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MNOACHUTEJIBHASA 3AIIMCKA

AnreOpa sBIS€TCS OJHUM M3 OMNOPHBIX KypCOB OCHOBHOTO OOILEro
o0Opa3oBaHus: OHa 0OecreurnBaeT U3y4eHHe APYTUX AUCHUUILIMH, KaK €CTEeCTBEHHO-
HAyYyHOr0, TaK U TyMAaHUTAPHOTO LHMKIOB, €€ OCBOCHHE HEOOXOAMMO s
IPOAOHKEHUS 00pa30BaHMs M B MMOBCEAHEBHOM Ku3HU. Pa3BuTHe y o0yuarommxcs
HAyYHbIX MPEJICTABICHUN O TMPOUCXOKACHUM M CYHUIHOCTH alreOpanyecKux
aOCTpakiuii, criocode oTpakeHUss MaTEeMaTHUYECKON HAyKOH SIBJICHUN M MPOIECCOB
B NIpHUpOJIE U OOUIECTBE, POJIM MATEMATHYECKOTO MOJECIUPOBAHMUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIILICHUS, HEOOXOAUMBIX I afanTallid B COBPEMEHHOM LKU(poBOM
obmectBe. M3yuenue anreOpbl oOecrneurMBaeT pa3BUTHE YMEHHsS HaOJI01aTh,
CpaBHHMBaTh, HAXOAWTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIIICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBAaTH CBOM JEHCTBUS U BBIBOJBI,
dbopmynupoBath yrBepxkAeHUs. OCBOEHHE Kypca anredpsl 00ecreunBaeT pa3BUTHE
JOTHYECKOT0 MBIIUICHUS] OOYYarolIMXCSA: OHM HCIHOJB3YIOT JAEIYKTUBHBIE U
WHAYKTUBHBIE pacCyXJeHus, 0000IeHne 1 KOHKpPETH3aINio, abcTparnpoBaHue u
anajgoruto. OOyueHwe  anreOpe  MOpeAnojaraeT  3HAUYUTEIbHBIA  00BEM
CaMOCTOSITEJIbHOM  JI€ATEIbHOCTH OOYyYalolUXCsl, IO3TOMY CaMOCTOSATEIbHOE
pelIeHre 3a1a4 ABJISETCS peaan3anueil 1e1TeIbHOCTHOTO MPUHIIUIIA 00YUYEeHHUS.

B crpykType mporpammbl y4eOHOro kypca «Anredpa» sk OCHOBHOTO
o01ero 00pa3oBaHusi OCHOBHOE MECTO 3aHUMAIOT COJEPKATEIbHO-METOJUYECKUE
JuHuu: «Hucna u BeIUKUCIEHUSN», «ANreOpanyecKkue BhIpAKEHUS Y, «YpaBHEHUS U
HEpaBeHCTBa», «DyHkuum». Kaxgas U3 3THX colepiKaTeabHO-METOIUYECKIX
JVHUHA pa3BUBAETCS HA MPOTSKEHUH TPEX JIET U3YUCHUS Kypca, B3aUMOJCHCTBYS €
IpYrUMHU €ro JuHusMA. B Xxoje wu3ydeHuss y4deOHOro kKypca oOydaromumcs
OPUXOAUTCS JIOTUYECKU PACCYKJIaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B CBs3M ¢ 3TUM B mporpamMmy ydeOHOro Kypca «Anredpa» BKIIOUEHBI
HEKOTOpbIE OCHOBBI JIOTMKM, MPEJICTaBICHHBIE BO BCEX OCHOBHBIX pa3lesax
MaTeMaTHYeCKOro 00pa30oBaHMs U CIIOCOOCTBYIOIIME OBJIAJICHUIO 00Yy4arOIIUMUCS
OCHOB  YHUBEPCAJIBHOTO MareMaTudyeckoro si3pika. CoaepkaTenbHOH U
CTPYKTYpHOM OCOOEHHOCTBIO y4eOHOro Kypca «Anredpa» SBISETCS €ro
VHTETPUPOBAHHBINA XapaKTep.

Conmepxxanne nuHMM «Yucia W BBIYMCICHUS» CIYKUT OCHOBOW MJif
JalnbHEHIIero U3y4eHus MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy O0y4arOIIUXCA
JIOTUYECKOTO MBIILICHUS, POPMUPOBAHUIO YMEHHUS MOJIb30BATHCS aJIrOpUTMaMHu, a
TaK)Ke MPUOOPETEHHIO MPAKTUUECKUX HABBIKOB, HEOOXOAUMBIX JIJISi IOBCEIHEBHOM
XU3HU. Pa3BuTHE NMOHATHUA O YKCIEe HAa ypPOBHE OCHOBHOIO 00IEro o0pa3oBaHUS
CBSA3aHO C pAlMOHAIBHBIMU U HUpPPALMOHAJIBHBIMU YHCIIaMH, (OPMHUPOBAHHEM



NPEACTABICHUI O JEHCTBUTEIIBHOM YHCJIE. 3aBEPUIEHUE OCBOCHHSI YHMCIOBOMU
JUHUHA OTHECEHO K CpeHeMY 001ieMy 00pa3oBaHUIO.

Copeprkanue AByX anreOpandecKux JIMHAN — « ATeOpandecKue BhIPAKEHUSD
U «YpaBHEHMSI U HEPABEHCTBa» CIIOCOOCTBYET (hOPMHUPOBAHUIO Y OOydarommxcs
MaTEMaTHYECKOI0 ammnapara, HeoOXOJUMOro sl PElleHUs 3ajad MaTeMAaTHUKH,
CMEXHBIX TPEAMETOB U MPaKTUKO-OPUEHTUPOBAHHBIX 3anad. Ha ypoBHe
OCHOBHOTO 00I1Iero o0pa3oBaHus Yy4eOHBIM MaTepual TPYNIHUPYETCS BOKPYT
paIMoHaIbHBIX BBIpOKEHUH. AnreOpa JEMOHCTPHPYET 3HaUYCHHUE MaTeMaTHKH Kak
S3pIKA ISl TIOCTPOSHHUS MaTeMaTUYeCKUX MOJeNeH, ONMUCaHUS TPOIECCOB U
SBJIEHUN peanbHOro Mupa. B 3agaunm oOydeHust anreOpe BXOASAT TaKkKe
JanbHeWIee pa3BUTHE ANTOPUTMHYECKOTO MBIIUICHUS, HEOOXOIMMOro, B
YaCTHOCTH, JMJII OCBOEHHUS Kypca HH(OPMATHKH, M OBJaJICHUE HaBbIKAMU
JIeTyKTUBHBIX paccyxkaeHuid. [IpeoOpa3zoBaHre CHMBOIBHBIX (HOPM CIIOCOOCTBYET
Pa3BHUTHIO BOOOPAXKEHUS, CIOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPUYECTBY.

Conepxanue pyHKIIMOHATBHO-TpAa(UUECKON JIMHUU HALIETICHO Ha MOJIY4YCHHE
o0Oy4JaromuMucs 3HaHUM 0 (PYHKUIMAX KaKk BaKHEWIIEH MaTeMaTH4YeCKOW MOJENd
JUTS. OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIECCOB U SBJICHUN B MPHUPOJIE
u oduectBe. M3ydyeHne martepuana CHoCOOCTBYET Pa3BUTHIO Y OO0ydaromuxcs
YMEHHMSI UCNOJIb30BaTh Pa3JINYHbIC BHIPA3UTEIbHBIE CPEACTBA SI3bIKA MATEMATUKH —
CIIOBECHBIC, CHUMBOJIMYECKHE, TpauuecKkre, BHOCUT BKJIaJ B (POPMUPOBAHUE
IpeJICTaBICHUI O POJIM MAaTEMAaTUKH B Pa3BUTUU LUBUIN3ALUU U KYJIbTYPHI.

