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INOACHUTEJIBHASA 3AIIMCKA

Anrebpa sBISETCS OJHMUM U3 OIMOPHBIX KYPCOB OCHOBHOTO O0OIIETO
oOpa3oBaHusA: OHA 00ECIeYUBAET U3YUYCHHE JAPYTUX TUCIUIUINH, KAK €CTeCTBEHHO-
HAyYHOTO, TaK ¥ TYMaHUTApHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAUMO ISt
POJOJIKEHUST 00pa30BaHuUs U B MOBCETHEBHOM XKU3HU. Pa3BuTue y oOyyaronmxcs
HAyYHBIX MPEACTABICHUN O TMPOUCXOKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnocode OTpakeHUs MaTEMAaTUYECKON HayKOMW SIBJICHUI U MPOIECCOB
B NpUPOJIe U OOIIECTBE, POJIM MaTeMaTHUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHNIO HAYYHOTO MUPOBO33PEHHUS
M Ka4eCTB MBIIUICHUS, HEOOXOIUMBIX ISl aanTalli B COBPEMEHHOM IU(POBOM
obmectBe. M3ydyenue anreOpbl oOecreunMBaeT pa3BUTHE YMEHUS HAOIIOJaTh,
CpaBHMBATh, HAXOAUTh 3aKOHOMEPHOCTU, TPeOyeT KPUTHUYHOCTH MBIIUICHHUS,
CIIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEUCTBHSI U BBIBOJBI,
dbopmynupoBath yrBepxkaeHus. OcBoeHHe Kypca ajreOpbl o0ecreynBaeT pa3BUTHe
JIOTUYECKOTO MBIIIJIEHU OOYyYalolUXCsi: OHM HCHOJB3YIOT JEIYKTUBHBIE U
UHAYKTHUBHBIE pacCyXJAeHHs, 0000IIeHne 1 KOHKPETU3alHio, abCTparupoBaHue M
aHanoruto. OOydeHwe  anreOpe  MpeamnoyiaraeT  3HAYUTENBHBIA  00BEM
CaMOCTOSTEIILHOM  JIESITEIbHOCTH  00YyYalolUXCsl, IO3TOMY CaMOCTOSTEIbHOE
pelIeHue 3a7a4 ABISeTCs peaau3ainuei 1eaTeIbHOCTHOTO MPUHIUIA 00 yUEeHHUS.

B crtpykType mporpammbl y4eOHOro Kypca «Anrebpa» ajisi OCHOBHOIO
o01rero oopa3oBaHusi OCHOBHOE MECTO 3aHMMAIOT COJIEpPKATEIIbHO-METOIMYECKHE
muHuKn: «Yucna v BRIUKCICHUS», «ANreOpandecKkrue BBIPRKECHUSY, «YPaBHEHUS U
HepaBeHCTBa», «Dyukuun». Kaxmas w3 3THUX coaepiKaTeIbHO-METOIUYECKUX
JUHUHN pa3BUBAETCS HA MPOTSHKEHUU TPEX JIET U3yUEHHUs Kypca, B3aUMOJEHCTBYS C
IpPYyTMMH €ro JHUHHSAMU. B Xome u3ydeHuss ydeOHOTro Kypca OOydaromumcs
NPUXOAUTCS JIOTHUECKU PAacCyXKIaTh, UCIOJIB30BaTh TEOPETUKO-MHOKECTBEHHBIN
a3bIK. B cBsi3M ¢ 3TMM B mporpammy yueOHOro Kypca «Airedpa» BKIIOYEHBI
HEKOTOpbIE OCHOBBI JIOTHMKH, MPEACTABICHHBIE BO BCEX OCHOBHBIX pazjesiax
MaTEMaTHYECKOTro 00pa30BaHMs M CIIOCOOCTBYIOIIME OBJIAJICHUIO 00YyYaIOIUMHUCS
OCHOB  YHHMBEpCAJIBHOIO  MareMathyeckoro si3bika. ConepkaTenbHOl |
CTPYKTYPHOH OCOOEHHOCTBIO yueOHOro Kypca «AnreOpa» SBISETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Copepxanue JuUHUM «Yuclia W BBIYUCICHHS» CIY>KAT OCHOBOW IS
JaNbHEHUIIEro U3y4yeHuss MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHUIO y 00YyYaroUIUXCs
JIOTUYECKOTO MBIIUICHUS, POPMUPOBAHUIO YMEHHUS TMOJIb30BATHCS AITOPUTMAMH, a
TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOAUMBIX JIJISl TOBCETHEBHOM
KU3HU. Pa3BuTHE MOHATHUS O YMCIE Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
CBS3aHO C pAalMOHAIBHBIMM M HUPPAlMOHAIBHBIMM YHCIAMHU, (POPMUPOBAHHEM



Npe/ICTaBIeHu O JACHCTBUTEIHLHOM 4YHCJE. 3aBepIICHHE OCBOEHUS YHMCIOBOM
JMHUU OTHECEHO K CpeiHeMY 00111eMy 00pa30BaHHUIo.

Copeprkanue qByX anreOpandyeckux JIMHUN — « ANreOpandeckre BhIPaKESHUs»
U «YpaBHEHHUS U HEPABEHCTBa» CIOCOOCTBYET (HOPMHUPOBAHHIO y OOYyYarOUIUXCS
MaTEMaTUYECKOro arrmapaTta, HeoOXOJMMOTO IJisi peHIeHUs 3aJad MaTeMaTHKH,
CMEXHBIX TMpPEAMETOB M MPAKTUKO-OPUEHTHPOBAHHBIX 3adady. Ha yposHe
OCHOBHOTO 001ero oOpa3oBaHus Y4YeOHBI MaTepuan TPYNIUPYETCS BOKPYT
paIMOHANIbHBIX BhIpaKeHHI. AnreOpa I1eMOHCTPUPYET 3HAYCHUE MaTEMaTHUKU KaK
A3pIKa IS TIOCTPOCHUS MaTeMaTHYECKUX MOJeNiel, OMHMCAHHUS MpPOLECcCOB U
ABJIICHUNA peadpHOro Mupa. B 3agaunm oOydeHus aireOpe BXOIAT TaKke
JanbHeWIee pa3BUTHE aAJITOPUTMHUYECKOTO MBIIUICHUS, HEOOXOJUMOTo, B
YaCTHOCTH, JJII OCBOCHHMS Kypca HWHGOpPMATHKH, M OBJAJCHHE HaBBIKAMU
JIeAYKTUBHBIX paccyxkjeHuid. [IpeoOpazoBaHre CUMBOJIBHBIX (HOPM CIIOCOOCTBYET
Pa3BUTHIO BOOOpaXeHHs], CHOCOOHOCTEN K MaTeMaTHUYeCKOMY TBOPUYECTBY.

Copeprxanue pyHKIIMOHAIBHO-TparuecKoil TMHUK HAllEJICHO Ha MOJIyYeHHe
oOy4JaromuMHCs 3HAHUN O (QYHKIMUAX KaK BaKHEHIIeH MaTeMaTHYeCKOW MOJeiu
JUTSL OIIMCaHUSI M UCCIIeI0BaHUS Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUI B MPUPOIE
u obmectBe. M3yuenume Marepuana CrnocoOCTBYET Pa3BUTHIO y OOyYaromIuXcs
YMEHUS UCTIONB30BATh Pa3InYHbIe BRIPA3UTENIbHBIE CPEICTBA S3bIKa MATEMATHUKU —
CJIOBECHBIE, CHUMBOJIMUECKHE, Tpaduueckue, BHOCUT BKJIaJ B (opmupoBaHue
Npe/ICTaBIEHUI O POJIM MaTEMAaTUKHU B Pa3BUTUU [IUBWIN3AIUHN U KYJIbTYPBHI.

Ha u3ydenue yuebHOro kypca «Anredpa» orBoautes), B 9 kinacce — 134 gaca
4 yaca B HEJIEIO).



COJEPXAHME OBYYEHUA
9 KUIIACC

Yucnaa v BBIYMCICHUA

PanvonanbHbie YKcnia, UppaldoHaNIbHbIE YUCIa, KOHEYHbIE U O€CKOHEUHBIE
JecsATUYHbIE 1poOu. MHOXKECTBO IeHCTBUTENIBHBIX YUCEIN, ACHCTBUTENIbHBIE YHCIIa
Kak OecKOHEYHbIe JAecCATHYHbIE aApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBHE
MEXKIy MHOKECTBOM JEHCTBUTEIBHBIX YUCEN U KOOPAUHATHON PSIMOM.

CpaBHEHUE [I€WCTBUTENbHBIX YHCEN, apupMeTHYecKue JeHUCTBUS C
NENCTBUTEIILHBIMU YUCIIAMMU.

Pa3mepbl 0OBEKTOB OKpPYXKAIOLIEr0 MHpPA, JIUTEIBHOCTh IMPOLIECCOB B
OKpPY’KarolIeM MHpE.

[TpubnuxEnHoe 3HaYCHHE BEIMYUHBI, TOUHOCTh NpUOIMmkeHus. OKpyrieHue
yucen. [Ipukuaka u olieHKa pe3yJbTaTOB BEIYUCICHHIA.

YpaBHeHUsI 1 HEPABEHCTBA

JluneriHOe ypaBHEeHUE. PelieHue ypaBHEHUM, CBOASAIINXCS K JIUHEHHBIM.

KBagpaTHoe ypaBHeHue. PelieHne ypaBHEHUM, CBOASIIMXCS K KBaJAPATHBIM.
bukBagpatHoe ypaBHeHue. [Ipumepbl permieHus ypaBHEHUN TPEThEW U YETBEPTOMU
CTEIEHEW pa3IoKEHUEM Ha MHOKUTEIU.

Pemenue npoOHO-pallMOHANBHBIX YpaBHEHUN. PelieHne TEKCTOBBIX 3ajlay
anredpanvyeckuM METOJIOM.

VYpaBHeHue ¢ AByMs nepeMeHHbIMH U ero rpaduk. Pemienue cucrem IBYyX
JMHEWHBIX YPABHEHUM C IBYMs IEPEMEHHBIMU. PellleHne cucTeM JBYX ypaBHEHU,
OJIHO W3 KOTOpPHIX JHMHEHHOe, a Jpyroe — BTOpod cremneHu. ['paduueckas
UHTEpIpETALUs CUCTEMbI YPABHEHUN C IBYMSI IEPEMEHHBIMU.

Pemenue TekCTOBBIX 3a/1a4 anreOpandeckuM CrocoOoMm.

UucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IlepeMeHHOU. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW TmepeMeHHoW. KBaapaTHble HepaBeHCTBA.
['paduueckass wHTEprnpeTanyds HEPABEHCTB U CHUCTEM HEPABEHCTB C JABYMS
NEPEMEHHBIMHU.

DOyHKUUMA

KBagpartuunas ¢ynkuus, e€ rpaduk u cBoiictBa. [lapaGomna, kKoopauHaTHI
BEPIIMHBI TapaboJIbl, 0Ch CAMMETPUHU MapaboJIbI.

