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IHHOACHUTEJIbBHAS 3AIINCKA

Anrebpa sBIsIETCSI OTHUM M3 OMOPHBIX KypCOB OCHOBHOI'O 00I11eT0 00pa3oBaHus: OHA 00ecIeunBaeT
U3yYeHHUE IPYTUX JUCLUHUIUIMH, KAK €CTECTBEHHO-HAYYHOIO, TaK U TYMAaHUTApHOTO IMKJIOB, €€ OCBOCHUE
HEe0oOX0UMO JIs MPOJOJDKEHUST 00pa30BaHUS U B MOBCEIHEBHOH xu3HU. Pa3Buthe y oOyuaromiuxcs
HAYYHBIX TIPEJACTABICHUN O MPOUCXOXKIECHUH M CYIIHOCTH ajredpandecKkux abcTpakuuid, crocobe
OTpaXEHHUS MaTEeMaTHUYeCKOW HayKOW SBJIECHUM M TMPOLIECCOB B MPUPOJAE M OOIIECTBE, pOJHU
MaTeMaTHYECKOT0 MOICTUPOBAHHS B HAYYHOM TO3HAHUHM M B MPAKTUKE CHOCOOCTBYET (hOPMHUPOBAHHIO
HAyYHOTO MHUPOBO33PEHUS W KAueCTB MBIIUICHHUS, HEOOXOAMMBIX JIs aJanTallid B COBPEMEHHOM
nudpoBoM obrmiectBe. M3ydenue anreOpsl oOecreuynBaeT pa3BUTHE YMEHHUs HaOIOIaTh, CPABHHUBATH,
HaXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH MBIIUICHHS, CIHOCOOHOCTH apryMEHTHPOBAaHHO
00OCHOBBIBAaTh CBOW JEHCTBHA M BBIBOJBI, (POPMYNIHpOBaTH yTBEepKIAeHHSA. OCBOCHHE Kypca anreOpsbl
o0OecrieurBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYYAIOIIMXCS: OHM HCIONB3YIOT JIeAYKTHBHBIC U
WHAYKTUBHBIE paccykIeHus, 0000IIeHne 1 KOHKPETU3aIuio, abcTparupoBanue u anainoruto. O0ydeHue
anredpe mpeAnogaraeT 3HAYUTEIbHBIH 00BEM CaMOCTOATENBHON ACSITETbHOCTH 00YYAIOIINXCS, TOITOMY
CaMOCTOSITENTLHOE PEIICHUE 33/1a4 SABIISICTCS peai3alfell JeITeIbHOCTHOTO PUHITUIA 00ydeHHS.

B cTtpykrype mporpammbl y4eOHOro Kypca «AmnreOpa» HAis OCHOBHOTO OOIIEro oOpa3oBaHMs
OCHOBHOE MECTO 3aHHUMAIOT COJEP)KATeIbHO-METOAMYECKHEe JHHUU: «UHuciaa ©  BBIYUCICHUSY,
«AnreOpanueckue BBIPAKEHUS», «YpaBHEHHUS M HEpaBeHCTBa», «DyHkuum». Kaxkgas u3 »THX
COJIePKATEIbHO-METOJUUECKUX JIMHUM pa3BUBACTCS Ha MPOTSHKEHUH TPEX JIeT H3ydYeHHs Kypca,
B3aMMOJICHCTBYS C IPYTUMHU €ro JIMHUAMHU. B X0/1€ n3yueHus yueOHoro Kypca o0y4JaroniumMcs puxoJuTcst
JIOTHYECKHU PACCY’KAATh, UCIOIB30BATH TEOPETUKO-MHOKECTBEHHBIH S3bIK. B CBSI3M € ATHM B IporpamMmy
yueOHOro Kypca «Anredpa» BKJIIOUEHBI HEKOTOPbIE OCHOBBI JIOTUKH, MPE/ICTaBIEHHBIE BO BCEX OCHOBHBIX
paszenax MaTeMaTHYecKOoro OOpa30BaHUsS M CIIOCOOCTBYIOIIME OBJAJEHUIO OOYYaIOIIMMUCS OCHOB
YHHUBEPCAJIBHOTO MaTeMaTH4ecKoro sizbika. ConepxareiabHOH U CTPYKTYPHOH 0COOEHHOCTHIO yueOHOTO
Kypca «Anredpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxxanue nuHUM «Yuciaa W BBIYMCICHUS» CIY>)KUT OCHOBOHM Ui JalbHEHIIEro HW3y4YeHHs
MaTeMaTHKH, CIIOCOOCTBYET Ppa3BUTHIO y OOYYAIONIMXCS JIOTMYECKOTO MBIIUICHUS, (OPMHPOBAHUIO
YMEHHsI TTOJIb30BaThCS allTOPUTMAMU, a TAKKE MPUOOPETEHHIO MTPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX TSI
MTOBCETHEBHOH KU3HU. Pa3BUTHE MTOHATHS O YHCIIe HA YPOBHE OCHOBHOTO 001Iero 00pa3oBaHUs CBSI3aHO C
paIMoHaIbHBIMU M UPPALMOHATBHBIMHA YHCIaMU, (OPMHUPOBAHHEM MPEICTaBICHUNA O JIEHCTBUTEIHLHOM
yucIie. 3aBepIIeHNEe OCBOCHUSI YUCTIOBOM JIMHUMA OTHECEHO K CpelHeMY o01eMy 00pa30BaHUIo.

Copepxanue IBYyX anreOpanyecKux JIMHUNH — «ANreOpanyecKkue BBIPKEHUS» U «YPaBHEHUS U
HEpaBEHCTBa» CIMOCOOCTBYeT (OPMHUPOBAHWIO Yy OOYYArOIIMXCS MaTeMaTHYeCKOro — armapara,
HEOO0XOAMMOTO Ul PEelIeHHs 3a/la4 MaTeMaTUKH, CMEXHBIX MPEIMETOB U MPAKTUKO-OPHUEHTUPOBAHHBIX
3amay. Ha ypoBHe oOCHOBHOTO o001ero oOpazoBaHusi y4eOHBIM MaTepuan TPYNIUPYETCS BOKPYT
paIMoOHaIBHBIX BRIpAXKEHUN. Alrebpa IeMOHCTPUPYET 3HAUCHHE MATEMATHKHU KakK sI3bIKA JUIS IOCTPOCHHUSI
MaTeMaTHYeCKUX MOJIENel, ONMUCAHMs TPOIECCOB W SIBJICHWH peaslbHOTO Mupa. B 3amaunm oOydeHUs
anreOpe BXOIAT TakXkKe JalibHeiliee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHUS, HEOOXOJIUMOro, B
YaCTHOCTH, JJISi OCBOCHUS Kypca MH()OpPMATHKH, M OBJIJCHWE HAaBBIKAMH JICIYKTUBHBIX PacCyKICHHU.
[IpeoOpa3oBanue CUMBOJBHBIX (DOPM CIIOCOOCTBYET PAa3BUTHUIO BOOOpaKEHHUS, CHOCOOHOCTEH K
MaTeMaTHYeCKOMY TBOPUYECTBY.

Conepxxanue (yHKIMOHAIBHO-TpAQUUECKONW JIMHUU HAIEIEHO Ha MOJy4YeHHE OO0YyYaroIUMUCS
3HAaHUN O QYHKIUSIX KaK BaKHEHWIIEH MaTeMaTHUYeCKOW MOJENW I OMHCAaHUS M HCCISAOBaHUS
pPa3HOOOPA3HBIX MPOIIECCOB U SABIEHUN B mpupoje U odOmectBe. M3ydeHne marepuana crocoOCTBYeT
pa3BUTHIO y OOY4YaIOIIMXCSI YMEHMSI HCIOJB30BaTh pa3jMyYHbIe BbIPA3UTEIbHBIE CPEICTBA SI3bIKA
MaTeMaTUKd — CIIOBECHbIE, CHMBOJIMYECKHE, TpauuecKue, BHOCUT BKJIaX B (OpPMHpPOBAHUE
MpPe/ICTAaBICHUH O POJIM MAaTEMAaTUKHU B Pa3BUTHH LUBUIN3ALUU U KYJIbTYPBI.

Cornacno yuebHOMy MmiaHy B 7-9 kiaccax u3ydaercs y4yeOHBIH Kypc «Anrebpay», KOTOPBIH
BKJIIOYAET CJENyIOUIe OCHOBHBIE pa3zieibl coiepxaHus: «Hucna u BbIUUCICHUS», «AlreOpandeckue
BBIPAKCHUSY, «Y PABHEHUS U HEPABEHCTBA», «DyHKIUN.



Ha u3ydenue yuebnoro kypca «Anredbpa» orsoautcsi 306 gaco: B 7 kiacce — 102 gaca (3 gaca B
Heqento), B 8 kiacce — 102 yvaca (3 yaca B Hezento), B 9 kitacce — 102 yaca (3 yaca B Heenio).



COJEPKAHUE OBYYEHUA
7 KJIACC

Yuciia 1 BbIYMCICHUS

JlpoOu OOBIKHOBEHHBIE W JECATHYHBIC, MEPEX0] OT OAHOM (opMbl 3amucu apodel K ApYrou.
IlonsiTE panMOHANBHOIO 4YHCHA, 3alMCh, CPAaBHEHHUE, YIOPSIJAOYMBAHUE PALMOHAIBHBIX YHCEIN.
Apudmernueckue NEHCTBHS C pallMOHAIBHBIMH YHCIaMH. PemieHue 3amad M3 peaqbHON MPAKTUKU Ha
4acTH, Ha JIPOOH.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeJeM: OIpeJesieHHe, MpeoOpa3oBaHue BHIPAKEHUH Ha OCHOBE
OIlpeJIesIeHus], 3auch OonbKMX uyucen. IIponeHTsl, 3anuchk NPOLEHTOB B BUJE ApOOM U IpoOU B BUIE
IIPOLIEHTOB. Tpy OCHOBHBIE 33/1a4d Ha MPOLEHTHI, pELICHUE 3a]1a4 U3 PEAIBHON ITPAKTHUKH.

[IpuMeHeHne MPU3HAKOB AEIUMOCTH, Pa3JI0KEHNE HA MHOXKUTEIN HATYPAJIBHBIX YACEI.

PeanbHbIE 3aBUCUMOCTH, B TOM YHMCIIE TIpsiMasi 1 0OpaTHast IpOIOPLUHUOHATBHOCTH.

AsredOpanyeckue BbIpasKeHUsI

[lepemenHblE, 4YHCIOBOE 3HAYECHHE BBIPAXKEHHS C TNEPEMEHHOW. JlomycThmble 3HA4YeHUA
nepeMeHHbIX. [IpeacraBneHune 3aBUCUMOCTH MEXAy BeIMYMHAMU B BHUAE (popMmyibl. Berumcienus mo
¢dopmynam. IlpeoOpasoBanne OyKBEHHBIX BBIPAKCHUH, TOXKIESCTBEHHO paBHBIC BBIPKEHHs, IMpaBHIIA
npeoOpa3oBaHusl CyMM U IPOU3BEICHMH, IpaBUJa PACKPBITUS CKOOOK W IpHBEIEHHUsS MOJO0OHBIX
CJIaraeMblIX.

CBolicTBa CTENEHU ¢ HATYPAJIbHBIM I10Ka3aTeJIEM.

OpnowieHbl u MHorowieHol. CteneHb MHoroujaeHa. CIll0KeHHE, BBIYUTAHHE, YMHOXKEHHE
MHOro4IeHOB. POPMYIIbl COKPAILIEHHOIO YMHOXKEHHMS: KBAaApaT CyMMBbl U KBajapaT pasHoctu. Dopmyia
Pa3HOCTH KBaApaToB. Pa3noxkeHne MHOrOWIEHOB HA MHOKHUTENH.

YpaBHeHNd U HEPABEHCTBA

VYpaBHeHHE, KOpPEHb YpaBHEHMs, IpaBWia MpeoOpa3oBaHMsl YpaBHEHMs, PaBHOCHIBHOCTb
YPaBHEHHUH.

JIuneliHOE ypaBHEHHME C OJHOM NEPEMEHHOW, YUCJIO KOpPHEH JIMHEHMHOIO YpPaBHEHMs, pELICHUE
JUHENHBIX ypaBHeHUH. COCTaBICHHME YpPAaBHEHHUH II0 YCJIOBHIO 3aJaud. PellleHne TEKCTOBBIX 3a7ad C
MMOMOIIBIO YPABHEHHI.

JIuHeltHOe ypaBHEHUE C IByMsI IEPEMEHHBIMU U ero rpaduk. Cucrema IByX JIMHEHHBIX YpaBHEHUH
C NIByMsl INE€peMEHHbIMHU. PelieHue cucreM ypaBHEHHH CIOCOOOM MojacTaHOBKHU. IIpumepsl pemieHus
TEKCTOBBIX 3aJ1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

DyHKUMH

Koopaunara toukn Ha mpsMoi. UuciaoBble NMPOMEXYTKH. PaccTossHMe Mexay AByMs TOYKaMU
KOOPJAMHATHOU IIPSIMOMA.

[IpsimoyronpHas cucrema koopauHat, ocu Ox u Oy. AGcuurcca u OpIuHaTa TOYKH Ha KOOPAWHATHON
wiockoctu. [Ipumeps! rpadukoB, 3agaHHbIX GopMysnamMu. UTeHne rpaukoB peanbHbIX 3aBUCUMOCTEH.
[Tonstue ¢ynkuuu. I'padux ¢pynkuuu. CpolictBa QyHkimil. Jlunelinas ¢ynkuus, e€ rpadux. ['padux
¢bynkimn Y = |X|. ['paduueckoe penieHne TMHEHHBIX YPaBHEHHI M CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJIACC

Yucyia 1 BLIYUCTICHUS

KBanpatuslii kopeHb u3 uucna. [lonartue 00 uppannoHaIbHOM YHciie. JlecaTHYHbIE MPUOTMKCHUS
WppanoHaNbHBIX uncel. CBoicTBa apu(PMETHUYECKUX KBAIPATHBIX KOPHEH W WX NPUMEHEHHE K
peoOpa30BaHUIO YUCIOBBIX BBHIPAKCHHUHN U BEIYUCICHHUSIM. [lefiCTBUTENLHBIC YHCTIA.

CreneHb c 1eNbIM MoKaszaTesieM u € cBoiicTBa. CTaHaapTHas 3alKuCh YUCIa.

Auredpanyeckue BbIpasKeHUs

KBagpartuplii TpEXuiieH, pa3ioKeHUEe KBaIpaTHOTO TPEXWICHAa HaA MHOKHUTEH.



Anrebpanyeckas npoOb. OCHOBHOE CBOMCTBO anredOpawdeckoi npobu. CrokeHHe, BBIUMTAHUE,
YMHOXXEHUE, JIeTICHHE anreOpanyeckux aApooeil. ParrionanbHbie BRIpaKEeHHS U UX IpeoOpa3oBaHue.

YpaBHeHMsI M HEPABEHCTBA

KBangpatHoe ypaBHeHue, ¢opMmyia KOpHEW KBaapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUI, CBOAAIIUXCS K IMHEHHBIM U KBaapaTHbIM. [IpocTeiinme qpodHO-paliioHalbHbIE YpaBHEHHUS.

I'paduueckas uHTEpHpETaLNs YPAaBHEHHHA C IBYMS IEPEMEHHBIMU U CHCTEM JIMHEHHBIX YpaBHEHUH
¢ AByMs niepeMeHHbIMU. [IpuMepsl peneHus: cucTeM HEJTMHEHHBIX YPaBHEHUN € ABYMS IEPEMEHHBIMM.

Pemmenne TeKCTOBBIX 33714 alNreOpandecKuM CrocoooMm.

UucnoBble HEpPAaBEHCTBA M MX CBOMCTBAa. HepaBeHCTBO ¢ 0oaHOW mnepeMeHHOH. PaBHOCHIBHOCTB
HepaBeHCTB. JIuHeliHbIe HepaBEeHCTBA C OJHOM nepeMeHHOW. CUCTEMBI JIMHEHHBIX HEPABEHCTB C OJHOU
MePEMEHHOM.

DOYyHKIUH

[Tonstue Qynkuuu. O6IACTh ONpeAeNeHUs 1 MHOXKECTBO 3HaueHUH QyHkiuu. CriocoObl 3a1aHus
GYyHKIHHA.

I'paduk ¢ynkuuu. Urenue cBoiictB ¢yHkiuu no e€ rpaduky. [Ipumepsl rpadukoB ¢GyHKIUM,
OTPaXKAIOIUX peabHbIE POLECCHI.

OYHKIMH, ONUCHIBAIONINE MPSIMYIO U OOPAaTHYIO MPOMOPLHUOHAIBHBIE 3aBUCUMOCTH, UX TpaduKH.
Oynxmn Y = X2, Yy = X3, y = \X, y=|X|. Tpadudeckoe pemenne ypaBHEHHH 1 CHCTEM yPaBHEHHIL.

9 KJIACC

Yuciia ¥ BbIYUCICHUSA

PannonaneHple ymuciia, UppalvoHalbHbIE YKCIa, KOHEYHbIE M OECKOHEUHbIE JIECATUYHbBIE APOOU.
MHOXecTBO JeHCTBUTENBHBIX YHCEN, JEHCTBUTEIbHBIE YMCIa KaK OECKOHEUHbIE NECSITUYHBIE JPOOH.
B3anMHO OJHO3HAYHOE COOTBETCTBUE MEXKJY MHOYKECTBOM JCHCTBUTEIBHBIX YHMCEN M KOOPJAMHATHOM
IPSAMON.

CpaBHeHUE 1eHCTBUTENBHBIX YHCEl, apu(MeTHYeCKUe NeUCTBUS C AEMCTBUTEIbHBIMU YU CIAMHU.

PazMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AITUTEILHOCTh IPOLECCOB B OKPYKAIOIEM MUPE.

[TpuOnmxE€HHOE 3HAYEHHE BEIMYMHBI, TOUHOCTh NMpuoamxenus. Oxpyrinenue uucen. [lpukunka u
OLICHKA PE3YJIbTATOB BBIYUCICHUM.

YpaBHeHHsI U HEPABEHCTBA

JInneiiHoe ypaBHeHuMe. PellieHne ypaBHEHUN, CBOAAIIMXCA K JIMHEWHBIM.

KBagparHoe ypaBHeHue. PemieHuwe ypaBHEHMH, CBOASAIIMXCA K KBaJIpaTHbIM. bukBaaparHoe
ypaBHeHue. [IpuMepsl pellieHrs ypaBHEHUN TPETbEU U YETBEPTOU CTENIEHEN PA3JIOKEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-panMoOHaIBHBIX ypaBHEHWU. PeleHne TEKCTOBBIX 3a/lad  airedpamdecKum
METOAO0M.

VYpaBHeHUe ¢ AByMs NEpEeMEHHBIMU U ero Tpaduk. Pemenne cuctem AByX JIMHEWHBIX YpaBHEHHH C
JIBYMs [IEPEMEHHBIMU. Pelenue cucreM AByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEMHOE, a APYroe — BTOPOi
creneHu. ['paduyeckas HHTEpIpeTaLKs CUCTEMbl YPaBHEHUH C IByMS IIEpEMEHHBIMHU.

Permienue TeKCTOBBIX 3a/1au aNreOpandeckuM CriocoOOM.

YucnoBsle HEPABEHCTBA U UX CBOMCTBA.

PelreHne IMHEWHBIX HEPABEHCTB C OJJHOM NEpEMEHHON. Pelenne cucreM JINHEWHBIX HEPABEHCTB C
onHOM mepemenHoi. KBanpaTHble HepaBeHcTBa. ['paduueckas MHTEpHpeTalysi HEPABEHCTB U CHCTEM
HEPABEHCTB C JIByMs IIEPEMEHHBIMU.

DOYyHKIUA

KBagparuunas ¢pynkuus, e€ rpaduk u cpoiictpa. [lapabona, KoopauHaThI BEPIIMHBI TapabOIIbI, OCh
CUMMETPHUH T1apaboIbl.

I'paduku pynkimit: y = kx, y =kx + b,y =k/x,y = x3y= VX, y = |X| , u ux cBolicTBa.

YucaoBbIe MOCIEI0BATEILHOCTH H IIPOrPecCHH

[ToHsTHE YMCTOBOM MOCIIEIOBATETLHOCTHU. 3a/IaHHE MTOCIIEIOBATEILHOCTH PEKYPPEHTHOM (POPMYIIOif
1 hopmyIoit N-ro yjieHa.



Apudmerndeckass U reoMeTrpuyeckas mporpeccuu. @opmyibl N-TO 4yieHa apuOMETHUYECKOW |
Tr€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakeHue 4ieHoB apu(pMETUUECKON U FEOMETPUUECKOM MPOrpeccii TOUKaMu Ha KOOPIMHATHOM
IJI0CKOCTH. JIMHEHHBIN U 3KCIOHEHIUANIbHBIN pocT. ClI0KHBIE IPOLIEHTHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbLI YYEBHOI'O KYPCA
«AJI'EBPA» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3y/IbTaThl OCBOSHHS MPOrpaMMBbl y4eOHOT0 Kypca « Anredpay XapaKTepH3yITCs:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IPOLUIOMY M HACTOALIEMY POCCHICKOM MaTeMaTHKH, LEHHOCTHBIM
OTHOLIEHUEM K JOCTH)KCHHSIM POCCUHMCKUX MAaT€MATHUKOB M POCCUMCKOW MAaTeMaTUYeCKOW WIIKOJbI, K
MCIIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;

2) rpaskIaHCKOe U IYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TFOTOBHOCTBIO K BBINOJIHEHHIO 00s13aHHOCTEHN IpaKIaHNHA U pealli3alliy €ro MpaBs, IPeICTaBICHUEM
0 MaTeMaTUYeCKUX OCHOBaX (PYHKIIMOHUPOBAHUSA PA3NUYHBIX CTPYKTYp, SBICHHUH, MpoLexyp
TPaKJAHCKOro oO0ImIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYKIEHUIO 3ITHUYECKHUX
mpo0sieM, CBA3AHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKHh, OCO3HAHHEM Ba)KHOCTU
MOPaJIbHO-ITUYECKUX IMPUHLHUIIOB B I€ATEIHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE ydacTUE B PpEUIEHMM [PaKTUYECKUX 3aJad MaTeMaTH4eCKOH
HaIMpPaBJIEHHOCTH, OCO3HAHHEM B)KHOCTH MaTEeMaTHYeCKOro 0Opa3oBaHUs Ha MPOTSHKEHUU BCEW JKU3HU
IUIsL yCTIENIHOM TPO(EeCCHOHANBHON NEATETPHOCTH W Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAaHHBIM
BBHIOOPOM U MOCTPOCHHEM HMHIMBUIYaTbHOW TPAeKTOPUU 0Opa30BaHUS U KUZHEHHBIX IUIAHOB C y4ETOM
JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MAaT€MaTUYECKUX OOBEKTOB,
3aJ1a4, peIIEHU !, pacCyKICHHUM, YMEHHIO BUAETh MaTEMaTHUECKHAE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUS:

OpHEHTaIel B JIeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HAayuyHBIX MPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOABI U 00IIeCTBa, TOHUMAHUEM MaTeMaTUYeCKOM HayKH Kak
cdepbl 4eT0BEUECKON NesITeIbHOCTH, 3TANOB €€ Pa3BUTHSA M 3HAUMMOCTHU JUISL Pa3BUTUS LIMBUIIM3ALINY,
OBJIAJICHUEM SA3BIKOM MaTeMAaTUKH M MaTeMaTU4YeCKOH KyJbTYpOW KakK CpeICTBOM IO3HAHUS MUDA,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBbIKAMHU UCCIIEJOBATEIBCKON NEATEIbHOCTH;

6) d¢usnueckoe BocnuTaHHe, (OPMHPOBaHHE KYJIbTYPbl 3/10POBbSI W 3MOIHOHAJIBHOIO
Os1aromosty4ms:

TFOTOBHOCTBIO NPHUMEHATh MaT€MaTHYEeCKHUE 3HAHMS B MHTEPECaX CBOEro 3J0POBbs, BEACHUS
310pOBOro 00pasa )KU3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIIN PEKUM 3aHATHH U OT/AbIXA, PErYJIspHas
¢u3nueckas aKTHMBHOCTbH), CPOPMHUPOBAHHOCTHIO HaBbIKa peQieKCHM, MPU3HAHUEM CBOErO IMpaBa Ha
OLIMOKY M TaKOTO e IpaBa JAPyroro 4eJoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHeHTaIMel Ha IPUMEHEeHHEe MaTeMaTHUeCKUX 3HAaHUM [T peleH s 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYy’Karolled cpeapl, IUIAaHWPOBAHUS TIOCTYNKOB M OLEHKM MX BO3MOXKHBIX TOCIEICTBUN JUIs
OKpY’Kalollel cpebl, OCO3HAHMEM TIJI00AJILHOTO XapakTepa HKOJOTHYECKUX MpodsieM H MyTed Hux
pelIeHus;

8) aganTanus K N3MEHAIMMCS YCIOBHAM COLMATBHON U IPHPOAHOI cpeabl:

FOTOBHOCTBIO K JCHCTBUSIM B YCIOBHMSX HEONPEAEIEHHOCTH, TOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIbHOCTh, B TOM YMCJIE YMEHHME YUUTHCS Y IPYIHX JIOACH,
MpHOOpPETaTh B COBMECTHOM J1€ATEIbHOCTH HOBBIE 3HAHMS, HABBIKY U KOMIIETEHLIUU U3 OTbITA IPYTHX;

HE00X0IUMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4uciie (POpMyIHpOBaTh UACH, TOHATHS,
TUNOTe3bl 00 O00BEeKTaX M SABIEHUSAX, B TOM 4YHCIIE paHee HEH3BECTHBIX, OCO3HaBaTh JE(ULIUTHI
COOCTBEHHBIX 3HAHUN ¥ KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PAa3BUTHUE;



CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAllMIO, BOCIIPMHUMATh CTPECCOBYIO CHTYalMIO Kak
BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBbIEC PEIICHHS U JeHCTBUSA, (OPMYIHPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBbIE YHUBEpPCAJIbHLIC y‘leﬁHbIe JeHCTBUA

Ba3oBble JJoruyeckue geiicTBud:

BBISIBJISTH U XapaKTEPU30BATh CYIIECTBEHHBIC IPU3HAKA MATEMAaTHYCCKUX OOBEKTOB, MMOHSITHH,
OTHOIICHUN MEXKIy TOHATUAMH, (OPMYIHUPOBATH ONPEICICHUS TIOHSATHH, YCTaHABIIMBATH
CYILIECTBEHHBIN NMPU3HAK KJIacCU(PUKAIUN, OCHOBAHUS Jisi 0000IIEHHUS U CPaBHEHUS, KpUTEPUU
IIPOBOJMMOI0 aHAJIM3a;

BOCIIPUHUMATh, (DOpMyNIHpoOBaTh W MPeoOpa3OBBIBATH CYXKJICHUS: YTBEPAUTCIbHBIC H
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTEMaTUYECKIE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTHBOpEUHs B (haKTax, JTaHHbBIX,
HAOJIIOJICHUSAX W YTBEPXKICHUSX, MPEIaraTb KPUTCPUH JJIsl BBISBICHHUS 3aKOHOMEPHOCTEH M
MPOTUBOPEUHIA;

JieNaTh BBIBOABI C HCIOJIB30BAHHUEM 3aKOHOB JIOTMKH, MJCAYKTUBHBIX M WHAYKTHUBHBIX
YMO3AKJIFOUCHUH, YMO3AKIIOUSHUH 0 aHAJIOTUH;

pa3buparh JOKa3aTeIbCTBA MATEMATHYCCKHX YTBEPKACHUW (TPSIMBIE W OT IMPOTHBHOIO),
MPOBOAUTh  CAMOCTOSITEILBHO  HECIOXKHBIE  JOKa3aTelIbcTBa  MaTeMaTHMYeCKUX  (PaKToB,
BBICTPaMBaTh apryMEHTAIlMI0, TPUBOAUTH TPUMEPHl W KOHTPIPUMEPHI, OOOCHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCOO pelieHus y4yeOHOW 3ajauu (CpaBHHBATh HECKOJIBKO BAapHAHTOB PEIICHHS,
BBIOMPATh HAOOJIEE TMOIXOIAIINN C YUETOM CaMOCTOATENIbHO BBIICIICHHBIX KPUTEPUEB).

Ba3oBbIe ncciegoBaTebLCKHE JeliCTBUSA.

UCIONIb30BaTh BOIMPOCHI KaK HCCIENOBATENbCKUI WHCTPYMEHT TO3HaHMs, (OPMYIUPOBAThH
BOIPOCHI, (PHUKCUPYIOTHE TPOTHBOPEYHE, MPOOIEMYy, CAMOCTOSTEIILHO YCTAHABIIUBATL NCKOMOE
U AaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIUIO, MHEHHE;

MPOBOAMTH MO CAMOCTOATEIHHO COCTABIEHHOMY TJIaHY HECJIOXKHBINM AKCIIEPUMEHT, HEOObIIoe
UCCIIEIOBAaHUE IO YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCHMOCTEU
00BEKTOB MEXKTy CO0O0ii;

CaMOCTOSITENILHO (HOPMYJTHPOBaTh OOOOMIEHUS W BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOTO
HaOII0IeHNs1, UCCIIEIOBAHMUSI, OIIEHHUBATh JJOCTOBEPHOCTD MOJTYYCHHBIX PE3YJIbTATOB, BBIBOJOB H
0000IIICHMI;

IMPOTrHO3UPOBATE BO3MOKHOC PAa3sBUTUC MPOIECCA, a TAKKE BBIABUTATh IMPCAIIOJIOXKECHUA O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOYHOCTh HHQPOpPMAIMH, ITaHHBIX, HEOOXOAMMBIX IUIf
peleHus 3a/1auu;

BBIOMPATH, AaHAIM3UPOBATH, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMALIUIO PA3THYHBIX
BUJIOB U (DOPM NpeCTaBICHUS;

BbIOMpaTh (hopMy IpeacTaBiIeHHs HH(OPMaIUU U WIUTIOCTPUPOBATH PEIIaeMble 3a7jaul CXeMaMH,
IrarpaMMaMu, HTHOM rpaduKoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAA&KHOCTh HMH(POPMAIMM MO KPUTEPUSAM, MPEIJIOKEHHBIM YUUTEIEM WM
c(OpMyYITHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKAaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIE 1eiCTBUSA:

BOCIPUHUMATH U GOPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSMU U LIENSIMU OOIICHMUS,
SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX U MUCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y pelIeHHs 3a1a4i, KOMMEHTHPOBATh MOJYYEHHBII pe3ysbTar;



e B XO0e 00CYXJICHHS 33/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK1aeMOil TEMBI, TPOOJIEMBI, pelIaeMOii
3aJ1a4uM, BbICKA3bIBaTh MJIEU, HALIEJICHHbIE HA IIOUCK PEIIECHUs, COIIOCTABIATh CBOU CYKIEHUS C
CYXJEHUSIMH JIpYI'MX YYaCTHHUKOB JHajiora, OOHapyXHBaTh pa3jMyhe M CXOJACTBO MO3ULMI, B
KOPPEKTHOH Gopme (HOopMyTHpOBaTh Pa3HOTIACHS, CBOU BO3PAKECHUS;

® I[IPEACTaBIATh pE3yJNbTaThl pEIIEHUS 3a7aud, OKCIIEPUMEHTA, HCCIEAOBAHUS, IIPOEKTa,
CaMOCTOSITENIbHO BEIOMPATh (POPMAT BBICTYIIJICHUS ¢ YYETOM 3a/1a4 IPE3EHTALUU U 0COOEHHOCTEH
ayJIuTOpUH;

® T[IOHMMAaThb M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAaHJHOW W WHAMBHUIYAIbHOH pabOThl MpH
peleHNH y4eOHbIX MaTeMaTHUECKUX 3ajiay;

® [IPUHUMATH LI€Jb COBMECTHOH AEATENBbHOCTH, INIAHUPOBATh OPraHU3aLUI0 COBMECTHON padoThI,
pacripenenats BHIBI pabOT, IOTOBAapHUBATHCS, OOCYXKAAaTh IPOLECC W pe3ylbTaT pPadOTHI,
0000111aTh MHEHUS HECKOJIBKHX JIFOJICH;

® y4yacTBOBATh B IPYMIIOBBIX POpMax paboThl (00CYkA€HUS, 0OOMEH MHEHUSIMH, MO3TOBBIE LITYPMBI
U JIpyrHe), BBIIOJHATH CBOIO YacTh pabOThl U KOOPAMHHPOBATH CBOM AEMCTBUS C JPYIMMH
YJleHaM{ KOMAaH/bl, OL[EHMBATh KAayeCTBO CBOErO BKJaJa B OOIIMH MPOAYKT IO KPUTEPHUSM,
cOpMyITHPOBaHHBIM YYaCTHUKAMH B3aUMOACHCTBHSL.

PeryasiTuBHBIe yHMBepcalbHbIe y4eOHbIe AeiicTBUS
Camoopranu3anusi:

® CaMOCTOSITENIbHO COCTaBJIATH IUIaH, aJIFOPUTM pEIlIEeHUs 3ahadu (WIM €ro 4acTh), BbIOMpaTh
Croco0 pemieHuss ¢ Y4ETOM UMEIOIUXCS PEeCypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHUPOBATH BAPHAHTHI PEHICHUH C y4€TOM HOBOM MH(OpPMAIIHH.

CaMOKOHTPOJIb, JMOIHOHAJIbHBIH HHTEJICKT:

e BJaJeTh CHOCO0AMM CaMONPOBEPKH, CAMOKOHTpOJII TMpoliecca M pe3yjbTara peleHHs
MaTeMaTHUYECKOH 3a7auu;

® IIpEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IpU PEIIEHWH 3aJa4yd, BHOCHUTH
KOPPEKTUBBl B JESITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;

® OLEHUBaThb COOTBETCTBUE pe3yjbTaTa JAEATEIbHOCTH IIOCTABIEHHOW LEIU U YCIOBUSM,
OOBSACHATH NPUYMHBI JOCTHKEHUSI NI HEJOCTHXKEHUS 11€JI, HaXOAUTh OIMOKY, 1aBaTh OLIEHKY
PUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIbTATbBI

K xoHIty 00yueHus B 7 Kjacce 00yJarouiics MOJTYYHT CISIYIONINE MPEAMETHBIC Pe3yIbTaThI:

Yucja ¥ BBIYUCTICHHUSA

BeimonHsATe, coueTas yYCTHbIE W MHUCHhMEHHBIE TNPUEMBI, apu(METHUYECKHEe ACUCTBUS C
palMOHANIBHBIMU YUCIIAMH.

HaxonuTh 3Ha4YeHHS YHCIOBBIX BBIPAXKCHHM, MPUMEHSATH Pa3HOOOpa3HbIE CHOCOOBI U MPUEMBI
BBIYMCIICHHS 3HAaYE€HUN APOOHBIX BBHIPAKEHUM, COACPIKAITINX OOBIKHOBEHHBIC U IECATUYHBIE TPOOH.

[TepexonuTh OT OJHOM (OPMBI 3aITUCH YKCeT K Apyroi (mpeodpazoBhIBaTh ACCATUYHYIO APOObL B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO JECATUYHYIO APOOB).

CpaBHMBATh U yNOPSAJ0UYUBATH PALIMOHATIBHBIE YHCTIA.

OkpyriaTh 4ncia.

BpINONHATE NPUKHUAKY © OLEHKY pPE3yJbTaTa BBIYUCICHUM, OLEHKY 3HAYEHUW YHUCIOBBIX
BBIpAYKECHH. BBITIOTHATH IEMCTBUS CO CTENEHSAMM C HATypAIbHBIMU MTOKA3aTEISIMHU.

[IpuMeHATh NPU3HAKK JETUMOCTH, PA3JIOKEHUE HA MHOXKUTEIIN HATYPAJIbHBIX YUCE.

Pemiate  mpakTUKO-OpUEHTUPOBAHHBIE  3aJayd, CBSA3aHHbBIE C  OTHOUICHUEM  BEJIMYMH,
MPONOPLUOHATBHOCTHIO BEIUYUH, IPOLIECHTAMU, UHTEPIIPETUPOBATH PE3YJIbTATHI PELIEHUA 3a/1a4 C YUETOM
OTpaHWYCHUH, CBA3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.



AnredOpanyeckue BbIpasKeHH s

Hcnonp30BaTh anredpandecKyro TePMUHOIOTHIO M CUMBOJIHKY, IPUMEHSTH €€ B IPOLIECCE OCBOCHUS
y4eOHOro Marepuana.

HaxonuTs 3HaueHust OyKBEHHBIX BBIPOKEHHUH MPH 33JJaHHBIX 3HAYEHUSIX IEPEMECHHBIX.

Boinonusate mnpeoOpa3oBaHusl LEIOT0 BBIPAKEHHS] B MHOTOUWIEH MPHUBEACHUEM MOJOOHBIX
CJIaraeMbIX, PACKPBITHEM CKOOOK.

BpINOAHATE YMHOXXEHHE OJHOWIEHA HA MHOIOWIEH M MHOIOYJIEHAa Ha MHOTOYJIEH, MPHUMEHSTh
(dbopMyIBI KBagpaTa CyMMBI U KBajjpaTa pa3HOCTH.

OcCylIecTBIATh Pa3iokKEHUE MHOTOWIEHOB Ha MHOXXHMTEIU C IMOMOIIBI0O BBIHECEHHS 3a CKOOKH
00I1Ier0 MHOXKHTEIS, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (HOPMYJT COKPAIIEHHOTO YMHOXKCHHUS.

[IpumensTh nmpeoOpa3oBaHMUs MHOTOUYJICHOB Ui DPELICHUS Pa3IUYHBIX 3aJad4 U3 MaTeMaTHKW,
CMEXKHBIX [IPEIMETOB, U3 pPEabHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBAa CTEMEHEH C HATypalbHBIMH TMOKa3aTesIMH JJis  mpeoOpa3oBaHUs
BBIPaKCHU.

YpaBHeHNsI 1 HEPABEHCTBA

Pemrate nMHEHBIE YpaBHEHUS C OMHOW NEPEMEHHOM, IPUMEHSS IIpaBUia Mepexoa OT UCXOJHOTO
YpaBHEHUS K paBHOCUIILHOMY eMy. [IpoBepsTh, SIBASETCS 1M YUCI0 KOPHEM YPaBHEHUS.

[TpumensITh rpaduaeckre METO b IPU PEIICHUH JTHHCHHBIX YPABHCHUN U UX CUCTEM.

[TonOupare mpuMepbl Map YUCENd, SBISIOMIMXCS PEIICHWEM JMHEHHOro YpaBHEHHSI C ABYMS
[IEPEMEHHBIMH.

CtpouTh B KOOPAMHATHOW IUIOCKOCTH TIpadUK JMHEHMHOro ypaBHEHHUS C JABYMS NEPEMEHHBIMH,
MOJIB3YSICh TPa)UKOM, TPUBOAUTE IIPUMEPHI PELICHUS YPaBHEHHUS.

Pemath cucteMbl IByX THHEMHBIX YpaBHEHUH C IBYMS IEPEMEHHBIMH, B TOM YHCIIe TpadUIEeCKH.

CocTaBnaTh M pemaTh JIMHEHHOE YpaBHEHUE WJIM CHUCTEMY JIMHEWHBIX YPaBHEHHUH IO YCIIOBHUIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUHU C KOHTEKCTOM 3a/1a4 MOJTYUYEHHBIN pe3yJIbTar.

DOyHKIUHT

N306paxaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOIINE 33JaHHBIM KOOpAMHATAM, JTy4H,
OTPE3KH, NHTEPBAJIbI, 3aAIIUCHIBATh YMCIIOBbIE IPOMEKYTKHU Ha alNreOpanyeckoM si3bIKe.

OtmedaTs B KOOPJAMHATHOW TUIOCKOCTH TOYKH MO 33aJaHHBIM KOOpAWHATaM, CTPOUTH Tpaduku
nuHeHbIX QyHKuMd. CTpouTs rpaduk GyHKIUU Y = [X|.

OnuceIBaTh ¢ TOMOIIBIO (PYHKIIHI U3BECTHBIE 3aBUCUMOCTH MEXK1Y BEIMYMHAMH: CKOPOCTb, BpeMsl,
paccrosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, TPOU3BOIUTEIILHOCTD, BpeMs, 00bEM pabOThI.

Haxonuts 3HaueHne GyHKIIUU MO 3HAYCHHIO €€ apryMeHTa.

[Tonumare rpaduyeckuid crnoco0 TPEACTaBICHHWS H aHalW3a WHPOPMAlUHM, W3BJICKAaTh U
MHTEPIPETHPOBATh HHPOPMALIMIO U3 TPaQUKOB peatbHbBIX MPOLECCOB U 3aBUCUMOCTEH.

K xonIy 00yuenus B 8 kj1acce 00y4Jaromuics MoIyduT CISAYIOMNE TPEAMETHBIC PE3YIbTATHI:

Yucia v BBIYUCTICHUA

Hcnonb30BaTh HayalbHbIE NMPEACTABICHUS O MHOXECTBE JIEHCTBUTENIbHBIX YUCEI JUIsl CPaBHEHUS,
OKpYTJIEHUS ¥ BBIYUCIICHUH, H300pakaTh ACHCTBUTEIbHBIC YHCIAa TOYKAMHU Ha KOOPIUHATHON TPSIMON.

[IpumeHsTh TNOHATHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOIUTh KBaJpaTHbIE KOPHH,
UCIOJNIB3Ysl TP HEOOXOAMMOCTH KaJbKYJSATOP, BBIIOJHATH MpeoOpa3oBaHUsI BBIPAKEHUH, COJEpIKaIINX
KBaJIpaTHbIE KOPHU, HCIIOJIb3Ys CBOWCTBA KOPHEH.

Vcrnonp30BaTh 3aucu OOJIBIINX U MAJIBIX YMCET C TOMOIIBIO JECATUYHBIX IpoOei U cTerneHel yncia
10.

Auredpanyeckue BbIpasKeHUs

[IpuMeHsTh MOHATHE CTENEHH C IIeJIbIM [MOKa3aTeseM, BBIMOJIHATh MpeoOpa3oBaHMs BbIPAKEHUH,
COJIEpIKaIMX CTENEHH C LENBIM IIOKa3aTEIIEM.

BbInonHATE TOXKIECTBEHHBIE MPEOOpa3OBaHUsl PALMOHANBHBIX BBIPAKEHWH HAa OCHOBE MpaBUII
JEHCTBUI HaJl MHOTOYWICHAMH U allreOpanvdecKiuME IPOOsSMHU.

PacknanpiBaTte KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.



[IpumensaTs mpeoOpa3oBaHUs BBIPAKEHUN U pEIICHUS pa3IMUHBIX 337ad W3 MaTeMaTHKH,
CMEXHBIX MTPEIMETOB, U3 PeabHON MPAKTUKH.

YpaBHeHMsI M HEPABEHCTBA

Pemate nuHelHbIe, KBaJgpaTHbIC ypaBHEHHS M PAIlMOHAIBHBIC YPABHEHUS, CBOJSIIUECS K HUM,
CHCTEMBI IBYX YPAaBHEHHH € IByMsI IEPEMEHHBIMHU.

[IpoBoauThL MNpOCTEHIIME HCCICAOBAHMS YPAaBHEHMM M CUCTEM YpPaBHEHMH, B TOM 4MHCIE C
IIPUMEHEHHEM TIpauUyecKux MpelcTaBIeHUN (ycTaHaB/IMBaTh, MMEET JM YypaBHEHHE WM CHCTEMa
YPaBHEHHI PELICHHUs, €CIIH UMEET, TO CKOJIBKO, U Tpoyee).

[lepexoauTe OT CIOBECHOM (OPMYIHMPOBKM 3alaud K €€ aireOpanyeckod MOJENU € MOMOIIbIO
COCTABIJICHUS YPaBHEHHsI WIM CHCTEMBbl YPaBHEHUH, HHTEPIPETHPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ]auy MOJy4YEHHBIN pe3yJIbTarT.

[IpuMeHsTH CBOWCTBA YHCIOBBIX HEPAaBEHCTB Ui CPAaBHEHUS, OLCHKH, pelaTh JWHEHHbBIC
HEpaBEHCTBA C OJHON MEPEeMEHHOM M HX CHCTEMBbl, JaBaTh IpaUUecKyl0 WIUTIOCTPALMIO MHOXKECTBA
peleHui HepaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOyHKIUH

[loHnMaTh W WCHONB30BaTh (PYHKIMOHAIBHBIE TOHSATHS W S3BIK (TEPMHUHBI, CHMBOJIUYECKUE
0003HaYeHHUS), ONPEAEIATh 3HaUeHUE (PyHKIIUH [0 3HAUEHUIO apTyMEHTa, ONPEAEsTh CBOUCTBA (DYyHKIIH
1o e€ rpaduky.

Ctpouts rpaduku 3J€MEHTapHbIX (PYHKLIUH BUJIA:

y=kix,y =x% y=x%y = x|, y = VX, ouchIBaTH CBOICTBA YHCIIOBOH (YHKIMH 110 & rpaduKy.

