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MMOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIsleTCS OJHMM M3 OIOPHBIX KYpPCOB OCHOBHOTO OOIIETO
00pazoBaHus: OHAa 00ECIeYnBACT U3YyYCHUE JAPYTHX TUCHUILUIMH KaK €CTECTBEHHO-
HAYyYHOTO, TaK ¥ TYMaHHTApHOTO IIMKIIOB, €€ OCBOCHHE HEOOXOIAMMO JUIs
NPONOJDKCHHS O0pa3oBaHWsl M IS TMOBCEIHEBHOW JKWU3HU. PasButme y
O0yYalomMXCsl HAy4YHBIX MPEACTABICHHA O TMPOUCXOXKACHHH U CYIIHOCTH
anreOpanyecKux aOCTPaKIUid, CHoco0e OTPaKEHUS MaTeMaTU4eCKOW HayKoi
SBJICHUI W TIPOLIECCOB B TPHUPOJAE M OOIIECTBE, POIM MAaTEeMaTHYECKOTO
MOJICIMPOBAaHUSI B HAayyHOM I[IO3HAHMM M B TMPAKTHKE CIIOCOOCTBYET
(GOpMHPOBAHHIO HAYYHOT'O MUPOBO33PCHHUS U KAYE€CTB MBIIUICHUS, HEOOXOAMMBIX
IS aJanTalui B COBpeMeHHOM ImdpoBoMm obmiecTBe. M3ydeHue anreOpsl
oOecrieunBaeT  pa3BUTHE YMEHHUs  HAOJIONaTh, CpPaBHUBATh, HAXOJUTh
3aKOHOMEPHOCTH,  TpeOyeT  KPUTHYHOCTH  MBIIUICHHUS,  CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOHM JICHCTBHS, BBIBOJABI, (HOPMYIHPOBATH
yTBepxkaeHus. OcBoeHne Kypca anreOpbl 0OecrieurBaeT Pa3BUTHE JIOTUYECKOTO
MBIIIICHUS. OOYYaIOMIUXCS: OHU HCIONB3YIOT JCAYKTHBHBIE W HWHIYKTUBHBIC
paccyxaeHus, 0000IIeHne M KOHKPETH3aluio, aOCTparupoBaHHWE U aHAJIOTHIO.
OOyyenne anrebpe NpeAroyaraeT 3HAYUTEIBHBIH OO0BEM CAMOCTOSATENHHOM
JEATEIBHOCTH OOYYaloUIMXCs, TOATOMY CaMOCTOSITENIbHOE pELIeHHEe 3ajad
00YyYarOLIMMUCS SIBIISICTCS pealiu3alfeil 1esTeIbHOCTHOTO TIPUHIINTIA 00yYCHHSI.

B crpykrype mporpamMMel ydeOHOTO Kypca «Anredpa» yriayon€HHOTO
M3y4YCHUs] OCHOBHOE MECTO 3aHMMAIOT COAEPIKATEIbHO-METOIMYECKHE IJUHUU:
«Yucna W BBIYUCICHUS», «AJTeOpanuecKue BBIPAKCHUS», «YPaBHEHUS W
HepaBeHCTBa», «DyHkuum». Kaxkmas W3 3TUX COAEpKATEIbHO-METOIUIECKUX
JIMHUH pa3BUBACTCS HA MPOTSHKEHUH TPEX JIET M3YYEHUs Kypca, B3aUMOACHUCTBYS C
APYTUMH €ro JIMHUSMH. B Xoie u3ydeHus Kypca OOydaromuMCsl TPHXOTUTCS
JIOTHYECKHU PACCYXKIaTh, UCIOIB30BaTh TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBsI3M
C 9TUM B IIpOrpamMMmy y4eOHOTro Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI
JOTHKH, TPEICTABICHHBIE BO BCEX OCHOBHBIX pas3feliax MaTeMaTHYeCKOTO
0o0pa3oBaHMsi W  CIIOCOOCTBYIOIIME  OBJIAJCHUIO  OOyYarOIIUMHCS  OCHOB
YHUBEPCAIBHOTO MaTeMaTU4eckoro si3bika. ConepKaTeNbHOW M CTPYKTYpHOU
0COOEHHOCTBIO Y4EOHOTO Kypca «AunreOpa» SBISETCS €ro HWHTETPUPOBAHHBIN
XapakTep.