Ipaduxu dynxumit: y =kx, y=kx +b, y=k/x, y=x3, y=Vx, y = x| , u ux
CBOWCTBA.

Yucs1oBbIE MOCTEI0BATEILHOCTH U IPOTPecCUm



[loHsiTHE YMCITIOBOM MOCIENOBATENBHOCTU. 3aJaHUE TIOCJIEIOBATEIIBHOCTH
peKkyppeHTHOI dhopmyon u popMyIioi #-To djieHa.

Apudmernyeckas U reomerpuueckas mporpeccur. @opMyibl n-TO 4jieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOTPECCUM, CYMMBI TIEPBBIX /1 YJIECHOB.

N3o0paxenne 4iIeHOB apu(PMETHUYECKONM M TeOMETPHUUYECKOW IPOTrpecCHit
TOYKAMH HAa KOOPJIMHATHOM IUIOCKOCTH. JIMHEWHBIA W 3KCIIOHEHUHAJIBHBIA POCT.
CioHbI€ IPOLICHTBHI.
Mo cTaTUCTUKE N TEOPUN BEPOATHOCTHU

9 KJIACC «Teopusi BepOATHOCTEH M CTATUCTHKA

[IpencraBneHnne JaHHBIX B BUJE TaONWI, JuarpamMm, rpaduKoB,
UHTEpIpeTaIys JaHHbIX. UTeHrne W mocTpoeHue TabJyuil, quarpaMm, rpaduKkoB 1Mo
peabHBIM JaHHBIM.

[lepecranoBku u (pakropuan. CoyeTaHuss U YUCIO coUeTaHUM. TpeyroibHUK
[NackIlackansa. Pemenue 3aa4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckass BeposTHOCTh. CiydaiiHblii BbIOOpP TOUKM W3 (UTYpHI Ha
TUIOCKOCTH, U3 OTPe3Ka U U3 IyTU OKPY>KHOCTH.

Ucnbitanne. Ycnex u Heynada. Cepusi UCHBITAHUWA O TEPBOTO ycIexa.
Cepust ucnbiTanuii bepHyin. BeposTHOCTH COOBITHMH B CepUU  HMCIBITAaHUN
bepnynnmu.

CnydaiiHass BeJIMUMHA WM pacClpelleNIEeHHE BEPOATHOCTEN. MaTemaTtnyeckoe
oXkuIaHue u gucnepcus. Ilpumepbl MareMaTHYECKOTO  OXKHAAHUS — Kak
TEOPETUYECKOIO0 CPEJHEr0 3HAYEHUs BEJIIMYMHBI. MaTeMaThyecKoe OXUJAaHHUE U
JUCIIEpCUs CIyYalHOW BEJIWYUHBI «YHUCIO YCIEXOB B CEpPUU HCIBITAHUN
bepuynnny.

IToHsiTHE O 3aKOHE OOJBIINX YHUCEII. I/I3MepeHI/IG BepO}ITHOCTGﬁ C IIOMOIIBIO
yacToT. POk ¥ 3HaueHWE 3aK0HA OOJIBIIINX YHCE B npupoac n 06IIIGCTB€.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA INPOI'PAMMBI YYEBHOI'O KYPCA «AJI'EBPA» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pPe3yJbTAThI OCBOCHUS TPOTrpaMMbl YU4E€OHOTO Kypca «Anredpa» XapakTepU3yrTCs:

1) naTpuoTHYecKoe BOCIIMTAHHUE:

MPOSIBIICHUEM HMHTEpeca K MPOLUIOMY MU HACTOSAIIEMY POCCUHCKONM MaTEMAaTHUKH, LUEHHOCTHBIM OTHOLICHUEM K
JOCTHKEHUSIM POCCUMCKUX MATEMATUKOB U POCCHUMCKON MAaTEMAaTHYECKOU LIKOJIbI, K UCIIOJIb30BAHUIO ITUX JOCTUKEHUMN B
JIPYTUX HaAyKax U MPUKIAIHBIX chepax;

2) rpa:k1aHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBHIO K BBHITIOJTHEHUIO OOSI3aHHOCTEM TpaKJaHWHA ¢ pealu3allud €ro IpaB, TMPEJCTABICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUM, MPOIEAYp TPaKIaHCKOTO OOIIecTBa
(Hanmpumep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIACHUIO ITHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
MPUMEHEHUEM JTOCTUKEHUW HAYKH, OCO3HAHUEM BAKHOCTHU MOPAIIbHO-3TUYECKUX TPUHIIMIIOB B AEATEIIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHHUE:

YCTAaHOBKOW Ha aKTUBHOE YYaCTHUE B PEUICHUM MPAKTHYECKHUX 3a7a4 MATEMATUYECKON HATPaBICHHOCTH, OCO3HAHUEM
BOXHOCTHU MaTEeMaTUYECKOT0 00pa30BaHUs HA MPOTSIKEHUU BCEH JKU3HU JIJIs1 YCIIEITHON TpodecCuoHaIbHON JeITebHOCTH
Y pa3BUTUEM HEOOXOJIUMBIX YMEHUH, OCOZHAHHBIM BHIOOPOM U MOCTPOCHUEM UHAMBUIYAIHLHOW TpaeKTOPUU 0Opa3oBaHUS
1 KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CIIOCOOHOCTBIO K IMOIIMOHATBHOMY M ACTETUYECKOMY BOCHPHUSTHUIO MAaTeMAaTUYECKUX OOBEKTOB, 3aj]ay, PEIICHUH,
pacCcykJIeHU, YMEHUIO BUJIETh MATEMATUUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

OpUEHTAIMEN B JIESITEIILHOCTH Ha COBPEMEHHYIO CUCTEMY HAaYUYHBIX MPEACTABICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTIX
pa3BUTHS 4YeJOBEKa, MPUPOJAbBI M OOIIeCTBa, TMOHMMAHMEM MaTEMAaTHYECKOW HayKu Kak cdepbl ueIoBeYecKoi
NEATENbHOCTH, ITANOB €€ Pa3BUTUS M 3HAUMMOCTHU JJIsl PAa3BUTUS LMUBUJIM3ALUM, OBJIAJCHUEM SI3bIKOM MAaT€MaTUKU U



MaTeMaTUYeCcKON KyJbTypOol KakK CpPeJCTBOM MO3HAHUS MHUpPA, OBJIAJCHUEM MPOCTEUIIMMH HABBIKAMH MCCJIEA0BATEIbCKOM
NS TeNbHOCTH;

6) puznueckoe Bocnuranue, GopMrupoOBaHHE KYJIbTYPbI 310POBbS U IMOIHOHAJBHOI0 0J1arONOTyYHs:

TOTOBHOCTBIO IPUMEHATh MaTEMaTUYECKHUE 3HAHUSI B UHTEPECAX CBOETO 3/10POBBS, BECHHUS 3/I0POBOr0 00pas3a KU3HU
(3mopoBOo€ mNUTaHHWE, COAJIAHCHUPOBAHHBIM pEXUM 3aHATUA MW OTAbIXA, peryispHas (u3uveckas aKTUBHOCTD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedyieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OIIMOKY M TaKOTro K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTaluel Ha MPUMEHEHHEe MAaTeMaTUYeCKUX 3HaHUW ISl pelIeHus 3a7a4 B 00JIACTH COXPAHHOCTU OKpY Karolen
Cpelbl, MJAHUPOBAHMS TMOCTYNKOB M OLEHKHM HMX BO3MOXHBIX TMOCIEACTBUM JIi OKpYX Aol Cpelibl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOoOJIeM U MyTel UX peleHus;

8) ajanTanus K U3MEHSIIOIMMCS YCJIOBHSAM COLMATBHONH M NPUPOJAHOM cpeabl:

TOTOBHOCTBIO K JE€HCTBUSAM B YCJIOBHUSX HEONPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIETEHTHOCTU 4epes
MPAKTUYECKYIO JI€ATEbHOCTh, B TOM YMCJIE YMEHUE YUUTHCS Yy APYTUX JIOJIeH, MPpUOOpeTaTh B COBMECTHOM J€ATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUH U3 OIbITa APYTHUX;

HEO0OXOIUMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHUW, B TOM YHUCJIE (OPMYIMPOBATH WUJEH, MOHITHS, THIOTE3bl 00
0o0BEKTaX M SBJICHUSX, B TOM YHCIIE paHEe HEU3BECTHBIX, OCO3HaBAaTh Je(PUIMUTHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, INIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO KaK BbI30B, TPEOYIOLUI
KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEUICHUSI U eUCTBUs, (POPMYIUPOBATh U OLEHUBATH PUCKHU U IOCIEICTBHUS,
(bhopMUPOBATh OMBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE YYeOHbIE 1eCTBUS

Bba3oBble JornuecKkue AecTBUSA:



BBISIBJISITh U XapaKTEpHU30BaTh CYILIECTBEHHbIE MPU3HAKM MATEMaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUU
MEXAY MOHATUAMH, (QOPMYIHPOBATH ONpPEAENEHUsl TMOHSATUM, YCTAHABIMBATH CYILIECTBEHHBIH TPU3HAK
KJaccu(uKanuu, OCHOBaHUs /1711 0000IIEHNSI U CPAaBHEHUS, KPUTEPUU IIPOBOAUMOr0 aHaJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH M NpeoOpa30oBbIBaTh CYXICHMS: YTBEPAUTEIbHbIE M OTpPULATEIbHBIE,
€IMHUYHbIE, YaCTHBIE U OOIINE, YCIOBHbIE;

BBISIBJISITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MTPOTUBOpPEUUS B (paKTax, JaHHBIX, HAOIIOAEHUSAX U
YTBEPKICHUSAX, TPeAiaraTb KPUTEPUH IS BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUUH;

JenaTh BBIBOJbI C HCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEAYKTHUBHBIX M MHAYKTUBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIFOUEHUH 10 aHAJIOTUH;

pa3bupaTh J0OKa3aTeIbCTBA MATEMAaTHMUYECKUX YTBEPKIACHUM (IpsiMble M OT NPOTUBHOIO), MPOBOJIUTH
CaMOCTOSTEIILHO HECIIOKHBIE TOKA3aTeIbCTBA MATEMAaTHYECKUX (PAKTOB, BHICTPAUBATH apryMEHTALMIO, IPUBOJUTH
MPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATH CIOCO0 pelleHus yueOHOM 3a1aun (CpaBHUBATH HECKOJIBKO BapUAaHTOB pELIeHUs, BbIOUpaTh Haubosee
MNOAXOJAIINN ¢ YUETOM CaMOCTOSATEIBHO BbIICIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciien0BaTEe/IbLCKUE AECTBUS:

WCIIOJI30BaTh BOIPOCHI KaK HCCIEAOBATEIILCKANA HMHCTPYMEHT TO3HAHUS, (OPMYJIMPOBATH  BOIPOCHI,
(bUKCUpYIOIUE MPOTHBOPEUYHNE, TPOOIEMY, CAMOCTOSITEIPHO YCTAHABIMBATH MCKOMOE W JaHHOE, (OPMHPOBATH
TUIOTE3Y, apTYMEHTUPOBATH CBOO TIO3UITHIO, MHCHHUE;

MIPOBOJUTH TI0O CAMOCTOSITEIIBHO COCTABJICHHOMY TUIAHY HECJIOXKHBIA SKCIIEPUMEHT, HEOOJBIIIOE UCCIEAOBAHKE 110
YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUUeCKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOMH;
CaMOCTOSITEIbHO (OopMyIUpoBaTh OOOOIIEHUS U BBIBOJBI IO pe3yjibTaTaM MPOBEAEHHOTO HaOMIOACHUS,
WCCJICIOBaHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 000OIICHHIA,

MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIIBUTATh MPEAMOIOKEHHAS O €r0 PAa3BUTHH B HOBBIX
YCIIOBHUSX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITH HEJJOCTATOYHOCTh U U30BITOUHOCTHh UH(POPMAIIUHU, TAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUS 3aa4H;



BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(MOPMALIUIO PA3IUYHBIX BUIOB U (Popm
MpeCTaBICHUS;

BBIOUpaTh (hOpMy IpeacTaBieHUs UHGOPMAILUU U WLTIOCTPUPOBATH pelllaeMble 3aJa4l CXeMaMu, JuarpaMmMami,
WHOM TpauKOi U UX KOMOUHAIUSIMU;

OIICHUBATh HAAEKHOCTh HHQPOPMAIIMU 1O KPUTEPUSM, TPEAJIONKEHHBIM YUYUTEIEM WU CHOPMYTUPOBAHHBIM
CaMOCTOSTEIBHO.

KoMMyHuUKaTHBHBIEC YHUBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:

BOCIIPUHUMATh U (POPMYIHPOBATH CYXKJIEHHSI B COOTBETCTBUU C YCIOBUSMM U LEISAMHU OOILEHHMS, SICHO, TOYHO,
I'PaMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, 1aBaTh MOSICHEHUS MO XOAY PEIICHUS
3aJ1ayu, KOMMEHTUPOBATH MMOTYUYEHHBIN pe3ybTaT;

B XO0Jl¢ OOCYXJIEHHs 3aJaBaThb BOIPOCHl IO CYILIECTBY OOCYKIAaeMOM TeMbl, MPOOJIEMBI, PEIIaeMON 3aJauH,
BBICKa3bIBaTh WJIEH, HAlCJICHHbIE HAa MOUCK PEUICHUS, COMOCTABJIATh CBOM CYXACHHUS C CYXICHHUSIMH JPYTUX
YYaCTHUKOB JlMajora, oOHapy»XuBaTh pa3jiMyhe M CXOJICTBO MO3ULUH, B KOPPEKTHOH (opme GopMynupoBaTh
pa3HoIIacHs, CBOM BO3PAXKEHMS,;

MPEACTABIATh PE3YJbTAThl PEIICHUS 3a/1a4, SKCIEPUMEHTA, UCCIIEJOBaHMUs, POEKTa, CAMOCTOSTENIHLHO BEIOUPATh
(dbopmMar BBICTYIIEHHS ¢ YUETOM 3a/1a4 MPE3EHTALMU U 0COOEHHOCTEN ayAUTOPHUH;

MOHUMAaTh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYaJIbHOW pabOThl MpHU pEUICHUH Y4eOHBIX
MaTeMaTUYeCKUX 3a/1a4;

NPUHUMATh LI€Jb COBMECTHOM NESTEbHOCTH, IJAHUPOBATh OPraHU3allMI0 COBMECTHOW pabOThl, pacrpenessTh
BU/JIbI paboOT, TOrOBapUBaThHCA, 00CYKAATh MPOIECC U pe3yabTaT padoThl, 000011aTh MHEHHS] HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IpynmnoBbIX (opmax paboTsl (0OCYKIeHUs, 0OMEH MHEHMUSIMH, MO3TOBBIE ILITYPMbI U APYTHE),
BBITNIOJIHATH CBOIO YacTh PabOThl MU KOOPAMHUPOBATH CBOM JNEUCTBHS C JAPYTMMH WICHAMH KOMaH]Ibl, OLICHUBAThH
KaueCcTBO CBOETO BKJIaJa B OOLIUN MPOIYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

PeryasiTuBHBbIE YHUBEPCcAJbHbIE YUeOHbIE 1eiiCTBUSA
Camoopranusanus:



e CaMOCTOSITEJILHO COCTaBJISITh IUIAH, aJTOPUTM pEIIeHUs 3aJaud (MM €ro 4acTh), BBIOUpATh CIOCOO pEIIeHUs ¢
Y4E€TOM HMEIOIIMXCA PECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh BapUAHTHI
pelIeHui ¢ y4€TOM HOBOM MHPOPMALIUH.

CaMOKOHTPOJIb, IMOUMOHAIbHBIN HHTEJJIEKT:

e BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJIS IPOLIECCa U PE3YNIbTaTa pElIeHUs] MaTEMAaTUUYECKOM 3a1auH;

e TMpPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BOBHUKHYThH IPU PEIICHUH 3a7a4l, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD
Ha OCHOBE HOBBIX 00CTOSATENbCTB, HAWEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

e OLEHUBATh COOTBETCTBHE PE3YJIbTAaTa JAESITEIbHOCTU IOCTABIECHHON LEIM U YCIOBUSAM, OOBSICHATH MPUUYUHBI
JOCTUXKEHUS WU HEJOCTUKEHUS LEIH, HAXOAUTh OLIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOyuenusi B 9 kiiacce 00y4aromuiics MOIyYUT CASAYIONIUE TPEIMETHbBIE PE3YIbTaThI:

Yucjaa 1 BbIYUCTIEHUA

CpaBHUBATH U YHOPSAOUYNBATH PAITMOHAIBHBIE U UPPALUOHAIBHBIE YUCTIA.

Boinonusate apudmerndyeckue NEUCTBUS C pallMOHAIBHBIMU YHMCIIAMH, COYETas YCTHbIE M MUCHMEHHbBIC MPUEMBI,
BBIIOJIHATH BBIYUCIICHUS C UPPALIMOHAIBHBIMHU YMCIIAMU.

HaxonuTes 3HaYeHUs CTENEHEN C LEJIBIMU MMOKA3aTEeISIMU U KOPHEW, BBIYUCIATh 3HAUEHUS YUCIIOBBIX BBIPAKECHUN.

OKpyrasaTh AEUCTBUTEIBHBIE YUCA, BBITIOIHITh MPUKUKY PE3YIbTaTa BEIYMCICHUM, OIIEHKY YHCIOBBIX BBIPAKCHUM.

YpaBHeHUs M HEPABEHCTBA

Pemiath nuHelHbIE U KBaJpaTHBIC YPaBHEHUS, YPABHEHUS, CBOISIIIIMECS K HUM, TIPOCTEHIne JpoOHO-paluoOHaIbHbIE
YpaBHEHUS.

Pemats cucTtemsl 1ByX TUHENHBIX YPABHEHUM C ABYMS IIEPEMEHHBIMU U CUCTEMBI IBYX YPABHEHUM, B KOTOPBIX OJHO
YpPaBHEHUE HE SABJISACTCSA JIMHEUHBIM.

Pemiate TekcToOBBIE 3a/7auM alreOpandecKuM CIocoOOM C MOMOIIBIO COCTABJICHUS YPABHEHUS WU CHUCTEMBI JIBYX
YPaBHEHUU C ABYMS IIEPEMEHHBIMU.



IIpoBOAUTE MPOCTEHINNE WCCICAOBAHUSA YPAaBHEHUW M CHUCTEM YpPaBHEHHUH, B TOM 4YHUCJIE C IPUMEHEHHUEM
rpauueckux NMpeAcTaBlIeHU (yCTaHaBIMBATh, UMEET JIM YpaBHEHUE WJIM CUCTEMAa YPaBHEHHUM pelIeHUs], €Clid UMEET, TO
CKOJIbKO, U TpoYee).

PemaTte nuHelHbIE HEpaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh pEIICHHE HEPAaBEHCTB HAa YHCIOBOU
IIPSIMOM, 3aIIUCHIBATH PELICHHUE C IIOMOIIBI CUMBOJIOB.

Pemate cHCTEMBI JIMHEMHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIOLIME KBAaJAPaTHOE HEPABEHCTBO,
M300pakaTh PEeIICHHE CUCTEMbl HEPABEHCTB HA YMCIOBOM MPSIMOM, 3alMCHIBATh PELIEHUE C TOMOLIBIO CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPU PEILICHUN PA3JIUYHBIX 3a/1a4.

DyHKUUMA

PacriozHaBaTh (QyHKUMM U3y4eHHBIX BHJOB. [lOKa3bpIBaTh CXEMaTHYECKHM pPACHOJIOKEHHME Ha KOOPAMHATHOMU

mIockocTH rpabuKoB GYHKIMHA Buga: y = kx, y = kx + b, y = k/x, y = ax2 + bx + ¢, y = x3, y=x, y = |x|, B 3aBuCHMOCTH
OT 3Ha4Y€HUN KO3 PUIIMEHTOB, ONMUCHIBATH CBOMCTBA (PYHKIIHIA.

Ctpoutrb U U300pakaTh CXEMaTHYECKU TpadUKu KBaJIpaTUYHbIX (PYHKIUN, ONMUCHIBATH CBOMCTBAa KBaJApPaTUUYHBIX
GyHKUMN 10 X TpaduKaM.

Pacnio3HaBaTh KBaJpaTUUHYIO (QYHKLHIO MO (opMylie, IPUBOAUTH NPUMEPHI KBAIPATUUHBIX (YHKUMHA U3 pealbHOU
KU3HU, (PU3UKU, TEOMETPHUHU.

Yuci0BbIe MOCIEI0BATEILHOCTH H NPOrPecCUH

PacniozHaBaTh apupMeTHUECKYIO U TEOMETPUUECKYIO TPOIPECCUH MPHU PA3HBIX CIIOCO0AX 3aJaHUs.

BbINOJIHATH BBIYMCIIEHUS C UCOIB30BaHUEM (DOPMYI N-TO ujieHa apu(PMETHUECKOM U T€OMETPUUYECKON MPOrpecCuid,
CYMMBI NIEPBBIX N YJIEHOB.

N300paxkaTh WieHbl MOCIE0BATEIBHOCTH TOUKAMHU HAa KOOPJUHATHOM IIIOCKOCTH.

Pematp 3amaumn, CBA3aHHBIE C YMCIOBBIMHU MOCIIEIOBATEIBHOCTSIMH, B TOM YHCIIE 3aJaud U3 PEAJbHOM KU3HH (C
UCIOJIb30BAaHUEM KaJIbKYJISTOPA, HM(POBBIX TEXHOJIOTUM).