K koHIly 00yueHus B 9 kijacce o0y4aroImuiics MOJy4UT CIEAYIOIINE IPEAMETHbIE pe3yIbTaThl:

Yuciia 1 BbIYHCJIEHUS

CpaBHMBATH M YHOPSIOUMBATh pallMOHAIbHbIE M HPpAllMOHAIbHBIE YHCIIA.

BremonHaTe apudMeTHyecKue eHCTBHS C PpalMOHANBHBIMHA YHCJIAMH, COYeTas YCTHBIE U
MUCbMEHHBIE TPUEMBI, BHITIOJIHSATH BEIYUCIICHUS ¢ UPPAllMOHATIbHBIMU YUCIIAMH.

HaxonuTe 3HaueHUs CTETICHEH C IeNTBIMU TIOKA3aTesIMUA M KOPHEH, BBIYHUCIISITh 3HAYCHUST YUCIIOBBIX
BBIPaKCHUM.

OKpyrnsiTh IEHCTBUTENBHBIE YHCIA, BBIMONHATH TPUKUAKY pPE3yJIbTaTa BBIYMCICHUH, OLEHKY
YHCIIOBBIX BBIPAKEHUI.

YpaBHeHUs U HEPABEHCTBA

Pemiate nuHelHbIE U KBaJpaTHbIC YPAaBHEHUS, YPABHEHNUS, CBOISAIINECS K HUM, IPOCTeHIINe 1pOOHO-
panroHaIbHBIE YPAaBHEHUSI.

Pemiate cuctemsl IByX JTMHEHHBIX YpaBHEHHH C IByMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHU,
B KOTOPBIX OJTHO ypaBHEHHE HE SBISETCS JTHHECHHBIM.

Pemiate TekcTOBBIE 33/1a4K aNreOpanuecKuM CIOCOOOM € OMOIIBIO COCTAaBJICHUS YPAaBHEHUS WUIIH
CHCTEMBI JIBYX YPaBHEHHH C IBYMSI IEPEMEHHBIMHU.

[IpoBouTH MHpOCTEHIIME HCCIEOBAaHUS YpaBHEHHH M CHCTEM YypaBHEHHH, B TOM YHUCIE C
MpUMEHEHHEeM TpadUYecKux MpeCTaBIeHnl (yCTaHABIMBaTh, MMEET JM ypaBHEHHWE WJIM CHCTEMa
YPaBHEHMI peLIeHHUs, €CIIM UMEET, TO CKOJIBKO, U Tpoyee).

Pemrate nuHelHbIE HEpaBEHCTBA, KBAIpaTHBIC HEPABEHCTBA, H300paaTh PEIICHNE HEPABEHCTB HA
YHCIIOBOM MPSIMOH, 3alMCBHIBAaTh PEIIEHUE ¢ TOMOIIBIO CUMBOJIOB.

Pemrate cucTemMBl JTMHEHHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAIOIINE KBAJIPaTHOE
HEPaBEHCTBO, N300paXkaTh pelIeHNe CUCTEeMbl HEPAaBEHCTB HA YHCIIOBOM MPSAMOM, 3aITUCHIBATh PEIICHHUE C
MIOMOILBIO CUMBOJIOB.

Vcnonp30BaTh HEpaBEHCTBA MPU PEIICHUH PA3IMYHBIX 3a]1a4.

DOYyHKIUHA

Pacnio3naBath (yHKIMM M3y4eHHBIX BHJIOB. [loKa3piBaTh CXEMaTHYECKH pAacIlOIOKEHUE Ha
KOOP/MHATHOI TockocTn rpadukos GyHkImii Buga: Y = kx, y =kx + b,y = k/x,y = ax? + bx + ¢, y = X3,
y =X, Y = ||, B 3aBHCHMOCTH OT 3HaueHHI KOd((DHUIMEHTOB, ONUCHIBATH CBONCTBA ()YHKIIHIA.

Crpoutb U H300pakaTh CXeMaTHYECKU Tpa(UKM KBAaJpaTUUHBIX (DYHKIUM, ONMUCBHIBaTh CBOICTBa
KBaJPaTUYHBIX PYHKLIUH 110 UX rpadukam.



Pacnio3HaBath KBaspaTH4Hy!O0 (QYHKIHIO 1O (GopMyse, NPUBOIUTH NPUMEPHl KBaJApaTUUYHBIX
(GyHKUMH U3 pealbHOM KU3HH, (GU3UKU, TEOMETPHUU.

Yuca0BbIe MOCIEI0BATEIBLHOCTH H IIPOrPecCHH

Pacrnio3naBath apupMeTHIeCcKyI0 U TECOMETPUUECKYIO IIPOTPECCUH MPH PasHbIX crioco0ax 3aJaHus.

BbINONHATE BBIYMCIECHUS C UCMNONb30BaHUEM (GopMya N-ro wieHa apudMeTHuecKko u
TF€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YICHOB.

N300pakaTh 4IeHbI OCIEI0BATEIBHOCTH TOUKAMH HAa KOOPIMHATHOM IIIOCKOCTH.

Pemrate 3a1a4n, CBAI3aHHBIE C YUCIIOBBIMU IIOCIIEIOBATEIBHOCTIMU, B TOM YHCJIIE 3a/1a4U U3 PEAIBHON
AKHU3HU (C UCIIOJIb30BAHUEM KAJIbKYJIATOPA, LU(POBBIX TEXHOIOIHH).



TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
No HaunmenoBan KoJsmuecTBo yacoB XapakTepucruka DJIeKTPOHHbBIE
n/_ He pasjejioB Konrpoas  IIpakTtuuyec TporpamMmuoe AEATEILHOCTH (umdporsie)
u TeM Bcero HBIE KHe o0yuarumuxcst o0pa3oBaTejibHbIE
! NporpamMMbl padoThI padoTbI cocpAatie pecypchbl
[Tonsitue CucremaTu3upoBaTh u
palMoOHAIBHOTO oboramarh 3HaHUSI 00
qucra. OOBIKHOBEHHBIX u
Apudmernaeckue JIECSITUIHBIX JpOOsIX.
IEeWCTBUS ¢ CpaBHuBaTh u
paIrMoHaIbLHBIMU yHOpsA0YUBaThL  ApoOH,
YHCIIaMHU. npeoOpa3oBbIBas npu
CpaBHeHue, HEOO0XOINMOCTH
yHOPSAOYNBAHUE JNEeCATUYHbIE  JIpoOu B
paIMoOHATBLHBIX OOBIKHOBEHHBIE,
gucen. CreneHb € OOBIKHOBEHHBIE B
Yncna u HaTypaTbHBIM JIECATUYHBIC, B YaCTHOCTH
MOKa3aTeNeM. B OECKOHEUHYIO
1 BLIEHCIICHHA. 25 1 PerteHne OCHOBHBIX =~ JIECATHUHYIO napods. | https://www.yaklass.ru/
Panmonanbubl
o qnena 3amady Ha Jpobu, IlpumeHsartsb
MIPOTICHTHI U3 pa3HOOOpaszHbIe CIIOCOOBI
pealbHOM TPAaKTUKWA. W TIPUEMBbl BBIYHUCICHHS
[Ipu3naku 3HA4YECHUU JIPOOHBIX
JEIUMOCTH, BBIpXEHUH, COAepKAIINUX
pa3noxkeHus Ha  OOBIKHOBEHHBIC u
MHOXKHUTETTN JIeCATUYHBIE Ipoou:
HaTypaJIbHBIX YUCEN.  3aMEHSTh pH
PeanbHbie HE00X0IUMOCTH
3aBHUCHUMOCTH. JECATUYHYIO IpoOb
[Ipsimass 1 oOpatHas ~ OOBIKHOBEHHOM u
MPOMOPLUOHAIBHOCT =~ OOBIKHOBEHHYIO
u JECATUYHON, TPUBOJIUTH
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BEIpaXEHHE K  (opme,
HauOosiee ymaoOHON st
BBIYHCIICHHI,
peoOpa3oBHIBATH
JIpOoOHBIE BBIPAKEHUS HA
YMHOXCHHE | JIeJICHUE
JNECATHUYHBIX Jpo0ei K
JIEUCTBUSM C  IICJIBIMH
YUCIIAMH. IIpuBoauTs
YHCIOBble U OyKBEHHBIE
IpUMEpPhl  CTENEHH  C

HaTypaJIbHbIM
rmokasarejieM, OOBICHSA
3HAYCHHUS OCHOBaHHUS
CTCIICHU H TIOKa3aTellsd
CTEIICHHU, HaXOJNUTh
3HAa4YCHUS CTEIIeHEN BHUIA a
n (a - moboe
palMOHAIBHOE YHCIIO, N —
HaTypaJibHOE YHUCIIO0).
IToHMMAaTE CMBICIT 3aITMCH
OOMIBIINX ypcen c

MOMOUIBI0  JAECATUYHBIX
Ipo0eil u cTeneHel ncna
10, npumensaTp ux B

peanbHbIX CUTyalusx.
[IpumeHnATH NIpU3HAKU
JETUMOCTH, Pa3JIOKEHUS
Ha MHOHUTENH
HaTypaJbHbBIX YHUCEIL.

Pemrate 3amaum Ha 4acTu,
MPOLEHTHI,  MPOMOPIHH,
Ha HaXO0XACHUE JIpoOu
(DporeHTa) OT BEJIMYMHBI




Anrebpanuec
Kne
BBIPAKEHHUS

27

bykBeHHBIE
BBIPAKECHUSI.

IIepemeHnHbIe.

Homyctumble
3HAYCHUA

INEPEMEHHBIX.

Y BEITUYHHEI TI0 €€ JIpoOH

(mporeHTy), Ipodu
(nporuenTa), KOTOPbIN
COCTaBIISICT oJlHA

BEJIMYMHA OT JPYyTOM.
ITpuBoaute, pa3dOuparts,
OLICHMBATh  pa3IM4YHbIE
peLeHus, 3aIluCH
peleHuit TEKCTOBBIX
3ajay. Pacnos3naBate
OOBSICHATH, ONMHUPAsCh HA

onpeeeHus, psIMO
MIPOTOPIIMOHAIbHBIC "
obpaTtHO
MPOTMOPIIUOHAIbHBIC
3aBUCUMOCTH MEXIY
BEJIMYMHAMU; TPUBOJIUTH
MIpUMEPBI 3TUX
3aBUCUMOCTEN n3
peanbHOr0  MHpa, U3
JIPYTHX y4eOHBIX
MPEIMETOB. Pemars
MPaKTUKO-

OpUEHTHPOBAHHBIC 33/]aUH
Ha JpoOW, TMPOICHTHI,
npsMyr0o U 0o0paTHyIo
MPOTIOPIIMOHAITEHOCTH,
PONOPLHHU

OBnanets
anredpandecKou
TEPMUHOJIOTUEN U
CUMBOJIUKOH, TMPUMEHSThH
€€ B IPOILIECCE OCBOCHHUS
y4eOHOT0 Marepuaa.

https://www.yaklass.ru/



https://www.yaklass.ru/

DopMyIIBL.

[IpeobpazoBanue

OYKBEHHBIX
BBIPAXKEHHUI,

pacKpbITHE CKOOOK 1

MIPUBEJICHNUE
OITOOHBIX
cllaraeMbIX.

CBoiicTBa CTEIEHH C

HaTypaJIbHbIM
MOKa3aTeIICM.
MHoOrou4JjeHbl.
CrnoxxeHue,
BBIYMTAHUE,
YMHOKEHHE
MHOTOYJICHOB.
DopMmysl
COKpAILEHHOT' O
YMHOKEHHUS.
Paznoxenue
MHOTOYJICHOB
MHOXXUTEIIN

Ha

Haxonguts 3HA4YCHUS
OYKBEHHBIX  BBIPOKCHHUI
MPY 33JaHHBIX 3HAYEHUSIX
OYKB; BBIIIOJIHATH
BBIUHCIJICHUS 1o
dbopmynam.  BBITIONHATH

npeoOpa3oBaHusl  LEJIOTO
BBIP2)KCHHSI B MHOTOUWICH
NpPUBEICHHEM TI0I00HBIX
ClIaraeMbIX, PaCKPbITUEM
CKOOOK. Brimonnsate
YMHO)KEHHE OJTHOUICHA Ha
MHOT'OWICH U MHOTOUWICHA

Ha MHOTO4JIEH,
IIPUMEHSATH (bopMyJIbI
KBazpara  CyMMBl H
KBajpaTa Pa3HOCTH.
Ocy1ecTBiATH
pasioxxeHue
MHOTOYJICHOB Ha
MHOYKUTEITH nyTeM
BBIHECEHMsSI 32 CKOOKHM
ob1ero MHOKUTEII,
NpUMEHEHHS  (HOPMYJIBI
pasHOCTH KBaJ[PaTOB,
bopMya  COKpAIEHHOTO
yMHOXKeHHUs. [IpuMeHSTh
npeoOpa3oBaHue
MHOTOYJICHOB TUTSt
peLeHus pa3IUYHBIX
3a1a4 W3 MaTeMaTuKH,
CMEXHBIX TIPEIMETOB, W3

peanbHOM MPaKTUKH.




VYpaBHeHus u
HEpPaBEHCTBA

20

VYpaBHeHue, npaBuia
npeoOpazoBaHUs
ypaBHEHUS,
PaBHOCUIIBHOCTh
ypaBHEHUH.
JIuneiinoe
YpaBHEHUE C OJHOU
IIEPEMEHHO,
pelLIeHUE JIMHENHBIX
YPaBHEHUM.
Pemienne 3amau ¢
ITOMOIIIBIO
YPaBHEHUH.
JInneiinoe
YpaBHEHUE C ABYMs
MIEPEMEHHBIMH U €Tro
rpaduxk. Cucrema
IBYX JIMHEWHBIX
YpaBHEHUN C JByMs
MIepeMEHHBIMU

3HAKOMUTBCS C UCTOpUEH
pa3sBUTHsI MAaTEMATUKU

Pemars JINHEMHOE
ypaBHEHUE c OJIHOM
IIEPEMEHHOM, MIPUMEHSAA

paBWwia  Iepexoja  OT
HCXOOHOIO ypaBHEHHUS K
paBHOCHIILHOMY eMy Oouiee
npocroro Buaa. Ilposepsars,
ABJIAETCA JM KOHKPETHOE
YUCJIO KOPHEM YPaBHEHUS.
[Tonbupars npumepsl mnap

qucell, SIBJISFOIIUXCS
pelIeHreEM JIMHEWHOTO
YpaBHEHUSA c JBYMSI

nepeMeHHbIMU. CTpOUTH B
KOOPJAMHATHOW TIOCKOCTH

rpaduk JUHENWHOTO
ypaBHEHUS c JBYMSI
MEPEMEHHBIMU; TOJIb3YAChH
rpadukoM, MPUBOJIUTH
MIPUMEPBI penieHus
YpPaBHCHMUS. Haxonuth

pelIeHUEe CUCTEMBI JABYX
JUHEWHBIX YPAaBHEHUH C
JIBYMS IIEPEMEHHBIMHU.
CocraBnath W  pemarb
YpPaBHEHHE WU CHUCTEMY
YpaBHEHUH TIO YCIOBHIO
3aJla4M, UHTEPHPETUPOBAThH
B COOTBETCTBUU c
KOHTEKCTOM 3a1a4u
IIOJIyYEHHBIN PE3yJIbTaT

https://www.yaklass.ru/
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Koopaunnatst
u  TpaduKu.
OyHKIMU

24

Koopaunnata TOuKHM
Ha IIPSIMOM.
Yucossie
IIPOMEXKYTKH.
PaccrosHne Mexny
JIBYMS TOYKaMHU
KOOpJIMHATHOM
HPSIMOM.
[IpsimoyronbHas
CUCTEMA KOOpIUHAT
Ha IJIOCKOCTH.
[Ipumeps! rpaduxos,
3aJJaHHbIX
¢dbopmynamu. Utenue
rpadMKOB pealbHBIX
3aBUCHUMOCTEN.
[lonatue ¢yHKUMM.
I'padux  dynxum.
CpoiicTBa (QyHKUHH.
Jluneitnast GyHKIUS.
ITocTpoenue
rpaguka JIMHEHHON
¢ynkuun.  I'padux
yrkim Y =] x |

N300paxkaTsb Ha
KOOPJMHATHOM  TPsSMOU
TOYKH, COOTBETCTBYIOILINE
3aJJaHHBIM KOOpPJAMHATaM,
JTy4H, OTPE3KH,
MHTEpPBAJIbl, 3alUCHIBAThH
UX Ha anre0panyecKom
s3pike.  OTmeuaTh B
KOOPJAMHATHOM IIJIOCKOCTH
TOYKHM 1O  3aJaHHBIM
KOOpAMHATaM;  CTPOUTH
rpaduku HECJIOKHBIX
3aBHCHUMOCTCH, 3aaHHBIX
dbopMyiiamMu, B TOM 4YHUCIIE
C TMoMOLIbI0 HU(POBBIX

nabopaToOpHid.
[IpumensTs, U3y4arthb
IPEUMYIIEeCTBa,
WHTEPIPETHPOBATH
rpapuyecKkuit croco6
MIPEICTAaBIICHNUS U aHAJIH3a
pa3zHooOpa3HOi
KU3HEHHOW MH(pOpMaLUy.
OcBauBath MOHATHE
byHKIUY, OBJIa/IEBaTh
(byHKIMOHATIBHON
TEPMUHOJIOTHEN.

Pacno3znaBate JMHENHYIO
byukimio Yy = kx + b,
OMUCHIBATh €€ CBOICTBA B
3aBUCUMOCTH OT 3HaYEHUHN
ko3 urmento kK u b.
Ctpouthb rpadguku
JMHEUHOU byHKIUY,

https://www.yaklass.ru/
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byskumn Yy =| x|
Hcnons3oBarh 1u¢poBbie
pecypebl 1 IOCTPOCHUS
rpagukoB  GyHKOHA U
U3y4eHUs UX CBOMCTB.
[IpuBoauThH MIPUMEPBI
JIMHEMHBIX 3aBUCUMOCTEUN
B pealbHBIX Ipolieccax u
SIBJICHUSIX

IToBTOpEHUE U
00001eHne

IToBTOpEeHHE
OCHOBHBIX TIOHSTHH
U METOHOB Kypca 7
Kjacca, o00o00ueHnue
3HAHUM

BreiOuparp,  mpUMEHSTH
OLICHUBATH CHOCOObI
CpaBHEHUS YHUCelI,
BBIYMCJICHUH,
npeoOpa3oBaHui
BBIpXKCHU, pelieHus
YpPaBHEHUN.
Ocy1ecTBiATH
CaMOKOHTPOJIb
BBINIOJIHAEMBIX JIEUCTBUU
" CaMOTIPOBEPKY
pe3yabTaTa BBIYMCIICHHH,
npeoOpazoBaHUii,
MIOCTPOECHUU. Pemarp
3aJa4d = W3 peajbHOU
JKU3HH, MPUMEHSTh
MaTeMaTU4eCcKue 3HaHUs
JUIs peleHus 3aaady U3
JIPYTHX MPEIMETOB.
Pematp TEKCTOBbIE
3a/1a4u, CpaBHUBATb,
BBIOMpATh CIOCOO0BI
pelIeHus 3a1aun

https://www.yaklass.ru/

OBIIEE
KOJIMYECTBO

102
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YACOB I1O
I[TPOTPAMME




8 KVIACC

ypaBHeHHE X 2 = a,

HAaXOJUTh TOYHBIE U
MPUOJIM>KEHHBIS
kopau mpu a > 0.

No HaumenoBan @ KoamuecTBo yacon XapakTepucTuka DJIeKTPOHHbIE
“  We pa3leJioB M AeATe1bHOCTH uu(ppoBbIe
n/ Tenf : Bceero 5:::“)0“5 Npakriyeck  Iporpammuoe o0yuarommxest f)ﬁp?:’fOBaTeJ)IbHLIe
" NPOrpaMMblI padoThI He paboTl coacpaanue pecypchl
dopmynupoBaTh https://www.yaklass.ru/
olpeze/IeHue
KBaJIpaTHOI'O KOPHSI U3
quca,
KBangpaTHblii KOpeHb = apuUPMETHIECKOTO
n3 uyucna. IlonsTe  KBagpaTHOro  KOpHS.
00 uppanuoHanbHoM  [IpuMeHsATH onepanuio
gyucie. JlecATHUYHBIE  W3BJICYCHUS
NPUOTKEHUS KBaJIpaTHOT'O KOPHSI U3
UPPaLMOHATIBHBIX 4KCIIa, UCIIOJB3YS NIPU
YHCell. HEOO0XOINMOCTH
JleficTBUTENIBHBIE KaJIbKYJIATOP.
Yucna u yucna. CpaBHenue  OreHUBAThH
1 BBIUNCJICHMUSL. 15 JENCTBUTEIBHBIX KBaJlpaTHbIE  KOpHU
KBagparusie yuces. YpaBHEHWE  LENBIMH YHUCIAMH H
KOPHH Buaa X 2 = A JecATUYHBIMH
CaoiicTBa npobsimu. CpaBHUBATH
apu(pMETHYECKIX u YIOpAA0YUBATh
KBaJIpaTHBIX KOPHEH.  palMOHalbHbIE u
[TpeoOpa3zoBanue UppaLMOHAIIbHBIE
YHUCIIOBBIX YHUCIIA, 3allUCaHHBIE C
BBIPAKECHU, IIOMOIIBIO
coepKalmux KBaJPaTHBIX KOpHEMN.
KBaJIpaTHbIE KOPHU Hccnenosath



https://www.yaklass.ru/

HccnenoBars
CBOMCTBA KBaJpPaTHBIX
KOpHEH, HPOBOS
YHUCJIOBbIE
AKCIIEPUMEHTHI c
HCII0JIb30BaHUEM
KaJIbKYJIATOpa
(KoMIIBIOTEDA).
Jloka3pIBaTh CBOMCTBA
apudmeTnyecKkux
KBaJPaTHBIX KOPHEH;
MPUMEHATh HX IS
peoOpa3oBaHUs
BBIPAYKECHHUIA.
BreImonaHsITh
npeoOpa3oBaHus
BBIPAKECHHUI,
coJiepKaImnx
KBaJ[paTHbIE  KOPHHU.
Bripaxars
nepeMeHHbIe u3
F€OMETPUYECKHUX u
¢buzndeckux Gopmy.
Boruucnsate 3HaueHUs
BBIPAKECHHI,
coJiepKaImnx
KBaJpaTHbIE  KOPHH,
UCIIONB3YS npu
HEOOXOIUMOCTH
KaJIbKYJIATOP.
HUcnonp3oBats B Xoje
perieHus 3a1a4y
3JIEMEHTapHbIE
MpEACTABJICHHUS,




Ywucna
BBLIYMCIIEHHUSL.
CreneHb
LIEJIBIM
roxKasarejieM

n

C

CreneHp ¢ 1eIbIM
[I0Ka3aTeJIEM.
CrannapTHas 3amnuch
YHUCIIA. Pasmepsl
00BEKTOB
OKpY’KaloIIero Mupa
(oT BIEeMEHTapHBIX

YaCTHII 10
KOCMHUYECKUX
00BEKTOB),
JUTATEIIEHOCTh
IPOLIECCOB B

OKpYIKAoIeM MHUPE.
CBoiicTBa CTENCHU C
IeJIBIM TTOKa3aTeeM

CBA3aHHBIC C

MPUOJIMKEHHBIMU
3HAQUYCHUSIMU BEJIMYUH.
3HAKOMUTHCS c
UCTOpPUEN  pa3BUTHUA
MaTeMaTUKU
dopmyJIUpOBATH

oTpe/ieJICHUE CTEIIEHU C
LEeNBIM  ITOKa3aTeJIEM.
[IpencraBnsaTe  3anuch
OONBIINX W  MaJBIX
yucedl B CTaHAApPTHOM
BUJIE. CpaBHHMBaTH
yyuclia H  BCIUYHHBI,
3alMCaHHbIE c
HCIIOJIb30BaHUEM

CTEIICHU 10.
Hcmonn30BaTh  3aImch
YyuceNl B CTaHAAPTHOM
BHUJIC IS BBIpAXKECHUS
pa3MepoB  OOBEKTOB,

JUTUTEITLHOCTH
IIPOLIECCOB B
OKpYy’XaloIlleM  MHpe.
®opMynHpOBaTh,

3aMuChIBaTh B
CUMBOJIMYECKON (opme
u WJUTIOCTPUPOBATH

IpuMepamMu  CBOICTBa
CTEMEHW C  IEJBIM

IIOKA3aTEeJIEM.
[Ipumensatb  cBOICTBa
CTCIICHHU JJIA

npeoOpa3oBaHUs

https://www.yaklass.ru/
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BBIPAKECHMUI,
COJIEpIKAIlMX CTEIECHH C
LENBIM  ITOKa3aTeIICM.
BrimoaHaTe DelcTBUS C
YHCIIaMU,
3aIMCaHHBIMHI B
CTaHAapTHOM BHUJIC
(YMHOXXEHUE, [eleHue,
BO3BEJICHUE B CTETICHD)

Pacno3naBars https://www.yaklass.ru/
KBaJI[paTHbIA TPEXUJICH,
. yCTaHABIIMBATh
KBanpaTublit
BO3MOKHOCTh ero
Anrebpanueck TPEX4ICH.
pazoKeHus Ha
Y€ BBIPAKECHUS. Pasnoxenue
. 5 MHOKUTEIIH.
KBagpatuslii KBaJpaTHOTO
. PacknaneiBaTh Ha
TpEXUIICH TpexuseHa Ha
MHOKHUTEIIN
MHOKHUTEIIN N
KBaJPaTHBINA TPEXUJICH C
HEOTPULIATEIIbHBIM
JIMCKPUMHHAHTOM
Anrebpanueckas 3anuceIBaTh https://www.yaklass.ru/
npoOb. JlomycTuMele = anreOpanueckue
3HAYEHUS BeIpakeHus. HaxomuTs
MEPEMEHHBIX, o0nacTe ompeAeneHus
BXOAIINX B PpAaIMOHAIEHOTO
AnreGpanueck anredbpanveckue BBIPAKECHHUS.
1€ BBIPAXKECHUS. 15 BBIPKCHHS. BEIMONHATE YHUCHOBBIE
AnrebGpanueck OCHOBHOE CBOMCTBO | ITOJICTAHOBKH H
ast IpoOb anredpandecKou BBIYMCIISIThL  3HAYEHUE

npoou. CoxpaieHue
npobeit. Crnoxxenwue,
BbIYUTAHUC,
YMHOKCHHE "
JICTICHUE

IpoOu, B TOM HHCTE C
ITOMOIITLIO
KaJIbKYJIATOpA.
dopMyJIUpPOBATH
OCHOBHOE CBOMCTBO
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VYpaBHEHUS W
HEPABEHCTBA.
KBaapatHbie
YpaBHEHHUS

15

aredpanvecKux
JpoOei.

KBagparnoe
ypaBHEHUE.
Henonnoe
KBaJpaTHOE
YpaBHEHUE.
®opMyna  KOpHEHR
KBaJpaTHOTO
ypaBHeHus. Teopema
Buera. Pemenue
YPaBHEHUH,
CBOJSALIUXCS K
KBaJPATHBIM.
[Ipocreimue
JIpOoOHOpaIMOHATBH
13 YpaBHEHUS.
Pemienne TekCTOBBIX
3aa4  C IOMOIIBIO

anreOpanveckoil apodu
U TPUMEHATH €ro s
npeoOpa3oBaHus
Jpo0ei. BreimonHATh
JIEUCTBUS c
anredpandecKuMu
npobsmu.  [IpumeHsSTH
npeoOpa3oBaHus
BBIPA)KCHU I U1
pelieHus 3a/ad.
BeIpaxaTs nepeMeHHbIE
u3 bopmyn
(pu3myeckux,
reOMETPUUYECKUX,
OITHCHIBAIOITUX
OBITOBBIC CUTYAIUH)

Pacnio3naBath
KBaJpaTHbHIC
YpaBHEHUS.
3anuceBaTh (HOpMYITy
KOpHEH KBaJpaTHOTO
ypaBHEHHUS;,  peuiaTh

KBaJpaTHbIE
YpaBHEHUs — IIOJIHbBIE
u HEIOJIHBIE.
IIpoBouTh
MPOCTEUIIINE
HCCIIEA0BAHUS
KBaJpPaTHBIX
ypaBHeHui. Pematp
ypaBHEHUS,
CBOJSIIMECS K
KBaJpaTHBIM, c

IMOMOILBIO

https://www.yaklass.ru/
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KBaJPaTHBIX
ypaBHEHUU

npeoOpa3oBaHuil U
3aMEHOM MEePEMEHHOM.
Habnronate u
aHaAJIM3UPOBATh CBA3b
MEXIYy KOPHSIMH U
kod(purmenTamu
KBaJpaTHOTO
YpaBHEHHS.
®opMynMpoOBaTH
TeopeMy Buera, a
Takke oOpaTHyl -
TEOpeMy, TMPUMEHSTh
9TH  TEOPEMBbI  JIS
pelieHus 3ajad.
Pemars TEKCTOBBIE
3a/1a4un
anredpandecKkum
CIIOCO00OM:
MePEXOUThH oT
CJIOBECHOU
(bopMyIIHPOBKHU
YCIOBHSL  3aJayd K
anredpandecKou
MOJeNn myTeM
COCTaBJICHUS
YpaBHEHHUS,  peIaTh
COCTaBJICHHOE
YpaBHEHUE;
WHTEPIPETUPOBATH
pe3yibTar.
3HAKOMHUTHCS c
UCTOPUEN  pa3BUTHUSA
anreopsl




VYpaBHEHHS W
HEPABEHCTBA.
Cucremsl
ypaBHEHUNU

13

JIuneiinoe
YpaBHEHUE C JBYMs
MEPEMEHHBIMU,  €r0
rpaduk,  TpUMEPHI
pelIeHusl ypaBHEHUN
B LEIbIX YHUCIAX.
Pemienue CHCTEM
JIBYX JIMHEHHBIX
YpPaBHEHUN C JIBYMS
MIEPEMEHHBIMHU.
IIpumepsl  pemenus
CHCTEM HEJIMHEHWHBIX
YpPaBHEHUN C JIBYMS

NIEPEMEHHBIMH.
I'papuueckas
MHTEPIIPETALNS
YpaBHEHUSI C JBYMs
NIEPEMEHHBIMU U

CHUCTEM  JIMHEWHBIX
YpPaBHEHUN C IByMs
MIEPEMEHHBIMH.
Pemenne TEKCTOBBIX
3a71a4  C IOMOIIBIO
CUCTEM ypaBHEHUH

Pacno3naBats
JIMHEWHbIE ypaBHEHUS
c JBYMSI
[IEPEMEHHBIMHU.
Crpouts rpaduku
JIMHEUHBIX
YpaBHEHUW, B TOM
quCIe UCIIONb3YS
U(POBBIE  PECYPCHI.
Paznuuats
rapasuieibHbIe u
MEepPECEKAIOIINECS
psIMbIE o ux
ypaBHeHUsAM. Pemath
CUCTEMBI JIBYX
JIMHEUHBIX ypaBHEHUU
c JIBYMSI
MepEMEHHBIMU
MOJICTAHOBKOM 51
cioxxeHueM. Pemarth
IIpoCTeNIINe
CHUCTEMBI, B KOTOPBIX
OJIHO U3 YPABHEHHI HE
SIBJISIETCSL  JIMHEWHBIM.
[IpuBoauTH
rpaduuecKyro
WHTEPIPETAIUIO
pelIeHusl ypaBHEHUS C
JIBYMsI TI€pEMEHHBIMU
Y CUCTEM ypaBHEHUH C
JIBYMsI II€PEMEHHBIMHU.
Pemrars TEKCTOBBIE
3a1a4u

https://www.yaklass.ru/
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YpaBHeHuss u

YucnoBble
HEpPaBEHCTBA M UX
CBOMCTBA.

HepasenctBo c
OJHON TEePEMEHHOM.
JInnennopie

HEPaBEHCTBA C OJIHOU
MEPEMEHHON W UX
pemienne. Cucremsl

anredpanvaecKum

crocobom
dopmyJIUpOBATH
CBOWCTBA  YHUCJIOBBIX
HEPaBEHCTB,
WJUTIOCTPUPOBATH  UX
Ha KOOpAMHATHOMN
MpsSMOM, JIOKa3bIBATh
anreOpanvecKy.

IIpumenaATs cBOMCTBA
HEPABEHCTB B  XOJe
peuieHus 3aj1ay.
Pemars JVHEWHbIE

https://www.yaklass.ru/

HEpaBEHCTBA. 12 . .,
JTMHEWHBIX HEPaBEHCTBA C OTHOMU
HepasencrBa . N
HEPAaBEHCTB C OJHOW  MEpPEeMEHHOM,
NEPEMEHHON W WX  HM300pa)xarh pelieHue
pelIeHue. HEpaBEHCTBA Ha
N3ob6paxenue YUCIOBOM  MPSIMOH.
pewieHust nuHeitHoro = Pemath CUCTEMBI
HEpaBEHCTBA W WX  JIMHEHHBIX
CHCTEM Ha YMCJIOBOM = HEPaBEHCTB,
MpAMO n300pakaTh perIeHue
CHCTEMBl HEPAaBEHCTB
Ha YMCIIOBOM ITPSIMOM
Hcnonb3oBath https://www.yaklass.ru/
[Tonatue ¢yHKUUU. (byHKIMOHATBHYIO
Ob6unacth Y y
TEPMUHOJIOTHIO "
oTpeieNeHus u
CHMBOJIHKY.
DyHKINH. MHO>KECTBO
. Bbraucnare 3HaYeHUs
OcHoBHbIE 5 3HAYeHUH (QYHKLUU. .
GbyHKUMH, 3aJaHHBIX
MMOHATHUS CrocoObl  3amaHus
. dbopmynamu (mpu
¢bynkuuid.  I'paduk
. HE00X0IUMOCTH
¢dbynkuun. CBoiicTBa
UCIOJIb30BATh

byHKIUY, ux

KaJIbKYJIATOD);



https://www.yaklass.ru/
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DyHKINH.
Yucnoseie
byHKIAHA

oTOOpakeHue Ha
rpaduke

Urenue u
MOCTPOCHUE
rpaduKoB (GYHKUIUH.
[Tpumepsl TpadukoB
dyHKumid,
OTpaKaIOIINX
pealIbHbIE MPOLIECCHI.
DyHKIUH,

COCTaBJISTh  TaOJIHIIBI
3HAYCHHH  (PYHKIUU.
Ctpouth 1O TOYKaM
rpadukn  QyHKIUH.
OnuceiBaTh CBOMCTBA
(yHKIIMH Ha OCHOBE €€
rpadu4ecKkoro
MIPEACTABJICHHMS.
Hcnons3oBarh
(GYHKIIMOHATIBHYIO
TEPMUHOJIOTHIO u
CHUMBOJIUKY.
Uccnenosatp
npuMepsl  TpaduKoB,
OTPAXKAIOIIUX
peanbHbIe MPOLECCHl U
asienus. [IpuBoauTh
MIPUMEPHI IPOLIECCOB U
SIBJICHUM C 3aJaHHBIMHU
CBOMCTBaMH.
Hcnons3oBarh
KOMITbIOTEpPHBIE
MpOrpaMMBbI JUTST
MOCTPOCHHUS TPAPUKOB
GyHKIUN U U3ydeHUs
WX CBOMCTB
Haxomuts ¢ moMoIbio
rpaduka byHKIUN
3HAYCHUE OJIHOW U3
paccMaTpuBaeMbIX
BEJIMYMH TI0 3HAYCHHIO
npyroi. B HecmoxHBIX
CITyyasix BBIPAXKATH
dhopmyioit

https://www.yaklass.ru/
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OIHCHIBAIOIINE
IpSAMYI0 1 00paTHYIo
IPONOPIMOHATILHBIE
3aBUCUMOCTH, ux
rpapuku.  I'paduk
Gyskmm y = X 2
Oynkmun y = X2,y =
x3,

y =y =[x |
rpadudeckoe
pelIeHne ypaBHEHUN
U CUCTEM ypaBHEHH

3aBUCUMOCTb MCKOY

BEJIMYMHAMU.
OnuceiBaTh  Xapakrtep
U3MEHEHUI OTHOH
BEJIMYUHBI B
3aBUCUMOCTH oT
U3MEHEHUS JIPYTOM.
Pacno3naBatb BU/IbI
MU3y9aeMbIX  (PYHKIIHIA.
[Toka3kiBaTh
CXeMaTH4ECKHU
MIOJIOKEHUE Ha
KOOPJIMHATHOMN

IUIOCKOCTH  IpaduKoB
dyHKuit Buga: y = X 2,
y=x3,y=vx,y=|x|.
Hcnons3oBate
(byHKIIMOHATIBHO-
rpaduyeckue
IIPEICTaBICHUS JUis
pelieHus "
UCCIIEIOBaHMS
YpPaBHEHUH M CHUCTEM
ypaBHeHUM. [IpuMeHATH
1M (poBbIE peCypChl s
MOCTpPOeHHUs TpaduKoB
byHKIMi

10

[ToBTOpeHue u
000011IEHNE

IToBTOpenune
OCHOBHBIX TIOHATHH
U METOAOB KypCOB 7
i 8 KJIacCOB,
000011IeHNE 3HAHUI

Bri6upars,
MIPUMEHSITD,
OII[EHHBAThL  CIIOCOOBI
CpaBHECHHUS Yucell,
BEIUHCIIEHUH,
npeoOpa3oBaHui

BBIPAKEHUM, PELICHUS

https://www.yaklass.ru/
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OBILIEE
KOJIMYECTBO
YACOB
[TIPOTPAMME

I10

102

YPaBHEHUM.
OcyecTBIATh
CaMOKOHTPOJIb
BBITIOJTHSAEMBIX
JIEUCTBUI u
CaMOIIPOBEPKY
pe3yibTaTa
BBIYMCIICHUH,
peoOpa3oBaHU,
nocrpoeHuid. PemaTth
3ala4d U3 PpeajbHON
KU3HU,  MPUMEHSITH
MaTeMaTU4ecKue
3HAHUA JUISL PEUICHUS
3aady = U3 JIPYTUX
npeaMeroB.  Pemiars
TEKCTOBBIC  3aJlayW,
CpPaBHUBATb,
BbIOMpaTh  CHOCOOBI
pelieHus 3a1auu




9 KVIACC

Ne
n/
n

HauMenoBanue
pa3aesioB U TeM
NporpamMmbl

Yucna "
BEIUHCIICHUS.
JlericTBUTEIIbHBIE
qucia

KoanuyecTBO 4acosB

Bcer  KonTpouabH
o ble padoThbI
9

IIpakTHYeck
ue padoThbl

IIporpammuoe
coJepKaHue

PanmonanbHeie
qHcIa,
HppaIioHAIbHBIC
4HClia, KOHCYHEIE U
OeCKOHEUHBIE
JECSITUUHBIE JPOOH.
MHO0X€eCTBO
JIEHCTBUTEIIHLHBIX
YHCET;
JIeHCTBUTEIIHLHBIC
JHcia KakK
OECKOHEUHBIE
JieCATUYHbIE ApOOH.
Bzanmmno
OJHO3HAYHOE
COOTBETCTBUE
MEXKIY
MHOECTBOM
JIEUCTBUTEIBbHBIX
qucen u
MHOKECTBOM TOYCK
KOOPAVHATHOU
MIPSIMOM.
CpaBHeHne
JIEUCTBUTEIbHBIX
qucel,
apudmernyeckue
NEUCTBUA C

XapakTepucTuka
AesiTeIbHOCTH
0o0y4Jarouuxcs

https://www.yaklass.

ru/

DJIeKTPOHHbIE
(uudgpossbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://m.edso00.ru/E9QJ70Q
NTB
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YpaBHeHust u
HEPaBEHCTBA.
YpaBHeHust c
OJIHOM
IIEPEMEHHOMN

14

JIEUCTBUTCITLHBIMU
YHCIIaAMU.
[Tpubnuxennoe
3HAYEeHHUE
BEJIMYHUHBI,
TOYHOCTh
MPUOIKECHUS.
OkpyriieHue uucen.
[Ipuxunka "
OILIEHKa
pe3yabTaToOB
BBIYHCJICHUI

JIuneiinoe
YpaBHEHHUE.
Pemenue
YPAaBHEHUH,
CBOJSAIIUXCS K
JIMHEHHBIM.
KBanpaTtHoe
YpaBHEHHUE.
Pemenue
YPAaBHEHUH,
CBOJSAIIUXCS K
KBaJIPaTHBIM.
bukBangpaTtHbie
YpaBHEHHUS.
[Ipumepsl pemieHus
YpaBHEHUH TPEThEil

5 YETBEPTOU
cTeneHen
pa3lIoKEHUEM  Ha
MHOKHTEIIH.
Pewenne

JTpOOHOPAIIMOHAITH

https://www.yaklass.

ru/

https://m.edsoo.ru/LLGLQ
KIU2
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HBIX  yYPaBHEHUM.
Pemenue
TEKCTOBBIX  3a7au
anredpanvdecKuM
METOJIOM

YpaBHeHus
HEPaBEHCTBA.
Cucremsl
YpaBHEHUI

YpaBHeHust
HEpaBEHCTBA.
HepasencrBa

14

16

YpaBHeHHUE C IBYMsI
NEPEMEHHbBIMH U

ero rpaduk.
Cucrema JBYX
JIMHENHBIX

YPaBHEHUH C IByMsI
[IEPEMEHHBIMU U €€
pewenue. Pemenue

CHCTEM JIBYX
YpaBHEHUH, OJIHO
u3 KOTOPBIX

JIMHEWHOE, a APyroe
— BTOPOM CTENEHMU.
I'padpuueckas
WHTEpIpeTaIus
CUCTEMBI
YpaBHEHUH C JIBYMsI
MepEMEHHBIMHU.
Pemenue
TEKCTOBBIX  3aJa4
anre0panvaecKuM
croco6oM

YucnoBbie
HEpPaBEHCTBA M WX
CBOMCTBA.
JImHeiiHbIe
HEpaBEHCTBA c
OJIHOM MEepPEMEHHOU
U WX peCIICHHE.

https://www.yaklass.

ru/

https://www.yaklass.

ru/

https://m.edsoo.ru/UTNAJ
AKLP

https://m.edsoo.ru/ZFUML
NDJK
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OyHKIUU

16

Cucrembl
JIMHEUHBIX
HEPABEHCTB c
OJIHOM MEepEeMEHHOM
U UX pelICHHE.
KBanpatubie
HEpPaBEHCTBA M WX
pelieHue.
I'paduueckas
WHTEpIpeTaIus
HEPABEHCTB "
CUCTEM HEpaBEHCTB
c TIBYMSI
MIepEeMEHHBIMU
KBanparuunas
byHKIHS, ee
rpaduk U CBOMCTBA.
[Tapabomna,
KOOPIUHATHI
BEPIIHHBI
napaboibl, 0Chb
CUMMETPUH
napadoJbl.
I'paduku pynkumii:
y = Kkx,

y =kx +b,
y=kx,

y=x2,

y=x?,

y=vx,

y=Ix]

https://www.yaklass.

ru/

https://m.edsoo.ru/SYHPV
COAU

YucnoBble
OCJIEN0BATEILHO
CTH

15

Ilonarue yucinoBon
OCJIEN0BATEILHOC
TH. 3aganue

https://www.yaklass.

ru/

https://m.edsoo0.ru/LT2RT1
20J
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II0CJIEI0BATEIBHOC
TH PEKypPPEHTHOI

hopmyoit u
hopmymoit Nn-ro
YJIeHa.
Apudmernueckas u
reoMeTpuIecKas
MIPOTPECCHUHU.
DopmyJibl n-ro
YJieHa
apudmeTnueckoil u
reOMEeTPUUECKOM
IIPOTPECCUH,

CYMMBI IEpBBIX N
YJIEHOB.
N3o6pakenue
YJIEHOB
apupMeTHIecKol U
r€OMETPUYECKON
IpOrpeccuit
TOYKAMH Ha
KOOPAVHATHOU
IJIOCKOCTH.
JIuneinbIi u
9KCIIOHEHIIMAJIbHBI
i poct. CrHoxHble
MIPOLIEHTHI

[ToBTOpEHME,
0000111IeHHE,
CHCTEMaTH3alHs
3HAaHUU

18

Ywucaa Hu
BBIUMCIICHUS
(3amucs,
CpaBHEHHUE,
NEUCTBUA C
JEUCTBUTEIILHBIMU
JHCIaMH, YACIOBAs

https://www.yaklass.

ru/

https://m.edsoo.ru/YMZ3I

OUNQ



https://www.yaklass.ru/
https://www.yaklass.ru/
https://m.edsoo.ru/YMZ3IOUNQ
https://m.edsoo.ru/YMZ3IOUNQ

psiMast; IIPOLICHTBHI,

OTHOILIEHMUS,

MIPONIOPIINH;

OKpYTJICHHE,

npubIMKeHue,

OLIEHKA; pelleHue

TEKCTOBBIX  3a7au

apu(MeTHUECKUM

crocooom)
OmnepupoBatb https://www.yaklass.ru/
HOHATUAMM: (QYHKIHS,
rpaduk byHKIMH,
HYIIN byHKIIH,
IPOMEKYTKH
3HAaKOIIOCTOSIHCTBA,
IPOMEKYTKH
BO3paCTaHMUs,
yOBIBaHMS,

OyHKIUU HauOoJbIIee "

(moctpoenue, HauMEHbIlIee

CBOWCTBA M3YYEHHBIX = 3HAYCHHUS  (DYHKIUH.