CornacHo yuyeOHOMy IIaHy B 8 KJlacce M3y4daeTcsi Y4YeOHbI INpeamer
«Anrebdpa», KOTOPbIM BKIIIOYAET CIEAYIOLIME OCHOBHBIE pa3felibl COAECpPMKaHUS:
«Yucna W BBIUMCIEHUSA», «ANreOpanyeckue BbIPAXKEHUS», «YPaBHEHUS U
HEPAaBEHCTBA», « OYHKINI» U Kypc «BeposSTHOCTh U CTaTUCTUKAY

Ha usyuyenue yuebGHOro mpeamera «AnreOpa» B 8 kiacce orBoguTcs 136
4aCcOB B HEZEIIIO.



COJAEPXKXAHME OBYUYEHUA
8 KUIACC

Yucaa v BIYMCICHUSA

KBanmpatubiii kopeHp u3 uucia. [lonsitue 00 uUpPpaMOHATBLHOM YHUCIIE.
JlecsTuunble TpUOIMKEHUST HppallMOHAIbHBIX yrcen. CBolicTBa apu(MeTHIECKUX
KBa/IPAaTHBIX KOPHEW U UX MPUMEHEHHE K MPE0oOpPa30BAHUIO YMCIIOBBIX BhIPAKEHUN
Y BBIYUCJIEHUAM. [[€fICTBUTENIbHBIC YUCIA.

Crenens ¢ 1enpIM oKas3aTeneM U e€ ceorictBa. CTaHIapTHAS 3alKMCh YUCIA.

AnreOpandeckue BRIpOKEeHUST AJIredpandyeckue BbIpaKeHusl

KBagpaTHbpii  TpEXuieH, pas3joKEHUE KBAJAPATHOIO  TpEXWwieHa Ha
MHOXHUTEIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO aireOpandeckond apoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXXEHHE, JeJIeHHe aireOpanvyeckux JpoOeH.
PanrionanbHbIe BhIpaXKEHUSI U UX MPEOOpPa3OBAHHUE.

VYpaBHEHUS U HEPABEHCTBA Y PABHEHUS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, Qopmyna KOpHEW KBaJpaTHOTO YpaBHEHUS.
Teopema Buera. Pemienne ypaBHEHNH, CBOIAIIMXCS K JJMHEWHBIM M KBAJIPATHBIM.
[Tpocreiimue ApoOHO-palIMOHATIEHBIE YPABHEHUS.

['padmyeckas uHTEpHpeTalys YpaBHEHUNA C IBYMsI IEPEMEHHBIMH U CHCTEM
JMHEWHBIX YPAaBHEHHU C JABYyMS IEpEMEHHBIMU. [IpuMepbl pelieHus cucTem
HEJIMHEWHBIX YPABHEHUM C IByMS IEPEMEHHBIMM.

Petienre TekcTOBBIX 3a7a4 anreOpandeckuM CrocoOoM.

YucnoBble HEPABEHCTBA U UX CBOKWCTBA. HEpaBEHCTBO C OJHON NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEPABEHCTBA C OJHOW NEPEMEHHOM.
CucreMbl TMHENHBIX HEPABEHCTB C OJJHON NEPEMEHHOM.

OyHkyn OyHKIMH

[Tonsitue @ynkuuu. OOnacTh OMNpeAesieHUs] W MHOXKECTBO 3HAayeHUU
dbyukiuu. CiocoOsl 3a1aHust GyHKIIUI.

I'paduk ¢ynkuuu. Utenwe cBoicTB GyHKIMU 1o €€ rpaduxy. IIpumeps
rpadukoB GYHKIHMA, OTPa)KAIOIIKUX PEATIbHBIE MPOLECCHI.

OyHKIMM, ONUCHIBAIOIINE TPAMYI0O M OOpaTHYIO MPONOPIUOHAIBHBIC
3aBHCHMOCTH, HX rpaduki. OyHkuun y = x2, y = x3, y = \x, y=|x|. [padudeckoe
pEIICHUE YPAaBHEHUN U CUCTEM YPABHECHUMU.



Kypc «BeposTHOCTb U CTaTUCTHKA»

[IpencraBnenue naHHBIX B BUAE TaOIMIl, AUarpamm, rpadukoB. 3anoJHEeHHE
TaOJUIl, YTCHHWE W TIOCTPOCHHE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpPYToBbIX). UTeHHe rpaukoB peanbHbIX IpoleccoB. M3Bneuenrue nudopmanuu us3
JyarpamMmm M Ta0JIdll, UCTIOJIb30BaHUE U MHTEPIIPETALHS JAaHHBIX.

OmnwucarenpHasi CTATUCTHKA: CpelHee apuMeThdyeckoe, MeauaHa, pa3Mmax,
HaumOoJIbllIee M HaWMEHbIee 3Ha4YeHHs HaOOpa YHUCIOBBIX JaHHBIX. [Ipumepsl
CIly4YaliHOM U3MEHYUBOCTH.

CrydaitHbIil 3KCIIEpUMEHT (OIBIT) M cllydaiiHoe coObiTHe. BeposaTHOCTh H
yacTtoTa. Posib MamoBepOsTHBIX U MPAKTHUECKH JTOCTOBEPHBIX COOBITHI B MPUPOJIE
u B obmiectBe. MoHeTa 1 urpanpHasi KOCTb B TEOPUU BEPOSATHOCTEH.

I'pad, Bepmmua, pedbpo. Crenenp BepummHbl. Yucio pédep U cymmapHas
crenenb BepuinH. IlpencraBnenue o cBszHoctu rpada. Llenu u mukiel. [yt B
rpadax. Ob6xon rpada (disepoB myth). [IpencraBieHne 006 OpPUEHTUPOBAHHOM
rpade. Pemenne 3amau ¢ momouisio rpaos.

[IpencraBienne qaHHBIX B BUIE TAOMUI, TUarpamMm, rpauKoB.

MHO)KeCTBO, O3JEMEHT MHOXECTBA, MOAMHOXEeCTBO. Omnepanuu  Haj
MHOXECTBaMU: O0BbEAMHEHUE, MNepecedeHue, aomnonHenre. CBoWCTBa omepanui
HaJ| MHOXKECTBAMM: II€PEMECTUTEIIBHOE, COYETaTEIbHOE, PaCHpeIeIUTENBHOE,
BKItoueHus. Mcnonb3oBaHue TpaduyecKoro MpeACTaBICHUS MHOXKECTB JUIf
ONMCAaHMUsI PEAIBHBIX ITPOLIECCOB U SIBJICHUH, IIPU PEIICHUH 3a/1a4.

N3mepeHne paccenBaHUs JaHHBIX. /UcnepcHss M CTaHAAPTHOE OTKIIOHEHHE
YUCJIOBBIX HA00POB. JlnarpaMma paccenBaHusl.

OneMeHTapHble COOBITUS ciydyailHOro ombiTa. CrydaliHble COOBITHA.
BepositHoct  coObiTuii.  OnbITBI  C  PAaBHOBO3MOXKHBIMH ~ 3JIEMEHTAPHBIMU
coObITusiMU. CrydaiiHblil BbIOODP. CBSI3b MEX]y MAJIOBEPOSITHBIMU U MTPAKTUYECKU
JIOCTOBEPHBIMU COOBITUSIMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBolicTBa JEpEBBbEB: EIWHCTBEHHOCTh MYyTH, CYLIECTBOBAaHHE
BUCSYEH BEPIIMHBI, CBSA3b MEXIY YHMCIOM BEpIIMH U yucioMm pé&dep. IlpaBumno
yMHOXeHHs. Pemienue 3aa4 ¢ momopto rpados.