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE Pe3yabTAThl OCBOECHUS MPOTPaMMBbl yUeOHOT0 Kypca «BeposTHOCTh M CTaTUCTHKA» XapaKTEPU3YIOTCS:
1) naTpuoTHYecKoe BOCIIMTAHME:

IIPOSIBJIEHUEM MHTEpeca K IPOLIJIOMY M HACTOAIIEMY POCCUMCKON MAaTEMAaTUKH, IEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUSAM POCCUMCKHUX
MaTeMaTUKOB M POCCHIICKON MaTeMaTHYECKON IIKOJIbI, K UCTIOIB30BAHUIO STHX JIOCTHIKEHHUH B IPYTHX HayKaX M MPHUKIAIHBIX cepax;

2) IrpaKaaHCKO€ U JYXOBHO-HPABCTBCHHOEC BOCIIUTAHUE:

TFOTOBHOCTBIO K BBINIOJHEHHIO OOS3aHHOCTEM TpakJaHMHA M peajlu3aluy €ro Ipas, MPEACTABICHHEM O MaTeMaTHYECKHUX OCHOBaX
(GYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHHH, MPOLEAYp T'pa)kIaHCKOTO OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO ITUYECKHX TMPOOJIEeM, CBA3aHHBIX C IMPAKTHUYECKUM TNPUMEHEHHUEM JOCTIKEHHH HAyKHW, OCO3HAHHWEM BaKHOCTH MOpPaJbHO-
ITUYECKUX IIPUHIUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy0BOE BOCIIMTAHME:

YCTAaHOBKOM Ha AaKTUBHOE YYaCTHE B PEIICHMM IPAKTUYECKUX 3aJa4 MaTEMaTUYECKOW HAaIpPaBJICHHOCTH, OCO3HAHUEM BAaKHOCTHU
MaTeMaTH4YeCKOTO 00pa30BaHMs Ha MPOTSHKEHUHM BCEH JKM3HU ISl YCTIEUTHON MPO(eCcCHOHANBHON JAeITEebHOCTH U PAa3BUTHEM HEOOXOIUMBIX
YMEHHM, OCO3HAHHBIM BBIOOPOM U MOCTPOECHHEM HHIAMBUAYAJIBHOM TpPAaeKTOPUM OOpa30BaHUs M >KU3HEHHBIX IJIAHOB C YYETOM JIMYHBIX

MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTHYecKoe BOCIIUTAHUE:



CIIOCOOHOCTBIO K OSMOIIMOHATHPHOMY M OICTETHUYECKOMY BOCIPHUSTHIO MATEMATHUYECKUX OOBEKTOB, 3aJiad, PENICHUU, DPACCYXICHUI,
YMCHUIO BUACTb MATEMATHYCCKNEC 3aKOHOMCPHOCTU B HCKYCCTBC;

5) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

OpUEHTalueN B JIEATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTaBIECHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHs 4YeJlOBEKa, MPUPOJAbI W OO0IIecTBa, MOHUMAHUEM MaTEeMaTUYECKOM Hayku Kak cdepbl 4YeloBeuecKou
NEATEIIbHOCTH, 3TANOB €€ Pa3BUTUSA M 3HAYUMOCTH Ul Pa3BUTUS LMBWIN3ALMH, OBIAJCHUEM S3BIKOM MAaTEMATHUKH U
MaTeMaTH4YEeCKON KyJIbTYpOW KaK CpPEICTBOM MO3HAHUS MHUPA, OBIAJAECHUEM IPOCTEHUIIIMMHA HABBIKAMHU UCCIIEN0BATEIBCKOMN
NEATEIbHOCTH;

6) pusnuyeckoe BocnuTaHue, POPMHUPOBAHKME KYJIbTYPHI 310POBbSl H IMOLHOHAJIBHOI0 0J1ATONIOJIYYHA:

TOTOBHOCTBIO MPUMEHSATh MAaTEMaTUUECKUE 3HAHMS B UHTEPECAX CBOErO 3/10POBbs, BEJICHUS 3/10pOBOr0 00pa3a xKU3HU
(3mopoBoe mNUTaHHWE, COAJTAHCUPOBAHHBIM pEXUM 3aHATUA UM OTAbIXA, peryispHas (u3nveckas aKTUBHOCTD),
c(hOpMHPOBAHHOCTHIO HaBbIKa pedyieKCHH, MPU3HAHUEM CBOETO MpaBa Ha OUIMOKY M TaKOTO K€ MpaBa JPyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCTIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MAaTeMaTUUYEeCKUX 3HAHUM JJIsl PelIeHUs 3a/1ad B 00JaCTU COXPAHHOCTU OKpPY’KarolleH
Cpellbl, MJAHUPOBAHMS TOCTYNKOB M OLEHKHM HMX BO3MOXKHBIX MOCIEACTBUM IJisi OKpYXarolel Cpelibl, OCO3HAHUEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM U MyTel UX pelIeHus;

8) amanTanusa K M3MEHAIOIUMCS YCJIOBHAM CONMATBHON U MPUPOAHOI Cpeabl:

KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEITeIIbHOCTh, B TOM UHCIIE YMEHUE YUYUTHCS Y JAPYTUX JIOJEH, MpUOOpETaTh
B COBMECTHOM AEATEIIbHOCTH HOBBIC 3HAHUSI, HABBIKM U KOMIIETEHIIMU U3 ONBITA JIPYTUX;

HEOOXOIUMOCThIO B (DOPMUPOBAHUM HOBBIX 3HAHHWM, B TOM 4uciie (OPMYIHpPOBATH WUJEH, MOHIATHUS, THUIOTE3bl 00
00BEKTaxX M SBJICHUSX, B TOM YHCII€ paHEe HEU3BECTHbIX, OCO3HABATh JE(PUIMTHI COOCTBEHHBIX 3HAHUU H
KOMIIETEHTHOCTEH, INIAHUPOBAThH CBOE PAa3BUTHE;



CHIOCOOHOCTBIO 0CO3HABATh CTPECCOBYIO CHTYAIMIO, BOCIPUHUMATH CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOUINI
KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U NEUCTBHS, ()OPMYIHPOBATh M OICHUBATH PUCKH M TOCIICICTBHSI,
(hopMUpOBaTh OMBIT.

METAINIPEIMETHBIE PE3YJIbTATDBI

ITo3HaBaTe/ibHBbIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eCTBUS

Bba3oBble JJornuecKkue AecTBUSA:

BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU MATEMATHYECKUX OOBEKTOB, IMOHATHI, OTHOLIEHUM MEXKIYy
MOHATUAMU, (OPMYJIHPOBATH OMNPENCIICHUS] TOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIM TMpPU3HAK KiIacCU(UKAIINH,
OCHOBaHUs 71 0000IIEHHS U CPAaBHEHMUSI, KpUTEPUHU IPOBOJIMMOTO aHAIU3A;

BOCIIPUHUMATh, (POPMYIHUpPOBaTH U MPeoOPa3OBBIBATH CYXKJCHHUS: YTBEPJAUTEIbHbICE U OTpPUIATENbHbIC, C€IUHUYHBIC,
YacTHBIE U 00II[KE, YCIOBHBIE;

BBISIBJIITh MAaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTUBOpeudsi B (akTax, JAHHBIX, HAOIIOJEHUAX H
YTBEPKIACHUSX, MTpeJjiaraTbh KPUTEPUU ISl BBISIBIICHUS 3aKOHOMEPHOCTEH U TPOTUBOPEUHIA;

JienaTh BBIBOJIBI C MCIOJIB30BAHUEM 3aKOHOB JIOTUKH, JIENYKTHUBHBIX U MHAYKTUBHBIX YMO3AKIIOUEHUHN, YMO3AKIIOUCHUI
110 aHAJIOTHH,



pa30bupaTh JOKa3aTelIbCTBA MATEMAaTHMUYECKUX YTBEPXKJIECHUU (TpsMble W OT HMPOTHUBHOIO), MPOBOJUTH CAMOCTOSATEIBHO
HECJIOKHBIE JIOKa3aTelbCTBA MAaTeMAaTHUYeCKUX (DaKTOB, BBICTPAMBATh AapryMEHTAlMIO, NPHUBOJUTH NPHUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh cnoco0 pemeHuss ydyeOHOM 3aaaud (CpaBHMBATh HECKOJIBKO BApHUAHTOB pEIIEHHUSA, BbIOMpaTh Hamboliee
MOAXOAIIUN ¢ YUETOM CaMOCTOSATEIbHO BbIICJIEHHBIX KPUTEPHUEB).

ba3oBbIe ucciieq0BaTEe/ILCKUE JEHCTBUS:

WCIIOJIB30BaTh BOIMPOCHI KaK HCCIICIOBATEILCKHIA WHCTPYMEHT IIO3HAHMS, (DOPMYIHPOBATH BOMPOCHI, (HDUKCUPYIOIINE
MpPOTUBOpEYrEe, MpoOJeMy, CaMOCTOSTEIBHO YCTaHaBIMBATH HCKOMOE U JaHHOe, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3UITUIO, MHCHHUE;

MPOBOJUTH TIO CAMOCTOSITEILHO COCTaBJICHHOMY IUIAHY HECJIIOXHBIA ASKCTICPUMEHT, HEOOJBIIOE HCCICIOBAHUE TI0
YCTaHOBJICHUIO OCOOCHHOCTEN MaTeMaTUUYEeCKOTO 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;

CaMOCTOSATEILHO (OPMYIHPOBATH OOOOIICHHS M BBIBOIBI IO pe3yJbTaTaM IMPOBEAEHHOTO HAOJIOIEHUS, UCCIICIOBAHMUS,
OIICHHBATh JIOCTOBEPHOCTH MOJTYUYEHHBIX PE3YJIbTATOB, BEIBOJOB M 0000IICHUH;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BHTHE IMPOIECCa, a TAKKE BBIABUTATh NPEIIOJIOKEHUS O €ro pPa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBJISITh HEJJOCTATOUHOCTh U U30BITOUHOCTHh HMH(POPMAIUHU, TAHHBIX, HEOOXOAUMBIX JIJIsl pEIICHUS 3a/1a4H;

BBIOMpaTh, aHAJIM3UPOBATH, CHUCTEMATU3UPOBATh M HMHTEPHPETUPOBATH HWH(OOPMALMIO PA3TUYHBIX BHAOB U (opm
MpeCTaBICHUS;

BBIOUpaTh (hopMy TpeacTaBieHus MHPOPMALUU U WLIIOCTPUPOBATH pelllaeMble 3a7ayd CXeMaMu, JuarpamMmMamu, UHOU
rpaduKoil U UX KOMOMHAIIUSAMU;

OLICHUBAaTh HAAEKHOCTH HMHGOpPMALUU 1O KPUTEPUSIM, TPEHAJIOKEHHBIM YUHUTEIeM Wi CPOPMYITUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMMyHuKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHS:



