MYHUIIUIIAJIBHOE OBPA30OBAHUE BPIOXOBEIIKUI PAIIOH
MYHUIUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3ZOBATEJIBHOE
YUYPEXIEHUE CPEJHASA OBILIEOBPA3OBATEJIBHAS HIKOJIA Ne 10

NMEHMU B.A.IVIETUHA CEJIA HOBOE CEJIO

MYHUIIUITAJIBHOT' O OEPA3OBAHUS BPIOXOBEIIKHI PAVIOH

MyHuumnansHoe GrogkeTHoe
obLeobpaszoBaTesibHoe
yupexgeHune cpegHan
obeobpazoBaTenibHas
wkona N2 10 umeHn B.A.
MnetuHa cena Hoeoe Ceno
MyHMLMNanbHOe
obpasoBaHue bploxoBeuKkuin
panoH

VYTBEPXJIEHO
MognucaHo umdpoBo NoanNncbIo:
MyHuumnanbHoe 6lofkeTHOE PCIICHUCM MIEAArOri4C€CKOTro COBCTA
o6ueobpazoBaTenbHoe 28 2023 No 1
yupeaeHie cpeaHas oT dBIr'yCTa roga, mMpoToKoJI JNe I.
obLeobpasoBaTenbHas Wwkona N HpCI[CGI[aTeJIB M.H. MaxkeeBa

10 umeHun b.A. MNnetnHa cena Hosoe
Ceno myHuumnanbHoe
ob6pa3oBaHue bploxoBeLKuin panoH
[aTta: 2023.08.29 13:40:41 +03'00'

PABOYASA TTPOT'PAMMA

Mo VYeOHOMY NMpeaMeTy «AJIireopa»

Yposens o0pa3oBanus (KiacC) OCHOBHOe o0lee odopaszoBanue (8-9 kiaacchl)

KomnuecTBo yacos 204

Yyurennp

Maxkeesa Mapuna HukoiaeBHa

[Iporpamma paspaborana B coorBercTBUM c TpeboBanusiMu PI'OC ocHOBHOTO
obmero odpaszopanusi, denepaabHOl 00pa30BaTEIHLHOM MPOrPAaMMOl OCHOBHOTO

ob1rero o6pa3oBaHusl,

YTBEPKIAEHHON MPUKAa30M MUHHCTEpCTBA MPOCBEIICHUS

P® or 16.11.2023r. Ne 993, Konnenuuu pa3BUTHS MaTeMaTHYeCKOro 0Opa3oBaHuUs
B Poccuiickon denepanuyu 1 Ha OCHOBE:

1. IlpenMeTHOM TMHUY YIEOHUKOB aiareOpsl 11 7-9 KiaccoB 00pa3oBaTeIbHON
mkoisl FO.H. MakapsiueB u np. (nox pen. C.A. TensikoBckoro 2022r.)

2. Metoauveckux peKOMEeHJanui Juisi o0meo0pa3oBaTeIbHBIX OpraHU3AINMA
Kpacnonapckoro kpas o npenoaaBanuu matemMatuk B 2023-2024 yueOHOM roay.



HOACHUTEJIBHAA 3AIINCKA

Anrebpa sBisSeTCSs OJAHUM U3 OIOPHBIX KYpPCOB OCHOBHOIO OOILETro
o0pa3oBaHus: OHAa 00ECIEYMBAET U3yUEHHUE JIPYTUX AUCIUIUIMH, KaK €CTECTBEHHO-
HAay4YHOI'O, TaK W TYMaHHUTAPHOTO IMKJIOB, €€ OCBOEHHE HEOOXOAMMO JUIs
MPOJOJKEHUsT 00pa30BaHus U B MOBCEIHEBHOM >kU3HU. Pa3BuTue y o0ydaromumxcs
HAy4YHbIX TMPEJCTaBICHUI O TMPOUCXOKIACHUM U CYIIHOCTH aireOpandyecKkux
abCcTpakiMii, cnoco0e OTpakeHHUs MaTEeMaTUYECKON HAayKOM SBJIICHUI U MPOLIECCOB
B NpUpOJiIe U OOIIECTBE, POJM MaTeMaTHUYECKOro MOJEIHUPOBAHUS B HAYYHOM
NO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (HOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUs, HEOOXOAMUMBIX JIJISl aJlaliTallii B COBPEMEHHOM HHU(poBOM
oOmectBe. M3ydenume anreOpbl oOecrneyumBaeT pa3BUTHE YMEHHUS HaOIIOAaTh,
CpaBHHBaTh, HAXOIWUTh 3aKOHOMEPHOCTH, TPEOYET KPUTUYHOCTH MBIILICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHUSI M BBIBOJBI,
dbopmynupoBaTh yTBepkaeHus. OcBoeHHE Kypca alredpbl o0ecreunBaeT pa3BUTHE
JIOTUYECKOTO MBIIUICHUS OOYyYaloU[MXCsi: OHM HCHOJB3YIOT JI€YKTUBHBIE U
WHAYKTUBHBIE pacCykJeHHs, 0000IIeHne U KOHKPETH3alll0, abcTparupoBaHue u
aHasmornto.  OOyueHue  anreOpe  mpeAnonaraeT  3HAYUTEIBHBIH  00BEM
CaMOCTOSITEJIbHOW  JIEATEIbHOCTH O0YYalolUXCs, IO3TOMY CaMOCTOSITEIbHOE
pelleHue 3aa4 SBIsSeTCs pealn3alueil 1esTeIbHOCTHOIO IPUHLUIIA O0yueHusl.

B crpyktype mnporpammbl yueOHOro Kypca «Ainredpa» Ui OCHOBHOTO
o0miero o0pa3oBaHusl OCHOBHOE MECTO 3aHHMAIOT COJIEP)KATEIbHO-METOINYECKUE
auHUK: «Yucna u BBIYMCICHUSY, «ANreOpandeckue BhIpaXXEHUs», «YpaBHEHUS U
HepaBeHCTBa», «DyHkuumn». Kaxpas U3 3TUX cofepKaTelbHO-METOAUYECKUX
JVHUNA pa3BUBaeTCs Ha NPOTSHKEHUU TPEX JIET U3YUEHUsl Kypca, B3aUMOAECHCTBYS C
ApPYTUMHU €ro JuHUAMU. B Xxozme wu3ydeHuss ydyeOHOro Kypca OOy4aroliumcs
IPUXOJUTCS JIOTHUECKH PACCyXAaTh, UCIOJIB30BAaTh TEOPETHUKO-MHOKECTBEHHBIN
A3bIK. B CBSI3M ¢ 3TUM B mporpaMmy y4eOHOro Kypca «Asredpa» BKIHOUYECHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHBIE BO BCEX OCHOBHBIX pazfenax
MaTeMaTHYeCKOT0 00pa30BaHUS U CIIOCOOCTBYIOIIHME OBJIAJICHUIO OOYYaFOIITUMUCS
OCHOB  YHHUBEPCAaJbHOTO MaTemaTrhyeckoro ssbika. CopaepxkareabHOH |
CTPYKTYPHOH OCOOCHHOCTBIO Yy4eOHOro Kypca «AnreOpay» SBISETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Copmepxxanne nuHUM «YMcna ¥ BBIYMCICHUS CIYXXHT OCHOBOM IS
JaJbHEHIIET0 W3YYeHHUsS MaTEeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO y OOydYaIOLIUXCS
JIOTHYECKOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHS MOJIb30BATHCSA AITOPUTMaMHU, a
TaKXXe MPHUOOPETEHUIO MPAKTUIECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl TOBCETHEBHOM
KU3HU. PazBuTHE NMOHATHS O YMCJIE HA YPOBHE OCHOBHOIO 0O0ILEro 0Opa3OBaHMS
CBSI3aHO C PALMOHAIBHBIMA M HPPALMOHAIBHBIMH YHCIaMH, (OPMHpPOBAHHEM



IIPEACTABICHUA O JACHUCTBUTEIIBHOM 4YHCJIE. 3aBEpUICHHWE OCBOCHHs YHCIOBOMN
JIMHUU OTHECEHO K CpelIHEMY 0011eMy 00pa3oBaHUIO.