GbyHKIU; AHanu3upoBars,

rpaduydeckoe CpaBHUBATh,

peleHue ypaBHeHH =~ 00CYXJaTh CBOWCTBA

U UX CUCTEM)

(GyHKIUH, CTPOUTHh HX
rpadukmu.
Onepuposatb
MOHATHSAMH:  TIpsAMast
IPONOPLHUOHAIBHOCTD,
obOpaTHas
IPONOPLHUOHATIBHOCTD,
TuHeWHas — QYyHKIUA,
KBaJ[paTHYHAas
dbyukmus, mapabodna,



https://www.yaklass.ru/

runepooa.

Hcnons3oBars

rpaduku e
oTpezieNieHUs] CBOMCTB,
MIPOLIECCOB u
3aBUCHUMOCTEH, A
peuieHust 3ajgad U3
IPYTHUX y4eOHBIX
MIPEIMETOB u
peanbHOU JKU3HU;
MOJIETTUPOBATh c

HOMOILBIO  Tpa(HKOB
peajbHbIC MPOIECCHI U
sBJICHHUS.  BbIpaxars
bopmynamu
3aBUCHMOCTH  MEXKIY
BCJIIMYMHaAMU

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

1o

102




KAJIEHJAPHO - TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC
Ne Komrsecrso wacos DJIEeKTPOHHbIE nudposeie
u/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue JlaTta uzyyeHus 06pa30BATEILHBIE PECYPChI
padoThbI padoThI
1 [ToHsATHE pAIIMOHAIEHOTO YHCIIA 1 https://www.yaklass.ru/
9 Apudmerndeckue IeHCTBUS C 1 https://www.yaklass.ru/
PALMOHATBHBIMU YUCIAMH
3 Apudmernueckne IEHCTBUA C 1 https://www.yaklass.ru/
PAIMOHATbHBIMH YUCIAMH
4 Apudmernueckne IEHCTBUA C 1 https://www.yaklass.ru/
PAIMOHATbHBIMH YUCIAMH
5 Apudmerndeckue IeHCTBUS C 1 https://www.yaklass.ru/
PALMOHATEHBIMU YUCTIAMH
5 Apudpmerndeckue IEHCTBUS C 1 https://www.yaklass.ru/
PAIMOHATEHBIMU YHUCITAMH
2 CpaBHeHHE,  YIOPAAOYHBAHUE 1 https://www.yaklass.ru/
PAILOHATBHBIX YUCEI
8 CpaBHeHME,  YHOPSJOYMBaHHE 1 https://www.yaklass.ru/
PAIHOHAIBHBIX YUCEIT
9 CpaBHeHue,  YyHopsAOYMBaHUE 1 https://www.yaklass.ru/
PAIHOHATBHBIX YUCEIT
10 CreneHpb C  HATYpamBHBIM https://www.yaklass.ru/
HoKa3areyeM
11 Crenenpb ¢ HAaTypaNbHBIM = 4 https://www.yaklass.ru/
MoKa3areyeM
12 CreneHpb C  HATYpamBHBIM https://www.yaklass.ru/
MOKa3aTeyeM
13 Crenenpb C  HAaTypalbHBIM = 4 https://www.yaklass.ru/

I10Ka3aTcJICM
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14

15

16

17

18

19

Crenenb c HaTypaJIbHbIM
MOKa3aTeseM

Perienrie OCHOBHBIX 3amad Ha
IpoOu, TPOIEHTHl M3 PEalbHON
MPAKTHKH

Perienrie OCHOBHBIX 3a1a4 Ha
IpoOu, TPOIEHTHl M3 pPealbHON
MPAKTHKH

Pemenne OCHOBHBIX 3amad Ha
IpoOH, MPOLEHTHI U3 peallbHOMN
HPaKTHKH

Pemienne OCHOBHBIX 3ajad Ha
IpoOu, TPOLEHTHl U3 pealbHON
IIPAKTUKH

[Ipu3naku JIEIIMMOCTH,
pa3NoKeHUsT Ha  MHOXHUTENIU
HATYPaJIbHBIX YHCEI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

20

[TpusHaku JIEIIMMOCTH,
pa3loKEHUs Ha  MHOXKHUTEIU
HATYypaJbHbBIX YUCEN

https://www.yaklass.ru/

21

Peanbuble 3aBucumoctu. [Ipsmas
u oOpartHas
MIPONOPIUOHAIBHOCTH

https://www.yaklass.ru/

22

Peanpuble 3aBucumoctu. [Ipsmas
u oOpatHas
MIPONOPLIUOHAIBHOCTH

https://www.yaklass.ru/

23

Peanpuble 3aBucumoctu. [Ipsmas
u oOpartHas
MIPONOPLIUOHAIBHOCTH

https://www.yaklass.ru/

24

Peanbuble 3aBucumoctu. [Ipsamas
u oOpaTHas
IPONOPLUUOHAIBHOCTH

https://www.yaklass.ru/
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KonrponbHast pabora mo teme

https://www.yaklass.ru/

25 " " 1

ParrionasbHbIe Ynciia
26 ByKkBeHHBIE BBIPAKCHHSI 1 https://www.yaklass.ru/
27 dopmyIibl 1 https://www.yaklass.ru/
28 dopmyibl 1 https://www.yaklass.ru/
29 IlepemeHHBIE. JlomycTumbie 1 https://www.yaklass.ru/

3HAYEHHSI IEPEMEHHBIX

[TpeoOpa3oBanue  OyKBEHHBIX https://www.yaklass.ru/
30 BBIpOXEHUH, PaCKpBITHE CKOOOK 1

U TPUBCICHHE  TOJOOHBIX

cllaraeMbIx

[MpeoOpa3oBanue  OyKBEHHBIX https://www.yaklass.ru/
31 BBIP@KCHUH, PACKPBITHE CKOOOK 1

U TpPUBEICHHE  IOJO0OHBIX

cllaraeMbIX

[IpeoOpa3oBanne  OYKBEHHBIX https://www.yaklass.ru/
30 BBIPAKEHUI, PacKpbITHE CKOOOK 1

U TpPUBCICHHE  TOJOOHBIX

cllaraeMbIxX

[MpeoOpa3oBanue  OyKBEHHBIX https://www.yaklass.ru/
33 BBIP@KCHUH, PACKPBITHE CKOOOK 1

U TpUBEICHHE  IOJOOHBIX

cllaraeMbIX
34 CaoiicTBa CTETIeHU c 4 https://www.yaklass.ru/

HATypaJIbHBIM [TOKa3aTeIeM
35 CaoiicTBa CTETIeHU c 4 https://www.yaklass.ru/

HATypaJIbHBIM [TOKa3aTeIeM
36 CaoiicTBa CTETICHH c https://www.yaklass.ru/

HATypaJIbHBIM [TOKa3aTeIeM
37 MHoro4IeHbI 1 https://www.yaklass.ru/
38 MHoro4neHsbI 1 https://www.yaklass.ru/
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39 Crnoxenne, BBIUMTAHHE, https://www.yaklass.ru/
YMHOKEHHE MHOTOUJICHOB

40 Cioxenue, BEIYMTAHMHE, https://www.yaklass.ru/
YMHOKEHHE MHOTOYJICHOB

a1 Crnoxenne, BBIUHMTAHHE, https://www.yaklass.ru/
YMHOKEHHE MHOTOUJICHOB

42 Cnoxenue, BEIYMTAHME, https://www.yaklass.ru/
YMHOKEHHE MHOTOYJICHOB

43 dopmysibt COKPALIEHHOTO https://www.yaklass.ru/
YMHOXEHHS

44 dopmysibt COKPALIEHHOTO https://www.yaklass.ru/
YMHOXEHHS

45 dopmyibt COKpAIIEHHOTO https://www.yaklass.ru/
YMHOKCHHS

16 dopmysibt COKPAIIEHHOTO https://www.yaklass.ru/
YMHOXEHUS

47 dopmybr COKPAIIEHHOTO https://www.yaklass.ru/
YMHOKECHHS

48 PasnoxxeHre MHOTOYJICHOB Ha https://www.yaklass.ru/
MHOKHTEITH

49 PasnoxxeHre MHOTOYJICHOB Ha https://www.yaklass.ru/
MHOKHTEITH

50 PaznoxeHre MHOTOUYIEHOB Ha https://www.yaklass.ru/
MHOKHTEITN

51 PasnoxeHre MHOTOYJICHOB Ha https://www.yaklass.ru/
MHOKHTEITH

59 KonrponsHast pabora mo teme https://www.yaklass.ru/
"Anre6panyeckue BeIpaxeHus "
YpaBHeHwue, npaBuja https://www.yaklass.ru/

53 npeoOpa3oBaHusl  ypaBHEHMS,

PaBHOCUIILHOCTh YPaBHEHUN



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/

JluHenHoe ypaBHEHUE C OJHOM

https://www.yaklass.ru/

54 TepEMEHHOH, perieHue
JINHEMHBIX YPAaBHEHUI
JluneliHoe ypaBHEHHE C OJHOU https://www.yaklass.ru/
55 TepeMEHHOH, perieHue
JINHEMHBIX YPAaBHEHUN
JluneliHoe ypaBHEHHE C OJHOU https://www.yaklass.ru/
56 IIepEMEHHOM, perieHue
JINHEMHBIX YPAaBHECHUI
57 Pemenne 334 € TOMOIBIO https://www.yaklass.ru/
ypaBHEHHUI
58 Pemienne 3amady ¢ OMOIIBIO https://www.yaklass.ru/
YpaBHEHUU
59 Pemienne 3amady ¢ OMOIIBIO https://www.yaklass.ru/
YpaBHEHUU
60 Pemenue 3azay ¢ MOMOILBIO https://www.yaklass.ru/
ypaBHEHUH
61 JluneitHOEe ypaBHEHHWE C ABYMS https://www.yaklass.ru/
MEPEMEHHBIMH U €T0 rpaduk
62 JluneliHOoe ypaBHEHHE C JBYMS https://www.yaklass.ru/
MIEPEMEHHBIMH U €T0 rpaduk
Cucrema b11:37: JINHENHBIX https://www.yaklass.ru/
63 YpaBHCHHIA c JIBYMSI
MIEPEMEHHBIMH
Cucrema  ABYX  JIMHEHWHBIX https://www.yaklass.ru/
64 ypaBHEHUN c JBYMs
MePEMEHHBIMH
Cucrema  ABYX  JIMHEHWHBIX https://www.yaklass.ru/
65 ypaBHEHUU c TBYMSI

MNEPEMEHHBIMU



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Cucrema  1OByX  JIMHEHHBIX

https://www.yaklass.ru/

66 ypaBHEHHUM v nmeyms 1
ePEMCHHBIMH

67 Pemenne cucrem ypaBHEHUI 1 https://www.yaklass.ru/

68 Pemenue cucrem ypaBHEHU I 1 https://www.yaklass.ru/

69 Pemenne cucrem ypaBHEHUH 1 https://www.yaklass.ru/

70 Perirenue cuctem ypaBHEHHI 1 https://www.yaklass.ru/

71 Perrenue cucTeM ypaBHEHHIA 1 https://www.yaklass.ru/

79 KonrponsHasts pabora mo teme 1 https://www.yaklass.ru/
"JIuneiiHble ypaBHEHUS"

73 KoopauHaTta TOYKH Ha MPSIMO 1 https://www.yaklass.ru/

74 YuciioBble IPOMEKYTKH 1 https://www.yaklass.ru/

75 YucI10BbIe TPOMEKYTKH 1 https://www.yaklass.ru/

76 Paccrosinue  Mexmy o AByms https://www.yaklass.ru/
TOYKAMH KOOPAMHATHOH MPSIMOiA

77 Paccrosinue  Mexmy o AByms https://www.yaklass.ru/
TOYKAMH KOOPAMHATHOH MPSIMOiA

78 [TpsimoyronbHast cucrema 4 https://www.yaklass.ru/
KOOPJIMHAT Ha MIOCKOCTH

79 [MpsimoyronbHast cucrema 4 https://www.yaklass.ru/
KOOPJIMHAT Ha IIOCKOCTH

80 [Tpumeps! rpaduKoB, 3aJaHHBIX 1 https://www.yaklass.ru/
dbopmynamu

81 [Mpumepsl rpaduKoB, 3aTaHHBIX 1 https://www.yaklass.ru/
bopmynamu

82 [Mpumepsl rpaduKoB, 3aTaHHBIX 1 https://www.yaklass.ru/
bopmynamu

83 Yrenue rpav(bI/IKOB peanbHeIX 4 https://www.yaklass.ru/
3aBHCUMOCTEH

84 Yrenne rpaduKOB peaTbHBIX 1 https://www.yaklass.ru/

3aBUCUMOCTEN
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https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

85 [Tonarue QpyHKIUU 1 https://www.yaklass.ru/
86 I'paduk yHkmH 1 https://www.yaklass.ru/
87 CoiicTBa GyHKIUI 1 https://www.yaklass.ru/
88 CoiicTBa GyHKIUI 1 https://www.yaklass.ru/
89 Jluneitnast pyHkuus 1 https://www.yaklass.ru/
90 Jluneiinast pyHKIUSA 1 https://www.yaklass.ru/
01 IToctpoenue rpaduika THHEHHOM 1 https://www.yaklass.ru/

byHKITUN
92 [MocTpoenue rpaduka JTHHEHHOM 1 https://www.yaklass.ru/

byHKIMH
93 I'padux pyHknuu y =[x| 1 https://www.yaklass.ru/
94 I'padux pyHknuu y =[x| 1 https://www.yaklass.ru/

KonrponsHass pabora mo teme https://www.yaklass.ru/

"Koopaunatel u  rpaduKH.
% Oyukmmu" /  Bceepoccuiickas .

IIpoBepoyHas pabora

HToroBas KOHTpOJIBHAS padoTa / https://www.yaklass.ru/
96 Bcepoccmiickass ~ mpoBepounast 1

pabota

[ToBTOpEHNE OCHOBHBIX MTOHSTHI https://www.yaklass.ru/
97 U METOJIOB Kypca 7 Kiacca, 1

0000111eHNe 3HAHUH

[ToBTOpEHUE OCHOBHBIX MOHATHH https://www.yaklass.ru/
98 W METOJOB Kypca 7 kiacca, 1

0000111eHNe 3HaHUHI

IToBTOpEHUE OCHOBHBIX MOHATHI https://www.yaklass.ru/
99 U MeTofoB Kypca 7 kmacca, 1

0000111eHNe 3HAHUH

[ToBTOpEHUE OCHOBHBIX MOHATHH https://www.yaklass.ru/
100 U METOJOB Kypca 7 Kiacca, 1

000011eHHE 3HAHUN
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[ToBTOpEHNE OCHOBHBIX OHATHI

https://www.yaklass.ru/

101 U METOJOB Kypca 7 Kiacca, 1
000011IeHNe 3HaHU I
[ToBTOpEHUE OCHOBHBIX MOHATHIA https://www.yaklass.ru/
102 U METOJIOB Kypca 7 Kiacca, 1
000011IeHNe 3HaHU I
OBIIEE KOJIMYECTBO YACOB IIO 102

I[TPOTPAMME



https://www.yaklass.ru/
https://www.yaklass.ru/

8 KVIACC

KoanuecTBo 4acoB

Jlj;-)n Tema ypoka Bcero Konrpoarmpie  TMpaxtuieckue Jlarausysenus 3&1;:311:3(:::;?1151(’, plelfyql))[;z:;ble
padoThI padoThI

1 KBaapaTHblii KOpEHb U3 YKCIa 1 https://www.yaklass.ru/

9 [Toustne 00 HppaLUOHATHHOM 1 https://www.yaklass.ru/
YHCIIe

3 JlecaTHYHBIC IpUOTHKEHUS 1 https://www.yaklass.ru/
UPPALHOHATBHBIX YHCEIT

4 JlecaTHUYHBIC IpUOTHKESHUS 1 https://www.yaklass.ru/
UPPALHOHATBHBIX YHCEIT

5 JleiiCTBUTENLHBIE YKCIIA 1 https://www.yaklass.ru/

5 CpaBHEHHE  JICHCTBUTEIBHBIX 1 https://www.yaklass.ru/
qHCe

2 CpaBHEeHHE  JCHCTBUTEIBHBIX 1 https://www.yaklass.ru/
qrce

8 ApudmeTndecknii KBaJpaTHBIH 1 https://www.yaklass.ru/
KOpEHB

9 YpaBHeHUE BHIA X* = a 1 https://www.yaklass.ru/

10 CaoiicTBa apI/I(vaeTI/IquKI/IX 1 https://www.yaklass.ru/
KBaJpaTHBIX KOPHEH

11 CsoiicTBa apI/I(llMeTI/I‘-IeCKI/IX 1 https://www.yaklass.ru/
KBaJPaTHBIX KOPHEH
IIpeoOpazoBanue YHCIIOBBIX https://www.yaklass.ru/

12 BBIpaXKEHU, cogepxkammx 1
KBaJpaTHbIC KOPHU
IIpeoOpazoBanue YHCIIOBBIX https://www.yaklass.ru/

13 BBIPKCHHM, coJiep KaIImx 1
KBa/IPaTHbIC KOPHU



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

14

[IpeoOpaszoBanue YHCIIOBBIX
BBIPKCHUH, COZIepIKaIIUX
KBaJ[paTHbIC KOPHU

https://www.yaklass.ru/

15

[IpeoOpaszoBanue YHCIIOBBIX
BBIPKCHUH, CoZIepIKaIIX
KBaJ[paTHbIC KOPHU

https://www.yaklass.ru/

16

CreneHsn C LEIBIM I10Ka3aTeaeM

https://www.yaklass.ru/

17

CrangaptHas 3aluch  4uUCIA.
Pazmepsl 00BEKTOB
OKpY>Karolero MHpa (ot
JIEMEHTApHBIX ~ YacTHIl  J0
KOCMHUYECKHX 00BEKTOB),
JUIUTENIBHOCTh ~ IPOLIECCOB B
OKpYKaroIllleM MUpe

https://www.yaklass.ru/

18

19

20

CBoiicTBa CcTEmEHW C IEIBIM
IOKa3aTeyIeM
CBoiicTBa CcTemeHW C IEJIBIM
IOKa3aTeyIeM

CBOMCTBA CTENEHH C O CJIBIM
IIOKa3aTcCjIeM

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

21

22

CBoiicTBa cTemeHW C IEIBIM
IMOKa3aTeyIeM

CBOICTBA CTENCHH C O CJIbIM
IIOKa3aTeCjIeM

https://www.yaklass.ru/

https://www.yaklass.ru/

23

KBagpartsslii TpExuneH

https://www.yaklass.ru/

24
25

KBanpaThslii TpéxuiieH

Paznoxenue KBaaApaTHOTO
P €X4JIeHa Ha MHOKHUTEIHU

R R R e

https://www.yaklass.ru/

https://www.yaklass.ru/

26

Pasnoxxenune KBaJI[paTHOTO
TpEXWICHA HA MHOXKUTEIHU

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

KonrponsHast pabora mo remam

https://www.yaklass.ru/

27 "KBagparasie kopHu. Crenenun. 1

KBanpatublii TpexuseH"
28 AunreGpaunyeckast Apo0b 1 https://www.yaklass.ru/

JlomycTumbie 3HAUCHHS https://www.yaklass.ru/
29 MEPEMEHHBIX,  BXOJISIIHUX B 1

anreOpanvecKue BbIPaKEHUs

JlomycTumbie 3HAUCHHS https://www.yaklass.ru/
30 MePEMEHHBIX,  BXO/SIIMUX B 1

anreOpanvecKe BbIPaKEHUs
31 OcHOBHOE CBOMCTBO 1 https://www.yaklass.ru/

anredpandecKou 1pobu
32 Coxkparienue 1podeit 1 https://www.yaklass.ru/
33 Cokpartenue apooeit 1 https://www.yaklass.ru/
34 Cokparrenue apooeit 1 https://www.yaklass.ru/

CioxeHnue, BBIYUTAHHUE, https://www.yaklass.ru/
35 YMHOXEHHUE " nenenne 1

anredpandeckux apooeit

CioxeHnue, BBIYUTAHHUE, https://www.yaklass.ru/
36 YMHOXEHHUE " nenenne 1

anredpandeckux qpooeit

CnoxeHnue, BBIYUTAHMUE, https://www.yaklass.ru/
37 YMHOKCHHE " nenenane 1

anreOpandecKkux apooeit

CnoxeHnue, BBIYUTAHHE, https://www.yaklass.ru/
38 YMHOKEHUE " nemenne 1

anreOpandecKkux apooeit

IIpeoOpa3oBanue BbIpaXEHUH, https://www.yaklass.ru/
39 comepxkammx anreOpanmdeckue 1

apobu



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
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https://www.yaklass.ru/

[IpeoOpa3oBaHue BBIpAXKCHHH,

https://www.yaklass.ru/

40 comepxkammx anreoOpanmdeckue 1
apobu
[TpeoOpa3oBanue BBIPAKCHUIA, https://www.yaklass.ru/

41 comepxammx anreOpanmdeckue 1
apobu

42 KonrponpHas paboTa mo Teme 1 https://www.yaklass.ru/
"Anrebpanueckas 1po0p"

43 KBanpartHoe ypaBHEHHE 1 https://www.yaklass.ru/

44 Henonuoe KBaJpaTHOE 1 https://www.yaklass.ru/
ypaBHCHHUE

45 Henonuoe KBaJpaTHOE 1 https://www.yaklass.ru/
ypaBHCHHUE

16 dopmyra KOpHEW KBaJpaTHOIO 1 https://www.yaklass.ru/
ypaBHEHUSI

47 dopmyrna KopHEW KBaJpaTHOTO 1 https://www.yaklass.ru/
ypaBHEHUS

48 dopmyra KOpHEW KBaJpaTHOTO 1 https://www.yaklass.ru/
ypaBHEHUSI

49 Teopema Buera 1 https://www.yaklass.ru/

50 Teopema Buera 1 https://www.yaklass.ru/

51 Pemenne ypaBHEHHUIA, 1 https://www.yaklass.ru/
CBOJISIIIIUXCS K KBaJPATHBIM

52 Pemenue ypaBHEHHI, 1 https://www.yaklass.ru/
CBOJIAIIUXCSI K KBAIPATHBIM

53 [Mpocreiimme JIpoOHO- 1 https://www.yaklass.ru/
palOHATbHBIC YPABHEHUS

54 [Ipocreiime poOHo- 1 https://www.yaklass.ru/
palOHAIbHBIC YPaBHEHUS
PemieHne TEkCTOBBIX 3amad C https://www.yaklass.ru/

55 IIOMOUIBIO KBagpaTHbIXx 1

YpaBHEHUU



https://www.yaklass.ru/
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https://www.yaklass.ru/

56

Pemenue TEKCTOBBIX 3ajay C
IIOMOIIBIO KBaJIpaTHBIX
YpaBHEHUU

https://www.yaklass.ru/

57

58

KonrponsHast pabora mo teme
"KBanparusie ypaBHeHUA"

JluHeiiHOEe ypaBHEHHE C JIBYMsI
NEPEMEHHBIMH, €ro Tpaduk,
MpUMEPBl PELICHUsI ypaBHEHHIA
B LIEJIBIX YUCIIaX

https://www.yaklass.ru/

https://www.yaklass.ru/

59

60

JIuHeitHoe ypaBHEHHME C JIBYMS
MEePEeMEHHbIMH, €ro Trpaduk,
MIPUMEPBI PEIICHUs] YpaBHEHUU
B LIEJIBIX YUCIIaX

JluneliHoe ypaBHEHME C JABYMS
NEPEMEHHbIMH, €ro rpaduk,
IIPUMEPBI PELIEHUS YPaBHEHUU
B LIEJIBIX YUCIIaX

https://www.yaklass.ru/

https://www.yaklass.ru/

61

62

63

64

65

Pemenue CUCTEM IBYX
JIMHEWHBIX YPABHEHUN C JByMs
[IEpEMEHHBIMU

Pemenue CUCTEM JIBYX
JIMHEWHBIX YPABHEHUN C JBYMs
[IEpEMEHHBIMU

Pemenue CUCTEM JBYX
JIMHEWHBIX YPABHEHUN C JBYMs
[IEpEMEHHBIMU

IIpumepsl  pelieHus  CUCTEM
HEJIMHENHBIX  ypaBHEHUH €
JBYMsI IEPEMEHHBIMU
IIpumepsl  pelieHus  cUCTEM
HEJIMHEMHBIX  YpaBHEHUM  C
JBYMsI IEPEMEHHBIMU

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/



https://www.yaklass.ru/
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https://www.yaklass.ru/

66

I'paduueckass uMHTEpHIpeTAIUS
ypaBHEHHUS C JBYMsI
[IEpEMEHHBIMU u CUCTEM
JIMHEHHBIX YpPaBHEHUH C JBYMS
[IEpEMEHHBIMU

https://www.yaklass.ru/

67

I'paduueckass uMHTEpHIpeTAIUS
yYpaBHEHMSI C IBYMS
NIEPEMEHHBIMU U CHCTEM
JIMHEWHBIX YPaBHEHUN C JByMs
[IEpEMEHHBIMU

https://www.yaklass.ru/

68

69

Pemenue TEKCTOBBIX 3ajay C
MOMOUIBIO CUCTEM YpPaBHEHUM

Pemenne TekCTOBBIX 3amad ¢
IIOMOILBIO CUCTEM YPAaBHEHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

70

71

72

Pemrenyie TEKCTOBBIX 3ama4d C
IIOMOIIBIO CUCTEM YPAaBHEHUU
UucnoBble HEPABEHCTBA M MX
CBOMCTBa

HucnoBble HEpPAaBEHCTBA U HX
CBOICTBa

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

73

74

75

76

HepasenctBo c OIHOI
MEpPEMEHHOM

JluHetHple  HepaBeHCTBA  C
OJIHOM TIEPEMEHHON U  UuX
pelIeHue

JluHetHple  HepaBeHCTBA  C
OJIHOM TIEPEMEHHON U  UX
pelIeHue
JIuneliHple  HEpaBeHCTBA  C
OJHOM TEPEMEHHOM U  UX
pelIeHne

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
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CucreMsl JTUHCHHBIX https://www.yaklass.ru/
77 HEPaBCHCTB c OJTHOM 1

MIEPEMEHHOM U UX PELICHUE

CucreMsl JTUHCHHBIX https://www.yaklass.ru/
78 HEPaBEHCTB c OJTHOM 1

MIEPEMEHHOM U UX PEILICHUE

CucreMsl JTUHCHHBIX https://www.yaklass.ru/
79 HEPaBCHCTB c OJIHOM 1

IIEPEMEHHOM U UX pELICHUE

N3o0paxenue pelieHus https://www.yaklass.ru/
80 JIMHEWHOTO HepaBeHCTBA W ux 1

CHUCTEM Ha YMCJIIOBOM NPSIMOM

N300paxenue peuieHus https://www.yaklass.ru/
81 JIMHEWHOTO HepaBeHCTBA W ux 1

CUCTEM Ha YHCIIOBOM IPSIMOM

KonTtpomnbHast pabora mo temam https://www.yaklass.ru/
82 "HepaBenctaa. Cucrempr 1

ypaBHeHUN"
83 [TonsiTre QyHKIMM 1 https://www.yaklass.ru/
84 Oo0macTe OTIpEIeIICHUS 5 1 https://www.yaklass.ru/

MHOYECTBO 3HAUCHHUH (DYHKIHH
85 CriocoObI 3a1aHusT PyHKITHI 1 https://www.yaklass.ru/
86 I'paduk hyHKIUH 1 https://www.yaklass.ru/
g7 CaoiicTBa GbyHKIMH, ux. https://www.yaklass.ru/

oTOOpakeHHe Ha rpaduke
88 Yrenue u mocTpoenne 4 https://www.yaklass.ru/

rpaduKoB PyHKIHIA

[Tpumeps! rpadukoB (YHKIHH, https://www.yaklass.ru/
89 OTpaXKaIOIINUX peanpHbie 1

MIPOILIECCHI
90 OyHKIUY, OMHMCHIBAIOTIME 4 https://www.yaklass.ru/

PSIMYIO u 00paTHy10
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91
92
93

94

MPONOPIMOHATIEHBIE
3aBHCUMOCTH, UX IpauKu
['unep6ona

['unep6ona

I'paduk pynkmm y = x>
OyHKIMu Y =X4, Yy = X3,y =YX,y
= |x|; rpadumueckoe perieHue
ypaBHCHHI u cUCTEM
ypaBHEHHH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

95

96

97

98

99

100

[ToBTOpeHue OCHOBHBIX
MOHATUI U METOJ0B KypCOB 7 U
8 K1accoB, 00001IEHNEe 3HAHUH /
Bcepoccuiickas  mpoBepoyHas
paborta

HToroBast KOHTpoJbHast paboTa /
Bcepoccuiickas  mpoBepoyHas
pabota

[ToBTOpeHue OCHOBHBIX
MOHATUN U METOJIOB KYpCOB 7 U
8 KaccoB, 0000IIIeHNE 3HAHMIT

[ToBTOpeHue OCHOBHBIX
MOHSTUN U METOJIOB KypCcOB 7 U
8 KaccoB, 0000IIIEHNE 3HAHMIT

[ToBTOpenue OCHOBHBIX
MOHATUN U METOJIOB KypCcOB 7 U
8 KaccoB, 0000IIIEHNE 3HAHMIT

[ToBTOpEHME OCHOBHBIX

TIOHATHIA U METOJIOB KYpCOB 7 H
8 ki1accoB, 00001IEHNE 3HAHUI

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

101

[ToBTOpEeHUE OCHOBHBIX
MOHATUN U METOJOB KypCOB 7 U
8 K1accoB, 0000IICHIE 3HAHMI

https://www.yaklass.ru/
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[ToBTOpEeHue OCHOBHBIX https://www.yaklass.ru/
102 MOHSATUN ¥ METOJOB KypcoB 7 u 1
8 KiaccoB, 0000IIIeHNE 3HAHMIT
OBLIEE KOJIMYECTBO YACOB IIO 102

ITPOTPAMME



https://www.yaklass.ru/

9 KVIACC

Ne
n/n

Tema ypoka

PanmmonansHbie
UppaLMOHATIbHBIE
KOHEYHBIE U
JECSITUUHBIE IpOOU

yucia,
qHpcia,
OECKOHEUYHEBIE

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara usydyenus

DJIeKTPOHHbIE undpoBbie
o0pa3oBaTe/ibHbIE PeCYpPChI

https://www.yaklass.ru/

MHOXeCTBO  JICHCTBUTEIHHBIX
Yuces, JCHCTBUTENIBHBIC 4YHCIIA
KaKk OCCKOHECUHBIC JICCATHYHBIC
Ipodu

B3aumno OJIHO3HA4YHOE
COOTBETCTBUE MEXIY
MHOXECTBOM  JI€MCTBUTEIBHBIX
YuCell W MHOXECTBOM TOYEK
KOOPJAMHATHOU IIPSAMOI

CpaBHeHmne JIEHCTBUTEIbHBIX
YHcel, apudmernyeckue
NEUCTBUS C JEUCTBUTEILHLIMU
YHCIIaMU
[Tpubnuxénnoe
BCJIMYMHBI,
npUOJIMKEeHUS

3HA4YCHHUC
TOYHOCTH

OkpyriieHne ynucen
OkpyriieHne ynucen

[Ipukunka v OLleHKa pe3yIbTaTOB
BBIYUCIICHUN

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

[Ipukuaka v o1ieHKa Pe3yIbTaTOB
BEIYHCIICHUN

https://www.yaklass.ru/
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JInnelinoe ypaBHeHue. Pemienue

https://www.yaklass.ru/

10 YpaBHEHUH,  CBOMSIIHUXCA K
JIMHEHHBIM
JluneitHoe ypaBHeHue. PemieHue https://www.yaklass.ru/
11 YpaBHEHUH,  CBOISIIMXCA K
JIMHEHHBIM
KBagpatHoe ypaBHEHHUE. https://www.yaklass.ru/
12 Pemienne YpaBHEHHIA,
CBOJIAIINXCS K KBAIPATHBIM
Kganpatnoe ypaBHEHHUE. https://www.yaklass.ru/
13 Pemenue YpaBHEHHUIA,
CBOJIAIINXCS K KBAIPATHBIM
14 bukBajipaTHble ypaBHEHUS https://www.yaklass.ru/
15 BukBaapaTHbie ypaBHEHUS https://www.yaklass.ru/
[Tpumepbl perieHus] ypaBHEHHI https://www.yaklass.ru/
16 TpeThel W YETBEPTOU CTENECHEU
pa3IoKEHUEM Ha MHOXKHTEIIH
[Ipumeps! pemieHus ypaBHEHHH https://www.yaklass.ru/
17 TPETbE W YETBEPTOWU CTEIECHEU
pa3IoKEHUEM Ha MHOXKHTEIIH
18 Pemenne IpoOHO- https://www.yaklass.ru/
palMoOHAIBLHBIX YPaBHEHHIMA
19 Pemrenue JIpoOHO- https://www.yaklass.ru/
palMOHAILHBIX YPaBHEHHM
20 Pemienue  TEKCTOBBIX  3a1ay https://www.yaklass.ru/
aIreOpanyecKuM METOJIOM
21 Pemennie  TEKCTOBBIX  3ajau https://www.yaklass.ru/
anreOpanvdecKuM METOI0M
99 Pemenne  TEKCTOBBIX  3amay https://www.yaklass.ru/

anreOpanvYecKuM METOI0M
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KontponpHast pabora mo Tteme

https://www.yaklass.ru/

23 "YpaBHEeHH C OJTHOM

nepeMeHHOI"
24 YpaBHeHHUE c JIBYMS https://www.yaklass.ru/

HepeMEHHBIMH U €ro rpaduk
o5 YpaBHeHHE c JBYMsI https://www.yaklass.ru/

NEPEMEHHBIMH U eT0 rpaduk

Cucrema  JByX  JHMHEHHBIX https://www.yaklass.ru/
26 ypaBHEHUI c JIBYyMSI

IIEPEMEHHBIMU U €€ peLICHUE

Cucrema  JByX  JIMHEHHBIX https://www.yaklass.ru/
27 yYpaBHEHUI c JBYyMSI

IIEPEMEHHBIMU U €€ pelLICHUE

Cucrema TIBYX JIAHEHHBIX https://www.yaklass.ru/
28 ypaBHEHHHA c JIBYMSI

HepeMEHHBIMHU U €€ peleHne

Cucrema TIBYX JIMHEHHBIX https://www.yaklass.ru/
29 ypaBHEHHHA c JIBYMSI

HepeMEHHBIMHU U €€ peleHne

Pemrenue CHCTEM TBYX https://www.yaklass.ru/
30 yYpaBHEHUI, OJHO W3 KOTOPBIX

JIMHEWHOE, a Jpyroe — BTOPOM

CTETICHH

Pemrenue CHCTEM TIBYX https://www.yaklass.ru/
31 YpaBHEHUH, OJHO W3 KOTOPBIX

JUHENHOE, a JIpyroe — BTOPOU

CTETICHH

Pemenne CHUCTEM JIBYX https://www.yaklass.ru/
39 ypaBHEHUH, OJHO U3 KOTOPHIX

JHMHEHHOE, a APYroe — BTOPOM

CTCIICHHU
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33

34

35

Pewenne CUCTEM JBYX
YPaBHEHHMH, OJHO M3 KOTOPBIX
JIMHEHHOE, a JIpyroe — BTOPOHU
CTENEHU

I'padmyeckass  uHTepIpeTalus
CUCTEMBl YpaBHEHHH C JByMs
IEPEMEHHBIMU

PemieHne  TeKCTOBBIX  3ajad
anreOpanyecKuM crnocobom

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

36

37

Pemenue TEKCTOBBIX 3a71a4
anreOpanvdecKuM criocooom

KonrtponsHas pabora mo Teme
"CucreMbl ypaBHEHUH"

https://www.yaklass.ru/

https://www.yaklass.ru/

38

YuciioBble HEpaBEHCTBA U MX
CBOWCTBA

https://www.yaklass.ru/

39

40

YUucnoBsle HEPAaBEHCTBA M HX
CBOMCTBa

JIuHeliHbIE HEPABEHCTBA C OAHOU
NIEPEMEHHOM U UX PEIICHHE

https://www.yaklass.ru/

https://www.yaklass.ru/

41

42

JInHeliHbIE HEpAaBEHCTBA C OAHOU
MIEPEMEHHOMN U UX PEILECHUE
JInHeliHbIe HEpABEHCTBA C OAHOU
MIEPEMEHHOM U MX PEIICHHE

https://www.yaklass.ru/

https://www.yaklass.ru/

43

44

Cucrembl TMHEHHBIX HEPABEHCTB
C OJHOM TMEepeMEHHOW U UuX
peuieHue
Cucrembl TMHEHHBIX HEPABEHCTB
C OJHOM TMEepeMEHHOW U UuX
pelieHue

https://www.yaklass.ru/

https://www.yaklass.ru/

45

CucreMbl TMHEWHBIX HEPABEHCTB
C OJHOM TMEepeMEHHOW U uX
pelieHue

https://www.yaklass.ru/
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KBaI[paTHBIG HCPAaBCHCTBA U HUX

https://www.yaklass.ru/

46
perieHne
47 KBagpaTHble HEpaBEHCTBA M HX https://www.yaklass.ru/
pelnieHue
48 KBanpaTtHble HepaBeHCTBA M HUX https://www.yaklass.ru/
perieHne
49 KBagpaTHble HEpaBEHCTBA M HX https://www.yaklass.ru/
penieHue
50 KBanpaTHble HEpaBEeHCTBA M HUX https://www.yaklass.ru/
perieHue
I'paduyeckas  mHTEepmIperalus https://www.yaklass.ru/
51 HEPaBCHCTB u CHCTEM
HEPaBEHCTB c JBYMSI
HIEPEMECHHBIMU
I'paduyeckas  mHTEpHpeTanus https://www.yaklass.ru/
59 HEPaBEHCTB u CHCTEM
HEPaBCHCTB c JBYMSI
TIepEMEHHBIMU
53 KonrtponbHasi paboTa mo Teme https://www.yaklass.ru/
"HepaBencraa"
54 KBagparnunas  ¢ynkmus, e€ https://www.yaklass.ru/
rpaduk 1 cBOMCTBA
55 KBagparuunas  QyHkiws, € https://www.yaklass.ru/
rpaduk u cBOicTBa
56 KBagparuunas  QyHkiws, € https://www.yaklass.ru/
rpaduk u cBoicTBa
[Tapabomna, KOOPAMHATHI https://www.yaklass.ru/
S7 BEPILHHbI napaloJbl, 0Chb
CUMMETpPHUHU NTapaboIIbI
[Tapabomna, KOOPAMHATHI https://www.yaklass.ru/
58 BEPIITMHBI mapaloJIbl, 0Ch

CUMMETPHUHU TTapa0OITbI
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59

[Tapa6ona, KOOPAMHATHI
BEPILIMHBI  HapadoJIb, 0Ch
CUMMETpPHUHU NapadoIIbI

https://www.yaklass.ru/

60

[Tapabona, KOOPANHATHI
BEPILMHBI  HapadoJIbl, 0Ch
CUMMETpPHUHU NapadoIIbI

https://www.yaklass.ru/

61

[Tapa6ona, KOOPAMHATHI
BEPIINHBI napaboJsl, 0Ch
CUMMETpPHH NTapadoIIbI

https://www.yaklass.ru/

62

[Tapa6ona, KOOPAMHATHI
BEPIIHBI napaboJIbl, 0Ch
CUMMETpPHHU NTapadOoITbI

https://www.yaklass.ru/

63

64

65

I'padukn dpynxomii: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|
I'paduxn ¢pynxumit: y = kx, y =
kx +b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxn ¢pynkumit: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

66

67

I'paduxn ¢pynxumit: y = kx, y =
kx +b, y=k/x, y=x3, y=vX, y=[X|
I'padpuxn ¢pynkumit: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[X|

https://www.yaklass.ru/

https://www.yaklass.ru/

68

69

70

I'paduku ¢pynkumii: y = kx, y =
kx + b, y=k/x, y=x3, y=vX, y=[x]
Kontponbnas pabGorta mo Tteme
"OyHKuMn"

ITonsarue YHCI0BOM
MOCJIETOBATEILHOCTH

https://www.yaklass.ru/

https://www.yaklass.ru/

https://www.yaklass.ru/

71

3amaHne  MMOCIEI0BATEILHOCTH
pexkyppeHTHOU  dopmynon U
dbopmyJI0ii N-TO WieHa

https://www.yaklass.ru/



https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/
https://www.yaklass.ru/

Apudmerndeckas u

https://www.yaklass.ru/

72 reoMeTpuyecKasi HporpecCHu
73 Apudmernueckas u https://www.yaklass.ru/

reOMETPUYECKasi IPOrPECCUH

Ddopmybt n-ro 4JIcHa https://www.yaklass.ru/
74 apI/I(bMeTI/I%CKoUI‘/'I u

TFEOMETPUYECKOW  MPOTPECCHid,

CYMMBI TIEPBBIX N YICHOB

DopmyJibl n-ro YJicHa https://www.yaklass.ru/
75 apI/I(l)MeTI/IquKOuﬁ H

FEOMETPUYECKONH  HPOrPECCHi,

CYMMBI [IEPBBIX N YWICHOB

Ddopmyibt n-ro qJIcHa https://www.yaklass.ru/
76 apH(i)MeTquCKOUﬁ H

TEOMETPUYECKOW  MPOTPECCHid,

CYMMBI ITEPBBIX N YICHOB

Ddopmybt n-ro qJIeHa https://www.yaklass.ru/
77 apH(I)MeTquCKoUﬁ u

TEOMETPUYECKOW  MPOTPECCHid,

CYMMBI IIEPBBIX N YICHOB

dopmyibr n-ro qIeHa https://www.yaklass.ru/
78 apnq)MeaneCKovﬁ H

T€OMETPUYECKOW  MPOTPECCHid,

CYMMBI IIEPBBIX N YICHOB

N3o0paxeHnue YJICHOB https://www.yaklass.ru/

apupMeTHIECKON u
79 F€OMETPUYECKON IIporpeccuit

TOYKAMA HAa  KOOPAMHATHOW

IUIOCKOCTH

N3o0pakeHue YJICHOB https://www.yaklass.ru/
80 apudmeTnuecKoit u

reOMETPUYECKOMN nporpeccui



https://www.yaklass.ru/
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TOYKAMU  HAa  KOOPAMHATHOMU
IIJIOCKOCTH

81 JIuHenHbIi ) u https://www.yaklass.ru/

OKCIIOHCHIIMATBHBIA POCT
82 CJ0XKHBIE TIPOLICHTBI https://www.yaklass.ru/
83 C0XHbIE MPOLIEHTHI https://www.yaklass.ru/

KonrtponpHasi paboTa mo Teme https://www.yaklass.ru/
84 "YucioBbie

MOCJIEI0BATEILHOCTH "

[ToBrOopenune, 0000IICHHE | https://www.yaklass.ru/

CHCTEMATU3ALIHS 3HAHUU.
85 3anuch, CpaBHEHUE, JICUCTBUS C

JEHCTBUTEILHBIMH YHCIIaMH,

YKCIIOBAs IPSIMast

[ToBTOpenue, 0000mIEeHHE | https://www.yaklass.ru/
86 CHCTEMATU3ALIHS 3HAHUU.

[TpoueHTsI, OTHOIIICHHS,

IPOTIOPIINH

[ToBrOopenue, o000OIICEHUE H https://www.yaklass.ru/
87 CUCTEeMaTH3aIH 3HaHWIA.

Oxkpyrienue, pUOIIKEHNE,

OIICHKA

[ToBTOpenue, 0000mIeHHE | https://www.yaklass.ru/
88 CHCTEMATHU3AIIHS 3HAHUU.

Pemenne  TEeKCTOBBIX  3amgad

apu(pMeTUYECKUM CIIOCOOOM

[ToBTOpenue, o00o0OIIEHHE U https://www.yaklass.ru/
89 CUCTEeMAaTH3aIIHs 3HaHUIA.