Conepxanue yuHHH «Yucrma W BBIYUCICHUS) CIYKHT OCHOBOW JUIS
JaTbHEUIIEro M3y4eHHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BHTHIO Yy OOydaroIuxcs
JIOTUYECKOTO MBIILICHUS, (POPMHUPOBAHHIO YMEHHS MOJIb30BATHCS AITOPHUTMAMH, a
TaKXe MPUOOPETEHUIO MPAKTUYESCKIX HABBIKOB, HEOOXOIMMBIX ISl IOBCEAHEBHOM
KU3HU. Pa3BuTHE NMOHATHA O YMCIE HAa ypPOBHE OCHOBHOIO 0O0IIEro oOpa3oBaHUs
CBSI3aHO C PAlMOHAIBHBIMU M HUPPALMOHAIBHBIMU YHUCIAMH, (OPMUPOBAHUEM



IPEACTABICHUA O JEHCTBUTEIBHOM 4YHCIE. 3aBEpUIEHUE OCBOEHHS YHUCIOBOU
JIMHUY OTHECEHO K CpeaHeMy 001IeMy 00pa30BaHHIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ANTeOpandecKue BhIPAKEHUSD)
U «YpaBHEHMS] U HEPABEHCTBA» CIOCOOCTBYET (POPMUPOBAHHUIO Yy OOydYarOMIMXCA
MaTEMaTUYECKOro ammapara, HeoOXOAUMOTro Uil pPElIeHUs 3a7ad MaTeMaTUKH,
CMEXHBIX MPEAMETOB U OKpYXkKarolieil peadbHocTH. Ha ypoBHE OCHOBHOTO 00111€TO
oOpa3oBaHusi y4eOHBI MaTepuad TPYHNIOUPYETCS BOKPYT  palMOHAIbHBIX
BbIpaKeHU. AnreOpa JEMOHCTpUPYET 3HAYEHHWE MATEMaTUKH Kak s3bIKa JJis
MOCTPOEHUSI MAaTeMaTHYEeCKUX MoJieNiel, OMHCaHusl IMPOLIECCOB M  SIBJICHUU
peanbHOro mupa. B 3agaun oOyueHus anreOpe BXOIAT TakXKe JajbHEHIIee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIJICHUS,, HEOOXOAMMOIO, B YaCTHOCTH, IS
OCBOEHHUSI Kypca UWH(MOPMATUKH, W OBJIAQJCHHE HaBBIKAMU JEIyKTHUBHBIX
paccyxnenuid. IIpeoOpa3zoBaHue CUMBOJBHBIX (OPM CIIOCOOCTBYET Pa3BUTHUIO
BOOOpaXeHUs1, CHOCOOHOCTEN K MaTeMaTHYECKOMY TBOPYECTBY.

Conepxanne (pyHKIIMOHATBHO-TPA(UIECKON JIMHUU HALIEJICHO Ha MOJIy4YeHHE
oOy4aromuMucs 3HaHUM 0 (PyHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4eCKONW MOJeNu
JUISL OMCAHUS M UCCIEA0BaHUS pa3HOOOPa3HbIX MPOLECCOB U SIBJIEHUN B MPUPOJIE
u obumiectBe. M3yueHue martepuana CroCOOCTBYET Pa3BUTHIO Yy OO0y4aroOIIUXCA
YMEHUS UCTIOJIb30BaTh PA3JINYHbIE BBIPA3UTENIbHbIE CPEACTBA S3bIKA MATEMATUKH —
CJIOBECHOTO, CHMBOJHMYECKOT0, Tpauiueckoro, BHOCHT BKJIaJd B (OPMHUPOBAHUE
IPEICTABICHUN O POJIM MATEMATUKU B PA3BUTUH LIMBUIN3ALUN U KYJIbTYPHI.

VYriny6néHnbii Kypc anreopbl XapaKTepu3yeTcs U3yYEHUEM
JOTIOJTHUTEBHOTO TEOPETUYECKOT0 armnapaTa M CBSI3aHHBIX C HUM METOJ/IOB
pemieHust 3anad. AunreOpa SABISETCS SI3BIKOM I ONUCAaHUA OOBEKTOB H
3aKOHOMEpPHOCTEH, CIYKUT OCHOBOM MAaTeMaTH4YeCKoro monenupoBanus. [lpu
3TOM CcaMU OOBEKThl MAaTEMaTHYECKHX YMO3AKJIIOUCHHM M NPUHATHIE B airedpe
npaBuia UX KOHCTPYMPOBAHHUS CIOCOOCTBYIOT (OPMHUPOBAHUIO  YMEHUU
000CHOBBIBATh U JOKA3bIBATh CYKJICHHS, Pa3BUBAIOT MATEMATUUYECKYIO HHTYHIIHUIO,
KpPaTKO M HAaIJISIIHO PACKPBIBAIOT MEXAHU3M JIOTMYECKUX MOCTPOCHHUM M y4yaT HX
npuMeHeHuto. Tem campiM anredpa 3aHUMaeT OAHO M3 BEAYIIUX MECT B
(bopMUPOBAHNUN HAYYHO-TEOPETUUECKOTO MBIIIJICHHUS 00YJarOIINXCS.

CornacHo yueOHOMY IIaHy B 7-9 Kkjaccax wu3ydaercs Yy4eOHBIH Kypc
«Anrebpa», KOTOPBIM BKIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/elibl COJCP KAHMUS:
«Yucna W BBIYUCICHUA», «ANredpanyecKkue BbIpAXKEHUS», «YpaBHEHUS U
HEPaBEHCTBA», «DyHKLIMM.