BOCIIPUHUMATh U (DOPMYIUPOBATH CYXJICHUS B COOTBETCTBUU C YCJIOBUSIMH M LEJISIMUA OOIIEHUS, ICHO, TOYHO, IPAMOTHO
BBIpakaTh CBOIO TOYKY 3PEHUSI B YCTHBIX W MHCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOJy peILIeHUs 3ajadd,
KOMMEHTUPOBATH MOJTYyUYECHHBIN Pe3yJIbTaT;

B X0Ji€ OOCYXJEHHUS 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXKIaeMOW TeMbI, MPOOJIEMBbI, pellaeMoi 3aJjauu, BbICKa3bIBaTh
WJeU, HalleJICHHbIE HAa TOUCK PELICHUS, COMOCTABISATh CBOM CYXKACHUS C CYXKICHHUSIMHU JAPYIMX YYaCTHUKOB JHAJIOTa,
OOHapyXUBATh Pa3IMYUE U CXOJICTBO MO3UIUN, B KOPPEKTHOU opme HOpMyITUPOBATH Pa3HOTIIACHS, CBOU BO3PAKEHHUS;
MIPEACTABISATh PE3YJIbTAThI PEIICHUS 3a7a4M, IKCIIEPUMEHTA, UCCIEIOBAHUS, TPOCKTA, CAMOCTOSITEILHO BRIOUpaTh (popMat
BBICTYIUUICHUS ¢ YYETOM 3aJ1au MPE3CHTAIUU U OCOOCHHOCTEN ay/IUTOPUU;

MOHUMATh M HCHOJIb30BAaTh MPEUMYIIECTBA KOMAHJIHOW W HWHIUBUAyAIbHOW pabOThl MNpU pEHICHUH YYEOHBIX
MaTeMaTU4YeCKUX 3a/1a4;

NPUHUMATH 11€71b COBMECTHOM JIESITENHHOCTH, TJIAHUPOBATh OpPraHU3AIlMI0 COBMECTHOM pPabOThI, pacmpeicisiTh BHUIBI
paboT, 1oroBapuBaThCs, 00CYkKAaTh MPOIIECC U PE3YIbTAT PabOThI, 0000IIaTh MHEHHS HECKOJIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX opMax padboThl (00CykaeHUSI, 0OOMEH MHEHUSMH, MO3TOBBIE IITYPMbI U JAPYTUE), BHITIOJIHSITH
CBOIO 4acTh palbOThl U KOOPJUHHUPOBATH CBOM JACHUCTBUS C APYTUMHU YJIEHAMHU KOMAH]IbI, OIEHUBATh KAYECTBO CBOETO
BKJIa/Ia B OOIIUI MPOAYKT MO KPUTEPUSIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIC YHUBepcaJIbHbIE YUeOHBIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSITEJTbHO COCTABJISAThH TUIAH, aJTOPUTM PEIIEHUs 3aJauu (WIM €ro 4acTbh), BEIOMPATh CIOCOO pelieHUsl ¢ y4EToM
MMEIOIIUXCSI PECYpPCOB UM COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHPOBAaTh U KOPPEKTUPOBATh BapUAHTHI PEIICHUN C
y4€TOM HOBOM MH(pOPMAIIUU.



CaMOKOHTPOJ/Ib, IMOLMOHAJIbHBIH HHTEJJICKT:

BJIAJIETh CIIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJIS IIPOLIECCAa U PE3yJIbTaTa PELICHUs. MaTeMaTUUECKOM 3a]auH;
MPEABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPU PEIIEHUMU 3a]1a4l, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh HA
OCHOBE HOBBIX 00CTOATENbCTB, HAWJEHHBIX OIIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE PE3YJIbTATA JEATEIbHOCTH MMOCTABICHHOM LIETU U YCIOBUSAM, OOBSCHATh IPUUUHBI TOCTUKEHUS
WM HETOCTHXKEHHUS 11€JIM, HaXOJIUTh OIIMOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

NPEAMETHBIE PE3YJIBTATBI

K koHniy o0yueHus B 9 kiacce o0ydyaromuiics MOJYyYUT CIEAYIOLUE TPEIMETHBIE PE3YJIbTATHI:

W3Bnekate M mnpeoOpa3oBbiBaTh MHGOPMAIUIO, MPEICTABICHHYI0 B pa3IMYHBIX HMCTOYHUMKAX B BHUAE TaOJMII,
auarpaMm, rpa@uKoB, IPEICTaBIsATh JaHHbIE B BUAE TaOIUL, AUarpamm, rpa)ukosB.

Pematsb 3aJlauu OpPraHM30BaHHBIM Hepe60p0M BApHUAHTOB, a4 TAKKC C HCIOJIb30BAHUCM KOM6I/IHaTOpHBIX ImpaBuiI "
MCTOOOB.

Hcnonw3oBaTh onucaTeibHbIE XapaKTePUCTUKU JJIsl MACCUBOB YHMCJIOBBIX JIAHHBIX, B TOM YHCJI€ CPEIHUE 3HAUCHUS U
MephI paCCEUBaHUS.



HaxoauTe 4acTOThI 3HAYCHUH W YaCTOTHI COOBITHSI, B TOM YHCJIC TOJIB3YSICh PE3yJIbTaTaMH MPOBEAEHHBIX U3MEPCHUM
U HAOJIFOIEHUIA.

HaXOI[I/ITB BCPOATHOCTHU CquaﬁHBIX COOBITHH B HN3YUYCHHBIX OIIbITaX, B TOM YHMCJIC B OIIbITaX C PaAaBHOBO3MOXHBIMH
QJICMCHTApPHbIMHU CO6BITI/ISIMI/I, B CCpUAX HUCHBITAHUM A0 IICPBOTO yCIieXa, B CCPpUAX WCHOBITAHUM BepHy.HJ'H/I.

HNmets nipenicTaBiieHUE O CIy4alHOM BEJIMYUHE U O PACIIPEIEIIEHUN BEPOSITHOCTEMN.

Nmeth MMpeACTaBJICHUEC O 3aKOHC OOJBIINX YHCE KaK O IMPOABJICHUH 3aKOHOMCPHOCTH B CquaﬁHOﬁ HU3MCHYHMBOCTHU U
O pOJI 3aKOHa OOJBIINX YHCEII B MprupoJac n 06H.[€CTBC.

9 KITACC mkona. TEMATHUYECKOE IIVIAHUPOBAHHUE

KosmnyecTBo yacoB
Buanbl
DJIeKTPOHHbIE eSITeTbHOCTH
Ne HaumeHoBaHue pa3aeioB (undposbie)
Konrpoububie | IIpakTuyeckue 00yqaromuxcs ¢
n/n U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE S——
paboThbI paboThbI y
pecypcesl NPorpamMmbl
BOCIIMTAHUS
becena «Tparenus
| Uucna v BRIYKMCIICHHUS. 9 0 0 bubmuorexa [JOK 5
o ecjiaHa B

JleicTBUTENBHBIC YKCIIa https://m.edsoo.ru/7f419d08
udpax»
Pemenue 3anau ¢

VYpaBHEHUs 1 HEPABEHCTBA. WCIIOJIb30BAaHUEM

. bubmmoreka [JOK
2 YpaBHEHHUs C OTHOM 14 1 0 HUCTOPUYECKUX
. https://m.edsoo.ru/7f419d08

MepeMEHHO N JAHHBIX TTO0ETbI

VYmakosa.




CBos urpa
3 VYpaBHEHUS U HEPABEHCTBA. 14 bubmmoreka [JOK «MareMaTuyeckas
Cucrembl ypaBHEHU M https://m.edsoo.ru/7f419d08 | Moaenp peanbHbIX
COOBITHI»
4 VYpaBHEHUs 1 HEPABEHCTBA. 16 bubmmoreka [JOK
Hepasencrpa https://m.edsoo.ru/7f419d08
Ucropuueckuii
aKcKype «M3
HUCTOPHUH Pa3BUTHUSA
TTOHSITHUS
bubmmoreka [JOK G yHKIA
> Dy 16 https://m.edsoo.ru/7f419d08 | Hccrnegopanue
«DyHKIHH U UX
MIPUMEHEHHE,
«DyHKIHMH B
npodeccusx»
6 UucnoBeie 15 bubmuoreka [JOK
MOCJICIOBATEIBHOCTH https://m.edsoo.ru/7f419d08
- CraTucTtuka u TeopHs 34
BEpPOSTHOCTH.
8. [ToBTOpEHUe, 0600IICHNE, 13 bubmuorexa [JOK
cUCTEeMaTH3allus 3HaHU N https://m.edsoo.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB 136

I10 ITPOTPAMME

9 kmmace YKII




Buanbl

DJIeKTPOHHbIE AeSITeIbHOCTH
No HanmeHoBaHMe pa3ae/ioB B Konrpoububie | IIpakTuyeckue (unppoBbre) 0By4alommxcs ¢
ot cero
TeM MPOrpaMMblI padoThbI padoThI obpasoBare/bHble yuerom
/m pecypcsl NPOrpamMMblI
BOCIIMTAHUS
becena «Tparenus
! Uucna v BEIUKCICHUS. 5 0 0 bubmmoreka [JOK Becn)zllH a Bp !
' €HCTBUTEIIbHBIC YHCIIa https://m.edsoo.ru/7f419d08
A
udpax»
Pemrenue 3anau ¢
VYpaBHEeHUs 1 HEPABEHCTBA. Bu6 OK WCIIOJIb30BaHUEM
2. VYpaBHEeHUs ¢ OqHOMI 4 0 0 momrorexa I HUCTOPUYECKUX
. https://m.edsoo.ru/7f419d08
MepeMEHHO N JAHHBIX TTO0ETbI
VYakosa.
CBos urpa
3 VYpaBHEeHUs 1 HEPABEHCTBA. 4 0 0 bubmmoreka [JOK «MaremaTtudeckas
' Cucremsl ypaBHEHUM https://m.edsoo.ru/7f419d08 | MoaEenp peanbHbIX
COOBITHIT
4 VYpaBHEeHUs 1 HEPABEHCTBA. 4 1 0 bubmmoreka [JOK
' HepasencrBa https://m.edsoo.ru/7f419d08
Ucropuueckuii
3KCKypcC «M3
5 OyHKIIUU 4 0 0 bubmmorexa OK I/ICTOYII)/II/I a3BUTHS
' H ' https://m.edsoo.ru/7f419d08 P p
MTOHATHUSA
G yHKIA
6 UucnoBrie 4 1 0 bubmuorexa [JOK

OCJIICA0BATCIIBHOCTH.

https://m.edsoo.ru/7f419d08




CraTucTtuka u Teopus

8
BEPOSATHOCTU
bubmuorexa [JOK
I1 6006
OBTOPCHHE, 000 meHI:Ie’ 4 https://m.edsoo.ru/7f419d08
CUCTEMAaTH3aIHs 3HAHUHA
OBIIEE KOJIMYECTBO 14

