neno, asaptHeie urpel. [I. depma m b. [lackans. 4.

bepnymmu. A. H. Konmoropos.



3. [lnmanupyemble pe3yabTaThl 00y4eHHsl B [/ Kjacce

OcBoenne yueOHOro mnpeaMera «Marematnka» JIODKHO — 00ecreynBaTh
JOCTUKEHWE Ha YpOBHE OCHOBHOIO 0OIIEro 0Opa3oBaHMs  CIEAYIOIIUX
JUYHOCTHBIX, METANpPeIMETHbIX U MPEIMETHBIX 00pa30BaTENIbHBIX PE3YIbTATOB:
JIMUHOCTHBIE PE3YJIbTATHBI

JInuHOCTHBIE  pe3yJIbTaThl ~ OCBOEHUS  MpPOrpaMMbl  y4eOHOro  mpeaMera
«MareMaTukay XapakTepHU3yIOTCs:

IlaTpuoTHyeckoe BOCMMTAHWE: TPOSBICHUEM UWHTEpeca K TMPOIIOMY U
HACTOSAIEMY  pPOCCHMHCKOW  MaTeMaTWKH, IIEHHOCTHBIM  OTHOIIEHHEM K
JOCTUXKEHUSIM POCCUHUCKUX MaTEeMaTUKOB U POCCUMCKONW MaTeMaTHUYECKOM IIKOJIbI,
K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYrUX HAYKax U MPUKIAIHBIX cepax.
I'paxxpanckoe M JIyXOBHO-HPABCTBEHHO€ BOCIHUTAHME: TOTOBHOCTBIO K
BBIMIOJTHEHUIO ~ OOS3aHHOCTEM  IpakJaHWHA M peald3ald  ero  Ipas,
NpE/ICTaBIEHUEM O MAaTEMAaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUUHBIX
CTPYKTYD, SIBICHUH, MPOLETYp IPakIaHCKOro 001ecTBa (BHIOOPHI, OMPOCHI U TIP.);
TOTOBHOCTBIO K OOCYXKIEHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKHUM
IPUMEHEHHEM JIOCTUKEHH HAayKH, OCO3HAHUEM Ba)KHOCTU MOPAIBHO-3THYECKUX
IPUHIUIIOB B IESITEIBHOCTH YUYEHOTO.

Tpynosoe BoOCHHMTAHHME: YCTAaHOBKOM HA AaKTUBHOE Yy4YaCTHE B PEIICHUH
NPaKTUYECKUX 3aJlad MAaTeMaTUYECKOW HANpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH
MaTeMaTUYeCKOTO 00pa3oBaHMs Ha MPOTSHKEHWHM BCEW JKM3HU JUISl YCIICITHOM
npoeCCHOHATBbHOW  JIEATENBHOCTH M Pa3BUTHEM HEOOXOIUMMBIX  YMEHHIA;
OCO3HAHHBIM  BHIOOPDOM W  TIOCTPOCHHUEM  WHAMBUAYAIBHON  TPACKTOPHH
oOpa3oBaHMA ¥ JKU3HEHHBIX TIUIAHOB C Y4YETOM JUYHBIX WHTEPECOB W
OOIIECTBEHHBIX TOTPEOHOCTEM.

JcTeTHYecKoe  BOCMHMTAHHME:  CIOCOOHOCTHIO K OMOIMOHAIBHOMY |
ACTETUYECKOMY BOCIHPHUATHUIO MaTeMaTH4YECKUX OOBEKTOB, 3a/ad, pPEUICHUH,
pacCyKIeHUI; yMEHUIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
IleHHOCTH HAYYHOI0 MO3HAHUS: OPUEHTALMEN B E€ATEIBHOCTH HA COBPEMEHHYIO

CUCTCMY HAY4YHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX 3daKOHOMCPHOCTAX pPa3BUTHUA



YeJIoBeKa, MPUPOAbl M O0O0IlecTBa, MOHMMAHUEM MAaTEMaTUYECKONM HayKH Kak
chepbl YETOBEYECKON IEeATENbHOCTH, 3TANoB €€ pa3BUTUS U 3HAUMMOCTH IS
pa3BUTHUS LIMBWIW3ALMKU; OBJIAJACHUEM S3bIKOM MATEMAaTUKA M MAaTE€MaTHYE€CKOU
KYJIbTYpOH KaK CPEJCTBOM MO3HAHUS MUPA; OBJIAJICHUEM MPOCTEHIINMHU HaBbIKAMU
HCCIIEI0BATEIBCKON IESITEIBHOCTH.

duznyeckoe BoOCHUTAHHME, (OPMUPOBAHUE KYJIbBTYPbl 310POBbA U
IMOLHMOHAJIBHOI0 0JIarOMOJy4YHsi: TOTOBHOCTBIO INPHUMEHATH MAaTEMAaTUYECKUE
3HaHMSI B HHTEpPEcax CBOETO 3/I0pPOBbsl, BEAECHUS 3/I0POBOr0 o0pa3a KU3HU
(3nopoBoe muTaHue, cOAJaHCUPOBAHHBIA PEKUM 3aHATUN U OTAbIXA, PETyJsipHas
(u3nueckasi akTUBHOCTD); CPOPMUPOBAHHOCTHIO HaBbIKA PEIIEKCUU, TPU3HAHUEM
CBOETO IpaBa Ha OIMOKY M TaKOTO K€ MpaBa JPYyroro 4yejaoBeKa.

JKOJIOrHYecKoe BOCIHHTAHUE: OPUEHTALIMEN HAa NPUMEHEHHE MaTEMaTUYECKUX
3HAHMM JUIsl pElIeHHs] 3aJady B O0JIACTU COXPAHHOCTH OKpPY’Kalolleld Cpenibl,
IUIAHUPOBAHUS TMOCTYNKOB M OLEHKHM UX BO3MOXHBIX MOCIEACTBUI AJIs
OKpYXaloIllle Cpellbl; OCO3HAaHHEM TIJIO0ANIBHOTO XapaKTepa JKOJIOTHYECKUX
npo0JIeM U MyTel UX pelIeHHUs.