Ha usyuenne yueOHOTO Kypca «Anredpa» orpoautcs 408 dacos: B 7 Kiiacce
— 102 ygaca (3 gaca B Henento), B 8 kinacce — 136 vacoB (4 yaca B HeJen0), B 9
kiacce — 102 yaca (3 yaca B HefieIni0).



COJEPKXAHME OBYUYEHUA
8 KUIIACC

Yucaa v BBIYMCICHUSA

KBanparnusie kopHU. AprudmMeTnyeckuil KBaJpaTHbIH KOPEHb U €r0 CBOICTBA.
[TonsiTne uppanmMoHAJIBHOrO 4ucia. JleMCTBUSA C HPPALMOHAIBHBIMU YHCIAMU.
CBolicTBa IEUCTBUI C UPPALMOHAIBHBIMU YiciIaMUA. CpaBHEHUE UPPALIMOHATIBHBIX
quced.

[IpencraBiennss O pacIIMPEHUSAX YHUCIOBBIX MHOXKECTB. MHOXKeCTBa
HATypaJbHBIX, LEJbIX, PAalMOHAIBHBIX, IECHUCTBUTEIBHBIX 4Yuceln. CpaBHeHHe
yucen. YnciIoBbIe IPOMEXYTKU.

HeuictBua c ocrarkamu. Ocrtatku creneHed. [IpumeHeHuWe OCTaTKOB K
PELIECHUIO YPABHEHUH B LIEJIBIX YMCIIAX U TEKCTOBBIX 3a/1a4.

Pa3mepbl OOBEKTOB OKpYKAIOLIErO0 MHUPA, UIUTEIBHOCTh MPOIECCOB B
OKpy»aromeM Mupe. CTaHIapTHBIA BUJ YUCIIA.

AnredOpanvecKue BbIPAKEHUS

Anreb6panueckas npoOb. JlomycTUMblEe 3HAYEHUS MEPEMEHHBIX B JPOOHO-
palMoHaNbHBIX BbIpaXeHUsX. OCHOBHOE CBOWCTBO airedpanyeckoil Apoou.
CrnoxxeHue, BBIYMTAHHWE, YMHOXKEHHME U JEJIEHUE aireOpandyeckux ApoOeH.
Brinenenue menoi yactu anredpandeckon Apoou.

PannonansHbie BBIPAKCHHUSL. ToxnecTBeHHbIE npeodpazoBaHus
pPalMOHAIIBHBIX BBIPAXKECHUU.

JlomycTuMble  3HAYEHHsI IEPEMEHHBIX B  BBIPAXKCHHSX, COAEPKAIINAX
apumMernyeckue  KBaapaTHble KOpHM. TOXAECTBEHHblE NpPeoOpa3oBaHUs
BBIPAXEHUM, COlepKAIUX apu(PMETHUECKHUE KBaAPAaTHbIE KOPHHU.

Cremenp ¢ T1enbIM  TOKazaTeneM U e€ cBoucTBa. [IpeoOpazoBanme
BBIPAXXEHUU, COAECPIKAIINX CTETICHHU.

YpaBHeHMs U HEPABEHCTBA

KBagpatHoe ypaBHenue. @Dopmysa KOpHEH KBAJpPaTHOIO YpPABHEHUS.
Koyin4uecTBO AeHCTBUTENBHBIX KOPHEW KBaJpaTHOro ypaBHeHMs. Teopema Buera.
YpaBHEeHUsA, CBOAMMBIE K JIMHEWHBIM YPAaBHEHUSAM WJIA K KBaJpPAaTHBIM
ypaBHeHUsAM. KBagpaTHoe ypaBHEHHE ¢ mapaMeTpoM. Penrenre TeKCTOBBIX 3aaad C
IIOMOILBIO KBAIPaTHBIX YPABHEHUIA.

JpoOHO-pallnOHaNIbHBIE  ypaBHEHUs. PemieHue  poOHO-paliOHaIbHBIX
ypaBHEHUH. PelleHne TEKCTOBBIX 3aJad € IOMOIIbIO JIPOOHO-pallMOHATIbHBIX
ypaBHeHUH. ['paduueckas uHTepIpeTaus ypaBHEHUH ¢ JByMsI IEPEMEHHBIMHU.

UYucnosble HepaBeHCTBA. CBOKCTBA YMCIOBBIX HEPABEHCTB.



HepagenctBo ¢ nepemenHoil. Ctporue u HecTporue HepaBeHcTBA. Cl0KeHHe
U YMHOXXECHHE YHCIOBBIX HEpaBeHCTB. OLEHWBAHWE 3HAYEHUS BBIPAKEHUS.
JloKa3aTenbCTBO HEPABEHCTB.

[ToHsATME O pENICHWM HEPABEHCTBA C OJHOW IIEPEMEHHOW. MHOXKECTBO
pelIeHU HEpaBeHCTBA. PaBHOCUIIbHBIE HEPABEHCTBA.