YACOB I10 ITPOTPAMME







9 KITACC (mko0s12).JIOYPOYHOE IIVTAHUPOBAHHUE.

KoaunuecTBO 4acoB

Ne Hdara DJIeKTPOHHbIe N (ppoBbIe
n/n Tema ypoka Bcero Konrposbubie | Hpakrireckue u3ydeHusi | oOpa3oBaTesIbHbIE pecypchl
padoThbI padoThI

Parmmmonansable uncna,

1 HppanroHaIbHbIC YHUCIIa, KOHCYHBIC 1 0 0
1 OeCKOHEUYHBIE IECATHYHBIE IPOOH
MHO0X€eCTBO 1€HCTBUTEIBHBIX

2 YHCell;, JCHCTBUTENILHBIC YHCIIa KaK 1 0 0
OecKOHEUHBIE AECATUYHBIE POOH
B3anMHO 0HO3HaYHOE
COOTBETCTBUE MEX]Ty MHOKECTBOM

3 JENCTBUTEIbHBIX YUCET U 1 0 0
MHO>KECTBOM TOUYEK KOOPAMHATHOMN
IpsAMOM
CpaBHeHHE IEWCTBUTEIBHBIX

4 qrcen, apudmMeTndeckue 1eHCTBHs 1 0 0
C IeCTBUTEIBHBIMU YHCIAMU
[TpubnmxEénnoe 3HaYCHNE

5 BEJIMYUHBI, TOYHOCTH 1 0 0
PUOITMKEHHS
OxpyriieHne uncen 1 0 0
OxpyriieHne uncen 1 0 0

2 [Ipukuaka v OLEHKa pe3yabTaTOB 1 0 0
BBIYMCIICHUI

9 [Ipukuaka 1 OLlEHKa Pe3yabTaTOB 1 0 0

BBIUMCIIEHUN




JInnelinoe ypaBHeHue. Penenue

10 aBHEHMUI, CBO HXCS K bromiorex LIOK
P N ’ S https://m.edsoo.ru/7f43bf66
JMHENHBIM
JInnelinoe ypaBHeHue. Penenue
11 YPaBHEHUH, CBOALIUXCS K
JIMHENHBIM
KBagparHoe ypaBHeHue. Pemenue Bu6 110K
nonuoTexa
12 aBHEHHI, CBO nXCs K
yp Sl https://m.edsoo.ru/7f43c542
KBaJIpaTHbIM
KBagparHoe ypaBHeHue. Pemenue Bu6 110K
nonuoTexa
13 aBHEHHI, CBO nXCs K
yp Sl https://m.edsoo.ru/7f43c542
KBaJIpaTHBIM
14 bukBanpaTHbie ypaBHEHUs bubmmorexa OK
P P https://m.edsoo.ru/7f43¢3d0
15 bukBanpaTHbie ypaBHEHUs bubmmorexa OK
P P https://m.edsoo.ru/7f43¢3d0
IIpuMeps! perieHus: ypaBHEHUI
16 TpeTbel U YETBEPTOU CTEIIEHEN
Pa3IoKEHUEM HAa MHOXKUTEIIN
IIpuMepsl perieHus: ypaBHEHU M
17 TpeTbel U YETBEPTOU CTEIICHEN
Pa3IoKEHUEM HA MHOXKUTEIIN
13 Pemenne npoOGHO-paImOHAIBHBIX bu6mmoreka [JOK
YPaBHEHUH https://m.edsoo.ru/7f43c9b6
19 Pemenne npoOHO-paIIOHAIBHBIX bu6mmoreka [JOK
YPaBHEHUH https://m.edsoo.ru/7f43c9b6
20 Pemrenne TekCTOBBIX 33124

areOpanvIeckiuM METOIOM




21

Pemnrenue TeKCTOBBIX 3aa4
aIreOpanIeckiuM METOJIOM

22

Pemnrenue TeKCTOBBIX 3aa4
aIreOpanaeckiuM METOJIOM

23

KonTtposnpsHas paboTa 1o teme

'

"VYpaBHEHMSI C OAHON IEPEMEHHOM'

24

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH
u ero rpaduk

bubmuorexa [JOK
https://m.edsoo.ru/7f43d0b4

25

VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH
u ero rpaduk

bubmuoreka [JOK
https://m.edsoo.ru/7f43d0b4

26

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHI ¢ IBYMsI IE€pEMEHHBIMU
U €€ pelIeHue

27

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHI ¢ ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

28

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHI ¢ ABYMsI IEPEMEHHBIMU
U €€ pelIeHue

29

Cucrema 1ByX JTMHEHHBIX
YpaBHEHHI ¢ ABYMsI IEpEMEHHBIMU
U €€ pelIeHue

30

Pemenue cucreM nByX ypaBHEHUI,
OJHO U3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENECHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

31

Pemenue cucreM nByX ypaBHEHUI,
OJHO M3 KOTOPBIX JINHENHOE, a
JIPyroe — BTOPOU CTENEHU

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a




Pemrenne cucrem 1ByX ypaBHEHHI,

32 OJHO U3 KOTOPBIX JINHENHOE, a
IPYroe — BTOPOM CTEIECHU
Pemenue cucreM AByX ypaBHEHHI,
33 0JIHO U3 KOTOPBIX JIMHEHHOE, a
IPYroe — BTOPOM CTEIECHU
I'paduueckast MHTEpIIpETAIUS
34 CUCTEMBI YpaBHEHUH C IByMsI
IIEpEMEHHBIMU
35 Pemrenne TekCTOBBIX 33124
anreOpandeckuM crocooom
36 Pemrenne TekCTOBBIX 337124
anreOpandeckuM Crocooom
37 KonTtposnpsHas padboTa 1o teme
"CucreMbl ypaBHEeHUI"
18 UucnoBsle HEPaBEHCTBA U UX
CBOMCTBA
39 YucnoBble HEPABEHCTBA U UX bu6mmoreka [JOK
CBOICTBa https://m.edsoo.ru/7f43ad5a
40 Jlunelinble HEpaBEHCTBA C OJHOU bubmmoreka [JOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
A1 Jlunelinble HEpaBEHCTBA C OJHOU bubmmoreka [JOK
MEPEMEHHOM U UX PELICHUE https://m.edsoo.ru/7f43af08
4 JIuHeitHble HEpaBEHCTBA C OJTHOM bubmmoreka [JOK
IIEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f43af08
13 Cucrembl TUHEIHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX PEIICHUE
44 Cucrembl TUHEIHBIX HEPABEHCTB C




OJIHOY ITIEPEMEHHOM U UX PEIICHUE

Cucrembl TMHEIHBIX HEPABEHCTB C

s OJIHOY ITIEPEMEHHOM U UX PEIICHUE
46 KBanpaTHble HEpaBeHCTBA U UX bu6mmoreka [JOK
pelienue https://m.edsoo.ru/7f43b098
47 KBanpaTHble HEpaBeHCTBA U UX bu6mmoreka [JOK
peuieHne https://m.edsoo.ru/7f43b21e
43 KBanparHble HEpaBeHCTBA U UX bu6mmoreka [JOK
peuieHne https://m.edsoo.ru/7f43b5a2
49 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
50 KBanpaTHble HEpaBeHCTBA U UX
pelieHne
I'paduueckas nHTEpIpEeTALIA
51 HEPS)BGHCTB U CI/ICTIG)MpHep:BeHCTB c bubmmorexa LOK
https://m.edsoo.ru/7f43b098
JBYMsI IEPEMEHHBIMU
I'paduueckast MHTEpIIpETAIUS
52 HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU
53 KonTtposnesHas padboTa 1o teme
"HepaBeHncrsa"
54 KBangparuunas ¢pyHkims, eé bu6mmoreka [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4396¢6
55 KBangparuuanas ¢pyHkius, eé bu6mmoreka [JOK
rpaduk u CBOHCTBA https://m.edsoo.ru/7f439842
56 KBanparuunas ¢pyHkius, eé bu6mmoreka [JOK
rpaduK U CBOMCTBA https://m.edsoo.ru/7f4399b4
57 [Tapaboira, KOOpAMHATHI BEPITUHBI bubmmoreka [JOK




napaboJbl, OCh CHMMETPUHU
napaboJTbl

https://m.edsoo.ru/7f439eb4

58

[Tapaboira, KOOpAMHATHI BEPITUHBI
napaboJbl, OCh CHMMETPUHU
napaboJTbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a03a

59

[Tapaboira, KOOpAMHATHI BEPITUHBI
napaboJbl, OCh CHMMETPUHU
napaboJTbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43alac

60

[Tapaboira, KOOpAMHATHI BEPITUHBI
napaboJbl, OCh CHMMETPUHU
napaboJTbl

bubmuorexa [JOK
https://m.edsoo.ru/7f43a3le

61

[Tapaboira, KOOpAMHATHI BEPIITUHBI
napaboJbl, OCh CHMMETPUHN
napaboJTbl

bubmuoreka [JOK
https://m.edsoo.ru/7f43a526

62

[Tapabosra, KOOpAMHATHI BEPIIUHBI
napaboJbl, OCh CHMMETPUHN
napaboJTbl

63

I'paduxn Gynxnmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

64

I'paduxu Qynxnmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

65

I'paduxn Gynxmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

66

I'paduxn Gynxmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

67

I'paduxn Gynxmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

68

I'paduxn Gynxmmii: y = kx, y = kx




+ b, y=k/x, y=x3, y=VX, y=[X|

69 KonTtposnesHas padboTa 1o teme bu6mmoreka [JOK
"OyHruun" https://m.edsoo.ru/7f43ab84

70 [TonsiTHE YKCTTOBOM bubmuorexa [JOK
[10CJIEI0BATEIILHOCTU https://m.edsoo.ru/7f43e6c6
3aaHue nocaea0BaTeIbHOCTU

71 ei E€HTHOH i)o MYJIOW U Brubmnorexa LIOK
PEKYPP . PMY https://m.edsoo.ru/7f43ebda
¢bopmyIoit n-ro uieHa

7 Apudmernueckas u bu6mmoreka [JOK
reOMETPUUECKAs TTPOTPECCUU https://m.edsoo.ru/7f43ed7e

7 Apudmernuaeckas u bu6mmoreka [JOK
FeOMETPUUECKAS TTPOTPECCUU https://m.edsoo.ru/7f43f3b4
@OopMyIIBI N-TO YIECHA

74 apudmeTnueckoi u bubmmoreka [JOK
r€OMETPUUYECKON MPOrpeECCUi, https://m.edsoo.ru/7f43f58a
CYMMBI IEPBBIX N YICHOB
@opmyJIbl N-TO YJ€Ha
apu(METHIECKON U bu6mmoreka [JOK

75 . .
T€OMETPUUECKON ITPOTPECCHUN, https://m.edsoo.ru/7f43ef2¢
CYMMBI IEPBBIX N YWICHOB
@opmyJibl N-TO YJ€Ha
apu(METHIECKON U bu6mmoreka [JOK

76 . .
reOMETPUUYECKON IIPOrpeCcCUid, https://m.edsoo.ru/7f43{0c6
CYMMBI TTEPBBIX N YICHOB
@OopMyIIBI N-TO YIECHA