Pemenne  TEKCTOBBIX — 3alad

apu(METHUECKUM CIIOCOOOM
90 [ToBTOpenune, 0000mIEHHE | https://www.yaklass.ru/

cucTeMaTu3alus 3HAHUU.
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Pemienne  TekcTOBBIX  3amay
apuhMETHUYECKUM CIIOCOOOM

[ToBTopenne, o0oOmEeHne U

https://www.yaklass.ru/

CHCTEMATU3ALIHS 3HAHUU.
91 IIpeoOpazoBanue
anreOpandecknux  BBIPAKEHUH,
JIOITyCTUMBIC 3HAYCHUS
[ToBTOpenune, 0000IICHHE | https://www.yaklass.ru/
CHCTEMATU3ALIHS 3HAHUU.
92 [IpeoOpazoBanue
anreOpandecknx  BBIPAKEHUH,
JIOITyCTUMBIC 3HAYCHUS
[ToBrOopenune, 0000IICHHE | https://www.yaklass.ru/
CHCTEMATU3ALIHS 3HAHUU.
93 [TpeoGpa3zoBanue
anreOpandeckux  BBIPAXKECHHI,
JOTTYCTUMbIE 3HAYEHUS
[ToBTOpenue, 0000mIEeHHE | https://www.yaklass.ru/
CUCTEeMaTH3aIH 3HAHUH.
94 [IpeobpazoBanue
anreOpandeckux  BBIPAXKEHHIA,
JIOITYCTUMBIC 3HAYCHUS
[ToBTOpenue, o00o0OIIEHHE U https://www.yaklass.ru/
95 CUCTEeMAaTH3aIIH 3HAHUH.
DyHKIMU: TOCTPOCHHE, CBOMCTBA
W3YYCHHBIX QYHKIIUH
[ToBTOpenue, 0000meHNE W© https://www.yaklass.ru/
9% CHCTEMATHU3AIIHS 3HAHUU.
DyHKIMU: TOCTPOCHHE, CBOKCTBA
M3Y4YeHHBIX (PYHKITHI
97 [ToBropenune, 0000mICHHE | https://www.yaklass.ru/

cucTeMaTu3alus 3HAHUU.
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98

DyHKIHUU: IOCTPOEHUE, CBOMCTBA
U3yYEHHBIX (QyHKIMH

[ToBTopenne, o0oOmEeHne U
CHCTEMATU3ALIHS 3HAHUU.
DyHKIUU: TOCTPOCHHE, CBOMCTBA
U3yYCHHBIX (DYyHKIHHA

https://www.yaklass.ru/

99

100

[ToBTOpenue, 0000mEeHNEe W
CHCTeMaTH3alus 3HAHUH.
I'paduueckoe pelieHue
YPaBHEHUI U UX CUCTEM

[ToBropenne, o0oOmEeHHEe U
CUCTEMAaTHU3alUs 3HAHUH.
I'padpuaeckoe pelieHue
YPaBHEHUH U UX CUCTEM

https://www.yaklass.ru/

https://www.yaklass.ru/

101

Wrorosas koHTpoJsibHas paboTa

https://www.yaklass.ru/

102

O0001eHne U cucTeMaTh3alus
3HAHUH

https://www.yaklass.ru/

OBLIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

102
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OIEHOYHBIE MATEPHAJIbI

Marematuka (anreOpa, TeOMETpHsL, BEPOSTHOCTD U CTATUCTHUKA)

OcHOBHBIMU (OpMaMU NIPOBEPKHM 3HAHUM M YMEHHUH ydalMxcs 10 MaTeMaTHUKe SIBISOTCS
MUCHMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OIPOC.

IIpu oLileHKE MUCBEMEHHBIX M YCTHBIX OTBETOB YUUTEIb B IIEPBYIO OYEPEb YUUTHIBACT [TOKA3aHHBIC
ydaliuMucs 3HaHus UM yMeHus. OLEeHKa 3aBUCUT TaKKE OT HaJW4Msl M XapakTepa MOTPEIIHOCTEH,
JOIYIIEHHBIX yYalIuMUCS.

Cpenu MOTpenrHOCTeH BBIASISIOTCS OMIMOKK M HelodeThl. [IorpenrHoCTh CUMTAeTCsl OIMUOKOM,
€CJIH OHAa CBMJETEJIBCTBYET O TOM, YTO YYEHUK HE OBJIAZICNl OCHOBHBIMHM 3HAHMSIMH, YMEHHUIMH,
YKa3aHHBIMH B IIpOrpamMme.

K Hemoyeram OTHOCATCS NOIPEHIHOCTH, CBHUIETENIBCTBYIOIIUE O HEJOCTATOYHO ITOJIHOM HIIU
HEJ0CTaTOYHO IMPOYHOM YCBOEHUM OCHOBHBIX 3HAaHUM M YMEHUH WM OO0 OTCYTCTBUM 3HAHUMU, HE
CUMTAIOLIMXCS B POrpaMMe OCHOBHBIMU. HemoderamMy Takyke CUMTAIOTCA: IMOIPEHIHOCTH, KOTOPHIE HE
MPUBEJIM K HCKAKEHHUIO CMBICIA MOJIYYEHHOIO YYEHHKOM 3aJaHUsl WM CHOC00a €ro BbHIIOJHEHMUS;
HEeaKKypaTHasl 3al1UCh; HEOPEKHOE BHIIIOJIHEHUE YepTexa.

I'pannna Mexxay ommrOKaMu ¥ HEAOYETaMH SBIISIETCS B HEKOTOPOH CTETeHU YCIOBHOU. [Ipu ogHux
00CTOSATENCTBAX JIONMYILEHHAsl y4YalllUMHUCS MOTPELUIHOCTb MOXKET pPaccMaTpUBaThbCs YUYHMTEIEM Kak
omunOKa, B Ipyroe BpeMs U MpH JAPYrux 00CTOATENbCTBAX - KaK HEJT0YET.

3ajaHus JUIsl yCTHOTO M IIMCBbMEHHOIO OIIPOCa YYaLUXCsl COCTOST U3 TEOPETHUECKUX BOIIPOCOB U
3a/1a4.

OTBeT Ha TEOPETUYECKHH BOMPOC CUUTAEeTCs Oe3yNpeyHbIM, €CJIM IO CBOEMY COJCpPXKAHUIO
MOJTHOCTBIO COOTBETCTBYET BOIPOCY, COJIEPKUT BCE HEOOXOIMMBIE TEOpeTHUeCKue (aKThl o
00OCHOBAaHHBIE BBIBOJBI, @ €ro M3JI0KEHHWE M NHCbMEHHas 3aluch MaTeMaTHYeCKd I'paMOTHBI U
OTJINYAIOTCS MOCIIEA0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaun cumtaercss Oe3yNnpeyHbIM, €CIM NPaBUIBHO BBIOpAH CIOCOO pELIeHMs, CaMo
pelIeHre COMPOBOKAAETCS HEOOXOAUMBIMHU O0BSICHEHUSIMH, BEPHO BBIITOJIHEHBI HYKHbIE BHIYUCICHUS U
npeoOpa3oBaHus, MOJIy4YeH BEpHBIN OTBET, OCIEI0BATEIBHO U AKKYPATHO 3alIUCAHO pEIlIeHHE.

Yuutenb MOXKET NOBBICUTh OTMETKY 3a OPUIMHAJIBHBIA OTBET Ha BONPOC WJIM OPUTMHAIBHOE
peuieHue 3a1a4u, KOTOpble CBUACTEIBCTBYIOT O BBICOKOM MAaTEMaTHYECKOM Pa3BUTHUH Y4alllEerocs; 3a
pelieHre 6ojiee CIOXKHOM 3a/laud MJIM OTBET Ha OoJiee CIOXKHBIA BOIPOC, MPEIOKEHHbBIE yUalleMycs
JOTIOJIHUTEIBHO I10CIIE BBIIIOJHEHUS UM 3aJaHUM.

Kpurepun ommbok:

K rpy06bIm ommbkaMm OTHOCATCS OLIMOKH, KOTOpBIE 00HAPYKUBAIOT HE3HAHUE yyalluMucs Gopmy,
IIPaBUJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE HX IIPUMEHATH; HE3HAHUE ITPUEMOB PEIICHUS 3a/]ad,
paccMaTpUBaeMbIX B yUeOHUKAX, a TAK)KE BEIYUCIUTEIbHBIE OIIMOKH, €CITM OHU HE SBIISIOTCS OMHCKOMH;

K HerpyObIM ommbkam OTHOCSTCS: MOTEePsi KOPHSI MJIM COXPAaHEHHE B OTBETE MOCTOPOHHETO KOPHS;
orOpacsiBaHUe 0e3 00BSICHEHUH OTHOTO U3 HUX M PAaBHO3HAYHBIE UM;

K Henmoderam OTHOCATCS: HEPAIMOHAIBHOE PEIICHUE, OITMCKH, HEJOCTATOYHOCTh WM OTCYTCTBUE
MOSICHEHUH, 000CHOBAHUH B peIICHUSX.

OlLieHKa YCTHBIX OTBETOB

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUYEHUK:

MIOJIHO PacKpbUI CoJIepKaHne MaTepraia B 00beMe, MPeyCMOTPEHHOM IPOrpaMMoi U y4eOHUKOM,
a Tak»Ke IIPOJAEMOHCTPUPOBAJl 3HAHKS IPEBBIIIAOLINE HOPMBI IIPOrPaMMBI JIJIs HTOT'O KJIacca;

U3JI0KHAJI MaTepual TPaMOTHBIM SI3BIKOM B OIPEICIIEHHOM JIOTMYECKOM IOCIENOBATEIBHOCTH,
TOYHO UCIIOJIb3YSI MATEMAaTUYECKYIO0 TEPMUHOJIOTHIO U CUMBOJIUKY;

IIPABUJILHO BBIITOJHWI PUCYHKH, YEPTEXKH, TPaUKH, COMyTCTBYIOIINE OTBETY;

[I0Ka3aJl yMEHUE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKECHHUS KOHKPETHBIMM IpUMEpaMy,
IIPUMEHATh UX B HOBOM CUTyallUM IIPU BBIITOJIHEHUN IIPAKTHYECKOTO 3aJaHMs;

MIPOAEMOHCTPHUPOBAJ YCBOCHHE PaHEEe U3YUEHHBIX COMY TCTBYIOLIMX BOIPOCOB, CPOPMUPOBAHHOCTh
U YCTOWYMBOCTb UCIOJIB3YEMBIX NPU OTPAOOTKE YMEHUI U HABBIKOB,;

OTBEYAJI CAMOCTOSATEIIBHO.



OTBeT OIICHUBACTCS 0TMETKOM «4», €CIIM OH YJIOBICTBOPSET B OCHOBHOM TPEOOBAHHUSM Ha OIICHKY
«5», HO TIPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

B M3JIOKEHWUU JOMYIIEHbI HEOONIbIIHE MPOOENbl, HE MCKA3UBIINE MATEMAaTHYECKOE COJIEepKaHUE
OTBETA;

JOTYIIEHBI OJTMH — JIBa HEI0YETa MPU OCBEIIEHUH OCHOBHOTO COJIEP)KaHUsI OTBETA, HCIIPABJICHHBIC
10 3aMEUYAHUI0 YUUTEIS;

JOMYIIEHbI OmMOKa WK 00Jiee IBYX HEAOUYETOB MPU OCBEIIEHUH BTOPOCTEIEHHBIX BOIIPOCOB MITH
B BBIKJIJIKaX, JIETKO UCIIPABJICHHBIE M0 3aMEYAHUIO YUUTETIS.

OT1MeTKa «3» CTaBUTCS B CICAYIONMIUX CITydasx:

HETOJHO WJIM HEMOCJEAOBAaTeIbHO PACKPBITO COJEp)KaHME MaTepualia, HO IOKa3aHO oOliee
MMOHMMAaHHE BOMPOCAa W TMPOACMOHCTPUPOBAHBI YMEHHS, JOCTATOYHBIC IS JAJBHEHUINIEr0 YCBOCHHS
nporpaMMHOTO Matepuana (ompenencHHbie «TpeOoBaHUAMHM K MaTEeMaTHYECKOM IOJrOTOBKE
yUaImxcs»);

MMEJIUCh 3aTPyJHECHUS] WM JOMYIIEHbI OIIMOKK B ONPEIEICHUU TOHATHUM, HCIOJIb30BaHUU
MaTeMaTHYeCKOW TEPMUHOJIOTHH, YEPTEIKaX, BBIKJIAIKaX, UCIIPABICHHBIC ITOCIE HECKOJIBKHUX HABOSAIINX
BOIIPOCOB YUHTEJIS,

YUYEHUK HE CHpaBUICS C MPUMEHEHHEM TEOpUM B HOBOW CHUTyallud TPU BHINOJHEHUH
MPAKTUYECKOT0 3aJaHusl, HO BBITTOJHIII 3a/IaHUsI 0053aTEIbHOTO YPOBHS CJIIOKHOCTH T10 JJAaHHOU TEME;

MIPY 3HAaHUU TEOPETUUYECKOI0 MaTepHaia BhISBIICHA HEIOCTATOYHAsI C(HOPMUPOBAHHOCTh OCHOBHBIX
YMEHUU U HAaBBIKOB.

OTMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIydasx:

HE PacKpBITO OCHOBHOE COZIEpKaHKu€e y4eOHOTro MaTepuaa;

OoOHapy»XeHO HEe3HAHHE WM HENMOHWMaHWE YYEHHKOM Oonblled WU Hauboliee Ba)KHOW 4YacTh
y4ueOHOro Marepuana,

JIOTYIIEHbl OIIMOKA B OMpEACNeHWH TMOHATHH, TpU HCIONb30BAHUM MaTeMaTUYECKOM
TEPMHUHOJIOTUH, B PUCYHKaX, YepTexax Wi rpadukax, B BHIKIAJKaX, KOTOPbIE HE UCIPABJIEHBI MOCTE
HECKOJIbKUX HABOJSIINX BOIIPOCOB YUUTEIIS.

Or1ieHKa MUChMEHHBIX KOHTPOJIBHBIX Pa0OT M TECTUPOBAHUS

OTMeTKa «5» CTaBUTCH, ECIIN:

paboTa BBITIOTHEHA TIOJTHOCTHIO;

B JIOTHYECKHX PACCYKIEHUSX U 000CHOBAHUHU PEILIEHUSI HET MPOOENIOB U OLINOOK;

B PEIICHUHU HET MAaTEMaTHYECKUX OIINOOK;

OtmeTka «4y» CTaBUTCS, CCIIH:

paboTa BBITTOTHEHA TOJHOCTHIO, HO 00OCHOBAHUS IIArOB PEIICHUsT HEIOCTATOYHHI (€CId YMEHHUE
00OCHOBBIBATh PACCYKIEHUS HE SIBISLIOCH CIIEIIUATBHBIM O0BEKTOM IMIPOBEPKH);

JOTTyIIIeHa OJTHA OIMKOKA UK IBA-TPY HEJ0UETa B BHIKJIAIKAX, PUCYHKAX, YEPTEKAX WA Tpadukrax
(ecmu 3TU BUBI paOOTHI HE SIBISUIACH CHEIHATBHBIM 00bEKTOM MPOBEPKH ).

OT1MeTKa «3» cTaBUTCH, €CIIH:

JIOTIYIIEHBI 0oJiee OAHON OMIMOKYU UM OoJiee IBYX-TpeX HEIOYETOB B BBIKIAJKAX, YEPTEIKAX UITU
rpadukax, HO yJaIuiics BiIaieeT 00s13aTeIbHBIMI YMEHHUSIMU TI0 TIPOBEPSIEMO TEME.

OTtMmeTKa «2)» CTaBUTCS, €CIIH:

JOTYIIEHBbI CYIIECTBEHHBIC OIMMOKH, TMOKAa3aBIIMe, YTO yYAIIMICS HE BJIJeeT 005S3aTebHBIMU
YMEHUSIMU 110 JaHHOM TeMe B MOJIHOU Mepe.

TecToBbIe paObOTHI OLICHUBAIOTCS CIASAYIOIINM 00pa3oM:

«5» - 90 — 100 %;

«4» - 70 — 89 %:;

«3» - 50 - 69 %;

«2» - 0—-49 %.



MPOBEPSEMBIE TPEBOBAHUS K PE3YVJBTATAM OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

7 KJIACC
Kon .
DOBEDAEMOro IIpoBepsieMble mpeaMeTHbIE Pe3yJbTAThl OCBOEHHS OCHOBHOW
posep 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHus
pe3yJbTara
1 Yucna ¥ BEIYUCICHUS
11 BBINONHATE, coveTas YCTHBIC M IMUChbMCHHBIC NMPUEMBI, apu(MeTHYSCKUE

IIGfICTBPISI C paliMOHaJIbHBIMH YUCJIaMHA

HaxonuTh 3HAYCHUS YHUCIOBBIX BBIPAKCHHM, NMPUMCHITH pPa3HOOOpa3HbIC
1.2 crocoObl W TMPUEMBI  BBIYMCICHHS 3HAUYCHUHM JPOOHBIX BBIPAKCHUM,
coJIepXKaliruxX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH

[lepexoauts OT OoHOW (OPMBI 3aIIUCH YHCEN K JIPyroi (mpeodpa3oBhIBATH
1.3 JIECATHUYHYIO TpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO JECATUUHYIO APOOB)

1.4 CpaBHUBATH U YIIOPSIOUMBATH PAIIHOHAIBHbBIE YHCITA
1.5 OKpyrJTh uncna

BBINOHATE NPUKUAKY U OLIEHKY pe3y/bTaTa BHIYMCIECHUH, OLICHKY 3HaYeHUI
1.6 YUCJIOBBIX  BBIPDAKCHHWU. DBBINOIHATE JEHCTBHA CO  CTENEHAMU  C
HaTypaJIbHBIMU [TOKA3aTEIIAMU

HpI/IMeHHTL IMPU3HAKN JACIIUMOCTH, Pa3JI0XKCHUC Ha MHOXHUTCIIN

L7 HaTypaAJIbHBIX YHACET
Pemarp npakTHKO-OPHUEHTHPOBAHHBIE 3a/layM, CBA3aHHBIE C OTHOIICHHEM

18 BEJIMYHMH, IIPONOPLHOHAILHOCTBIO BEJMHH, NpOLEHTAMH,
MHTEPIPETUPOBATh PE3YJIbTAThl PEIIeHUs 3a7ady C y4€TOM OIrpaHUYEHUH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMbIX 0O0BEKTOB

2 Anrebpanyeckue BbIpaXKeHHs

21 Hcnonp3o0BaTh anredpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
e€ B Ipolecce OCBOEHHs yu4eOHOro MaTepHaia

29 HaxonuTh 3HaueHus OyKBEHHBIX BBIPAKEHMH MpPU 3aJaHHBIX 3HAYCHUAX
MIEPEMEHHBIX

23 BoimonusATe  mpeoOpa3oBaHMsl  LEIOTO  BBIPRKEHHS B MHOTOWIEH
NPUBEJICHUEM MOAO0OHBIX CIIaraeMbIX, PACKPBITHEM CKOOOK

24 BBINONMHATE yMHOKEHHE OJHOYJIEHA HAa MHOIOYWIEH M MHOTOWIeHa Ha

MHOTOYJIEH, IPUMEHATHh (POPMYJIbI KBaJIpaTa CyMMBbI U KBaJipaTa pa3HOCTU

OcCyLecTBISATh pPa3I0KEHUE MHOTOUIEHOB HAa MHOMKUTENIM C IMOMOUIBIO
2.5 BBIHECEHHS 3a CKOOKHM OOIIero MHOXUTENS, TPYNIHPOBKU CIIAraeMblX,
npUMeHeHHs (OpMYJIT COKPALIEHHOTO YMHOKEHUS

26 [TpumeHsTH TpeoOpa30BaHKs MHOTOWICHOB JUIsl PEIICHUS Pa3TUYHBIX 337134
' 13 MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEAIbHON NPAKTUKH

Hcnonp30BaTh CBOMCTBA CTEMEHEH € HATypajIbHBIMHU IOKA3aTENISIMU IS
peoOpa3oBaHus BRIPAKEHUI

3 YpaBHEeHUS 1 HEPABEHCTBA




Pemate nuHEHHBIE YpaBHEHMsS C OJHOM IIEPEMEHHOM, IPUMEHsS IpaBUIa

3.1 nepexoja OT MCXOAHOTO ypaBHEHHs K paBHOCWIBHOMY emy. [IpoBepsTs,
ABJIIETCS JIU YUCIIO KOPHEM YpPaBHEHUS
32 [TpumMeHsTH TpaduecKrue METOABI TP PELICHUU JTMHEWHBIX YPaBHEHUN U HX
cUcCTEM
33 [TonGupate mnpuMepbl Map 4YHUCEN, SBISAIOMIUXCS PEIICHUEM JHHEHHOro
YpaBHEHHUS C ABYMs [IEPEMEHHBIMU
CtpouTh B KOOPIMHATHOM IUIOCKOCTH TpadUK JTUHEHHOTO YpaBHEHUS C
3.4 JBYMsI IEPEMEHHBIMU; MOJIb3YSICh TPpaUKOM, IPUBOIUTE IPUMEPHI PEILICHUS
YpaBHEHHUS
35 Pematb cuctemsl IByX JUHEHHBIX ypaBHEHUH C JBYMsI IEPEMEHHBIMH, B TOM
' qrciie rpaduiecKu
CocTaBisiTh W peliaTh JUHEHHOE YpaBHEHHME WM CHUCTEMY JIMHEHWHBIX
3.6 YpPaBHEHUH 1O YCJIOBHMIO 3aJadyd, WHTEPIPETHUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJTY4YEHHbIN pe3yibTar
4 Koopaunate! u rpadguku. yHKIuu
N300paxarb Ha KOOPAMHATHOW NPSIMOM TOYKH, COOTBETCTBYIOILNE
4.1 3a/IaHHBIM KOOpJMHATaM, JIy4d, OTPE3KH, UHTEPBAJIbl, 3aIIMCHIBATh YHCIIOBBIE
IIPOMEXYTKH Ha alNredpandeckom s3bIKe
4.2 OtMmeuath B KOOPJAMHATHOM IJIOCKOCTU TOYKH I10 3a/IaHHBIM KOOPJIUHATaM
4.3 CtpouTs rpaduku auHeHHbIX QyHKIHH. CTpouTh rpaduk GyHkmu y = [X|
OnuceiBaTh C TOMOLIBIO (DYHKIMI HM3BECTHbIE 3aBUCHUMOCTH MEXAY
4.4 BEJIMYMHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJTUYECTBO, CTOUMOCTb,
IPOU3BOIUTENILHOCTD, BpeMsl, 00BEM pabOThI
4.5 HaxonuTh 3HaueHune (yHKIIMK IO 3HAYEHUIO €€ apryMeHTa
[Tonumath rpaduueckuii crnocod mpeacTaBleHUs U aHaIU3a WHPOPMALUH,
4.6 U3BJIEKATh W HWHTEPIPETHUPOBATh HMHPOpPMAIMIO M3 TpaUKOB pealbHBIX
MPOLIECCOB M 3aBUCUMOCTEM
8 KVIACC
Kon .
IpoBepHEEMOTO IIpoBepsiembie _TIpeAMETHbIe  PesydbTaTbl  OCBOCHHsl  OCHOBHOM
o0pa3oBaTe/IbHON MPOrpPaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yJbTara
1 Uucna u BBIYUCTIEHUS
Hcnonp3oBaTh HaualdbHbIE MPEACTABIECHUS O MHOXECTBE JEHCTBUTENbHBIX
11 qyucen JUIs CpaBHEHMs, OKpYIJIEHHsS M  BBIUMCIEHUH, H300pakaTh
JIECTBUTENIBHBIE YUCIIa TOUKAMU HA KOOPAMHATHOM NPSAMOM
[TpuMeHsATh MOHATHE apU(METHUECKOTo KBaJPaTHOTO KOPHS, HAXOAUTh
12 KBaJIpaTHble KOPHM, HCIOJB3YysS TMpPHU HEOOXOAUMOCTH KaJIbKYJIATOP,
' BBINOJIHATH IPE0Opa30BaHUs BRIPAKEHUH, COJepKALINX KBAApaTHbIE KOPHHU,
MCIIOJIb3Ysl CBOMCTBA KOPHEH
13 Hcnonp3o0Bath 3anucu OOJBIIMX U MAJbIX YUCEN C MOMOUIBIO JECATHUHBIX
' npobeii u cteneneit yucna 10
2 AnrebpanuecKue BHIPAKCHUS
21 IIpuMeHSTh TOHATHE CTENEHUW C LEIblM I10Ka3aTeleM, BbIIOJIHATh

peoOpa3oBaHus BRIPAXKEHUI, COAEpKAIIUX CTENEHH C LIEeJIbIM MTOKa3aTeleM




BBINONHATE TOXIECTBEHHBIE MPEOOpPA30BaHUs PAIMOHAIBHBIX BBIPAKECHUIH

2.2 Ha OCHOBE IIpaBWJI JACHCTBUH HaJ MHOTOWICHAMH W ajareOpandecKuMH
JIpo0sIMU

2.3 PacknaapiBaTh KBaJIpaTHbIN TPEXUWIEH HA MHOKUTEIN

24 [TpumeHsTh IpeoOpa3oBaHUs BRIPAKESHUH IS pEiH_IeHI/IH pa3JIMYHBIX 33124 U3
MaTEeMaTHUKH, CMEXHBIX IIPEIMETOB, U3 peaTbHON MPAKTUKU

3 YpaBHEHHUs U HEPAaBEHCTBA

31 Pemate nuHeiHbIC, KBaJpaTHBIC YpaBHEHUS UI/I panMoHaIbHBIC ypaBHEHUS,
CBOJISIIIIMECS] K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU
[IpoBOaUTH MpOCTEMIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YpaBHEHU, B

32 TOM YHUCJIC C MPUMEHEHUEM Ipa@UIeCcKuX MpPeCTaBICHUN (YCTaHABIUBATD,
UMeeT JTU YpaBHEHHE WJIM CHUCTEMa YPAaBHEHW pPEIlIeHUs, €CIu MMEET, TO
CKOJIBKO, U TIpOYee)
[TepexomuTh OT clOBeCHOW (HOPMYIHPOBKH 3a1add K e€ airedpandeckon

33 MOJIEJI C TOMOIIBIO COCTABICHUS YPAaBHEHUS WA CHCTEMBI ypaBHeHHfE
WHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM 3aJaud MOJYyYCHHBIN
pe3yabTaT
[IpuMeHATh CBOWCTBA YHCIIOBBIX HEPABEHCTB [UII CPAaBHECHHS, OICHKH,

34 pelaTh JMHEWHbIE HEPABEHCTBA C OJIHOM NMTEPEMEHHOM U UX CUCTEMBI, 1aBaTh

' rpaduyecKyr0 WILTIOCTPALUIO MHOXKECTBA PEIICHUN HEPABEHCTBA, CUCTEMBbI

HEPaBEHCTB

4 DyHKIUU
[ToruMaTe 1 KCTONB30BaTh (DYHKIIMOHAIBHBIE TTOHATHUS U SI3BIK (TEPMUHBI,

4.1 CUMBOJIMYECKHE O0O3HAUEHHUA), OMNpeaesaTh 3HaueHue (QYHKIUU TIO0
3HAUYCHUIO apTyMEHTA, ONPEIENISITh CBOMCTBA QYHKIIMH 10 €€ TpaduKy
Ctpouts rpaduku dJeMEHTapHBIX (PYHKIIHHA BHUA:

4.2 y=k/x,y=X3y =X,y =|x|, oOnUCBHIBATh CBONCTBA YUCIOBOH ()YHKIIUHU TTO €€

rpaduky
9 KJIACC

Kona .

IpoBepHEEMOTO IIpoBepsiemble } npeaMeTHble  Pe3yJbTaTbhl OCBOEHHSl OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus

pe3yabTara

1 Yucita ¥ BEIIUCICHUS

1.1 CpaBHHUBATH W yIOPSAI0YUBATH PAIIMOHATIBHBIE M UPPAITHOHAIBHBIC YHCIIA
BrimonHaTe  apudMeTnyeckue IEWCTBHS C PAMOHAIBLHBIMU YHCIIAMH,

12 coueTas YCTHbIE U MHUCHMEHHBIC MPHUEMBI, BBHIMOIHITH BBIYUCICHUS C
HUPPAMOHATIEHBIMU YU CJIAMH

13 Haxogute 3HaueHWs CTENeHEH C H@J‘IBII:/IH MOKa3aTeyiiMd U KOPHEH,
BBIYUCIISTH 3HAYCHUS YUCIOBBIX BBIPAKCHHIMA

14 OKpyTasTh vIICfICTBPITeHBHBIC 4yucia, BBIHE)JIHSITB MPUKUAKY pe3ylbTaTa
BBIYHCIICHHH, OIEHKY YMCJIOBBIX BBIPAKEHUH

2 YpaBHEHMS U HEpaBEHCTBA

21 Pemate nuHelHbIE M KBaJlpaTHbIE YpaBHEHUS, YpaBHEHUsS, CBOJSLIUECT K

HUM, MPOCTENIINe TPOOHO-pAllMOHANbHbBIE YPaBHEHUS




2.2

Pemars cucTeMbl IBYX JIMHEWHBIX YPAaBHEHUW C JBYMs IIEPEMEHHBIMHU U
CHUCTEMBbl JBYX YpaBHEHHUW, B KOTOPBIX OJIHO YpPaBHEHHE HE SBIACTCS
JIMHEUHBIM

2.3

Pemate TeKCTOBBIE 3agaun anreOpanyecKuM CIOCOOOM C  TOMOIIBIO
COCTaBJICHUS ypaBHEHUS WM CHCTEMbl JBYX YypaBHEHUH C JBYyMS
NepeMEHHBIMU

2.4

2.5

2.6

IIpoBOANTH MPOCTEHIINE UCCIIEIOBAHNS YPABHEHUM U CUCTEM YPABHEHUH, B
TOM YHCJIE C NPUMEHEHUEM TIpadUuecKuX MpeJCTaBIeHU (Hampumep,
YCTaHaBIMBATh, UMEET JIM YPAaBHCHUE WIA CHCTEMa YPABHEHUN DPEILCHMS,
€CIIM UMEET, TO CKOJIBKO)

Pemate sMHeiiHble HepaBEeHCTBA, KBaJpaTHblE HEPABEHCTBA, M300pakaTh
pelIeHUE HEPABEHCTB HA YHCIOBOM MPSIMOW, 3alUCBhIBaTh PEIICHHE C
IIOMOILBKO CUMBOJIOB

Pemats CHUCTCMbI JIMHEHHBIX HCPABCHCTB, CHUCTCMbI HCPABCHCTB,
BKJIIOYAOMIUE KBAAPATHOC HCPABCHCTBO, 1/1306pa>1<aTI) peICHUC CUCTCMBI
HCPAaBCHCTB Ha YHCJIOBOH HpHMOﬁ, 3aIllMCbIBATh PCIICHUE C IMOMOIIbBIO
CHMBOJIOB

3.1

Vcnonb30BaTh HEPABEHCTBA MPHU PEIIEHUH Pa3IMYHbIX 3a7a4

OyHKINHU

Pacnio3HaBaTh (yHKIMM H3ydeHHBIX BUIOB. Iloka3piBaTh cXeMaTHYECKU
pacrioyio’)keHrue Ha KOOPIWHATHOHM IIOCKOCTH TpaduKoB (PyHKIWI BHIA:
y=kx, y=kx+b, y=k/x, y=ax’tbx+c, B 3aBUCHMOCTH OT 3HAYCHHMI
K03 (UILIMEHTOB, OMUCHIBATh CBOMCTBA (DYHKIIUI

3.2

3.3

[Toka3piBaTh CXEMaTHUECKH PACIIONIOKEHHE Ha KOOPAMHATHOM TUIOCKOCTH
rpadukoB GyHKIM BUuga y = VX, Y = |x| 1 onuckIBaTh CBOWCTBA PyHKLUI
Crpouth 1 M300paxkarh CXeMaTHUECKU I'padMKU KBaJpaTHUHBIX (YHKIHUH,
OIMCHIBATh CBOMCTBA KBAIPATUYHBIX ()YHKIIMH IO X TpaduKam

3.4

Pacrnio3HaBaTh KBajpaTHUHYO QyHKIHIO 10 (hopMyJie, IPUBOAUTH IPUMEPHI
KBaJIpaTUUHBIX (YHKIUH U3 pealbHON KU3HU, PU3UKU, TEOMETPUN

ApudmeTrnueckasi U reoMeTpUUYecKas Iporpeccuu

4.1

4.2

Pacno3naBaTh apupMeTHUECKyl0 M T€OMETPUYECKYIO0 MPOTpeccuu Mpu
pasHbIX crioco0ax 3aaaHus

BbIMONHATE  BBIYMCICHUS C HUCHOJNb30BaHWEM (GopMysn N-ro  wieHa
apupMeTHIeCcKOil U FeOMeTPUUECKOM MPOrpeccrii, CyMMBbI MEPBBIX N UJIEHOB

4.3

4.4

N3o00pakath YiI€HBI TOCIEIOBATEIPHOCTH TOYKAMH Ha KOOPAWMHATHOM
IUIOCKOCTH
PemraTte 3amaun, cBS3aHHBIE C YHMCIOBBIMU NOCJIEIOBATEILHOCTIMH, B TOM

qucae 3aJjauyd M3 pealibHOM JKM3HU (C HCIOJIb30BAaHHEM KalbKYJATOpA,
1M (POBBIX TEXHOJIOTHI)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna v BbIYKCICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHUYHBIE, IIEPEXO0]] OT OJHOU (POpMBI 3anucu Apodeit K

1.1 apyroi. IloHsTHe panUMOHAIBPHOIO YHMCIA, 3alMCh, CPAaBHEHUE, YIOPAIOYHMBAHUE
palMOHAIbHBIX YUCEI

19 Apudmernueckue ACWCTBUS C palMOHAJIBHBIMH YHCIaMU. Pemienue 3amad u3
peasbHOM MPaKTUKU HA YacTH, Ha Jpoou

13 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeIeM: OllpeJiesIeHne, IpeoOpa3oBaHue BbIpAXKEHUN
Ha OCHOBE OIIPEIEIEHMS], 3a1Ch OOJIBIINX YHCET

14 [TponeHTHl, 3amuch NPOLIEHTOB B BUAE IpoOU U Jpodu B BUJIC TPOLICHTOB. Tpu
OCHOBHBI€ 3a/1a4¥l Ha MIPOLIEHTHI, PEILICHUE 33a4 U3 PEaJIbHOU IPaKTUKU

15 [IpumeHeHne NpU3HAKOB JIEIMMOCTH, Pa3jOKEHHUE Ha MHOMXHUTENM HaTypaJbHBIX
quces

1.6 PeanbHble 3aBUCUMOCTH, B TOM YHCIIE IpsMasi U 0OpaTHas IpOnopLUOHATIbHOCTH

2 Anrebpanyeckue BhIpaXKeHUs

21 IlepemMeHHBIE, 4YMCIOBOE 3HAYCHHME BBIPAXKECHHS C IEepeMEHHOM. /[lomycTumsle
3HauUEHUs IEPEMEHHBIX

29 [TpencraBieHne 3aBUCUMOCTH MEX/y BEIMYMHAMU B Buje GopMyIbl. Berunciaenus
1o popmynam

2.3 [Ipeobpa3oBaHne OYKBEHHBIX BBIPAXKEHUM, TOXKIECTBEHHO PABHbBIE BBIPAXKEHHUS

2.4 CBolicTBa CTENEHU C HATYpaJIbHBIM MOKa3aTelleM

25 OpHowiensl U MHorowieHsl. CreneHb MHorowieHa. Cio)keHue, BBIYMTAHUE,
YMHOKEHUE MHOTOWJIEHOB

26 @opMyJIbl COKpAIIEHHOTO YMHOXKEHUS: KBaJpaT CyMMbl M KBaJpaT DPa3HOCTH.
dopmya pa3HOCTH KBaapaToB. Pa3nokeHne MHOIOYIEHOB HA MHOKHATEIN

3 YpaBHeHUs

31 YpaBHEHHE, KOpPEHb ypaBHEHUs,  NpaBuia npeoOpa3oBaHUsl  ypaBHEHHS,
PaBHOCHJIBHOCTh YpaBHEHHH

32 JIuneiinoe YPaBHEHHE C onHoﬁvnepeMeHHofI, YHUCJIO KOPHEW JIMHEWHOTO YPaBHEHUS,
pelIeHNe TMHEWHBIX YpaBHEHUN

33 CocraBnenue ypaBHf:HHﬁ [0 YCJIOBHMIO 3aJauyd. PelleHne TEeKCTOBBIX 3adad ¢
MOMOIIbIO YpaBHEHUI

3.4 JluneitHOe ypaBHEHHE C JBYMsI IEPEMEHHBIMU U €T0 rpaduk
Cucrema AByX JIMHEWHBIX YpaBHEHMH C JByMs NEpEMEHHbIMU. Pemienue cucrem

3.5 ypaBHEHHH CMOCOOOM TMOACTAaHOBKH. llpumepsl pelneHuss TEKCTOBBIX 3ajjad C
MOMOIIbIO CUCTEM YpaBHEHUU

4 Koopaunats! u rpaguku. OyHKIMN

4.1 KoopaunaTa Touku Ha nmpsimoi

47 qI/ICJIO]EbIC NIpOMEXKYTKH. PaccrosiHue Mexay IOByMs TOYKAMM KOOPAMHATHOM
IpsIMON

43 [IpssmoyronpHas cuctema koopauHat, ocu OX u Oy. AGcircca u opauHaTa TOYKH Ha

KOOPJAMHATHOM TMJIOCKOCTH




[Ipumepsr rpadukoB, 3amaHHbIX (opmynamu. YUrteHue TpapuUKOB peaTbHBIX

4.4 o
3aBUCUMOCTEH

4.5 [Tonsitue dynkmuu. I'paduk Gynkiuu. CpoiicTBa GyHKIIUN

4.6 Jlunetinas pynkmus, e€ rpaduk. 'paduk pyHKIINN Y = [X]

4.7 ['padpuaeckoe pereHne JIMHEHHBIX YPABHEHUH M CUCTEM JIMHCWHBIX YPaBHCHUN

8 KJIACC

Kon IIpoBepsieMblii 3JIeMeHT coepKAHUA

1 Yucna u BBIYUCICHUS

11 KBanpathslit kopeHb u3 uucina. Ilonsatue o6 uppauroHaabHOM yucie. JlecaTHuHbIe
npUOJIMKEHUST UPPALMOHATBHBIX YHCEIT

19 CpoiicTBa apu(METHUECKUX KBaJgpaTHBIX KOpPHEH © WX NpPUMEHEHHE K
IpeoOpa30BaHUIO YHCIOBBIX BHIPAXKEHUIN U BHIYUCIEHUSAM. [leificTBUTENIbHBIE YnCIIa

1.3 Crenesb ¢ 11e7bIM NOKa3atTeneM 1 e€ cBoiicTBa. CTanapTHas 3alUCh YUCIIa

2 Anrebpanyeckue BhIpaXKeHUs

2.1 KBanpaTHblil TpEXUiieH, pa3iioskeHUe KBaIPaTHOTO TPEXUIEHA HA MHOXHUTEIH

2.2 Anrebpanyeckast 1podb. OCHOBHOE CBOMCTBO aJireOpandeckoi qpoou

2.3 CrnosxeHue, BBIMUTaHUE, YMHOKCHHE, JICJICHUE allrTeOpandecKux Ipooei

2.4 PanronanbHble BeIpakeHUs U UX IpeoOpa3oBaHue

3 YpaBHEHUS U HEpaBEHCTBA

3.1 KBanpaTtHoe ypaBHeHUe, popMyiia KOpHEN KBaJpaTHOro ypaBHeHus. Teopema Buera

3.2 Penienue ypaBHeHUi, CBOISAIIMXCS K TUHEWHBIM U KBaIPaTHBIM

3.3 [Tpocreiimme 1poOHO-pallMOHATbHbBIE YPaBHEHUS
I'paduueckass uHTEpHpeTanus ypaBHEHUH ¢ IBYyMs IEpEMEHHBIMH U CHCTEM

3.4 JUHENHBIX YpPaBHEHUM C JBYMs IlepeMEHHbIMHU. [IpuMepbl peleHHus cucreM
HEJIMHEHHBIX YpaBHEHUH C IBYMs IEpEMEHHBIMU

3.5 Penienune TeKCTOBBIX 3aa4 alreOpandeckuM crocoOoM

3.6 YucnoBble HEpaBEHCTBA U MX CBOMCTBA

3.7 HepaBeHcTBO ¢ 0/1HOI TepeMEHHON

3.8 PaBHOCHIIBHOCTH HEPABEHCTB

3.9 JluHeliHBIE HEPABEHCTBA C OJTHOM MEpEeMEHHOMN

3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MepeMEHHOM

4 DOyHKIIUA

41 [Tonsitne dynkuun. OO6MacTh OMpeneseHUsT M MHOXECTBO 3HAYCHHUH (PYHKIUH.
Crioco6sb! 3a1aHus PYHKIUH

4.2 I'paduk ¢pynkumu. Urenue cBocTB GyHKIMHU 1O €€ rpaduKy

4.3 [Tpumeps! rpadukoB PyHKIMMA, OTpaXKAIOIINUX pealbHbIE MPOIECCHI

44 @DyHKIUY, ONHUCHIBAIOIIUE NPSMYIO U 00paTHYIO IPONOPIMOHAIBHBIE 3aBUCIMOCTH,
uX rpapuKu

45 Oynkuuu y =X4 y = X*

4.6 Oyukmu y = [IX, Y = |x|

4.7 I'paduueckoe penieHrne ypaBHEHUH U CHCTEM ypaBHEHUN




9 KJIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/ieP:KAHUSA

1 Hucna u BBIYUCICHUS

11 PanmonanbHbIe Yucia, UppaMOHATIbHBIC YHCIIA, KOHEUYHBIE U OECKOHEUHBIE JIECATUYHBIC
npobu
MHOXeCTBO JIeHCTBUTENBHBIX YHUCEIN, ACUCTBUTEIbHBIC 4YHCIAa KaK OECKOHEUHBIE

1.2 JecATUYHble JpoOu. B3aMMHO OJHO3HAYHOE COOTBETCTBHE MEXAY MHOXECTBOM
JNEUCTBUTEIIBHBIX YMCET U KOOPAMHATHOU NpsiMoi. CpaBHEHHE IEUCTBUTENIBHBIX YHCEI

1.3 Apudmerndeckue I1UCTBUS C ICHCTBUTEIHLHBIMH YHCIAMHU
W3mepenusi, npubnuxkeHusi, OLEHKH. Pa3mepbl OOBEKTOB OKpYXkaroIIero MHpa,

14 JUTUTEIHHOCTH MPOIIECCOB B OKpY>KatoieM mupe. [IpubmmkE€HHoe 3HaueHNEe BETUYHHBI,
TouHOCTh mpuOmmkenus. OkpyrieHue uucen. [lpukuaka W OIEHKAa pe3yJIbTaTOB
BBIYMCIICHU

2 YpaBHEeHHs U HEPABEHCTBA

2.1 YpaBHEHHUsI C OJHON TEpEMEHHON

2.2 JluneitHoe ypaBHeHHe. PenieHre ypaBHEHUN, CBOAAIIUXCS K TUHEHHBIM

2.3 KBanpatHoe ypaBHeHue. Penienue ypaBHeHH, CBOASIIMXCS K KBaJIPATHBIM

24 BI/IKBa,I[puaTHOG ypaBHeHue. llpumMepsl pelieHHs ypaBHEHHMH TpeTbeld U 4eTBEPTOI
CTENeHe! pa3oKEeHHEeM Ha MHOKUTEIH

2.5 Pemienue 1poOGHO-paIMOHANIBHBIX YPABHEHUI

2.6 Cucremsl ypaBHEeHUNI

2.7 VYpaBHeHHeE ¢ IByMsl IEPEMEHHBIMU U €ro rpaduk

2.8 Pemienue cuctem IBYX JTMHEHHBIX YpaBHEHUH C JBYMS IEpEMEHHBIMU

29 Pemenue cucrem ByX ypaBHEHMi, OJTHO U3 KOTOPBIX JMHEWHOE, a Apyroe — BTOPOI
CTETIeH!

2.10 I'paduueckas MHTEpIIpeTaILUs CUCTEMBI YPAaBHEHUI ¢ ABYMS MEpEMEHHBIMU

211 Pernienue TeKCTOBBIX 33aau aJireOpanyeckuM cnocobom

2.12 UYucnoBble HEPABEHCTBA U UX CBOMCTBA

2.13 Perienue nTuHEMHBIX HEPABEHCTB C OJIHOM MepeMeHHON

2.14 PelreHne cucreM JTUHEHHBIX HEPABEHCTB C OAHOW IIEPEMEHHOU

2.15 KBanpaTHble HEpaBEHCTBa

216 I'paduueckass wHTepHpeTanmus HEPABEHCTB M CHCTEM HEPABEHCTB C  JIBYMs
NIEPEMEHHBIMU

3 OyHKIMH

31 KBanpartnunas ¢yskius, e€ rpaguk u cBoiictBa. [lapabona, KOOpAWHATHI BEPIINHBEI
napadoIIbl, 0Ch CHMMETPHUH 1apadoITbl

3.2 I'paduku pyukimit y=kx, y=kx+b u ux cpoiictBa

3.3 I'paduku Gpyukimii y=K/x, y = X* u ux coiicrsa

34 I'paduku PpyHKIMI , ¥ UX CBOWCTBA

4 YucnoBble IOCIEI0BATEIBHOCTH

41 Omnpenenenve W cnocoObl 33JaHUsl YHCIOBBIX MOCIENOBATEIbHOCTEH. 3amaHue
MOCJIEI0BATEIBLHOCTH PEKYPPEHTHOM PopMyIioii u hopMyIioi N-ro uieHa