[IpotuBomnosoxueie coObiTud. Juarpamma Oiinepa. OObenuHeHue u
nepeceuenre  coObITHil. HecoBMecTHble  coObiTusi. @DopMyna  CIOXKEHUSA
BEPOSATHOCTEU. YCIJIOBHAs BepoATHOCTh. [IpaBuno ymHOxeHus. HesaBucumble
coObitus. IlpencraBienue skcriepuMeHTa B BUAE JepeBa. Pemenue 3amad Ha
HaxO0XXJICHUE BEPOSATHOCTEW C TMOMOIIBID JEPEBA CIYYaWHOI'O 3SKCIIEPUMEHTA,
nurarpamm Jitepa.



IIVIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «AJI'EBPA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4yHOCTHBIE pe3yJbTaThl OCBOCHHMS MporpamMmbl y4yeOHOro Kypca
«Anredpa» XapaKTepU3yIOTCS:

1) maTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM MHTEpeca K IPOLNUIOMY W  HACTOALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JOCTH)KCHHUSIM  POCCUHCKHX
MAaTE€MAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJBbI, K MCIOJb30BAaHUIO 3THUX
JOCTHKEHHUM B IPYTUX HayKaX U NPUKIAIHBIX cepax;

2) rpaskIaHCKoOe M T1YXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO O0S3aHHOCTEH rpakJaHNHA U peau3alliu ero
opaB, IMPEACTAaBICHUEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIIMOHUPOBAHHUSA
Pa3IMYHBIX CTPYKTYp, SBJICHUH, IPOLEAYP IPaKJaHCKOro oOecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXACHUIO ATHUECKUX MPOOJIEM, CBI3aHHBIX
C IpPaKTUYECKHUM MPHUMEHEHUEM JOCTWKEHUN HAayKH, OCO3HAaHHEM Ba)XHOCTU
MOPAITbHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHUE:

YCTAaHOBKOM Ha aKTMBHOE Yy4YacTHE€ B PCEIICHUH IPAKTUYECKUX 3a7ad
MaTEMaTU4YeCKOM HaNpaBICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOIO
o0pa3oBaHUsl HA MPOTSKEHUH BCEW KU3HU MJIS YCHEHIHONW Mpo¢ecCHOHATbHON
JEATEIIBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
IOCTPOECHNUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUS U KU3HEHHBIX IUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) 3cTeTn4ecKoe BOCTIUTAHUE:

CIIOCOOHOCTBIO K OSMOIMOHAJIBHOMY U  3CTETHUYECKOMY BOCHPHUATHIO
MaTEMaTHYECKUX OOBEKTOB, 3a/ay, PELIEHUM, pacCyX JACHWH, YMEHHUIO BUJAETH
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHUSA:

OpUEHTAllUE B JI€ATEIbBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEJICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTAX PA3BUTHUS YEJIOBEKA, IPUPOJBI U
oOuiecTBa, MOHMMAaHUEM MAaTEMaTUYECKOW HAyKH Kak cQepbl 4YellOBEYECKOU
JEATEIbHOCTH, JTANloOB €€ pa3sBUTHA U 3HAYUMOCTHU Ul Pa3BUTUSA LMBHIM3ALNM,
OBJIQJICHUEM SI3BIKOM MATEMATHKW U MATEMAaTHYECKOW KYJIbTYpPOH KaK CPeICTBOM
NO3HAHWS MHpA, OBJIAJICHUEM IMPOCTEMIIMMH HABBIKAMHU HCCIEI0BATEIBCKON
NEesATEeIbHOCTH;



6) ¢usnueckoe BocnuTaHHe, (OPMHPOBaAHUE KYJbTYPHI 310POBbS U
IMOLMOHAJIBHOIO 0JIArOMOTYYHs:

TOTOBHOCTBIO MPHUMEHATh MaTeMaTHMYECKHWE 3HAHUS B HHTEpEcax CBOETO
3I0pOBbs,  BEIEHUs  370pOoBOro  oOpa3a JKM3HM  (3I0pOBOE  IHUTAHUE,
cOamaHCUpOBAaHHBIA PEXHUM 3aHATUA M OTAbIXA, peryisipHas ¢uzndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHHEM CBOETO
IpaBa Ha OIIMOKY U TAKOT'O )K€ MpaBa JIPYroro YeJIoBeKa;

7) 3K0JI0rHYecKoe BOCIIUTAHHUE:

OpHEHTalMe Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ui pelIeHus 3aaad
B 00JIACTH COXPaHHOCTH OKpPY)KAIOWIEH Cpelpl, IIAaHUPOBAHUS IOCTYIKOB U
OLICHKM WX BO3MOXKHBIX TOCJEICTBUN MJI OKpPYKAIOIIEW Cpelbl, OCO3HAHHUEM
rJ100abHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U MyTeH UX PEIICHHUS;

8) ajanTauMsi K M3MEHSIOIMMCS YCJIOBHSIM COLMATbHOW U NMPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JECWCTBUSM B YCJIOBHUSX HEONPEAECNEHHOCTH, MOBBIIICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO JESATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOAEH, MpuoOpeTaTh B COBMECTHOM NESATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHLIUH U3 ONbBITA IPYTHUX;

HEOOXOIMMOCTBI0O B (OPMHPOBAHMM HOBBIX 3HAHHW, B TOM YHUCIIE
dbopMyIupOBaTh UJIEH, TOHITUS, TUTIOTE3bI 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUN U
KOMIIETEHTHOCTEH, IUNIAHUPOBATHh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HAaBAaTh  CTPECCOBYIO  CUTYalUlO, BOCIPUHHMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI3OB, TPeOYIOMIMN KOHTPMEP, KOPPEKTHPOBATH
OPUHUMAEMbIe pEIICHUsT W ACUCTBUs, (OPMYyIHUPOBATh M OICHUBATh PHUCKU U
NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJIBTATHI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJorunueckue 1eiicTBUA:

e BBUBJISATh U XaPAKTEPU30BATH CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
00BEKTOB, TOHATHIA, OTHOIICHWA MEXIy MOHATUSAMHU, (OpMyIUpOBaTh
ONpPENCICHUST  TIOHSTUM, YCTAHABIMBATh CYIIECTBEHHBIM  IPU3HAK
KiaccupuKalu, OCHOBaHUs JJii OOOOIIEHUS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIUMOTO AHAJIN3A;

e BOCIpPUHUMATH, (opMymUpoBaTH U MNPeoOpPa3OBBHIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPUIIATENbHBIE, €IUHUYHBIC, YAaCTHBIE W O0O0IIue,
YCJIOBHBIE;



BBISBJIT ~ MAaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aWMMOCBA3M U
npoTuBopeursi B (akTax, MAHHBIX, HAOMIOACHUSIX M YTBEPIKICHUSX,
npemjiaraTb  KpUTEPUM Ui BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
VHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIFOUEHUH 10 aHAJIOTHH;
pa3dupaTh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEPXKIEHUH (MIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEJIBHO HECIIOXKHBIE JOKAa3aTEJIbCTBA
MaTeMaTUYeCKUX (PaKToB, BBICTpaMBaThb AapryMEHTALMI0, [PUBOAUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIECHNUS;
BbIOHMpaTh CMOCO0 pemieHus y4eOHOM 3adaud (CpaBHHUBATH HECKOJBKO
BApMAHTOB peEUIeHMs, BBIOMpaTh HaubOoNee NOAXOAAMUNA C y4ETOM
CaMOCTOSITEJIBHO BbIJICJIEHHBIX KPUTEPUEB).

