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COJEPXAHME YYEGBHOI'O ITPEIMETA «AJI'EBPA»
7 KIIACC

Yucaa 1 BIYMCICHUSA

Jlpobu OOBIKHOBEHHBIE M JAECATUYHBIC, MEPEXOA OT OJHON (HOpMBI 3amucH
npobeii Kk gpyroi. IloHAaTHe parMoOHANBHOTO 4YHCJIA, 3alUCh, CpPaBHEHHE,
yHOpSAOYUBAHUE  pPAllMOHAIBHBIX  4YHcel.  ApudMeTuyeckue  JEeUCTBUS  C
palMOHAIBHBIMM YHUCIaMU. PemeHne 3amad w3 peajsbHOM NPAKTUKM HA YacTH, Ha
JpoOHu.

CreneHb ¢ HaTypaJbHbIM [IOKa3aTeJeM: OINpeJelieHne, MpeoOpa3oBaHHe
BBIPAKEHUI Ha OCHOBE OIpE/eNIeHUs, 3amuch OonbImMX yuceln. [IpolieHTsl, 3amuch
IOPOLEHTOB B BHJE ApoOU U ApoOu B BUJE NMPOLEHTOB. Tpu OCHOBHBIE 33aJaud Ha
IIPOLICHTHI, PEILICHUE 3a1a4 U3 PEAIbHOM ITPAKTUKHU.

[IpumeHeHne  NMPU3HAKOB  JCIMMOCTH,  PA3J0KEHHUE HA  MHOXKHTEIHN
HaTypaJIbHbIX YHCEIL.

Peanbubie  3aBucuMoOCTHM, B TOM  4Mcie @OpsMas W oOparTHas
IIPONIOPLUMOHAIBHOCTH.

AuredpanvecKue BbIPaKeHUs

[lepemeHHBIE, YMCIIOBOE 3HAYECHHME BBIPAKECHUSA C NEpPEMEHHOM. JlomycThmble
3Ha4YeHUA IepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXKIy BEIWYMHAMHU B BUJE
dbopmybl. Beruucnenus no ¢gopmynam. [IpeobpazoBanre OyKBEHHBIX BBIPAKECHUI,
TOXKJIECTBEHHO  paBHbIE  BBIPAKEHHUA, TMpaBuUjia MNpeoOpa3oBaHUS CYMM H
IPOU3BEAECHUH, PaBUJIa PACKPBITHSI CKOOOK U MPUBEAEHUS MOJOOHBIX ClaraeMblX.

CBOICTBA CTENEHU C HATYPAIbHBIM MOKA3aTEIEM.

OpnHounensl U MHOrouwieHsl. CteneHb MHOrowieHa. CIOXKEHUE, BBIYUTAHUE,
YMHOKEHUE MHOTOYICHOB. POPMYIIbl COKPAIIEHHOTO YMHOKEHHUSI: KBAaIpaT CYMMBI U
KBaJgpar pa3HocTd. Dopmyna pasHOCTH KBaaparoB. PasiiokeHue MHOIOWIEHOB Ha
MHOXHUTEIH.

YpaBHeHUS U HEPABEHCTBA

VYpaBHeHue, KOpeHb YypaBHEHHUs, IMpaBuUja MpeoOpa3oBaHUs ypaBHEHHUS,
PaBHOCUJIBHOCTDH YPAaBHEHUM.

JluHentHoe ypaBHEHUME C OJHOW IIEPEMEHHOM, YMCIO KOPHEH JIMHEHNHOIO
YPaBHEHMS, PEUICHUE JIMHENHBIX yYpaBHeHUN. COCTaBlIeHNE YPABHEHUM 1O YCIIOBHIO
3a7a4u. Pelienue TeKCTOBBIX 3a71a4 € MMOMOILBIO YPaBHEHHM.

JluneiiHoe ypaBHEHHE C JIByMSl NEpPEMEHHBIMH M ero rpadux. Cuctema IBYX
JVMHEMHBIX YpPAaBHEHUM C JBYMs II€pEMEHHBIMHU. PelleHue cucreM ypaBHEHUU
croco0oM mojicTaHOBKH. [IpuMepsl penieHus: TEKCTOBBIX 3a7]a4 ¢ MOMOIIbI0 CUCTEM
YPaBHEHHU.

DOyHKUUHA



Koopaunara toukn Ha npsiMmoi. UHCIIOBBIE NMPOMEXYTKH. PaccrosHue mexmy
JBYMSI TOYKAMU KOOPJIMHATHOU MPSIMOM.

[IpsimoyronbHast cuctema koopauHat, ocu OX m Oy. AlGcuucca U opauHaTa
TOYKM HA KOOPAMHATHOW IuIOCKOCTH. [Tpumepsl rpadukoB, 3agaHHBIX (opMyIamu.
Urenue rpapukoB peanbHbIX 3aBucumocteil. [lonarue pynkuuu. I'papuk QyHkuum.
CaoiictBa (ynkiuii. Jlunerinas dynkmus, e€ rpadux. I'paduk dynkmum y = [x|.
['padmyeckoe penieHne IMHEHHBIX YPAaBHEHUHN U CUCTEM JIMHEHHBIX YpaBHEHUI.

8 KUIACC

Yucaa 1 BIYMCICHUA

KBagparueiii koperb u3 uwucna. lloHstue 00 wuppanMOHANIBHOM YHUCIHE.
JlecaTuuHble TPUOIMKEHUS HppalUOHANbHBIX 4Yucen. CBoWcTBa apuMETHUYECKUX
KBaJJPATHBIX KOPHEH U WX MPUMEHEHHUE K MPeoOpPa30BaHUIO YMCIIOBBIX BBIPAKCHUN U
BBIYMCIIEHUSAM. [[eiCTBUTENbHBIC YUCIIA.

Crenens ¢ 1enbIM okaszaTeneM U e€ cpoiicTBa. CTaHaapTHAS 3alKUCh YHUCIA.

AnreOpandeckue BhIpaKeHHs] AJredpandeckue BbIpasKeHUs

KBagpaTHblil TpEXuiieH, pa3iokeHUue KBaAPATHOTO TPEXUIECHA HA MHOKUTEIH.

AnrebOpandeckas JapoOb. OCHOBHOE CBOWCTBO anreOpandeckodt apooOw.
CnoxxeHue, BbBIYUTAHUE, YMHOXEHHUE, JelieHue anreOpamdyeckux  ApooOeil.
PanmonanbpHbie BhIpaXeHUs! U UX MPEeoOpa3OBaHUE.

VYpaBHEHUS 1 HEPABEHCTBA Y pABHEHHMS M HEPABEHCTBA

KBagpatHoe ypaBHeHue, ¢hopMmyna KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHMH, CBOISIIMXCS K JIMHEWHBIM W KBaJpPaTHBIM.
[Ipocreiimue qpoOHO-palMOHATBHBIC YPABHEHUSI.

I'paduaeckas mHTEpHIpeTaIlis ypaBHEHUH C JBYMS MEPEMEHHBIMH M CHUCTEM
JUHEWHBIX YpPAaBHEHUM C JBYMsS MNE€peMEHHbIMU. I[IpuMepbl peleHus CHCTEM
HEJIMHEWHBIX YPABHEHU C IByMs IEPEMEHHBIMH.

Petienne TekCTOBBIX 3a7a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEPABEHCTBAa U MX CBOWCTBA. HepaBeHCTBO C OAHOM NEPEMEHHOM.
PaBHOCUINIBHOCTE HepaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOM.
CucTteMbl JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

Oynkyyn OyHKUMA

[lonsitue pynkuu. O6acTh ONpEAENICHUs] 1 MHOKECTBO 3HAYEHUN (DYHKIIUH.
CrniocoObl 3a/1anus PyHKITUH.

I'padux ¢ynxiuu. Urtenue cBoiictB ¢Gynkuuu mo e€ rpaduky. [Ipumeps
rpadukoB GYyHKIHA, OTPAKAIOIINUX PEATLHBIE TPOIECCHI.



OYHKIIMY, ONHCHIBAIOIINE TPIMYID ¢ OOpaTHyH MPONOPIHUOHATHHBIC
3aBHCHMOCTH, ux rpadukn. Oyukiun y = x2, y = x3, y = \x, y=|x|. ['paduaeckoe
pEIICHUE YPAaBHEHU U CUCTEM YPABHECHUM.

9 KUJIACC

Yucna 1 BBIYMCICHUA

PanmonanpHbie 4mcia, UppalydoOHANbHbIE 4YHMCIA, KOHEUYHbIE M OECKOHEYHbIE
JeCATUYHbIE poOU. MHOXKECTBO NEHCTBUTENbHBIX YHCEN, JEHCTBUTEIbHBIE YHUCIIA
KaK OECKOHEUYHBIC AeCATUYHBIC ApoOu. B3anMHO 01HO3HaYHOE COOTBETCTBHE MEXKIY
MHOECTBOM JIEUCTBUTEIBHBIX YHCEN U KOOPAUHATHOU MPSAMOM.

CpaBHeHHE  JCWCTBUTENBHBIX  4YHCEd, apu(METHUYECKHEe JACUCTBUA C
JNEUCTBUTEIBHBIMU YUCIIAMHU.

Pa3smepsl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, JIATEIBHOCTh TPOLECCOB B
OKpY>KaroIleM MHpE.

[TpuOnmk€HHOE 3HAUYEHHE BEIMYMHBI, TOUHOCTh NpuOIMkeHus. OKpyTieHHe
yucell. [Ipuknaka u oeHka pe3yjabTaToB BEIUYMCICHUN.

YpaBHeHMs U HEPABEHCTBA

JIunenHoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K JUHEMHBIM.

KBagpatHoe ypaBHeHme. PemieHne ypaBHEHWH, CBOIAIIMXCS K KBAJPATHBIM.
bukBanparnoe ypaBHenue. [Ipumepsl pemieHus: ypaBHEHUN TPETbEU U YETBEPTOU
CTEIECHEN pa3I0KEHUEM HA MHOKUTEIN.

Pemenne apoOHO-pallMOHANBHBIX ypaBHEHUH. PelieHne TEKCTOBBIX 3aaad
anredpanyeckuM METOJIOM.

VYpaBHeHuEe ¢ IByMsl NE€pEeMEHHbIMH M €ro rpaduk. Pemienuwe cucrem AByX
JIMHEVHBIX YPAaBHEHUM C ABYyMs IIEPEMEHHBIMU. PellleHne crucrteMm IByX ypaBHEHUH,
OJIHO M3 KOTOpBIX JIMHEHHOE, a Jpyroe — BTOpoi creneHu. ['paduyeckas
MHTEPIIPETALNS CUCTEMBI YPABHEHUM C IBYMsI IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1au aareOpandyeckuM CrocoooM.

HucnoBble HEPABEHCTBA U UX CBOWCTBA.

PemieHne nuMHENMHBIX HEPABEHCTB C OJHOM INepeMeHHOU. Pemenne cucrem
JMHEWHBIX HEPABEHCTB C OJHOM mnepemMeHHOM. KBaapaTHble HEpaBEHCTBaA.
I'paduueckass wuHTeprpeTanuss HEPABEHCTB W CHUCTEM HEPABEHCTB C JIBYMs
IIEPEMEHHBIMM.

OyHkuny OyHKIUU

KBanpatuunas ¢yskuusi, e€ rpaduk u cBoictBa. [lapabGona, xkoopAauHATHI
BEPIIMHBI TapadOoIbl, 0Cb CAMMETPUH MapadOJIbI.

Ipadukn ynkumii: y = kx, y=kx + b, y =k/x, y =x3, y =Vx, y = |x| , n ux
CBOWCTBA.



YucnoBele  1mocienoBaTENbHOCTH  UMCI0BBIE  IOCJHEI0BATEIBHOCTH U
nporpeccuu

[loHATHE 4YHCIIOBOM MOCJIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTU
peKyppeHTHOH (hopmysoit u popmyIioi N-ro uieHa.

Apudmernueckas U reomeTpuyeckas mnporpeccud. PopMynbl N-ro 4jaeHa
apu(pMETHIECKON ¥ TeOMETPHUIECKON MPOTPECCUI, CYMMBI TIEPBBIX N YJICHOB.

N300paxenne wWieHOB apu(METUYECKOM U TEOMETPUYECKOW MPOTPECcCHid
TOYKaMHM Ha KOOPAMHATHOM IUIOCKOCTH. JIMHEWHBIM M 3KCIIOHEHIIMAIBHBIA POCT.
CI10HBIE TPOLICHTHI.

IIJIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA HHPOI'PAMMBI
YYEBHOI'O KYPCA «AJITEBPA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pe3yJbTAaThl OCBOCHUS IPOrpaMMbl YUeOHOTO Kypca «Anredpar
XapaKTepU3yIOTC:

1) maTpuoTHyecKoe BOCIMTAHHE:

MPOSIBJIEHUEM HMHTEpeca K MPOILJIOMY U HACTOSIIEMY POCCUMCKON MaTEMaTUKH,
LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUAM POCCUMCKAX MATEMATUKOB U POCCUMCKON
MaTeMaTHYE€CKOM IIKOJIbI, K MCMOJIb30BAaHUIO ATUX JOCTHKEHHUI B APYyTHMX HayKax U
MPUKIIAIHBIX chepax;

2) rpa:xkIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEH Tpa)KJaHWHA W pealu3alldd €ro
paB, MPEJICTABICHUEM O MATEMAaTHUYECKHUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3TUYHBIX
CTPYKTYp, SBJIEHHW, NPOUEAYp TpakJaHCKOro oOlecTsa (Hampumep, BbIOOpHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXIACHHIO OTHYCCKHX MPOOJIEM, CBS3aHHBIX C
NPaKTUYECKUM TPUMEHEHHEM JOCTHKEHUW HAyKHW, OCO3HAHHUEM BaXXHOCTH
MOPAIbHO-3THYECKUX MTPUHIIUIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOII Ha AaKTUBHOE Yy4YacTH€ B PEHIEHUU MPAKTUYECKUX 3a/ad
MaTeMaTH4YE€CKOW HAIMpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH MaTEMaTHYECKOIO
o0pa3oBaHUsS Ha TPOTSHKEHUU BCEM KU3HU I YCHEHTHOW MpodhecCHOHAIBHOM
NEATeIbHOCTU W Pa3BUTUEM HEOOXOAUMBIX YMEHUN, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HMHAMBUAYATLHON TPAGKTOPUH OOpa30BaHUs W JKMU3HEHHBIX IJIAHOB C
y4ETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHME:



CHOCOOHOCTBIO K  3MOLMOHAJIBHOMY M  3CTETHYECKOMY  BOCIHPHUSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3ajad, PEIICHUM, pPaACCYXIECHUW, YMEHHUIO BHJIETbH
MaTeMaTU4eCKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) neHHOCTH HAYYHOI'0 NMO3HAHUSA:

OpPUEHTAIIMEd B JICITEIBHOCTM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
IPEICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTUS YEJIOBEKA, MPUPOIBI H
oOlecTa, IMOHMMAaHMEM MAaTEMaTUYECKOM HAayKH Kak c(epbl 4YeloBEeYeCKOu
NEATENIbHOCTH, 3TaloB €€ Pa3BUTUS M 3HAYMMOCTH Ui Pa3BUTHS LIMBUIU3AILNHU,
OBJIAJICHUEM SA3BIKOM MAaTEMaTUKM M MaTEMAaTHYECKON KyJIbTypOWl KakK CpeICTBOM
MO3HAHUSI MHpPA, OBJIQJACHUEM TMPOCTECHIIMMHU HABBIKAMU HCCIIEI0BATEIbCKOM
NEeATEIbHOCTH;

6) ¢usuveckoe Bocnuranue, GopMHpPOBaHHME KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0JIaronoJyYns:

FOTOBHOCTBHIO TPHUMEHSITh MATEMAaTHYECKUE 3HAHUA B MHTEpPECAX CBOETO
3I0pOBbsl,  BEIEHHsS  30pOBOro  obOpaza  Xu3HM  (3I0pOBOE  MHUTAaHHE,
cOQIaHCUPOBAHHBIM  PEXUM 3aHATUA W  OTAbIXa, peryispHas (usnveckas
aKTUBHOCTb), C(HOPMUPOBAHHOCTHIO HaBbIKa pedeKCHH, MPU3HAHUEM CBOETO IpaBa
Ha OLIMOKY M TaKOTo K€ MpaBa IPyroro 4eaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHUEHTAIIMEN HA MPUMEHEHUE MAaTEMaTUYECKUX 3HAHUMW JJIA pEIeHUs 3a7ad B
00J1aCTH COXPAHHOCTH OKPY’KAIOIIEH CPeJibl, INTAHUPOBAHUS MTOCTYNKOB U OLEHKH MX
BO3MOXHBIX TIOCIIEJCTBUN I OKPY’KAIOIIEH Cpeibl, OCO3HAHHWEM TJIO0AIBHOTO
XapakTepa SKOJOTUYECKUX MPOOIeM U MMyTel UX PeLIeHUs;

8) amanranusi K M3MEHAKWIIMMCH YCJIOBHUSAAM COLUAJIBHOW W NPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JEHCTBUSIM B YCIOBHUSIX HEONPEAETIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEUM KOMIIETEHTHOCTH 4Y€pE3 MPAKTHUYECKYIO NESITEIbHOCTh, B TOM YHUCJE
YMEHHE YUUTHCS Yy JPYTUX JIIOJIeH, IprUoOpeTaTh B COBMECTHOM JEATETbHOCTU HOBBIC
3HaHUS, HABBIKW U KOMIIETEHIIMH U3 ONbITa APYTHUX;

HEOOXOMMMOCThIO B (POPMUPOBAHWUM HOBBIX 3HAHWUW, B TOM YHCIIC
dbopMyJIMpOBaThH UJIEU, TOHSITHUS, TUIOTE3bI 00 OOBEKTAX U SBJICHUSAX, B TOM UHCIIEC
paHee  HEW3BECTHBIX, OCO3HaBaTh JCPUIIUTBI  COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYyallMI0 KaK BbI30B, TPEOYIOIIMII KOHTPMEp, KOPPEKTHUPOBATH IPUHUMAEMBIC
pemeHuss W JAeHCTBUSA, (OPMYIHpPOBATH M OIEHWBATh PHUCKA M TOCJEACTBHUS,
(bopMHUPOBATH OTIBIT.

METAIIPEAMETHBIE PE3YJIBTATDBI



Ilo3naBaTenbHbIe YHUBEPCATbHbIE YUeOHbIE /1eiicTBUS

Ba3oBble Jiornueckue AeiicTBUA:

BBISIBJISITH U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKUA MAaTEMaTUYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUHW MEXIY TMOHATHAMH, (OPMYJINPOBATH
OTIpENICIICHNs] ~ TIOHSATUH,  yCTAaHABIMBAaTh  CYIECTBEHHBIH  TMPHU3HAK
KJaccu(ukanuy, OCHOBaHUSA JJig OOOOIIEHHUS W CpPaBHEHHS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

BOCIIPUHUMATh,  (QOpMyIUpOBaTH H  MPeoOpa3OBBIBATH  CYXKICHHS:
yTBEpAUTENIbHbIE U OTpULATENIbHbIE, €IWHUYHbIC, YacTHble MU 0OIIue,
YCIJIOBHBIE;

BBISIBJISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS
B (aKTax, IaHHbIX, HAONIOJACHUSIX U YTBEPXKICHUSX, MpeasiaraTb KpUTepUuu
JUISL BBISIBIICHUS] 3AKOHOMEPHOCTEN U ITPOTUBOPEUHH;

JIeNaTh BBIBOJBI C MCIOJB30BAaHUEM 3aKOHOB JIOTHKH, JACAYKTHBHBIX U
WHYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIIOUSHU 110 aHAJIOTHH;

pa30OupaTh JT0Ka3aTebCcTBA MAaTEMATHYECKUX YTBEPXKICHUM (MPsSMbIE U OT
NPOTUBHOTO), MPOBOIAUTH CAMOCTOSITETFHO HECIOXKHBIE JI0Ka3aTeIhCTBA
MaTeMaTH4ecKux (aKTOB, BBICTPAWBaTh apPTyMEHTAIMIO, MPUBOIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIIOCOO pemeHus y4eOHOM 3ajayu (CpaBHUBATh HECKOJIBKO
BApHAHTOB pEIICHUsA, BBHIOMpATh HauWboJee MOIXOMIMMA C Y4ETOM
CaMOCTOSITENTFHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareiLCKe 1eHCTBUA:

WCIIOJI30BaTh BOMPOCHI KaK WCCIIENOBATEIbCKAA HHCTPYMEHT TO3HAHUSA,
dbopMynupOBaTh BOMPOCHI, (PUKCUPYIOUIUE MPOTUBOPEUHE, MPOOIIEeMY,
CaMOCTOSITENTHO ~ YCTaHABIMBATh HCKOMOE H© JaHHOe, (OPMHUPOBATH
THIOTE3Y, apTyMEHTHPOBATh CBOKO TIO3UINIO, MHCHHUE;

MPOBOJUTh TI0O CaMOCTOSITEIbHO COCTaBIICHHOMY TIUIAaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE MCCIIEIOBAHNUE IO YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO O0BEKTA, 3aBUCUMOCTEH OOBEKTOB MEXKTY COOOM;
CaMOCTOSITeILHO (OPMYJIMPOBATH OOOOIEHHUS W BBIBOJABI MO pe3yJibTaTam
MPOBEICHHOTO HAONIOJCHUS, WCCIICIOBAaHUS, OIICHUBATH JOCTOBEPHOCTH
MTOJTYYCHHBIX PE3yIbTaTOB, BEIBOJOB U 000OIIECHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpoOIecca, a TaKXKe BBIIBUTATh
MPEATNOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaumeii:

BBIABJIATE HCOOCTATOYHOCTh H N30BITOYHOCTD I/IH(l)OpMaHI/II/I, JaHHBIX,
HCO6XOI[I/IMBIX AJI1 pCIICHUSA 3a1a49U,



BBIOMpaTh, AaHAJIM3UPOBATH, CHUCTEMATU3UPOBaTh U HUHTEPIPETUPOBATH
HH(pOpMAINIO Pa3IMYHBIX BUIOB U (HOPM MIPECTABICHHUS;

BBIOMpaTh (GopMy MpeacTaBieHUs HWHPOpMAIMU W  WLIIOCTPUPOBATH
pemiaeMble  3aJayd  CXeMaMu, JuUarpaMMamu, HWHOW Tpadukod U HX
KOMOHMHAIIMSIMU;

OIICHUBATh HAIEKHOCTh HMHOOPMAMK 110 KPHUTEPHAM, MPEII0KSCHHBIM
y4YuTENEM UIN CHOPMYIHUPOBAHHBIM CAMOCTOSITEILHO.

KoMmyHnKkaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe JeHCTBUS:

BOCTIpUHUMATH U (OPMYIIMPOBATH CYKJICHUS B COOTBETCTBUH C YCIOBHIMH U
HEeIIMHU OOIIEHUs, ICHO, TOYHO, TPAMOTHO BBIP@)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M THCBMEHHBIX TEKCTaX, JaBaTh TOSCHEHHUS TIO XOIy peIICHUS
3aJ1a4M, KOMMEHTHUPOBATh MOJYUYCHHBIN PE3yJIbTaT;

B X0Jie OOCYXKICHHSI 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMHI,
poOJIeMBI, pelIaeMol 3a/iau, BBICKA3BIBATh WJICH, HAICJICHHBIC HA TIOWCK
pEIICHMS], COTIOCTABIISATh CBOU CYXKICHUS C CYXKIACHUSIMU JPYTUX YIYACTHUKOB
auanora, OOHApyXWBaTh DPA3IMYU€ U CXOACTBO TMO3UIIUNA, B KOPPEKTHOU
dbopme hopMyITHPOBATh Pa3HOTIACHS, CBOM BO3PAKCHUS;

MIPE/ICTABIIATh PE3YJIbTaThl PEHICHUS 3aJ1auH, SKCIIEPUMEHTA, UCCIICIOBAHNS,
NPOEKTa, CAMOCTOATEIHLHO BBIOUpaTh (OpMAaT BBICTYIUICHHS C YUETOM 3a71ad
MPE3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMATh W WCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUTYTBHON
paboThI PU PEIICHUH YYECOHBIX MATEMAaTHUYECKUX 3a/1a4;

NPUHUMATH 11€Jh COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATh OPraHU3aINIo
COBMECTHOW pabOThl, pacmpenensaTh BHABI paboT, JOrOBapHUBAThCH,
00CYXIaTh MPOIECC M PE3yJIbTaT PabOTHI, 0000MATh MHEHHSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIPYNmNoBBIX (opMax paboTel (00CyXjaeHUs, O0OMEH
MHEHHUSIMH, MO3TOBBIE IIITYPMBI M JIPYTHE), BHITIOIHATH CBOIO YacTh paOOTHI U
KOOPJIMHUPOBATh CBOM JICUCTBUS C IPYTUMH YICHAMH KOMaHbI, OIICHUBAThH
KaueCcTBO CBOETO BKJIaga B OOmUHA  TPOAYKT TIO  KPUTEPHUSIM,
chOpMyTUPOBAHHBIM YYaCTHUKAMH B3aMMOICHCTBHSI.

PeryisiTuBHbIE YHMBepcaJbHbIe YueOHbIE NeiCTBUSA
Camoopranusanus:

CaMOCTOSATENILHO COCTABJIATH IUIAH, AJITOPUTM pelleHus 3anayu (Wik ero
4acTh), BBIOMPATH CIOCOO pPEIICHHs C YyYETOM HMMEIOLIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBaTb MU  KOPPEKTUPOBATH
BapHAaHThI PELICHUN ¢ Y4ETOM HOBOW MH(pOpMaLUU.

CaMOKOHTpOJIb, 3M0]_[I/IOHaJ1]>Hblﬁ HHTEJJICKT.



e BJAJETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIeHNs] MaTEMaTUYECKOM 3a1auu;

e TMPEIBUAETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYThH MPU PELICHUU 3a/1a4H,
BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBLCTB,
HalJEHHBIX OIIHUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3yJbTaTa ACATEIBHOCTH IOCTABICHHOW LIEIHU U
YCIIOBHSIM, OOBSCHATH MPUYMHBI JOCTHIKEHMSI WIIM HEJOCTHXKEHMS IIEJIH,
HaXOJMTh OIIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHPEJMETHBIE PE3YJ/IBTATDBI

K konmy oOydenuss B 7 kJjacce oOOydYaromUCsS TMOMYYUT CIIEIYIOIIHNE
pEeAMETHBIE PE3YIbTATHI:

Yucji1a 1 BBIYUCTICHUSA

BeimonuaTh, coueras yCTHbIE W THMCbMEHHBIE TPUEMBI, apuPMETHUECKUE
JNEUCTBUS C PAllMOHATbHBIMU YUCIAMU.