JInHelHOEe HEPAaBEHCTBO C OJHOM NMEPEMEHHOM M MHOYKECTBA €r0 PELICHUM.
PemieHre nuHENHBIX HEPABEHCTB C OAHOM epeMeHHON. CHCTEMBI U COBOKYITHOCTH
JIMHEMHBIX HEPABEHCTB C OJHOM NEPEeMEHHOM. PellleHue TEKCTOBBIX 3aj1ad C
IIOMOILBIO JINHENHBIX HEPABEHCTB C OJHOM IIEPEMEHHON.

DOyHKUIMHA

OOnacTh onpesesieHuss U MHOXECTBO 3HaUeHUN QyHKIuu. CrocoObl 3a1aHus
¢ynkuit. ['padux pynkiun. Urenue cBoilcTB GpyHkiuu no e€ rpaduxy. [Ipumepst
rpaukoB QyHKLIUHN, OTPAKAIOLIUX PEAJIbHBIE TPOLIECCHI.

JIuneiiHas QyHkuMs. DYHKIMM, ONUCHIBAIOIIKE MPSIMYHO M OOpaTHYIO
IPOMOPIUOHANIEHBIE 3aBUCUMOCTH, UX TPapUKH.

Oynxupn y = kx, y =kx + b, y =k/x, y = x3, y = VX, y = |x| # nx cBoiicrsa.
Kycouno-3anannpie GyHKIINM.

[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA I[TPOI'PAMMBI YYEGEHOI'O
KYPCA «AJITEBPA» HA YIJIVBJIEHHOM VYPOBHE OCHOBHOI'O
OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE Ppe3yJbTaThl OCBOCHHUS IMPOrpaMMbl [0 MaTeMaTHKe
XapaKTepU3yIOTCS B YaCTH:

1) mnaTpHOTHYECKOr0 BOCIIMTAHUA:

NOpPOSIBJICHWEM HHTepeca K TMPOUUIOMY H HACTOSIIEMY POCCHICKON
MaTeMaTHUK{, I[IEHHOCTHBIM OTHOIIEHHWEM K JOCTIDKEHUSIM  POCCHUHCKUX
MaTeMaTHUKOB M POCCHUICKONW MaTeMaTH4YeCKOW IIKOJIbI, K MCIOJb30BAHUIO ITUX
JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax;

2) rpaIaHCKOI0 1 T1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

TOTOBHOCTBIO K BBITMIOJIHEHUIO 00513aHHOCTEH TpakJaHMHA U peau3alil ero
npaB, TMPEACTaBICHUEM O MaTEeMAaTUYECKHX OCHOBaX (yHKIIMOHUPOBAHUSA
pa3IMUYHBIX CTPYKTYP, SBIEHUH, MPOLEAYp IpakKIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C TPAaKTHYECKUM MPUMEHEHHEM JOCTHKEHUI HayKHd, OCO3HAHHEM Ba)KHOCTU
MOPaJIbHO-3THYECKUX MPUHITUIOB B AEATEIbHOCTH YYEHOTO;

3) TPYA0BOT0 BOCIIUTAHHUS:



YCTAaHOBKOW Ha AaKTUBHOE YYacTHE€ B PEUIEHWHU MPAKTUUYECKUX 3a/1ad
MAaTEMAaTH4YECKOW HAIPABIEHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0Opa3oBaHMUsl HA MPOTSKEHUH BCEW KU3HU MJS YCHEHIHONW Mpo¢ecCHOHATbHON
NESATEIbHOCTH U Pa3BUTUEM HEOOXOJUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBUIyaIbHOU TPAEKTOPUU 00pa30BaHMS M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

CIOCOOHOCTBIO K  OMOILIMOHAIBHOMY UM 3CTETHUYECKOMY BOCHPUSITHIO
MaTEeMaTUYeCKUX OOBEKTOB, 3aJay, pPEUICHUM, PACCYXKIEHUN, YMEHHIO BHJIETb
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) nueHHOCTEH HAYYHOI'O IO3HAHUA:

OpHEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAayYHBIX
MPEICTAaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEIOBEKa, IPUPOIbI U
oO1iecTBa, MOHMMAaHMEM MAaTEMAaTHYEeCKOW HayKu Kak cdepbl 4YeloBeYeCcKOon
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS U 3HAUMMOCTH JJIsl Pa3BUTHUSl LUBWIM3ALINH,
OBJIQJICHUEM SI3bIKOM MAaT€MaTUKU U MAaTEMaTUUYECKOW KyJIbTypOHl KakK CpPeICTBOM
MO3HAHUSI MUPA, OBJIAJEHUEM HaBbIKAMU UCCJIEA0BATEIBCKOM €SI TENbHOCTH;

6) ¢pusnueckoro BocnuTaHusi, GOPMHUPOBAHUS KYJIbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronmoJIy4ns:

TOTOBHOCTBIO TMPUMEHSTh MaTeMaTHYECKHE 3HAHUSI B HMHTEpEcax CBOETO
3I0pPOBBsl, BEICHHSI  3J0POBOTO  o0pa3a JKu3HU  (340pOBOE  IHTAHHUE,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUH H  OTAbIXa, peryispHas (dusmyeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa pedJIeKCUM, MPU3HAHHEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