JInyHOCTHBIC pe3yabTaThl, 00ecleYUBAKOIIHE AXANTANUI0 00y4YalOIerocs K
U3MEHSIOIIUMCH YCJIOBUSM CONHAJIBHOM M NMPUPOAHOI CpeAbl: TOTOBHOCTHIO K
NEUCTBHUSIM B YCIOBHUSIX HEONPEAEIEHHOCTH, IMOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NPAKTUYECKYI0 JEATEIbHOCTh, B TOM YHUCJIE YMEHHE
VUHUTBCS Yy JPYTUX JIOAeH, mpuoOpeTaTh B COBMECTHON NEATEILHOCTH HOBBIC
3HAHWSI, HABBIKW M KOMIETCHIIMM U3 OIbITa APYTUX; HEOOXOJUMOCTHIO B
dbopMHUpOBaHNN HOBBIX 3HAHWUN, B TOM uucie (GOPMYIUPOBATH WJEH, TOHSTHS,
TUMNOTEe3bl 00 0OBEKTAX U SIBICHUSIX, B TOM YHCIIC paHEe HE M3BECTHBIX, OCO3HABATH
neUIUTHl COOCTBEHHBIX 3HAHWUM W KOMIIETEHTHOCTEH, IUIAHUPOBATh CBOE
pa3BHUTHE; CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYK) CHUTYallMI0, BOCIHPHHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIONIUH KOHTPMEDP, KOPPEKTHUPOBATH
MPUHUMAEMbIe pELICHUS U JEUCTBUS, (POPMYIUPOBATH U OLICHUBATH PUCKU U

MOCIEACTBUSA, POPMHUPOBATH OTIBIT.



METANPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yJabTaThl OCBOEHHS MPOrpaMMbl Y4YEOHOro MpeameTa
«MaremaTuka» XApaKTEPU3YIOTCS OBJIAICHUEM YHUBEPCAJIbHBIMU
MO3HABATEJILHBIMU  JCHUCTBUSIMM,  YHUBEPCAIbHBIMH  KOMMYHUKATHBHBIMU
JNEUCTBUSAMU U YHUBEPCATIbHBIMU PETYJISITUBHBIMU J1I€CTBUSIMM.

1) YHuBepcajibHble MO3HABATEIbHbIE JeHCTBHS 00ecreunBaoT GOpMHUPOBAHUE
0a30BBIX KOTHUTHUBHBIX MPOIECCOB 00YyYAIOUUXCs (OCBOEHUE METOJOB MO3HAHMS
OKPYKaIOUIEr0 MHpA; MPUMEHEHHUE JIOTMYECKUX, MCCIEIOBATEIILCKUX OIEpaltii,
yMeHH# paboTaTh ¢ UHPpopMaLuen).

ba3oBble JJornyeckue NecTBUA:

BBISBJISITH W XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKKM MaTEMaTUYECKUX
OOBEKTOB, TIOHSITUH, OTHOUIEHWH MEXAYy TOHATUSIMHU; (HOPMYIHPOBATH
oTpeieSIeHUsI TIOHSTHI; YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK KIacCUDUKAIIHH,
OCHOBaHHUS JIJIs1 0000IIEHHS U CPAaBHEHMSI, KPUTEPUHU MTPOBOJUMOTO aHAJIN3a;
BOCIPUHHUMATh, GOPMYIUPOBATH U IPEOOPA30OBHIBATEH CYXK/ICHUS: YTBEPIUTEIbHBIC
U OTpHUIIaTeNIbHbIE, €AMHUYHbIE, YACTHBIE U OOIIUE; YCIOBHBIE,

BBISIBJIATH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOPEYMS B
dakTax, MaHHBIX, HAOMIONEHUSAX M YTBEPXKACHHSX; MpeajiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U MMPOTUBOPECUHI;

JenaTh BBIBOAbI C MCIOJIB30BAHMEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX U
MHIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIIFOUEHHUH 110 aHAJIOTUH;

pa30upaTh JI0Ka3aTelIbCTBA MAaTEeMAaTHYECKUX YTBEPKACHHM (MIpsAMbIE H OT
MPOTHUBHOIO), MPOBOJAUTh  CaMOCTOSITEJIbHO  HECJOKHBIE  J10Ka3aTelbCTBa
MaTeMaTU4ecKuX (haKTOB, BBICTPAWBATHh APTyMEHTAIIMIO, MPUBOAUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYXKICHHUS;

BEIOWpATh COCO0 pelmieHns yuyeOHOU 3a7aun (CpaBHUBATh HECKOJIBKO BapHAHTOB
peuieHus, BbIOMpaTh HauOoJiee MOAXOMAIIUA C€ YYETOM CaMOCTOSATEIBHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie HCCJICA0BaATC/IBCKHUC IleﬁCTBHﬂ:



WCIIOJIb30BaTh BOMPOCHI KAaK HCCJICAOBATEIbCKHA HMHCTPYMEHT ITTO3HAHHS,
dbopmynupoBaTh  BOMPOCH,,  (UKCUPYIOUIME  MPOTUBOpEUHE,  MOpodiIemy,
CaMOCTOSITEJILHO YCTaHABIMBAaTh HMCKOMOE W JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO IMO3UIINIO, MHEHHUE;

MIPOBOJIUTH 10 CAMOCTOSTEIIFHO COCTABIICHHOMY TUTAHY HECJIOKHBIA IKCIICPUMEHT,
HEOOJIBIIIOE WCCIICIOBAHUE IO YCTAHOBICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO
00bEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOi;

CaMOCTOSATEILHO (OPMYIMPOBATH OOOOIICHHWS ¥ BBIBOJBI 10 PE3yJIbTaTaMm
NPOBEIEHHOTO  HAOJIOJNEHUsS,  WCCIICIOBAaHUSA, OICGHWBATh  JOCTOBEPHOCTH
TIOJTYYCHHBIX PE3YJIbTAaTOB, BBIBOJIOB U 000OIICHHUIA;

POTHO3UPOBATh BO3MOKHOE pa3BUTHE TMpoIecca, a TakKe BBIABUTATH
IPEJIITOJIOKEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh  HEIOCTATOYHOCTh W HM30BITOYHOCTH  WMHGOpMAIMH,  JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh,  aHAJIM3UPOBATh,  CHCTEMATH3UPOBaTh W MHTEPIPETUPOBATH
UHGOPMAIINIO PA3IMYHBIX BUAOB U POPM MpeICTaBICHNUS,

BBIOMpATh (OPMY MpEICTAaBICHUS WH(POPMAIMU U WIUIFOCTPUPOBATH pPEIIacMbIe
3aJlayu CXeMaMH, TuarpaMMamMu, HHOU rpaukoi U MX KOMOWHAIIUAMY,

OILICHMBATh HAJEXHOCTh MH(OPMAIIUU 110 KPUTEPHUSAM, TPEITIOKEHHBIM YUUTEIEM
WM CPOPMYIIMPOBAHHBIM CAMOCTOSITETBHO.