Conepxanue JByX aire0pandecKux JUHUN — « AITeOpandecKue BhIPAXKEHUS
U «YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (DOPMUPOBAHMIO Yy OOYyHarOUIUXCS
MaTeMaTUYecKOro arrmapara, HeoOXOAMMOIro Jisi pEeuIeHUs 3aJad MaTeMAaTHKH,
CMEXHBIX TMPEIMETOB M TPAKTUKO-OPUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe
OCHOBHOTO 0011ero oOpa3oBaHusi Y4eOHbI Marepuan TpYyNIUPYETCs BOKPYT
palMoOHANBHBIX BBIpXEHUH. Anredpa JeMOHCTPUPYET 3HAYCHHE MaTEeMAaTUKH KaK
A3bIKa JUISI TIOCTPOCHMSI MATEMaTHYECKUX MOJIeNeH, OMHMCAHHUs MPOLECCOB U
ABJIGHUA peambHOr0 Mupa. B 3agaunm oOyueHus anreOpe BXOIAT TaKKe
JanbHelllee pa3BUTHE AJITOPUTMHYECKOTO MBIIUICHHS, HEOOXOAUMOro, B
YaCTHOCTH, JJIsi OCBOCHHSI Kypca HWH(POPMATHKH, W OBJAJCHHE HaBBIKAMHU
NeAYKTUBHBIX paccyxaeHuil. [IpeoOpazoBanue cCUMBOJIbHBIX (POPM CIIOCOOCTBYET
Pa3BUTHIO BOOOPaXEHHsI, CIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPYECTBY.

Copepxanve QyHKIIMOHAIBHO-Tpa(UuecKoil TMHUK HAllEJIeHO Ha MOJyYeHHE
o0yJaronMMuCs 3HaHUKA O QYHKIUSAX KaK BaKHEHIIEH MaTeMaTHdecKOW MOJIeIH
JUTSL OMIMCaHUsl U UCCJIeIOBaHUS Pa3HOOOPa3HbBIX MPOLIECCOB U ABJICHUM B IPUPOJE
u obmectBe. M3yyeHue marepuana crnocoOCTBYET Pa3BUTHIO y OOydaromiuxcs
YMEHHS UCIIOJIb30BATh PA3INYHbIC BHIPA3UTEIbHBIE CPEJICTBA SI3bIKA MATEMATUKHU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJaJ B (HOpMHUpOBaHUE
NpEeICTaBICHUI O POJIM MAaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AINHN U KYJIbTYPBHI.

CornacHo yueOHOMY ImaHy B 8-9 Kkiaccax u3y4yaeTcs Y4eOHBI Kypc
«Anrebpa», KOTOPBIM BKJIIOYAET CIENYIOIIME OCHOBHBIC pa3leibl COACpPKAHUS:
«Yucrna © BBIUKCICHUS», «ANreOpandyeckue BBIPAKEHUS», «YpaBHEHUA W
HEpaBEHCTBa», «DYHKITUNY.

Ha u3yuyenue yueGHoro xypca «Anreopa» orBoautcsi 204 gaca: B 8 kiacce —
102 yaca (3 yaca B Henento), B 9 kiacce — 102 yaca (3 yaca B HezeINio).



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOTro Kypca
«AnreOpa» XapaKTepu3yloTCs:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NOPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MaTEMaTUKH, I1IEHHOCTHBIM  OTHOIIEHHEM K  JOCTH)KEHHUSIM  POCCHUMCKUX
MAaTE€MAaTHUKOB M POCCHMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K HMCHOJb30BAaHUIO 3THUX
JOCTUXKEHUM B IPYTUX HayKax U MPUKIAIHbIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro o0iiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUW HAyKH, OCO3HAaHHEM BaKHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BaXXHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUs Ha MPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHUEM MHANBUIYATBbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

CHOCOOHOCTBIO K 3MOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXICHUH, YMEHHUIO BUJIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuell B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
IIPEICTABIEHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHMMAaHUEM MaTEeMaTHMYECKOM HayKu Kak cdepbl UeI0BEeYeCKOi
JEeSATENbHOCTH, 3TANOB €€ Pa3BUTHS M 3HAYUMOCTH JUIsl Pa3BUTUS LIMBHJIN3ALUH,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcTBOM
MIO3HAHUS MHpA, OBJIAJEHUEM MPOCTEUIIMMHU HaBBIKAMHM HCCIIEOBATEIbCKON
NEeSATENbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATHUA U OTAbIXa, peryspHas Quznyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JIaCTH COXPAHHOCTU OKpY’KAIOIIEeW Ccpefbl, IUIAaHUPOBAHUS MOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCaJbHbIE YUeOHbIe JeiicTBUSA

ba3oBble JJornyeckue aelcTBUSA:

e BBIIBISATH U XapAKTEPU30BATH CYIIECTBEHHBIE MTPU3HAKH MATEMAaTHYECKUX
00BEKTOB, TOHATHH, OTHOIICHHH MEXIY IOHATHIMH, (POPMYITHPOBATH
ONpEJICJICHUS]  TOHSATHUM, YCTaHABIMBATh  CYIIECTBEHHBIA  IMPHU3HAK
KJIacCH(pUKAIIUU, OCHOBAHUS Il OOOOIICHUS W CPaBHCHHS, KPUTCPHHU
MPOBOJIMMOTO aHaJIN3a;

e BOCIpHHUMATH, (POpPMyIHpPOBaTH W  MPEOOPaA3OBBIBATH  CYXKICHHS:
YTBEPJUTEIbHBIE W OTPHUIATENIbHBIC, €OWHUYHBIC, YACTHBIE M OOIIHE,
YCJIOBHBIE;



BBISIBISITh ~ MAaTE€MaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3UM U
NpoTUBOpeurss B (akTax, AAHHBIX, HAOJIOJEHUSAX U YTBEPKICHUSX,
npeajiaraTb ~ KpUTEpUM U1 BBISBICHHMS ~ 3aKOHOMEPHOCTEH  H
[IPOTUBOPEUHNIL;

JIeNaTh BBIBOJBI C MCHOJb30BAHMEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX WU
VHYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;
pa30upaTh JOKa3aTelbCTBA MATEMATUUYECKUX YTBEPKIAECHUN (MpSAMbIE U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSITEIBHO HECJIOXHBIE J0Ka3aTelbCTBA
MaTeMaTU4YeCKUX (PAKTOB, BBICTpAaUBATh aPryMEHTAIMIO, MPUBOJIUTH
IpUMEPbI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpATh CMoco0 pelieHus y4eOHOW 3amauu (CpaBHUBATH HECKOJBKO
BapUMaHTOB pEIIeHUs, BbHIOMpaTh HauOoyiee MOAXOASIIUNA C YYETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKIeE AeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KAaK MCCIICIOBATEILCKANA WHCTPYMEHT ITO3HAHMS,
(GbopMyITHpOBaTH BOMPOCHL, (PUKCHUPYIOIIUE MPOTHBOPEYHE, MPOOIEMY,
CaMOCTOSITCJIbHO YCTAaHABIMBAaTh HCKOMOE U JaHHOE, (HOPMHUPOBATH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TIO3UIUIO, MHCHHUE;

NPOBOJIUTH [0 CaMOCTOSITEILHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
OKCIIEPUMEHT,  HEOONBIIOE  HCCIEOBaHWE 1O  YCTAHOBICHHIO
OCOOCHHOCTEH MaTeMaTHYecKOoro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MEXTy COOOM;

CaMOCTOSITENTFHO (DOPMYITHPOBATH 000OIIEHHUST M BBIBOJIBI IO PE3yJIbTaTaM
NPOBEACHHOTO HAOIIOJICHUS, MCCIICJIOBAHUS, OIICHUBATH J[OCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB M 0O00OIIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE PAa3BUTHE IPOIECCa, a TAKKE BBIIBUTaTh
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh HEJAOCTATOYHOCTh W W30BITOYHOCTh WH(GOPMAIMH, TaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BbIOMpATh, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HMHTEPIPETHPOBATH
UHGOPMAIINIO PA3TMYHBIX BUAOB U (POPM IIpEICTaBICHNUS;

BbIOMpaTh (QopMy mpenctaBieHus WHOOPMANMH W HWLTFOCTPUPOBATH
perraemMbie 3aJladyd CXeMaMH, JuarpaMMaMy, WHOW TpaQuKkod W ux
KOMOMWHAIIHSIMU;

OIICHWBATh HAAEKHOCTh WH(OOPMAIIMU TIO0 KPHUTEPHUSM, MPEIIOKCHHBIM
yduTesaeM Win chopMyITHPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCIIpUHMMATh #  (HOPMYTUPOBATh CYXKICHUS B COOTBETCTBHH C
YCIOBUSMH W LEISIMU OOIIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOUYKY 3pEHUS B YCTHBIX M NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS TIO
XOJy peIIeHUs 3a1a4i, KOMMEHTHUPOBATh MMOTYUCHHBIA PE3YIbTaT;