HaxoguTe 3HaueHHS YHCIIOBBIX BBIPAKEHUHN, NPUMEHATH pPa3HOOOpa3HbIC
CrocoObl M TPUEMBI BBIYUCICHUSI 3HAYEHUH JIPOOHBIX BBIPAXKEHUM, COAEpIKaIIUX
OOBIKHOBEHHBIE U JECATUYHbBIE TPOOH.

[lepexoauts OT omHOW (QoOpMBI 3amucu 4YuceNl K Apyrou (mpeoOpa3oBHIBATH
JECATUYHYIO IpoOb B OOBIKHOBEHHYIO0, OOBIKHOBEHHYIO B JIECSTHYHYIO, B YACTHOCTHU
B OECKOHEUHYIO JECATUYHYIO IPOOB).

CpaBHUBATH U YNOPAI0YMBATH PAlIMOHAJIBHBIC YKCIA.

OKpyrasTh yucia.

BpINONHATE NPUKKUIKY W OLEHKY pe3yJibTaTa BBIYMCIEHUM, OLEHKY 3HAYEHUU
YUCJIOBBIX BbIpaKEHUU. BBIMOMHATE ACHUCTBUS CO CTENEHSIMHU C HaTypalbHbIMU
MOKa3aTEISIMH.

[IpuMeHsTh MpPU3HAKKU JIETMMOCTH, PA3JIOKEHUE HAa MHOXKUTENIU HATYypalbHBIX
qyuces.

Pematb MpakTUKO-OPHUEHTUPOBAHHBIE 3a7auyM, CBS3aHHbBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPUHOHAIBHOCTBIO BEJIMYMH, MPOIEHTAMH, WHTEPIPETUPOBATH
pe3yJbTaThl PEUICHUs 3a7ad C Y4YETOM OTIPAaHUYEHUM, CBSA3AHHBIX CO CBOWMCTBAMU
paccMaTpUBaEMbIX 0OBEKTOB.

AJsredpanvecKue BbIPaKeHUsI

Hcnonb3oBath anredpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B
polecce OCBOEHUSI yueOHOro MaTepHala.

Haxomute 3HadeHusT OyKBEHHBIX BBIPAKCHWA TpHU 33JaHHBIX 3HAYCHHIX
NIEPEMEHHBIX.



Brinonuats npeoOpa3oBaHusl LEIOTO BBIPAXKEHUS B MHOTOWICH MPUBEACHUEM
M0JIOOHBIX CJIara€MbIX, PACKPBITHEM CKOOOK.

BpINONHATE yMHOKEHHME OJHOWICHA HAa MHOTOWIEH M MHOIOWIEHa Ha
MHOT'OYJIEH, TPUMEHSIThH (POPMYJIbI KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcymecTBIATh  Pa3ioKeHUEe MHOTOWICHOB HA MHOXKHTEIH C IOMOIIBIO
BBIHECEHUS 32 CKOOKU OOIIETO MHOXXHTEISA, TPYNIUPOBKH CIIara€MbIX, IIPUMECHECHHUSI
(dbopMyIT COKpAMEHHOTO YMHOKEHUS.

[IpumensaTs mpeoOpa3oBaHUsS MHOTOYWICHOB JJISl PEUICHUSI PA3IMYHbIX 3a/1a4 U3
MaTeMaTUKH, CMEXHBIX MIPEIMETOB, U3 PEATbHON MPAKTUKHU.

Hcnonb30BaTh CBOWCTBA CTENEHEW C HATypaJbHBIMU IIOKA3aTEJsIMU IS
npeoOpa3oBaHus BBIPAKECHUIA.

YpaBHeHUS U HEPABEHCTBA

Pemare nuHEliHBIE ypaBHEHHS C OJHOW IEPEMEHHOH, MPUMEHSS IpaBUiIa
nepexoa OT UCXOIHOTO YPABHEHUS K paBHOCWILHOMY emy. [IpoBepsTh, aBisieTCs au
YHUCIIO KOPHEM YPaBHEHUS.

[Ipumensaty rpaduueckue METOIbI MPU PEIICHUN JTHHEHWHBIX YPAaBHEHUN W UX
CUCTEM.

[TonOGupate mnpuMepsl TApP YHUCEN, SBISIONIUXCS PEIICHUEM JIMHEHHOTO
YPaBHEHHUS C ABYMSI IEPEMEHHBIMU.

CtpouTh B KOOPJAMHATHON MJIOCKOCTH TpaduK JMHEHHOTO YpaBHEHUS C JABYMS
NIEPEMEHHBIMH, TTOJIB3YSICh TPa(PUKOM, MPUBOIUTH TPUMEPHI PEIICHUS YPaBHEHUS.

Pemats cuctembl IBYX JIMHEHHBIX YpPaBHEHHU C JByMs MEPEMEHHBIMHU, B TOM
qucie rpaguuecku.

CocTaBiaTh M pemaTh JUHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEUHBIX
YPABHEHHUN IO YCJIOBHIO 3aJ]1a4d, UHTEPIPETUPOBATh B COOTBETCTBUHM C KOHTEKCTOM
3a71a4M MTOJy4YEHHBIN PE3YJIbTAT.

DOyHKIUA

N3o00paxaTh Ha KOOPJWHATHOM MPSIMON TOUKH, COOTBETCTBYIOIIHME 3aJJaHHBIM
KOOpAMHATAaM, Jy4H, OTPE3KH, UHTEPBaJbl, 3AlMChIBATh YHCIOBBIE MTPOMEKYTKU Ha
anre0pandecKoM sI3bIKe.

OTmeuaTp B KOOPJIMHATHOM IUIOCKOCTH TOYKM MO 33JaHHBIM KOOpJHMHATaM,
cTpouTh rpaduku TuHEHHBIX GyHKIMA. CTpouTh Tpaduk GyHKINH y = [X|.

OnuceiBaTh C MOMOIIBIO  (PYHKIMHA HM3BECTHBIE 3aBUCHUMOCTH  MEXKIY
BEJIMYMHAMH: CKOpPOCTb, BpEMS, PACCTOSHHUE, I€HA, KOJHWYECTBO, CTOUMOCTb,
IPOU3BOJAUTEIBHOCTh, BpEMsl, 00BEM paOOTHI.

Haxonuth 3HaueHre PyHKIIMU 110 3HAYCHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco0 MpeACTaBICHUS W aHainu3a MHGOpPMAIINH,
U3BJIEKATh U MHTEPIIPETUPOBATH HHPOpMAIINIO 13 rpadKOB peaIbHBIX MPOILIECCOB U
3aBUCHUMOCTEMN.



K xonmy oOyuenus B 8 KkJjacce OOydJarOmIMIACS TMONMYYUT CIEAYIOIIHEC
IIPEIAMETHBIE PE3YJIBTATHI:

Yuciia ¥ BBIYMCICHUS

Hcnonp30BaTh HavyaJbHBIE NPEACTABICHHUS O MHOXECTBE JEHCTBUTEIBHBIX
YuCeN Il CPaBHEHUS, OKPYTJIEHUS M BbIYUCIECHUN, U300paxaTh JEHCTBUTEIbHBIC
4yycila TOYKaMU Ha KOOPJAWHATHOM MIPSMOM.

[IpuMeHsTh MOHATHE apUPMETUUECKOTO KBAJpPaTHOTO KOPHSA, HAXOJIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3Yysl MPU HEOOXOAMMOCTH KAaJbKYJSATOpP, BBITOJIHATD
npeoOpa3oBaHusl BBIPAKEHUM, COJAEpKAIMX KBaJpaTHbIE KOPHHU, HCHOJIb3YS
CBOMCTBA KOPHEH.

Hcnonb3oBaTh 3anucu OOJIBIIMX W MaJIbIX YHMCEJ C MOMOULIBIO JIECATHYHBIX
npoOeii u creneHelt yucna 10.

AJuiredOpanvecKue BbIPaKeHUs!

[IpuMeHATP TMOHATHE CTENEHHM C LEJbIM  [0KAa3aTelleM,  BBIITOIHATH
npeoOpa3zoBaHus BBIPAXKEHHM, COAEPKALIUX CTETIEHH C LEIbIM IT0KA3aTEIEM.

BrINoONHATE TOXKIECTBEHHBIE TTPEOOPa30BaHUsl PAIMOHAIBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ACHUCTBUYN HAJ MHOTOYJIEHAMH U alre0pandyecKuMu ApoosiMu.

PacxitanpiBaTh KBaApaTHBIN TPEXWIEH HA MHOKUTEIIU.

[IpumensaTy npeoOpa3oBaHus BBIPAKEHUHN I PEIICHHS Pa3IMYHBIX 3a/1ad U3
MAaTE€MaTHKH, CMEXKHBIX MIPEJIMETOB, U3 PEATLHON MPAKTUKH.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHENHBIEC, KBaJpaTHbBIE YPAaBHECHHUS W pPAUMOHAIBbHBIE YPaBHEHUS,
CBOJSILIMECS K HUM, CUCTEMBI IByX YPAaBHEHU C ABYMS IEPEMEHHBIMHU.

[IpoBOIUTE TPOCTEUIINE HUCCICAOBAHUSA YPABHEHUM M CUCTEM YpPABHECHUH, B
TOM YHCJIE C IPUMEHEHHEM TpaUUeCKUX MPEACTaBICHUH (yCTaHaBIMBAThb, UMEET JIU
YPaBHEHUE WM CUCTEMA YPABHEHUH PELLIEHNUs, €CIIU UMEET, TO CKOJIBKO, U ITPOYEe).

[TepexoauTh OT cioBecHOW (OPMYIUPOBKM 3adauv K e€ anredpandyeckoin
MOJENU C T[IOMOUIBIO COCTABJICHUS YPABHEHHUS WM CHCTEMBl YpPaBHEHUH,
MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJa4H NIOJIyYEHHBIN PE3YIIbTAT.

[IprmMeHITh CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CPABHEHMS, OLIEHKH, PEIIAThH
JIMHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHOM U MX CUCTEMBI, J1aBaTh IPaPUUECKYIO
WJUTIOCTPALMIO0 MHOYKECTBA PEUICHUN HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUA

[lonuMaTh ¥ HMCHOJIB30BaTh (PYHKIIMOHAJIbHBIC TMOHATHS W SI3bIK (TEPMUHBI,
CUMBOJINYECKUE OOO3HAUEHMS), OMpPEAENATh 3HAUYCHHE (QPYHKIUM 1O 3HAYEHUIO
apryMeHTa, ONpeeNsITh CBOMCTBA (YyHKIIUU 10 €€ rpaduKy.

Ctpoutsb rpaduku 3J1eMEeHTapHbIX QYHKIUI BUAA:

y=k/x,y =x2,y =x3,y = [x|, y = VX, OIIHCBIBATb CBOHCTBA YHCIOBOIl PYHKIIHH
1o e€ rpaduky.



K xonmy oOyuenus B 9 kJjacce oOOydJarOmIMICS TMOMYYUT CIEAYIOIIHEC
MIPEIMETHBIE PE3YJIHTATHI:

Yucjaa 1 BLIYMCIEHUS

CpaBHMBATh ¥ yHIOPSAOUMBATH PATUOHAIBHBIE U UPPALIMOHAIBHBIC YHCIIA.

Brimonuars apudmeTnyeckue IeHCTBUS C pallMOHAIBLHBIMU YHCIIAMU, COYETas
YCTHBIE W MHUCHMEHHBIC MPUEMBI, BBINOJHATH BBIUYHUCIEHHUS C HPPANUOHATBHBIMHU
YHUCJIAMH.

HaxonuTh 3HaueHUs CTENEHEW C LEJBIMU MMOKA3aTeIsIMU U KOPHEU, BBIYUCIIATH
3HAYEHUS YUCITIOBBIX BBIPAKCHUH.

OKpyryiiTh  AEUCTBUTEIBHBIE YMCHA, BBINOJIHATH NPUKUAKY pE3yJibTaTa
BBIYMCIICHUH, OLICHKY YMCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEHbIE U KBaIpATHBIEC YPABHEHUS, YPABHEHUSI, CBOJSAIIUECS K HUM,
npocTeime ApoOHO-paAIIMOHAIBHBIC YPABHEHUS.

PemaTe cucTeMbl JBYX JIMHEMHBIX YPaBHEHUM C JABYMs NEPEMEHHBIMU H
CHUCTEMBI IBYX YPABHECHUI, B KOTOPBIX OJJHO YPABHEHHUE HE SIBJISIETCS TUHEHWHBIM.

Pemath TekcTOBBIE 3ajayM  anreOpaMvYecKUM  CIIOCOOOM € TIOMOIIIBIO
COCTaBJICHUS YPABHEHUS WJIA CUCTEMBI JIByX YPABHEHHH C JBYMS ITEPEMEHHBIMM.