2)  YuHuBepcaJibHble  KOMMYHHKATHBHBIE  JeHCTBHSI  00ECIICUMBAIOT
c(hOopMHUPOBAHHOCTb COITMAJIBHBIX HABBIKOB 00YYaOIIHXCS.

OO0wenue:

BOCIIPHHUMATh W (POPMYIHPOBATH CYXKIACHUS B COOTBETCTBUM C YCIOBUSMH U
[EeIsIMU  OOIIEHUS; SICHO, TOYHO, TPAaMOTHO BBIpaKaTh CBOIO TOYKY 3pPEHHUS B
YCTHBIX W MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOJIy pEIICHUs 3a/1audu,
KOMMEHTHUPOBATh TIOJYYCHHBINA PE3YIIbTAT;

B XOJ¢ OOCYXIEHHS 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYKIAE€MON TEMHI,

HpO6JICMBI, pemaeMoﬁ 3aJa4M, BbICKAa3bIBaThb HWACH, HALCJICHHBIC Ha IIOUCK



pEIICHMS; COIMOCTABISATh CBOM CYXKICHUSA C CYXICHUSIMH JPYTUX YYaCTHHUKOB
nuanora, oOHapyKMBaTh pa3iMuMe U CXOJACTBO MO3UIMH; B KOPPEKTHOU ¢dopme
bopMynUpOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS;

MPEACTaBISATh PE3YJbTaThl PEIICHUS 3aJadyd, SKCIEPUMEHTAa, WCCIIeI0BaHMUS,
MPOEKTAa; CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHUHU.

CoTpyaHu4ecTBo:

NOHMMATh W HWCIOJIb30BaTh MPEUMYIIESCTBA KOMAHIHOW W WHIAWBUIYAJTbHOU
paboOThl MPHU pelIeHWH YYCOHBIX MaTeMaTHYeCKUX 3ajlad; IPUHUMATh IIEJh
COBMECTHOW JESATEIbHOCTU, IUJIAHUPOBATHh OPTAHU3AIMIO COBMECTHOU padoTHI,
pacrpenensaTh BUIBI PabOT, JOTOBapUBAThCS, OOCYXKIATh IMPOIECC M PE3ybTaT
paboThI; 000011IaTh MHEHUS HECKOJIBKUX JTIOJICH;

y4acTBOBaTh B TPYIIOBBIX ¢opMmax padoThl (0O0CYyXkAeHUS, OOMEH MHEHUSMH,
MO3TOBBIE€ HITYPMBI M JIp.); BBIMOJHSATH CBOIO YacTh PabOTHI U KOOPJAMHUPOBATH
CBOM JCHCTBUSI C JIPYrUMHU WICHAMH KOMaH[Ibl; OIICHHBATh KaueCTBO CBOEIO
BKJIaJja B OOLIMH MPOAYKT MO KPUTEpUSM, CHOPMYITUPOBAHHBIM YUACTHUKAMHU
B3aMMO/JICHCTBHSI.

3) YHuBepcajibHbIe peryJsiTUBHbIE JeldcTBUs oOccrieuynBaroT (GOpMHUPOBAHUE
CMBICIIOBBIX YCTAHOBOK M JKU3HEHHBIX HABBHIKOB JIUYHOCTH.

Camoopranusanus:

CaMOCTOSTEIILHO COCTABJIATH IUIAH, AITOPUTM DPEIICHUS 3a/ladu (UM €r0 4YacTh),
BBIOWPATh CHOCOO pElIeHHs] C y4ETOM HMEIOIIMXCS PECYpCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBAaTh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUA C
y4€TOM HOBOU HH(POPMAIIUH.

CaMOKOHTPOJIb:

BIAJCTh CIIOCOOAMH CaMOTPOBEPKH, CAMOKOHTPOJISI TIpollecca W pe3ynbTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOpPhIE MOTYT BO3HUKHYTH NpPH PEIICHUH 3a]a4H,
BHOCUTh KOPPEKTHBBI B JIEATCILHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,

HaWJICHHBIX OIHOOK, BBISIBICHHBIX TPYIHOCTEH;



OICHHUBATH COOTBCTCTBUC PEC3yJibTaTa JACATCIBHOCTU MMOCTaBJICHHOM ocian u
YCIIOBUAM, OOBSICHATH IMPUYXHBI JOCTHIKCHUA NI HCAOCTHIKCHUA LCJIN, HAXOAUTD

OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

NPEJIMETHBIE PE3YJIBTATBI

PAILIMOHAJIBHBIE YMCJIA

BrlinmyckHUK HayuuTCS:

1) noHMMAaTh 0COOCHHOCTH JIECATUYHOM CUCTEMbI CUMCIICHUSI;

2) BIaIeTh MOHATUSMHU, CBI3aHHBIMU C JIETUMOCTBIO HATYpaJbHbBIX YHCEIT,

3) BbIpakaTh YKCJIa B SKBUBAJICHTHBIX (popMax, BeIOMpast HauboJee MmoaX0sIyI0
B 3aBUCUMOCTH OT KOHKPETHOM CUTYaIluu;

4) cpaBHUBATH U YIIOPSOYUBATH PAllMOHATIBHbIE YHUCIIA;