B X0JI¢ 00CYICHHS 3a]1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOM TEMBI,
IpOOJIEMBI, peIIacMoi 3aJa4M, BICKA3bIBATh HUJIEH, HAIICJICHHBIC Ha TTOMCK
pEIICHMS, COIOCTABIATh CBOM CYXICHUS C CYXKICHUSAMH JPYTHX
YYaCTHUKOB JHAJIOra, OOHAPY)KUBATh Pa3IMUUe U CXOJCTBO ITO3HIIMHA, B
KOppeKTHOU (hopMe GOpMYITHPOBATh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;
NPEICTaBIATh  pE3ybTaThl  pEIICHWUsS  3aJa4d,  SKCICPHMCHTA,
UCCIICIOBAHUs,  TPOCKTa,  CAMOCTOSTENBHO  BBIOMpaTh  (opmar
BBICTYILJICHUS C YU4ETOM 3aJa4 MPE3CHTAIIMU U 0COOCHHOCTEH ayTUTOPHH;
NOHMMAaTh W HUCIOJI30BaTh  NPEUMYIIECTBA  KOMAaHJAHOW W
WHAVUBUAYATbHONH paOOThI MPU PEHICHWH YYEOHBIX MAaTEMaTHYCCKUX
3ajad;

NPUHUMATH 11CJIb COBMECTHOM JCATEIBHOCTH, IJIAHUPOBATh OPTraHU3AIUIO
COBMECTHOM pabOTBI, pacmpeneisiaTh BHABI padOT, JOTOBapHUBATHCS,
00CyXJ1aTh TPOIECC M PE3yJbTaT padOThl, 0000IaTh MHCHHS HECKOJIbKHX
JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax pabdoTel (0OCYyXaeHHs, OOMEH
MHEHUSIMH, MO3TOBbI€ INTYpPMbl U JIpyTue), BBIMOJIHATH CBOIO YacThb
paboThl M KOOPJUHUPOBATH CBOM JICUCTBHS C APYTHMMH YJI€HAMU KOMaH/bI,
OLICHMBATh KauyeCTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aMOICUCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO COCTABJIATH IUIaH, AJITOPUTM PelIeHUs 3afadd (WU ero
9acTh), BBIOMpATh CIOCOO pPEIICHHUS ¢ y4éTOM HMEIOIIHMXCS PECypCcoB U
COOCTBEHHBIX BO3MOJKHOCTEH, apryMEHTHPOBAaTb W KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIQJIETh CIOCOOAMH  CaMOIIPOBEPKH, CaMOKOHTpPOJII IIpoliecca W
pe3yibTaTa peluieHus MaTeEMaTUIEeCKOM 3aa4u;

NPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MPU PEUICHUH
3aJlaul, BHOCUTb KOPPEKTUBBI B [I€SATEIBHOCTh HAa OCHOBE HOBBIX
00CTOATENIbCTB, HAWEHHBIX OIMMUOOK, BBISBICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJibTaTa AEATEIBHOCTH MOCTAaBJICHHOW LEJIN
Y YCJIOBUSAM, OOBACHSATHh NMPUUUHBI TOCTHXKEHUS WA HEIOCTWKCHUS 1IEJIH,
HaXOAUTh OIMHUOKY, JaBaTh OIEHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIbTATBI

K koHmy oOyuenuss B 8 kJjacce OOydYaromuiics TMOJTYYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Yucsia ¥ BLIYUCTICHUS

Hcnonb3oBaTh HavyaIbHBIE TMPEACTABICHHUS O MHOECTBE JACHCTBUTEIBHBIX
quces JJIS CPaBHEHUS, OKPYTJEHUS U BBIUYMCICHUN, U300paXkaTh JEeHCTBUTEIIbHBIC
YyCila TOYKAMU Ha KOOPAUHATHOU MPSIMOU.

[IpumensTs mnoHsATHE apUPMETHUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHbIC KOPHH, HUCIOJIB3YSl MPU HEOOXOJUMOCTH KaJbKYJSTOP, BBIMOJHSITH
npeoOpa3oBaHusi BBIPAKEHUHN, COJEpIKAIIUX KBaJpaTHbIE KOPHH, HCIOIb3YS
CBOWCTBA KOPHEM.

Ncnonp3oBaTh 3amucu OOJIBIIMX W MAJIBIX YHUCENI C MOMOIIBIO JECATUYHBIX
npoOeii u creneHelt yucia 10.

AJire0panyvecKne BbIPaKeHH s

[IpyMeHAT, MOHSTHE CTENEHM C 1EJIbIM  TO0Ka3aTesieM, BBINOJHSITh
npeoOpa3oBaHus BBIPAKEHUM, COJIEPKAIIUX CTETICHU C IETIBIM TTOKa3aTeJIeM.

BBINOTHATE TOXKJIECTBEHHBIE NMPEOOPA30BaHMS PaAIllMOHATIBLHBIX BBIPAKCHUN
Ha OCHOBE IpaBWJI ICUCTBUI HAJl MHOTOWICHAMH U aJIreOpanyecKUMH IpoOsMH.

PacknaapiBaTh KBaApaTHBIN TPEXUWIEH HA MHOKUTENH.

[TpumensTs npeoOpazoBaHusl BEIPAKEHUN I PELISHUs pa3IMYHbIX 3a/1ay U3
MaTE€MAaTHKH, CMEKHBIX IPEAMETOB, U3 PEAJTbHON MPAKTHKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHeliHble, KBaJpaTHbIE YpaBHEHUS M PallMOHAIIbHBIE YpaBHEHWS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPaBHEHUM C IBYMsI IEPEMEHHBIMU.

[IpoBOaUTH MPOCTEUIIINE UCCICIOBAHUS YPABHEHUM U CUCTEM YpPABHEHUM, B
TOM YHUCJIE C TPUMEHEHHEM rpaduyecKux MpeacTaBiIeHU (yCTaHABINBATh, UMEET
J1 ypaBHEHUE WJIM CHUCTEMA YpPAaBHEHUM DPELICHHUs, €CIU HUMEET, TO CKOJbKO, U
npoyee).

[lepexoanTh OT CIOBECHOW (OPMYIHPOBKH 3a1adul K €€ anreOpanveckoit
MOJEJIA C TIOMOIIBK) COCTAaBJICHHUS YPAaBHEHHUsS WA CUCTEMbl YpaBHECHUHU,
MHTEPIPETUPOBATH B COOTBETCTBUMU C KOHTEKCTOM 33J1a4M MOJYYEHHBIA PE3yJIbTAaT.

[IpuMeHsT, CBOWCTBAa YMCIOBBIX HEPABEHCTB ISl CPABHEHHUS, OLCHKH,
pelarh JMHEWHBbIE HEPABEHCTBA C OJHOW NEPEMEHHOM M MX CUCTEMBI, /1aBaTh
rpauuecKy0 WILTIOCTPAIlMI0O MHOXKECTBAa pEIICHUH HEPABEHCTBA, CHUCTEMBI
HEPABEHCTB.

DyHKIUHA

[lonuMate ¥ KCNONAB30BaTh (PYHKIHMOHAIbHBIC MOHSTUS U SI3bIK (TEPMUHBI,
CUMBOJIMYECKHE OOO3HAUEHMS), ONpEACsATh 3HAau€HHE (PYHKUUMU IO 3HAYEHUIO
apryMeHTa, onpeensaTh CBOMCTBA (YHKIMU O €€ Tpaduky.



Ctpoutb rpapuku 3aeMeHTapHbIX QYHKIUNA BUJA:

y = kix,y =x2,y = x3y = X, y = VX, onucsBaTh CBOHCTBA YHCIOBON
dbynkuuu no e€ rpaduxy.

K koHmy oOyuenuss B 9 kJjacce oOydYaromMiics TMOJTYYUT CIECAYIOIIHE
MIpEAMETHBIE PE3YJIbTATHI:

Yucia v BbIYMCICHUS

CpaBHUBATH U YIOPSIOUYMBATH PAllMOHATIBHBIC U UPPAIlMOHATBHBIC YHCIIA.

Boinonusate apudmeTndeckue JACHCTBUS € PAIMOHAIBHBIMU  UYWCIAMU,
coueTrasi YCTHbIE U TIMCbMEHHBIE TMPUEMBI, BBINOJHATH BBIYUCICHUS C
UPPALMOHATIBHBIMH YHUCIIAMH.