OpHEHTallMel Ha MPUMEHEHNE MATEeMaTUYECKUX 3HAHUM NI penieHus 3ajad
B 00JIACTU COXPAHHOCTH OKpYXKaloIIell cpebl, MIAaHUPOBAHUS TMOCTYNKOB U
OLIEHKM HMX BO3MOJKHBIX TOCJIEICTBUH ISl OKPYKAIOWIEH Cpelbl, OCO3ZHAHUEM
TJI00ATBHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM U MyTe UX PEIICHHS,;

8) ajanTanum K M3MEHAKIIUMCH YCJAOBUAM COLHUAJBHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 NMPAKTUUYECKYIO IEATENBHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y APYTHX JIOJEH, MPUOOpEeTaTh B COBMECTHOW JIESATEIHHOCTU
HOBBIE 3HAHUSI, HABBIKU U KOMIIETEHIIUU U3 OMbITA JIPYTUX;

HEO0OXOAMMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHMM, (HOPMYIUPOBATH UJIEH,
MOHATHS, TUNIOTE3bl 00 0OBEKTaX U SBJICHUSX, B TOM YHCIIE PaHEE HEU3BECTHBIX,
0CO3HaBaTh ACPUIUTHI COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEW, TUIAHUPOBATH
CBOE pa3BUTUE;



CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalHlO, BOCIPHUHUMATH
CTPECCOBYIO CUTYyallMI0 KakK BbI30B, TPEOYIOUINMIl KOHTpPMEpP, KOPPEKTUPOBATH
OPUHUMAEMbIe peIIeHUusT U AeUCTBUs, (GOPMYyIHPOBATh U OICHUBATh PHUCKU U
HOCIEACTBUSL, (POPMHUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI

B pesynbrate OCBOSHHS MPOTPaMMBI [0 MaTEMAaTHUKE Ha YPOBHE OCHOBHOTO
oOmrero obpa3zoBanus y oOydaromierocs OyayT copMupoBaHbl MeTaNpeIMeTHbIE
pe3yJabTaThl, XapaKTePU3YIOIINECs OBIIJICHUEM YHHUBEPCATbHBIMU
TIO3HABATEIbHBIMUA  JCHCTBUSIMH,  YHHBEPCAJIBHBIMH  KOMMYHHKATHBHBIMU
JICWCTBHUSIMU M YHUBEPCAIBHBIMU PETYISTUBHBIMU JICHCTBUSMH.

Ilo3naBaTe/IbHbIE YHHBePCcAJIbHbIE YUeOHbIe 1eiicTBUS
Ba3oBble Jjornyeckue AeiicTBUA:

BBISIBIISITh M XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEeMAaTUYECKHUX
OOBEKTOB, TMOHATUHA, OTHOLIEHUN MEXAYy MOHATHAMH, (OPMYyIUPOBATH
ompezieNieHus! MOHATUH, YCTAaHABIMBATh CYIECTBEHHBIA MPU3HAK KiIacCU(UKAIINH,
OCHOBaHHMA J1s1 0000IIEHUS U CPAaBHEHUS, KPUTEPUU MPOBOAMMOTO aHAJIN3a,

BOCIIPUHUMATh,  (opMynupoBaTh H  NpPeoOpa3oBBIBATH  CYXKIEHUS:
yTBEpUTENIbHbBIE U OTPUIIATENIbHbIC, €IUHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (hakTax, JAHHBIX, HAOIIOJCHUAX U YTBEPXKACHUAX, MpeiaraTb KPpUTEpUHU i
BBISIBIICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHii;

7enaTh BBIBOJABI C MCIIOJIB30BAaHHEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
MHAYKTUBHBIX YMO3AKIIOUEHUH, yMO3aKIIIOUEHUH M0 aHAJIOTUH;

pa3dupaTh 0Ka3aTeabCTBA MATEMATUYECKUX YTBEPKACHUN (TpPSAMbBIE U OT
IPOTHBHOTO), TPOBOAMTH CAaMOCTOSITENILHO [0Ka3aTeNbCTBA MaTeMaTHUECKUX
(akTOB, BBICTpPAaWBaTh APTYMEHTAIUIO, MPHUBOIUTH HPUMEPHI U KOHTPIPUMEPHI,
OPUMEHSATh METOJl MaTeMaTH4eCKON HMHIYKIHMHU, OOOCHOBBIBATH COOCTBEHHBIC
paccyKIeHus;

BbIOUpaTh crmoco0 pemieHus ydeOHOW 3amayu  (CpaBHUBATh HECKOJBKO
BapMaHTOB  peIIeHUs, BbIOMpaTh Hambolee MOAXOIAMMHA ¢ y4€ToM
CaMOCTOSITEJIHO BBIICTICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBaTelbCKUe 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BONPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
CaMOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE W JaHHOe, (OpPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBAThH CBOIO MO3HUIINI0, MHEHHUE;