5) BBINOJHATH BBIYUCIICHUS C PAIMOHAIBHBIMH YHCJIAMHU, COYEeTas YCTHBIC H
MUCbMEHHBIC MPUEMBI BEIUUCICHHUH, TPUMEHATh KaJIbKYJISATOD;

6) HCTOJb30BaTh MOHATHS M YMEHHUSA, CBS3aHHBIE C TMPOMOPIUOHATHLHOCTHIO
BEJIMYUH, TPOIICHTAMU B XOJE pEIICHUS MaTeMaTHYeCKMX 3ajad W 3ajJad u3
CMEXHBIX TPEIMETOB, BBINNOJIHATH HECJIOXHBIE TPAKTUYECKHE  PaCUETHI.
BBITyCKHUK MOJTYYUT BO3MOYKHOCTD:

7) TIO3HAKOMHUTBHCSI C TO3UIMOHHBIMH CHCTEMaMH CYHCJICHUS C OCHOBAHHUSIMH,
OTJIIMYHBIMH OT 10;

8) yriyOuTh M pa3BUTh NPEJICTABICHUS O HATypaJbHBIX YHCIaX W CBOMCTBaX
JIEeIIMMOCTH;

9) HayuuThCS HCIOJB30BAaTh NPUEMBI, PALMOHATUZUPYIONIUE BBIYUCICHHUS,
MPUOOPECTH MPUBBIYKY KOHTPOJIUPOBATH BEIYUCIICHUS, BRIOUpAST TTOIXOASAIIUN TS
CUTYyalluu CIOCO00.

JIEUCTBUTEJILHBIE UUCJIA

BrinyckHUK HAy4IUTCS:

1) ucnonp30BaTh HaYaldbHBIC MPEACTABICHUS O MHOXECTBE JICHCTBUTEIBHBIX

YHUCEIL,



2) BiaAeTh TMOHATHEM KBaJpPaTHOTO KOPHS, MPUMEHSTh €r0 B BBIYHCICHUSX.
BhIlyCKHUK MOJYYUT BO3MOKHOCTD:!

3) pa3BuTh MPEACTABICHUE O YKCJIE M YUCIOBBIX CHCTEMax OT HATypaJbHBIX J0
JNEVUCTBUTEIIBHBIX YUCEI; O POJIM BBIYUCIEHUN B YETOBEUECKOM MPAKTUKE;

4) pa3BuTh U YriayOUTh 3HAHUSA O JCCATUYHOM 3amuCHU JEUCTBUTEIBHBIX YHUCET
(mepuouyYecKue U HeTePUOJUIECKUE APOOH).

N3MEPEHUA, TTPUBJINKEHW A, OLIEHKU

BrlnyckHUK HayuuTCS:

1) wucmonp3oBaTh B XOJI€ pelIEHUS 3a7ad dJIEeMEHTapHbIC MPeCTaBICHUS,
CBSI3aHHBIE C MPUOIMHKEHHBIMU 3HAUCHUSIMUA BEJIMUMH.

BrITyCKHUK MOJYYUT BO3MOYKHOCTD:

2) MOHSTH, YTO YUCIIOBBIE JIAHHBIC, KOTOPBIC UCIIONB3YIOTCS IS XapaKTEPUCTUKHU
00BEKTOB OKPYKAIOIIETO MHPA, SBISIOTCS MPEUMYIIECTBEHHO MPUOIMKEHHBIMH,
YTO MO 3aMKCU MPUOIMKEHHBIX 3HAYCHHM, COJEpKAIUXCs B MH(DOPMAIMOHHBIX
UCTOYHUKAX, MOKHO CYJIUTh O TIOTPEIIHOCTU MPUOINKEHUS

3) MOHATH, YTO MOTPEUTHOCTH PE3yJIbTaTa BHIUUCICHUHN JTOJKHA OBITH COM3MEpUMa
C MOTPELIHOCTHIO UCXOIHBIX TAHHBIX.

AJITEBPANYECKHUE BbIPAXKEHU A

BrinyckHuK HayunuTCS:

1) BnageTh MOHATHIMU «TOXKAECTBOY, TOXKIECTBEHHOE MPEeOOpa3oBaHe, pEIIaTh
3a/1auu, coJiep)kamine OyKBEeHHbIE JaHHbBIC; paboTaTh C GopMyIamu;

2) BBINOJIHATH NMpPeoOpa3oBaHUs BBIPAKEHUH, COAEPIKAIIUX CTEIEHH C LEIbIMU
MOKa3aTEIsIMHA U KBaJIPATHBIE KOPHU;

3) BBIMIOJIHATH TOXKJECTBEHHBIC MPeoOpa30BaHUs PAllMOHAIBHBIX BBIPAKCHUN HA
OCHOBE IPaBUJI ACHCTBHUI HaJ MHOTOWICHAMHU U alreOpandyecKuMu Apo0saMHu;

4) BBIMOJHATH Pa3JI0KEHHE MHOTOYWIEHOB Ha MHOKUTEIH.

BbIlyCKHUK MOJYYUT BO3ZMOKHOCTD:

5) HayuyuTbCS BBINOJHATH MHOTOIIACOBBIE MPEOOpa30BaHUsl PalMOHATBHBIX

BBIpaKEHU U, MPUMEHSISI IIUPOKUN HaOOP cIOCOOOB U MPUEMOB;



6) MNpPUMEHATHh TOXKAECTBEHHbIE MNPEOOpa3oBaHUS I pElIeHUs 3aJad U3
Pa3IMYHBIX paszesos Kypca (Hammpumep, TUTSE HaXO0XKJACHUS
HanOOJIbIIEr0/HAUMEHBILIETO 3HAUEHUS BBIPAKEHNU ).