Bba3oBble ucciienoBarejbcKye 1eHCTBUSA:

UCIIOJIb30BaTh BOIMPOCH! KaK MCCIIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHMUS,
(GbopMynTupoBaTh BOIPOCH], (UKCHUPYIOLIUME MPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE U JlaHHOe, (HOpPMHUPOBATH
TUIIOTE3Y, APTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

IPOBOJIUTH [0 CAMOCTOATENIBHO COCTABIEHHOMY IUIAaHY HECJIOXKHBIN
OKCIEPUMEHT,  HEOOJbIIOe  HCCIEAOBaHHWE MO  YCTaHOBIICHUIO
0COOEHHOCTEHl MaTEeMaTHYECKOro OOBEKTa, 3aBHCUMOCTEH OOBEKTOB
MEXKy COO0M;

CaMOCTOATENBHO (HOpMYIHPOBaTH 00OOIIEHNS U BBIBOBI 110 pe3yIbTaTaM
NPOBEAEHHOTO HAOIOACHUS, UCCIIEI0BaHMs, OLICHWBATH JOCTOBEPHOCTD
MOJTyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE Ppa3BUTHE TPOIECCa, a TAKXKE BBIIBUTATH
IPEIOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBJISITH HEJOCTATOUYHOCTh WU HW3OBITOYHOCTh HH(OpPMAINH, JaHHBIX,
HEOOXOUMBIX JJIsl pEeLIeHHs 3a/1a4H;

BbIOMpATh, AHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPHPETUPOBATH
MH(POPMAIMIO PA3IMUHBIX BUAOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy MPEACTaBICHUS HH(POpPMALMM MU WUIFOCTPUPOBATH
peliaeMble 3aJaud CXEMaMHd, JuarpaMMaMi, HHOM rpadukod U ux
KOMOUHAIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPENTIOKEHHBIM
YUUTENEM WU CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBbIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:



BOCIPUHUMATh M (HOPMYIHpPOBATH CYXKIEHUS B COOTBETCTBUU C
YCIOBUSIMU U LENSIMU OOIIEHHUSI, ICHO, TOUHO, TPAMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPEHHsI B YCTHBIX U NMHCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHHS IO
X0y pelIeHus 3a1a4i, KOMMEHTUPOBATH MOJTY4YECHHBINH PE3yiIbTaT;

B X0/i€ 00CYKJIeHHA 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKIaeMOil TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BICKa3bIBaTh HJI€U, HAIICJICHHbIE Ha TIOUCK
peIlIeHusl, COMOCTABISATh CBOM CYXKIEHHUS C CYXICHUSMHU JPYTUX
YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3iiyhe U CXOJACTBO IMO3UIUI, B
KOPPEKTHOH Gopme HopMyTHpoBaTh Pa3HOIJIACHS, CBOM BO3PAKEHHUS;
OpEACTaBIATh  pe3yjibTaThl  pELIeHWs  3aJadd,  OKCIEPHUMEHTa,
UCCIIEJIOBaHMsI,  TMPOEKTa,  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C y4ETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEN ayIMTOPUH;
NOHMMAaTh W WCIOJB30BaTh  NpPEUMyIIECTBA  KOMAaHTHOW U
UHIMBUIYalNbHOM paboThl NpU pelIeHnH Y4eOHBIX MaTeMaTHYECKUX
3ajady;

NPUHUMATH 1EJIb COBMECTHON AESTeNbHOCTH, TUIAHUPOBATh OPraHU3aIUIO
COBMECTHOM palOTHI, pachpenensTh BUAbl pabOT, I0TOBapUBaThCH,
00CYXKJIaTh MIPOIIECC U Pe3yabTaT paboThl, 000011aTh MHEHHUSI HECKOJIBKHUX
JIIOJIEH;

y4acTBOBaTh B TIpYNNoBbIX (GopMax paboTel (oOcyxaeHus, oOMeH
MHEHHUSIMH, MO3TOBBIE IITYPMBl U JPYTUE), BBIMOJHATH CBOK 4YacTb
paboThI M KOOPJAMHUPOBATH CBOU JICHCTBHUS C APYTUMH YICHAMH KOMaH/bI,
OLICHUBATh KAa4e€CTBO CBOETO BKJaJa B OOMIMK MPOAYKT MO KPUTEPHSIM,
c(OpMyYIMPOBAHHBIM YUYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranmsanms:

CaMOCTOSITEJIBHO COCTaBJIATh IUIAH, QITOPUTM PEUICHMs 3aauyd (MU €ro
4acTb), BbIOUpaATh CHOCOO pElIeHHs] C YYETOM HMMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTh M KOPPEKTHUPOBATH
BapHAHTHI PEHICHU ¢ Y4ETOM HOBOW MH(OpMALIUK.

CaMOKOHTpOJIL, MOIUOHAJIBbHbIN HHTE/LJIEKT:

BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca u
pe3yJsibTaTa pelieHus MaTeMaTHYeCKOH 3a1a4u;

NpEABUNIETh TPYIHOCTHU, KOTOpPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/1aud, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITEILCTB, HAMJICHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3yJIbTaTa JEITEILHOCTH MOCTABICHHON 1ENU
U YCIIOBUSIM, OOBSCHSITh MPUYUHBI JOCTHXKEHUS WU HEIOCTIKECHUS 1IEH,
HAXOJIUTh OIMHOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K koniy oOyueHus B 8 kiacce oOydYarOmIMICS TOJYYHUT CIEAYIOIINE
NIPEAMETHBIE PE3YIIBTATHI:

Yucaa v BIYMCICHUSA

Hcnonb30BaTh HavyalbHBIC MPEACTABICHUS O MHOXECTBE JCUCTBUTEIBHBIX
Yyucen JJIsl CPaBHEHUSI, OKPYTJICHUS U BBIUUCICHUN, N300paXkaTh JACHCTBUTEIbHBIC
4yycia TOUKaMU Ha KOOPAUHATHOW MPSAMOM.

[IpumeHsATh TOHSATHE apU(METUYECKOrOo KBAJAPATHOTO KOPHSA, HAXOIUTh
KBaJIpaTHbIE KOPHH, WCIIONB3Ys TMPHU HEOOXOJUMOCTH KaJIbKYJSTOP, BBITIOJHSTH
npeo0pa3oBaHus BBIPAKCHUM, COJEPXKAIIUX KBAJAPATHBIC KOPHU, WCTIOIB3YS
CBOMCTBA KOPHEM.

Hcnonb3oBaTh 3anmucu OOJBIIMX M MaJbIX YKCEN C MOMOUIBIO JECATUYHBIX
npobeit u creneHeit uncna 10.

AuredpanyecKue BbIpaKeHUs

[IpumMeHATP NOHSATHE CTENEHH C LEIbIM IO0KA3aTeJeM, BBIIOIHATH
npeoOpa30BaHus BbIPAXKEHUH, COAEPKAIIUX CTEIIEHH C LIEJIBIM MOKa3aTeJIeM.

BbINONHATE TOXECTBEHHbIE MPE0oOpPa30BaHMs PALMOHAIBHBIX BBIPAXKEHUN
Ha OCHOBE MPaBWJI ACHUCTBUHN HAJ MHOTOUJICHAMH U alreOpandecKuMu ApOOsIMHU.

PacknaapiBaTh KBagpaTHBIA TPEXUIEH HA MHOXKHUTEIIH.

[TpumeHsTh npeodpa3oBaHus BEIPAXKEHUM JIs1 peLICHUs PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

YpaBHeHUs U HEPABEHCTBA

Pemate nuHelHbIE, KBaJpAaTHBIE YPABHEHUS W PAlMOHAJIbHBIC YPABHEHHS,
CBOJISILIIMECS K HUM, CUCTEMBI JIBYX YPAaBHEHUU C IByMs IEPEMEHHBIMU.