77 apudmernueckoi u bubmmoreka [JOK

r€OMETPUUYECKOU MPOrPeECCUi,
CYMMBI IIEPBBIX N YWICHOB

https://m.edsoo.ru/7f43172¢




@OopMyIIBI N-TO YIECHA

73 apudmeTnueckoi u 1 bubmmoreka [JOK
reOMETPUYECKON TPOrPECCHUI, https://m.edsoo.ru/7f43f8a0
CYMMBI TIEPBBIX N YICHOB
N300pakeHue 4IeHOB
apudmeTnueckoi u
79 reOMETPUUECKOMN IPOrpeccuii 1
TOYKaMH Ha KOOPAMHATHOU
MJIOCKOCTH
N300pakeHue 4IeHOB
apudmeTnueckoi u
80 reOMETPUYECKOM IPOrpeccuit 1
TOYKaMH Ha KOOPAMHATHOU
MJIOCKOCTH
21 JIMHEWHBIN U SKCITOHEHIIMATbHBIN |
poct
bubmuorexa [JOK
82 CII0HBIC IPOLICHTEL ! https://m.edsoo.ru/7f43fe0e
83 CnoxHbI€ MPOLIEHTHI 1 bubmorexa HOK
https://m.edsoo.ru/7f4401a6
84 KonTtposnpsHas paboTa 1o teme | bu6mmoreka [JOK
"YucioBble MOCIIEI0BATENLHOCTH " https://m.edsoo.ru/7f4404f8
85.. [IpencraBnenue JaHHBIX. 1
86. OrnucarenpHas CTaTUCTUKA.. 1
87 Onepanuu Hag COOBITUIMU 1
88. HezaBucumocts coOBITHIA. 1
89.,9 | KomOunaTopHOE MpaBmIio )
0 YMHOKEHHUS




91,9

IIepectanoBku. dakropuai.
CoueraHus U 4UCIIO COUETAaHUN

93

Tpeyrosnbnauk ITackans.

94

[IpakTnueckas padbora
"Bbrunicienue BepoSITHOCTEN ¢
MCTIOJIb30BaHNEM KOMOMHATOPHBIX
GyHKIUH 3TEeKTPOHHBIX Ta0mHI"

95.

I'eomeTpuueckast BEpOSITHOCTb.
CrydaiiHelii BEIOOpP TOUYKH U3
(bUrypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPY>KHOCTH

96

I'eomeTpuueckast BEpOSITHOCTb.
CrydaiiHelii BEIOOpP TOUYKH M3
(bUrypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPY>KHOCTH

97

I'eomeTpuueckast BEpOSITHOCTb.
CrydaiiHelii BEIOOpP TOUYKH M3
(bUrypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPY>KHOCTH

98.

I'eomeTpuueckast BEpOSITHOCTb.
CrydaiiHelii BEIOOP TOYKH U3
(bUrypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPY>KHOCTH

99

UcneiTanue. Ycnex u Heynayva.
Cepus UCTIBITAHUN JIO TIEPBOTO
ycnexa

100

UcneiTanue. Ycnex u Heynayva.
Cepus uCTIBITAHUIN JIO TIEPBOTO




ycrnexa.

CrnyuaiiHasi BeTMYMHA U

101 pacrpeieieHre BEpOSTHOCTEN
102 CnyuvaitHas BelIMYUHA U
pacrpeiefieHne BepOITHOCTEN

103 MaremaTrnueckoe 0KUJaHUE U
JUCIIEPCHS CITy4allHON BEJIUYMHBI

104 MaremaTrnueckoe 0KUJaHUE U
JUCIIEPCHS CIIy4allHON BEJIUYMHBI
IIpuMeprl MaTeEMaTHYECKOTO

105 0KUJAHUS KaK TEOPETUYECKOIO
CPEIHETO 3HAYEHUS BEIMYUHBI

106 [TonsaTue o 3akoHe OOJIBIINX YHCEIT

107 N3mepenune BeposTHOCTEN C
MMOMOTIIBIO YACTOT

108 [IpuMenenue 3akoHa OOJIBITUX

" | umcen.

109 O0001enne, cucTeMaTH3anus
3HaHuil. [IpencraBnenne TaHHbBIX

110 O0001enne, cucTeMaTH3anus
3HaHui. OnucarenbHasi CTATUCTUKA

11 O0001enne, cucTeMaTH3anus
3HaHui. OnucarenbHasi CTaATUCTUKA
O0001enne, cucTeMaTH3anus

112 3HaHUH. BeposTHOCTH CIIydaliHOTO
COOBITHS

113 O0001enne, cucTeMaTH3anus




3HaHUH. BEposTHOCTH CIIy4aliHOTO
COOBITHS

O0001enne, cucTeMaTH3anus
114 3HaHUM. BeposTHOCTH CIIydaliHOTO
COOBITHS. DIIEMEHTEI

KOMOMHATOPUKH

O0001enne, cucTeMaTH3anus
115 3HaHHUH. DJIEeMEHTHI
KOMOMHATOPUKHU

O0001enne, cucTeMaTH3anus
116 3HaHHUH. DJIEeMEHTHI
koMOuHaTopuKku. CirydaiiHbie

BCJIMYMHBI U paClipCaACICHUA

Nrorosast KOHTpOJIbHAS 110
117 CTaTUCTUKE U TEOPUU
BEPOSITHOCTEM.

118 O00011IeHNE U CUCTEMATHA3ALIS
3HAHUH.

[ToBTOpenue, 0600IICHNE U
CHCTEMAaTH3als 3HaHUI. 3aIuch,
119 CpPaBHEHHUE, IEUCTBHUS C
NENCTBUTENLHBIMU YUCIIAMH,
YUCJIOBas MpsiMast

[ToBTOpenue, 06001IEHNE U
120 CUCTEeMaTU3als 3HAHU.

[IpouenTsl, OTHOLIEHHS,
MPONOPLHUHU

121 IToBTOpEHUE, 06001IEHNE U




CcUCTEeMaTU3als 3HAHU.
OxpyriieHue, npuOImKeHne,
OIIEHKA

[ToBTOpEHUe, 0600MICHNE U
cucreMaru3anys 3Hanni. Pemenne

bubmuorexa [JOK

122
TEKCTOBBIX 33]1a4 apUPMETHICCKIM https://m.edsoo.ru/7f443b12
criocoOoM
[ToBTOpEHue, 0600MICHNE U
123 cucTeMaTH3aIys 3HaHui. Pemenne bubmuorexa [JOK
TEKCTOBBIX 3a]1a4 apu(HPMETHIECKUM https://m.edsoo.ru/7f443cd4
criocoOoM
[ToBTOpEHue, 0600MICHNE U
124 cucTeMaTH3aIys 3HaHui. Pemenne bubmuorexa [JOK
TEKCTOBBIX 33J1a4 apU(PMETHICCKUM https://m.edsoo.ru/7f443fea
criocoOoM
[ToBTOpEHue, 0600MICHNE U
CcUCTEeMaTU3als 3HAHU.
bubmuoreka [JOK
125 [TpeoOpazoBanme anredpandecKux
. https://m.edsoo.ru/7f4441ca
BBIPKEHUH, TOTTYCTHMBIC
3HAYCHUS
[ToBTOpEHUe, 0600MICHNE U
CcUCTEeMaTU3als 3HAHU.
bubmuorexa [JOK
126 [TpeoOpazoBanme anredpandecKux
. https://m.edsoo.ru/7f444364
BBIPKEHUH, TOTTYCTHMBIC
3HAYCHUS
[ToBTOpEHUe, 0600MICHNE U
127 cHUCTeMaTH3aIlysl 3HaHUH. bubmuorexa [JOK

[TpeoOpazoBanme anredpandecKux
BBID a)KeHHfI, AOIMYCTUMBIC

https://m.edsoo.ru/71444612




3HA4YCHUA

[ToBTOpEHuUe, 06001ICHNE 1
CUCTEeMaTU3als 3HAHU.

bubmmoreka [JOK

128 HpeoGpasouBaHHe anredpanyecKux https://m.edsocl)_.lru/7f444a94
BBIPKEHUH, IOTTYCTHMBIC
3HAUCHUS
[ToBTOpEHUe, 0600MICHNE U

129 cHUCTeMaTH3aIlysl 3HaHUH. bubmuoreka [JOK
OyYHKIMU: IOCTPOECHHUE, CBOMCTBA https://m.edsoo.ru/7f444¢c56
M3YUEHHBIX (DYHKITHHA
[ToBTOpEHue, 0600MICHNE U

130 cHUCTeMaTH3aIlysl 3HaHHH. bubmuorexa [JOK
OYHKIMU: IOCTPOECHHUE, CBOMCTBA https://m.edsoo.ru/7f444f44
W3YYCHHBIX (DYHKITUH
[ToBTOpEHue, 0600MICHNE U

131 cHUCTeMaTH3aIlysl 3HaHHH. bubmuorexa [JOK
OyYHKIMU: IOCTPOECHHE, CBOMCTBA https://m.edsoo.ru/7f44516a
W3YYCHHBIX (DYHKITUH
[ToBTOpEHue, 06001ICHNE U

132 cHUCTeMaTH3aIlysl 3HaHUH. bubmuoreka [JOK
OyYHKIMU: IOCTPOECHHE, CBOMCTBA https://m.edsoo.ru/7f4452¢e6
W3YYCHHBIX (DYHKITUH
[ToBTOpEHue, 06001ICHNE U

133 cHUCTeMaTH3aIlysl 3HaHUH. bubmuoreka [JOK
I'padmyeckoe penieHne ypaBHEHUH https://m.edsoo.ru/7f445516
U UX CUCTEM
[ToBTOpEHue, 0600MICHNE U

134 CUCTEeMaTU3als 3HAHU.

I'padmyeckoe penieHne ypaBHEHUH




Hn UX CUCTEM

135 Hrorosas koHTposIbHasA paboTa 1 1
136 O00011IeHNE U CUCTEMATHA3ALIS |
' 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 6 |
[TPOTPAMME
9xnacc (YKII).
Ne Jlara DJIeKTPOHHBbIE HU(PPOBHIE
n/n
Beero KOHTpObHbTE TTpaKTHYECKHe U3ydeHus o0pa3oBaTe/ibHbIE PeCypPChI
Tema ypoxa.
Parmmmonansable uncna,
HppalMOHANIbHBIE YHCIIa, KOHEYHBIE
1 OECKOHEUHBIC JCCITHYHBIC IPOOH
MHOKeCTBO JEUCTBUTEILHBIX UHCE;
NeHCTBUTEIILHEIE YHCIa KaK
OECKOHEUYHBIC JIECSITHUHBIC IPOOH
1 Bs3auMuo oHO3HaYHOE 1 0 0