YPABHEHUA

BbInyCKHUK Hay4YUTCS:

1) pematb OCHOBHBIE BHUJBI PAlMOHAIBHBIX YPAaBHEHHUW C OJHOW IMEPEMEHHOM,
CUCTEMBI JIByX YPaBHEHUH C ABYMs IEPEMEHHBIMH;

2) noOHMMAaTh YpaBHEHHUE KaK BaXKHEUIIYI0 MaTeMaTHYEeCKyI0 MOJEIb s
OMMCAHMSI U U3YUYEHUS PA3HOOOPA3HBIX PEAbHBIX CUTYyallMi, pelaTh TEKCTOBBIC
3a/layy anredpanyeckuM MEeTOI0M;

3) mnpumeHsATh rpaduyecKue MpeACTaBICHUS [JIsl HCCIENOBAHUS YpPaBHEHUH,
UCCJICIOBAHUSA M pEUIeHUsT CUCTEM YypPaBHEHMM C JIByMs T€pEMEHHBIMHU.
BbINTyCKHUK MOTYyYUT BOZMOKHOCTD:

4) oBnamers CHEUUAIbHBIMM INPUEMAaMM pPEIICHUS YpPaBHEHUH M CHCTEM
YPAaBHEHMI; YBEPEHHO IPUMEHATh amnmapar YypPaBHEHHH I PEIICHHUS
pa3HOOOpa3HbIX 3a/1a4 U3 MAaTEMAaTUKH, CMEXXHBIX IIPEIMETOB, IPAKTUKH;

5) npuMeHATh rpaduyecKkue MpeJCTaBICHUs JIs HCCIEJOBAaHMUS YPaBHEHUI,
CHUCTEM YPaBHEHHM, coJiepKaliux OyKBeHHbIC KO3(PDUIIMECHTHI.

HEPABEHCTBA

BrinyckHuk HayuuTCs:

1) nmoHuMMaTe M NOPUMEHATH TEPMHUHOJIOTMI0 U CHUMBOJIMKY, CBS3aHHBIE C
OTHOILIIEHHUEM HEPABEHCTBA, CBOMCTBA YMCIIOBBIX HEPABEHCTB;

2) peuiath JIMHEWHBIE HEPABEHCTBA C OJHOI MEPEMEHHOW M MX CHCTEMBI; PellaTh
KBaJIpaTHbIE HEPABEHCTBA C OMOPO Ha rpaduyecKue NpeCcTaBICHUS;

3) NpUMEHSATH anmnapaT HEPABEHCTB JUIS PELICHUS 3a]ad U3 pa3Iu4HbIX Pa3esioB
Kypca.

BBINyCKHUK MOJYyYNUT BO3MOXHOCTh HAYYUTHCS:

4) pazHoOOpa3HbIM NMpUEMaM JOKa3aTeIbCTBA HEPABEHCTB; YBEPEHHO NMPUMEHATH
anmapar HEpPaBEHCTB Ui PELICHHS Pa3HOOOPA3HBIX MaTEMaTHYECKUX 3a1ad H

3aJa4 U3 CMCKHBIX IIPCAMCTOB, IIPAKTHKH;



5) mnpuMeHsTh TpaduyecKue NPEACTABICHUS [JIsl HCCIEIOBAaHUS HEPaBEHCTB,
CUCTEM HEPABEHCTB, COJEPKAIUX OyKBEHHbIE KO3(DPUIIUEHTHI.

OCHOBHBIE ITIOHATHA. YACJIOBBIE ®YHKINN

BrlnmyckHUK Hay4uTCS:

1) moHUMaTh U HUCHOIB30BaTh (PYHKIMOHAIBHBIC TOHATHS M S3bIK (TEPMHUHBI,
CHMBOJIMYECKHE 0003HAUCHNS ),

2) ctpouth rpaduku dIEMEHTaApPHBIX (PYHKIIMMI; UCCIE0BATh CBOMCTBA YKMCIIOBBIX
GbyHKIMI HA OCHOBE M3YUYEHUS MIOBEACHUS UX TpauKOB;

3) noHuMaTh PYHKIMIO KaK BAXKHEUITYI0 MAaTEMAaTUYECKYIO0 MOJICIb JIJIsi OMUCAHUs
MPOIIECCOB U SIBIICHUM OKPYXKAIOIIEr0 MHUPA, MPUMEHSITh (YHKIIMOHAIBHBIA SI3BIK
JUTISl OTTUCAHUSI ¥ UCCIIeIOBAHUSI 3aBUCUMOCTEH MeX Ty (U3NIECKUMU BEJIMUMHAMMU.
BrIyCKHUK MOJTYYUT BO3MOKHOCTh HAYUYUTHCS:

4) IPOBOJIUTh UCCJICAOBAHUS, CBSI3aHHBIC C U3YUCHUEM CBOWCTB (DYHKIUMH, B TOM
YHclie C UCIHOJb30BAHUEM KOMIIBIOTEpA; Ha OCHOBE TpauKOB H3YYEHHBIX
byHKIM  cTpoutrh Oojee  cioxkHble rpadukd  (KyCOYHO-3aJaHHbBIE, C
«BBIKOJIOTBIMUY» TOYKAMH H T. 11.);

5) ucnonb3oBaTh (DYHKIIMOHANBHBIE MPEACTABICHUS M CBOMCTBA (DYHKIMH IS
pEIICHHs] MaTeMaTHYECKUX 3a/1a4 U3 Pa3IMYHBIX pa3/IesioB Kypca.

UNCJIOBBIE ITOCJIEAOBATEJIBHOCTHU

BrinyckHuk HayuuTCs:

1) mnoHMMaTh ¥ HCHOJB30BaTh S3bIK IOCJIENOBATEIBHOCTEN  (TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHUS);

2) npumMeHsTh (HOpPMYIbI, CBA3aHHBIE C apUDMETUYECKOH H TEOMETPHUUECKOU
MPOrpecCHsiMU, U ammapar, cOPMHUPOBAHHBIM MPH HU3YYECHUU NIPYTUX Pa3/eioB
Kypca, K PpEILICHHIO 33Ja4, B TOM YHUCJIE C KOHTEKCTOM W3 pPEaJbHOU IKU3HHU.
BbIlyCKHUK MOJYYUT BO3MOKHOCTh HAYUYUTHCSL:

3) pemaTh KOMOMHUPOBAHHBIE 3aJaud C NpUMEHEeHHeM (GOpMyJ N-TO 4jieHa U
CyMMBbI TIE€PBBIX N WICHOB apU(YMETUYECKOW M TE€OMETPUUECKON MPOTrpeccHil,

MIPUMEHSS TPU ATOM annapaTr ypaBHECHUN U HEPABEHCTB;



4) moHUMAaTh apUPMETUUYECKYI0 U T€OMETPUYECKYI0 MPOrpecCHH Kak (yHKLIHUH
HATypaJbHOIO apryMeHTa; CBA3BIBATh apU(PMETUUYECKYIO TPOTPECCUIO C TUHEHHBIM
POCTOM, TEOMETPUUECKYI0 — C AKCIIOHEHIUATBHBIM POCTOM.