MPOBOJUTh IO CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY JKCIIEPUMEHT,
UCCIIEJOBAaHUE IO YCTAaHOBJIEHHIO OCOOCHHOCTEM MaTeMaTHUYeCKOTO OOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXIAY COOOM;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIICHUS W BBIBOJBI MO pe3yibTaTaM
NpoBEAEHHOTO  HAOMIOACHMS, WCCIEAOBAHMS, OKCIEpPUMEHTa, OIICHUBATH
JIOCTOBEPHOCTH TIOJTYYCHHBIX PE3YyIbTaTOB, BBIBOJIOB U 000OIICHNUIA;

MIPOTHO3UPOBATh BO3MOXXHOE pAa3BUTHE TMPOIECCa, a TaKKe BBIIBUTATh
MIPEJIMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6ora ¢ unpopmaunmeii:

BBISIBJISITH  HEJOCTATOYHOCTh M W30BITOYHOCTH WH(GOpMAIMW, JaHHBIX,
HEOOXOMMBIX JIJISI PEIICHHUS 3a]a4H;

BBIOWpATh, aHAJTU3UPOBATh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
WH(POPMAITHIO PA3TMYHBIX BUAOB U (HOPM MIPEICTABICHHUS,

BbIOUpaTh (QopMy TpencTaBieHHS WHGOOpPMANMA W WUTFOCTPUPOBATH
perraeMpie 3a/1a4u CXeMaMu, TuarpaMmMaMu, HTHOU rpaduKoi U MX KOMOUHAIIHSIMU;

OIICHWBATh HAJEKHOCTh MHPOPMAIMK 110 KPUTEPHUSAM, TPEUIOKCHHBIM HWIIH
chopMyITUPOBAaHHBIM CAMOCTOSTEIHHO.

KoMMyHuKAaTHBHbBbIE YHHBeEpPCcaJbHbIe YueOHbIEe 1eiCTBUSA

BOCIIPUHUMATH U (OPMYJIMPOBATH CYXKACHHUS B COOTBETCTBHH C YCIOBUSIMH U
HeISIMH  OOIIEHUS, SCHO, TOYHO, I'PAaMOTHO BBIpaXaTh CBOIO TOYKY 3PECHHS B
YCTHBIX M NMHUCBMEHHBIX TEKCTaxX, /1aBaTh MOSICHEHHS IO XOIYy PEIICHUs 3a/1ayH,
KOMMEHTHPOBATh TIOJTYYSHHBIN Pe3yIbTarT;

B XOJIe¢ OOCYXKIIEHHS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAEMOM TEMBI,
npoOJeMbl, pemaeMol 3a7aud, BBICKA3bIBATh WJCH, HAIICJICHHBIE Ha TIOWCK
pEIICHHUs, COMOCTABIATh CBOM CYXICHUSA C CYXIACHUSAMH JPYTHX YYaCTHHKOB
auanora, oOHapy)KUBaTh Pa3IMUMe W CXOJCTBO IMO3UIMN, B KOPPEKTHOH (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

MPEACTABIIATh PE3yJbTAThl PEIICHUS 3a/1auu, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTa, CaMOCTOSITEIbHO BBIOMpaTh (opMaT BBICTYIUICHHS € Y4€TOM 3aaad
NPE3CHTAIMHA U OCOOCHHOCTEH ayIUTOPUU;

MOHMMAaTh W HCIIOJNB30BAaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUIYaTbHOU
paboOThl TpU peImIeHWH Y4YEeOHBIX MaTEMaTHYECKUX 3a7ad, NPUHUMATh IeJb
COBMECTHOHM JEATEeTHHOCTH, IUIAHUPOBATH OPTAaHU3AIMIO COBMECTHOW pPaOOTHI,
pacrhpenensaTh BUIbl padOT, JAOTOBapUBAThCH, OOCYKIaTh MPOIECC U pPe3yibTar
paboThl, 0000111aTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0O0CykaeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBI» W WHBIE); BBINIOJHITH CBOK YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMU YICHAMH KOMAaHJIbI, OIICHUBATH



KayecTBO pe3yjibTaTa M KaueCTBO CBOETr0 BKJIaga B OOMIMA pe3yJabTaT IO
KpUTEpUsM, chOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBeEpCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

BBISIBIISATH TMPOOJIEMBI JIJIsl PEIICHHS B JKM3HEHHBIX M yUEOHBIX CHUTYaIUSX,
OPUEHTUPOBATHCS B PA3IMYHBIX MOIX0JaX MPUHATUS pelieHuH (MHIMBUIYaIbHOE,
IPYIIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISTh IJIaH, AJTOPUTM pelleHus 3afauu (WIh ero
4acTh), BBIOMpaATh CHOCOO pEImIeHHS ¢ YYETOM HMEIOIIMXCS PECcypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATH W KOPPEKTUPOBATh BapHAHTHI
pelieHuit ¢ ydéToM HOBOM MH(pOpMaIuu.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