[IpoBOAUTE TIPOCTEUINIME HMCCIEIOBAaHUS YPAaBHEHHM M CHUCTEM YpaBHEHUH, B
TOM YHUCJIE ¢ MPUMEHEHHEM TpauuecKux npecrapieHui (yCcTaHaBIUBaTh, UMEET JIU
ypaBHEHHE WIH CUCTEMA YPaBHEHUU PEILICHHUS], €CIIM UMEET, TO CKOJIBKO, U IIPOUee).

Pemrare nMHEHHBIE HEpaBEHCTBA, KBaJpaTHBIC HEPABEHCTBA, H300pa)kaTh
pellieHuE HEPAaBEHCTB HAa YMCJIOBOM NPSIMOM, 3alMChIBATh PEUICHHE C TMOMOIIbIO
CHMBOJIOB.

PemaTte cuctemsbl JIMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPABEHCTBO, N300pa)kaTh PEIICHNE CUCTEMbl HEPABEHCTB HA YMCIIOBOM
MPSIMOiA, 3aMMCHIBATh PEUIEHHUE C TTOMOIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PEIIEHUH PA3JTUYHBIX 33/1a4.

DOyHKUUA

PacriosnaBate (PyHKIIMM w3ydeHHBIX BUIOB. [loka3piBaTh CXEMaTHUYECKH

pacrooKEeHUEe Ha KOOPIUHATHON IJIOCKOCTH IpapuKoB QyHKIMIA Buaa: y = KX, y =
kx +b,y=k/Ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBHCHMOCTH OT 3HaYCHUI
KO3 UIIUEHTOB, ONUCHIBATH CBOWCTBA (DYHKIIUH.

Crpouth u u300paxkaTb CXEMaTHYECKH Tpa@UKA KBAaJAPATUUYHBIX (DYHKIIHMA,
OMKCHIBATH CBOMCTBA KBAJIPATUUHBIX (PYHKUUN MO UX Ipadukam.

Pacno3naBath kBaapaTuyHyro (yHKUMIO 1O (OpMyJe, NPUBOJIUTH MPUMEPHI
KBaIpaTUYHBIX (YHKLHIA U3 peaTbHOMN )KU3HU, PU3UKHU, TEOMETPHH.



YucioBBIE MOCIE10BATEILHOCTH U NIPOrPecCUm

Pacnio3znaBaTh apu(pMETHUECKYI0 U T€OMETPUUECKYIO MPOrPECCUU MPHU Pa3HbIX
croco0ax 3aaHusl.

BbIMONHATE  BBIYMCIEHHST C  HWCHOJNb30BaHWEM  (GOpMyd N-r0  YieHa
apu(pMETUYECKON U T€OMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N300paxxarb 4jeHbl MOCIEAOBATEJIBHOCTH TOYKAMHU Ha KOOPAWUHATHOU
IUIOCKOCTH.

Pewars 3a1a4yu, CBS3aHHbBIE C YUCIOBBIMU MTOCIIEA0BATEILHOCTAMHU, B TOM YHCIIE
3aJaud U3 PEATbHOM KHU3HM (C MCIOJIb30BAaHUEM KaJIbKYJIATOpa, LU(QPOBBIX
TEXHOJIOTHi1).

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA «AJITEBPA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

7 KJIACC
KounuectBo DJIeKTPOHHBIE
No /it HaumeHoBaHue pa3iesioB U TeM 4yacoB (undposbie)
) NPOrpamMmbl o0pa3oBaTejbHbIE
Bcero
pecypchl
1 Uucna v BEIYKCIICHUS. o5 bu6mmorexa [JOK
Panmonansabie uncia https://m.edsoo.ru/7f415b90
bu6mmorexa [JOK
2 Anrebpandyeckue BhIpaKEHUS 27 httos://m.edso0.ru/7f415b90
bub6mnoreka IIOK
3 YPaBHCHNUA 1 HEPABCHCTBA 20 https://m.edso0.ru/7f415b90
bu6mmoreka [JOK
4 K ) 24
0OpAUHATS! H rpaguicH. Pyricin https://m.eds00.ru/7f415b90
5 [ToBTOpeHnue u 06061IeHNE 6 bubmmorexa [JOK

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

KoimnuecTBo DJIEKTPOHHbIE
No 1/ HaumeHoBaHMe pa3/ieioB U TeM 4acoB (undposbie)
NMPOrpaMMmblI o0pa3oBaTe/bHbIE
Bcero pecypebi
1 Uwucna u Beranciienns. KBagpatasie 15 bubnuoreka [JOK
KOpHHU https://m.edsoo.ru/7f417af8
5 UYucna u Beruuciaenus. CTeneHs ¢ 7 bubmuoreka [JOK
LIEJIBIM ITOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 AnreGpanyeckue BbIPaXKeHHUs. 5 bubmuorexa [JOK
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 AnreGpanyeckue BbIpaXeHHUs. 15 bu6mmoreka [IOK
Anrebpanueckast 1poOb https://m.edsoo.ru/7f417af8
5 YpaBHEHUS 1 HEpABEHCTBA. 15 bubnmnorexa [JOK
KBanpatHbie ypaBHEHUS https://m.edsoo.ru/7f417af8
5 VYpaBHenus u HepaBeHCTBa. CUCTEMBI 13 bubmuorexa [JOK
YpaBHEHHUN https://m.edsoo.ru/7f417af8
7 YpaBHEHUs 1 HEPABEHCTBA. 12 bubmuorexa [JOK
HepaBencrtBa https://m.edsoo.ru/7f417af8
8 Oynaknuu. OCHOBHBIE TTOHATHUS 5 E’:;f:;&f;;i?roulli f417af8
9 Oyakun. YucaoBeie GyHKITUN 9 E;I:SH;I;T:J;(?SII; £417af8
10 [ToBTOpenue n 0600IIEHUE 6 Eg{iﬁﬁfgggﬁ}; £417af8
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9 KUIIACC

KoanuectBo DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM 4acoB (undposbie)
n/n MPOrpamMmmMbl o0pa3oBaTe/ibHbIE
Bcero pecypeb
1 Yucna v BEIYUCIICHUS. 9 bu6mmorexa [IOK
JleficTBUTENIbHBIE YHCIIA https://m.edso0.ru/7f419d08
5 YpaBHEHUs 1 HEPABEHCTBA. 14 bubnmoreka [JOK
VYpaBHEHUS ¢ OJHON TEPEMEHHOMN https://m.edso0.ru/7f419d08
3 YpaBHEHUs 1 HEPABEHCTBA. 14 bubnmnorexa [JOK
CucremMsl ypaBHEHUI https://m.edso0.ru/7f419d08
4 YpaBHEHUs 1 HEPaBEHCTBA. 16 bu6muoreka [{IOK
Hepasencraa https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
° OyHKiH 16 https://m.edso0.ru/7f419d08
bubmuoreka [JOK
6 YucIioBbIe MOCIEN0BATEIBHOCTH 15 httos://m.edsoo.ru/7f419d08
7 [ToBTOpenwue, 06001IIEHNE, 18 bubmuoreka [JOK
CHUCTEMAaTU3alMsI 3HAHUH https://m.edsoo.ru/7f419d08
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COAEP)KAHUE YYEBHOI'O HNPEIMETA <« I'EOMETPUSA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

7 KIIACC

HavanpHble nonaTus reomerpun. Touka, npsmMas, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTtukanbHble uW cMmexHbIe yriabl. buccekrpuca yrna. JlomaHnas,
MHOTOYToJIbHUK. [TapanneabHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MHDE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOIIBIO LMPKYJS M JIMHEUKH. TpeyroyibHUK.
BricoTa, Mennana, 6uccekTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIN M  PaBHOCTOPOHHUN  TpPEyroidbHUKH. HepaBeHCTBO
TPEYTOJbHHUKA.
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CoiicTBa M MNpU3HAKA PABHOOENPEHHOTO TpeyroyibHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJIbLHUKOB.

CBolicTBa M IPU3HAKKU NapaJIeNbHBIX MPAMBIX. CyMMa yIilOB TPEYTOJIbHHKA.
Brenrnue yribl TpeyrosibHUKa.

[IpssMOyTONIBHBIA ~ TPEYTrOAbHUK. (CBOWCTBO MEIHMAHBI IPSAMOYTOJBHOTO
TPEyTrOJbHHUKA,  MNPOBEAEHHOM K  rumoreHy3e.  [Ipu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOIBHBIN TPEYTONBHUK C yIiioM B 30°.

HepaBeHncTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yryie U OOoJIbIIell CTOpPOHE TPEYroJIbHUKA.
IleprieHIUKYIISAp U HAKIIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTtpuca yrma W CepeIMHHBIN
NIEPIIEHINKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOpAa M JuUaMeTp, HuX cBoilcTBa. B3ammnoe
PacIOJIOKEHUE OKPYKHOCTU M mpsAMon. KacatenbHas M cekymas K OKpPY»XHOCTH.
OKpy»XHOCTb, BIHMCaHHas B yroj. BrnucaHHas W omnMcaHHas OKPYXHOCTHU
TPEYTOJIbHHUKA.

8 KVIACC

Yereipéxyronpauku. [lapamnenorpamm, ero npu3Haku u cBoucTBa. YacTHbie
clly4au MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOoMO, KBajpar), UX MPU3HAKU U
cBorictBa. Tpamemusi, paBHOOOKas Tpamerus, €€ CBOMCTBA M NPHU3HAKHU.
[IpsimoyrosibHas Tpanenus.

Meton ynBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEeMa O IPOMOPLHMOHATIBHBIX OTPE3KAX.

Cpennue JIMHAN TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Tonobue TpeyrodbHUKOB, Kod(pdunueHT momoous. Ilpusznaku momgoOus
TpeyroJbHUKOB. [IpruMeHeHne noqo0ust mpy peleHny NpakTHYeCKUX 3a/1a4.

CpoiicTBa 1uIomaael reomerpuueckux Guryp. Dopmynbl A IUIOLIAAH
TPEYroJIbHHUKA, NapajuienorpaMma, pomOa u Tpanenuu. OTHOILIEHHE IUIOIIAIEH
noI00HBIX GUTYP.

Brluncnenne miomaaeid TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perienun
NPaKTUYECKUX 3a]1a4.

CuHyC, KOCHHYC, TAHI'€HC OCTpPOTO yIJla MNPSAMOYTOJIbHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUTrOHOMETpUUYECKHEe (OYHKIIMH
yrioB B 30, 45 u 60°.

BnucanHble W LIEHTpaJbHbIE YIJbl, YIOJ MEXAY KacaTelbHOW M XOpPIOH.
Yriel  MexIy XopJaMM M CEeKyIUMMH. BrmcaHHble M ONMCaHHbBIE



YEThIPEXYTOJIBHUKHA. B3auMHOE pacnosiokeHHe IByX OKpyxkHocTed. Kacanwue
okpyxHOcTeil. O0mne KacareabHbIe K ABYM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreic ymioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOXK1eCTBO. DOPMYJIIbI IPUBEICHHUSL.

Pemenne tpeyronpHukoB. Teopema KOCHMHYCOB M TEOpPEMa CHHYCOB.
Permenne mnpakTUYeCKMX 3aJad C HCIOJIB30BAHHEM TEOPEMbl KOCHHYCOB W
TEOpPEMBI CHUHYCOB.

[IpeobpazoBanue nmomoous. [Togodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mNpPOM3BENECHUH OTPE3KOB XOpPJ, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOpPEMa O KBaJpaTe KacaTelbHOI.

Bektop, anuHa  (MOIynb)  BEKTOpA,  COHAINpaBIEHHBIE  BEKTOPBI,
IPOTUBOIMOJIOXKHO  HANpaBJICHHBIE  BEKTOPHI, KOJUIMHEAPHOCTh  BEKTOPOB,
pPaBEHCTBO BEKTOPOB, OINEpali HaJ BeKTopaMu. Pa3noxeHue BeKTOpa MO JABYM
HEKoJTMHeapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKansipHOE NpOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JJIs1 HAX0KJICHUS JJIMH U YIJIOB.

JlexkapTOBbI KOOPAWHATHI HA TUIOCKOCTH. YpaBHEHUS MPSAMON M OKPYKHOCTH
B KOOpJMHATaX, NEPEeCceUeHNe OKPYKHOCTEH M MpsAMBIX. MeTo KOOpAMHAT U €ro
IpUMEHEHUE.

ITpaBuiibHBIE MHOTOYrojibHUKH. JlnuHa OKpyKHOCcTH. [I'pamycHas u
panuaHHas Mepa yrJia, BBIYMCIEHHE IUIMH YT OKpykHocTel. [lmomans kpyra,
CEKTOpPa, CErMEHTA.