492 Apudmernueckas nporpeccusi. Dopmynbl N-To 4iieHa apuPMETHUECKON MPOrpeccum,

CYMMBI IICPBBIX N YICHOB




I'eomerpuueckas nporpeccus. opMyibl N-TO 4Yi€HAa TE€OMETPUUYECKOW IMPOTPECCHH,

4.3 CYMMBI IIEPBBIX N YWICHOB

44 N300pakeHne WIeHOB apu(PMETHUECKON M F€OMETPUYECKON MPOrpeccuii ToukaMu Ha
KOOPJAMHATHOM IIJIOCKOCTH. JIMHEWHBIN U SKCIIOHEHIIMAIbHBIN POCT

4.5 CnoKHbI€ TPOLIEHTHI




ITPOBEPAEMBIE HA OI'D IO MATEMATHUKE TPEBOBAHMUSA K PE3YJBTATAM
OCBOEHHS OCHOBHOM OFPA30OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O OBIIETO

OBPA3OBAHUA

Kon
NpPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble Tpe0OBaHUSI K MNPeAMETHBIM pe3yJbTATaM OCBOCHUS
OCHOBHOH  o00pa3oBaTe/IbHOM  NPOrpaMMbl  OCHOBHOIO  00mIEro
oOpa3oBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBarh MOHATUSMU: MHOXECTBO, IOJAMHOXECTBO, ONEpaLuu
HaJ MHOXECTBAMM; YMEHHUE ONEPUPOBATh MOHATUSAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, IIUKJ, MPUMEHATh UX MPHU PELICHUM 337ad; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpeAcTaBIeHne MHOKECTB ISl OMMCAHUS PEabHBIX MPOIECCOB
U SIBJICHUM, IPU PEIICHUH 3aa4 U3 JPYIUX YYEOHbIX NIPEIMETOB

YMeHue omnepupoBarTh IOHATHSAMH: OIPEICIICHHE, aKcuoma, Teopema,
JI0Ka3aTeNbCTBO; YMEHHME PACIIO3HABATH UCTUHHBIE U JIOXKHBIE BbICKa3bIBaHMS,
IIPUBOAUTH IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3BIBAHUS U OTPULIAHUS
BBICKa3bIBaHUI

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YUCIIO, IIPOCTOE U COCTaBHOE
YUCJI0, AETUMOCTh HATyPAJIbHBIX YUCEN, IPU3HAKH JEITUMOCTH, LIEJI0E YHCIIO,
MOJyJIb YHCIIa, OOBIKHOBEHHAs APOOb U JIeCATUUHAS APOOb, CTAaHAAPTHBINA BU
YHclia, PalMOHAIBLHOEC YHWCIIO, WPPAIMOHATBHOE YHCIIO, apUPMETHICCKHIA
KBaJPaTHBI KOPEHb; YMEHUE BBINOJIHATH JEUCTBUS C YMCIAaMU, CPABHUBATD U
YIOPSA0YMBATh YHUCIA, MPEACTABIATh YUCIA HAa KOOPAWHATHOW MPSMOM,
OKpYIVIITH YHCJIa; YMEHHWE JenaTh MPUKUIKY UM OLIEHKY pe3yJibTara
BBIYHCIICHUH

YMeHue onepupoBaTh IMOHATHSAMH: CTENEHb C LENbIM [OKa3aTeJeM,
apu@mMeTHuecKuil KBaJpaTHbIH KOpEHb, MHOTOWIEH, aaredpanyeckas IpoOb,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypalbHOH CTeNeH! O00Jblle eAUHULIBL;
YMEHHE BBINOIHATH Pacué€Thl 10 popMyJsiam, IpeoOpa3oBaHus LEbIX, JPOOHO-
pallMOHATIBHBIX  BBIPAKEHUH M BBIPAKEHMH C KOPHSIMH, pas3JIOKEHHUE
MHOTOWJIEHAa Ha MHOXXHTEIH, B TOM YHCJIE C HCIIOJIb30BAHUEM (POPMYIT
Pa3sHOCTH KBaJIpaToOB M KBaJ[paTa CyMMbI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMHU: YACIOBOE PABEHCTBO, YPABHEHHUE C OJHOU
IIEPEMEHHOM, YUCIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHON; yMEHUE
pewmiath JIMHEHHBIE M KBaJpaTHbIE YypaBHEHHs, ApPOOHO-pallMOHAIbHbIE
YpPaBHEHUs C OJHOW IEPEMEHHOM, CHCTEMBI JIBYX JIMHEHHBIX YpPaBHEHHI,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-pAallMOHAIbHbIE
HEPaBEHCTBA C OJHOW NEPEMEHHOW, B TOM YHCJE NPU PEUICHUM 3ahad W3
JpPYrux IpeaMETOB M IPaKTHUYECKUX 3aJay; YMEHHE HCIIOJIb30BaTh
KOOPJMHATHYIO TNPSIMYI0O U KOOPAMHATHYIO IIOCKOCTh JJIsi M300pakKeHUs
pELICHU YPaBHEHU, HEPABEHCTB U CUCTEM

YMenue onepupoBaTh MOHATUSMU: GYHKIUSA, Tpaduk QYHKIHH, HYIU
(GYHKIHMH, TPOMEXYTKH 3HAKOMOCTOSIHCTBA, MPOMEKYTKH BO3PACTaHHSA,
yObIBaHUsI, HauWOOJbIIEe W HAUMEHbIEE 3HaYeHUS (YHKIUU; YMEHUE
ONEPHPOBATh  IMOHATHUSAMHU: TpsMas MPOMOPIHOHAILHOCTh, JIMHEHHAS
byHKuMsA, KBaapaTuyHas (QYHKUMS, oOpaTHas TMPONOPLUUOHATIBHOCTb,
napaboia, runepbona; ymeHue CTpouTh rpaduku (HyHKIHHN, MUCIOJIb30BATh
rpaduKy Ui ONpENeNeHUs] CBOWCTB MPOIECCOB M 3aBHCUMOCTEH, JUIS
pemieHus 3a7a4 U3 APYTHX YYCOHBIX MPEJAMETOB U PEeaIbHOMN KU3HH, YMECHHUE
BEIpaXaTh OPMYJIaMU 3aBUCUMOCTH MEXIY BEIIMUYUHAMU




YMeHue onepupoBaTh MOHATHAMU: MTOCIEI0BATEILHOCTD, apupMeTHIECKas U
reoMeTpuuecKass  IpPOrpecCud;  YMEHHE  MCIIOJIb30BaThb  CBOMCTBA
MOCJIEIOBATENbHOCTEH, (POPMYIJIBI CyMMBI M OOIIEr0 WieHa MpH PELICHUU
3ajiay, B TOM YMCJI€ 3a]1a4 U3 APYTruX yu4eOHbIX IPEAMETOB U PealbHOM KU3HU

VYMeHue periars 3a7aud pa3HbIX TUIIOB (B TOM 4YHMCIIE€ Ha MPOLEHTHI, JOIU U
YacTH, JIBUKEHHE, paboTy, IIEHY TOBAPOB U CTOMMOCTH IMOKYIIOK U YCIYT,
HQJIOTH, 3aJauyd M3 oO0JacTH yHNpaBIEHUS JIMYHBIMU M CEeMEHHBIMU
¢uHaHCAMM); YMEHHE COCTaBJISTh BBIPDAKCHHS, YpaBHEHHs, HEPAaBEHCTBA U
CUCTEMBI II0 YCIOBHUIO 3aJa4d, MCCIECIOBATh IIOJIYyYEHHOE pELIEHUuE U
OLIGHUBATh MPABJIONOA0OHOCTD MOJTYUYCHHBIX Pe3yJIbTaTOB

10

YMeHue onepupoBaTh MOHATHAMHU: (PUTYypa, TOUYKA, OTPE3OK, Mpsimast, Jyd,
JOMaHasl, yroj, MHOIOYI'OJIbHUK, TPEYroJbHUK, pPAaBHOOEIPEHHBIH WU
PAaBHOCTOPOHHUI TPEYTOJIBHUKH, NPSMOYTOJIbHBIA TPEYTOJIbHUK, MEIHUAHA,
OucceKkTpuca U BbICOTA TPEYrOJIbHHUKA, YETHIPEXYTOJIbHUK, ApaICIIOrPaMM,
poMO, PSAMOYTOJILHUK, KBaJIpaT, Tpareuus; OKpy>KHOCTb, KpYyT, KacaTellbHas;
3HAaKOMCTBO C ITPOCTPAHCTBEHHBIMU (PUIypaMU; YMEHHE pellaTh 3aJa4u, B TOM
YKCJIE U3 ITIOBCEJHEBHOM KU3HU, HA HAX0XKACHUE TEOMETPUYECKUX BEJIUYHMH C
IPUMEHEHUEM U3YUYCHHBIX CBOUCTB QUryp u hakToB

YMeHue onepupoBaTh  NOHATUSIMH: PABEHCTBO  (GUIYp, PaBEHCTBO
TPEYroJbHUKOB; MapajUIe]bHOCTh M MEPHEHAUKYJSIPHOCTh MPSIMBIX, YIOJ
MEXY MPSMBIMH, NMEPHEHIUKYJIISP, HAKIOHHAs, IPOEKLus, nogooue duryp,
MOJI00HbIE TPEYTOJbHUKH, CHUMMETPHUS OTHOCHUTEIBHO TOYKH U TPSMOI;
YMEHHE paclo3HaBaTb pPaBEHCTBO, CHUMMETpPUI0 U mojaobue uryp,
NapajuIeIbHOCTh U NEPIIEHIUKYISPHOCTD MPSIMBIX B OKPYKAIOIIEM MUDE

11

YMeHue onepupoBath NOHATHAMHU: JITMHA, PACCTOSIHHE, YToJl (BeIMYMHA YA,
CHHYC U KOCUHYC yTJia TPEYTOJIbHUKA), TIJIOIIA/(b; YMEHHE OIICHUBAThH pa3MepPhl
MPEeIMETOB U OOBEKTOB B OKPYIKAIOLIEM MHUPE; YMEHUE MTPUMEHSTh (POPMYIIBI
nepuMeTpa M IUIOMAAH MHOTOYTOJBHUKOB, JUTMHBI OKPY>KHOCTH U TLIOIIAIN
Kpyra, o0bema MpsIMOYTOJBHOIO Mapaulefienurnena; yMEHHE MPUMEHSThH
MIPU3HAKU PaBEHCTBA TPEYTOJIBLHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHoMeTpU4eCKre COOTHOIICHUS JISi BBHIYUCIICHHS
JUTMH, PACCTOSIHUM, TIOIIAIeH

12

YMeHnue n3o0paxars II0CKUe PUTypbl U KX KOMOMHAIIUHU, TIPOCTPAHCTBEHHbIE
GUrypsl OT pykd, ¢ MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M 3JEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY MJIM CHMBOJIbBHOMY OITMCAHHIO

13

YMeHne onepupoBaTh IMOHATHAMH: MPSMOYTOJIbHAs CHCTEMA KOOPJWHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHUE BEKTOpa Ha
YHUCJI0, CKATISIPHOE MPOU3BEAEHUE BEKTOPOB; YMEHUE UCIIOIb30BATh BEKTOPHI U
KOOPJMHATHI JJIs IPECTaBICHUS JAHHBIX U PEILICHMS 3a/1a4, B TOM YUCIIE U3
JIPYTUX y4eOHBIX MPEAMETOB U pealbHOM KU3HU

14

YMeHne onepupoBaTh MOHATHUSMH: CTOJOMKOBBIE W KPYTOBBIE THATrPAMMBL,
TaOIUIIBI, cpeiHee apupMeTHIecKoe, MeraHa, HanOoJbllee 1 HauMeHbIIIee
3HAYEHMS, pa3Max YMCIOBOrO HAOOPa; yMEHHE U3BIICKAaTh, HHTEPIPETUPOBATh
U TpeoOpa3oBbIBaTh MH(POPMAIUIO, MPEACTABICHHYIO B Ta0IMIaAX M Ha
IUarpaMMax, OTPaKAIOUIyl0 CBOMCTBa M XapaKTEPUCTUKU  PEAbHBIX
IPOIIECCOB U SIBJICHUW; YMEHHME pAclO3HaBaTh W3MEHYMBbHIC BEIMYMHBI B
OKpY’KaloIlleM MHpe

15

YMeHue omnepupoBaTh TMOHSATHAMH: CIYYalWHBIA  OMBIT  (CIyYalHBIN
OKCIIEPUMEHT), JIEMEHTApHOE COOBITHE (IEMEHTAPHBIA MCXOM) CIy4aitHOTO
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OMBITA, CIy4yailHOe COOBITHE, BEPOSTHOCTh COOBITHS;, yMEHUE HAXOAHUTh
BEPOSITHOCTH  CIIy4allHbIX COOBITMM B ONBITAX C PaBHOBO3MOXKHBIMU
DIIEMEHTAPHBIMH ~ COOBITHSIMM;  YMEHHME  pelarbh 3aJa4d  METOJIOM
OpPraHM30BaHHOIO Iepedopa M C HCIOJIb30BAaHUEM IIPABMJIA YMHOXEHHS;
YMEHHE OLIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHI M SBJICHHIA, TOHUMATD
POJIb IPAKTUYECKH TOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITHI B OKPYKAIOLIEM
MHUpE M B JKU3HH; 3HAKOMCTBO C TIOHSTHEM HE3aBHUCHMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHCEJI ¥ €r0 POJIBIO B MACCOBBIX SBJICHHSIX

VYMeHue BbIOMpPaTh MOAXOIAIIMHA M3y4YEHHBIH METOJ Ul pelleHMs 3a/ladd,
IIPUBOAUTH IIPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B IpUPOIE U
JKU3HU, paclO3HaBaTb IIPOSBICHUE 3aKOHOB MAaTEMaTUKH B HCKYCCTBE,
ONMUCBHIBATh OTHAEJBHBIC BBINAIOIIMECS PE3YyJIbTAThl, IOJYyYEHHBIE B XOJE
pa3BUTHs MaTEMaTHKU KaK HayKH, IPUBOJUTH MPUMEPbl MAaTEMATUYECKUX
OTKPBITHM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU




IHEPEYEHbDb 2JIEMEHTOB COAEPKAHUS, ITIPOBEPAEMBIX HA OI' IIO MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMeHT coepPKAHUA

1 Yucna v BBIYKCICHUS

11 Harypasbnsle u niensie ynucna. [Ipu3Haky 1eIMMOCTH LIEIIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECTUYHBIE IPOOH, IPOLIEHTHI, 0ECKOHEYHBIE TIEPHOAMUYECKIE Jpodu

1.3 Pannonanbuble yncna. Apudmernyeckue onepamnuu ¢ palMoOHaIbHBIMU YHCIAMU

1.4 JeiictButenpHble yncia. Apudmernyeckue onepamnuy ¢ AeMCTBUTEIbHBIMU YHCIAMHU

1.5 [TpubnmkEHHBIE BHIYMCICHUS, PABUJIa OKPYTIICHUS, TPUKUAKA U OI[EHKA pPe3yJIbTaTa BHIYMCICHUI

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHBIE BbIpaKeHHUS (BBIPAKECHUS C IIEPEMEHHBIMH )

2.2 Crenensb ¢ 1enbIM nokaszaresneM. CTeneHb ¢ palnoHaIbHBIM NoKa3zaTesneM. CBOWCTBA CTENEHU

2.3 MHorouseHsl

24 Anrebpanyeckast 1poOb

2.5 ApudmeTnueckuii KOpeHb HaTypajdbHOU cTeneHu. JleficTBUs ¢ apupMeTUUeCKUMU KOPHSIMU HAaTypajJbHOU CTEEHU

3 YpaBHEHUS U HEpAaBEHCTBA

3.1 Lensle 1 1poOHO-palioHanbHble ypaBHEHUSI. CUCTEMBI M COBOKYITHOCTH YpaBHEHHI

3.2 ensle n 1poOHO-palioHaIbHble HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH HEPABEHCTB

3.3 Pernrenne TeKCTOBLIX 3a7a4

4 YucnoBble NOCIEI0BATEIBHOCTH

4.1 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATEIbHOCTEN

4.2 Apudmerndeckas 1 reomeTpuueckasi nporpeccui. @opmyiia CI0KHBIX MPOLIEHTOB

5 OYHKIHT
@ynkuus, crnocoos! 3ananus QyHkuuu. ['paduk ¢ynkuuu. OOnacTh onpeaeneHUs U MHOXKECTBO 3HaueHMH ¢yHkumu. Hymm

5.1. bynkuun. [IpoMexXyTKH 3HAKOMOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (PYHKIIMHA. MaKCUMyMbl B MUHHUMYMBI ()YHKIIHH.
Haubosnbiiee u HanMeHblee 3Ha4YeHUE (YHKIMN Ha TPOMEKYTKE

6 KoopauHatsl Ha NpsAMON M TJIIOCKOCTH

6.1 Koopaunarnas mpsimast

6.2 JlexapToBBI KOOPAMHATHI HA TJIOCKOCTH

7 ["'eomerpus




7.1 I'eomerprueckue GpuUrypsl 1 UX CBOICTBa
7.2 TpeyronbHUK

7.3 MHOroyrojapHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 N3mepenue reoMeTpuyecKux BEIUYNH
7.6 BekTopbl Ha TIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepostHOCTB

8.3 KomMOuHaropuka

8.4 MHosxecTBa

8.5 ['padsr
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IHHOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH M3 OCHOBHBIX pa3fesioB LIKOJbHOM MaTe€MaTHKH, UMEIOLIUI CBOEH LEINbI0
o0ecTeYnTh H3y4YeHHE CBOICTB M pa3MepoB (PUTYp, X OTHOIICHUH U B3aUMHOE PACIIOIOKEHUE, ONTUPACTCS
Ha JIOTHYECKYIO, J0Ka3aTeJIbHYIO JIMHUIO. LleHHOCTh N3y4yeHUsl TeOMETPUM Ha YPOBHE OCHOBHOTO OOILEro
00pa30BaHMs 3aKIIIOYAETCS B TOM, YTO OOYYAIOIIUICS yUUTCS MPOBOJIUTH JOKA3aTEIbHbBIE PACCYXKICHUS,
CTPOUTB JIOTHYECKHE YMO3AKIIOUEHUS, I0Ka3bIBATh UCTUHHBIEC YTBEP/KICHUS U CTPOUTh KOHTPIIPUMEPHI K
JIOKHBIM, IPOBOJUTDH PACCYKIEHHS «OT IPOTHUBHOT0», OTINYATh CBOWCTBA OT IPU3HAKOB, (HOPMYITHUPOBATH
oOpaTHbIE YTBEPHKACHUS.

Bropoii 1enbio n3yueHus reoMeTpUM SABJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTA IIPU PELICHUU
KaK MaTeMaTUYECKUX, TaK M MPaKTHYECKUX 3ajjay, BCTPEUArOIIUXcs B peanbHOH ku3Hu. O0ydaromuiics
JOJDKEH Hay4YUTbCSl ONpEAEIUTh I€OMETPUYECKYI0 (UIypy, ONHMCAaTh CJIOBAaMH JaHHBIA 4YEpTEX WM
PUCYHOK, HaWTH IJIOLIa[ b 3€MEJIbHOTO YYaCTKa, pacCuuTaTb HEOOXOIAMMYIO JJIUHY ONTOBOJOKOHHOI'O
Kabenss wuiaum TpeOyemble pa3Mephl Trapaxa s aBTOMOOWIS. OTOMY COOTBETCTBYET BTOpas,
BBIUUCIIUTENIbHAS JIMHUS B M3y4eHUM TreoMmerpuu. llpm pemieHun 3azad MpakTUYECKOIO XapakTepa
00yYaromuiCs YYUTCS CTPOUTh MaTeMaTHUECKUE MOJAETH PEabHBIX JKU3HEHHBIX CUTYAIUi, TPOBOIUTH
BBIUMCIICHUS U OLIEHUBATh aJIeKBATHOCTb MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BayxHO IOUEPKUBATD CBSI3U TEOMETPHUH C IPYTHUMHU Y4EOHBIMU MTPEIMETAMU, MOTUBUPOBAThH
UCIOJb30BATh OINPEAEICHUsI TI'€OMETPUYECKUX (QUIyp U HOHATUM, IEMOHCTPUPOBATh MPUMEHEHUE
MOJTyYCHHBIX YMEHUH B ()M3MKE W TEXHUKE. DTH CBsI3M HamOoliee SIPKO BUAHBI B TeMax «Bektops»,
«Tpuronomerpuyeckre COOTHOIIEHUY, «Metoz koopaunaT» u «Teopema Iudaropar.

VY4eOubiii kypc «l'eomeTpusy» BKIIOYACT CIEAYIOLIME OCHOBHBIE pa3ieiibl COACpIKAHMSL:
«['eomerpuueckue GUrypsl U HUX CBOHCTBa», «l3MepeHue reoMeTpuyeckux BeIWYHH», «JleKapTOBBI
KOOpJMHATHI Ha IMJIOCKOCTN», «BeKTopbl», «/IBrkeHus miockoctny», «[IpeobpazoBanus nogoous».

Ha u3yuenue yue6HOro kypca «I'eomerpusi» orBoaurcsa 204 daca: B 7 kinacce — 68 yacos (2 yaca B
HeJento), B 8 kitacce — 68 yacoB (2 4aca B Heleno), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA
7 KJIACC

Havanpnbie noustust reoMmerpun. Touka, npsiMasi, OTpe3oK, ay4. Yron. Bunel yrios. Beprukanbssie
U CcMexHble yribl. buccektpuca yrima.  Jlomanas, MHoroyrojibHUK. [lapamnensHOCTh M
NEPIECHIUKYIISIPHOCTD MPSMBIX.

Cummerpuunbie ¢urypsl. OCHOBHBIE CBOHCTBa OceBOil cummerpuu. Ilpumepbl cummeTrpuu B
OKPYKaroIlleM MUDE.

OCHOBHBIE TOCTPOEHHUS C IOMOLIBIO ILUPKYJIsA M JuHeiku. TpeyronpHuk. BeicoTa, Menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKHU. HepaBeHCTBO TpeyroibHUKa.

CBoiicTBa U IpU3HAKU paBHOOEIPEHHOr0 TpeyroyibHUKa. [Ipr3Haky paBeHCTBA TPEYTOJbHUKOB.

CpolicTBa M NPU3HAKM MapajlyiesbHbIX NpsMbIX. CyMMa YyIrioB TpeyrojbHUKAa. BHeHIHHe yrIiibl
TPEYTOJIbHUKA.

[IpsimoyronbHbIi TpeyroabHUK. CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBENEHHOM
K runotenyse. IIpu3Haku paBeHCTBa MPSAMOYIOJIBHBIX TPEYTOJBHUKOB. [IpSIMOYTONBHBIN TPEYTONBHUK C
yriom B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, Teopema
0 0oJbIIeM yTiie U OOJNIBIICH CTOPOHE TPEYTroNbHUKA. [IepreH Ky sIp 1 HaKJIOHHAS.

I'eomeTprueckoe Mecto Touek. buccekrpuca yria u cepelMHHBIN NEPIEHANUKYISAP K OTPE3KY Kak
Ir€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb M KpyT, XOpJa U JAHAMETp, UX CBOMCTBA. B3anMHOE pacmnonokeHue OKPYXKHOCTH H
npsimoi. KacarenbHas u cekymas K OKpyKHOCTH. OKpy»KHOCTb, BINHCaHHas B yroj. BrucanHas u

ONMCaHHas OKPY>KHOCTHU TPEYTrOJIbHUKA.
8 KJIACC

Yerslpéxyronpauku. Ilapamnenorpamm, ero nmnpu3Hakm M cBoWicTBa. YacTHble ciyyau
napaiesIorpaMMoB (TIPsIMOYTOJIBHUK, pOMO, KBaapaT), UX MpU3HAKKU U cBoiicTBa. Tpaneuus, paBHOOOKas
Tpaneuusi, e€ cBoiicTBa U npusHaku. [IpsMoyronpHas Tpamnenusi.

Meton ynsoenust Menuansl. lleHTpanbHas cummerpusa. Teopema @aneca u  Teopema o
MIPOIOPLIMOHANIBHBIX OTpE3Kax.

CpenHue TMHMM TPEeyrojabHHUKA U Tpanenuu. L{eHTp Macc TpeyroybHuKa.

[TogoOue TtpeyronpHukoB, KodhduimenT mnoxodusa. IlpusHakm 1OMOOMS TPEYTrOTHLHUKOB.
[TpumeHeHne NoJ00HS MPH PEILICHUH PAKTUYECKUX 3a/1a4.

CpoiicTBa muiomaneii reomerpuueckux ¢uryp. DopMmynbl Ai8  IUIOMIAAU  TPEyroJIbHUKA,
napasenorpamMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIaAe MOoJO0HBIX GUTyp.

Boruncnenue miomazei TpeyroJbHUKOB M1 MHOTOYTOJIbBHUKOB Ha KJIE€T4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyCc, KOCHUHYC, TaHI€HC OCTpOro yrja MpsSMOYIOJbHOTO TpeyrojbHuka. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXIECTBO. Tpuronomerpuyeckue GpyHkiuu yrioB B 30, 45 u 60°.

BrnucanHble U EeHTpalbHBIE YIJIbl, YTOJI MEXIY KacaTeIbHOW M XOPAOW. YTJbl MEXAY XOpAaMu U
CEeKyIIMMU. BricaHHbIe M OnMCaHHbIE YETHIPEXYTOJIBHUKH. B3aiMHOE pacnosiokeHue IByX OKpYKHOCTEH.
Kacanue okpyxHuocTteit. O01ue kacareqbHbIE K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocuHyc, TaHreHc yriaoB oT 0 go 180°. OcHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO.
®opmyJibl IPUBEACHUS.

Pemenue TpeyroapHukoB. Teopema KOCMHYCOB U TEOpEMa CUHYCOB. Pelienne npakTuueckux 3aau
C UCTIO0JIb30BaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue momodus. [Tomodbue cOOTBETCTBEHHBIX JIEMEHTOB.



Teopema 0 mpou3sBeCHUH OTPE3KOB XOP, TEOPEMBI O IIPOU3BEIECHUN OTPE3KOB CEKYIUX, TEOPEMa
0 KBaJpare KacaTeJIbHOM.

Bekrop, mHa (MOJyib) BEKTOpa, COHANpPAaBIEHHbIE BEKTOPHI, IPOTUBOIOJIOKHO HAIPaBICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMy HaJ BeKTopamu. Pa3zioxeHue
BEKTOpa II0 JBYM HEKOJUIMHeapHbIM BekTopaM. Koopaunartsel BekTopa. CKalaspHOE IPOU3BEACHHE
BCKTOPOB, IPUMCHCHHUC JIS1 HAXOXKIACHUA AJIMH U YIJIOB.

JlexkapTOBbl KOOPAMHATHI Ha IJIOCKOCTH. YPaBHEHHs MNPSAMOM M OKPYKHOCTH B KOOpJAMHATAX,
IepeceyeHre OKPY)KHOCTEN U IPSIMbIX. MeTO1 KOOPAUHAT U €r0 IPUMEHEHHE.

IIpaBuiibHble MHOrOyroiapHuku. JlimHa oOkpyxkHOcTH. ['pagycHas um paguaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpyKHOCTeH. [lmomans kpyra, CeKTopa, CerMeHTa.

JIBI)KEHHsI IUIOCKOCTM M BHYTPEHHHE CUMMETpUM GUryp (3JIeMEHTapHbIE NPEICTABICHHUSA).
[TapannensHblii iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbLI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE  pe3yJbTAaThl  OCBOCHHS  TporpamMmbl  ydeOHoro kypca  «['eomeTpus»
XapaKkTePU3YIOTCS:

1) naTpuoTnyecKoe BOCIIUTAHUE:

MPOSIBJICHUEM HHTEpeca K MPONUIOMY M HACTOAIIEMY POCCHUHCKON MaTeMaTHKU, LEHHOCTHBIM
OTHOIIEHUEM K JOCTHKEHUSAM POCCHMCKMX MATEMAaTUKOB M POCCUMCKOM MAaTEMAaTHYECKOW IIKOJIbI, K
HCIIOJIb30BaHUIO THX JOCTH)KCHHUM B IPYTUX HayKaxX M MPUKIIATHBIX cepax;

2) rpa:kIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITTOJTHEHHUIO 00S3aHHOCTEH IpakIaHWHA U pPeaTU3alliK ero IpaB, MpeCTaBICHUEM
0 MaTeMaTUYeCKMX OCHOBAaX (PYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHH, TPOLETYp
IPa)XIaHCKOro O0OIIecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXAECHHUIO 3TUYECKHX
mpo0JieM, CBS3aHHBIX C TMPAKTHYSCKUM MPUMEHEHUEM JOCTHKCHHH HAyKH, OCO3HAHHEM Ba)KHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIIMIIOB B IESITEIIbBHOCTU YUYEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTH€ B PEHICHUM NPAKTUYECKUX 3aJad MaTeMaTUYECKON
HaIPaBJIEHHOCTH, OCO3HAHUEM BAXKHOCTH MATEMaTHYECKOTO OO0pa30oBaHUs Ha MPOTSHKEHUH BCEU >KU3HU
JUIS YCHEIIHON Mpo(ecCHOHANBHOM NIEATENbHOCTH U Pa3BUTHEM HEOOXOAMMBIX YMEHUU, OCO3HAHHBIM
BBEIOOPOM U MOCTPOCHHEM HHIWBUIYATHLHOW TPACKTOPUU OOpa30BaHUS U KU3HECHHBIX IUIAHOB C yUETOM
JUYHBIX HHTEPECOB U O0IECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIOCOOHOCTBIO K AMOILIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUATHIO MATEMaTHYECKUX OOBEKTOB,
3a/1a4, peleHu, pacCyKIeHN, YMEHUIO BUJIETh MaTeMaTUUECKIE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI0 MIO3HAHUS:

OpUEHTAIINEH B JIEATEIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX MPEICTABICHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHI YENOBEKA, IPUPOIBI U 00IIeCTBa, TOHUMAHUEM MAaTeMaTUYeCKOW HayKH Kak
chephl YeIOBEUECKOU JEATEIHHOCTH, ATANoOB €€ Pa3BUTHS M 3HAUYMMOCTH JUJI PA3BUTHUS [IUBWIIM3AIUH,
OBJIQJICHUEM SI3bIKOM MaTEMaTUKHM M MAaT€MAaTHUYECKOW KYJIbTypOM KaK CpEICTBOM IIO3HAaHUS MHPA,
OBJIQJICHUEM MPOCTEHIITMMHU HAaBBIKAMH UCCIIEIOBATEIHCKON JAESTEIHHOCTH,

6) ¢usnueckoe BocnMTaHHe, (POPMHUPOBAHHE KYJIbTYPbI 3A0POBbS M 3MOIHMOHAJIBHOIO
0/1aronosy4us:

TOTOBHOCTBIO TMPUMEHATh MaTEMaTUYECKHE 3HaHUSI B MHTEpPECaX CBOETO 3/10POBbS, BEACHHS
3I0pOBOTO 00pa3a XKU3HHU (370pOBOE MUTAHNE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTIBIXA, PETYJIApHas
¢u3nueckass aKTMBHOCTB), COPMHUPOBAHHOCTHIO HaBBbIKa pedIeKcHH, MPHU3HAHHEM CBOETO IMpaBa Ha
OImuOKY U TAaKOTO YK€ MpaBa APYroro 4eJoBeKa;

7) 3K0JI0OTHYeCKOe BOCTIMTAHHUE:

OpUEHTAIINEH Ha TPUMEHEHNE MaTEeMAaTHUYEeCKUX 3HAHWUM JIJTs pEIISHUS 3a71a4 B 00J1aCTH COXPAHHOCTH
OKpY’KaloIlle Cpelibl, IUIAaHUPOBAHMS TOCTYNKOB M OLEHKHM HUX BO3MOXHBIX TMOCIEACTBUN st
OKPY’KaIOIIEH Cpellbl, OCO3HAHWUEM TIJIO0ATBHOTO XapaKTepa JKOJOTHYECKHX MpoOJeM W MyTed HxX
peuieHus;

8) apanTanus K U3MEHAKIMMCS YCJIOBUAM COLUAIBHON U IPUPOAHON cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBHSIX HEOMNPENEIEHHOCTH, TOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH YE€pe3 MPaKTHYECKYIO AEATEIbHOCTh, B TOM YHUCJIE YMEHHUE YUUTHCS y APYTUX JIIOACH,
pUOOpPETaTh B COBMECTHOM JI€ATEIHHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIINH U3 OIBITA APYTHX;

HEOOXOAMMOCTHIO B (POPMUPOBAHUYU HOBBIX 3HAHHM, B TOM Yuciie POPMYITHPOBATh UACH, TTOHSITHS,
TUMOTE3bl 00 OOBEKTaX W SBICHUSAX, B TOM 4YHCIIE paHee HEW3BECTHBIX, OCO3HABaTh JE(UIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHUE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIHIO Kak

BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBbIEC PEIICHHS U JeHCTBUSA, (OPMYIHPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

METAIIPEJMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

Ba3oBble JJornueckue neiicTBuA:

BBISIBJIATh U XapaKTE€PH30BaTh CYILECTBEHHbIE NPU3HAKA MATEMaTUYECKMX OOBEKTOB, MOHATHM,
OTHOLICHUHA MEXJY HOHATUAMH, (HOPMYJIUpPOBATh ONPEAEICHUs IOHATHH, YyCTaHaBIMBaTh
CYIIECTBEHHBIN MPU3HAK KJIACCH(HUKAIIMKA, OCHOBAHUS U1 000OIICHUS U CPaBHEHUS, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBAaTH U  MNpeoOpa3oBbIBATh CYXKJEHHsS: YTBEpIUTEIbHbIE U
OTpHULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIITh MATEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H M IPOTUBOpEUHs B (pakTax, TaHHBIX,
HaOJMIOACHUAX U YTBEPXKACHUSX, NpeasaraTb KpUTEpUU JUIs BBISBICHUS 3aKOHOMEPHOCTEH M
IIPOTUBOPEUMI;

JieJlaTh  BBIBOJBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACIyKTUBHBIX W HMHIYKTHUBHBIX
YMO3aK/IIO4YE€HNH, YMO3aKIIIOUEHUH 110 aHAJIOTUN;

pa3buparh J0Ka3aTelbCTBA MaTEeMAaTUYECKMX YTBEpXKAEHUH (IpsMble M OT HPOTHBHOIO),
MIPOBOJIUTH CAMOCTOSITEIIEHO HECIIOKHBIE I0KA3aTeIbCTBA MATEMAaTHIECKUX (DaKTOB, BEICTPAUBAThH
apryMEeHTaluI0, MPUBOIUTh TPUMEpPbl M KOHTPIPHUMEPHI, OOOCHOBBIBATb COOCTBEHHBIE
paccyKIeHuUs;

BBIOMpaATh CIOCOO pelieHus: y4eOHOHM 3agaun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHHUS,
BbIOMpaTh HanboJee MOIXOA[IINHI ¢ YYETOM CaMOCTOSITENbHO BBIJCICHHBIX KPUTEPHEB).

ba3oBble ucciaenoBareabcKue AeiicTBUS .

HCIOJIb30BaTh BOMPOCHl KaK MCCIEA0BAaTENbCKUN MHCTPYMEHT TI03HaHUs, (POpMyIUpOBaTh
BOTIPOCHI, (PUKCUPYIOIIHE IPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIILHO YCTaHABIUBATH HCKOMOE U
JaHHOE, POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIUIO, MHEHHUE;

MIPOBOJIUTH MO CaAMOCTOSTEILHO COCTABIIEHHOMY IUTAHY HECIIOKHBIA 3KCIIEPUMEHT, HEOOJBIIIOEe
HCCIIC/IOBAaHKE 10 YCTAHOBJIEHHUIO OCOOEHHOCTEH MAaTeMaTHYEeCKOTO OOBEeKTa, 3aBUCHMOCTEH
00BEKTOB MEKIY COOOM;

CaMOCTOSITENILHO (pOpMYyJIMPOBaTh OOOOIINEHUS M BBIBOJABI 10 peE3yjIbTaTaM MPOBEIEHHOTO
HAOJIIOICHHUs, CCIIEI0OBAHMUS, OICHUBATh JOCTOBEPHOCTD IMOJYYEHHBIX PE3YJIbTATOB, BHIBOJAOB U
0000I1IeHMI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIECCa, a TAK)KE BBIIBUTATh MPEAMOJIIOKEHUS O €ro
pa3BI/ITI/II/I B HOBBIX YCJ'IOBI/ISIX.

Padora ¢ undopmanueii:

BBISIBJISITH HEJOCTATOYHOCTh M M30BITOUHOCTH MH(POPMAITNH, JAHHBIX, HEOOXOIUMBIX JIJIS pEeIIeHUS
3aauu;

BBIOMpATh, aHATU3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO Pa3IHMUHBIX
BUJIOB ¥ (DOPM MpeACTaBICHUS;

BbIOMpATh (hopMy MpeaCTaBICHHUS HH(OPMAIMK U WILTIOCTPUPOBATH pEeIIaeMble 33/1a4l CXeMaMH,
TuarpaMMaMu, HTHOU rpauKoi U UX KOMOMHAIUSMU;

OLICHUBATh HAI&KHOCTh HMHMOPMAIMHM 110 KPUTEPHUSIM, TIPEAJIOKCHHBIM YyUYUTEIeM MU
c(OpMYITHPOBAaHHBIM CAMOCTOSTEIHHO.

KoMmyHuKaTHBHBIC yHHBepcalbHbIe y4eOHbIE 1eHCTBUSA:



¢ BOCIOpPHHUMATHL U q)OpMyHI/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIIOBUAMH U LCIIAMU 06H_[€HI/I}I,
sICHO, TOYHO, 'PaAaMOTHO BbIpaKaTb CBOXO TOUKY 3PCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, 1aBaTb
MOSICHEHUSI 110 X0y PEUICHHUs 3a7a4i, KOMMEHTUPOBATH MOJTyUYECHHBIN pe3yJIbTarT;

e B X0jie 00CYXICHUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYKIaeMOU TEMBI, TPOOJIEMbI, pEIIaeMOi
3ala4yy, BbICKA3bIBATb WACHU, HALICJICHHLIC HA IMOUCK PCUHICHUA, COIMOCTABIIATH CBOU CYKIACHHA C
CYXJICHUSIMH JIPYTHX YYaCTHHKOB JTHAIIOTa, OOHAPYKHBATh PA3JIMYMe W CXOJCTBO MO3MIIMU, B
KOPPEKTHOH opMe GOopMyITUPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHS;

® [IPCACTABJIATL PE3YJIbTATBI PCIICHHUA 3aadd, OKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,
CaMOCTOSITEIILHO BBIOMPATh (hopMaT BBICTYIUICHHS ¢ YUETOM 3a/1a4 MPE3SHTAUU U OCOOCHHOCTEH
ayJIUTOPUH;

® [IOHMMAaTbh U UCNOJIb30BATh IPEUMYIIECTBA KOMAaHHOW U UHMBUYaJIbHONU paOOThI IIPU pELICHUN
y4eOHBIX MaTEeMaTHUECKUX 33]1a4;

® [IPUHUMATH IIEJb COBMECTHOM NEATEILHOCTH, INIAHUPOBATh OPTaHU3AIIMI0 COBMECTHON PabOTHI,
pacmpenenaTh BUAbI padoT, JOrOBaprUBaTHCS, 00CYkIATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHHSI HECKOJIbKUX JIFOJICH;

® y4YaCTBOBAaTh B IPYNIOBBIX (opMax paboThl (00CykaeHHsI, 0OOMEH MHEHHSIMH, MO3TOBBIE IITYPMBI
U IpyTHe€), BBINOIHATH CBOIO YaCcTh paOOThI U KOOPAWHUPOBATH CBOU JIEHCTBUS C APYTUMHU YIEHAMU
KOMaHJIbl, OLICHUBATh Ka4yeCTBO CBOEr0 BKJIaJa B OOMIMH MPOAYKT 1O KPUTEPHSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHHKAMH B3aUMOJICHCTBUSI.

PeryJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁl—[l)le JeHCTBUSA

Camoopranu3anusi:
®  CaMOCTOSITEIBHO COCTABIISIT IUIAH, AJITOPUTM PELICHUS 3a/1a4M (MM €ro 4acTh), BBIOUpaTh Criocoo
peleHus ¢ Y4ETOM HMEIOLIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh BapUaHTHI PELIEHUI ¢ y4ETOM HOBOI MH(QOpMAIIHIH.
CaMOKOHTPOJIb, JMOIHOHAJILHBIH HHTEJICKT:
e BJaJeTh CHOCO0AMM CaMONPOBEPKM, CAMOKOHTpOJIS TIIpolecca M pe3ylbTaTa peLIeHUs
MaTeMaTHYECKOH 3a7auu;
® IIPEABUJETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTbH IIPH PEIIEHNUH 331a4l, BHOCUTh KOPPEKTHBBI
B JI€ATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATEIbCTB, HANJEHHBIX OLIMOOK, BBISIBIECHHBIX
TPYIHOCTEH;
® OILIGHUBATh COOTBETCTBUE Pe3yJIbTaTa JesITeIbHOCTH MOCTABICHHOM 1EJIN U YCIOBHSIM, OOBSICHATh
MPUYMHBl JIOCTH)KEHUS WIM HEJIOCTHXKEHHUS IeNIM, HaXOAUTh OIMOKY, JaBaThb OLEHKY
IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI

K koHIty 00yuyenus B 7 kjacce 00y4aromuics MOIy4UT CISAYIOIINE PeAMETHBIE pe3yIbTaThl:

PacnioznaBaTh M3yueHHbIE reOMETpUYEcKHe (UTYpBI, ONpPENesITh WX B3aUMHOE PacCIOJIOKEHUE,
n300pakaTh reoMeTpudecKkre (GUTypbl, BHIOIHATE YEPTEXKH 110 YCIOBUIO 3a71a4u. VI3MepsTh TMHEHHbIE U
YIJIOBBIE BEIMUMHBL. Pemarh 3a1auu Ha BBIYMCIEHUE JITMH OTPE3KOB U BEJIMYHMH YIJIOB.

Jlenatb rpyOyI0 OILIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B peallbHON JKU3HHU, Pa3MEPOB
MPUPOAHBIX 00BEKTOB. Pa3innuaTe pa3mMepbl 3TUX 0OBEKTOB IO MOPSIIKY BETHUHHBI.

CTpouTh 4epTeXH K TEOMETPUUECKUM 3aadaM.

[Tonp30BaTbcsl NMPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh NPU3HAKUM W CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILICHUH 3aj1ay.

[IpoBOANTH JTIOTMUECKHUE PACCYKIECHUS C UCIOJIb30BAHUEM IT'€OMETPUUYECKUX TEOPEM.

Ilonb30BaTbcs MpU3HAKaAMM PABEHCTBA IPSMOYIOJIbHBIX TPEYTOJBHUKOB, CBOWCTBOM MEIUAaHBbI,
MPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIEHUU T€OMETPUYECKUX 3aa4.



OnpenensTh MapajuieNbHOCTh NPSMBIX C IMOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMH CeKyIlasl.
OnpenensTs NapaiebHOCTh NPSMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSAMOU 110
TOYEK JAPYTrou mpsiMoH.

Pemars 3a1auun Ha KieT4aToi Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOJUTh YUCIIOBbIE U OyKBEHHbIE 3HAYCHHS YIJIOB B T€OMETPUUECKUX
3a/1ayax C HCIOJIb30BAHHUEM CYMMBbl YTIJIOB TPEYrOJbHUKOB M MHOTOYTOJIbHUKOB, CBOWMCTB YTJIOB,
00pa30BaHHBIX MIPU MEPECEUCHUH JIBYX MapaieIbHbIX NPSIMBIX ceKyllel. Pemars mpakTuueckue 3a1aqu
Ha HaXOX/JECHHE YTJIOB.

Brnagerh moHsTHEM TreOMETPHUYECKOr0 MecTa TOYeK. YMETh ONpeAeNsiTh OUCCEeKTPUCY YIVa U
CepEeIMHHBIN MEPIEHIUKYIISIP K OTPE3KY KaKk FT€OMETPUUECKHE MECTAa TOUEK.

@opMyIMpOBATH OINPEACIICHUS] OKPYXHOCTM M Kpyra, XOpAbl W JUaMeTpa OKpPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOWCTBA ITPU PEUICHUH 3aa4.

Bianers NoHSATHEM ONUCAHHOM OKOJIO TPEYTOJIbHMKA OKPYXHOCTH, YMETh HAXOAHUTh €€ LICHTP.
[Tosb30BaThest hakTamMu O TOM, UTO OUCCEKTPHCHI YIJIOB TPEYTOJIBHHUKA MIEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CE€PEIUHHbIC EPIIEHANKYIISIPbI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OTHON TOUKE.

Buianets nonsiTuemM KacaTeIbHONM K OKPYKHOCTH, TIOJIb30BATHCSI TEOPEMOM O MEPIEHANKYIISIPHOCTH
KacaTeJIbHOW U pajinyca, IPOBEAEHHOTO K TOUKE KaCaHUsl.

[Tonp30BaTbCsl MPOCTEUITMMU TEOMETPUYECKUMU HEPABEHCTBAMH, MOHUMATh HMX MPAKTUYECKUN
CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TOCTPOCHUS C TTIOMOILBIO IIUPKYJIS U TUHEHKH.