HaxonuTth 3HaueHUst cTemeHed ¢ IENbIMA TOKa3aTeliIMU U KOPHEH,
BBIYHCJISIT 3HAUCHUST YUCIIOBBIX BBIPAKEHUM.

OKpyrJIsSITh  IEUCTBUTEIBHBIE YHUCJIA, BBINOJIHATH TPUKUIKY pe3yibTaTa
BBIYHCJICHUH, OIICHKY YMCJIOBBIX BBIPAKEHUIM.

YpaBHeHUS ¥ HEPABEHCTBA

Pemiate nuHeWHBIE M KBaJpaTHBIC YPAaBHEHUS, YpaBHEHHUS, CBOJAIIMECS K
HUM, NPOCTEHIINE APOOHO-PAITMOHATBHBIC YPABHEHHUSI.

Pemiate cucteMbl IBYX JMHEWHBIX YpaBHEHHH C JBYMsI NEPEMECHHBIMU U
CUCTEMBI JBYX YPAaBHEHHUH, B KOTOPBIX OAHO YPABHEHUE HE SIBJISIETCS JTUHEHHBIM.

Pemate TekcTOBBIE 3amauM aiareOpamvyeckuM CrocodoM C  MOMOIIBIO
COCTaBJICHUSI YPAaBHEHUS UJIM CUCTEMBI JBYX YPABHEHUH C JBYMS IEPEMEHHBIMU.

[IpoBOANTE MpOCTEHIINE KCCIETOBAHNUS YPABHEHUA U CUCTEM YpaBHEHHH, B
TOM YHUCJIE ¢ TPUMEHEHHEM rpaduyecKux MpecTaBiIeHuil (ycTaHaBIMBATh, UMEET
Y YpaBHEHUE WIM CHCTEMa YPAaBHEHWI pEILICHHUs, €CIIM UMEET, TO CKOJbKO, U
nmpouee).

PemaTte nuHelHBIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, HM300pa)kaTh
pelIeHrne HEpaBEeHCTB Ha YHMCIOBOW MPSIMOM, 3alUCHIBATh PEUIEHHWE C MOMOILBIO
CHUMBOJIOB.

Pemlatb  cuctembl  JIMHEHHBIX  HEPABEHCTB, CUCTEMbl  HEPABEHCTB,
BKJIFOYAIOIINE KBaJpaTHOE HEPABEHCTBO, M300pa)kaTh PEIICHHE CHUCTEMbI
HEPABEHCTB Ha YUCJIOBOM MPSIMOM, 3aMKUCHIBATh PELIEHUE C TOMOIIbIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEIICHUU PA3IMYHBIX 3a7a4.

DyHKIUA

PacrioznaBaTh GyHKIMHM W3Y4eHHBIX BUIOB. [loka3plBaTh CXEeMaTHYECKH

pacIooKeHHe Ha KOOPIWHATHOW TUTOCKOCTH TpadukoB GyHKIMH Buma: Y = KX, Y
=kx+b,y=kix,y=ax2 + bx + ¢,y =x3, y =X, y = |X|, B 3aBECHMOCTH OT

3HaYeHUH KO3 PUIMEHTOB, ONMKUCHIBATH CBOMCTBA () YHKIIUH.



Crpoutb u H300paxkarb CXeMaTHUYECKH IpaQUKUA KBaIpaTHUYHBIX ()YHKLHM,
OMKCHIBATh CBOMCTBA KBAJAPATHUUHBIX (PYHKIUHI MO UX TpaduKam.

Pacnio3HaBaTh KBaJpaTuyHyro (QYHKUHIO 11O (popmysie, MIPUBOAUTH HMPUMEPHI
KBaIpaTUYHBIX (YHKUMNA U3 peabHOM )KU3HU, QU3HKH, TEOMETPHUH.

YucaoBbie M0CI€10BATETbHOCTH U MIPOrpeccHm

PacnioznaBaTh apudmeTHUEeCKyl0 M TE€OMETPUUYECKYI0 MpPOTPEecCUd MpH
pa3HbBIX Crlocobax 3aaHusl.

BbINONHATE  BBIYMCIEHUS C  HUCHOOJb30BaHMEM (opMya N-ro 4jeHa
apu(PpMETHIECKON U FreOMETPUUYECKON IPOrPECCH, CYMMBI MEPBHIX N YJIEHOB.

N300paxkaTh wieHbl MOCJIEN0BATEIBHOCTH TOYKAMU Ha KOOPAMHATHOM
IUIOCKOCTH.

Pematp 3agaun, CBA3aHHBIE C YKCIOBBIMH IOCJIEIOBATEIBHOCTIMH, B TOM
quCclie 3a/1a4d U3 PeajibHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYISATOpa, IU(PPOBBIX
TEXHOJIOTHIA).



2.Conep:xaHue y4eOHOro Kypca
Pacnpenesnenue cogep:kanus Kypca ajareopa 8-9 mo kinaccam

8 kiacc

PammonasbHble 1poou (23 yaca)

JIpoOHo-panuoHabHble BbIpa:keHusi. [IpeoOpazoBanue ApOOHO-TUHEHHBIX
BBIDAKEHUI: CIIOXKEHUE, YMHOXEHUue, JeleHue. Aneebpauveckas Opoob.
Lonycmumvie 3HaueHus nepemeHHvx 6 OpPOOHO-PAYUOHATLHBIX GbIPANCEHUSX.
Cokpawenue aneedopauyeckux opooet. llpusedenue ancebpauueckux Opodeu K
obwemy 3namenamenio. [eilicmeus c ancebpauyueckumu OpoOAMU: CROdCEHUE,
gbluumanue, YMHOJICEHUe, OeleHue, 6o3eedeHue 6 cmenens. Ilpeobpasosanue
BbIPAICEHUL, COOEPHCAUIUX 3HAK MOOYIIAL.

OopaTHasi nponopunoHadabHocTh. CBoiicTBa pynkuuu y= K/ x. ['unep6oa.

KBaapatnbie kopuu (19 gyacoB)

PanuoHajbHble 4mMcaa. MHOXKECTBO palMOHAIbHBIX uuceld. CpaBHEHHE
paIMOHANIbHBIX 4YHCcell. JeWCTBHs ¢ palMOHANBHBIMU YHCIIaMU. [Ipedcmasnenue
PAYUOHATLHO20 YUCIA 0eCAMUUHOU OPODObIO.

HNppannonanbuble unciaa. [loHsaTre uppanuoHaIbHOrO 4ucia. Pacro3HaBaHHE
UpparroHaNTbHBIX yucel. [IpuMepsl moka3zaTenbeTB B anredpe. MppamnoHaibHOCTh
ancna\2. IlpumeHeHne B reoMerpu. CpaeHeHue uUppayUOHATbHLIX YUCElL.
Mnooicecmao OeticmaumenvHuIX yucen.

KBaapatHblie kopHu. ApudmMernueckuil KBaJapaTHbIH KopeHb. [IpeoOGpazoBaHue
BBIPXKCHUH, COAEPKAIINX KBaJAPATHbIE KOPHU: YMHOKEHHE, JICJICHHE, BBIHECEHUE
MHOXUTEINS U3-TI0]1 3HaKa KOPHSI, HeCeHue MHOHCUmens noo 3HaK KOPHL.

I'paduxnu pynxmmii. [ paguru dyuxyuii suoa y=/x,

KBaapaTtHblie ypaBueHnusi (21 uac)

KBanparHoe ypaBHeHue M ero KoOpHHM. KBangpatHeie ypaBHeHusA. HemosnHbie
KBaJ[paTHbIC YypaBHEHHUs. JUCKpUMMHAHT KBagpaTHOro ypaBHeHus. Dopmyia
KOpHE# KBaJpaTHOTO ypaBHEeHUs. Teopema Buema. Teopema, oopamuas meopeme
Buema. PemieHue KBaJpaTHBIX ypaBHEHWH: WCHOIb30BaHUE (QOPMYINIBI IS
HAaXOXJICHUS KOPHEW, e2pagpuueckuil Memoo pewleHus, paziodceHue Ha
MHOdMCUmMenu, noobop KopHeu ¢ uUcnoavoganuem meopemvl Buema. Konuuecmeo
KOpHell K8aOpamHo20 YPAGHEHUs 6 3A8UCUMOCIU Om €20 OUCKPUMUHAHMA.
Keaopammnvie ypasnenus c napamempom

YpaBuenus. Ooiacmov onpedeneHus ypasHenus (001acms 00NyCmMuMbIX 3HAYeHU
nepemeHHol).