OIMNCATEJIbBHAA CTATUCTUKA

BbINyCKHUK Hay4YWTCsl MCMOIb30BAaTh NPOCTEHIINE CIOCOOBI MPECTaBICHUS U
aHanIM3a CTaTUCTUYECKUX JAHHBIX.

BbINyCKHUK ~ TONYYUT BO3MOMKHOCTh TMPUOOPECTH NEPBOHAYAIBHBINA  OMBIT
opraHu3anuy cOopa JaHHBIX MPHU MPOBEJIEHUU ONpOoca OOIIECTBEHHOI'O MHEHHMS,
OCYIIECTBIISITh MX aHAJIU3, MPEJCTABISATh PE3ylbTaThl ONMpOca B BHUE TaOJIHUILIbI,
IuarpaMMbl.

CJIVYAMHBIE COBBITUS Y BEPOSITHOCTbD

BbIyCKHUK HAay4yuTCS HAXOIUTh OTHOCUTEIBHYIO YAaCTOTy W BEpOSTHOCTH
CITy4aliHOTO COOBITHS.

BbINyCKHMK MOJMYYHUT BO3MOXHOCTH NMPHUOOPECTH OMNBIT MPOBEIEHUS CIy4YallHBIX
HKCIEPUMEHTOB, B TOM YHCJIE C IMOMOUIbIO KOMIIBIOTEPHOTO MOJAEINPOBAHUS,
MHTEPIPETALUU UX PE3YIbTaTOB.

KOMBMHATOPUKA

BbimyckHMK HaydMTcs peliaTb KOMOMHATOpHBIE 3a7jaud Ha HAXOXACHHE 4YHcia
00BEKTOB WU KOMOWHAIIHI.

BBINYyCKHUK MOJIy4UT BO3MOXKHOCTb HAyYUTHCS HEKOTOPHIM  CIEIUAJIbHBIM

npuémMam pernieHuss KOMOMHATOPHBIX 3a/1a4.

4. TemaTnuyeckoe NJIAHUPOBAHHUE.

Ne | Tema KonuyecTBo | DIEeKTpOHHBIE oOpa3oBaTenbHbIC
4acoB pecypcehl
7 kaace 102
1 | Beipa:xxenus, 22 Anre6pa 7 wmacc OI'AOY IO
TOXK/AeCTBA, «Axanemnsa MuHnpocBeeHus
YPaBHEeHUS Poccum»




DIIEKTPOHHBIN o0Opa3oBaTeIbHBIM
pecypce «Jlomaiaue 3alaHus.
OcHoBHOe  oO0miee  oOpa3oBaHHE.

Anrebpa 7-9 KJIaccy. AO

N3paTenbCcTBO MPOCBELIEHUE

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHAa
[IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

Bripaxenus

IIpeobpazoBanue

BBIPAKCHU U

KonTtponenas pabora

Ne 1

YpaBHEHHsI C OJIHOU

MEPEMEHHOU

CraTuCTHYECKHE

XapaKTePUCTHKU

Kontponwsnas pabota

Ne 2



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

OCHOBHEIC BHUABI ACATCIIBHOCTHU O6yanOH1HXC$1

HaxonuTe 3HaueHUs1 YUCIOBBIX BBIPAXKEHUM, & TAKXKE BBIPAKECHUHN C IEPEMEHHBIMU
MpU  YKAa3aHHBIX 3HAYCHUSX [EPEMEHHBIX. VICHoNb30BaTh 3HAKU «OOJIBIIEY,
«MEHBIIEY», «OOJBIIE WU PABHO», «MEHBIIE WU PaBHO», YATATh U COCTABIATH
JIBOMHBIE HEpPaBEHCTBA. BBHIMIONMHATH MpoCTeHIue mpeoOpa3oBaHUs BHIPAKCHUI:
MIPUBOJUTH TOJOOHBIE CllaraéMble, PacKphIBaTh CKOOKHM B CYMME WJIM Pa3HOCTH
BbIpaKeHUH. Pemath ypaBHEHHUs BUAA aX = b IpH pa3IMUHbBIX 3HAYEHUAX a U b, a
TaK)K€ HECIIO)KHbIE YpPaBHEHUs, CBOAAIIMECS K HUM. Mcmonp30BaTh anmapar
YpPaBHEHUM JJIsi PELICHUS TEKCTOBBIX 3a]1a4, HWHTEPIPETUPOBATH PE3YJIbTAT.
Hcnonw3oBaTh  mpocTEMIIME  CTATUCTUYECKHE  XapaKTepUCTUKU  (CpeaHee
apudMeTHUEeCKOe, pa3Max, MoOjJa, MeJauaHa) IS aHaliu3a psAaa JaHHBIX B

HCCJIOKHBIX CUTYyalIUusAX

2 | DyHKUUH 11 Anrebpa 7 wmacc DPI'AOY MAIIO
«AkameMus MuHnpocBemeHus

Poccuny

DJIEKTPOHHBIN o0pa3oBaTeIbHBIN
pecypc «/lomainue 3a1aHusl.
OcHOBHOE oO1iee oOpasoBaHue.