JIBM>KeHHS TUIOCKOCTH M BHYTPEHHUE CUMMETpuHu GUryp (daeMeHTapHbIC
npeactasienus). [lapannensHbiii nepenoc. [ToBopor.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA IIPOI'PAMMDBI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

JInuyHOCTHBIE pe3yJbTaTbhl OCBOCHHS MpOrpamMMbl ydeOHOro Kypca
«I"eomeTpus» XxapakTepus3yrTCs:

1) naTpuoTHYeCcKoe BOCIMTAHUE:

IIPOSIBJICHUEM HHTEpeca K [POLUIOMY M  HACTOSAIIEMY POCCHUUCKOU
MAaT€MaTUK{, LEHHOCTHBIM  OTHOUIEHMEM K  JIOCTYIKEHHMSIM  POCCHMCKHX



MAaTEMAaTHUKOB M POCCHUMCKOW MaTEMATHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JTOCTIKEHU B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJHEHUIO 00SI3aHHOCTEH rpaklaHMHA U PEaU3al[uu €Tro
npaB, MPEJICTAaBIEHUEM O MaTEeMaTHYECKUX OCHOBaX (YHKIMOHHUPOBAHUS
pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOLEAYP IPaKIAHCKOro oOliecTsa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYX AEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHIKEHUN HAyKH, OCO3HAHUEM BAKHOCTHU
MOPaJIbHO-3TUYECKUX TPUHIUIIOB B IESTEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YacTHE€ B PpEIIEHUWU MPAKTUUYECKUX 3aaad
MaTeMaTUYECKOW HaIMpaBIC€HHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYECKOTO
oOpa30oBaHus Ha TMPOTSHKEHMM BCEHM JKMU3HHU MJisl YCHEImHOW TpodeccroHaIbHOM
NESATENbHOCTH U PAa3BUTHUEM HEOOXOJUMBIX YMEHHI, OCO3HAaHHBIM BBHIOOPOM H
MOCTPOEHUEM MHJMBUIyalIbHOU TPAEKTOPUU 00pPA30BAHMS M )KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K  OMOILIMOHAJBHOMY U  3CTETUYECKOMY  BOCHPHUATHUIO
MaTEeMaTUYECKUX OOBEKTOB, 3a7ad, PEHICHUH, pacCyX IACHH, YMEHUIO BUIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalUuell B [JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4YHBIX
MPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEUYECKOM
NEeATENbHOCTH, TANOB €€ Pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALINH,
OBJIQJICHUEM SI3BIKOM MaT€MaTHUKH U MAaTeMaTUYECKOU KYJIbTypOWl KakK CpPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEIOBATEIbCKON
NEATEIbHOCTH;

6) ¢usuveckoe Bocnutanue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl U
IMOIMOHAJIBLHOIO 0JIAaronmoJIyYns:

TOTOBHOCTBIO IPUMEHATh MAaTEMATHUYECKHE 3HAHUS B HHTEPECAX CBOETO
3I0pOBbsl,  BEIEHHS  3J0pOBOro oOpa3a KW3HM  (340pOBOE  IUTAHUE,
cOalaHCUPOBAHHBIM PEXUM 3aHATUM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HAaBBIKA pPEQPICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TAKOT'O )K€ MpaBa JIPyroro 4eJoBeKa;

7) 3K0J10rH4YeCcKOoe BOCIIUTAHNE:

OpUEHTAallMEN Ha NMPUMEHEHWE MAaTEeMaTUYECKUX 3HAHUM NIl PElIeHUs 3a7a4
B 00JIaCTH COXPaHHOCTH OKpY>Karolledl cpe/pl, IMIAaHUPOBAHUS TMOCTYNKOB U



OLICHKM WX BO3MOJKHBIX IIOCJIEACTBUN MJisi OKPY’)KAIOIIEH Cpebl, OCO3HAHUEM
rJ100aJIBbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM U MyTel UX pelleHus;

8) aganTanusi K M3MEHSIOMMMCS YCJIOBUSAM COUMAJIbHOW U NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JIEMCTBUSIM B YCJOBHUSIX HEONPEAECIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTbCS y APYIHX JIOJEH, MpuoOpeTaTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITA IPYTHX;

HEOOXOJUMOCTbIO B (OPMHUPOBAHUU HOBBIX 3HAHW, B TOM YHUCIE
(opMyJIMpOBATh UJIEU, NOHATHS, TUIIOTE3bl 00 00BEKTaX U SIBICHUAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTyalUlO, BOCIHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPeOYyHOIIMA KOHTpPMEp, KOPPEKTHPOBATh
NPUHUMAEMble pElIeHUs] U ACHCTBUSA, (POPMYJIMPOBATH M OLEHHUBATh PUCKH U
NOCIEeACTBUSL, (POPMHUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTeqbHbIE YHUBEPCAIbHbIE YUeOHbIe 1elicTBUS

ba3oBrble 1oruyecKkue 1efcTBUA:

e BBUIBIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE NMPU3HAKHM MAaTEMaTHYECKUX
OOBEKTOB, TMOHATUHN, OTHOIIEHUH MEXAYy MOHATUAMH, (HOPMYIHPOBATH
onpesieNeHus]  MOHATUM, YCTaHABIMBATh  CYLIECTBEHHBIH  MPU3HAK
KJaccu(ukanuu, OCHOBaHUSA Mg OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
IPOBOJMMOTI0 aHAJIN3;

e BOCIpPUHUMATh, (OPMYIHpPOBaTH M  NPEOOpPa3OBbIBATH  CYXKICHUS:
YTBEpAUTENIbHbIE W OTPULATENIbHbIE, €JIMHUYHBbIC, YacTHbIE U OOIIHE,
YCJIOBHBIE;

e BBIBIATH  MaTEMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
OpoTUBOpeUHsi B (akTax, JaHHBIX, HAOJMIOJEHUSX U YTBEPKIACHUSIX,
npeajaraTb KpUTEPUH ISl BBISIBICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUYMH;

e JleNaTh BBIBOJABI C HCIOJB30BAHMEM 33aKOHOB JIOTMKH, JIEAYKTUBHBIX U
UHAYKTUBHBIX YMO3aKIOYEHUH, YMO3aKIIIOUEHUH 0 aHAJIOTUH;

e pa30upaTh JOKa3aTeIbCTBA MAaTEMATUYECKUX YTBEPKIAEHUHN (MpSAMbIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOATEIBHO HECIIOXHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKUX (aKTOB, BBICTPAWBAaTh AapryMEHTAllMI0, MPHUBOIUTH
IpUMEpPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYXACHNUS;



BbIOMpATh Croco0 pemeHus ydyeOHOW 3aaaud (CpaBHUBATH HECKOJBKO
BApHAHTOB pEIICHUs, BBHIOMpaTh HauOoliee MOAXOAAIMN C Y4YETOM
CaMOCTOATEIIBHO BBIICJICHHBIX KPUTEPUEB).

Ba3oBble ncciienoBarejbckye 1eCTBUA.

UCTIOJB30BaTh BOIMPOCH KaK HCCIEI0BATENbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCH, (PHUKCUPYIOIIUE MPOTUBOPEUUE, MPOOIEMY,
CaMOCTOSITENIbHO ~YCTaHAaBIMBATh HCKOMOE U JaHHOE, (OpMHUPOBATH
TUIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO0, MHEHUE;

OPOBOJUTH IO CaMOCTOSATEIbHO COCTABICHHOMY IUIaHY HECJIOKHBIN
HKCHEPUMEHT, HEOOJIBIIIOE HCCIIeIOBAaHHUE 110 YCTaHOBIECHHIO 0COOEHHOCTEH
MaTEMaTUYECKOr0 00bEKTA, 3aBUCUMOCTEN OOBEKTOB MEKIY COOOI;
CaMOCTOSITENbHO (HOPMYIHpPOBaTH 000OIIEHUSI M BBIBOJBI MO PE3yJbTaTaM
NPOBEJAEHHOIO HAOMIOACHUS, MCCIEAOBaHUS, OLEHUBATh JOCTOBEPHOCTb
MOJYYEHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 0000IICHHMIA;

POTHO3UPOBATh BO3MOXKHOE pPa3BUTHE TMPOIECCa, a TaKKe BBIIBUTAThH
IPENONIOKEHUS O €T0 Pa3BUTUHU B HOBBIX YCIOBHUSAX.

Pabora ¢ undpopmanmeii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGPOPMAILIMH, JTaHHBIX,
HEOOXOMMBIX JIJISl PEIICHHUS 3a]a4H;

BbIOMpATh, aHAJU3UPOBATh, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
MH(OpMALINIO Pa3IUYHBIX BUJOB U (HOPM MPEICTABICHHUS;

BEIOWpaTh (GOpMy TpeACTaBiIeHUS WHHOPMANMA U WUTIOCTPUPOBATH
periaemMbie 3a7ayd  CXeMaMH, [WarpaMmamMu, HWHOW Trpadukod U UX
KOMOHWHAIUSIMU,

OIICHUBATh HAJAEXKHOCTh HHGOPMAIMU IO KPUTEPHUSIM, MPEITI0KECHHBIM
yUHTENIEeM WiIH CHOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHUKAaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE NeHCTBHSA:

BOCIIPUHUMATh U (JOPMYJIMPOBATH CYXACHHUS B COOTBETCTBUU C yCIOBUSMU
U LEISIMU OOILEHHUS], SICHO, TOYHO, TPAMOTHO BbIPaXXaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M NMUCBMEHHBIX TEKCTaX, /1aBaTh ITOSICHEHMS IO XOAYy PELICHMS
3a/1a4i, KOMMEHTHPOBATH MOJyYEHHBIN pE3yIbTaT;

B X0J1e 00CYy:KJIeHHsI 3aaBaTh BOIPOCHI 110 CYIIECTBY OOCY,AaeMOH TeMbl,
npo0JieMbl, peraeMoil 3ajauu, BbICKa3bIBaTh MJIEU, HAlleJIEHHbIE HA MOMUCK
peuIeHUs, COIOCTAaBIATh CBOM CYXKIEHUA C CYXICHUAMM JPYTUX
YYaCTHUKOB JHMAJIOra, OOHApPYKMBATh Pa3IMYM€ U CXOJCTBO MO3ULHUN, B
KOppEKTHOM popme GpopMyTupOBaTh pa3HOTIACHUS, CBOU BO3PAXKECHHUS;
IIPEACTABIATD pe3yJbTaThl  pEUICHUs 3a1a4u, DKCIIEPUMEHTA,
UCCIIEIOBAHMSI, IPOEKTA, CAMOCTOSITENILHO BbIOUpaTh (hOPMAT BBICTYIIICHUS
¢ YU€TOM 3aJ]a4 NPE3CHTALMN U OCOOCHHOCTEN ay/IUTOPHH;



e TIOHMMATH M MCIOJB30BATh MPEUMYIIECTBA KOMAaHIHOW ¥ WHANBUAYATbHON
pabOTHI IpH PEIICHUHN YUYEOHBIX MATEMATHICCKUX 3a]1aY;

e TMPUHUMATH 1I€JTb COBMECTHOM JESATEIHHOCTH, MJIAHUPOBATH OPraHU3AILIUIO
COBMECTHON paboThl, pacnpenessTh BHUIbI padOT, JOroBapUBaTHCA,
00CYKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOICH;

e yYacTBOBaTh B TIpynmnoBbIX (opmax paboTel (00CyxJeHusd, OOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BBIIOIHITH CBOIO YacTh paOOThHI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHS C JPYTUMHU WICHAMH KOMAaHJIbI,
OLICHMBATh KAauyeCTBO CBOEro BKJaJa B OOIIMNA MPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PeryasiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH, AJITOPUTM PpELIEHUs 3a7adyd (WU €ro
4acTh), BBIOMpPATh CIOCOO pEHIeHMs] ¢ Y4ETOM MMEIOIIUXCS PEcypcoB M
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpOBaTb M KOPPEKTUPOBATH
BapUaHThI pEUIEHUI C Y4ETOM HOBOM MH(OpMALUK.

CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJICKT:

e BJAJETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIA Mpoliecca U pe3ysbTara
pelIeHns] MaTEMaTHYECKOM 3a/1a4u;

e MPEIBUAECTH TPYIAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IIPX PELICHUH 3aa4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HallICHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OLICHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH MMOCTABICHHON LIENH U
YCIOBHSIM, OOBSICHATH MPUYUHBI JOCTHOXKCHHS WIM HEIOCTHIKEHUS LENH,
HAXOJUTh OIIUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDI

K xoniy oOyuenus B 7 KJjacce oOOydYaroNIUiCs TMOJYYUT CIEIYIONTUE
MPEeIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh HM3y4yeHHbIE TE€OMETpUYECKHME (DUTYypBl, ONpEenessiTh HX
B3aMMHOE pPacCIoJIOKEHUE, H300paxkaTb TE€OMETPUYECKHE (UIYypbl, BBINOJHATH
YepTeXU M0 YCIOBUIO 3a1ayd. V3MepsaTh JMHEHHBIE W YIJIOBBIE BEIUYMHBI.
PemaTp 3a1au Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH HPEIMETOB B
peanbHOM KU3HU, Pa3MEPOB NPHUPOAHBIX O0BEKTOB. Paznuuarh pasMepsl 3THX
OOBEKTOB IO MOPSAIKY BETUUUHBI.



CTpouTh 4epTERU K TEOMETPUUECKUM 3a/1a4aM.

Ilonp30BaTbCAd IPU3HAKAMHM PABEHCTBA TPEYTOJBHHUKOB, HCIIOJIb30BAThH
MPU3HAKHU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOILHUKOB P PEILICHUH 3a]1a4.

[IpoBOAUTH JOTUYECKUE PACCYKACHUS C MCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[lonp30BaThCsd NPU3HAKAMM PABEHCTBA IMPSAMOYTOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEAMaHbl, IPOBEAEHHOW K  THUIOTEHY3€  NPSIMOYTOJIbHOTO
TPEYTOJBHUKA, B PELICHUHA T€OMETPUYECKUX 3a7a4.

Omnpenenars napaiebHOCTh MPSAMBIX C IIOMOILBIO YIJIOB, KOTOPbIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTe napauieJbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSHAM OT TOYEK OAHOU MPSIMOM A0 TOYEK IPYTOU MPSIMOM.