/lpoOHO-panuoHaNbHbIe  ypaBHeHHMsl. PemeHue  mpocTedmmx — ApoOHO-
pallMOHANBHBIX  ypaBHEHUU. Memoovl  pewienuss  YpagHeHuu:  Memoobl
PABHOCUIbHBIX NPEoOPA308AHUII.

3ajayu Ha NOKYNKH, ABUKeHHEe M PaldoTy. AHaIN3 BO3MOXHBIX CHTYyallul




B3aMMHOI'0 PAacHOJIOKEHHSI 0OBEKTOB MPHU UX JBUKEHUHU, COOTHOUIEHUS 00OBEMOB
BBITNIOJIHSIEMBIX pa0dOT MPU COBMECTHOM padore.

3ajauM Ha 4YacTH, [0JIHM, NPOUEHTHI. PemieHne 3agay Ha HAXOXKICHUE YaCTH
YyyCcla U YUCIIA 0 €ro 4acTh. Pemienne 3aqa4y Ha mMpoueHTsl U 1oau. lIlpumenenne
IIPONIOPLMHU PU PEIICHUHN 3a1a4.

OcHoOBHBbIE MeTO/bl pellieHHsI TEKCTOBBIX 3aja4: anreOpanueckuit. [lepguunvie
npeocmasienus 0 Opyeux Memooax peueHust 3a0ay.

HepaBencrsa (20 yacoB)

HepaBencrBa. UYucnoBsie HepaBeHCTBa. (CBOMCTBAa YHMCIOBBIX HEPABEHCTB.
IIpoBepka crnpaBeMIMBOCTA HEPABEHCTB NMPHU 33JaHHBIX 3HAUCHUSX MEPEMEHHBIX
HepaBenctBo ¢ mnepemenHoil. CTporue W HeCTporue HepaBeHCTBA. (Qosnacmo
onpeodeiieHus HepageHcmea (06aacmv  OONYCMUMbBIX 3HAYEHUL NepeMeHHOl).
Pemenune nuHEWHBIX HEPABEHCTB.

Cucrembl HepaBeHCTB. CHUCTEMBI HEPAaBEHCTB C OJHOW NEpeMEHHOW. PeiieHue
CHUCTEM HEpPaBEHCTB C OJIHOW TEPEMEHHOMW: JMHEWHBIX. M300paxeHue pemieHus
CHUCTEMbl HEPAaBEHCTB Ha YHCJIOBOW TMpsSMON. 3amucCh pEIICHUS CHUCTEMBbI
HEPABEHCTB.

CreneHb ¢ HeJbIM NOKa3aTej1eM. JjieMeHThI cTaTHCTHKH (11 yacoB)

I[poﬁno-paunona.ﬂbnble BbIPAKCHU. CremnieHp ¢ OCSJIBIM  ITOKa3aTCJICM.
ﬂeﬁcmeuﬂ C aﬂee6pauqe01<wwu ap06}lﬂ/lu.' cjlooicerue, evldumanue, YMHOICEeHUe,
0eJleHue, 8036e0eHUe 8 CMeneHb.

Cratuctuka. TabnuyHoe u rpaduyeckoe MpeCTaBICHUE TaHHBIX, CTOJIOYATHIE U
KPYrOBBIE JUArpaMMbl, TpaduKH, TPUMEHEHHE IUarpaMM H TpapuKOB IS
ONMCaHUsl 3aBUCUMOCTEH peajbHBIX BEIWYHMH, W3BICYCHUE WHPOPMAIUH W3
Tabmur, amarpaMMm W rpadukoB. OmmcareiabHbIE CTATUCTHYECKUE ITOKA3aTEIH
YUCJIOBBIX HAOOpOB: cpeaHee apudMeTHUecKoe, Meduara, HauOONIbIIee W
HaWMEHbIIIee 3HAaYeHUsI. Mephbl pacCeMBaHMs: pa3Max, OUCNepcus U CIMaHoapmHoe
omxnoneHue. (CnydallHas W3MEHYHMBOCTh. V3MEHUYMBOCTh TIPU U3MEPEHUSX.
Pewarowue npasuna. 3akonomeprocmu 6 UsMEHUUBLIX BETUUUHAX .

9 kiaacce

KBagpatuunas ¢pynkuus (22 yaca)

IHonsaiTue ¢yHkumu. JlexkaproBel KOOpAHWHATBI HAa IUIOCKOCTH. DopMupoOBaHUE
MPEAICTABICHUN O METalpeAMETHOM MOHSITHU «KOOpAUHATH». CrocoObl 3amaHus
byHKIUA: aHaTUTUYEeCKUH, Tpadudeckuit, Tabmuuneii. [paduk yHKIHM.
[Ipumepsl (QyHKUUM, TOMy4ya€MbIX B MPOIECCE MCCIEAOBAHUS Pa3TUUYHBIX
peaNbHBIX MPOIIECCOB M PEIICHMs 3ajad. 3HaueHue GyHKIUU B Touke. CBOWMCTBA
GyHKIMIT: 00JacTh OMNpeNesieHHsl, MHOXKECTBO 3HAUEHUW, HYJIH, MPOMEKYTKH
3HAKOIMOCTOSIHCTBA,  YEMHOCMb/HEUEMHOCMb, TIPOMEXKYTKA BO3pacTaHus U
yObIBaHMS, HAaNOOIbIIIEe U HAaUMEHbIIee 3HaueHus. MccneqoBanue QyHKIMH 110 €€
rpaduky. IIpeocmasnenue 06 acumnmomax. Henpepvisnocmo ynxyuu. Kycouno




3a0anHble PYHKYUU.

KBagparuunas ¢ynkuusa. CpoiictBa W rpaduk KBaapaTUYHOH (DYHKIMU
(mapabonswi). Ilocmpoenue epaguxa kKeadpamuuHou @QYHKYUU HO MOYKAM.
Haxoxnenne Hymel KBagpaTWUYHOW  (QYHKIHH, MHOMNCECMBA  3HAYEHUI,
NPOMENCYMKO8 3HAKONOCMOSHCMEBA, NPOMENHCYMKO8 MOHOMOHHOCU.

I'paduxn pyukumii. /lpeobpazosanue epapuxa ¢yuxyuu y= f(x)ona nocmpoenus

epauka ¢ynxyuu y=a fkx+b)+c. I paguxu ¢ynxyuii suoa y= a+r/(x+b), y=\3/ X

YpaBHeHHUS] 1 HEPABEHCTBA C OJHOM nepeMeHHOoi (16 yacos)

YpaBuenus. lloHsTusi ypaBHeHUs W KOpHs ypaBHeHus. [Ipeocmaenenue o
pasHocunvHocmu  ypaeuenuti. Obracms  onpeoenenus ypagHenus (0O1acmo
00Ny CMUMbIX 3HAUEHUL NePeMeHHO).

KBagpaTtHoe ypaBHeHue u ero kKopHu. KBaapatHele ypaBHeHus. Perienue
KBaJIpaTHBIX YpPaBHCHMI: HCIIOJIb30BaHUE (OPMYJIBI JUISl HAXOXKJICHHUS KOPHEH,
epaguueckull Memoo peuieHus, pazilodceHue Ha MHONXCUmenu, noooop KopHel ¢
ucnonvsoganuem meopemvl Buema. buxeadpamuvie ypasHnenus. YpaeHenus,
ceoosauuecs K keaopamuwvim. Keaopammuule ypasnenus ¢ napamempom
J/IpoOHO-paniuoHA/IbHbIE  ypaBHeHUs  Pewienue  OpoOHO-payUOHANbHBIX
ypaeneHuti.  Memoovl — peuwienus — ypasHeHuu:  Memoobl  PAGHOCUTILHBIX
npeobpazosanuil, Memoo  3aMeHbl  NepPeMeHHOU,  epagudeckuil. — Memoo.
Hcnonvzosanue ceovicme ¢ynkyuii npu peuwienuu ypaeuenuu. Ilpocmetiwiue
uppayuonansusie ypasnenus suda \Nf (X)= a,Nf (x)=\ g (X); ypasnenus suda X"

a. Ypasnenus 6 yenvix yucnax.

Henable BbIpamxenust. Keaopammuwiii mpéxuneH, pasnodceHue KeaAOPaAmMHO20
MPEXUNEeHA HA MHOMCUMETU.