BJIa/IeTh CIOco0aMu CaMONPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3ysbTara
pENIeHNs] MaTeMaTHIECKOH 3a7]a4¥, CAMOMOTHBAIIUN U PEIICKCUN;

NPEABUJIETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PEUICHUM 3a]1a4H,
BHOCUTb KOPPEKTHBbI B JI€ATEIIbHOCTh HA OCHOBE HOBBIX OOCTOATENLCTB,
HaMJIEHHBIX OIIMUOOK, BBISIBICHHBIX TPYHOCTEH;

OIIEHUBAaTh COOTBETCTBUE PE3ybTaTa JEATEIIBHOCTH MOCTABJICHHOW L€ U
YCJIOBUSIM, OOBSICHSITh TPUUYUHBI JOCTUKEHUS WU HEIOCTUXKEHHUS 1I€JIH, HAXO/IUTh
OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY;

BBIPQKATh SMOLMU MPU H3YYCHHH MATEMaTUYECKUX OOBEKTOB U (PaKTOB,
JaBaTh YMOIIMOHAIBHYIO OLIEHKY PELICHHUS 3aa4H.

IMPEAMETHBIE PE3YJIBTATDBI

K xoHiy oOyuenus B 8 kiiacceoOyyaromuics NOJyduT CIEIYIOUIUE MPEAMETHBIC
pe3yJbTaThI:

Yucaa v BIYMCICHUSA

HppanmonanpHbIe YuCa.

[loHnMaTe W UCHONB30BaTh NPEACTABICHUS O PACIIMPEHUH YHCIIOBBIX
MHOECTB.

CBOOOMHO ONEPUPOBATH MOHSATUSAMU: KBAAPATHBIN KOPEHB, apu(METHICCKHI
KBaJIPaTHbIM KOPEHb, UPPALMOHAIIBHOE YUCJI0, HAXOAUTh, OLICHUBATH KBAJIPATHBIC
KOpHH,  UCIOJNB3yS TP  HEOOXOMAUMOCTH  KaJbKYJIATOP,  BBITIOJHATH
npeoOpa3oBaHus BBIPAKEHUM, COJEPXKAIIMX KBAJpaTHbIE KOPHU, HCHOIb3Ys
CBOMCTBA KOPHEM.



Hcnonb30BaTh HadallbHbIE IMPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX
quCell AJIsl CPaBHEHUs, OKPYTJICHHUS U BBIUMCICHHM, N300paxkaTh AEHCTBUTEIbHBIC
YHUCJIa TOYKaMHA Ha KOOPJAWHATHOU MPSAMOU.

Hcnonb30oBaTh 3amucu OOJBIIMX M MaJbIX YMCEN C MOMOUIBIO JECATUYHBIX
npobeit m crenenerd yucia 10, 3anuchIBaTh M OKPYIVISTh YHMCIOBbIE 3HAYEHUS
peaNbHBIX BEJIUYHH C UCIIOIB30BAHUEM PA3HBIX CHCTEM HU3MEPEHUM.

J1eTuMOCTb.

CB0oOOIHO omepupoBaTh TMOHSATUEM OCTaTKa IO MOJIYJI, NPUMEHSThH
CBOWCTBA CPAaBHEHUI MO MOJIYJI0, HAXOAUTh OCTATKH CYMMbI U MPOU3BEIACHUS 110
JAHHOMY MOAYJIIO.

AJireOpanyeckue BbIpaKeHUs

JpoGHO-parnmoHaIbHBIC BEIPAKCHHUS.

HaxonuTh AomycTUMBbIE 3HAUYEHUSI MEPEMEHHBIX B JIPOOHO-PAMOHAIBHBIX
BBIPAKEHUSAX.

[IpuMeHsATh OCHOBHOE CBOMCTBO PAIlMOHAIILHON APOOH.

BrimonusaTe nmpuBeaeHue aaredpanyeckux aApoOel K o0IieMy 3HaMeHaTeNo,
CIIOKEHUE, YMHOXKEHUE, JCICHHUE aNTeOpandecKux Apooeii.

BhINONHATH TOXAECTBEHHBIE MPE0Opa30BaHUs PALIMOHATBHBIX BbIPAKEHUI.

[TpumeHsTh Mpeodpa3oBaHus BHIPAXKEHUM I pelIeHUs pa3IMYHbIX 3a/1a4 U3
MaTE€MaTUKH, CMEKHBIX IPEIMETOB, U3 PEAIBHON MTPAKTUKH.

Crenenu.

[IpuMEHATP TOHATHE CTENEHUM C LENbIM IOKAa3aTEJIEM, BBINOJIHATD
npeoOpa3oBaHus BbIpAXKEHUH, COAEPKAIUX CTEIIEHH C LIEJIBIM MOKa3aTeseM.

HppanmoHanbHbIE BEIPAKEHUS.