Anrebpa 7-9 KJIace». AO

N3paTenbCcTBO IPOCBELICHUE

bubmmnorexa MDOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast 3neKTpOHHas 1IKOJA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMIIHAJA

IMTKOJBbHHUKOB



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaJa IKOJIBbHUKOB

https://mos.olimpiada.ru

OyHKIUH u ux | 5
rpaduku
JluneitHas GpyHKUIMS 5

KonTtponsnas pabora | 1

Ne 3

OCHOBHEIC BHUJBI ACATCIIBHOCTH O6y‘laI-OIJ_II/IXC$I

Bbraucnate 3HaveHus (YHKIUH, 3aJaHHON (QOpPMYJIOW, COCTaBISTH TaOJIHUIIBI
3HaueHud Qysnkiuu. [lo rpaduxy GyHKIMM HAXOAUTH 3HAYEHUE (PYHKIUHU IO
M3BECTHOMY 3HAUCHHIO apTyMEHTa U pemiaTh o0patHyto 3anady. CTpouTs rpaduku
PSIMOM MPOTIOPIIMOHAIBHOCTH U JIMHEHHOW (PYHKITMH, OMUCHIBATH CBOMCTBA 3TUX
¢byakuuii. [loHumate, kak BiIuseT 3HaK Koddduimenta k Ha pacroyioXeHue B
KOOPJIMHATHOM TUIOCKOCTH Tpaduka GyHkimu y = kX, rae k # 0, kak 3aBUCHT OT
3HavueHu# k 1 b B3auMHoe pacnoyioxkenue rpadukoB 1Byx QpyHKIMiA Buga y = kx +
b. HWHuteprpeTupoBath TrpapuKd peatbHBIX 3aBHCHUMOCTEH, OMHCHIBAEMBIX

dopmynamu Bugay =kx, tnek #0uy=kx+b

3 | Crenenb c| 11 Anrebpa 7 wmacc OI'AOY AIIO
HATYPAJIbHBIM «Axanemus MunnpocseeHus
nmoKkasarteJjieM Poccun»

DNEeKTPOHHbBIN o0Opa3oBaTenbHbII
pecypc «/lomaninue 3aJ1aHus.

OcHoBHOE  obOmiee  oOpa3oBaHUE.
AnreGpa 7-9 KJIacey. AO

N3paTenbCcTBO MPOCBELICHUE

buomuorexa MDOIII



https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas WIKOJIA.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITAA/A
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJIbHUKOB

https://mos.olimpiada.ru

Creneun " eé | b
CBOMCTBa

OIHOWIEHBI 5
Konrponwsnas pabota | 1
Ne 4

OcHOBHEBIE BHUABI JCATCIIBHOCTH 06y11a1011114xc;1

Brerauciaste 3HaueHUS Bpra}KCHI/Iﬁ BHAa an, rac¢ a — IIPOU3BOJILHOC YHUCIIO, N —

HaTypaJbHOE YHUCJIO, YCTHO U INHCBbMEHHO, & TAKXKE C MOMOIIBI0 KAIBKYJIATOPA.

DopMyJIMPOBATb,

3alUChIBATh B CHMBOJIMYECKOW (opMe U 0OOCHOBBIBATH

CBOWCTBA CTENEHU C HATYpPAJIbHBIM NOKa3aresneM. [[puMeHsATh CBOMCTBA CTEIECHU

JUIsE  TipeoOpa30BaHusl BBIPAKEHUW. BBIMOTHATE YMHOXKEHHE OJHOWICHOB U

BO3BEJICHUE OJTHOWICHOB B cTeneHb. Ctpouth rpaduku GyHkmuil y = x2 'y = x3.

Pemats rpaduuecku ypaBuenus x2 = kx +b, x3 =kx + b, rae k u b — "HexoTopsie

qucia

4

MHuoro4jeHsbl

17

Anrebpa 7 wracc OI'AOY IO
«AxageMust MuHnpocBeeHus

Poccuny

DIIEKTPOHHBIN 00pa3oBaTeIbHbIN



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/subject/3/5/
https://vos.olimpiada.ru/
https://mos.olimpiada.ru/

pecypce «Jlomaiaue 3aJlaHus.
OcHoBHOe  of0miee  oOpa3oBaHUE.
Anrebpa 7-9 KJIaccy. AO

N3paTenbCcTBO MPOCBELIEHUE

buomuorexa MOIII

https://uchebnik.mos.ru/catalogue

Poccuiickas 35ekTpoHHas mIKoa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas oJIMMITHAa
IKOJILHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMIIMaZa IKOJIBHUKOB

https://mos.olimpiada.ru

Cymma © pa3HOCTh | 3

MHOT'O4JICHOB

[IpousBeneHue 6
OHOYJICHA 51

MHOI'O4JICHA

Konrtponsnass pabora | 1

Ne 5

[IpousBenenue 6

MHOI'O4JICHOB

Kontponbsnas pabota | 1

Ne 6

OCHOBHBIE BHUABI ACATCIIBHOCTHU 06yqafomnxc;[



https://uchebnik.mos.ru/catalogue
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https://vos.olimpiada.ru/
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3anuchIBaTh MHOTOWICH B CTAaHIAPTHOM BHJE, ONMPEEIATh CTCTICHh MHOTOWICHA.
BBITIOJTHATH CIIO’KEHWE W BBIYUTAHUE MHOTOUYICHOB, YMHOKCHHE OJIHOWICHA Ha
MHOTOWICH ¥ MHOTOWICHA Ha MHOTOWIEH. BEITIOHITE pa3ioKeHne MHOTO YJICHOB
Ha MHOXHTEJIM, HCIOIb3ysd BBHIHECEHHUE MHOXHTENS 3a CKOOKM M CHoco0
rpynnupoBkd. [IpuMeHATh JOEHCTBUSA €  MHOTOWICHAMH TIPH  PCIICHHH

pa3HOO6p33HBIX 3aJla4, B 4YaCTHOCTHU IIPpU PCUHICHUKU TCKCTOBLIX 3aJda4 C IOMOIIbIO

ypaBHEHUH

S5 | ®opmyabl 19 Anrebpa 7 wmacc DI'AOY MAIIO
COKpPalIéHHOI 0 «Axanemus MuHIpocBeleHus
YMHOKEHUA Poccun»

DIEKTPOHHBIN o0pa3oBaTebHBIHI
pecypc «Jlomanraue 3a{aHHUsL.
OcHOBHOE oOr1ree oOpasoBaHue.