HepaBencrBa. Obnacmbv onpedenenus Hepagsencmea (001acmev OONYCMUMBLX
3HaueHnull nepemenHot).Keaopamuoe nepasencmeo u ez2o peuwtenus. Pewenue
K8AOPAMHBIX HEPABEHCME: UCHONb308AHUE CBOUCME U 2pauKa KeaopamuyHou
QYHKYUU, Memoo UHmMepeanos. 3anucv peuleHus KeaopamHo20 HepPA8eHCMEd.
Pewenue yenvix u 0po6HO-payuoHAIbHBIX HEPABEHCME MEMOOOM UHMEPBAILO8.

YpaBHeHUs] U HEPABEHCTBA C AByMs nepeMeHHbIMHU (17 yacoB)

OcHOBHBIE MeTOAbI pelleHHsl TEKCTOBBIX 3aja4: apupMeTHUSCKUH,
anreOpanyeckuii, mepedbop BapuaHTOB. [llepsuunvle npedcmasienuss o Opyeux
Memooax pewenusi 3a0ay (ceomempudeckue u epapuueckue memoovt).

HepaBeHncTBa. Peuwienue kK6a0pamubix HepaseHCM8: UCNONb308AHUE CBOUCME U
epaghuka xeadpamuunou @yHKyuu, memoo unmepsanos. Pewenue yenvix u
OpOOHO-PAYUOHANLHBIX HEPABEHCME MEeMOOOM UHMEPBATO8.

CucreMbl ypaBHeHHMH. YpaBHEHHE C JBYMS NEPEMEHHBIMU. MeETOIbl pelieHus
CUCTEM JIMHEWHBIX YpPaBHEHUN C JBYMsI NEPEMEHHBIMU: 2epaghuueckuil memoo,
Memoo cnodceHus, memoo noocmarnosku. Cucmemvl JUHEUHLIX YPAGHEHUU C
napamempom.




Apudmernyeckasi 1 reoMeTpudeckas nporpeccus (15 yacos)

IHocnenoBareJJbHOCTH M NIporpeccuu. YrciioBas mocie10BaTeNbHOCTb. [Ipumepsl
YHUCIIOBBIX IIOCJIEI0BATEIBHOCTEN. beckoneuHble IIOCJIEA0BATENBHOCTH.
Apudmernyeckas mnporpeccuss M e€ cBoicTBa. ['eoMerpuueckas Hporpeccus.
Dopmyna obwezco uneHa U CYMMbl N NEP8bIX UNEHO8 apupmemuyeckou u
eeomempuyeckoti npoepeccuti. Cxo0sauasncs ceomempuieckas npocpeccus.

3ajaum Ha 4YacTH, J0JIM, NPOUEHTHhI. PemieHue 3amady Ha HaXO0XKIAEHUE YaCTU
Yyycla U YUCIIA 0 €ro 4acTh. Pemienne 3aqa4y Ha mpoueHTsl U 1oau. lIlpumenenne
IPOMOPUMI NPY PENIEHUH 3a4a4.

JJIeMeHTbl KOMOMHATOPMKH U Teopuu BepossiTHOcTel (13 yacoB)

Cayuaiinbie coObiTusi. CnydaiiHble OIBITHI (OKCIEPUMEHTHI), 3JIEMEHTApHBIC
ciydaitHble coObITusl (McxoAbl). BeposiTHOCTH sneMeHTapHbIX coObITUi. CoObITHA
B CIIy4yalHBIX JKCIIEPUMEHTAX U OJIArONPHUSATCTBYIOIIUE JIEMEHTaApPHBIC COOBITHS.
BepositHoctn  ciywaliHBIX  coOBITHH.  ONBITBI C  PaBHOBO3MOXHBIMU
dJIEMEHTApHBIMU  COOBITHSIMU.  Kiaccuueckue  BEpPOSITHOCTHBIE  OMBITHI  C
UCIIOJIb30BAaHUEM MOHET, KYyOWKOB. [Ipedcmaenenue coOvlmuii ¢ NOMOWbIO
ouazpamm Dunepa. Ilpomueononoscusvie cobvimus, oOveouHeHue U nepecedenue
coovimuti.  Ilpasuno  cnoscenus — eeposmuocmeti.  Cnyuatinvlil  6bl100p.
Ilpeocmasnenue sxcnepumenma 6 e6ude Oepesa. Heszasucumvie codbvimus.
Yunoorcenue  eepoamunocmeti  neszasucumuvix  coovimui. Ilocnedosamenvrule
He3agucumble ucnvimanus. [IpeacTaBieHre 0 He3aBUCUMBIX COOBITUSX B )KU3HHU.
DJieMeHThl KOMOUHATOPUKU. [Ipasuio yMHONiCEHUS, NepecmaHo8KU, hakmopuai
yucna. Coyemanusi u yucio cowemanuti. Dopmyna yucna covemanuu. Onvimol ¢
OONBUIUM  YUCTIOM PABHOBOIMOINCHBIX INEeMEHMAPHbIX coObimuu. Buiuucnenue
8epossmHoOCmell 8 ONblMax ¢ NpuUMeHeHuem KOMoOuUHamopHuvix gopmyi. Ucnvimanus
bepuynnu. Ycnex u Hneyoaua. Bepoamunocmu codvimuti 6 cepuu UCHbIMAHULL
bepuynnu.

Cay4aiinble BeJJUYUHBbI. 3HAKOMCMEO CO CAYYAUHLIMU BETUYUHAMU HA NPUMEPAX
KOHEUHbIX OUCKPEmHbIX CHY4auHblX eenuyuH. Pacnpedenenue eeposmHocmel.
Mamemamuueckoe oocuoanue. Ceolicmea Mamemamuyecko20  OHCUOAHUSL.
Ilousamue o 3axone Oonvwux uucen. Msmepenue eeposmuocmei. Ilpumenernue
3aKOHA OONLWUX HUcCel 8 COYUONO2UU, CMPAXOBAHUU, & 30PAB800XPAHEHUU,
obecneuenuu 6e30naACHOCMU HACENEeHUs 8 YPEe38bIUaUHbIX CUMY AYUSX.

IlepeyeHb KOHTPOJBHBIX PA0OT
8 kiace
Kontponbhnas padota Ne 1 mo teme «CyMma u pa3HOCTb Apo0eii»
Kontponbhnas padota Ne 2 o teme «HactHoe npoOeii»
KontponbHas padota Ne 3 1o teme « ApudMeTHUECKUN KBaJIPATHBINA KOPEHbY
Kontponbhnas padota Ne 4 o teme «IIpumeHeHune cBONCTB apupMeTUuyecKoro
KBaJpaTHOTO KOPHSI»




KonTtponbsHas padora Ne 5 o reme «PenieHue kBagpaTHbIX ypaBHEHUN»
KonTtponbsHas padora Ne 6 o reme «/{poOHO-palinoHaIbHbIE YPaBHEHUS»
Kontponbhnas padota Ne 7 o teme «HucnoBble HEpaBEHCTBA U UX CBONCTBA»
KonTponpnas padora Ne 8 nmo reme «HepaBeHcTBa ¢ 01HONH TEPEMEHHON U UX
CUCTEMBI»

KontponbHnas padota Ne 9 o teme «CTeneHsn ¢ LebIM MToKa3aTeaeM»
HroroBast KOHTpoJIbHAsA padoTa.

9 knacc

KonTtponbsnas padora Ne 1 o reme «KBanparnunas GpyHKIMS U €€ CBOMCTBa»
KonTtponbsnas padora Ne 2 o teme «KBanpatuynas u creneHHast GQyHKIUS)
KonTtponbshas padora Ne 3 o reme «YpaBHEHUS C OHON MTEPEMEHHO»
KonTtponbshas padora Ne 4 mo reme «HepaBeHcTBa ¢ 0HOW MEPEMEHHON
KonTtponbshas pabora Ne 5 mo reme «YpaBHEHHs 1 HEPABEHCTBA C IBYMS
EPEMEHHBIMI

KonTtponbsnas padbora Ne 6 o reme « Apudmerndeckas mporpeccusi»
KontponbHas pabota Ne 7 o Teme «I'eoMeTpuueckass mporpeccus»
KonTtponbshas pabora Ne 8 «HauanbHbie cCBeIeHUS U3 TEOPUH BEPOSITHOCTEI
WroroBas KOHTpoJIbHAs paboTa

HanpagJ/ieHusi NpoeKTHOM AesITEJILHOCTH 1O ajiredpe B 8-9 kiacce:

1. Benukue matematuku (Jlexapt, Buet, bepnuynu, 'aycc, ['anya, Diinep u np)

2. Bxman pycckux M COBETCKHX YYCHHBIX B pa3BuTHE MateMaTuku (UeObles,

Kommoropos, Octporpanckuii, Jissmynos, Bunorpagos u ap.)