[IpoBOAUTHE MPOCTEUIINE UCCIIENOBAHUSA YPABHEHUN U CUCTEM ypaBHECHUH, B
TOM YHCJIE C TPUMEHEHUEM TpadUuecKuX MpecTaBieHuid (yCTaHaBIUBaTh, UMEET
JM YpAaBHEHUE WJIM CHUCTEMA YPABHEHUW PELICHUS, €CIU UMEET, TO CKOJIBKO, U
npouee).

[lepexoauts OT cioBecHOW (OPMYIUPOBKH 3amauu K e€ anrebpandeckoi
MOJENN C IIOMOUIIBIO COCTABJIEHUS YPABHEHUS WA CHUCTEMBl YpPaBHEHHI,
WHTEPIIPETUPOBATHh B COOTBETCTBUM C KOHTEKCTOM 33J1a4M NIOJIYYEHHBIN PE3YIIbTAT.

[IpuMEHATP CBOMCTBA YMCIOBBIX HEPABEHCTB UISI CPAaBHEHUS, OLICHKH,
pelIaTh JMHEWHBIE HEPABEHCTBA C OJIHOM NMEPEMEHHOM M MX CUCTEMBI, JaBaTh
rpauueckyo WUIIOCTPALIMI0 MHOXKECTBA PEIICHUNA HEpPAaBEHCTBA, CHUCTEMbI
HEPABEHCTB.

DyHKIMHA

[TornmMaTe ¥ KCMONBK30BaTh (PYHKITMOHAILHBIE TIOHSATHS U S3BIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAYECHUS), OMPENENATh 3HAUCHUE (PYHKIUU IO 3HAYCHUIO
aprymMeHTa, OlpeAesiaTh CBOMCTBA PYHKIUU O €€ rpaduKy.



Ctpouts rpaduku 3JeMeHTapHbIX (YHKIUN BUA:
y=k/x, y = x2, y = x3,y = |x|, y = VX, OIHCHIBAaTb CBOWCTBA YHCIOBON
dbyHkIuu 1o e€ rpaduxy.

K koniy oOyueHus B 8 kiacce oOydYarOHIMICS TOJYYHUT CIETYIOIINE
IpeIMEeTHbIEC PEe3yIbTaThI:

Yurate wuHQOpMAIHMIO, TPEICTABICHHYIO B TabiuLax, Ha AuarpamMmax,
NpEJICTaBIsATh JaHHblE B BHUAE TaOJHUI, CTPOUTH IUATPAMMBI (CTOJIOMKOBBIE
(cTosnbyaThie) U KPYroBhie) IO MAaCCHBaM 3HAUYCHUIA.

OnuceiBaTh W UHTEPHPETUPOBATH  peajbHbIE  YHUCJIOBBIE  JIaHHBIE,
MIpPE/ICTaBIICHHBIC B TAOJINIIAX, HA TUarpaMmax, rpadukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTHYECKHE XapaKTePUCTUKU:
cpenHee apudMeTHYECKOe, MeIMaHa, HauOOoJIblIee M HaWMEHbIIEEe 3HAYCHUS,
pa3zmax.

WNmerh mnpencraBieHue O CIOydyailHOM M3MEHYMBOCTM Ha MpUMepax IeH,
(Gu3NYECKUX BETUYMH, AHTPOIIOMETPUUYECKUX TaHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON yCTOMYMBOCTH.

W3BnekaTe M npeoOpa3oBbIBaTh HHGOPMAIIMIO, MPEICTABICHHYIO B BHUJE
Tabyull, [uarpamm, rpadukoB, NPEACTaBIATh JaHHBIE B BUJE TaOJMII, TUATPAMM,
rpadukos.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTHUYECKHX MOKAa3aTeNe: CpeaHuX
3HAYEHUI U Mep paccerBaHus (pa3Max, TUCIIEPCUs U CTAaHJAPTHOE OTKIOHEHHUE).

HaxonuTh 4acTOThl YUCIOBBIX 3HAYEHHN M 4acTOTHI COOBITUN, B TOM UHUCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUI.

HaxoauTh BEpOSATHOCTH CIIy4ailHBIX COOBITUN B OMbBITax, 3Hasi BEPOSITHOCTH
AIIEMEHTApHBIX COOBITHI, B TOM YHCJIE B OIBITAX C PaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU.

Hcnonb3oBaTh rpaduyeckue MOJEIH: JEPEBO CIY4aHOTO 3KCIIEPUMEHTA,
JTuarpaMMbl Diiiepa, YuciaoBas mpsimasi.

OnepupoBaTh MOHATUSIMH: MHOXXECTBO, IIOJAMHOXECTBO, BBINOJHATD
omepanuy HaJ MHOXECTBAaMHU: OOBEIWHEHHUE, TepeceueHue, JOMOJHEHHE,
NEPEUUCIISATh FIEMEHTHl MHOXKECTB, IPUMEHSTh CBOMCTBA MHOXKECTB.

Hcnonb3oBaTh Tpaduueckoe MpEeACTABICHHE MHOMXECTB W CBS3EH MEXIy
HUMU JIJIS1 ONMCAHUS MPOIIECCOB U SIBJICHUI, B TOM YHCJIe IIPU PEIICHUH 3aja4d U3
JIPYTUX Y4EOHBIX MIPEIMETOB U KYypPCOB.



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KouunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrtpoabsnbsie IIpakTnueckue (pp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
but6mmoreka [IOK
1 4 .K 1
ucia v BeruuciaeHus. KBaaparHueie KOpHU 5 hitps://m.cdsoo.ru/7f417af8
) Uucna u Beruncienus. CTeneHsb ¢ 1eJIbIM 7 1 bubmuoreka [JOK
oKa3aTeyieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BhIpaXKeHHUs. 5 | bubnmoreka [JOK
KBanpaTHblii TpEXuiieH https://m.edsoo.ru/7f417af8
4 AnrebpanuecKue BHIPAXKCHHUS. 15 1 Bu6muotexa [JOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBuenus u HepaBeHcTBa. KBagparHbie 15 1 bu6nuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 13 bubnmoreka [JOK
YpaBHEHUI https://m.edsoo.ru/7f417af8
bubmunoreka LIOK
7 % .H 12 1
paBHeHUs U HepaBeHCcTBa. HepaBeHcTBa hitps://m.cdsoo.ru/7f417af8
bu6mmoreka [IOK
8 o .0 5
YHKIHH. LICHOBHBIC HOHATHA https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
9 o 4 9 1
YHKUHH. THCAOBLIE GyHKLHAH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
1 IT 1
0 OBTOpEHHE 1 0000mIeHHE 6 https://m.edsoo.ru/7f417af8
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HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Ne i/

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHyeckue
padoThI

JlaTa
H3yYeHust

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcebl

Panmonansnbie Apoou. BBogHbIM
uHcTpykTax MOT - 019

but6mmoreka [IOK
https://m.edsoo.ru/7f42d452

PannonansHbie 1poou

Bbubmunoreka LIOK
https://m.edsoo.ru/7f42eaaa

PannonansHbie 1poou

OCHOBHOE CBOMCTBO pallMOHAIbLHON
Ipoowu.

OCHOBHOE CBOMCTBO pallMOHAIbLHON
IpoOw.