Anrebpa 7-9 KJIaccy. AO

HBI[aTeJIBCTBO IMPOCBCUICHUC

bubmmorexa MOIII

https://uchebnik.mos.ru/catalogque

Poccuiickast a3neKTpOHHas 1IKOJIA.

https://resh.edu.ru/subject/3/5/

Bcepoccutickas OoJIMMIIHAJA
IKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckast OJIMMIIMaJa IKOJBbHHUKOB

https://mos.olimpiada.ru

KBagpar cymmbel u |5
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KBaJpaT pa3HOCTH

Pasnoctes kBagpatoB. | 6
CymMma © pa3HOCTB
KyOOB

Kontponsnas pabora | 1
Ne 7

[IpeobpazoBanue 6
IEJIBIX BBIPAKCHUH
KonTtponpnas pabora | 1

Ne 8

OCHOBHEIC BHUOBI JCATCIIBHOCTHU O6yanOHIHXCH

I[OK&?)BIB&TB CIIPpaBCAJINBOCTDb q)OpMyJ'I COKpaIIIéHHOFO YMHOKCHUA, IIPUMCHATD UX

B Hp606p330BaHI/IHX O CJIbIX BBIpa)KeHHfI B MHOT'OYJICHBI, 4 TAKKC JISI PA3JIOKCHUA

MHOTOWJICHOB Ha MHOXUTEIH. Vcnonabp30BaTh Pa3JINIHBIC HpCO6pa3OBaHI/I5[ OCIbIX

BBIp&)KGHI/Iﬁ IIpu pCUICHUU ypaBHeHI/Ifl, JOKa3aTCJIbCTBC TOXIACCTB, B 3aJadax Ha

ACIIUMOCTb, B BBIYHCIICHHU 3HAYCHUM HCKOTOPBIX BLIpa}KGHI/Iﬁ ¢ IIOMOIIBIO

KaJbKyJIsTOpa

6

CucremMbl JJMHEHHBIX

YPaBHEeHUU

16

Anrebpa 7 wmacc OI'AOY AIIO

«AxaneMus MuHnpocBeleHus
Poccuny

DNEeKTPOHHbBIN o0Opa3oBaTenbHbII
pecypc «/lomarmHue 3a1aHUs.
OcHoBHOE  obOmiee  oOpa3oBaHUE.
AnreGpa 7-9 KJIacey. AO

N3paTenbCcTBO NPOCBELICHUE

buommorexa MDOIII

https://uchebnik.mos.ru/catalogue



https://uchebnik.mos.ru/catalogue

Poccuiickas anekTpoHHas IKOJIa.

https://resh.edu.ru/subject/3/5/

Bceepoccutickas OJIMMITAA/A
IIKOJIbHUKOB

https://vos.olimpiada.ru

MockoBckas OJIMMITHNaJa MKOJbHUKOB

https://mos.olimpiada.ru

JluneiiHble ypaBHEHHS | O
c JIBYMsI
IIEPEMEHHBIMU U HX

CHCTCMBbI

Perienue cucrtem | 10

JIMHENHBIX YPaBHEHUU

KonTtponsnass pabora | 1

Ne 9

OCHOBHBIE BUJIBI JICATEIIBHOCTA 00yYarOITUXCS

Onpenenste, ABISETCA JM Mapa YUCEN PEIIEHUEM [IaHHOTO YPaBHEHUS C JABYMS
nepeMeHHbIMH. HaxoauTh myTéM mepebopa 1eible pelieHUs JTUHEHHOTO
ypaBHEHUS C AByMsI iepeMeHHbIMU. CTpouTh rpadvk ypaBHEHUA ax + by = ¢, r71e a
# 0 wm b # 0. Pemate rpaduueckuM cmoco00OM CHCTEMbI JTMHEHHBIX ypaBHEHUH C
JIBYyMs TIEpEMEHHBIMU. [I[pUMEHSTh c0c00 MOACTAHOBKH M CIIOCOO CIIOKEHUS TPU
pPELICHUM CUCTEM JIMHEMHBIX YPaBHEHHW C JByMs II€pEMEHHbIMU. Pemars
TEKCTOBBIE 3aJlayd, HWCIOJb3ysd B KauecTBE aiareOpanyeckoll MOJENIH CHUCTEMY

ypaBHeHUW. IHTEprIpeTHPOBATh PE3YNbTAT, IOJYYEHHBIN PH PEIIEHUHA CUCTEMBI

HOBTOpeHI/Ie H CUCTEMAaTH3aluA MaTepHuajia 3a KypcC 7 xkjacca 6 yacos
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Pabouas mporpamma cocTtaBieHa ¢ yd4e€HOM mporpaMmmbl BocmuTanus UY OO

«ITeTpoBcKas mKonay:

No

Opranuzanus/KOHCYIbTallul/y4acTUE B MEPOIPUATUH
BxitoueHue  I€MEHTOB  BOCHHUTATENbHOM  paboOThl B YPOUHYIO

ACATCIIBHOCTD

INopoackue npoektsl: «Cy000Th MOCKOBCKOTO ITKOJIBHUKA

HpOCKTHaSI ACATCIIBHOCTb HAYYHO-IIPAKTUYICCKAA KOH(I)epeHI_II/IH «Iar B

HAyKy»

HpOCKTHaSI ACATCIIBHOCTD HAaYYHO-IIPpAKTUYICCKAaA KOH(I)epeHI_[I/ISI

«I"OpU30HTHI OTKPBITHII»

VYyactue B AUCTAHIOMOHHBIX KOHKYpCax, BHUKTOpHHAX, OJIMMIIMAIAX,

KBH3aXx T.II.

Yuactue B0 Becepoccuiickoi 0iMMImajie KOoJIbHUKOB

BupryanbHbie 5KCKYpCUU B My3€H, Ha BBICTaBKU

Junckyccuonnas ruiomaaka [leTpoBCKo#M MIKOJIbI

JleHp poccuiCKON HAyKU

©O©| 00 N o O

IIpoekT «bomblie, yem ypok!»

[IpenMeTHBIN pa3roBOp: HUHTEPECHBIE KEMCHI U3 IIKOJIBHBIX TPEIMETOB
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