PemaTe 3amaun Ha KieT49aTol Oymare.

[TpoBOAUTH BBIUMCIEHHUS M HAXOJUTh YHCIOBbIE M OYKBEHHbIC 3HAUYEHUS
yIJIOB B TEOMETPUYECKMX 3aJadyax C MCIOJIb30BAHUEM CYMMBI YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH JBYX MNapAJUICIBHBIX MPSAMBIX CEKylled. Pemares mnpakThudeckue
3a/1a4M Ha HAXO0XJCHUE yIJIOB.

Biaserp MOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIATh
OUCCEKTPUCY yIJla U CePEeUHHBIN MEPIEHIUKYISIP K OTPE3KY Kak FT€OMETPUUECKHE
MECTa TOYEK.

@OopMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMeTpa
OKPYHOCTH, ITOJIb30BaThCSI KX CBOMCTBAMU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPHU
pelLIeHnH 3a1a4.

Biaserb MOHATHEM ONMCAHHOW OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ ueHtp. Ilonb3oBaThead (pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTOJbHHUKA NIEPECEKAIOTCA B OJHOM TOYKE, W O TOM, YTO CEpPEIMHHBIC
IIEPIIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Biianetp NOHATHEM KacaTENbHON K OKPY’KHOCTH, MOJIb30BATHCS TEOPEMOM O
NEPIEHINKYJISIPHOCTH KAaCaTeJIbHOW U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUS.

[lonp30BaThCs MPOCTEUIIMMHU T€OMETPUYECKHUMHU HEPABEHCTBAMM, ITIOHUMATD
UX TIPAKTHYECKUN CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKUE MOCTPOCHHUSI C IIOMOLIBIO LIUPKYJIS U
JIMHENKHU.

K xkoniy oOyuenus B 8 kiacce oOydarouiuiicss MOJYYUT CIEIyIOLIUe
IIPEAMETHBIE PE3YIIBTATHI:

PacnosHaBath OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HX JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

[IpumeHsATh CBOMCTBAa TOYKH IEPECEYCHHUS] MEIMAaH TPEeYroJibHUKa (LIEHTpa
Macc) B PEILIEHUH 3a/1a4.



BnaneTs MoHsATHEM CpeqHEH JMHUM TPEYrOoJIbHUKA U Tpareluu, NPUMEHSTh
VX CBOMCTBA NPU PEUICHUM T€OMETPUUYECKUX 3anad. llomp3oBarbCcs TeopemMoi
daneca U TEOPEMOI O IPOMOPUUOHAIBHBIX OTPE3KAX, IPUMEHSTh UX ISl PELICHUS
MPAKTUYECKUX 3a/1a4.

[IpumeHsTh npu3HaKu MoJ00Us TPEYrOJbHUKOB B PEIIEHUH T€OMETPUUYECKUX
3a/1ad4.

[Tonb3oBaTecss Teopemor Iludaropa mg pemieHUss TE€OMETPUUYECKUX U
npakTudeckux 3agad. CTpOUTh MaTEMaTUYECKYyI0 MOJEIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSTENBHO JeNaTh YEPTEXK U HAXOAUTh COOTBETCTBYIOIME JJINHBI.

Bianerp NOHATHMAMM CHHYyCa, KOCHMHYyCa M TaHI€HCAa OCTpPOrO yrja
IPsIMOYTOJIBHOTO TpeyrojbHUKa. [10b30BaThCsl STUMH MOHSATUSMU ISl PELICHUS
MPAKTUYECKUX 3a/1au.

Boruncnsath (pa3iudHbIMUA CIIOCO0AMU) TIIOMIAh TPEYTOIbHUKA U IUIOIIA N
MHOTOYTOJBHBIX  (Quryp (moab3ysicb, TI€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHHUS B MPAKTHYECKUX 3a/1a4ax.

Brnagete MNOHATHSAMU BIHMCAaHHOTO W LEHTPAJBHOIO yIJA, HMCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJaX, yIrilax MEXAY XopJaMu (CEKYIIUMH) U YTII€ MEXIY
KacaTeJIbHOM M XOPAO0i NpH PEIICHUH F'€OMETPUUYECKUX 3a/1a4.

Branerp MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpuMeHsATh MOJIydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENIN JUIS 3a/1a4 PEANbHOM >KM3HU U MPOBOANTH COOTBETCTBYIOIINE BBIUNCICHUS
C NpPUMEHEHUEM MOJ00us U TPUTOHOMETpUHU (TOJB3YSACh, TAE HEOOXOAUMO,
KQJIBKYJISITOPOM).

K xoHmy oOydenus B 9 kJjacce oOydYaromuiicsi TMOMYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPHUYECKHE (YHKIIMU OCTPHIX YTJOB, HAXOAWTh C HX
MOMOIIBIO PA3JIMYHBIE BJEMEHTHI TMPSMOYTOIBHOTO TPEYTOJIbHUKA («pelieHue
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMONIBbIO KAJIBKYJIATOPA) JTHHBI
Y YTJIBI 17151 HeTaOJIMYHBIX 3HAYCHU.

[Tonb3oBaThcs popMysiaMH NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJIECTBOM I HAXOXKJIECHHUSI COOTHOIICHHM MEXAYy TPUTOHOMETPUYECKUMU
BEJINYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOXKIACHUS Pa3INYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYyTrOAbHUKOB»), MPUMEHSTh HUX MpHU
pELICHUH T€OMETPUUYECKHX 3a/1ay.

Bnagerp moHsTHsMH  mpeoOpa3oBaHHMs — MOAOOUS, COOTBETCTBEHHBIX
AJIeMEHTOB Mo00HbIX Guryp. [lonb30Barbes cBOMCTBaMHU MOA00MS MPOU3BOIBHBIX
buryp, ymeThb BBIYUCIATH JJIMHBI W HAXOJIUTh YIVIbI Y TOJOOHBIX QULYP.



[IpuMeHsTh CBOMCTBa MOAO0OMS B MPAKTUYECKUX 3ajadaX. YMETb HPUBOIUTH
PUMEPHI TOTOOHBIX QUTYP B OKPYIKAIOIIEM MHUPE.

ITonp30BaThCA TEOPEMAMU O ITPOU3BEICHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIUX, O KBaApaTe KacaTeJIbHOM.

[Tonb30BaThC BEKTOpPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3MUECKUIL
CMBICII, TIPUMEHSATh WX B PEHNICHUU TEOMETPUUYCCKUX W (PU3WYECKUX 3amaad.
[IpuMeHATH CKaNspHOE MPOU3BEACHNUE BEKTOPOB ISl HAXOXKAEHUS JJIMH U yTJIOB.

[Tonp30BaTbCd METOAOM KOOPJIAMHAT HA IUIOCKOCTH, NPUMEHSTH €r0 B
pELICHNY T€OMETPUUECKUX U TPAKTUYECKUX 3a/1a4.

Bianerp MOHATHSAMH MPAaBWIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPY>KHOCTH,
JUTMHBI YTH OKPY>KHOCTH W PaJWAHHON MEpPHI yIia, YMETh BBIYUCIATH IUIOIIA/Ib
Kpyra u ero yacreu. [ [puMeHsTh norydeHHbIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

Haxomute ocu (WM TEHTPHI) CUMMETpUH (DUTYyp, TPUMEHSTH JIBHKCHHS
IJIOCKOCTHU B MPOCTEUIINX CITyYasiX.

[IpUMEHATH MOTYyYEHHBIE 3HAHHUS HA MPAKTHUKE — CTPOUTHh MATEMaTUYECKUE
MOJIENN JJISL 3374 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIUYACICHUS
C TPUMEHEHHEM TOM00UsI W TPUTOHOMETPUYECKUX (PYHKIUN (TOJB3YSICh, TIE
HE0O0XO0IMMO, KAJIbKYJISITOPOM).

TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne KosmnuecTBo
/ HaumenoBanue pa3iesioB u 4ACOB JuiekTpoHHbIE (UG pPOBHIE)
n
TeM MPOrpaMMbl o0pa3oBaTe/ibHbIE PecypChl
1 Bcero

IIpocrelinne reoMeTpuIecKue

1 ¢Gurypsl 1 UX CBOMCTBA. 14 bu6muoreka [IOK
N3MepeHne reoMeTpruuecKux https://m.edsoo.ru/7f415e2e
BEJIMYHMH

bubmuoreka [JOK

2 Tpeyronpiiicn 22 https://m.edsoo.ru/7f415e2e

3 [TapannensHble NpsiMbIe, CymMMa 14 bubnmnorexa [JOK
YIJIOB TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e

4 OKpYXHOCTh B KPYT. 14 bubnuotexa [JOK
I'eomeTpuyeckue nNocTpOeHUs https://m.edsoo.ru/7f415e2e

5 [ToBTOpenwue, 06006mEeHNe 4 bubnmoreka [JOK

3HAHUH https://m.edsoo.ru/7f415e2e
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8 KJIACC

KoanuectBo DJIEKTPOHHBIE
No ni/ HanmeHoBaHue pa3/iesioB U TeEM 4acoB (un¢poBbIie)
° n/m
NMPOrpamMMblI odpa3oBaTebHbIE
Bcero
pecypchl
, bubnuorexa LIOK
YeTbIpEXyrobHUKH 12 1

https://m.edsoo.ru/7f417e18

Teopema daneca u reopema o
bubmuoreka [JOK

OITOPITHOHA OTpE3Kax, 15
HPOTIOPIHOHATILHRIX OTpe3Kax https://m.edsoo.ru/7f417e18

10/100HbIE TPEYTOJIbHUKH

ITnomans. Haxoxxnenue miomanei
bu6mmoreka [IOK

14
TPEYTOIBHHKOR # MEOTOYTOIBHBIX https://m.edsoo.ru/7f417e18

¢uryp. [Inomanu mogoOHbIX GUryp

Teopema [Iudaropa n Havana 10 bubnuoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Briicannsie n
OTHMCAaHHBIE YETHIPEXYTOJILHUKH. 13 bubmmoreka [IOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH

. bubnuorexa [JOK
[osTopenne, 060dmenue snanuit 4 https://m.edsoo.ru/7f417e18
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9 KUIACC

KoanuectBo JIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/ie/ioB U TeM 4acoB (un¢posbie)
) NporpamMmsl o0pa3oBaTejibHbIE
Bcero
pecypchl
Tpuronomerpus. Teopemsl
KOCHHYCOB U CUHYCOB. Pemienue 16 bubmmorexa [TOK
4 JCOB: https://m.edsoo.ru/7f41al2c
TPEYTrOJIbHUKOB
[IpeobpazoBanue moaoowms.
MeTpuueckue COOTHOIICHHS B 10 bubmorexa HOK
P https://m.edsoo.ru/7f41al2c
OKPY>KHOCTH
bu6mmoreka [IOK
Bexropet 12 https://m.edsoo.ru/7f41al2c
JlekapToBbI KOOpAMHATHI HA 9 bubnnorexa [JOK
IIJIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBunBEHBIE MHOTOYTOJILHUKH.
JnHa OKpyXHOCTH U ILJIOIIAb 8 brbmmorexa LTOK
Py B ﬂv https://m.edsoo.ru/7f41al2c
Kpyra. Beraucnenue mionanei
JIBM>KEHHUSI IITIOCKOCTH 6 brbmmorexa LOK
https://m.edsoo.ru/7f41al2c
[ToBTOpenue, 0600IIEHNE, 7 bu6mmorexa [IOK
cHucTeMaTH3anus 3HAaHUI https://m.edsoo.ru/7f41al2c
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COJEP/KAHUE YUEBHOI'O INIPEJIMETA «BEPOSITHOCTDb U
CTATUCTHUKA»

7 KUIIACC

[IpencraBieHne AaHHBIX B BUAE TaOMMIl, AWarpamm, TpaduKoB. 3amoHEHHUE
Ta0IUIl, YTCHUE U MOCTPOEHUE TUarpaMm (CTOJOMKOBBIX (CTOIOUYATHIX) U KPYTOBBIX).
Urenue rpadMKoB peanbHBIX IpolrieccoB. V3BnedeHne nHpopManuu U3 ggarpamm u
TaOIUII, UCTIOIB30BAHUE U MHTEPIIPETALINs JAHHBIX.

OnucarenpHasi CTaTUCTHKA: CpeaHee apudMeTrnueckoe, MeauaHa, pa3max,
HaumOoOJbIIIeE W HAaWMEHbIee 3HAYeHUs Habopa YHCIOBBIX JaHHBIX. [Ipumepsl
CIIly4YaliHOM U3MEHYHUBOCTH.

CnyyaliHblii SKCIIepUMEHT (OMBIT) M chydailHoe coObiTHe. BeposarHocTh u
gacToTa. Posib MasOBEpOSTHBIX M MPAKTHUECKH JOCTOBEPHBIX COOBITHI B MPUPOJIE U
B oO1ecTBe. MOHETa M UTpalibHAsl KOCTh B TEOPUHU BEPOSITHOCTEH.

I'pad, Bepmmna, pedbpo. Crenens BepuinMHbl. Yucino pébep u cymMmapHas
creneHb BepunH. IIpencraBnenue o cBasHoctu rpada. Lenn u nmxnsl. [lytu B
rpadax. O6xox rpada (siinepos myTh). [IpencraBnenue 06 opueHTHPOBAHHOM Tpade.
Pemienne 3amau ¢ momoiibio rpados.