OcHOBHOE CBOMCTBO pallMOHAIBHON
npodu

OCHOBHOE CBOMCTBO paliMOHaIbLHON
Ipodu

Cr0KeHHEe U BBIUUTAHUEC
paIMoHaIBHBIX IPO0ei ¢
OJWUHAKOBBIMU 3HAMCHATCIIAMU

Cro)XeHHe U BEIYUTAHUE



https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa

paIMoHaNbHBIX Apobel ¢
OJTMHAKOBBIMH 3HAMEHATEIISIMU

CrnoxeHne U BEIYUTaHHE

10 panroHaIBHBIX ApOo0ei ¢ bubmuoreka [{OK
OJIMHAKOBBIMH 3HAMEHATEIISIMH https://m.edsoo.ru/7f42d862
Clo’)keHHe U BBIYUTAHHUE

11 palnMoHaIBHBIX Ipobeii ¢ bu6muoreka [IOK
OJMHAKOBLIMU 3HAMEHATEISIMHU https://m.edsoo.ru/7f42d862
CroxeHue ¥ BEIYUTAHHUE

12 palMOHATILHBIX Ipo0eit C pa3HbBIMU Bu6muotexa [JOK
3HAMEHATEIIMA https://m.edsoo.ru/7f42dd26
Cro’)keHHe U BBIYUTAHHUE

13 panMoHaNBHBIX pobeii ¢ pa3HBIMU bu6nuoreka [IOK
3HAMEHATEISIMU https://m.edsoo.ru/7f42ded4
CroxeHue ¥ BEIYUTAHHUE

14 palMOHATILHBIX Ipo0eit C pa3HbBIMU Bu6muotexa [JOK
3HAMEHATEIAMA https://m.edsoo.ru/7f42e0be
CroxeHue ¥ BEIYUTAHHUE

15 panMoHaNBHBIX pobeii ¢ pa3HBIMU bu6nuoreka [IOK
3HaMEHATEIAMA https://m.edsoo.ru/7f42¢262
Clo’)keHHe U BBIYUTAHHUE

16 palMOHATIBHBIX Ipo0eit C pa3HbIMU Bu6muotexa [JOK

3HaAMCHAaTCIIAMU

https://m.edsoo.ru/7f4354a4



https://m.edsoo.ru/7f42d862
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Clo)XeHU€e U BEIYUTAHUE

17 paLMOHaIBLHEIX APo0eii ¢ pasHBIMU bubanorexa LIOK
3HAMEHATEISIMH https://m.edsoo.ru/7f436098
CrnoXeHue ¥ BEIYUTAaHHUE

13 PaIMOHAIBHEIX APo0ei ¢ pa3sHBIMI bubimoreka [LIOK
3HAMEHATE ISIMH https://m.edsoo.ru/7f435648
KonTtponbnas padora Ne 1 o teme

19 «OCHOBHOE CBOICTBO PaIMOHATLHOM bubnnoreka [IOK
1poGu. CII0KEHHE U BEIYHTAHHC https://m.edsoo.ru/7f435648

20 BuC. Tabmumpl. YnopsimounBaHue Bu6miorexa LIOK
JIQHHBIX M TIOMCK HH(OpMAIIH https://m.edsoo.ru/7f435648

) BuC. IToncuérsl 1 BEIYUCIECHUS B Bu6miorexa [JOK
Tabnmiax https://m.edsoo.ru/7f43599a

) BuC. CtonbukoBbie AHATPAMMEI. BuGmuorexa LIOK
Kpyrosere nuarpammbl https://m.edsoo.ru/7f435ed6
BuC. Cpennee apudmernyeckoe

23 YUCIOBOTO Habopa

24 BuC. Menuana uncioBoro Habopa

s BuC. Haubombliee 1 HAaUMEHBIIIEE Bu6nuorexa LIOK
3Hauenue. Pazmax https://m.edsoo.ru/7f421d38

26 YMHOXEHHE U ACICHHUE bubmunoreka LIOK

panoHaIbHBIX ApoOeii. Bo3Benenue

https://m.edsoo.ru/7f42£d38



https://m.edsoo.ru/7f436098
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paIMoOHANBLHON IPOOH B CTETICHB.

YMHOXEHHUE U IeJICHIE

27 panroHaIbHBIX ApoOeii. Bo3Benenue Bbubmunoreka LIOK
paHI/IOHa.TIBHOI\/’I I[p06I/I B CTEIlCHD. https://m.edsoo.ru/7f42ec80
YMHOXEHUE U JIeJIEHIE

28 panmoHanpHBIX IpoOeit. Bo3BeneHnue bu6mmoreka [IOK
paHHOHaﬂbHOﬁ I[pOGI/I B CTEIEHD. https://m.edsoo.ru/7f430382
VYMHOXEHHUE U IeJICHNE

29 panroHaIbHBIX ApoOeii. Bo3Benenue
panroHaIBHOM IPOoOU B CTETICHb.

ToxmecTBeHHBIC TPEOOPaA30BAHMS

30 palOHATBHBIX BBIPAKEHUM.

ToxaecTBeHHbBIE TpeoOpa3oOBaHUs Bubsorexa [IOK

31 “

PaltHOHATILHBIX BHIPAMKCHIH. https://m.edsoo.ru/7f4308e6
ToxxmecTBeHHBIC TPEOOPA30BAHMS Bubmmotexa LOK

32 o
patHOHATBHBIX BHIPAKCHUH. https://m.edsoo.ru/7f430a8a
ToxxmecTBeHHBIC TPEOOPA30BAHMS Bubsorexa [IOK

33 “

PaltHOHATLHBIX BHIPAMCHIH. https://m.edsoo.ru/7f430144
ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs Bubsorexa [IOK

34 “

PaltHOHATLHBIX BHIPAMCHIH. https://m.edsoo.ru/7f430{44

35 ToxxmecTBeHHBIC TPEOOPA30BAHMS Bubmmotexa LOK

PALMOHATIEHBIX BBIPAKEHUH.

https://m.edsoo.ru/7f43128c



https://m.edsoo.ru/7f42ec80
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KonTtponsnas padora Ne 2 o teme
«YMHOXEHHUE U IeJICHUE

36 PaLOHATBHBIX POOEii. bu6mmoreka [IOK
TOX/IeCTBEHHBIE IPEOOPa30BaHMUs https://m.edsoo.ru/74315c0
palMOHAIBHBIX BBIPAKECHHI.

BuC. IIpumeps! ciydaiiHOM

37 U3MEHUYHUBOCTH. TOYHOCTH U bubnnorexa [IOK
IOrPEIIHOCTD H3MEPEHHiT https://m.edsoo.ru/7f4318c2
BuC. Tenaenuuu u cirydaiHble

38 oTknoHeHus1. YacTOTH 3HAUCHUIT B bubanorexa LOK
MACCHBE JaHHBIX https://m.edsoo.ru/7f431a20
BuC. I'pynnupoBka faHHBIX U

39 rucrorpamMmsl. Beibopka. Poct bubmorexa [IOK
YeloBeKa https://m.edsoo.ru/7f43259¢
BuC. I'padsl. Bepunsr u pédpa Bu6mmorexa IJOK

40
rpapa. CTENeHb BEPIIMHEL https://m.edsoo.ru/7f432736

41 BuC. Ilytu B rpade. CsizHbIi rpad bubnuoteka [JOK

https://m.edsoo.ru/7f432736
PaBHOCHIIBHBIE ypaBHEHUS. Bu6miorexa LIOK

42
PalnOHalIbHbIC ypaBHEHHS https://m.edsoo.ru/7f431d36
PaBHOCHIIBHBIE YpaBHEHUSI. Bu6nuorexa LIOK

4

3 PalnOHalIbHbIC ypaBHEHHS https://m.edsoo.ru/7f42eela

44 PaBHOCHUIIBHBIE YpaBHEHUS. bubnuoteka [JOK

https://m.edsoo.ru/7f42eela



https://m.edsoo.ru/7f4315c0
https://m.edsoo.ru/7f4318c2
https://m.edsoo.ru/7f431a20
https://m.edsoo.ru/7f43259c
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f432736
https://m.edsoo.ru/7f431d36
https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42ee1a