K koHI1y o0yuenus B 8 kjiacce 00y4aronuiics MoIy4YuT CiaeaAyIoUIie NpeAMETHbIE Pe3yIbTaThI:

Pacno3naBaTh OCHOBHBIEC BUIBI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MTOJIb30BAaTHCA WX CBOWCTBAMH
MIPU PELICHUH T€OMETPUUYECKHX 3a/1ay.

[IpuMeHATHh CBOMCTBA TOUKH IEPECEUCHUSI MEIUaH TPEYTOJIbHUKA (IIEHTPA MacC) B PEIICHUH 3a/1a4.

Brnaners moHsiTHEM CpelHEW JUHUM TPEYrojibHWKA M Tpaneluuu, NPUMEHSITh X CBOWCTBA IpHU
pemeHnn reomerpuyeckux 3anad. [lonp3oBarbes Teopemoit daneca U TEOPEMON O MPOMOPIUOHATBHBIX
OTpe3Kax, MPUMEHSTh UX JUIsl peIIEHUs MPAKTUUECKUX 3a/1a4.

[IpuMeHsaTh npu3HAKU OO0 TPEYTOJIBHUKOB B PEIICHUH T€OMETPUUECKUX 3a/a4.

[Tonb3oBatbes Teopemoit [lucdaropa ans pemieHus TEOMETPHUUECKMX W MPAKTHYECKHX 3aj1ad.
CTpouTh MaTEeMaTUUECKYIO MOJICIb B MPAKTUYECKUX 33/1a4aX, CAaMOCTOSATEIBHO JIeIaTh YePTEK U HAXOUTh
COOTBETCTBYIOIIUE JINHBI.

Bnaners noHaTHsIME CHHYCA, KOCUHYCA U TAaHT€HCA OCTPOTO yTJia MPSAMOYTOJIBHOTO TPEYTOIbHUKA.
[Tonb30BaTbCs STUMM MOHATUSMH 17151 PEILICHUS PAKTUUYECKUX 3a/a4.

BeraucasaTs (pa3nuyHbIME CIIOCOOAMHM ) TIJIOMIAh TPEYTOJIbHHUKA | TIJIOIIAIA MHOTOYTOIBHBIX QUTYP
(MoB3ysCh, TIe HEOOXOAUMO, KambKyISITOpoM). [IpUMEHSTh MONydeHHBIE YMEHHUS B MPAKTUYECKUX
3a/1a4dax.

Braners mMOHATHSMHM BIHMCAHHOTO M LEHTPAJIBHOIO YIJa, MCIOJb30BaTh TEOPEMbI O BIIMCAHHBIX
yIiiax, yriax MeXIy XopJaMu (CeKyIHMH) W yIJIe MEXKIy KacaTeIbHOW M XOpPAOW NpHU PEIICHUH
r€OMETPUUYECKHX 3a/1ay.

Brmamere TmOHSTHEM OMHCAaHHOTO YETHIPEXYTOJIBHWKA, TPUMEHATh CBOWCTBA OIMHUCAHHOTO
YEeTBIPEXYTOJIbHUKA MTPU PELICHUU 3a]1a4.

[IpuMeHATh TONy4YEHHBIE 3HAHHWS Ha TPAKTUKE — CTPOUTh MATEMATHYECKHE MOJIECIH TSl 3aaad
pealbHOM JKM3HH M TPOBOAWTH COOTBETCTBYIOIIME BBIYHCICHUS C TMPUMEHEHHEM TMOA00us U
TPUTOHOMETPHUH (TIOJIB3YACH, TI€ HEOOXOIUMO, KaTbKYJISTOPOM).

K koHIty 00yueHus B 9 Kiacce 00yJaromuiics MOTYYHT CICIYIONINE IPEAMETHBIC PE3yIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOAUTh C UX IOMOIIbIO pa3IHYHbIE
AJIEMEHTHI MPSMOYTOJIBHOTO TPEYTONbHUKA («PELICHUE MPSMOYTOJIBHBIX TPEYTOIbHUKOBY). Haxoauts (c
MTOMOMUIBIO KaJIbKYJISATOPA) ATUHBI U YTJIbI AJI1 HETAOIMYHBIX 3HAYCHHH.

[Tonb3oBatbest opMyliaMu MPUBEACHHUS W OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKIAECTBOM IS
HAaxO0KJICHNS COOTHOLLEHUN MEXIy TPUTOHOMETPUUYECKUMHU BETMYMHAMU.



Hcnonb30BaTe TEOpPEMbl CHHYCOB M KOCHHYCOB JUISl HAXOXJIEHHUS Ppa3IMYHBIX 3JIEMEHTOB
TPEYroJbHHUKA («PELIEHUE TPEYTOJBbHUKOBY ), IPUMEHSTh UX IPU PELIEHUH FEOMETPUUECKUX 3aau.

Bnaners noHATHAMM NpeoOpa3oBaHus MMOJ00US, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (QUTYp.
[Tonp30BaTbest CBOMCTBAMH OJO0MS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCIIATD JIMHBI U HAXOIUTH YTIIbI y
1o100HbIX uryp. [IpuMeHATh CBOMCTBA 110100Us B MPAKTUYECKUX 3a/la4ax. Y METh IPUBOIAUTH IPUMEPHI
oJI0OOHBIX (PUTYP B OKPY’KAIOILIEM MHUDE.

[Tonp30BaTbes TEOpEMaMu O IPOU3BEACHUU OTPE3KOB XOPJ, O IPOU3BEIECHUN OTPE3KOB CEKYIIUX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOPaMH, HOHUMATh UX F€OMETPUUECKUI U (PU3UYECKUM CMBICI, IPUMEHSTh UX B
peliCHUU I'COMCTPHUYCCKUX U (1)I/I3I/I‘-IeCKI/IX 3aJa4. HpI/IMeHSITB CKaJIApHOC MPOU3BCACHUC BCKTOPOB JIA
HaXO0XKJCHU JJIUH U yTJIOB.

ITonmp30BaThCs MCTOAOM KOOPAHWHAT HA IUIOCKOCTHU, MPUMCHATH €TI0 B PCHICHUH I'€COMCTPHUICCKUX U
IIPAKTUYECKHX 3a/1a4.

BJIaIleTI) IMOHATHUAMU HPAaBUIJIIBHOIO MHOI'OYIOJIbHHKA, JJIHWHBI OKPYXHOCTH, JJIWHBI AOYT'H
OKPYKHOCTH M paJiMaHHON Mepbl YyIJla, yMETh BBIYMCIATH IUIOIIAAbL Kpyra M ero vacredl. [IpumeHsaTh
IMMOJIYUCHHBIC YMCHUS B IIPAKTHUYCCKUX 3a7Javdax.

HaxonuTh ocu (MM LIEHTPbI) CHMMETPUH GUTYP, IPUMEHSTh JBH)KEHUS INIOCKOCTH B IMPOCTEHIINX
Cllydasx.

[IpuMeHsATh NOJY4YEHHbIE 3HAHUS HA IMPAKTUKE — CTPOUTh MAaTeMaTHYECKHUE MOJENU JUIs 3aaady
peanLHoﬁ KN3HU W TPOBOJUTH COOTBCTCTBYIOIIHMEC BBIYHUCICHHA C IPUMCHCHUCM HOII06I/I$I u
TPUTOHOMETPHUECKUX (PYHKIMH (T10JIb3YSACH, I/1€ HEOOXOIUMO, KAIBKYJIATOPOM).
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yraoMm B 30°

C

3JIEMEHTOB) u3
pPaBEHCTB
TPEYTOJIbHUKOB.
dopmyJIUpOBATH
OIpeeIeHus:
OCTPOYTOJILHOTO,
TYHOYTOJIBHOTO,
MPSIMOYTOJIBHOTO,
PaBHOOEAPEHHOTO,
PaBHOCTOPOHHETO
TPEYrOJbHUKOB;
OMCCEKTPHCHI,
BBICOTBI, MEIMAHbI
TPEYrOJbHUKA;
CEpEMHHOIO
MePIeHIUKYIsIpa
OTpe3Ka;
nepumeTpa
TPEYTroJbHUKA.
®opMynpoBaTh
CBOMCTBA u
MpU3HAKU
PaBHOOEIPEHHOTO
TPEYroJbHUKA.
Crpouth yeprexH,
pemath 3agauM  C
MTOMOMUIBIO
HaXO0XJECHUS
PaBHBIX
TPEYTrOJIbHUKOB.
[IpumensTH
MIPU3HAKU
paBeHCTBa
MPSIMOYTOJTBHBIX




[TapamiensHble
psIMBIE, CyMMa
yIIIOB
TPEYTOJIbHUKA

14

[TapannensHbie
MpsIMBIE, ux
CBOICTBA.
Hakpecr
Jexariue,
COOTBETCTBEHHBIE
1 OJIHOCTOPOHHUE
YTJIBI,
o0Opa3oBaHHbBIE
MIpU TIepEeCceUCHUN
napajuieIbHbIX
MIPSIMBIX
CeKyIIeH).
[Tpu3nax
napajuieIbHOCTH
OpsIMBIX  4epe3
PaBEHCTBO
paccTosHUM  OT
TOYEK OJHOM
PAMO o
BTOPOH  NPSAMOU.
Cymma YIJIOB
TPEYroJIbHUKA.

TPEYrOJbHUKOB B
3ajayax.
Hcnons3oBath

1M (poBbIE PeCypCHI
JUISL  MCCIIEIOBaHMS
CBOMCTB
U3y4aeMbIX QUryp.
3HAKOMUTBHCS c
HCTOPHUEN pa3BUTUSA
reOMETpUHU
dopmyIUpOBATH
MIOHSITHE
napajuieIbHbIX
NPSIMBIX, HaXOIUTb
MIPaKTUYECKHE
npumepsl. U3ydars
CBOMCTBA  YIJIOB,
o0pa30BaHHBIX TpU
IIepeceyeHu
napajuIeIbHbIX
IOPSMBIX CEKYILEH.
[IpoBoauTH
JI0Ka3aTenbCcTBa
napajuieIbHOCTH
JIBYX TMpsIMBIX C
MOMOUIBIO  YTJIOB,
00pa30BaHHBIX IPH
MEPECeUEHUN ITUX
NpSIMBIX  TPEThEU
IPSAMOM.
Beruucnate cymmy
YIJIOB
TPEYrojJbHUKa U
MHOT'OYT'OJIbHHKA.

https://www.yaklass.ru/
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OKkpyXHOCTb U
KpYT.

Buemnne  yrusl

TPEYroJbHUKA
OKpy’KHOCTB,
XopAa U JAUAMETP
504 CBOMCTBA.
KacarenpHas
OKPYHOCTH.
OKpy’KHOCTb,
BIIMCaHHAs B

yroa. Ilonsrtue o
I'MT,
IMPUMCHCHUEC B

Haxonuts
YHCIIOBBIE u
OyKBCHHBIC
3HA4YEHUs YIJIOB B
FEOMETPUYECKUX
3ajagax c
HCIIOJIb30BaHUEM
TEOPEM O CyMMeE
YIJIOB
TpEYroJbHUKA n
MHOTOYTOJIbHHUKA.
3HAKOMHTELCS c
WCTOPUEH pa3BUTHS
reoMeTpuun
dopmyIMpOBATH
ONPEICIICHUS:
OKPY>KHOCTH,
XOp[bl, THaMeTpa 1
KacaTeJbHOMI K
OKPY>KHOCTH.
N3yuats 170.
CBOMCTBA,
MPU3HAKHU, CTPOUTH
YEPTEKHU.

I'eomerpuueckue 3a/1ayax. UccnenoBats, B TOM

MTOCTPOEHUS buccektpuca u  uyMciae  HCIOJIB3YA
CepeIMHHBIN 1udpoBbIe
MEPIEHIUKYIIAP peCypCBL:
KaK OKPY>KHOCTb,
TCOMETPHUICCKUC BIIMCAHHYIO B YI'OJI;
MecTa TOYEK. = LIEHTP OKPY>KHOCTH,
OKpy>XHOCTb, BIMCAaHHOW B YyTOJ;
ONHUCaHHAsl OKOJIO  PaBEHCTBO
TPEeYroJbHUKA. OTPE3KOB

https://www.yaklass.ru/
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OKpy’KHOCTb,
BIIMCAaHHAs
TPEYTOJIbHUK.
[Ipocretimue
3aa4u
MOCTPOCHUE

Ha

KacaTelIbHEIX.
Hcnons3oBaTh
meron I'MT nnsa
JI0Ka3aTelIbCTBA
TEOpEM o
MepeCceUCHU
OUCCEKTpUC  YTJIOB
TpEYroJbHUKA n
CEPEIMHHBIX
MEePIEHIUKYISIPOB
K CTOpPOHaM
TpEYroJbHUKA c
momompro  I'MT.
OBnaneBaTh
MMOHSATHSIMH
BIIMCAHHOM u
OITMCAaHHOM
OKpYKHOCTEN
TPEYTOJIbHUKA,
HaxoJIUTh LEHTPbI
ITUX OKPYKHOCTEH.
Pemate ocHOBHEBIC
3aJ1a9u Ha
MOCTPOEHHUE: YIJIa,
PaBHOTO JaHHOMY;
CEPEANHHOIO
MepIeHIuKyIsIpa
JJAaHHOTO  OTPE3Ka;
IPSIMOH,
MIPOXOAAIIEH uepes
JIAaHHYI0 TOYKYy U
NEePIEHIUKYIISIPHON
JIaHHOW  MpsIMOM;
OHMCCEeKTPHUCHI




JTAaHHOT'O yria;
TPEYTOJbHUKOB 10

Pa3IUYHBIM
DJIEMEHTaM.
3HAKOMUTHCS c
UCTOpHUEH pa3BHUTHUS
TeOMETPUH
[ToBropenne  u  Pemarp 3amaum Ha  https://www.yaklass.ru/
ToBTopenne, 000061eHIE MMOBTOPCHHE,
5 oGoGeHHe 4 OCHOBHBIX WLTIOCTPUPYIOIINE
SHAMH MOHATU I U CBS3U MEXTY
METOJIOB Kypca 7  pa3jauyHbIMHU
KJjacca 4acTsIMH Kypca
OBIIEE
KOJIMYECTBO 68
YACOB 1o

[TPOT'PAMME
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8 KVIACC

Ne
n/
n

HaumenoBanue
pa3aeyioB M TeM
NMPorpamMmbl

YeThIpEXYyTroIbHUK
"

KoanuecTBOo 4acoB

Bcer KoHTpobHBI
0 e padoThbI
12 1

IIpakTuyeckn
e padoThbI

IIporpammuoe
cojiepKaHue

[Tapannenorpamm,
€ro TMpU3HAKU U
cBoiicTBa. YacTHble

cily4au
napaiesIorpaMMoB
(IpsAMOYTOJIbHUK,
poMm0O, KBaapar), ux
MIPU3HAKH u
CBONCTBA.
Tpanenusi.
PaBHOOOKas "
PSIMOYTOJTbHAS
Tpaneuuu. Merog
YIBOCHHS MEIMAHBI.
enTpanbHas
CUMMETpPHS

XapakrepucTuka
AeSTeJIbHOCTH
00y4aromuxcs

N3obpaxaTh u
HaxOJIUTh Ha
yepTexax
YETHIPEXYTOJIbHUKHU
pa3HbIX BUJOB U HUX
AJIEMEHTHI.
dopmyIMpOBATH
olpeeNeHus:
napajuieaorpamma,
MPSIMOYTOJIbHUKA,
pom0a, KBaJpara,
Tpamnemuu,
paBHOOOKOI
Tpamnemuu,
IPSAMOYTOJIBHOU
Tpamneunuu.
Jloka3pIBaTh H
UCIOJIb30BaTh  IpH
peleHnn 3a1a4
IIPU3HAKYU U CBOMCTBA:
napajiesorpamma,
MPSIMOYTOJIbHUKA,
pom0a, KBaJpara,
Tpamnemuu,
paBHOOOKO
Tpaneuuu,
IIPSAMOYTOJIbHOU
Tpamneuuu.

DJIeKTPOHHBbIE

(uudgpossbIe)
oOpa3oBaTejibHbIE

pecypchbl

https://www.yaklass.r
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Teopema Paneca u
Teopema 0
HNPONOPLMOHAIEHEL
X OTpE3Kax,
MOJ00OHbBIE
TPEYTrOJIbHUKU

15

Teopema ®aneca u
Teopema 0
MPONOPIUOHAIBHBIX
orpe3kax. Cpennss
JIMHUSA

TPEYTOJIbHUKA.
Tpanenus, ee
cpenHss JIUHUS.
[IponopumoHanbHbI
e otpe3ku. lleHTp
macc B
TPEYTOJIbHUKE.
[TonoGHbIE

TPEYroNbHUKHA. Tpu
NpU3HaKa 10a00us
TPEYTOJIbHUKOB.
IIpumeHeHue
nmoao0us npu
peLIeHun
MIPaKTUYECKHX 3a7a4

IIpumensTs METOJ
YABOCHUSA  MeIUaHbl
TPEYrOJbHUKA.
Hcnonp3oBars
U(ppoOBBIE  PECYPCHI
UL HCCIENOBaHUSA
CBOMCTB HM3Yy4aeMbIX
¢buryp. 3HaAKOMUTBCS
C MCTOpPUEHN pa3BUTHUSA
reOMETPUHU

[IpoBoauTh
MMOCTPOEHUS c
MOMOILBIO LIUPKYJIS U
JIMHEHKU C
HCIIOIb30BaHUE
teopeMmbl Daneca u
TEOPEMBI 0
MPONOPIIMOHATBHBIX
OTpe3Kax, CTPOUTH
YETBEPTHIN
MPONOPLIMOHATBHBIN

orpe3ok. IIpoBoauth
JI0Ka3aTeJIbCTBO TOTO,

4TO MeHaHbI
TpEyToJIbHUKa
HepeceKaroTCs B

OIHOM TOYKE, Hu
HaXO0OIUTh CBSI3b C

LIEHTPOM Macc,
HaXOJINUTh
OTHOIIICHHE, B

KOTOpOM Me€IUaHbl
OenaTcd TOYKOM UX
MEePECECUCHMUSI.

https://www.yaklass.r
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Haxonute momoOHBIE
TPEYrOJIbHUKU Ha
TOTOBBIX YEPTEXKAX C
yYKa3aHHeM
COOTBETCTBYIOILIUX
IIPU3HAKOB TOA0OMS.
Pemate 3amaun  Ha
ox00HBIE
TPEYrOJIbHUKU c
IIOMOUIBIO
CaMOCTOSITEIILHOTO
IIOCTPOCHHUS
yeprexen 51
HaXO0XJICHUS
MO1I00HBIX
TPEYTOJIBbHUKOB.
IIpoBouTh
JI0Ka3aTenbCTBa c
HCII0JIb30BaHUEM
MPU3HAKOB TOA0OMS.
Jloxa3bIBaTh TpH
INpU3HaKa  mojxoous
TPEYrOJbHUKOB.
IIpumeHsTh
MOJTy4E€HHbIE 3HAHUS
pu peleHnn
r€OMETPUYECKUX U
MIPAKTUYECKUX 3a/ad.
3HAKOMUTHCA c
UCTOpPUEN  pa3BUTHS
TE€OMETPHH

IImontans.
Haxoxnenue
IIomanaeu

14

CBoiicTBa
IJIOIAIe N
T€OMETPUUYECKHUX

OBinaneBaTh
HepBI/I‘-IHI:IMI/I
MIPEACTABJICHUSIMU 00

https://www.yaklass.r
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TPEYTrOJILHUKOB U
MHOTOYTOJIbHBIX

¢uryp. Ilnomamn
MoA00HBIX puryp

buryp.  DopmyIsl
IS IUTIOLIa U
TPEYroJIbHUKA,
napajuiejorpaMmma,
Tpaneuuu.
Brranciaenue
ILTOIIAJCH CIIOKHBIX
uryp.

[Tnomanu ¢uryp Ha
KJIeT4aToil Oywmare.
IInomamm
noJo0HBIX  uryp.
3agaun c
MIPaKTHYECKUM
COJIEpKAHUEM.
Pemienne 3amad ¢
IIOMOIILI0  METOJa
BCIIOMOTaTeIbHOU
IUIOIIA U

oOrei TEOPHUH

Iouaau (Mepsnl),
(dbopMyIUpoBaTh

CBOMCTBa  IUIOLIAJIH,
BBISICHSTD ux

HaIJAJHBIA  CMBICI.
BeBoguTs  hopmyIisl
TUTOIIATH
napaiesiorpaMma,
TPEyroJbHUKA,
Tpamnenun u3
dopMynBl  TUIOIIAAN
PSIMOYTOJIbHUKA
(kBazmpara).
BreBoguTs  (hopmyIisl
TUTOMIAIN  BBIITYKJIOTO
YeTHIPEXYTOJbHHUKA
Yyepe3 JUAroHald W
yrodl MEXIy HHUMHU.
Haxomute muomiaam
uryp,
M300paXEHHBIX  Ha
KJIeTyaTon  Oymare,
UCIIOJIb30BATh
pa3zbuenue purypsl Ha
YacTH u
JOCTpanBaHUeE.
Pa3bupares mnpumepsr
WCTIOJIh30BaHUS
BCIIOMOT'aTeIbHON
TUTOIIATH TSt
peLeHHs
reOMEeTPHUYECKIX
3a/1a4. Haxonuts




Teopema
[Tugaropa
Havaja
TPUTOHOMETPUHU

10

Teopema ITudaropa,
ee MIPUMCHCHHE.
Onpenenenue
TPUTOHOMETPHIECK
ux byHKIUH
OCTpOTO yria
IPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHYECK
M€ COOTHOIICHHS B
MPSIMOYTOJIBHOM
TPEYTOJLHUKE.
OcHoBHOE
TPUTOHOMETPHIECKO
€ TOXKJIECTBO

IJIOIIAAN  TOJOOHBIX
¢uryp.  BerauciasaTs
TUIOMIAIA  PA3TAYHBIX
MHOTOYTOJIbHBIX
dburyp. Pemats
3a7a4M Ha IUIOIIAAb C
MPAKTUICCKUM
COJIepIKaHUEM

Jloka3bIBaTh Teopemy
[Mudaropa,
UCMOJNb30BaTh €€ B
MIPAKTUYECKHUX
BBIUUCIICHUSX.
PopMynMpoOBaTH
OIpeIeJIeHUS
TPUTOHOMETPUYECKHUX
byHKUMR OCTpOro
yria, MpOBEpATh HX

KOPPEKTHOCTb.
BremBoauts
TPUTOHOMETPUUYECKUE
COOTHOIIICHHUS B
MPSAMOYTOJIBHOM
TPEYTrOJIbHUKE.
HccnengoBaThb
COOTHOILICHUSI MEXITY
CTOpPOHAMU B
MPAMOYTOJIbHBIX
TPEyroJIbHUKaxX C

yriiamu B 45° u 45°;
30° u 60°.
Hcnonbp3oBats
bopmybl
IIPUBEICHUS u

https://www.yaklass.r
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OCHOBHOC

TPUTOHOMETPUYECKOE
TOXECTBO JUIS
HaxO0XKJEHUs
COOTHOILLIEHUH MEXIY
TPUTOHOMETPUYECKHU
MU byHKIUAMI
pa3IMYHBIX  OCTPBIX
YIJIOB.

[IpumensiTh

IMOJIYUCHHBIC 3HAHHA
u YMCHUA IIpu

perieHnn
MPaKTUYECKUX 3aj1ad.
3HAKOMUTHCS c

UCTOpPUEN  pa3BUTHS
r€OMETPUH

VYrasl B
OKPYKHOCTH.
Brmucannsie u
OINMCaHHbBIC
YETBIPEXYTOJIbHUK
n. KacareabHble K
OKPYHOCTH.
Kacanue
OKPYXHOCTEU

13

Broucannsie u
LIEHTPAJIbHBIE YIJIBI,
yroJ MEKTY
KacaTeJbHOMI u
XOPJOH. Yrael
MEXKJy XOpJamMu U
CEKYIINMHU.

Bnoucannbie u
ONMCaHHbBIE

YETBIPEXYTOJIbHUKH,

WX TpU3HAKH W
CBOWCTBA.
[Ipumenenne >THX
CBONCTB npu
pereHnmn
FEOMETPUYECKUX
3a7ad4. B3aumnuoe

PopMynMpoOBaATH
OCHOBHBIE
orpezeneHus,
CBSI3aHHBIE C YTJIaMU B
Kpyre  (BOHMCAaHHBIN
yroi, LEHTpalbHbIN
yrodn). Haxonuts
BIIMCAHHBIE YTJIBL,
OTIHUpAIOLTHECS Ha
OnHYy AYTY,
BBIUUCIIATh YIJIBl  C
MIOMOUIBI0 TEOPEMBI O
BIIMUCAHHBIX  yIJax,
TEOPEMBI 0
BIINCAaHHOM
YEThIPEXYTOJbHUKE,
TEOPEMBI 0

https://www.yaklass.r
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pAacIoyIoKEeHHE JIBYX

LEHTPAIBLHOM  yTJE.

OKPYXHOCTEH, Uccnenosats, B TOM

o0mue qHuciae C TOMOIIBIO

KacaTeJbHbIE. U(POBBIX PECYPCOB,

Kacanue BIIMCAaHHBIC u

OKpYXHOCTEH OIHCaHHBIE
YEeTHIPEXYTOJILHUKH,
BBIBOJIUTH ux
CBOMCTBA U IIPU3HAKHU.
Hcnons3oBate  3TH
CBOMCTBA U INPU3HAKH
IIPH PEIICHUH 33124

[ToBTOpEHHE Pemare 3amaum  Ha @ https://www.yaklass.r

OCHOBHBIX TIOHSITHH = TIOBTOPCHHE, u/

IToBTOpEHME,
6 oGoGeHHe 4 U METOJIOB KYpCOB 7 WJUTIOCTPUPYIOIIHE
SHARMH u 8 KJIaCCOB, = CBSI3U MEXIY

00o0011eHne 3HaHUH |~ PA3JIMYHBIMU YacTAMHU

Kypca
OBILIEE KOJIMYECTBO
YACOB o 68

[TPOT'PAMME
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9 KVIACC

Ne HaumenoBanue
n/ pa3aesioB U TeM
n NPOrpaMmbl

Tpuronomerpus.
TeopeMsbl
KOCHHYCOB u
CHUHYCOB.
Pemenne
TPEYTOJIbHUKOB

KoanuecTBO 4acoB

Bcer KoHTpoJbHBI
0 e padoThbI
16 1

IIpakTHYeckHn
e padoThbI

IIporpammuoe
cojiepKaHue

Pewatp
Ornpenenenue
TPUTOHOMETPUYECKH
X (pyHKUMIH yTJIOB OT
0° o 180°.
DopMyiibl
IIPUBE/ICHHUS.
Teopema KOCHMHYCOB,
TeopeMa  CHHYCOB.
Pemenne
TPEYTOJIbHUKOB.
IIpakTrHueckoe
IIPUMEHEHNE
JIOKa3aHHBIX TEOPEM

3a1a4u

XapakTepucTuka
AeATeJIbHOCTH
o0yyaromuxcs
DopmyJIUpOBaTH
ornpezeneHus
TPUTOHOMETPUUECKU
X (YHKIUH TYTBIX U
IPSIMBIX YTJIOB.
BriBomute TEOpemy
KOCHHYCOB u
TEOpeMy CHHYCOB (C
pannycoM
ONMCaHHOU
OKPY>KHOCTH).
BriBoauTh (hopMyibt
Ui BBIYHCIICHUS
II0IAAe c
MCIIOJIb30BaHUEM
TeopeM
TPUTOHOMETPHUHU

(bopmyna rmmomIanu
TpEeyroJbHUKa uepe3
ABE€ CTOPOHBI U YI'OJI

MEXTY HUMH,
dbopmyna rIIOIMIAIA
YeThIPEXYTOJIbHUKA

yepe3 ero AMaroHaau
Y yTOJI MEXAY HUMN).
Pemars
TPEYTrOJIbHUKU.
Pemars

DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchbl

https://www.yaklass.r
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[IpeobpazoBanue
noaoous.
Merpuueckune
COOTHOIIICHUSI B
OKPYXHOCTH

10

ITousTue o
npeoOpa3oBaHUU
moxoous.
CoOTBEeTCTBCHHEIC
9JIEMEHTHI IMOTOOHBIX
¢uryp. Teopema o

MIPOU3BEICHUN
OTPE3KOB xopa,
Teopema 0
MPOU3BEICHUH

OTPE3KOB  CEKYIIUX,
TEOpeMa O KBaJapare
KacaTeJIbHOM.
IIpumeHeHne B
peleHnmn
F€OMETPUUYECKUX
3a1a4

MPaKTUYECKUE
3aJa4M, CBOJAILMECS
K HaXO0XKJICHUIO
Ppa3IMYHBIX
3JIEMCHTOB
TPEYTOJIbHUKA

OcBauBarh IIOHATHE
npeoOpa3oBaHUs
moxoous.
UccnenoBath
OTHOIIICHUE
JIMHEHHBIX
JJIEeMEHTOB  (uryp
pH IpeoOpa3oBaHuU
noxobus. Haxomuts
pUMEpPHI O00UsT B
OKpYKaroleun
JIEHCTBUTEIILHOCTH.
BriBoauTs
METPUYECKHE
COOTHOIIICHUS
MEXIY  OTpe3KaMu
XOpJ, CEeKyUuX |
KacaTelbHBIX c
HCIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB H
MTOOOHBIX
TPEYTOJIbHUKOB.
Pemarn
T€OMETPUUIECKHE
3aJaud M 3aJadd U3
pealbHOM KU3HH C
HCIOJIb30BaHUEM

https://www.yaklass.r
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Bexkropsl

12

Onpenenenue
BEKTOPOB, CJIOKEHUE
u BBIUMTAHHUE
BEKTOPOB,
YMHOKEHHE BEKTOpa
Ha YHCIIO.
du3ndeckui u
r€OMETPUYECKUN
CMBICHT BEKTOPOB.
Paznoxxenue BekTopa

o JBYM
HEKOJUIMHEAPHBIM
BEKTOpaM.
Koopaunatsr
BekTOopa. CkanspHoe
IIPOU3BEICHUE
BEKTOPOB, €ero
IIPUMEHEHHE JUTS
HaxOX/JEHUs [UIMH U
YTJIOB. Pemenue
3aa4  C IIOMOIIBIO
BEKTOPOB.
IIpumeHeHue
BEKTOpPOB JUTS
pelieHus 3a1a4
buzuku

MOAOOHBIX
TPEYTrOJbHUKOB

Hcnonb3oBath
BEKTOPBI KaK
HaIpaBJieHHbIE
OTPE3KH,
UCCIIEIOBATh
r€OMETPUYECKUI
(mepemerenne) u
¢busmueckuii  (cuia)
CMBICTIBI  BEKTOPOB.
3HaTh OIpeaeIeHUs
CyMMBI M Pa3HOCTH
BEKTOPOB,
YMHOXEHUSI BEKTOpa
Ha YUCIIO,
HCCJIEe/1I0BATh
F€OMETPUYECKUN U
¢busznueckuit
CMBICJIBI ITUX
onepauuii. Pematp
T€OMETPUUECKHIE
3a1a4mn c
HCTIOJI30BAaHUEM
BEKTOPOB.
PacknanwBaTh
BEKTOp 1O  JIBYM
HEKOJIJTHHEAPHBIM
BEKTOpaM.
Hcnonb3oBars
CKaJIIpHOE
IPOU3BEICHNE
BEKTOPOB, BBIBOAWTH
ero OCHOBHBIE
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JexapToBbl
KOOPIMHATHI
MJIOCKOCTH

Ha

9

JlexapToBbI
KOOPIMHATBI  TOYEK
Ha IJIOCKOCTH.
YpaBHEeHHE NPAMON.
YpaBHeHue
OKPY’KHOCTH.
Koopaunatsl Touek
IIEPECEUCHUS
OKpY’KHOCTHU u
IPSAMOM. Meron
KOOpAMHAT npu
peleHnn
F€OMETPUUYECKUX

3aaa4, IPaKTHYCCKUX
3aga4

CBOIICTBa.
Bpruucnsate  cymmy,
pa3HOCTh u
CKJIIpHOE
MIPOU3BEIECHUE
BEKTOPOB B
KOOpAUHATAX.
IIpumensaTh
CKaJISIPHOE
NPOU3BEJCHUE IS
HaXO0XACHUA JUIMH U
YIJIOB

OcBauBaTh IIOHATHE
IIPSIMOYTOJIBHOU
CHUCTEMbI KOOPAMHAT,
JIEKapTOBBIX
KOOpPAUHAT  TOYKH.
BriBonuts
ypaBHEHUE NPSIMOI 1
OKPYKHOCTH.
Brinenate  1moJIHBIN
KBaJpaT TS
HaXOXX/JEHUs IIEHTpa
u panuyca
OKpPYKHOCTU II0 €€
ypaBHeHUIO. Pemiath

3a1a4u Ha
HaXO0XJICHUE TOYCK
nepeceueHust
IPSAMBIX n
OKpY’KHOCTEH c
IIOMOIBI0  METoJIa
KOOpJAMHAT.

Hcnonb3oBarts

https://www.yaklass.r

u/
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[IpaBunbHbIE
MHOTOYTOJIbHUKH
Jnvna
OKPYXHOCTH H
IJIoMaAb Kpyra.
Beruucnenue
Iomaaen

IIpaBunbpHBIE
MHOTOYTOJIbHUKH.
Uucno = JnauHa
OKPY>KHOCTH,  JIyTH
OKPYXHOCTH.
Pannannas Mepa
yria. IInomane
Kpyra, CEKTOpA,
CcerMeHTa

CBOICTBA  YIJIOBOTO

ko3 durmenta
IPSIMO pu
pelleHnn 3ajad, A
OIpeeICHUS
PacroIoKeHus
npsmoil. IIpumensarts
KOOpJUHAThI pu
peneHun

FeOMETPUUYECKUX U
MPaKTUYECKHX 3a]1a4,
IS MIOCTPOCHUS
MaTEeMaTHYSCKUX
MOJIETIeN  peallbHBIX
3a7a4 («meron
KOOpIMHATY).
Tlonp3oBateca  miIg
MOCTPOEHUS H
HACCIe10BaHuN

U (POBBHIMU
pecypcamu.
3HaKOMHUTHCS c
HUCTOpPUEN Ppa3BUTHUSA
T€OMETPUU
DopMyIpOBATH
onpeaeeHue
MpaBUIIbHBIX
MHOTOYTOJIbHUKOB,
HaXOJINTh HX
9JIEMEHTEL.
ITonap30BaThCs
MMOHATHEM JUTHMHBI
OKPY>KHOCTH,
BBEICHHEBIM c

https://www.yaklass.r

u/
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IIOMOIIbIO
IIPABUJIBHBIX
MHOT'OYTI'OJIbHUKOB,
OIPEACIIATh YUCIIO T,
JUIMHY  JIyTh  H
paiMaHHYI0  Mepy
yria. IIpoBoauTh
IEPEXO0. oT
paguaHHON MEpBbI
yria K IpagyCHOH U
Ha000pOT.
Onpenenars
IUIOIIA/b KpyTa.
BeiBomuTh (hopmyJibl
(B rpamycHoil m
paguaHHON — Mepe)
JUIsE  JUIMH  JIyT,
IJIOIIA/IE CEKTOPOB
U CErMEHTOB.
Brruncisare
IUJIOIATN ¢uryp,
BKJIFOUAIOLINX
3JIEMEHTBI
OKPYKHOCTH (KpyTa).
HaxoanTte mmomaan
B 3aJa4ax peaJbHOU
KU3HU

JIBrKeHUA
MJIOCKOCTH

ITonsTne 0
JIBIKEHUH
MJIOCKOCTH.
[TapannenbHbIN
MEepEeHoC,  MOBOPOT
[Ipumenenue  npu
pelIeHnu 3a1a4

Pazbupats npumepsl,
WJUTIOCTPUPYIOLIUE
MOHATUSL JIBUKEHMUS.
DopmyIHpPOBATH
onpeeaeHus
napasuieIbHOTO
nepeHoca, IMoBOpOTa

https://www.yaklass.r

u/
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u oceBoOit

IToBTOpEHuUE,
00001IeHHE,
CHUCTeMaTU3aLUs
3HaAHUU

CUMMETPUHU.
BriBoauts ux
CBOICTBa, HAXOAWTH
HEIOIBUYKHbBIE
TOYKHU. Haxonuts
LHEHTPBl U OCH
CUMMETPUH
npocTefmux ¢uryp.
IIpumensTh
napasuieIbHbII
EePEeHoC u
CUMMETPUIO pu
pelieHuu
FE€OMETPUUYECKUX
3amad  (pa3Oupath
PUMEPHI).
Hcnone3oBare 11
MOCTPOEHUS "
UCCIIEI0BAHUI
1M (pOBbIE PECYPCHI
[ToBTOpeHme OmnepupoBatb https://www.yaklass.r

OCHOBHBIX ITOHITUHN U
METOJIOB KypcoB 7—9
KJIaccoB, 0000IIeHnE
U CUCTeMAaTH3aIlus
3HaHWM.
IIpocreiimme
reOMETPUUYECKUE
burypsl " 170'¢
CBOWCTBA.
N3smepenne
TE€OMETPUUYECKUX
BEJIMYMH.

HNOHITUAMHU: (UTYpa,
TOYKa, MpsiMasi, yrod,
MHOTOYTOJIbHUK,
pPaBHOOEAPEHHBI U
PaBHOCTOPOHHUI
TPEYTOJIbHUKH,
IPSIMOYTOJTBHBIN
TPEYTOJIbHUK,
MEIMAaHa,
OouccekTpuca u
BbBICOTA
TPEYTOJIbHUKA,

u/
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TpeyrogbHUKY.
[TapannensHbie u
MepHeHIUKYISIPHbIC
MpsIMBIE.
OKpy’>KHOCTb U KpYT.
['eomeTpuueckue
MOCTPOEHUA. YTIIbI B
OKPY>KHOCTH.
Bnucannsie 51
ONUCaHHbIE
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
IIpsmas u
OKPY>KHOCTb.
YeTsIpexyroJbHUKY.
Bnucannsie 51
OTIMCaHHBIE
YEeTHIPEXYTOJIbHUKHU.
Teopema Iludaropa
u Hayasia
TPUTOHOMETPHH.
Pemenue 001X
TPEYTOJILHUKOB.
IIpaBunbHBIE
MHOTOYTOJLHUKH.
[TpeoOpa3zoBanus
MIJIOCKOCTH.
JIBU>KEeHUS.
IToxgoGue.
CummMmertpus.
IImontane.
Brruncienune
IUTOMAAEH.
ITnomany nHogo0HBIX

napajiesaorpamm,
pomo,
NPSIMOYTOJIbHUK,
KBaJpaT, Tpamnemus;
OKPY>KHOCTb,
KacaTelIbHas,
PaBEHCTBO u
nonobue duryp,
TPEYTOJIbHUKOB;
napayieIbHOCTh |
NePHEHANKYISIPHOCT
b TpSIMBIX, YIOJ
MEXIY  MOPSMBIMH,
CUMMETpPHS
OTHOCHUTEIIbHO TOYKHU
U TpsAMOW; JUJIMHA,
paccrosiHue,
BEIMYMHA yria,
MJI0IA/h, TIEPUMETD.
Hcnons3oBaTh
(hopMybI:
nepumeTpa u
TIJTOTIA TN
MHOT'OYTOJIbHUKOB,
JUTMHBI  OKPY>KHOCTH

U IUIOIIAIM KpyTa,
o0beMa
IPSMOYTOJIBHOTO
napaiesienumnesa.
Onepuposatb
HOHATHSAMHU:
IpSMOYTOJIbHAsS
cucTeMa KOOpAMHAT,
BEKTOP;




¢uryp. exapToBbl
KOODPJMHATHI Ha

IIJIOCKOCTHU. BEKTOpBI
Ha TUIOCKOCTH

HCMOJIB30BATh  3TH
MOHATUSA JUTSt
MPEJICTABICHUSA

JAHHBIX U PEIICHUS
3a1a4, B TOM 4YHCIIE
U3 JIPYrux y4deOHBIX
npeaMeroB. Pemarh

3aJa4u Ha
MOBTOPEHUE
OCHOBHBIX ITOHATHH,
WJUTIOCTPALIHIO
CBsI3eH MEXIY
pa3IUYHBIMHU
YacTsIMH Kypca.