COOTBETCTBUE MEXYy MHOXKECTBOM
JNEHUCTBUTEIIBHBIX YUCET U
MHOECTBOM TOYEK KOOPAUHATHOMN
IpsAMOM

CpaBHeHUE ICHCTBUTEIHHBIX YUCEIT
apudmeTnyecKue AeUCTBUS C
JNCUCTBUTENLHBIMHA YUCIIAMU




[TpubmmkE€HHOE 3HAYCHUE
BCJINYHUHBI, TOYHOCTb HpI/I6JII/I)KeHI/I$I

Oxkpyrienue yucen

[Ipukuaka u olleHKa pe3yJIbTaTOB
BBIUMCIIEHUN

[Ipukuaka u olleHKa pe3yJIbTaTOB
BBIUMCIIEHUN

JInnelinoe ypaBHeHue. Penenue
YpaBHEHUM, CBOJSIINXCS K
JIMHENHBIM

JInnelinoe ypaBHeHue. Penenue
YpaBHEHUM, CBOJSIINXCS K
JIMHENHBIM

KBagparnoe ypaBHeHue. Pemenue
YpaBHEHUM, CBOJSIINXCS K
KBaJPaTHBIM

bukBanpaTHbie ypaBHEHUs

IIpuMepsl perieHus: ypaBHEHUI
TpeTbel U YETBEPTOU CTEIICHEN
Pa3IoKEHUEM HA MHOXKUTEIIN

IIpuMepsl perieHus: ypaBHEHUI
TpeTbel U YETBEPTOU CTEIICHEN
Pa3IoKEHUEM Ha MHOXKUTEIIN

Pemenune npoOGHO-paimOHAIBHBIX
ypaBHEHUU

Pemnrenue TeKCTOBBIX 3aa4
aIreOpanvIeckiuM METOIOM




VYpaBHeHUE ¢ ABYMS IEPEMEHHBIMH
u ero rpaduk

7 Cucrema ByX JIMHEHHBIX
YpaBHEHHI ¢ ABYMsI IEpEMEHHBIMU
U €€ pelleHue
Pemenue cucrem IByX ypaBHEHUH,
8 OJIHO U3 KOTOPBIX JINHEHHOE, &
IPYroe — BTOPOM CTEIECHU
I'paduueckast UHTEpIIpETAIUS
9 CUCTEMBI ypaBHEHUH C IByMsI
nepeMeHHBIMU
10 PerieHne TEKCTOBBIX 33124 BHGJ‘IHOTeK [OK
AreGpaHYecKuM CrIoco6oM https://m.edsoo.ru/7f43bf66
bubmuoreka [JOK
https://m.edsoo.ru/7f43c542
UucnoBbie HEPaBEHCTBA U UX bubmmoreka [JOK
1 CBOMCTBA https://m.edsoo.ru/7f43c542
JInHeliHbIE HEpaBEHCTBA C OAHOU bu6mmoreka [JOK
IIEPEMEHHOM U UX pelIeHue https://m.edsoo.ru/7f43¢3d0
bubmuoreka [JOK
https://m.edsoo.ru/7f43¢3d0
12 CucTeMbl TMHEWHBIX HEPABEHCTB C
OJIHOY ITIEPEMEHHOM U UX pEIICHUE
KBanpaTHble HEpaBeHCTBA U UX bu6mmoreka [JOK
13 pemenue. I'paduueckas https://m.edsoo.ru/7f43d0b4
WHTEpIpETAIHsI HEPABEHCTB H Bu6nuorexa [JOK

CHUCTCM HCPABCHCTB C AIBYMA

https://m.edsoo.ru/7f43d0b4




NEPpEMECHHBIMHA

bubmuorexa [JOK
https://m.edsoo.ru/7f43d23a

bubmuorexa [JOK
https://m.edsoo.ru/7f43d55a

KonTtposnesHas paboTa 1o teme

14 "HepaBeHnctBa

L5 KBangparuunas ¢pyHkius, eé
rpaduK U CBOMCTBA
[Tapaboira, KOOpAMHATHI BEPITUHEI

16 napaboJbl, OCh CHMMETPUHU
napaboJTbl

17 I'paduxn Qynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

13 I'paduxu Qynkmmii: y = kx, y = kx
+ b, y=k/x, y=x3, y=vX, y=|X|

[TonsATHE YnCIOBOM
19 MOCIIEI0BATEIbHOCTH

3agaHue MoCiIeI0BaTeILHOCTH




peKyppeHTHOU (opMyIoit u
dbopmMyIoi n-ro wieHa

20

Apudmernueckas u
reoMeTpHuUYecKast Iporpeccuu
@OopMyIIBI N-TO YIECHA
apu(METHIECKON U
r€OMETPHUUYECKOU NPOrpeECCUi,
CYMMBI IIEPBBIX N YJIEHOB

21

N300pakeHue 4IeHOB
apu(METHIECKON U
r€OMETPUYECKON NpOrpeccuit
TOYKaMH Ha KOOPAMHATHOU
IIJIOCKOCTH

JInHENHBIA U DKCIOHEHIINATLHBINA
poct

CrnosxHbI€ POLIEHTHI

22

KonTtponpsHas padboTa 1o teme
"YucIoBEIE MTOCIEN0BATEILHOCTH

23

[ToBTOpenue, 06001IEHNE U
CHCTEMAaTH3als 3HaHUH. 3aIuch,
CpaBHEHUE, JICUCTBUSA C
NCUCTBUTEILHBIMY YHCITAMH,
9HCIIOBas IpsiMast

[ToBTOpenue, 06001IEHNE U
CUCTEeMaTU3als 3HAHU.
[Ipo1ieHThI, OTHOIIIEHUS, TPOTIOPIIUH

[ToBTOpenue, 06o0IIEHNE U
CcUCTEeMaTU3alrs 3HAHU.




OxpyriieHue, TpuOImKeHNe, OLIEHK

A

[IpencraBnenue TaHHBIX

OmucarenpHas
CTaTUCTHKA

Bubnunorexa
[HOK
https://m.edsoo.ru/
863f47ea

24 Omnepa a
H6€p 1 HaA bubnmoreka
co SIMH
BITH 110K
Hesapucumoctnb https://m.edsoo.ru/
coObITHH 863f47ea
bubmmoreka
HOK
https://m.edsoo.ru/
Kom6unaTtopHoe 863f4el6
MIPaBUJIO YMHOYKEHHUS BubIMoTeKa
25 IIepecTtanoBKH. HOK
@axrtopuan. CoueTanus https://m.edsoo.ru/
Y YHCJIO COYETaHUU 863f4el6
Tpeyronpnuk [Tackans bubnmoreka
HOK
https://m.edsoo.ru/
86315014
I'eoMeTpuueckast BEpOSITHOCTb.
%6 CrydaiiHelii BEIOOpP TOYKH U3
(bUrypsI Ha TIOCKOCTH, U3 OTPE3Ka,
U3 IyT'¥ OKPY>KHOCTH
UcneiTanue. Ycnex u Heynayva.
27 Cepus ucnibITaHUI 10 IEPBOTO
ycrexa
28 Cnyuaiinas BeIM4nHA U




pacipeneneHue
BEPOSITHOCTEN

MaremaTuueckoe
0’KHMJIaHUE€ U TUCTIEPCUS
CIy4aiHOUN BEJIMYHMHBI

IIpumepsr
MaTeMaTH4eCKOTo
0’KMJIaHUSI KaK
TEOPETUYECKOTO
CPEIHETO 3HAYCHUS
BEJINYUHBI

29

IToustTue o 3axkoHE
OOJIBIIINX YUCEN

N3mepenue
BEPOSATHOCTEN C
MTOMOIIBIO YaCTOT

IIpuMeHeHue 3akoHa
OOJIBIIINX YHCET

30

O6o06mienue,
CHCTEMAaTH3aINs 3HAHWM.
[IpencraBnenue JaHHBIX.
OnucarenpHas
CTaTUCTHKA

O0001menue,
CHCTeMaTHU3alus 3HaHUH.
BepostHoCcTh
CIIy4aitHOTO COOBITUSA




O0001enne, cucTeMaTH3anus
3HaHWH. DJIeMEHTHI

31 .
kKoMOuHaTopuKku. CiydaiiHbie
BEJIMYUHBI U pacripeiesieHus
bubmuoreka [JOK
https://m.edsoo.ru/7f44462
bubmuorexa [JOK
https://m.edsoo.ru/7f444a94
bubmuoreka [JOK
[ToBTOpEHue, 06001ICHNE U https://m.edsoo.ru/7f444c56
0 cucTeMarusanus 3HaHui. Pemenue bubmmoreka [JOK
TEKCTOBBIX 33J1a4 apUPMETHICCKUM https://m.edsoo.ru/7f44444
crocobom bubmuorexa [JOK
https://m.edsoo.ru/7f44516a
bubmuoreka [JOK
https://m.edsoo.ru/7f4452¢6
bubmuoreka [JOK
https://m.edsoo.ru/7f445516
[ToBTOpEHue, 0600MICHNE U
cUCcTeMaTH3allus 3HaHUH.
33 [TpeoOpazoBanme anredpandecKux
BBIPKEHUH, TOTTYCTHMBIC
3HAYEHUS
[ToBTOpEHue, 0600MICHNE U
cUCcTeMaTH3allus 3HaHUH.
34 @yHKIUU: IOCTPOCHUE, CBONCTBA

n3yueHHbIX (yHknmii [ToBropenue,
0000IIeHNe U CUCTEMaTH3AIIHS
3HaHui. ['padudeckoe pemeHue




YPaBHEHUU U UX CUCTEM

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34







YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
» Anre6pa, 9 ximacc/ Mepansak A.T'., Tlononckuii B.b., Axup M.C.; mox penakiueit

[Togonbckoro B.E., O61iecTBO ¢ orpaHUnYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii neHTp «BEHTAHA-I'PA®»; AkiinonepHoe o011ecTBO

«I/IS,IIaTeJII)CTBO «HpOCBGHIGHI/IG»

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA

Anrebpa : 9 xnace : Mmetoauueckoe ocodue / E.B. Bytiko,

A.T'. Mep3nsik, B.b. Tlonmonckuii u np. — 2-e usa., nopad. — M. :
Benrana-I'pad, 2017

A. T. Mep3nsak. Jlunaktudeckue MaTepuaibl 10 MaTeMaTuke s 7, 8, 9 kimaccos/

A.T. Mep3nsk, B. b. [Tononckuii, M. C. Skup.— M.: Benrana-I'pad, 2017.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET

* http://school-collection.edu.ru/Enunas kosmekmus mudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB
* https://mob-edu.ru/ «MobunsHas InexkrponHas [1Ikomay»

* https://interneturok.ru/ Caiit "UntepHeT-ypox"



* https://www.yaklass.ru SIKnacc

* http://fcior.edu.ru/ Komnekiusa denepanbHoro neHTpa HHGOPMAIMOHHO-
00pa3oBaTeIbHBIX PECYPCOB

bub6mnorexa IIOK

https://m.edsoo.ru/7f415b90