PanunonanbHble ypaBHEHUS

45 CreneHn ¢ LEJILIM IT0OKa3aTEIEM. but6mmoreka [IOK
https://m.edsoo.ru/7f42eela
46 CreneHn ¢ LEILIM ITI0Ka3aTEIEM. but6mmoreka [IOK
https://m.edsoo.ru/7f42£158
47 CreneHn ¢ LEILIM ITI0Ka3aTEIEM. but6mmoreka [IOK
https://m.edsoo.ru/7f42£3£6
48 CTteneHb C 1eIbIM MoKa3aTeIeM. bubmoreka [{OK
https://m.edsoo.ru/7f42f5a4
CBOMNCTBO CTEIIEHHU C LIEJIBIM Bubmiorexa [IOK
49
II0K43aTCIIEM. https://m.edsoo.ru/7f42fef0
CBOICTBO CTEIEHH C LIETBIM Bu6miorexa [JOK
50
[I0Ka3aTCJIEM. https://m.edsoo.ru/7f430076
CBOICTBO CTEIEHH C LIETBIM Bu6miorexa [JOK
51
II0Ka3aTCIEM. https://m.edsoo.ru/7f43c542
CBOMNCTBO CTEIIEHH C LIEJIBIM Bubmiorexa [IOK
52
II0K43aTCIIEM. https://m.edsoo.ru/7f43¢3d0
CBOICTBO CTEIEHH C LIETBIM Bu6miorexa [JOK
53
II0Ka3aTCJIEM. https://m.edsoo.ru/7f4328¢6
54 Oynknusa y= k/x u ee rpaduk. bubnuoteka [JOK
https://m.edsoo.ru/7f432bbe
55 Oynknusa y= k/x u ee rpaduk. bubmuoreka [JOK
https://m.edsoo.ru/7f42{75¢
56 Oynkuus y= k/x u ee rpaduk. Bu6muotexa [JOK

https://m.edsoo.ru/7f42{8f6



https://m.edsoo.ru/7f42ee1a
https://m.edsoo.ru/7f42f158
https://m.edsoo.ru/7f42f3f6
https://m.edsoo.ru/7f42f5a4
https://m.edsoo.ru/7f42fef0
https://m.edsoo.ru/7f430076
https://m.edsoo.ru/7f43c542
https://m.edsoo.ru/7f43c3d0
https://m.edsoo.ru/7f4328c6
https://m.edsoo.ru/7f432b6e
https://m.edsoo.ru/7f42f75c
https://m.edsoo.ru/7f42f8f6

57

OyHKIUs y=Xx* " ee rpaduk

bubmunoreka LIOK
https://m.edsoo.ru/7f43012

58

OyHKIUS y=Xx* U ee rpaduk

59

OyHKIUS y=X* U ee rpaduk

60

Kontponbras padota Ne 3 mo teme
«PanmonanbHble ypaBHeHUs. CTeNeHb
C LIEJIBIM OTPULIATEIbHBIM
nokazareneMm. Oynkus y= k/x u ee
rpaduk»

61

BuC. YTBepxaeHus u BbICKa3bIBaHUA.
Ortpuiianue. Y cI0BHbBIE YTBEPKICHUS

62

BuC. O6parHbie 1 paBHOCHJIbHBIC
yrBepkaeHus. [IpusHaku u cBoNCTBa.
Heo6xoauMele u 10cTaTOYHbIE
yCIOBUS

63

BuC. IIpumeps! ciiydaidHbIX ONBITOB U
CIy4alHBIX cOOBITHH. BeposiTHOCTH 1
Y4acTOThI COOBITHIA

64

BuC. Mosnerta u urpanbHasi KOCTh B
Teopun BepoaTHocTel. Kak u 3auem
y3HATh BEPOSTHOCTH COOBITHS

65

BuC. BepositTHOoCcTHas 3amuTa
nH(pOpMaIUK OT OIMMOOK



https://m.edsoo.ru/7f4301f2

66

KBanpaTHble KOpHH.
Apudmernaeckuii KBaJapaTHBIN
KOPEHb.

bubmunoreka LIOK
https://m.edsoo.ru/7f43d6d6

67

KBagpaTHbie KOpHH.
Apudmernaeckuii KBaJapaTHBIN
KOPEHB.

but6mmoreka [IOK
https://m.edsoo.ru/7f43d6d6

68

KBanpaTHble KOpHH.
Apudmernueckuil KBaJpaTHBII
KOpPEHb.

69

CgoiicTBa apu(PMETHIECKOTO
KBaJ[PaTHOTO KOPHSI.

70

CgoiicTBa apu(MeTHIecKoro
KBaJPaTHOT'O KOPHSI.

71

CgoiicTBa apu(MeTHIecKoro
KBaJIpaTHOTO KOPHSL.

72

CgoiicTBa apu(PMETHIECKOTO
KBaJ[PaTHOTO KOPHSI.

73

ToxnecTBeHHbIE TPeoOpa3zoBaHus
BBIPAKECHUM, COAECPIKALUX

apu(dMeTHUECKUE KBaIpaTHbIE KOPHU.

74

ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs
BBIPAXKEHUM, COJIEPHKAITUX

apudmeTHyecKre KBaJIpaTHbIE KOPHHU.

bubmunoreka LIOK
https://m.edsoo.ru/7f42¢692



https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f43d6d6
https://m.edsoo.ru/7f42c692

ToxnecTBeHHbIE TPeoOpa3oBaHus

75 BBIPAXKEHHI, COMEPIKAIITNX bu6mmoreka [IOK
apu(MeTHYecKHe KBapaTHbIE KOPHH. https://m.edsoo.ru/7f42¢840
ToxmecTBeHHBIC TPEOOPA30BAHMS

76 BBIPAXKEHUM, COJIEPHKAITUX
apudmMeTHueCcKre KBaIpaTHhIE KOPHHU.

ToxaecTBeHHbBIE TPpeoOpa3oOBaHUs

77 BBIPAXKEHUI, COJIEPHKALIUX bubnnoreka [IOK
apu(MeTHYecKHe KBapaTHbIE KOPHH. https:/m.edsoo.ru/7f42cb88

73 Oynrums y=Vx 1 ee rpadux bubnuoteka [JOK

https://m.edsoo.ru/7f42cd2¢c

79 Oynrums y=Vx 1 ee rpadux

R0 OyHKIMsS y=VX 1 ee rpaduK Bu6muotexa [JOK

https://m.edsoo.ru/7f42¢9¢4
KonTtponbHas padora Ne 4 o teme Bu6nuorexa LIOK

81
«KBazipaTHbIE KOPHUY. https://m.edsoo.ru/7f42c9e4
BuC. MBoXecTBO, TOJIMHOKECTBO,

82 MIpUMEPBI MHOXKECTB
BuC. Onepanuun Haj MHOKECTBAMU. Bu6miorexa LIOK

83 >
Aluarpammet Jiinepa https://m.edsoo.ru/7f433¢12
BuC. Onepanuu Hajg MHOXKECTBaMH. Bu6nuorexa LIOK

84 >
Auarpammet iinepa https://m.edsoo.ru/7f433d84

85 BuC. MuoxecTBa peneHni



https://m.edsoo.ru/7f42c840
https://m.edsoo.ru/7f42cb88
https://m.edsoo.ru/7f42cd2c
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f42c9e4
https://m.edsoo.ru/7f433c12
https://m.edsoo.ru/7f433d84