Br16upats Meton i1t
peleHust 3aJjauH.
Pemate 3amaum w3
MMOBCEAHEBHOM
JKM3HU

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

o

68




KAJIEHJAPHO - TEMATUYECKOE IINIAHUPOBAHUE

7 KJIACC
KosnuecTBo 4acoB
Ne /i Tema ypoxka Kontposbusie IIpakTHnueckue Hata JJICKTPOHHEIC 1 Gponbie
Bcero U3y4YeHHsi  oOpa3zoBaTebHbIE PecypChbl
padoThI padoThbI

1 [pocreiimue TEOMETPHYECKHE 4 https://www.yaklass.ru/

00BEKTHI
2 MHOroyrojisHHUK, JJOMaHas 1 https://www.yaklass.ru/
3 CMeXHBIC U BEPTUKAIBHBIC YIIIbI 1 https://www.yaklass.ru/
4 CMeXHbBIC U BEPTHKAJTIBHBIC YTIIbI 1 https://www.yaklass.ru/
5 CMe)XHbIC U BEPTUKAIBHBIC YIIIbI 1 https://www.yaklass.ru/
6 CMe)XHbIC U BEPTUKAIBHBIC YIIIbI 1 https://www.yaklass.ru/
7 CMeXHbBIC U BepTHKATIBHBIC YTIIbI 1 https://www.yaklass.ru/
8 CMeXHbIC U BEPTUKAIBHBIC YTIIIbI 1 https://www.yaklass.ru/

W3mepenne JHHEHHBIX W YTIJIOBBIX https://www.yaklass.ru/
9 BEIIMYKMH, BBIYKMCICHHE OTpe3koB u 1

yTJIOB

W3mepeHne NHHEHHBIX W YTIIOBBIX https://www.yaklass.ru/
10 BEJIMYMH, BbIUMCIEHHE OTpe3koB u 1

yTJIOB

W3mepeHne NMHEWHBIX W YIJIOBBIX https://www.yaklass.ru/
11 BEJIMYMH, BBIUYMCIEHHE OTpe3koB u 1

yTIIOB

W3mepeHne NMHEWHBIX W YIJIOBBIX https://www.yaklass.ru/
12 BEJIMYMH, BbIUMCIEHHE OTpe3koB u 1

yTIIOB
13 [lepumerp u miomans  uryp, 1 https://www.yaklass.ru/

COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB
14 [Mepumerp w© 1wiomanb  QuUryp, https://www.yaklass.ru/

COCTaBIICHHBIX U3 MPSIMOYTOJIbHUKOB
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[IoHsATHE O paBHBIX TPEYTOJIBHUKAX U

https://www.yaklass.ru/

15 MePBUYHBIC MIPEACTABICHUS 0
paBHBIX (Urypax

16 Tpu npu3HaKa paBeHCTBA https://www.yaklass.ru/
TPEYTrOJIbHUKOB

17 Tpu IpHU3HaKa paBeHCTBA https://www.yaklass.ru/
TPEYTOJbHUKOB

18 Tpu npU3HaKa paBeHCTBA https://www.yaklass.ru/
TPEYTrOJIbHUKOB

19 Tpu pHU3HaKa paBeHCTBA https://www.yaklass.ru/
TPEYTOJbHUKOB

20 Tpu pU3HaKa paBeHCTBA https://www.yaklass.ru/
TPEYTOJbHUKOB

21 Tpu npU3HaKa paBeHCTBA https://www.yaklass.ru/
TPEYTrOJIbHUKOB

29 [pu3Haku paBeHCTBa https://www.yaklass.ru/
IPSIMOYTOJIBHBIX TPEYTOJLHUKOB

23 [Mpu3Haku paBeHCTBa https://www.yaklass.ru/
HPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
CBOHCTBO MEIUaHBI https://www.yaklass.ru/

24 IPSIMOYTOJIBHOTO TPEyToJbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
CBoiicTBO MeTUaHBI https://www.yaklass.ru/

25 HPSIMOYTOJIBHOTO TPEyrojabHHUKA,
IIPOBENEHHON K TUIIOTEHY3€

26 PaBHOOEpEHHBIC U PABHOCTOPOHHUE https://www.yaklass.ru/
TPEYTrOJbHUKU

97 [Tpuznaku u CBOICTBA https://www.yaklass.ru/
PaBHOOEIPEHHOTO TPEYTOJIbHUKA

28 [MpusHaku " CBOMCTBA https://www.yaklass.ru/

paBHOOEAPEHHOTO TPEYTOIbHUKA
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29 [Mpusnaku u CBOMCTBa 1 https://www.yaklass.ru/
paBHOOEIPEHHOIO TPEYroJIbHUKA
30 HepaBeHcTBa B reoMeTpun 1 https://www.yaklass.ru/
31 HepaBeHcTBa B reoMeTpun 1 https://www.yaklass.ru/
32 HepaBeHcTBa B reoMeTpun 1 https://www.yaklass.ru/
33 HepaBeHcTBa B reomeTpun 1 https://www.yaklass.ru/
34 [IpssMOYTONbHBIA  TPEYrOJLHUK € 1 https://www.yaklass.ru/
yriioMm B 30°
35 [IpAMOYTOJIbHBIA ~ TPEYTOJILHUK € 1 https://www.yaklass.ru/
yraom B 30°
36 KonrponpHas pabora 1o Teme 1 https://www.yaklass.ru/
"TpeyroibHUKH"
37 [TapannenbHble MPSAMBIC, HX CBOicTBa 1 https://www.yaklass.ru/
38 [TsTerit moctynat EBkinaa 1 https://www.yaklass.ru/
Haxkpecr JIEXKAaIIHeE, https://www.yaklass.ru/
COOTBETCTBEHHBIE U OJHOCTOPOHHHUE
39 YTIIBL, 00pa3oBaHHbIE npu 1
HIepeCCUCHUH HapajuIeIbHBIX
IPSAMBIX CEKYLIEN
Hakpecr Jexaniue, https://www.yaklass.ru/
COOTBETCTBEHHBIC U OJHOCTOPOHHHUE
40 YTJIBI, o0pa3oBaHHBIE mpu 1
HepeCCUCHUH napauiebHbIX
IPSIMBIX CEKYILEH
Hakpecr Jexaniue, https://www.yaklass.ru/
COOTBETCTBEHHBIC U OJHOCTOPOHHHUE
41 YTJIBI, o0pa3oBaHHbIE mpu 1
HepeCCUCHUH napauiebHbIX
MPSMBIX CEKYIIEeH
Haxpect JeKAIINE, https://www.yaklass.ru/
42 COOTBETCTBEHHbBIE U OJHOCTOPOHHHE 1

YTJIBI, o0pa3oBaHHbBIC npu
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HepeceYeHU napajuieIbHbIX
MPSAMBIX CEKYIIIEeH

Haxkpect JeKAIIne, https://www.yaklass.ru/

COOTBETCTBEHHBIC U OJHOCTOPOHHHUE
43 YTJIBL, o0pa3oBaHHbIE mpu 1

HIePEeCCUCHUH HapajuieIbHBIX

NPSIMBIX CEKYLIEH

[Tpu3Hak mapaiaeabHOCTH IPSIMBIX https://www.yaklass.ru/
44 qepes paBe}ECTBo pavCCTOSIHI/Iﬁ O’f 1

TOYEK OJHOW MpSIMOW 10 BTOPOIi

PAMOM

[Mpu3Hak mnapaIeTbHOCTH MPSIMBIX https://www.yaklass.ru/
45 Mepes  PaBeHCTBO pafCTOﬂHI/II)'I or 4

TOYEK OJHOW WPSAMOW 10 BTOPOIL

IPSAMON
46 CyMMa yTJI0B TPEeyroJbHHKA 1 https://www.yaklass.ru/
47 CyMMma yriioB TpeyrojbHHUKa 1 https://www.yaklass.ru/
48 BHelmHue yriibl TpeyroibHUKa 1 https://www.yaklass.ru/
49 BHelH#e yriibl TPEyTroJIbHUKA 1 https://www.yaklass.ru/

KonrtponeHast pabora 1o Teme https://www.yaklass.ru/
50 "[lapannensHple  OpsMble, cymma 1

YIJIOB TPEYroJbHUKA"
51 OKpY>KHOCTh, XOPJIbl U JUAMETp, UX 1 https://www.yaklass.ru/

cBoiicTBa
52 KacarenbHast K OKPY>KHOCTH 1 https://www.yaklass.ru/
53 OKpY>XHOCTb, BITUCAHHAS B YTOJI 1 https://www.yaklass.ru/
54 OKpY>XHOCTb, BITUCAHHAS B YTOJI 1 https://www.yaklass.ru/
55 [Moustue o I'MT, npumeHeHue B 1 https://www.yaklass.ru/

3aj1a4ax
56 [Monatue o I'MT, npumeHenue B 1 https://www.yaklass.ru/

3aJadax
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Buccekrpuca u CEepeIMHHBIN https://www.yaklass.ru/
57 MEePIEHANKYIISIP Kak reoMeTpudeckue 1
MeCTa TOYeK
58 OKpyXHOCTb,  OINKCAaHHAs  OKOJIO 1 https://www.yaklass.ru/
TPEyroJbHUKA
59 OKpy»KHOCTh,  OIKCaHHAs  OKOJIO 1 https://www.yaklass.ru/
TPEyroJbHUKA
60 OKpYKHOCTb, BITHCAHHAs By https://www.yaklass.ru/
TPEYTOJIbHUK
61 OKpyKHOCTb, BIMCAHHAS B https://www.yaklass.ru/
TPEYTOJBHUK
62 [Tpocreiitime 3a1a4u Ha IOCTPOEHUE 1 https://www.yaklass.ru/
63 [Tpocreiitime 3a1a4u Ha IOCTPOEHUE 1 https://www.yaklass.ru/
KontponmsHas pabora mo Teme https://www.yaklass.ru/
64 "OKpy>KHOCTb u kpyr. 1
I'eomeTpuueckue noctpoeHus"
[ToBTOpeHue u 000OIIECHHE 3HAHWI https://www.yaklass.ru/
65 OCHOBHBIX MTOHSTHI U METOJIOB Kypca 1
7 Kiacca
66 HroroBast KOHTpOJIbHAs paboTa 1 https://www.yaklass.ru/
[ToBTOpeHne U 0000IICHUE 3HAHUIT https://www.yaklass.ru/
67 OCHOBHBIX TOHATHH U METOJIOB Kypca 1
7 Kimacca
[ToBTOpeHue u 000OIICHHE 3HAHHI https://www.yaklass.ru/
68 OCHOBHBIX IOHATUN ¥ METOJIOB Kypca 1
7 Kimacca
OBIIEE KOJIMYECTBO YACOB TIIO 68

I[TPOTPAMME
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8 KVIACC

KoaunuyecTBO 4acosB

Nen/m | Tema ypoka Beero Kontpoabubie IIpakTuueckue i[:;? CHHS ogglf :;;Sg;ﬁ;fﬂm e II)I i(}l:ggzme
padoThI padoThI
1 HapvannenorpaMM, Cro MpU3HAKK M 4 https://www.yaklass.ru/
CBO¥icTBa
9 Hap“anneﬂorpaMM, ero MpusHaKW W 4 https://www.yaklass.ru/
cBOiicTBa
3 HapuannenorpaMM, Cro MpU3HAKK M 4 https://www.yaklass.ru/
CBO¥iCTBa
YacTHble Cilydad MHapauieiorpaMMoOB https://www.yaklass.ru/
4 (MpsIMOYTONTPHUK, PpOMO, KBaapar), ux 1
IPU3HAKHU U CBOWCTBA
YacTHbIe ciTydad NapajuienorpaMMoB https://www.yaklass.ru/
S) (mpsAMOYTOJIBHUK, poMO, KBajpar), ux 1
IPU3HAKU U CBOWCTBA
YacTHbIe ciTydad NapajuielorpaMMoB https://www.yaklass.ru/
6 (mpsAMOYTONIBHUK, poMO, KBajpar), ux 1
IPU3HAKHU U CBOWCTBA
7 Tpanenus 1 https://www.yaklass.ru/
8 PaBHOOOKas u NPAMOYTONbHAT 4 https://www.yaklass.ru/
Tpanenuu
9 PaBHOOOKas u pAMOYToNbHAT | 4 https://www.yaklass.ru/
Tpanenuu
10 MeToa yABOCHHS MEAHAHBI 1 https://www.yaklass.ru/
11 LleHTpanbHasi CHMMETPHS 1 https://www.yaklass.ru/
12 KontponsHas  pabota 1mo  Teme 1 1 https://www.yaklass.ru/
"YeTbIpEXyroJpHUKN"
13 Teopema ameca u TeopemMa O 1 https://www.yaklass.ru/
IPONOPLIUOHATIBHBIX OTPE3Kax
14 CpenHsist JIMHUS TPEYTOIbHUKA 1 https://www.yaklass.ru/
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15 Cpenusist IMHUS TPEYTOJIbHUKA 1 https://www.yaklass.ru/

16 Tpaneuus, e€ cpeaHsst TUHUS 1 https://www.yaklass.ru/

17 Tpaneuus, e€ cpeaHsst TUHUS 1 https://www.yaklass.ru/

18 [IponoprroHanbHbIE OTPE3KH 1 https://www.yaklass.ru/

19 [IponoprroHanbHbIE OTPE3KH 1 https://www.yaklass.ru/

20 LIeHTp Macc B TPEYTOJIbHUKE 1 https://www.yaklass.ru/

21 [TogoGHBIE TPEYTONBHUKH 1 https://www.yaklass.ru/

99 Tpu npU3HaKa mo100us 1 https://www.yaklass.ru/
TPEYTOJbHUKOB

23 Tpu npU3HaKa noj00us 1 https://www.yaklass.ru/
TPEYTrOJIbHUKOB

24 Tpu pHU3HaKa mo100us 1 https://www.yaklass.ru/
TPEYTOJbHUKOB

o5 Tpu npU3HaKa noJ00us 1 https://www.yaklass.ru/
TPEYTrOJIbHUKOB

26 [Mpumenenue momo0Us TPU PELICHUH 1 https://www.yaklass.ru/
HPaKTUYECKHX 33/1a4

97 KontponmsHas  pabora 1o  Teme 1 https://www.yaklass.ru/
"ITonoOHbIE TPEYTrOJbHUKH"

28 CBoiicTBa TUTOMNIAIeH TEOMETPUUYCCKHIX 1 https://www.yaklass.ru/
¢buryp

29 DopmyIbl TS ILIOLIA N 1 https://www.yaklass.ru/
TPEyroJbHUKA, TIApaJIeIorpaMMa

30 dopmyitel JUTS wiomam 4 https://www.yaklass.ru/
TpeyroiibHUKA, TapajjiesorpaMma

31 dopmyitel U IO 1 https://www.yaklass.ru/
TpeyrojibHUKA, TIapajliesIorpaMmma

32 Dopmyibl ISt miomam 4 https://www.yaklass.ru/
TpEYroJIbHUKA, TapajuIeJorpaMmma

33 DopmyITbI TS TUIOIIAIN 1 https://www.yaklass.ru/

TpPEYroJibHUKA, apajljiesorpaMmma
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Bruucnenne 1omaned  CIOKHBIX

https://www.yaklass.ru/

34 1
uryp
35 [Tnomanu duryp Ha Kiaerdaroit Oymare 1 https://www.yaklass.ru/
36 [Tnomanau mogo0HBIX GUrYyp 1 https://www.yaklass.ru/
37 [Tnomaau mogo0HBIX GHUryp 1 https://www.yaklass.ru/
38 3a1auu ¢ MPaAKTHYECKUM COJCPKAHUEM 1 https://www.yaklass.ru/
39 3a1auu ¢ MPaKTHYECKUM cojiepkanueM 1 https://www.yaklass.ru/
40 Peuienne 3amau C TIOMOWIBIO METOMa 4 https://www.yaklass.ru/
BCIIOMOT'aTEJIbHOM IIO0INAN
41 Konrponapnas pabora mo  TeMme 1 https://www.yaklass.ru/
"ITnomanp"
42 Teopema ITudaropa u e€ npumeHeHme 1 https://www.yaklass.ru/
43 Teopema [Iudaropa u eé npuMeHeH#e 1 https://www.yaklass.ru/
44 Teopema IMudaropa u e€ npumeHeHHe 1 https://www.yaklass.ru/
45 Teopema I1udaropa u e€ npumeHeHue 1 https://www.yaklass.ru/
46 Teopema I1udaropa u e€ npumeHeHue 1 https://www.yaklass.ru/
OnpeneneHue  TPUTOHOMETPUUYECKHIX https://www.yaklass.ru/
byHKIUI OCTpOTro yria
47 MPSIMOYTOJIBHOTO TPEYrOJIbHUKA, 1
TPUTOHOMETPHYECKHE COOTHOIIEHHS B
PSMOYTOJBHOM TPEYTOJIbHUKE
48 OcHoBHOE TPUTOHOMETPHYECKOS 4 https://www.yaklass.ru/
TOXJIECTBO
49 OcHoBHOE TPUTOHOMETPHYECKOE 4 https://www.yaklass.ru/
TOXJIECTBO
50 OcHoBHOE TPUTOHOMETPHYECKOE 4 https://www.yaklass.ru/
TOXJIECTBO
KontponsHast paGora mo  Teme https://www.yaklass.ru/
51 "Teopema Iludaropa u Havama 1

Tpuronomerpun"
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Bnoucanusie u HCHTPAJIbHBIC YIJIbI,

https://www.yaklass.ru/

52 YIoJl MeKly KacaTeJIbHOM U XOp101
53 Brucanneie u UEHTPAJIbHbIC  yITIB, https://www.yaklass.ru/
yTOJI MeX/y KacaTelbHON U XOPI0i
54 Brucannsie u LUCHTPAIbHBIC  YIJIBL, https://www.yaklass.ru/
yroJl MEXIy KacaTeJIbHOM U XOpI0ii
55 VYTl MEXKAY XOPJIaMU U CEKYIIUMHU https://www.yaklass.ru/
56 VYTl MEXKAY XOPJaMHU U CEKYIUMHU https://www.yaklass.ru/
Brncanubie u OIMHCaHHbBIE https://www.yaklass.ru/
57 YETBIPEXYTOJIbHUKH, WX MPU3HAKU W
CBOMCTBA
Brncanubie u OIMHCaHHbBIE https://www.yaklass.ru/
58 YEThIPEXYTOIbHUKH, WX MPU3HAKU |
CBOMCTBA
Brncanubie u OIHCaHHbBIE https://www.yaklass.ru/
59 YEeTBIPEXYTONILHUKH, WX MPU3HAKU |
CBOMCTBA
[MpumeHeHre CBOWCTB BIHMCAHHBIX H https://www.yaklass.ru/
60 OIMMUCAHHBIX YETHIPEXYTOIBHUKOB IPU
PELIEHUH TEOMETPHYECKHX 3a1a4
[MpumeHeHre CBOWCTB BIHMCAHHBIX H https://www.yaklass.ru/
61 OIMHUCAHHBIX YETHIPEXYTOJBHUKOB IPU
PEILIEHHH TEOMETPHYECKHX 3a1a4
62 B3anmHOe  pacmonoxkeHue — JABYX https://www.yaklass.ru/
OKPY)KHOCTEH, 00II[1e KacaTelibHbIe
63 Kacanue okpyxHOCTE#H https://www.yaklass.ru/
KontponbHas padota mo teme "Y1l B https://www.yaklass.ru/
64 OKPY>KHOCTH. Bnucannsie u
ONMCAHHBIC YETHIPEXYTOJIbHUKN"
[ToBTOpEHHE OCHOBHBIX IOHATHH U https://www.yaklass.ru/
65 METOJIOB KypcoB 7 ® 8 KJaccoB,

000011IeH1Ee 3HAHWI
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[ToBTOpEHHE OCHOBHBIX TMOHATUH H https://www.yaklass.ru/
66 METOJIOB KYpCcOB 7 ® 8§ KIJIaccoB, 1
00o011eHne 3HaHU|

67 HroroBast KOHTpoOJIbHAs paboTa 1 1 https://www.yaklass.ru/
[ToBTOpEHHE OCHOBHBIX MOHATUH H https://www.yaklass.ru/
68 METOJIOB KYpcOoB 7 ® 8§ KIJIaccoB, 1

000011IeH1Ee 3HAHUI

OBLIEE KOJIMYECTBO YACOB T1IO
I[TPOTPAMME
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9 KVIACC

Komuiecreo tacon Mara DJIEeKTPOHHBIE nupposbIe
MNen/m - Tewma ypoka Bcero Kontpoapnbie  Ipaxriieckue u3ydeHUus  00pa3oBaTeIbHbIE PECyPChI
padoThI padoThI

1 OmnpepencHre  TPUTOHOMETPHYCCKHX 1 https://www.yaklass.ru/
¢ynkuuit yrios ot 0° go 180°

2 dopmyJibl IPUBEACHUS 1 https://www.yaklass.ru/

3 Teopema KOCHHYCOB 1 https://www.yaklass.ru/

4 Teopema KOCHHYCOB 1 https://www.yaklass.ru/

5 Teopema KOCHHYCOB 1 https://www.yaklass.ru/

6 Teopema cunycoB 1 https://www.yaklass.ru/

7 Teopema cunycoB 1 https://www.yaklass.ru/

8 Teopema cunycoB 1 https://www.yaklass.ru/

9 HaxosxeHue JIMH CTOPOH U BEITUYUH 1 https://www.yaklass.ru/
YTJIOB TPEYTOJIBHUKOB

10 Pemenne TpeyronsHIKOB 1 https://www.yaklass.ru/

11 Pemenne TpeyroisHIKOB 1 https://www.yaklass.ru/

12 Pemenne TpeyroisHIKOB 1 https://www.yaklass.ru/

13 Pemenne TpeyronsHIKOB 1 https://www.yaklass.ru/

14 [IpakTHyeckoe MpUMEHEHHE TEeopeM 1 https://www.yaklass.ru/
CHHYCOB M KOCHHYCOB

15 [IpakTHyeckoe MpUMEHEHHE TEeopeM 1 https://www.yaklass.ru/
CHHYCOB M KOCHHYCOB

16 KonrponpHas  pabora 1o  Teme 1 1 https://www.yaklass.ru/
"Pemienue TpeyroapHuKoB"

17 [Tonsatue o npeoOpazoBaHUM OO0 1 https://www.yaklass.ru/

18 CoOTBeTCTBEHHBIE MEMEHTHl 4 https://www.yaklass.ru/
MoA00HBIX puryp

19 CoOTBETCTBEHHbIC DMEMEHTEI 4 https://www.yaklass.ru/
1oI00HBIX uryp
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Teopema 0 mpPOU3BEAECHUU OTPE3KOB
XOpA, TeopemMa O IPOU3BEIACHUU

https://www.yaklass.ru/

20 OTPE3KOB  CEKYyIHX, TeopeMa O
KBaJIpaTe KacaTeJIbHON
Teopema 0 MPOHU3BEAECHUU OTPE3KOB https://www.yaklass.ru/
21 XOp/A, TeopemMa O  MPOM3BEICHHH
OTPE3KOB  CEKYyIIHX, TeopemMa O
KBaJpaTe KacaTeJIbHOU
Teopema 0 UpPOM3BEICHUU OTPE3KOB https://www.yaklass.ru/
29 XOp/, TeopemMa O  IMPOHM3BEICHHH
OTPE3KOB  CEKYIIMX, TeopeMa O
KBaJIpaTe KacaTeJIbHON
23 [IpuMeHeHHE TEOpPEM B  PELICHHUU https://www.yaklass.ru/
reOMETPUICCKHX 331U
24 [lpumMeHeHre TeOpeM B  pEIICHHU https://www.yaklass.ru/
reOMETPUYCCKHX 33124
o5 [lpumMeHeHre TeOpeM B  pEIICHHU https://www.yaklass.ru/
reOMETPUYCCKHX 33124
KonrpomeHas pabota 1o  Teme https://www.yaklass.ru/
26 "[Ipeobpa3zoBanue nooous.
Mertpuueckue COOTHOILICHUS B
OKpY>kHOCTH"
7 Omnpenencuue BEKTOPOB. dusryecKuin https://www.yaklass.ru/
U TEOMETPHYECKHUI CMBICIT BEKTOPOB
28 CrnoxeHne W BBIYUTAHHE BEKTOPOB, https://www.yaklass.ru/
YMHOKEHHE BEKTOPA Ha YUCIIO
29 CioXeHWe W BBIYHTAHHE BEKTOPOB, https://www.yaklass.ru/
YMHO)KEHHE BEKTOPa Ha YKHCIIO
30 CioXeHne W BBIYHTAHHE BEKTOPOB, https://www.yaklass.ru/
YMHO)KEHHE BEKTOPA Ha YKCIIO
31 PaznoxeHnne  BekTOopa 1O  JABYM https://www.yaklass.ru/

HCKOJUIMHCAPHBIM BEKTOpaM
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32 Koopaunatsl BekTOpa 1 https://www.yaklass.ru/

CkansipHoe TNpOU3BENICHHE BEKTOPOB, https://www.yaklass.ru/
33 €ro TMPUMEHEHHE JJIsi HaXOXKICHUS 1

JUTUH U YTJIOB

CkansipHoe TNpOU3BEIICHHE BEKTOPOB, https://www.yaklass.ru/
34 €ro TMPUMEHCHHE JJIsi HaXOXICHUS 1

JUTUH U YTJIOB
35 Perrenue 3a/1a4 ¢ TOMOIIBIO BEKTOPOB 1 https://www.yaklass.ru/
36 Perrenue 3a/1a4 ¢ TOMOIIBIO0 BEKTOPOB 1 https://www.yaklass.ru/
37 [IprMeHeHHE BEKTOPOB UIS PELIEHHUS 1 https://www.yaklass.ru/

3a1a4d GU3NKU
38 KonrponpHas  pabora 1o  Teme 1 https://www.yaklass.ru/

"Bektops!"
39 JlekapToBbl KOOpIMHATBI TOYEK Ha 1 https://www.yaklass.ru/

TUIOCKOCTH
40 YpaBHeHHE TPSIMOit 1 https://www.yaklass.ru/
41 VYpaBHEeHUE pIMO 1 https://www.yaklass.ru/
42 VYpaBHEHUE OKPYKHOCTH 1 https://www.yaklass.ru/
43 KoopauaaTs! TOUCK  MEpecedeHus 4 https://www.yaklass.ru/

OKPYXHOCTH U TIPSIMOI

Meroa KOOpIMHAT TMpH  PEIICHUU https://www.yaklass.ru/
44 TeOMETPUUYECKUX 3a]ad, MpakTUdeckux 1

3a7a4

Meroa KOOpIMHAT TMpH  PEIICHUU https://www.yaklass.ru/
45 reOMEeTPHUECKUX 3a/1ay, MpakTHueckux 1

3a7a4

Meroa KOOpIMHAT TMpH  PEIICHUA https://www.yaklass.ru/
46 TreOMETPUUYECKUX 3a1ad, MpakTudeckux 1

3ama4y

KonrponsHast pabora mo  Teme https://www.yaklass.ru/
47 " JlekapTOBbI KOOPJAMHATHI Ha 1

IJIOCKOCTH"
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48 [IpaBunbHBIE MHOTOYTONIbHAKH, 4 https://www.yaklass.ru/

BBIYKCIICHUE UX DJICMEHTOB
49 Yuco mt. J[uHa OKPYKHOCTH 1 https://www.yaklass.ru/
50 Yuco mt. JuHa OKPYKHOCTH 1 https://www.yaklass.ru/
51 JlmuHa TyTH OKPYKHOCTH 1 https://www.yaklass.ru/
52 Paguannas Mepa yria 1 https://www.yaklass.ru/
53 [Tnomaas Kpyra, ceKTopa, CerMeHTa 1 https://www.yaklass.ru/
54 [Tnomans Kpyra, CeKTopa, CerMeHTa 1 https://www.yaklass.ru/
55 [Tnomaas Kpyra, ceKTopa, CerMeHTa 1 https://www.yaklass.ru/
56 [ToHsITHE O IBMYKCHHUHU TUIOCKOCTH 1 https://www.yaklass.ru/
57 [MapasuienbHbId TIEPEHOC, TOBOPOT 1 https://www.yaklass.ru/
58 [MapaieNbHbIi IEPEHOC, TTOBOPOT 1 https://www.yaklass.ru/
59 [MapanienbHbIii IEPEHOC, ITOBOPOT 1 https://www.yaklass.ru/
60 [TapanenbHBIN TIEpEHOC, TOBOPOT 1 https://www.yaklass.ru/
61 [TpumeHeHne NBIKSHUH TIPU pEIICHHN 1 https://www.yaklass.ru/

3a7a4

KonrponpHas pabora 1o Temam https://www.yaklass.ru/
62 "[IpaBuiibHBIE MHOTOYTOJIbHUKH. 1

OxkpyxHOCTb. [[BU>KEHHUSI TITOCKOCTH"

[ToBTOpEHwUe, 00001IeHME, https://www.yaklass.ru/
63 cucTeMaTH3anus 3HaHui. V3mepenue 1

reOMETPUYECKUX BEJINYHH.

TpeyroapHUKH

[ToBTOpEHwUe, 00001IEeHHE, https://www.yaklass.ru/
64 CHCTeMaTH3aIns SHaHMA.

[MapamienbHble W TEPIEHIUKYIISIPHbIE

psIMbIE

[ToBTOpeHwME, 000011IeHHE, https://www.yaklass.ru/
65 cucreMaTtusanus 3HaHui. OKpyKHOCTb 1

u Kpyr. ['eomerpruueckue nmocTpoeHus.
YTib1 B OKPY>KHOCTH
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[ToBTOpeHwME, 000011eHME, https://www.yaklass.ru/
66 CHCTEMAaTH3alMs 3HaHW. BrucaHnable 1
u OIMCAHHEIE OKPYXHOCTH
MHOTOYTOJIbHUKOB
67 HTorosast KOHTpOJIbHAs paboTra 1 https://www.yaklass.ru/
68 IToBTOpEHHUE, 0000111EeHME, 1 https://www.yaklass.ru/
CHCTEMAaTHU3alus 3HAHUI
OBIIEE KOJIMYECTBO YACOB 110 68

I[TPOTPAMME
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OIEHOYHBIE MATEPHAJIbI

Marematuka (anreOpa, TeOMETpHsL, BEPOSTHOCTD U CTATUCTHUKA)

OcHOBHBIMU (OpPMaMu MPOBEPKM 3HAHUN M YMEHMH Yydaluxcs MO MaTeMaTUKE SBIIAIOTCA
MUCHMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OIPOC.

IIpy oLleHKE MUCBMEHHBIX U YCTHBIX OTBETOB YYHTENb B IIEPBYIO OUEPEb YUUTHIBACT IOKA3aHHBIC
ydalumucs 3HaHMs M yMeHus. OLlieHKa 3aBUCHT TakKXe OT HaJMuus M XapakTepa IOIpEIIHOCTEM,
JOIYIIEHHBIX yYalIuMUCS.

Cpenu norpemHocTeil BBLACSIIOTCS OIMOKH U HeloueThl. [1orpenHocTh cuuTaeTcst OMmmuOKoM, eciiu
OHA CBHUJETEIBCTBYET O TOM, YTO YYEHUK HE OBJIAJIE] OCHOBHBIMM 3HAHUSMHU, YMEHUSIMH, YKa3aHHBIMU B
IIporpaMMe.

K HemoderaM OTHOCATCS IOTPEIIHOCTH, CBHJIETEIBCTBYIOLNIME O HEAOCTATOYHO IIOJHOM WU
HEJ0CTaTOYHO IPOYHOM YCBOEHHWU OCHOBHBIX 3HAaHUM M yMEHUH MU 00 OTCYTCTBUM 3HAaHUHU, HE
CUMTAIOLMXCS B IIPOrpaMMe OCHOBHBIMU. Henmoderamm Takke CUMTAIOTCS: IOTIPEIIHOCTH, KOTOpPBIE HE
IPUBEJIM K HMCKa)XEHHUIO CMbICIA IOJYYEHHOTO YYEHHMKOM 3aJaHMsl WIM CHOCc00a €ro BbIIIOJHEHUS;
HEeaKKypaTHasl 3al1UCh; HEOPEKHOE BHIIIOJIHEHUE YepTexa.

I'panuna Mexay ommOKaMu M HEAOYETAMU SIBJISIETCSI B HEKOTOPOU cTeneHu yciaoBHOU. [Ipu ogHux
OOCTOSTENLCTBAX JIONYIIEHHAs YYallUMHCS IOIPEIIHOCTh MOXKET paccMaTpUBATBhCS YUYUTEIEM Kak
omunOKa, B Ipyroe BpeMs U MpH JAPYrux 00CTOATENbCTBAX - KaK HEJT0YET.

3ajaHus 1)1 yCTHOIO U MHCBMEHHOI'O OIIPOCa YyYalIMXCs COCTOSAT U3 TEOPETUYECKHX BOIIPOCOB U
3a1a4.

OTBeT Ha TEOPETHUYECKUH BONPOC CUUTAETCH OE3yNpeuHbIM, €CIU MO CBOEMY COJEP’KaHHIO
MOJTHOCTBIO  COOTBETCTBYET BOINPOCY, COAEPKUT BCE HEOOXOMUMBIE TEOpETHUYECKHE (aKThl s
00OCHOBAaHHBIE BBIBOJBI, @ €ro M3JIO)KEHHE W INHCbMEHHAs 3allUCh MaTeMaTH4YeCKU TIpaMOTHBI U
OTJINYAIOTCS MOCIIEA0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaum cuuTtaercs Oe3yNpeuHbIM, €CJIM TPaBHIBHO BBIOpaH CIOCOO pEIIeHUs, camo
pelIeHre CONPOBOXKAAETCI HEOOXOIMMBIMU OOBSICHEHUSMHU, BEPHO BBINOJHEHB! HY)KHbBIE BBIYUCIICHUS U
npeoOpa3oBaHus, MOJIy4YeH BEpHBIN OTBET, OCIEI0BATEIBHO U AKKYPATHO 3alIUCAHO pEIlIeHHE.

VYyutenb MOXKET MOBBICUTb OTMETKY 3a OpPUTHMHAJIBHBIM OTBET HAa BONPOC WM OPUTHHAIbHOE
pelleHne 3a1aud, KOTOpbIE CBHJETENBCTBYIOT O BBICOKOM MAaTEMATHUYECKOM Pa3BUTHUH YYalllerocs; 3a
pelieHre Oosee CIOXHOW 3ajjaud WM OTBET Ha 0oJiee CIIOKHBIN BOIPOC, MPEAJIOKEHHbIE ydaleMycs
JOTIOJIHATENBHO MOCIIE BBIIIOJIHEHUS UM 3aJaHUMH.

Kpurepun ommbok:

K rpy0ObIM ommbkamM OTHOCATCS OIMOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE ydalumucs Gopmy,
MpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE MX NPUMEHSTh; HE3HAHHE NMPHUEMOB pEIICHMs 3a]ad,
paccMaTpUBaeMbIX B yUeOHHKAX, a TAK)KE BBIYMCIUTEIbHBIE OIIMOKH, €CIIM OHU HE SBIISIOTCS OMHMCKOMH;

K HerpyObIM ommbkaM OTHOCATCS: MOTEPSI KOPHS WJIM COXPAaHEHUE B OTBETE MOCTOPOHHErO KOPHS;
orOpacsiBaHUe 0e3 00BSICHEHUH OTHOTO U3 HUX M PAaBHO3HAYHBIE UM;

K Henmoueram OTHOCATCA: HEPAMOHAIBHOE PEIIEHUE, OIMCKHU, HEJOCTATOYHOCTh WJIM OTCYTCTBHE
MOSICHEHUH, 000CHOBAHUH B peIICHUSX.

OlLieHKa YCTHBIX OTBETOB

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUYEHUK:

MIOJIHO PACKPBUI CoiepKaHUe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMon U Y4eOHUKOM,
a TaKKe MPOJEMOHCTPUPOBAII 3HAHUS TPEBBIIIAIOIINE HOPMBI IIPOrpaMMBbl 111 TOTO KJIacca;

M3JI0’KAJ MATEPHAJl TPAMOTHBIM SI36IKOM B OIIPENIENICHHOM JIOTHYECKOU MTOCIIE0BATEIbHOCTH, TOYHO
HCIO0JIb3Ysl MAaTEMATUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

IIPABUJILHO BBIITOJHWI PUCYHKH, YEPTEXKH, TPaUKH, COMyTCTBYIOIINE OTBETY;

[I0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHHUSI KOHKPETHBIMU IPUMEpPAMU,
IIPUMEHATh UX B HOBOM CUTYyallMM IIPH BBIITOJIHEHUH IIPAKTHYECKOTO 3a1aHMS;

MIPOJEMOHCTPHUPOBAJ YCBOCHHE PaHEE M3YUYEHHBIX COMYTCTBYIOLIMX BOIPOCOB, CPOPMUPOBAHHOCTH
U YCTOWYMBOCTb UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHUH U HABBIKOB;

OTBEYaJl CaMOCTOSTENBHO.



OTBeT OLICHUBACTCSI OTMETKOM «4», €CIIi OH yJOBJIETBOPSIET B OCHOBHOM TPeOOBaHUSM Ha OLICHKY
«5», HO TIPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

B M3JIOKEHUHW JIOMYIICHBI HEOOJbIINE MPOOebl, HE HMCKAa3WBIIHNE MATEMATHYECKOE COACpP)KaHUE
OTBETA;

JOMYIIEHBI OAWH — JIBa HEJ04eTa IPH OCBEIICHUHW OCHOBHOT'O COJIEpKAHUSI OTBETA, UCIIPABICHHBIC
10 3aMEUYAHUI0 YUUTEIS;

JOTYIIEHBI omrOKa Wi 00Jiee IBYX HEA0UETOB IPU OCBEIIICHUU BTOPOCTEIICHHBIX BOIIPOCOB MJIU B
BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE 10 3aMEYAHUIO YUUTEJIS.

OT1MeTKa «3» CTaBUTCS B CICAYIONMIUX CITydasx:

HEMOJIHO WJIM HEIMOCJIEe0BATeIbHO PACKPBITO COACPNKAHME Marepualia, HO IOKa3aHO oOIiee
MMOHMMAaHHUE BOIMPOCa W MPOJEMOHCTPUPOBAHBI yYMEHUS, TOCTATOYHBIC /I JajJbHEHIIEro YCBOCHUS
MIpOrpaMMHOTO MaTepuaa (onpeaeieHHubie « TpeOOBaHUSIMU K MATEMATHUYECKOM MTOATOTOBKE YUAITUXCSI»);

UMENHCh 3aTPYAHEHUS WU JOMYIIeHbl OMIMOKK B ONpeAeNeHUH MOHATUN, HCIOIb30BaHUU
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKaX, BHIKJIA/IKaX, UCIPABICHHBIC TTOCIIC HECKOJIbKUX HABOJSIINX
BOIIPOCOB YUHUTEJIS;

YYEHUK HE CITPABUJICS C IPUMEHEHHEM TE€OPHH B HOBOW CUTYyaIlUU MPU BBIITOJIHEHUH MPAKTHYECKOTO
3aJlaHusl, HO BBIMOJIHIII 3aJJaHHsI 00513aTEIbHOTO YPOBHS CIIOKHOCTH T10 IaHHOHM TeMe;

MIPU 3HAHUU TEOPETUUYECKOI0 MaTepHalia BHISIBIIEHA HEAOCTaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHHH U HABBIKOB.

OT1MeTKa «2» CTaBUTCS B CICAYIONMIUX CITydasK:

HE PacKpBITO OCHOBHOE COJIep)KaHHEe yueOHOro MaTepuana;

OoOHapy»XEHO HE3HAHWE WM HEMOHMMAaHWE YYCHHKOM OOJbIIeH wWim HauOoJiee BaKHOW YaCTH
yueOHOTo MaTepuana;

JOMYIIEHbl OIIMOKKM B  ONpEAENIEHWH TIOHSATHH, TIPH HCIOJIB30BAHMH  MAaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTekaxX WM rpadukax, B BBIKJIAJIKAaX, KOTOPbIE HE HCIPABJICHBI MOCIE
HECKOJIbKUX HABOJIAIINX BOTIPOCOB YUUTEJISI.

OrneHKa TUCHbMEHHBIX KOHTPOJIBHBIX padOT U TECTUPOBAHUS

OT1MeTKa «5» cTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKHUX PACCYKJIEHUAX U 00OCHOBAHUU PEILICHUS HET MPOOETIOB U OMHUOOK;

B PEIICHUU HET MaTeMaTHYECKHUX OIITUOOK;

OtMmeTka «4» CTaBUTCS, €CIIH:

paboTa BBITIONHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CIU YMEHHe
000CHOBBIBATh PACCYKIEHUS HE SBIISIOCH CIIEITUATBHBIM 00BEKTOM TTPOBEPKH);

JIOTYIIeHA OffHA OLINOKA WM JIBa-TPU HEJl0YeTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Wiu rpaduxax
(ecmu 5TH BUBI pabOTHI HE SIBISUIUCH CHEIMATIbHBIM 00bEKTOM MPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIH:

JIOTIYIIEHbI Oosiee OJHOW OMMOKM WK Oojiee ABYX-TPeX HEJAO0YETOB B BBIKIAJKAX, UEPTEKAX WIH
rpadukax, HO y4daluiics Buageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCH, ECIHU:

JIOTYIICHBI CYIIECTBEHHBIE OIIMOKHM, TOKa3aBIIHMe, YTO YYaIlUiicSd HE BiIajeeT 00s3aTeIbHBIMU
YMEHHUSIMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.

TectoBbie pabOTHI OIICHUBAIOTCS CIEAYIOMUM 00pa3oMm:

«5»-90-100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0—49 %.



MMPOBEPSIEMBIE TPEBOBAHHMSI K PE3VJBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

7 KIIACC

Kon .
IDOBEDSIEMOLro IIpoBepsiemble  mpeaMeTHbIe  pe3yJbTaThl  OCBOCHHMSI  OCHOBHOM
poBep 00pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOI'0O 00111ero 00pa3oBaHus
pe3yJabTarta
6 ['eomerpus

Pacnio3HaBaTh M3y4yeHHBIE TI€OMETPUUYECKHE (QUIYphl, OIPENeNATh HX
6.1 B3aMMHOE PACHOJIOKEHHE, H300paXKaTh TEOMETPHUECKUE (PUTYPBI, BBITOIHATD

YCPTEKU 110 YCIOBUIO 3aJlavH. I/I3MepHTB JIMHEWHBIE U YTJIOBBIC BCJIMYUHBI.
Pemrats 3a1a41 Ha BBIYMCICHUC NJIMH OTPE3KOB U BCIWYMH YIJIOB

Henarb rpyOyl0 OILICHKY JWUHEWHBIX W YIJIOBBIX BEJIIMYMH TIPEIMETOB B
6.2 peasibHO KU3HH, pa3MepOB MPUPOIHBIX OOBEKTOB. Pa3nuuaTe pazmepsl 3THX
00BEKTOB MO MOPSAKY BEJIMUYUHBI

6.3 Ctpouth 4epTekH K FeOMETPUUECKHUM 3a/1adam

6.4 [Tonp30BaThcss TPU3HAKAMHU PABEHCTBA TPEYrOJbHHUKOB, HCIOJIB30BAaTh
NPU3HAKH U CBOMCTBA PaBHOOCPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUN 3a71a4

6.5 [TpoBOIUTH JOTHYECKUE PACCYKICHHUS C HCIIOJIb30BAaHHEM T'€OMETPHUYECKUX

TeopeM

ITonb30oBaTbcs MpU3HAKAMU PABEHCTBA IIPSIMOYIOJBHBIX TPEYTrOJIbHUKOB,
6.6 CBOMCTBOM MEJUaHbl, IPOBEACHHOM K THUIIOTEHY3€ NPSIMOYIOJBHOIO
TPEYrOJIbHUKA, B PEILICHUU T€OMETPUYECKUX 3a1a4

OnpenensaTh MapamieabHOCTh MPSIMBIX C TOMOIIBIO YTIOB, KOTOPBIE 00pa3zyeT
6.7 ¢ HUMH cekymas. Onpenensirts NapaieIbHOCTh MPSMBIX C TMOMOIIBIO
PABEHCTBA PACCTOSIHUI OT TOYEK OJHOM IPSAMOM 10 TOUYEK APYroi IpsSMOU

6.8 Pemrate 3a1aun Ha KieT4aToil Oymare

[TpoBOANTDH BBIUMCIIEHUS M HAXOJUTh YHCIOBbIE U OYKBEHHbIE 3HAUEHUS YIJIOB
B F€OMETPUUYECKHUX 3a7a4ax ¢ UCIOJIIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB

6.9 Y MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX MPHU MEPECEUECHUN JIBYX
MapaJuleJbHbIX MpPAMBIX CeKylled. Pemare IpakTuyeckue 3anadyd  Ha
HAaxO/ICHUE YTJIOB

Bragete NOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONpPEIeiATh
6.10 OUCCeKTpUCY yIJla M CEpEeJUHHBIM MNEepIeHAMKYIIp K OTpe3Ky Kak
TreOMETPHUYECKHE MECTa TOUEK

®opMyIUpoOBaTh ONpEeAENeHUsI OKPYKHOCTH M Kpyra, XOpAbl M JuaMeTpa
6.11 OKPYXHOCTH, I10JIb30BaThCSI UX CBOMCTBAMU. Y METH IIPUMEHSATH 3TH CBOMCTBA
IIPU pElIeHUH 3a1a4

BriageTte MOHATHEM ONMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ ueHtp. [lomp3oBarbes GpakTaMu 0 TOM, YTO OUCCEKTPHUCHI YTIIOB

6.12 TPEYTOJIbHUKA TIEPECeKAIOTCS B OJHOH TOYKE, M O TOM, YTO CEPEIHHHBIC
MEPIECHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE
Brnagers moHsATHEM KacaTeNbHON K OKPY>KHOCTH, MOJIB30BAThCS TEOPEMOU O

6.13 MEePIEHANKYISIPHOCTA KacaTelIbHOW W paauyca, MPOBEAEHHOTO K TOYKE
KacaHus

6.14 [Tonp30BaThbCsl MPOCTEUIIMMU T€OMETPUYECCKUMHU HEPAaBEHCTBAMH, TIOHUMATh

UX ITPAKTUYECKUI CMBICI




HpOBOILI/ITB OCHOBHBIC I'€COMCTPHUYCCKUC MMOCTPOCHUA C ITIOMOIUIBIO MUPKYJIA U

6.15 .
JUHENHKH
8 KJIACC
Kon .
pOBeEpsIEMOro IIpoBepsiembie _ Hpe/MeTHbIE  Pe3y/ILTAThl  OCBOGHHSI  OCHOBHOI
o0pa3oBaTeJIbHOM NMPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 ['eomerpus
6.1 Pacnio3naBath OCHOBHBIC  BUJIbI YEeThIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
H0JIb30BAThCSl MX CBOMCTBAMM IIPU PELIEHUH T€OMETPUUYECKHX 33134
6.2 [TpuMeHATH CBOWMCTBA TOUYKU IEpPECEUEHUs MeJUaH TpeyrojbHHKa (LIEHTpa
Macc) B PEIICHUH 33]1a4
Brnaners noHsTHeM cpeiHel IMHUU TPEYTOJIbHUKA U TPANeH, TPUMEHATh UX
6.3 CBOMCTBA IIpU PELICHUHM IeOMeTpUUYecKuX 3anad. llosmb3oBaThCs TeopeMon
daneca U TeopeMOi O MPONMOPLHOHAIBHBIX OTPE3KaxX, MPUMEHATh UX I
pellIeHus] TPAKTUYECKUX 3a1a4
6.4 [TpuMeHsTh IpU3HAKY NI0JI00US TPEYTOJIbHUKOB B PELICHUH T€OMETPUUECKUX
3aj1a4
[Tons3oBatbess Teopemoil Iludaropa st pemeHuss reOMETPUYECKUX U
6.5 npakTuueckux 3aaad. CTpoutb MATEMATHYECKYIO MO/ B NMPAKTHYECKAX
3aJa4ax, CaMOCTOSTEIbHO JelaTh 4YepTEX M HAXOAWUTh COOTBETCTBYIOIIME
JUTMHBI
Bnagerp moOHATHSMM CcHHYyca, KOCHMHyCa W TaHTE€HCAa OCTpPOro yria
6.6 IPSIMOYTOJBHOTO TpeyrojbHuKa. [lonp30BaTbcs 3TUMHU MOHATUSAMHU VIS
pelIeHus: MPaKTUUECKUX 3a7a4
Boruncnsate (pa3nuuHbIMH cioco0aMu) IJIOLIaAb TPEYTOJIbHUKA U IJIOLIAAN
6.7 MHOTOYTOJIBHBIX (Uryp (MONB3ysACh, IZle HEOOXOAMMO, KaJbKYyJISTOPOM).
[TpuMeHsITh MOTy4YeHHbIE YMEHUS B IPAKTHUECKUX 3a7a4ax
Bnaners MOHATHUSMH BINHCAHHOTO M IIEHTPAJIBHOIO YIJIA, HCIOJIb30BATh
6.8 TEOpEMBbl O BIMCAHHBIX yIiax, yrjlax Mexay XopJaMu (CEeKyIIMMH) U yrie
MEXJly KacaTeJIbHOM U XOpAOH IIPU PEIIEHUU TE€OMETPUUECKHUX 3314
6.9 Bnaners MOHATHEM OINHCAHHOIO YeTBIPEXYTOJIbHUKA, TPUMEHATh CBOMCTBA
OMKMCAHHOTO YEThIPEXYTOJIbHUKA IPU PEIICHUH 3aa4
[IpyMeHsITh MOJy4eHHbIE 3HAHHS Ha MPAaKTHKE — CTPOUTh MaTeMaTUYecKue
6.10 MOJEIN U1 3a7ad pEeaJbHOM JKU3HU W TPOBOJUTH COOTBETCTBYIOLIME
BBIUMCJICHHS] C TPUMEHEHUEM TO0JI00UsS U TPUTOHOMETPHUH (ITOJIb3YACH, TJie
HE00X0IMMO, KAJIbKYJISITOPOM)
9 KJIACC
Kon .
R ——— IIpoBepsiembie _ TpeIMeTHbIE  Pe3y.IbTAThl  OCBOGHHSI  OCHOBHOI
0o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJabTarTa
6 ['eomerpus
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKUMH OCTPHIX YIJIOB, HAXOAUTh C UX