3. Hcropus pa3BuTHS MaTeMaTUYECKOTO 3HAHUS (O BOSHUKHOBEHUH YHCET,
ypaBHEHU )

4. CratucTtuka U BEpOATHOCTb

o1

Maremartrka B COBpEMEHHOM MUPE

6. I[Ipaktnueckoe mpumeHeHne matemaTuku ([IpomeHTHI, KpeauTHI,
(GYHKITMOHAIBHBIE 3aBUCUMOCTH, MTOCTPOSHUE MATEMAaTUYECKUX MOJIeTIeH
JUISL PEIICHUS dKU3HEHHBIX CUTYaIIUi )

/. YpaBHEHUS U HEPABEHCTBA C MapaMeTPaMHU.

8. MexmpeaMeTHOCTh U METaNpPeAMETHOCTh MaTEMaTUYECKOTO 3HAHUS.



3. TemaTuueckoe IJIAHUPOBAHHUE C ONIPEACTCHUEM OCHOBHBIX

BH/I0B Y4eOHOI AeITeJIbHOCTH

Ne | Copep:xxanue marepuaJjia Kosi- | OcHOBHBIE  BHABI  J1€AATEJIbHOCTH
n/n BO o0yyalmmxcsd (HAa ypoBHe Y4eOHBIX
4acoB | AeiicTBUIl)
8 kiace
1. PanmoHa IbHbIe )Ip06l/l 23 @DopMyaHPOBaTH OCHOBHOE CBOWCTBO pAIMOHATBHOI
/1 P 006 5 JpoOW ¥ MPUMEHATH €ro JUI MpeoOpa3oBaHus IPOOeH.

L. Fayuondihele Opoou U ux BBINONHATE  CIOKEHHE, BBIYMTAHHE, YMHOXKEHHE U
ceolicmea JIeNICHUE PAIMOHANBHBIX JPOOEH, a TakKe BO3BEICHHE
1.2 CyMMa u pasHocmo apo Getl 6 Jpodu B CTemeHb.  BHIMONHITH pa3J‘II/IlIHbie

npeoOpazoBaHus PaIMOHAIIBHBIX BBIPAKEHHUH,
Konmponvuas paboma Nel 1 JOKa3biBaTh TOKAECTBA. 3HATh CBOWCTBA (YHKIMH
1.3. Ilpouseedenue u uacmnoe | 10 y=K/x, rtae Kk#0, u ymerb crpouts ee rpadux.
ovobeis Hcrnons30BaTh  KOMITBIOTEP ISl HCCIICOBAHUS

pooeu MONOXKEHHsT rpaduka B KOOPAWHATHOW IUIOCKOCTU B
Koumponvuas paboma Ne?2 1 3aBucumocty ot K

2. KBaleaTHble KOPHH 19 IIpuBoouTh MPHUMEPhI paloHaIbHBIX u
o UppanuoOHaJIbHbBIX YHUCCII. HaXO)II/IT]) 3HA4YCHUA
2.1 2 -

o ﬂeucm@umeﬂbH bi€ HUcCia apu(MeTHUeCKuX KBaJpaTHBIX KOPHEH, UCIIONb3Ys TPH
2.2.ApuquemulleCKuﬁ HEOOXOIMMOCTH KalbKyaTop. JloKka3piBaTh TEOPEMBI O
Keadpamﬂbzﬁ Kopenb 5 KOPHE M3 IPOU3BENEHHUS U JPOOH, TOXKIECTBO Va?=|al,

. OPUMEHATh HX B INPeoOpa3OBaHHUAX — BBIPAKCHHUM.
2.3.Csoticmsa 3 OcB0O0OOXKIATHCS oT UPPAIMOHATIBHOCTH B
apugmemuyeckoeo K8aopamHo2o sHaveHaTensx podei Brza =,

KODpHA ﬁi 7 BBIHOCHTE MHOXHTENb 33 3HaK KOPHA M BHOCHTH
KOHmpO]leaﬂ pa60ma No3 1 MHOXHWTENb  [MOJ  3HaK  KOpHS.  VICrmonb30Bath
. KBaJpaTHbIC KOPHH [USI BBIPOKCHHS MEPEMEHHBIX U3
2.4. llpumenenue  ceoticme | 1 P P P P
reoMeTpuueckux " Qusnueckux Gopmyn. Crtpouthb
apugmemuyecko2o K6a0pamHo20 rpaduK QYHKIMK Y=/X U HILTIOCTPHPOBATh Ha rpaduKe
KOpHS €e CBOMCTBa
Koumponvuas paboma No4 1
3. KBaIlpaTHbIe ypaBHEHHS 21 Pemate xBajpaTHbIe ypaBHeHHA. HaxomuTs mombopom
371 Kead 10 KOPHH KBaJPAaTHOrO YPaBHEHWS, HUCIIOIB3YsS TEOPEMY

i eaopamioe  ypdeHenue u Buera. HccnemoBaTh KBaJpaTHbIE YpaBHEHUS IO
€20 KOpHu TUCKpUMHUHAHTY B Kod(pdunuentam. Pemats npoOHBIE
Konumponshas pa Goma Nos 1 pauHOHam:HLIe ypaBHCHHSL, CBE)M pelIeHHE TaKuX

YPaBHEHHH K PpCLICHUIO JIMHEHHBIX M KBAaJPATHBIX
3.2.  dpobnvie payuonanvuvie | 9 ypaBHEHHI € MOCHCAYIONHM  HCKTIOYEHHEM
ypaeHeHuﬂ TIOCTOPOHHUX KOpHSI‘?I.
K. 6 No6 1 PemiaTh TEKCTOBBIC 3a/add, HCIONB3YsS B KavecTBE
)
OHMPONbHAA paooma JVe anreOpamyeckoil MoOAeNTN KBaApaTHbIE H IPOOHEBIE
PaLMOHAIIBHBIC YPABHCHHS
4. HepaBeHcTBa 20 @opMynupoBaTh M JOKa3bIBATh CBOMCTBA YMCIIOBBIX
4] Y 8 HEpaBeHCTB. VICmoONnb30BaTh ammapaT HEPaBEeHCTB UL

-L. TUCNIOBbIE HEPAGEHCMEA U UX OLICHKM TIIOTPEIIHOCTH W TOYHOCTH HPHOIMKEHHS.
ceoucmaa HaxonuTe mepeceveHne u OObeqUHEHHE MHOXECTB, B
Konumponshas pa Goma No7 1 YaCTHOCTH ‘II/ICJ\"IOBHX POMEIKYTKOB.

. PemiaTh nuHEWHBIE HEpaBEHCTBA. PemraTb CHCTEMBI
4.2.  Hepasencmeéa ¢ oomnoi | 10 JIMHEHHBIX HEPaBeHCTB, B TOM 4YHCIIE TaKHX, KOTOpbIE
nepeMeHHozz U Ux cucmembl 3aI1MCaHbl B BUJIC HBOﬁHLIX HCPABCHCTB




Konmponvuas paboma Ne§

Crenennb c neJbIM
IM0KAa3aTeJIeM. JIeMeHThI
CTATHCTHKH

5.1. Cmenenb c yenvim

nokazamejiem u ee ceoucmed
Konmponvuas paboma No9
5.2. Dnemenmor cmamucmuxu

11

3HaTh OINpEIENeHHe M CBOWCTBAa CTENEHU C IIENbIM
nokazateneM. [IpuMeHsTh CBOWCTBA CTETIEHH C LENbIM
MOKa3aTeleM Tpd  BBHINOJHEHUH  BBIYUCICHUH W
npeoOpa3oBaHUM BhIpaKeHWH. VICrmonb30BaTh 3ammucCh
ypceNn B CTAHIAPTHOM BHAE ISl BBIpAXEHHS U
COTIOCTaBJICHUS pa3MepoB OOBEKTOB, JIMTEIHLHOCTH
MIPOLIECCOB B OKPYXKAIOIIEM MHpE.

[MpuBoANTH pUMEpBI perpe3eHTaTHBHON u
Heperpe3eHTaTHBHON BBIOOPKH. UzBnekats
nHpopManuio W3 TaOIUI YacTOT W OPraHM30BBIBATH
nHdopmanmio B BHAE TaONMIl 4YacTOT, CTPOUTH
WHTEPBAIBHBIH PsiII.