Haxonuts 1onycTuMble 3HaYE€HHSI IEPEMEHHBIX B BBIPAKEHUSX, COJIEPKAIINX
apu(mMeTnyecKkue KBaJapaTHble KOPHHU.

BoInonHATh npeoOpa3oBaHus WPPALMOHATIBHBIX BBIPAKEHHUM, HCIONb3YS
CBOMCTBA KOPHEM.

YpaBHeHMS U HEPABEHCTBA

Pewate kBagpaTHbIE YpaBHEHHS.

Pemats npoOGHO-paliiOHaNbHBIE YPaBHEHHUS.

Pemrarb nuHEWHBIE YpaBHEHUS C IAPAMETPAMH, HECIOKHBIE CHCTEMBI
JIMHEWHBIX YPABHEHUH C IapaMETPaAMMU.

[IpoBOAUTE HCCIIETOBaHNS YPABHEHUW M CUCTEM YPABHEHUU, B TOM YHCIIE C
OpUMEHEHHEM TpapuyecKuX TNpeACTaBIeHUN (yCTaHABIMWBATh, HMEET JIU
YPAaBHEHHE WJIM CUCTEMA YpPABHEHUI PELIEHUSA, €CIM HMEET, TO CKOJIBKO, H
npouee).



[lepexomuTh OT cioBecHOW (OPMYIUPOBKH 3amadu K e€ anreOpandeckoin
MOJEJIM C TIOMOUIbIO COCTaBJICHHS YPaBHEHHsS WM CHCTEMbl YpaBHEHHH,
UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYYECHHBIN pe3ynbTar.

[IpuMeHSATH CBOMCTBA YHCIOBBIX HEPABEHCTB JJIsl CPAaBHEHUS, OLICHKHU,
pemaTh JMHEWHbIE HEpaBEHCTBA C OJHOM MEPEeMEHHOM W HMX CHCTEMBI, J1aBaTh
rpaduyuecKkyr0 WILTIOCTPAIlMI0 MHOXECTBA pEIICHUH HEpPaBeHCTBAa, CHUCTEMBI
HEPaBEHCTB.

DOyHKUIMHA

[lonumaTh ¥ MCHONB30BaTh (HYHKIIMOHAIBHBIE MOHATUS U SI3BIK (TEPMUHBI,
CHUMBOJIMYECKHE O0O3HAuUEHUsI), OMpEAETATh 3HAueHUE (YHKIHMU IO 3HAYCHHUIO
apryMeHTa, OIpeIeTsTh CBOMCTBA (YHKIUU MO €€ rpaduKy.

CtpouTts rpaduku GyHKIUI, OMUCHIBATH CBOMCTBA YUCIOBON QYHKIIUHU O €€

rpaduky.



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

Ne n/n HanmMeHoOBaHHEPA3€EI0B H KosaunuecrBouacoB
TEMIIPOTrPAMMBI Bcero KonTposbubiepadorsl  IIpakTuyecknepadoThbl
1 Panmonansueie qpoou 23 2
2 KBagpaTHbie kopHu 21 2
3 VYpaBHEHUS U CUCTEMBI YPAaBHEHUM 40 2
4 HepaBeHnctBa 14 1
5 DOyHKIUSA 18 1
6 CTeiIeHL C LIEJIBIM [TOKA3aTeJIEM U €€ 10 |
CBOMCTBA
IToBTOpEHUE 8 1
Pezeps
OBUIEE KOJIMYECTBO YACOB I10O 136 10 0
[MTPOI'PAMME
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obmeobpasosar. opranuzanwuii / B.1. )Koxos, FO.H. Maxkapsrues, H.I'.
Mungrok. — M.: [Ipocsemienue

METOJIUYECKUE MATEPHUAJIBI JJJIS1 YUYUTEJISA

1. Anrebpa. 8 kiacc: yue0.1st obmeoopa3osar. opraau3zanuii / [FO.H.
MakapsiueB, H.I'. Munntok, K.W. Hemkos. 1.E. ®eoktucros]. —M.:
[Ipoceemenue

2. AnreOpa. JlugakTuueckue MaTepualbl. 8 Kiacc : yue0.mocooue ais
obmmeo6pazonar. opranuzanuii / B.W. )Koxos, F0.H. Makapsiues, H.T'.
Munarok. — M.: IIpocBenienue

3. MakapsrueB FO.H. M3ydenue anredpsl. 7-9 Ki1acchl: KHUTA ISl YUUTEIS
/ ¥O. H. Makapsiues, H. I'. Munmiok, C. b. CyBopoga, . C. I1lnbikoBa. —
M.:IIpocsenienue, 2010

4. Xoxos B.W. Ypoxu anredps B 8 knacce / B. U. Koxos, I'. /1.
Kapramesa. — M.: [Ipocsenienue, 2010

5. CoopnuK 3ama4 o anreope. 8-9 kimaccel : yued.mocodue as
obmeobpasosar. opranuzanuii / M. JI. Tanunkuii, A. M. T'oneaman, JI. U.
3BaBuu. — M. :IIpocsemienue, 2019
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