HCPABCHCTB U CUCTEM

BuC. IIpaBusio ymMmHOKEHUS

86
BuC. Cny4aitnbie ONBITHI U
AJIEMEHTapHBIC COOBITHS.
87 BeposiTHOCTH 351€MEHTapHBIX
coObITHii. PABHOBO3MOKHBIE
JJIEMEHTapHBIE COOBITHUS
BuC. bnaronpustcTByronme
88 3JIEMEHTapPHBIC COOBITUS
89 BuC. BepostHOCTH COOBITHIA
BuC. OnbIThl ¢ paBHOBO3MO>KHBIMHU BuGmuorexa LIOK
90 OJICMCHTApPHBIMU COOBITHSIMHA httDS'//m edsoo.ru/7f434bbce
KBanparusie ypaBHeHus1. Pemenue
91 HETOJIHBIX KBaJIPATHBIX YpaBHEHUH.
KBangpaTtHbie ypaBHeHus. Pemenne
92 HEMOJIHBIX KBAJIPaTHBIX YPaBHEHUH.
KBanparusie ypaBHeHus1. Pemienue Bu6nuorexa LIOK
93 HETOJIHBIX KBa/IPATHBIX YpPaBHEHUH. https://m.edsoo.ru/7f4343¢2
®dopMyna KOpHEW KBaIpaTHOTO Bu6miorexa [TOK
94
YpaBHCHUA. https://m.edsoo.ru/7f434572
95 dopmyiia KOpHEN KBAJIPATHOTO bubnuoreka [JOK

https://m.edsoo.ru/7f434d38



https://m.edsoo.ru/7f434bbc
https://m.edsoo.ru/7f4343e2
https://m.edsoo.ru/7f434572
https://m.edsoo.ru/7f434d38

YpaBHEHHS.

dopmylia KOpHEN KBaJIPaTHOTO

bubmunoreka LIOK

o6 YpaBHCHHUAL. https://m.edsoo.ru/7f434eb4
. Dopmyna KOpHEH KBaJApaTHOrO Bu6nuorexa LIOK
YpaBHCHHUL. https://m.edsoo.ru/7f4371aa
98 Teopema Buera. Bu6muotexa [JOK
https://m.edsoo.ru/7f43736¢
99 Teopema Buera. Bu6muotexa [JOK
https://m.edsoo.ru/7f437510
100 Teopema Buera. bubmuoreka [JOK
https://m.edsoo.ru/7f4376b4
101 Teopema Buera. bubnuoteka [JOK
https://m.edsoo.ru/7f436b88
102 Teopema Buera. bubnuoteka [JOK
https://m.edsoo.ru/7f437858
103 KBanpaThslii TpexusieH
104 KBanpaTHbIii TpexdiieH.
KonTtponbHas padora Ne 5 o teme
105 «KBanpaTtHbie ypaBHeHus. Teopema
Bueray.
BuC. PaccenBanue 4MCIOBBIX JaHHEIX
106 U OTKJIOHEeHHUsI. [lucriepcust 4ucaoBoro

MacCcuBa



https://m.edsoo.ru/7f434eb4
https://m.edsoo.ru/7f4371aa
https://m.edsoo.ru/7f43736c
https://m.edsoo.ru/7f437510
https://m.edsoo.ru/7f4376b4
https://m.edsoo.ru/7f436b88
https://m.edsoo.ru/7f437858

107

BuC. JlepeBbs

108

BuC. Jlormueckue COIO3BI «U» U
AT

109

BuC. Onpenenenue ciny4aiiHOTO
coObITHs. B3anmHO
MIPOTUBOTOJIOKHBIC CITyJaiHbIE
coOpiTus. OOBENUHEHHE U
nepecedeHue COOBITHI.
HecoBMmecTHEIC COOBITHS

110

BuC. VYcinoBHas BEpOATHOCTh U
MIPABUJIO YMHOKEHUS BEPOSATHOCTEH

111

BuC. JlepeBo cnyuallHOTO OMBITA.
He3zaBucumbie cOOBITHS

112

KBanpaTHbIii TpexdiieH.

113

KBagpaTHbIi TpexJieH.

114

KBagpaTHbIi Tpex4JieH.

115

Pemenue ypaBHeHUH, CBOIAILIMXCS K
KBaJpaTHBIM YPABHECHUSIM.

116

Pemenue ypaBHeHUH, CBOIAILIMXCS K
KBaJpaTHBIM YPaBHECHUSIM.

117

Pemenue ypaBHeHUH, CBOIAIIMXCS K




KBaJPaTHBIM YPaBHECHHUSIM.

118

Pemenue ypaBHeHUH, CBOIAIIMXCS K
KBaIPAaTHBIM YPaBHCHHSIM.

119

Pemenue ypaBHeHUH, CBOIAIIMXCS K
KBaJIpaTHLIM YPaBHEHUAM.

120

PannonanbHble ypaBHEHUS Kak
MAaTEMaTHUYCCKUC MOACIIN peaanHx
CUTYalHi.

121

PanmonanbHbIe ypaBHEHHS Kak
MaTeMaTUYECKHE MOJICITH peaTbHbIX
CUTYalHi.

122

PanuonansHble ypaBHEHUS Kak
MaTeMaTUYECKUE MOJEIN PEATBHBIX
CUTYaLH.

123

PanmonanbHbIe ypaBHEHHS Kak
MaTeMaTUYECKHE MOJICITH peaTbHbIX
CUTYalHi.

124

KonTtponbnas padora Ne 6 o teme
«KBagpatHslii TpexuieH. Pemenne
YPaBHEHUH, CBOASAIINECS K
KBaJIpaTHbIM ypaBHEHUsM. Pemienne
3a[a4 ¢ IOMOIIBIO PAlMOHAIBHBIX
ypaBHEHUI




[ToBTOpenue no teme «PamoHanpHbIE

125 BBIPKECHUS»

IToBTOpeHue no teme «PanroHanbHbIE

126 BBIPKECHUS»

[ToBTOpenue no teme «PanmoHanpHbIE

127 BBIPKECHUSI»

[ToBTOpenue no teme «KBaapaTHbie

128 KOpHH. J|efiCTBUTENIbHBIC YHCIIA)
[ToTOpenue no teme «KBagpaTHbie

129 KOpHH. J{efiCTBUTENIbHBIC YHCIIa)
[ToBTOpenue no teme «KBaapaTHbie

130 KOpHH. /{eliCTBUTEIIbHBIEC YNCIIA)
[ToBTOpenue no teme «KBaapaTHbie

131 YpaBHEHUS»

[ToTOpenue no teme «KBagpaTHbie

132 YpaBHEHUS»

[ToBTOpEHME IO TEME
«IIpencrasieHne JaHHBIX.

133 OnucarenbHas CTaTUCTHKA.
Crnyuvaiinas u”3MeHUYUBOCTb. [ padbn»y
IToBTOpenue no teme «Jlormueckue

134 YTBEPKJICHUS U BbICKA3bIBAHUS.

CityyaliHble ONIBITHI U CITy4alHbIE




coObITH. MHOXECTBA.
Maremarnueckoe onucanue
CIIyYalHBIX SIBICHUI

IToBTOpenue no teme «PaccenBanne
naHHbIX. [lepeBbs. MaTemaTndeckue
paccyxnaenus. Onepanuu HaJl

135 CIIy9aifHBIMU COOBITUSMU. Y CIIOBHAS
BEPOSATHOCTh U HE3aBUCHMBIE
COOBITHS»

[IpomexxyTouHast aTTecTarus.

136

KonTtposbnas padoTa.

,LOBIIEE KOJIMYECTBO YACOB I1O
[NPOT'PAMME

102




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

NHTEPHET