Hcnionb3oBaTh HarJsaIHoe MpeCTaBIeHUE
CTaTHCTHYECKOH WH(OpMalMU B BUAE CTONOYATHIX M

KpYTOBbIX JUarpamMm, MoJIMroOHOB, TMCTOIpaMM.

IToBTOpEHUE

NToroseiii 3auet

Wrorosas koHTpoJibHAS paboTa

9Kiacc

1.

KBagpaTnynas pyHkuus

1.1. Dynxyuu u ux ceovcmea

1.2. Keaopammuwiii mpexunen
Konmponvuas paboma Nl

1.3. Ksaopamuunas ¢ynkyus u
ee epaghux

1.4. Cmenennas  ¢@yHxyus.
Kopenv N-ii cmenenu

Konmponvuas paboma Ne2

oo K~ O1

w

Borauciiath 3HaueHus GyHKIMHU, 3aJaHHONW (popMyIioi,
a Takke IByMs u Tpems Qopmynamu. OTHCHIBATH
cBoiicTBa (QyHKIMII Ha OCHOBE HUX TrpadUuecKoro

MPEICTABICHUS. WurepnpeTnpoBath rpaduku
peanbHbIX 3aBUCUMOCTEM.
IToka3biBaTh CXEMaTHYECKU MOJIO’KEHHE Ha

KOOP/IMHATHOM IIOCKOCTH TpaMKOB (QyHKIMH y=ax?,
y=ax?> + n, y=a(x- m)%. Crpours rpapux QyHKUH
y=ax2+bx +C, yMeTh yKa3bIBaTh KOOPJHHATEI BEPIIMHBI
napabonbl, ee Och CHMMETPHH, HalpaBJIeHHE BeTBEHl
mapaboIbl. KOMIIBIOTED IS
UCCIIEIOBAHUS TONOKEHHsI rpaduKaB KOOPIMHATHOM
IIOCKOCTH

HCIIOJIb30BaTh

N3o0paxath cxemarudecku rpaduk yHkipm y = x" ¢
4E€THRIM M HEUETHBIM n. IloHMMAaTh CMBICT 3amm- cei
Buna Va, Vau 1. 1., rae a — Hekoropoe uncio. Mmers
MIPEJICTABICHUE O HAXOXIECHUU KOpHEW n-i CTENEHU C
MIOMOIIBIO KAIBKYIIATOpa

YpaBHeHUs1 U HepPaBEeHCTBA ¢
OIHOH IepeMeHHOM

16

2.1. Vpasnenus ¢  0OHOU
nepemMerHHou

Konmponvnas paboma Ne3
2.2. Hepasencmea C

nepemeHHoU

OO0HOU

Konmponvnas paboma Ned

Pewate ypaBHEHUSI TpeThEH M YETBEPTOM CTENEHU C
MOMOIIBIO PA3NIOKEHUsI Ha MHOXWTEIH W BBEICHHE
BCIIOMOTATENbHBIX MEPEMEHHbBIX, B YACTHOCTH DPEIIATh
OWKBaZpaTHBIE  ypaBHEHUS. IpoOHBIE
panMoHaNIbHBIE ypPaBHEHMS, CBOAS HMX K IIETBIM
YpaBHEHHUSIM € MOCIEAYIOUIEH MPOBEPKON KOPHEU.
Pewate HepaBeHCTBa BTOpPOM CTENEHH, HCIONbB3YA
rpaduyeckue TpeNcTaBIeHHus. VICmomp30BaTh METOX
WHTEPBAJIOB JJISI PEIICHHS] HECIOKHBIX PAIlOHAIBHBIX
HEPaBEHCTB

PemraTs

ypaBHEHlflﬂ H HEpPaBCHCTBaA C
ABYMS NIEPEMCHHBIMHA

17

3.1. Vpasnenus ¢  08ymsa

12

CrponTts rpadMKu ypaBHEHHH C IBYMS TIEPEMEHHBIMHU B
NPOCTEHIINX CIy4asX, Korna TrpaduKOM SBISIETCS
napabona,  runepOona, OKPYKHOCTb.
WCIIONB30BaTh MX NSl TPa(UiIecKoro pemeHus: CUCTeM

npsimMasi,




NEePeEMEHHbIMU U UX CUCTIEMDbL

ypaBHeHI/Iﬁ C AIBYM: IICPEMCHHBIMU.
Pemats  crocobom MNOACTAHOBKM  CUCTCMbBI  IIBYX

ypaBHeHI/Iﬁ C ABYMs TNCPCMCHHBIMH, B KOTOPBIX OIHO

3.2. Hepaeeucmea C ()ByM}l 4 ypaBHEHHE TMEPBOM CTEMEHW, a JApPyroe — BTOPOM
CTEIEHHU.
NepeMeHHbIMU U UX CUcCmembl
Pemate TekcTOBBIE 3aJaud, HCHONB3ySd B KAauecTBE
anreOpanyeckoil MOJEN CUCTEMY YpaBHEHHH BTOpPOM
KOHWZpO IbH S pa60ma No5 1 CTENEHU c JBYMsI MEpEMEHHBIMH, pemaTs
COCTaBJIEHHYIO CCTEMY, HHTEPIIPETUPOBATh PE3yIbTaT
Apml)Meanecxaﬂ u 15 [IpuMeHATh WHIACKCHBIC O00O03HAUCHHS I YICHOB
nocnenoBarensHocTei. IIpuBOaUTE MpUMeEpsl 3aAaHus
reoMeTpHaeCKas Mporpeccus MOCJIEIOBATEILHOCTEH  (OpMYNIOH H-rO wWieHa U
4.1 ,Apugbﬂ/lemultecka}z 7 peKyppeHTHOU ¢opmynoi. BeiBomuth (opMynsl H-TO
NDOZDECCUs. qlieHa apupMeTHIECKOM u TeOMETPUUECKOM
po<p Iporpeccum, CYMMBI MEepPBbIX H- YJICHOB
apu(MeTHUeCKOi W TeOMETPUYECKOH MpOorpeccui,
KOHmpo IbHAS pa60ma No6 1 pemiate 3agaydl C MCIHOJIb30BaHUEM OTHX (opmyi.
Jloka3sIBaTh XapaKTepUCTUYECKOe CBOWCTBO
apu(MeTHUECKOH U TeOMETPUIECKON MPOrpeccHii
4.2.I'eomempuuecxast 6 PelliaTh 3a71a4n Ha CIIOXKHBIE TPOIIEHTHI, HCIIONB3Ys MPH
npoepeccus HEOOXOAUMOCTH KaJIbKYJIATOP
Konmponvuas paboma Ne7 1
J1eMeHThI KOMﬁl/IHaTopl/IKI/I ul 13 BeinonHsaTh nepedop Bcex BO3ZMOXHBIX BApHUAHTOB JIJIsI
- nepecyera OOBEKTOB W KoMOuHaumii. [lpumeHsTh
Teopuu BEPOSITHOCTEH MpaBUJI0O KOMOMHATOPHOTO YMHOXKEHHUS.
5.1. Dnemenmotr kombunamopuxu | 9 Pacrio3HaBaTh ~ 3ajauM  Ha  BBIYMCIEHHE  YHMCITA
MIEPECTaHOBOK, COYETaHUM u MIPUMEHSTh
COOTBETCTBYIOLIHE (POPMYJIBL.
5.2.Hauanvnvie  ceedenus uz | 3 BBIUKCIIATE YaCTOTY CllydaiiHoro coObiTHsA. OleHUBaThL
meopuu 6ep0}m’lH0(,’meﬁ BEPOATHOCTb  CIYy4alHOrO COOBITHA C  IIOMOIIBIO
YaCTOTbI, YCTAHOBJICHHON OMBITHBIM ITyTEM.
Haxonuth BepoOATHOCTH CiIydailHOrO COOBITHS Ha
Konmponvuas paboma Ne8 1 OCHOBE KIIACCHUECKOTO OMpEENeHHs BEPOSTHOCTH.
[IprBOIMTH MPH- MEPBI JOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITHIH
IToBTOpEHUE 19
HroroBas koHTponbHAs paboTta | 2

COI''TACOBAHO
[IpoToKOJI 3aceiaHust METOIUYECKOTO
00BeIMHEHUS YYUTENel eCTECTBEHHO-

MaTEMaTHYECKOTO IIUKIIA
MBOY COHI Ne 10 um.B.A. ITnetnns
oT 25 aBrycta 2023 roma Ne 1

A.M. bepr

COT'JIACOBAHO
3amecturens qupekropa no YBP
B.E. MyiinukoBa
25 aprycra 2023 rona
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