8 KUIACC

[IpencraBnenne naHHBIX B BUE TaOIUI, TUarpamMmm, rpaduKoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBa, MNOAMHOXECTBO. Omnepanuu  Hax
MHOXKECTBaMU: O00BEIMHEHHE, TIepeceueHre, nonoinenrne. CBONCTBA onepanuil Hajl
MHOXECTBaMMU: NIEPEMECTUTENIBHOE, COYETaTENbHOE, pacrpeneauTeNbHOE,
BKJItoueHus. Vcnonb3oBaHnue rpaduyeckoro MPeACTaBICHUS MHOMXECTB IS
OMUCAHUSI peaNIbHBIX MIPOLIECCOB U SIBIICHU, IPU PELICHUH 3a/1a4.

N3Mmepenue paccenBaHusl AaHHBIX. [lucriepcust M CTaHIAPTHOE OTKJIOHEHUE
YUCJIOBBIX HA0OPOB. [lnarpamMma paccernBaHusl.

DneMeHTapHble  COOBITHUS  ciiyyaiiHOro ombiTa. CiydailHble  COOBITHSI.
BepostHocT coObITHI. ONBITHL C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.
Crny4aiiapiii BBIOOp. CBS3b MEXKTy MaJOBEPOSTHBIMU U TIPAKTUIECKU IOCTOBEPHBIMU
COOBITUSIMU B MIPUPO/IE, OOIIECTBE U HAYKeE.

HepeBo. CBoiicTBa I€PEBLEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHWE BUCAUYCH
BEPUIMHBI, CBA3b MEXK]y YHCJIOM BEPIIMH W uucioM pédep. IIpaBuno ymHOXEHMUS.
Pemenue 3amau ¢ momoiipio rpados.

[IpotuBononoxusie coObiTusi. Jluarpamma Oiinepa. OObeauHEHUE U
nepeceueHue  coObiThii.  HecoBmecTtHbie  coObiTus. @Dopmyna  CIOXKEHUS



BEPOSATHOCTEH. YCIIOBHAas BepOATHOCTb. IIpaBmiio ymHOXeHus. HesaBucumbie
coowiTusa. [lpencraBneHue skcnepuMeHTa B BHJE JepeBa. Pemenue 3agau Ha
HAXOXJCHUE BEPOATHOCTEH C TOMOLIBIO JE€peBa CIy4alHOrO JSKCIEPHUMEHTA,
auarpamm diiepa.

9 KUIIACC

[IpeacraBnenuie JaHHBIX B BUJIE TaOJIUIL, AUarpaMM, rpadMKoB, HHTEPIpETaUs
NaHHBIX. YUTeHWe MW NOoCTpoeHue Tabnaul, auarpaMm, rpauKoOB MO pealbHbIM
JAHHBIM.

[TepectanoBku u Qakropuan. CoueraHus M 4YUCIO coueTaHud. TpeyroabHUK
[Tackains. Pemenue 3aau ¢ HCHOMBb30BaHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposiTHOCTh. Ciy4yailHBI BBIOOp TOUKM H3 (GUTYPHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IYTU OKPYKHOCTH.

HcnbiTanue. Yenex u Heyaada. Cepust ncnbITaHUM 10 nepBoro ycnexa. Cepus
ucneiTannii bepaymmm. BepostHocTH coObITHII B cepun UcTibITaHUN bepHyu.

CnyyaliHasg BelMYMHA M pACHpEACNICHHE BeposiTHOCTEW. MaremaTuueckoe
oxuaanue W gucnepcus. [IpuMepbl  MaTEMaTHYECKOTO  OXHAAHUSA — Kak
TEOPETUYECKOTO CPEJHEr0 3HA4YEHUs BEJIWYMHBL. MaTeMaTH4ecKoe OXUIAHUE U
TUCIIEPCHS CIIy4YallHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUHU UCTIBITAHUM bepHyum».

[Tonarue o 3akoHe OONBIIUX uHcell. M3mMepeHue BEepOSTHOCTEH C ITOMOIIBIO
yacToT. Posib 1 3HaUeHME 3aKOHA OOJIBIINX YUCEN B IPUPOJIEC U OOIIECTBE.

IIJTIAHUPYEMBIE PE3YJIbTATDI OCBOEHUA IHPOI'PAMMOBI
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA» HA YPOBHE
OCHOBHOTI'O OBIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE Ppe3yJabTAaTbl OCBOCHUS MporpaMMmbl  y4eOHOro  Kypca
«BeposATHOCTh U CTATUCTUKA» XaPAKTEPU3YIOTCS:

1) maTpuoTnyeckoe BOCIMTAHHE:

MPOSIBJICHUEM UHTEpECA K MPOIUIOMY M HACTOSIIIEMY POCCUUCKOW MAaT€MaTUKH,
LEHHOCTHBIM OTHOILLICHUEM K JOCTHKEHUSAM POCCUMUCKUX MATEMATUKOB U POCCUHUCKOM
MAaTeMaTH4YE€CKOW IIKOJIbI, K WCHOJIb30BAHUIO 3TUX JOCTHKECHUHN B JIPYIUX HAyKax U
NPUKJIAJAHBIX cdepax;

2) rpa:kaIaHCKoe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEM TpaKJaHWHA U peald3alliy €ro
paB, MPEJICTAaBICHUEM O MATEMAaTUUYECKHUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX



CTPYKTYp, SBJIEHUW, NPOUEAYpP TpakJaHCKOro oOlecTsa (Hampumep, BbIOOpHI,
OTIPOCHI), TOTOBHOCTBIO K OOCYXICHHIO OTHYCCKHX MPOOJIEM, CBSI3aHHBIX C
NPAaKTUUYECKUM TNPUMEHEHHEM JOCTHKEHUW HAyKHW, OCO3HAHHUEM Ba)XHOCTH
MOPAJIbHO-3TUYECKUX TPUHIIUAIIOB B ACSATEILHOCTH YUEHOTO;

3) TpyaoBOe BOCIMTAHHE:

YCTAaHOBKOII Ha AaKTHUBHOE YyYacTU€ B PEIIEHUU NPAKTUYECKUX 3a/aad
MaTeMaTU4YeCKOM HAMpaBIICHHOCTH, OCO3HAHMEM BaXXHOCTU MAaTEMaTUYECKOIrO
oOpa3oBaHHs Ha MPOTSHKEHUM BCEM KU3HU JJIA YCHEMHON NpodecCuoHaIbHON
NESTENBbHOCTY M Pa3BUTUEM HEOOXOIUMBIX YMEHUH, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM HWHIUBHUAYaJTbHOW TPAaCKTOPUU OOpa30BaHUSI U >KU3HEHHBIX TUIAHOB C
y4ETOM JIMIHBIX HHTEPECOB M OOIECTBEHHBIX MTOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHME:

CHOCOOHOCTBIO K  SMOIMOHAIBHOMY W  3CTETHMUYECKOMY  BOCIHPHUSITHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajay, pEIICHUH, pacCykJACHUN, YMEHHIO BHUICTh
MaTeMaTU4eCKhe 3aKOHOMEPHOCTH B UCKYCCTBE;

5) neHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTaUMel B JACATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX
NpeACTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHS UEJIOBEKA, MPUPOJLI U
oOlecTBa, IMOHMMAaHMEM MAaTEMAaTUYECKOM HayKH Kak c@epbl Yel0BEeueCKOn
NEeSATeNIbHOCTU, ATanoB €€ pPa3BUTUS M 3HAYMMOCTH JUJIsi Pa3BUTHS [MBUIU3AINH,
OBJIQJICHUEM SI3bIKOM MAaTEMaTUKHM M MaTEMaTHYE€CKON KyJIbTypOll Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJACHUEM MPOCTEUIIMMHU HAaBBIKAMH UCCIEIOBATEIBCKOM
NEeATENbHOCTH;

6) ¢usuyeckoe Bocnuranue, ¢GopmMHupoBaHHMEe KYJbTYPbl 310POBbS U
3MOLMOHAJIBLHOIO 0JIaronmoJIy4ns:

FOTOBHOCTBIO TPUMEHSITh MATEMATUYECKUE 3HAHUS B HWHTEpPEcax CBOEro
3I0pOBbsl,  BEIEHMsS]  3J0pOBOro  oOpa3a  KU3HM  (3I0pOBOE  MHUTaHMUE,
cOaJaHCUPOBAHHBIA PEXKUM 3aHATUM U OTAbIXa, peryjspHas (Qu3ndeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO IMpaBa
Ha OIMOKY M TaKOTO K€ MpaBa JPYroro 4eIoBeKa;

7) 3K0JI0rHYeCKoe BOCIIUTAHUE:

OpHEHTalMel Ha IPUMEHEHUE MATEeMaTUYECKUX 3HAHWM JUIsl PelIeHus 3a7a4 B
00JIaCTH COXPAHHOCTH OKPY>KaIOIIEH Cpe/ibl, INIAHUPOBAHUS MMOCTYIKOB U OLEHKH UX
BO3MOJKHBIX TIOCJICACTBUN JJIsI OKpPY’KaIOIIEH Cpelnbl, OCO3HAaHHWEM TIJ100abHOrO
XapakTepa SKOJOTHYECKUX MPOOJIeM U IMyTe X pelieHus;

8) apmanTanmusi K M3MEHAIIUMCH YCJIOBHAM COLUAJBHOM W NPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOE€M KOMIIETEHTHOCTH 4Y€pe3 MPAKTHUECKYIO NIeSITeIbHOCTh, B TOM YHUCJE



YMEHUE YUHUTHCS y APYTUX JIOJEH, TPUOOPETaTh B COBMECTHOM J€ATEIbHOCTH HOBBIE
3HaHUS, HABBIKM U KOMIIETEHIIUHU U3 OIbITA JPYTHX;

HEOOXOJUMOCTBIO B  (POPMUPOBAHMM HOBBIX 3HAaHUN, B TOM YHCIE
(GopMyIMpOBaTHh UAECH, NOHITHUS, TUOTE3bl 00 O0OBEKTAX U SIBJICHUSAX, B TOM UYHCIIE
paHee  HEU3BECTHBIX, OCO3HaBaThb  JACPUIUTBI  COOCTBEHHBIX 3HAHUN H
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPeOYIOMIMHA KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMBbIE
peuieHuss W AeMcTBUs, (OpPMYJIHMPOBATh M OLIEHUBATh PUCKU U IOCIIEICTBUS,
bopMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI

ITo3naBaTejibHBIE YHUBEPCAJIBHBIC yqeﬁﬂme I[eﬁCTBHH

ba3oBble jiornueckue 1eicTBus:

e BBIABIKITH M XapaKTEpU30BaTh CYILIECTBEHHBIC IPU3HAKM MATEMATUYECKUX
OOBEKTOB, TOHSTHI, OTHOLIEHUH MEXAy TMOHATUAMH, (HOPMYIUPOBATH
ONpENENICHUs]  IOHATHM,  YCTAaHABIMBATH  CYIIECTBEHHBIM  IPU3HAK
KJacCU(pUKALMK, OCHOBaHUS [UIsi OOOOLIEHUS U CpaBHEHUS, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3a;

e BOCIpPUHUMATH,  (POPMYJIHPOBATH U  MPeoOpa3oBbIBATh  CYXKICHUS:
YTBEPJUTENbHBIE U OTpHULIATENIbHbIC, €IMHUYHBIE, 4YacTHbIE U O0IIue,
YCJIOBHBIE;

e BBIBJIITH MaT€MAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H M IPOTUBOPEUUS
B (pakTax, JaHHBIX, HAOMIOJEHUSIX M YTBEPXKICHUAX, IpearaTb KpUTEPUU
JUISl BBISIBJICHHS] 3aKOHOMEPHOCTEN U TPOTUBOPEUHNIA;

e JleJaTh BBIBOJBI C MCHOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e pa3dupaTh OOKa3aTENbCTBA MATEMATUYECKUX YTBEPXKACHUU (MpsIMblE U OT
OPOTHUBHOIO), TMPOBOAUTH CAaMOCTOSITEIBHO HECJIOXKHBIE JIOKa3aTeJIbCTBA
MaTeMaTHUYeCKuX (PaKTOB, BBICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEPHI
Y KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

e BbIOMpaTh cHoco0 penieHUss ydeOHOW 3adgaud (CpaBHUBATH HECKOJBKO
BapUAHTOB pEIIEHHUs, BbIOMpPATh HamOoJee NOAXOIAMMNA C  YUYETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaregbcKkue 1eMCTBUSA:

e HCIIOJb30BAaTh BONPOCHI KaK HMCCIEIOBATENbCKUNA HHCTPYMEHT IO3HAHUA,

dbopMyIMpoBaTh BOMPOCHI, (PHUKCHUPYIOIIKE MPOTUBOpPEUYHE, MpoOIemMy,



CaMOCTOSATEIFHO YCTAaHABIUBATH UCKOMOE U JJaHHOE, OPMUPOBAThH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

OPOBOJUTH TIO CAMOCTOSITENILHO COCTAaBICHHOMY IUIaHY  HECJIOXHBIN
AKCIIEPUMEHT, HEOOJBIIIOEC HCCIACAOBAHKUE IO YCTAHOBJIECHUIO OCOOCHHOCTEH
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXIY COOO0I;
CaMOCTOATENHEHO (PopMyIHpoBaTh O0OOIIEHNS M BBIBOJLI IO PeE3ysIbTaTam
MPOBEAEHHOTO HAOJIOJCHMS, WCCIICIOBAHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 000O0IIECHUIA;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE TIpOIlecca, a TaKXKe BBIJIBUTATh
IIPEIOIOKEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora c ungopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W HM30BITOYHOCTH HMHGPOpPMAIMH, JTaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHUs 3aa4H;

BBIOWpATh, AaHAJIM3UPOBATh, CHCTEMATH3UPOBaTh M  HHTEPIPETUPOBATH
WH(OPMAITUIO PA3TUIHBIX BUIOB U (JOPM MPEACTABICHHS;

BbIOMpaTh (GopMy TpeAcTaBieHHs HHPOpMAMM W WILIIOCTPUPOBATH
pemniaemMble 3aJadyd  CXE€MaMM, JUarpaMMamu, WHOM rpadukod H HX
KOMOMHAIIMSIMU;

OLICHUBATh HAJEXKHOCTh HWHGOOPMAIMU [0 KPUTEPHUSIM, MPEIIOKEHHBIM
YUHUTEIIEM WIH CPOPMYITHPOBAHHBIM CaMOCTOSATEILHO.

KoMMmyHnKaTHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe elCTBUS:

BOCIIPUHUMATh ¥ (POPMYJIUPOBATH CYXKJEHHUSI B COOTBETCTBUH C YCIOBHUSIMHU H
HEJSIMU OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B
YCTHBIX W TIMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS [0 XOJy pelIeHUs
3a/1a4d, KOMMEHTUPOBATh MOJIYYEHHBIN PE3yIbTaT;

B X0Ji¢ OOCYXXJIeHUs 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TEMBI,
npoOsieMbl, pelaeMoi 3ajauM, BHICKA3bIBaTh MJIEU, HAICJICHHBbIE Ha TMOUCK
pelIeHus], COTOCTABJISITh CBOU CYXKJEHUSI C CYXXKJICHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHApYXUBaTh pa3IMuME€ U CXOJCTBO IMO3UIMH, B KOPPEKTHOM
dbopme popmyMpoBaTH Pa3HOTIACHS, CBOU BO3PAKCHHUS;

MPEJCTABIATh PE3YIbTAThl PEIICHUS 3a7auM, YKCIEPUMEHTA, WUCCIEIOBaHMUS,
MPOEKTa, CAMOCTOSITEIbHO BhIOMpaTh (OpMAT BHICTYIUICHUS C YYETOM 3aaad
IIPE3EHTAIMU U OCOOEHHOCTEH ay IUuTOpHUH;

MOHUMATh W MCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHONW M WHIUBUIYIbHOM
paboOTHI MPU PEIICHUH YUYEOHBIX MaTEMaTHYECKUX 3a/1ay;

MPUHUMATh 1eJIb COBMECTHOM JE€ATEeNbHOCTH, IUIAaHUPOBATh OPraHU3AIUIO
COBMECTHOM paboThl, paclpeaessiTh BUIAbl padbOT, JOrOBAPUBATHCS, 00CYKAATh
IpoI1iecC U pe3yabTaT paboThl, 0000IIaTh MHEHHSI HECKOJIbKUX JIFOJIEH;



e y4YacTBOBaTh B IpyHmHoBbIX (hopMax paboThl (00CYKIaeHHs, 0OMEH MHEHUSMH,
MO3TOBbI€ INTYpPMBI W JIpYTH€), BBIIOJHATH CBOIO YacTb pabOThl U
KOOpPAMHUPOBATh CBOM JCHCTBHUS C APYTMMHU 4YJ€HAMH KOMaH/bl, OLIEHUBATh
KauecTBO CBOET0  BKJIaJga B  OOWMHA  TOPOAYKT 1O  KPUTEPHSM,
c(hOpMyJIUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YU4eOHBIC 1eiiCTBUA

Camoopranusanus:

e CaMOCTOSITEJIBHO COCTAaBJSITh IUJIaH, QJITOPUTM pPEHICHUS 3a7adyul (WJId €ro
4acTh), BbIOMpATh CHOCOO pElIeHHs € YYETOM HUMEIOIIMXCA PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BapUAHTHI
pelieHuii ¢ y4éTomM HOBOM nH(popManum.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIA HHTEJJIEKT:

e BJAACTh CIIOCOOAMU CAaMOMPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3ysibTara
pelIeHrs: MaTeEMaTUYECKOM 3a/1auu;

e TIPEABUAECTH TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH IPU PEUICHUU 33/1a4H,
BHOCUTh KOPPEKTUBBI B JICSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaliJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OLCHMBATh COOTBETCTBUE pPE3YyJIbTaTa IEATEIBHOCTH IOCTABICHHOW LEIU U
YCIOBUSIM, OOBSCHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHXKEHHUS LIeNH,
HaxOJUTh OIMKOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

IHPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJjacce OOyYaONIMIACS TMONXYYUT CICAYIOIINEC
pPEAMETHBIE PE3YIbTATHI:

Uurarh wuHbOpMAIUIO, MNPEACTABICHHYI0 B TaO/iMIIaX, Ha JAUarpammax,
NpEeACTaBISATh JIaHHBIE B BUJIE TaOJUIl, CTPOUTH JUArpamMMbl (CTOJIOMKOBBIC
(cTonbyaThie) U KPYroBbI€) IO MACCMBaM 3HAUYCHUI.

OnuceiBaTh W HUHTEPIPETUPOBATH  pEAIbHBIE  YHCIIOBbIE  JIAaHHBIE,
Ipe/ICTaBlICHHbIE B TA0JIMIIaX, HA TUarpaMmax, rpaukax.

Ucnonb3oBaTh Jis1 ONMUCAHUS JaHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU:
cpeanee apupmMeTHIECKOEe, Me/IMaHa, HAanOOJbIIee U HAMMEHbIIIEe 3HAUEHUS, pa3Max.

Nmers mnpencraBieHne O Ciay4allHOM W3MEHYMBOCTM Ha IIPUMEpax IEH,
Gu3MUEeCKX BETUYHH, AHTPOIIOMETPUYECKUX JAaHHBIX, MUMETh MPEJCTaBICHUE O
CTaTUCTUYECKON YCTOWYHUBOCTH.

K konmy oOyuenus B 8 Kkjacce oOydaomMiics TMOMYYUT CIEAYIOIINE
peAMETHBIE PE3YJIbTAThI:



W3Bnekate u mpeoOpa3oBbIBaTh WH(POpPMAIMIO, TPEJACTABICHHYI0 B BHIE
TabJINIl, AUarpamm, rpaukoB, MPECTABIATh JAaHHBIE B BHJIE TAaONUIl, TUarpamm,
rpaduKoB.

OnuceiBaTh JaHHbIE C TIOMOINBIO CTAaTUCTUYECKUX IOKa3aTeleh: CpeIHUX
3HAYeHUHN U Mep paccerBaHus (pa3max, TUCIEPCUs U CTAaHAAPTHOE OTKJIOHEHHE).

HaxonuTth 4acTOTHI YMCIIOBBIX 3HAYEHUN W YaCTOTHI COOBITHIA, B TOM YHCIE TIO
pe3yJibTaTaM U3MEPEHUN U HAOII0ICHUM.

Haxonuth BEpOSTHOCTH CIIy4yalWHBIX COOBITUN B OIBITaX, 3HAs BEPOSTHOCTH
JJIEMEHTapHbIX COOBITUH, B TOM YHCIE B OINbITaX C PaBHOBO3MOXHBIMU
3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonp3oBate Tpaduueckue MOJICHH: IEPEBO CIYyYaWHOTO SKCIEPUMEHTA,
quarpamMMbl Dijiepa, YiciIoBas mpsimas.

OneprpoBaTh NOHATUAMHU: MHOKECTBO, ITOAMHOKECTBO, BBINOJIHATh ONEpalUn
HAJl MHOXECTBaMH: OOBEIUHEHHE, I[ePEeCCUCHHUE, JOMOJHCHUE, TMEePEUUCIIATh
AJIEMEHTHl MHOXECTB, IPUMEHSTh CBOMCTBA MHOMXKECTB.

Hcnonp3oBath rpadudeckoe MpeACcTaBiICHUE MHOXKECTB U CBS3EH MEXKIy HUMU
JUISl ONIMCaHUs MIPOLIECCOB U SIBJICHUM, B TOM YHCJIEC MPU PELICHUM 3a/1ad U3 IPYTHUX
y4EOHBIX TIPEIMETOB U KYyPCOB.

K konmy oOyuenus B 9 kjacce oOydaOmMiiCS MOJXYYUT CIEAYIOIINE
peAMETHBIE PE3YJIbTaThI:

N3Bnekats u nmpeobpa3oBhIBaTh HHGOPMAIIHIO, TPEICTABICHHYIO B Pa3JIMYHBIX
UCTOYHMKAX B BUJE TAOJUII, TUarpamm, rpadukoB, MPEJCTABISATh JAHHBIE B BHJE
Ta0IuIl, AUarpamMm, rpauKoB.

Pemarh 3amaun  OpraHM30BaHHBIM TEPEOOPOM BAPUAHTOB, a TaKkKe C
UCIIO0Ib30BaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Hcnonb3oBaTh oOMUCATENbHBIE XApPAKTEPUCTUKU I MACCUBOB YHCJIOBBIX
JNAHHBIX, B TOM YHCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSI.

HaxoauTte 4acToThl 3HaUY€HUM W YACTOTHI COOBITHS, B TOM YHUCJE TOJIb3YSCh
pe3yJibTaTaMu IPOBEAEHHBIX U3MEPEHUM 1 HAOJIIOACHUH.

HaxonuTh BEpOSTHOCTH CIy4alHBIX COOBITHI B W3YYCHHBIX OMbBITAX, B TOM
YuCJ€ B OMNBITaX C PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH, B CEPHUAX
VICTIBITAHUU JI0 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHNN bepHyIuin.

NmMeTy mnpencraBieHWE O CiIydyalHOM BEJIMYMHE UM O pacClpeleeHUU
BEPOATHOCTEN.

NmeTtr mpencTaBieHHe O 3aKoHE OOJBIIMX 4YHCET Kak O MPOSIBICHUU
3aKOHOMEPHOCTH B CIy4ailHOW M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIIUX YWCET B
IpUpoe U OOIIECTBE.



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ko1ecTBo JyeKTpoHHbIEe (LM pPOBbLIE)
No /i HanmeHnoBaHue pa3jiesioB u 4ACOB o0pa3oBaTe/ibHbIE pecypchl
TeM NPOrpaMMbl
Bcero
[IpencraBnenue naHHBIX 7 bubmmorexa LIOK
https://m.edso0.ru/7f415fdc
OmnucarenbHas CTaTUCTHAKA 8 bubnmorexa HOK
https://m.edso0.ru/7f415fdc
Crny4aifHasi ”3MEHYHUBOCTh 6 brbmmorexa [OK
https://m.edsoo.ru/7f415fdc
Baczeune n Teopiro rpagon 4| osimesmonsmasnc
BeposiTHOCTB M yacToTa 4 bubmuoreka [JOK
CIIy4aitHOTO COOBITHSA https://m.edsoo.ru/7f415fdc
O06o061meHne, cucTeMaTH3aIus 5 bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/7f415fdc
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOI'PAMME


https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc
https://m.edsoo.ru/7f415fdc

8 KUIACC

KoanuecTBo JJIeKTPOHHBIE
No 11/ HaumenoBaHue pa3/ieioB U TeM 4acoB (uudposBbie)
} NMPOrpamMmbl o0pa3oBaTte/ibHbIE
Bcero
pecypchl
bu6mmoreka [JOK
Hosropere kypea 7 acca 4 https://m.edsoo.ru/7f417fb2
OnucaTenpHasi CTaTUCTHKA. 4 bubnuorexa [JOK
PacceuBanne naHHBIX https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
Mrokectsa 4 https://m.edso0.ru/7f417fb2
BeposTHOCTD Cl1ydaifHOro COOBITHS 6 bubmorexa LOK
P v https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
B 4
BE/ICHUE B TEOPHIO rPaGos https://m.edso0.ru/7f417fb2
. bub6mmorexa [JOK
Crtysaruzie cobbTus 8 https://m.edso0.ru/7f417fb2
O06o01eHne, cucTeMaTru3aIus 4 bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME


https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KUIIACC

KoanuecrBo DJIEeKTPOHHBIE
No n/nt HaumeHoBaHMe pa3/1ejioB M TEM  4YacoB (undposbie)
B NPorpamMmsblI o0pa3oBaTe/ibHbIE
Bcero
pecypchl
bu6mmoreka [JOK
TosTopenue kypca 8 knacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [{OK
DIeMEHTLI KOMOHHATOPHIH 4 https://m.edsoo.ru/7f41a302
T'eomeTpnueckas BEPOSITHOCTH 4 Eubmiorexa OK
™ P https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4! b
CHBITAHHA bEPHYILH 6 https://m.edsoo.ru/7f41a302
Cryualinas BeJIMUYUHA 6 bubnnorexa [IOK
yi https://m.edsoo.ru/7f41a302
bu6mmorexa [JOK
Obobmenue, KOHTpOH 10 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME
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