MIOMOIUIbIO Pa3IMYHBIE AJIEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pELIeHHE




6.2

6.3

6.4

6.5

MPSIMOYTOJIBHBIX TPEYrOJbHUKOBY). HaxoIuTh (¢ MOMOIIBIO KaJbKYJISATOPA)
JUITMHBI ¥ YTIIBI ISl HETAaOJMUYHBIX 3HAUCHU N

ITons30BaThCA (bOpMy.]'IaMI/I MNPUBCACHUA U OCHOBHBIM TPUI'OHOMCTPHYCCKHUM
TOXACCTBOM AJIA HAXOXKIACHUA COOTHOIICHUM MCKAY TPUTOHOMETPUUCCKUMU
BCIIMYHNHaAMU

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB Ul HAXOXKIEHUS Pa3INYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEUIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX IPU
pELICHUU T€OMETPUYECKUX 3a1a4

Bnagets monsatusimu mpeoOpa3zoBaHusi 1010011, COOTBETCTBEHHBIX 2JIEMEHTOB
nono6ueix ¢uryp. Ilomb3oBaTbes CBOWCTBaMH TOJMOOUS TIPOU3BOIBHBIX
buryp, yMmMeTh BBIUMCIATH JUIMHBI U HAXOJUTh YIJIBl y MOJOOHBIX (UTYP.
[IpumeHnsaTh cBoOCTBa MOAOOUS B MPAKTHYECKUX 3a/7auax. Y METh MPUBOJIUTH
IpUMEPBI TOAOOHBIX (PUTYp B OKpYKAIOIIEM MUPE

[Tonp30BaTbesi TEOPEMaMU O TIPOM3BEACHUU OTPE3KOB XOPJI, O MIPOU3BEICHUN
OTpPE3KOB CEKYIIHUX, O KBaJ[paTe KacaTelbHOM

6.6

[Tonp3oBaTbcss BEKTOpaMH, MOHMMAaThb MX TEOMETPUYECKHH U (PU3NYEeCKUH
CMBICJI, IPUMEHSTh WX B PEIICHUH T€OMETPUYECKHX M (PU3UUECKUX 3a1ad.
[TpuMeHATH CKaJIIpHOE NPOM3BEACHUE BEKTOPOB JJIsl HAXOKICHUS JUIMH U
yIJI0B

6.7

6.8

ITons30BaThCA MCTOJOM KOOPAWHAT Ha IIJIOCKOCTHU, IPUMCHATH €0 B pCIICHUN
FCOMCTPHUYCCKUX U MMPAKTUYCCKUX 3a1a4d

BJ'IaILCTB MOHATHUAMU NPAaBUIIBHOTO MHOI'OYTOJIbBHHUKA, IJIMHBI OKPYXKXHOCTH,
JJIUHBL OYT'H OKPYXHOCTH H paI[I/IaHHOI\/JI MCpbI yTijia, YMCTb BBIYHCIIATH
miomazas Kpyra u c€ro YacTeu. HpI/IMeHHTL MOJIYUCHHBIC YMCHHUA B
MPAKTUYCCKUX 3aJjadax

6.9

6.10

Haxoauth ocu WM LEHTPbl CUMMETpUM (UTYp, NPUMEHSTH JIBUKCHUS
IIJIOCKOCTH B IIPOCTEHIINX CIydasx

IIpyuMeHATh MOJIy4EHHBIE 3HAHMSI HAa NPAKTHKE — CTPOUTh MAaTEMaTUYECKUE
MOJEIN Ui 3a7ad peaJbHOM >KU3HU U TNPOBOJUTH COOTBETCTBYIOIIHE
BBIYUCIICHUS] C MPUMEHEHHEM MO0J00US M TPUTOHOMETPHUYECKUX (DyHKIIHMA
(monb3ysich, rAe HE0OOX0IUMO, KATIBKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA

6 I'eomerpust
HavanpHblie nonsTus reomerpuu. Touka, mpsimasi, OTpE30K, Jy4. Yroia. Buasl yrios.

6.1 Beprukansable U cMexHble yribl. buccekrpuca yria. JIoMaHasi, MHOIOyTOJIBHUK.
[TapanmienbHOCTh U NEPIEHIUKYISIPHOCTD MIPSIMBIX

6.2 Cummerpuunsie ¢urypbl. OCHOBHBIE CBOICTBa OCEBOM cuMMeTpuu. lIpumepsr
CUMMETPHUU B OKPYKAIOILEM MUPE

6.3 OCHOBHBIE IIOCTPOEHHUS C MOMOILBIO LUPKYJISA U JUHEHKHU. TpeyronpHuk. Beicora,
MeraHa, OMCCEeKTpHCa, MX CBOMCTBA

6.4 PaBHOOe1peHHBIN U PaBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroyibHUKA

6.5 CBoiicTBa M INpHU3HAKM pPABHOOEIPEHHOro TpeyrojibHuka. IIpu3Haku paBeHCTBa
TPEYroJbHUKOB

6.6 CpolicTBa W MpHU3HAKU MapajUiesibHbIX MNpsAMbIX. CyMMma YIJIOB TpEyrojibHUKA.
Buewnue yrisl TpeyrojpHuKa
[Ipsamoyronbublii  TpeyroapHuk.  CBOWCTBO ~ MeQuaHbl  NPSMOYIOJIBHOTO

6.7 TpPEYroJbHUKa, IPOBEIEHHON K runorenyse. [Ipu3Haku paBeHCTBaA MPSAMOYTOIbHBIX
TPEYroJbHUKOB. IIpAMOYTOJIBHBIN TPEYTOJIbHUK C yIiIoM B 30°
HepaBeHcTBa B reOMETpHH: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE

6.8 JIOMaHOW, TeopeMa O OonbloieM yrie W OOJNbIIeH CTOpPOHE TPEYTrOJbHUKA.
[lepneHIuKyIsp M HAKJIOHHAs

6.9 I'eomerpuueckoe mecto Touek. buccekrpuca yria u CepeIMHHbBINA NEPIEHANKYIISIP K
OTPE3KY KaK Fr€OMETPUYECKHE MECTA TOUEK

6.10 Oxpy’KHOCTb U KpYT, XOpZia U JUaMeTp, UX CBOWCTBA. B3anmMmHOe pacroyiokeHne
OKpYHOCTH U npsiMoii. KacarenbHast 1 cexyIiasi K OKpy>KHOCTH

6.11 Okpy’KHOCTb, BHHCaHHAas B Yyroj. BmucaHHas u onMcaHHas OKPYXHOCTU
TPEYroJbHUKA

8 KVIACC

Kon ITpoBepsieMblii 3J1eMEHT COAEPKAHMS

6 ['eomerpust

6.1 UYetsipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyToibHUK, pOMO, KBaZpaT, X MPU3HAKHU U CBOMCTBA

6.3 Tpaneuusi, paBHOOOKass Tpameuus, €€ CBOHCTBa W NpHU3HAKU. [IpsAMOyroipHas
Tpanenus

6.4 Merton yasoenust Mmeauansl. LlenTpansHas cumMmerpusi. Teopema Paneca u teopema
0 MIPONOPLIMOHAIBHBIX OTpE3Kax

6.5 CpenHue TMHUM TpeyrojabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [lonoGue  TpeyrosbHUKOB, Ko3(pduIHeHT mnoxodbus. IlpuzHaku nomoOHs
TpeyroyibHUKOB. [IprMeHeHre nogo0us Npy peleHNH IPaKTHYECKUX 3a/1a4

6.7 @opmyJibl Ui TUIOIAAN TPEYToJbHUKA, apajielorpaMMa, poMOa 1 Tpareuu




CpoiicTBa muomaaeil reomerpudeckux uryp. OTHOIIEHHE IMIIOMIAACH MOJ00HBIX

6.8
uryp
6.9 Boruncnenue miomazei TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema ITudaropa. [Ipumenenne Teopemsl [Iudaropa rnpu permeHnn NpakTHISCKUX
3a1a4
CuHyC, KOCUHYC, TAHT'€HC OCTPOT'0 YIJIa IPSIMOYTOJIBHOI'O TpeyroibHUKa. OCHOBHOE
6.11 TPUTOHOMETPUUIECKOE TOXKACCTBO. TpUroHoMeTpruieckue GyHKuu yrioB B 30°, 45°
u 60°
6.12 BnucanHble M IEHTpalbHbIE YIJIBI, YrOJI MEXIy KacaTeJbHOM M XOpIou. YTiibl
MEX1y XOpJaMH U CeKyLIUMU
6.13 BrnucaHnHble ¥ ONMCAHHBIE YETHIPEXYTOIbHUKU
6.14 B3anMuoe pacmnonoxenune AByX OKpykHocTeil. Kacanme oxpyknHocteit. OOmme
KacaTelbHbIE K ABYM OKPYKHOCTSAM
9 KJIACC
Kona IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomeTpust
61 Cunyc, xocunyc, tanreHc yrinoB or 0 no 180°. OcHOBHOE TPHUIOHOMETPUYECKOE
TOXJ1eCTBO. POPMYJIbI IPUBEACHHUS
6.2 Pemenne TpeyronpHukoB. Teopema KOCMHYCOB M TeOpeMa CHHYCOB. PemnieHue
MPaKTUYECKHX 3aJ1a4 C UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [TpeoOpaszoBanue mopoowus. [1o100rMe COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 mnpou3BeNEHUH OTPE3KOB XOpJl, TEOPEMbl O NPOU3BEACHUHM OTPE3KOB
CEKYILHX, TEOpEMa O KBaJipaTe KacaTeJIbHOU
Bekrop, anuHa (MOIysb) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, MPOTHUBOMOJIOXKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpalluu
HaJ BeKTopamu. Pa3noxeHune BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKalsipHOE NPOM3BEJIEHUE BEKTOPOB, IPUMEHEHUE JUIS
HAaXO0XJICHUS JUIMH U YTJIOB
JlexapToBBl KOOpPAMHATHI Ha IUIOCKOCTH. YPaBHEHHs NPSIMOM M OKPYKHOCTH B
6.7 KOOpAMHATaX, IEpPECeUEHUE OKPYKHOCTEH M MpsAMBIX. MeTox KOOpAMHAT M €ro
MIpUMEHEHNE
6.8 [IpaBUNIbHBIE MHOTOYTOJIbHUKH
6.9 JlnnHa OKPY’KHOCTH. I'panycHas m paauanHasi Mepa yria, BBIYHCICHHE IJIUH YT
OKpYKHOCTEH
6.10 [Tnomanp kpyra, cekTopa, CerMeHTa
6.11 JIBU>KeHMsT TUIOCKOCTM M BHYTPEHHHE CHUMMETpuu (uryp (sreMeHTapHbIe

npencrasienus). [lapamiensHeiil nmeperoc. [loBopot




ITPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHMUSA K PE3YJBTATAM
OCBOEHHSA OCHOBHOM OBPA30OBATEJIBHOM MPOT'PAMMBI OCHOBHOI'O OBIIIETO

OBPA3OBAHUA

Kon
NpPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble Tpe0OBaHUSI K NPeAMETHBIM Ppe3yJbTATaM OCBOCHUS
OCHOBHOH  o0pa3oBaTreJIbHOM  NpPOrpaMMbl  OCHOBHOIO  00mIEro
oOpa3oBaHusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATUSMU: MHOXECTBO, MOJMHOXKECTBO, ONEpaLUU
HaJ MHOXXECTBAMM; YMEHHUE ONEPUPOBATh MOHATUAMU: Tpad, CBA3HBIN rpad,
JIEPEBO, IUKJ, MPUMEHATh UX MPU PELIEHUM 3aj]ayd; YMEHHE HCIIOJIb30BaTh
rpaduyeckoe MpeAcTaBIeHne MHOKECTB ISl ONMCAHUS PEaTbHBIX MPOIECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX yUYEeOHBIX IPEAMETOB

YMeHue onepupoBaTh IOHATHAMM: OIpPEACIICHHE, aKCHOMa, TEeOopeMa,
JI0Ka3aTeNbCTBO; YMEHHME PACIO3HABATh UCTUHHBIC U JIOXKHBIEC BHICKA3bIBAaHUS,
IIPUBOAUTH IIPUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBaHUI

YMeHue onepupoBaTh NOHATUAMU: HATYPAJIbHOE YUCIIO, IIPOCTOE U COCTAaBHOE
YUCJIO0, AETUMOCTh HATyPAJIbHBIX YHCEN, TPU3HAKH JAEITUMOCTH, LIEJI0€ YHCIIO,
MOJ1yJIb YHCIa, OOBIKHOBEHHAs APOOb U JecATUYHAs IPOOb, CTAaHAAPTHBIN BU]T
YHClia, PalMOHAILHOE YHCIIO, UPPAIMOHAIBLHOE YHUCIO, apu(METHICCKUi
KBaJPaTHBI KOPEHb; YMEHHUE BBINOJIHATH JIEUCTBUS C YUACIAMU, CPABHUBATD U
YIOPSAOYMBATh YHUCIA, MPEACTABIATh YWCIAa HAa KOOPAWHATHOW NPSMOM,
OKpYIJISITh 4HMCJA; YyMEHUE JenaTb NPUKUAKY W OLEHKY pe3yJbTaTa
BEIYHCIICHUH

VYMeHue omnepupoBaTh IOHATHSAMH: CTENEHb C LEJNbIM [OKa3aTeJeM,
apuMeTHyecKuil KBaJpaTHbI KOPEHb, MHOTOWIEH, ainredpandeckas Apoob,
TOKIECTBO; 3HAKOMCTBO C KOPHEM HaTypajibHOI CTeNeHU OOJIbIlle €JMHUIIBI;
YMEHHE BBINOIHATH Pacué€Thl 10 popMyJsiam, IpeoOpa3oBaHus LEbIX, JPOOHO-
pallMOHANIBHBIX BBIPAKEHUM M BBIPAKEHUH C KOPHIMHM, pas3sIoKEeHUE
MHOTOWJIEHA Ha MHOXHUTEIH, B TOM YHCIIE C HCIIOJNb30BaHUEM (opmy
Pa3sHOCTH KBaJIpaToOB M KBaJ[paTa CyMMbI U pa3HOCTH

YMeHHe onepupoBaTh NOHATUAMHU: YACIOBOE PABEHCTBO, YPABHEHHUE C OJHOU
IIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHON; yMEHUE
pewmiath JIMHEHHBIE M KBaJpaTHbIE YypaBHEHHs, ApPOOHO-pallMOHAJIbHbIE
YpaBHEHUs C OJHOW IEPEMEHHOW, CHCTEMBI JIBYX JIMHEHHBIX YpPaBHEHMIA,
JMHEWHbIE HEPABEHCTBA U UX CUCTEMBI, KBaIpaTHbIE U APOOHO-pAallMOHAIbHbIE
HEPaBEHCTBA C OJHOW NEPEMEHHOM, B TOM YHCIIE MPU PEIICHUN 3a7ad U3
JpYrux IpeAMETOB M IPaKTUYECKMX 3aJad; YMEHHE HCIOJIb30BaTh
KOOPJMHATHYIO TPSIMYI0O M KOOPAMHATHYIO IUIOCKOCTh MJII H300pa)KeHUs
pELICHUN YPaBHEHM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHUAMHU: (QYHKUUS, TpapuK QYHKUUH, HYIH
GyHKIUM, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, ITPOMEXKYTKH BO3pacTaHMUs,
yObIBaHMs, HauOoNblIee W HAUMEHblIee 3HAYeHHS (YHKUUH; YyMEHHUE
ONCprupoOBaThH IIOHATHUSAMMU: npsamas IMpONMOPHUOHAIIBHOCTD, JIMHEHHAS
byHKuMsA, KBaApaTuyHas (YHKUMSA, oOpaTHas MPONOPLUOHATIBHOCTb,
napabosia, runepoosa; yMeHue CTpouTh rpaduku (YHKIHM, HCIOIb30BaTh
rpaduku IS ONpENeNeHUs CBOWCTB MPOILIECCOB W 3aBHUCHMOCTEH, s
petIeHus 3a1a4 U3 APYrux y4eOHBIX MPEeIMETOB M PealbHOM KU3HU; yMEHHE
BBIpa)KaTh (POPMYJIAMHU 3aBUCHMOCTH MEXY BETUYMHAMU

Ymenune OMNCPpHUPOBATH MOHATHUAMU: TOCIICAOBATCIIBHOCTD, apI/I(bMeTI/ILIeCKaH u
reoOMEeTpUYecKasi  MPOTPECCHU;  yYMEHWE  WCIONb30BaTh  CBOMCTBA




MOCJIEeI0BATENbHOCTEH, (POPMYNIBI CyMMBbI M OOLIET0 WieHa IMpH PeleHHU
3ajiay, B TOM 4YMCJI€ 3a]1a4 U3 APYTruX y4eOHBIX MPEIMETOB U pealIbHOM KHU3HU

VYMeHue pemars 3a7aud pa3HbIX TUIIOB (B TOM YMCIIE€ Ha MPOLEHTHI, JOJIH U
YacTH, JIBUKEHHE, pabOTy, IEHY TOBAPOB U CTOMMOCTH IMOKYIOK U YCIYT,
HQJIOTH, 3aJadyd M3 oOO0JacTH yNpaBIE€HUS JIMYHBIMU M CEeMEHHBIMU
¢uHaHCAMM); YMEHHE COCTaBJISITh BBIPAKCHHS, YpaBHEHHs, HEPABEHCTBA U
CUCTEMBI II0 YCJIOBHMIO 3a1a4yd, MCCIENOBATh IIOJIYyYEHHOE pELICHUE U
OLIGHUBATh MPABJIONOA00HOCTh MOJYUYCHHBIX Pe3yJIbTaTOB
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YMeHue onepupoBaTh MOHATHAMHU: (PUTYpa, TOUYKA, OTPE3OK, MpsMast, Jyd,
JIOMaHas, yrojl, MHOTOYIOJbHUK, TpPEYrOJbHHUK, PaBHOOEIPEHHBIH U
PaBHOCTOPOHHUI TPEyroJIbHUKH, INPSAMOYIOJbHBIA TPEYroJIbHHUK, MEAMaHa,
OucceKkTpuca U BbICOTA TPEYrOJIbHUKA, YETHIPEXYTOJNbHUK, apauIeIOrpaMM,
poMO, MpSAMOYTOJILHUK, KBaJIpaT, Tpareluus; OKpy>KHOCTb, KpyT, KacaTelbHas;
3HaKOMCTBO C IPOCTPAHCTBEHHBIMU (pUTypaMu; yMEHHE pelaTh 3a/1a4H, B TOM
quCclie U3 TOBCEAHEBHON KU3HU, HA HAX0XKJIEHUE T€OMETPUUYECKUX BEJIMYMH C
MIPUMEHEHHUEM U3YUYEeHHBIX CBOMCTB puryp u ¢akton

YMeHue omnepupoBaTh  MOHATHSMHU: PABEHCTBO  (QUIYp, PaBEHCTBO
TPEYrOJbHUKOB; MMapajUIeIbHOCTh M MEPHEHAUKYJISIPHOCTh MPSIMBIX, YIOJ
MEXy MPsIMBIMHU, MIEPIECHIUKYISIP, HAaKIIOHHAsSI, POEKIUs, oaodue ¢uryp,
NOJ00HBIE TPEYTOJIBHUKH, CHMMETPHS OTHOCHTEIBHO TOYKH M TPSMOI;
YMEHHE paclo3HaBaThb pPABEHCTBO, CHMMETPUI0O M mopodue uryp,
[apajuIeJIbHOCTD U NEPIIEHUKYJIIPHOCTD IPSIMBIX B OKPY’KaIOLEM MHUpE
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YMeHue onepupoBath MOHATHIAMHU: JUIMHA, PACCTOSTHUE, YTOJI (BEJIMYUHA YA,
CHHYC U KOCUHYC yTJia TPEYTOJIbHUKA), TIJIOIIA/(b; YMEHHE OIICHUBATh pa3MepPhl
MPEeIMETOB U OOBEKTOB B OKPY>KAIOIIEM MUPE; YMEHUE MTPUMEHSITH (POPMYIIBI
nepuMeTpa M IUIOMAd MHOTOYTOJBHUKOB, JUIMHBI OKPY>KHOCTH U TUIOIIAIA
Kpyra, o0bema MpsIMOYTOJbHOTO TMapaieNienuneia; yMEHHEe MNPUMEHSThH
MIPU3HAKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YTJIOB TPEYTOJIbHUKA,
teopemy Iludaropa, TpUroHoMeTpu4eCKre COOTHOIICHUS JJISi BBHIYUCIICHHS
JUTMH, PACCTOSIHUM, TUIOIIAICH

12

YMeHnue n3o0paxars II0CKrue GUrypbl 1 X KOMOMHALIMH, IPOCTPAHCTBEHHbIE
GUrypsl OT pykH, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U 3JEKTPOHHBIX
CPEJICTB IO TEKCTOBOMY WJIM CHMBOJIbHOMY OIMCAHHIO

13

YMeHne onepupoBaTh IMOHATHAMH: IPSMOYTOJbHAs CHCTEMA KOOPJMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOM3BEICHHUE BEKTOpAa HA
YHUCJI0, CKATISIPHOE POU3BEAEHUE BEKTOPOB; YMEHUE UCIIOIb30BATh BEKTOPHI U
KOOPJMHATHI IS MPEICTaBICHUS JAaHHBIX U PEIICHMS 3a1a4, B TOM YHCIE U3
JIPYTUX y4eOHBIX PEAMETOB U pealbHOM KU3HU
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YMeHue onepupoBaTh MOHITHSIMH: CTOJIOUMKOBBIE M KPYTOBBIE IHAarpamMMbl,
TaOIUIIBI, cpeiHee apupMeTHIecKoe, Merana, HanOoJbllee 1 HauMEHbIIIee
3HAYEHUSs, pa3Max YMCIOBOTO Ha0Opa; yMEHHE U3BIIEKATh, HHTEPIIPETUPOBATD
U TpeoOpa3oBbIBaTh HH(POPMAIUIO, MPEACTABICHHYIO B Ta0iMIaX M Ha
quarpamMmax, OTPaKalolyl0 CBOHCTBA W XapaKTEPUCTUKHU PEabHBIX
IIPOLIECCOB U SIBJICHUI; YMEHHE paclo3HaBaThb W3MEHUMBBHIE BEIMYMHBI B
OKpYXaroIeM MUpe
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YMeHue omnepupoBaTh TMOHIATHAMH: CIYYalWHBIA  OMBIT  (CIyY4alHBIN
HKCIEPUMEHT), 3I€MEHTapHOE COOBITHE (3JIEMEHTAPHBIN UCXOM) CIy4aifHOTO
OMbITa, CIy4yallHOE€ COOBITHE, BEPOSTHOCTh COOBITHSA; YMEHHE HaXOIUTh
BEPOSITHOCTH CIIy4allHBIX COOBITMM B ONBITaX C PAaBHOBO3MOXKHBIMH
AIIEMEHTAapHBIMU  COOBITHSIMH;  yMEHHME  pelaTh  3aJadd  METOJOM
OpPraHM30BaHHOTO Iepebopa M C HUCMOJIb30BAHUEM IpaBHJA YMHOXCHHUS;




YMCHHUC OLCHUBATH BCPOATHOCTU PCAJIbHBIX COOBITHH U HBHCHHﬁ, IIOHUMAThb
POJIb NPAaKTHYCCKH JOCTOBEPHBIX U MaJIOBEPOATHBIX COOBITHH B OKpYy»KarimeM
MHUPEC U B JKU3HH, 3HAKOMCTBO C IIOHATHECM HC3aBUCHUMBIX COGBITHfI;
3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCET U €TI0 POJIBIO B MAaCCOBBIX SIBJICHUAX

VYMeHue BbIOMpPaTh MOAXOMAIIMHA HM3y4YEHHBIH METOJA Ul peLICHUs 3ahauH,
IIPUBOAUTH IIPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEH B MpUPOIE U
JKU3HU, pacCIO3HAaBaTh IIPOSIBICHUE 3AaKOHOB MAaTEMaTHKH B HCKYCCTBE,
OIMUCBHIBATh OTJAEIBHBIC BBINAIOIIMECS PE3YyJIbTaThl, IIOJYyYEHHBIE B XOJE
pa3sBUTHsA MaTEMAaTUKU KaK HayKH, NPUBOAUTH IPUMEPbl MAaTEMATHYECKHX
OTKPBITUM U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU
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HEPEYEHB 3JIEMEHTOB COAEPKAHMUS, IPOBEPAEMBIX HA OI'D 10 MATEMATUKE

Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

11 Harypasbnsie u nensie yncna. [Ipu3Haky JenMMOCTH HEIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JISCATUYHBIE APOOH, TPOLIEHTHI, 0ECKOHEUHBIE TEPUOHUICCKHIE APOOH

1.3 Pannonanbuble yncna. Apudmernyeckue onepaiyy ¢ palMoHAIbHBIMU YUCIAMU

1.4 JHeiictButenpHbie yncia. Apudmernyeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YHCIaMHU

15 HpI/I6J'II/I>I(éI-£HBIe BBIUMCJICHHUS], TIPaBUJIa OKPYTJICHUS, IPUKUAKA U OLIEHKA pe3ylibTaTa
BBIYUCIICHUH

2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHBIE BbIpaKeHHUs (BBIPAKECHUS C TIEPEMEHHBIMH )

29 Crenenb ¢ 1enbIM nokaszareneM. CTeneHb ¢ pallMOHAJIBHBIM Noka3areneM. CBoiicTBa
CTETIeHU

2.3 MHorousneHsl

24 Anrebpanyeckast 1poOb

25 Apudpmernueckuii KOpeHb HaTypasibHON creneHu. JleiicTBus ¢ apudmMerndeckumu
KOpPHSIMU HaTypaJIbHOW CTETIEHU

3 YpaBHEHUs U HEpaBEHCTBA

3.1 Lensle 1 1poOHO-palioHaIbHble ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH YpaBHEHUI

3.2 Lenbie n 1poOHO-paroHaNbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB

3.3 Pernrenne TeKCTOBLIX 32424

4 YucnoBble NOCIE10BATENbHOCTH

4.1 ITocnenoBaTeNbHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEHN

4.2 ApudmeTrnueckas U reomeTpuyeckas nporpeccuu. @opmyiia CI0XKHBIX MPOIIEHTOB

5 OYHKIIMHN
Oynkuus, cnocoOsl 3aganus ¢yHkuuu. ['padpuk ¢pynkuun. O6nacTs onpeneneHus u

51 MHOXecTBO 3HadeHnd ¢(yHkmun. Hymn ¢yHkmum. [IpoMekyTKHn 3HAKONOCTOSHCTBA.
[IpomMexyTKM MOHOTOHHOCTH (PYHKUIMH. MaKCUMyMbl M MHMHHUMYMbI (YHKIIHH.
HawnOompIiee 1 HanMeHblee 3HaYeHNE PYHKIIUU Ha TPOMEKYTKE

6 KoopanHatsl Ha IpsIMON U MIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue GuUrypsl 1 UX cBOicTBa

7.2 TpeyronbHUK

7.3 MHOroyrojibHUKHI




7.4

OKpy’>KHOCTb U KpYyT

7.5 N3mepenue reoMeTpuyecKuX BEITUYHH
7.6 BexTops! Ha II0CKOCTH

8 BeposSTHOCTB M CTaTUCTHKA

8.1 OnucarenpHas CTaTUCTUKA

8.2 BepositHOCTB

8.3 KomOuHaropuka

8.4 MHoxecTBa

8.5 I'padnr
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PABOYAS ITPOT'PAMMA
yueOHOro Kypca «BeposiTHOCTh U CTATHCTHKA)
TS ydanuxcs 7-9 KiaccoB

r. Boarorpanx 2026



MHNOACHUTEJIBHAS 3AIINCKA

B coBpemMenHOM 1M(POBOM MHpE BEPOSITHOCTh U CTATUCTUKA MPUOOPETAIOT BCE OOIBIIYIO
3HAYUMOCTb, KaK C TOYKHM 3PEHMS] MPAKTUYECKUX NPUIOKEHUI, TaK U UX pOJIM B OOpa30BaHUH,
HEOO0X0IMMOM KaXKI0MYy 4eJIoBeKy. Bo3pacraer uncio npodeccuii, mpu oBIageHUn KOTOPBIMH TpeOyeTcst
xopoinasi 6a3oBasi MOJrOTOBKAa B OOJIACTU BEPOSITHOCTH U CTAaTHCTUKH, TaKas MOJTOTOBKAa Ba)KHA IS
MIPOJIOJKCHISI 00pa30BaHUs U JIJISl YCIICITHON TPO(GECCHOHATBHOM Kaphephl.

Kaxxapiii yenoBek NOCTOSIHHO MPUHUMAET PEHICHHs] HA OCHOBE MMEIOLIUXCS Y HErO TaHHBIX. A JUIs
000CHOBAHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEAOCTATKA WIIM U30BITKA WH(OPMALIUKA HEOOXOANMO B
TOM YHCJIE XOpOoIIO c(hOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIICHHE.

MeHHO T03TOMY OCTPO BCTasia HEOOXOIUMOCTh COPMHUPOBATH Y ydamIuxcs (QyHKIMOHAIBHYIO
IPaMOTHOCTbh, BKJIIOYAIOIIYIO B c€0s1 B KaUECTBE HEOTHEMIIEMOI COCTaBIISIIOIICH YMEHHE BOCIIPUHUMATD U
KPUTUYECKH aHAIM3UPOBATh HWH(MOPMAIMIO, TPEJCTABICHHYI0 B pPAa3IMYHBIX (opmax, IMOHUMATH
BEPOATHOCTHBIA XapaKTep MHOTHX PEAIbHBIX MPOLIECCOB U 3aBHCUMOCTEH, MPOU3BOAUTH MPOCTEHIINE
BEPOATHOCTHBIE PACUETBHL.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH IIPUHIIUIIAMU cOOpa, aHATTN3a U MPEACTABIICHUS JaHHBIX
13 PA3IMIHBIX cep )KU3HU 00IIECTBA M TOCYIapCTBa MPUOOIIAST yIalTUXCs K OOIECTBEHHBIM HHTEPECAM.
N3yyenne OCHOB KOMOWHATOPUKM pa3BUBAET HABBIKM OpraHu3aluu Tmepedopa W mojcuéra vucia
BapHaHTOB, B TOM 4YHCJE€ B NMPUKIAJHBIX 33Jadax. 3HAKOMCTBO C OCHOBaMH TEOpHH TpadoB co3maér
MaTemMaThueckuii GyHaaMeHT ansi GopMUPOBAaHUS KOMIETEHIMH B 001acTH MHOOPMATUKH U IIU(PPOBBIX
TexHojorui. [Ipy M3y4eHHH CTAaTHCTUKH W BEPOSTHOCTH OOOTAIIAFOTCS TMPEICTABICHHS YYaIIUXCS O
COBPEMEHHOM KapTHHE MHUpPa U METOJaX €ro UcclieJoBaHus, GOpPMUPYETCS MOHUMAHUE POJIU CTATUCTUKH
KaK MCTOYHHKA COIHUAIBHO 3HAUYMMOW HMH(POPMALMK U 3aKJIAJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIIICHHS.

B cooTBeTcTBUU ¢ JaHHBIMU LIETSIMU B CTPYKType MporpaMMbl yueOHOTO Kypca «BepositHOCTh U
CTaTHCTHKA» OCHOBHOTO 0OIIero oOpa3oBaHUs BBIIEICHBI CIEAYIOUIUE COMAEPKATEIbHO-METOINYECKHE
muann: «lIpeacraBneHue MAaHHBIX M ONUCATeNlbHAs CTAaTUCTHKaA», «BepodaTHOCTHY, «IEeMEHTHI
KOMOMHATOpHUKNY, «BBeseHne B Teoputo rpadosy.

Conepxanne muann «lIpencraBieHne JaHHBIX U OMHUCATENIbHAS CTATUCTUKA» CIY>KUT OCHOBOM JIst
dbopMUpOBaHHS HAaBBIKOB pabOThl ¢ HHQOpPMAIMEH: OT YTeHHs M HMHTEpHpeTauud WHGOpMAIUU,
MIpEeACTaBICHHOM B TaO/MIlaxX, Ha IMarpaMmax u rpadukax, 10 cOopa, npejcTaBiICHUs U aHAIU3a JaHHBIX
C UCTIOJB30BAaHUEM CTATHCTUYECKUX XapaKTEPUCTUK CPEAHMX U paccenBaHusa. Paboras ¢ HaHHBIMU,
oOyyJaromuecss ydarcs CYHTBIBATh M HWHTEPIPETHPOBATH JaHHBIC, BBIIBUTATh, APTYMEHTHPOBATH U
KPUTUKOBATh MPOCTEUIINE THIIOTE3bI, Pa3MBILIUIATh HaJ (HaKTOpamH, BHI3BIBAIOIIUMU U3MEHYHBOCTh, U
OIICHUBATh WX BIIMSHUE HA PACCMATPHUBAEMbIC BEIMUYMHBI M MPOIECCHI.

NHTynTHBHOE NpeAcTaBiIeHUE O CIAy4yalHOM HM3MEHUYMBOCTH, UCCIEIOBAHHE 3aKOHOMEPHOCTEH U
TCHJICHIIUM CTAaHOBUTCS MOTHBHPYIOIIEH OCHOBOW IS WM3Y4YeHUsS TEOPUU BeposTHOCTeH. bombioe
3HAQUEHHE UMEIOT NPAKTUYECKHE 3aJaHusl, B YaCTHOCTU ONBITHl C KJIACCUYECKUMH BEPOSITHOCTHBIMU
MOJIETISIMHU.

[ToHsITHE BEPOSITHOCTH BBOJUTCS KaK Mepa MpaBIomnoo0us ciydailHoro coobrtus. [Ipu nuzydenun
y4eOHOTo Kypca oOydaromuecs 3HAKOMATCS C MPOCTEUINIMMH METOJaMU BBIYHCIICHHS] BEPOSATHOCTEH B
CIIy4alHBIX S3KCHEPUMEHTaX C PABHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU HCXOJAMH, BEPOATHOCTHBIMU
3aKOHAMH, TO3BOJISIIOIIUMH CTaBUTh W pemaTh Oojiee CIOXKHBIE 3a1add. B ydeOHBIM Kypc BXOIAT
HavyaJbHbIE MPEACTABICHUS O CIyYalHBIX BEIMUMHAX U UX YUCIOBBIX XapaKTEPUCTHKAX.

B pamkax yueOHOro Kypca OCymecTBIsIeTCSl 3HaKOMCTBO YYAIlIUXCsl C MHOKECTBAMU U OCHOBHBIMU
onepalus MU HaJl MHOXKECTBAMHU, pPACCMATPUBAIOTCS MPUMEPHI TPUMEHEHUS IJIsl pELISHUs 3a/a4, a TaKkxKe
HCIOJIb30BaHUS B JPYTUX MaTeMaTHYECKUX KypcaX U Y4eOHBIX MpeIMeTax.

B 7-9 xnaccax uzyvaercst yueOHbIH Kypc « BeposSTHOCTb M CTaTUCTHKa», B KOTOPBIM BXOJAT Pa3/iebl:
«IIpeacraBneHue JaHHBIX U OMUCATENbHAS CTATUCTHUKA», «BeposTHOCTEY», «DNeMEHTHl KOMOMHATOPUKIY,
«BBegenue B Teoputo rpadoB.

Ha n3ydenne yueOHOTO Kypca «BeposTHOCTh U cratucTtukay orBoautcs 102 gaca: B 7 kitacce — 34
yaca (1 gac B Hezemnto), B 8 kiacce — 34 yaca (1 yac B Henento), B 9 kiacce — 34 yaca (1 yac B Hezieno).



COJEPKAHUE OBYYEHUA
7 KJIACC

[IpencraBneHue AaHHBIX B BUAE TAOJUL, JUarpaMM, rpa@uxos. 3amojHeHHE TaOJHl, YTEHUE U
MOCTPOCHHE JHarpaMM (CTOJOMKOBBIX (CTONOUYATHIX) M KPYroBbIX). UTeHHE TIpaMKOB pealbHBIX
nporeccoB. M3Bneuenne nHpopmanum u3 [uarpaMM 1 Tabiinl, UCIIOJIb30BaHUE U MHTEPIpEeTalns JaHHbIX.

OmnucarenbHas CTAaTHCTHKA: cpegHee apuMeTHdecKkoe, MEAuaHa, pa3Max, HauOoubllee U
HauMEHblIee 3Ha4eHUs1 Habopa YMCIIOBbIX JaHHBIX. [IpuMeps! ciydaiiHOW H3MEHUHMBOCTH.

Cayvaiinplii SKcriepuMeHT (ONBIT) W ciy4aiiHoe coObiTHe. BeposrHocts u wactota. Pousb
MaJIOBEPOSITHBIX U NMPAKTHUYECKH JOCTOBEPHBIX COOBITUI B MpHUpOJE U B oOmecTse. MoHeTa U urpajibHas
KOCTb B TEOPUH BEPOSATHOCTEH.

I'pad, Bepmmna, peOpo. Cremenp BepumuHbl. Yuciao pédep M cymMmapHass CTENEHb BEpIUUH.
[IpencraBnenne o cBszHoctu rpada. Llemn m muxiel. [Tyt B rpadax. O6xon rpada (siinepoB myTs).
IIpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenue 3a1a4y ¢ noMoIikko rpagos.

8 KJIACC

[IpencraBnenue naHHBIX B BUJE TAOJIHUII, TUarpaMm, rpauKkoB.

MHOX€eCTBO, 3JIEMEHT MHOXECTBA, MOAMHOXKEeCTBO. Omnepaiuy HajJi MHOXXECTBAMU: O00bEIMHEHUE,
nepeceueHue, nomnosHeHne. CBOCTBaA onepanuii HaJl MHOKECTBAMU: TIEPEMECTUTEIHFHOE, COUETaTEeIBHOE,
pacmpenenuTenbHoe, BKIOUeHUs. lcmonb3oBaHue Trpaduueckoro MpeAcTaBICHUS MHOXECTB IS
OIMUMCAaHUs PCATBHBIX ITPOLCCCOB U SIBJICHI/II\/JI, IIpH pCUICHUHA 3aa4.

N3mepenue paccemBanus JaHHBIX. Jucmepcus W CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX HAOOPOB.
JlnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS CiTy4aifHOTro onbiTa. CiyuyaiiHbie coObITHS. BepoaTHOCTH cOOBITUI. ONBITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTApHBIMU COOBITHAMU. CitydaiiHblil BEIOOp. CBSI3b MEXy MaJIOBEPOSTHBIMU
Y TIPAKTHYECKU JOCTOBEPHBIMH COOBITUSIMU B TIPUPOIE, OOIIIECTBE U HAYKE.

HepeBo. CBoiicTBa J1epeBbEB: €AMHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BUCSYEH BEpPUIMHBI, CBS3b
MEX/1y YHCIOM BepIiuH U unciaoM péodep. [IpaBuno ymHoxenus. Pemenne 3aiad ¢ momoIiso rpados.

[IpotuBononoxusie coObITHs. [Juarpamma Ditnepa. OObeNUHEHHE U TIEPECEUCHHE COOBITHH.
HecoBmectHbie coObiTusi. DopMynia CIOXKEHHS BEpPOATHOCTEH. YCIOBHAs BEpOSTHOCTH. [IpaBuio
ymMHOKeHus1. HezaBucumelie coObiTus. [lpeacraBienne skcriepuMeHTa B BUJE AepeBa. Pemenne 3a1a4 Ha
HaX0XJICHHE BEPOATHOCTEH ¢ TIOMOIIBIO IepEBa CIIy4ailHOTO SKCIIEpUMEHTa, Tuarpamm Jitepa.

9 KJIACC

[IpencraBieHue naHHBIX B BUAE TaOJIUII, JUarpamm, rpagukoB, HHTEpIIpeTalus JaHHBIX. YTeHue u
MoCTpoeHue Tabull, AUarpamMmm, TpaguKoB MO PeasbHbIM TaHHBIM.

[lepecranoBku u Qaxropuan. Coueranus u uyuciao couetanuil. TpeyronpHuk [lackans. Pemenue
3aJa4u C UCMOJIb30BaHUEM KOMOUHATOPUKH.

I'eomeTpuueckas BeposiTHOCTh. CiydaliHbIN BIOOp TOUKHM U3 (UTYPHI HA MIIOCKOCTH, U3 OTpe3Ka U
U3 IyTU OKPYKHOCTH.

Ucneitanme. Ycenex m Heynaya. Cepust ucnblTaHud 10 nepBoro ycrexa. Cepusi HCIBITaHUN
bepuynnu. BepositHOocTH cOObITHI B cepuy ncnbITaHUN bepHyu.

CinyualiHasi BeIMUMHA W paclpeieNieHne BEpOsATHOCTE. MaTreMaTn4eckoe OKUIaHUE U TUCIIEPCH L.
IIpumepbl MaTeMaTU4YECKOTO OXHUAAHUA KaK TEOPETHUYECKOIO CPEIHEro 3HAUeHUs BEIMYUHBI.
MaremaTuueckoe 0XKUIAAHUE M JUCIIEPCHS CIyYallHOM BEJIMYMHBI «YUCIIO YCIIEXOB B CEPUM MCIIBITAHUM
beprymm».

[TonsTHe 0 3aKoHe OoNbIINX YKce. M3MepeHne BeposiTHOCTEH ¢ TOMOIIBIO YacToT. PoJib v 3HaueHue
3aKoHa OOJIBIIMX YHCET B IPUPOJIE U OOIIEeCTBE.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHA IIPOI'PAMMbLI YYEBHOI'O KYPCA
«BEPOATHOCTD MU CTATHCTUKA» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIn4HOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl y4eOHOro Kypca « BeposiTHOCTb M CTaTUCTHKA»
XapaKTepU3yIOTCS:

1) naTproTnyeckoe BOCIIUTAHUE:

IIPOSIBJIECHUEM HHTEpeca K IPOLUIOMY M HACTOALIEMY POCCHICKOM MaTeMaTUKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTH)KCHHUSAM POCCUMCKHX MAaTE€MaTUKOB U POCCHMCKONM MAaTEeMAaTHYECKOM IIKOJIBI, K
WCIIOJIB30BAHUIO ATUX JOCTIXKEHUH B IPYTUX HAyKax M MPHUKIAIHBIX cepax;

2) rpa:kKIaHCKoOe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TFOTOBHOCTBIO K BBINOJIHEHHIO 00s13aHHOCTEN IpaKIaHNHA U pealli3alliy €ro MpaBs, IPeICTaBICHUEM
O MaTeMaTH4YEeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SBICHUH, NPOLELYD
TPaKJAHCKOro OO0IIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIEHUIO 3TUYECKHX
poOJieM, CBA3aHHBIX C IMPAKTHYECKUM IMPUMEHEHHEM [OCTHD)KEHUI HayKd, OCO3HAaHHUEM BaXKHOCTH
MOPaJIbHO-ITUYECKUX IMPUHLIUIIOB B I€ATEILHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIMTAHHE:

YCTAaHOBKOW Ha AaKTUBHOE Yy4YaCTHE B pELICHUH NPAKTUUYECKUX 3a7ad MaTeMaTUYECKOU
HaNpaBJICHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTEMaTHYECKOro 0Opa3oBaHUs HA MPOTSDKEHUM BCEH JKU3HU
IUIsL yCTIENIHOM TPO(eCcCHOHANBHOW ESTETPHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHHH, OCO3HAHHBIM
BBIOOPOM U MOCTPOEHHEM HMHIAMBHUIYaJIbHON TPAaeKTOPUM OOpa30BaHUS U )KU3HEHHBIX IUIAHOB C yYETOM
JIMYHBIX HHTEPECOB M O0IIECTBEHHBIX IOTPEOHOCTEH;

4) 3cTeTHYECKOEe BOCIUTAHME:

CIIOCOOHOCTBIO K AMOLIMOHAJIIBHOMY M 3CTETUYECKOMY BOCHPHUITHIO MaTeMaTHUYECKHUX OOBEKTOB,
3a]1a4, peIIeHUH, pacCyKICHHUM, YMEHHIO BUIETh MaTEMAaTHUECKNE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 IIO3HAHUSA:

OpHEHTaIMel B JIeATEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayuyHBIX MPEJCTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOIBI U 00IeCTBA, TOHUMAHUEM MAaTEMaTU4YECKOW HayKH Kak
cepbl 4eI0BEYECKON NesTeIbHOCTH, 3TAloB €€ pa3BUTUS M 3HAUMMOCTH JUIS PAa3BUTHUS LMBUIM3ALIUY,
OBJIAJICHUEM S3BIKOM MaTeMAaTHKH WU MaTeMAaTUYECKOM KyJbTYpOW KaK CpeICTBOM II03HAHUSA MHPa,
OBJIAZICHUEM ITPOCTEHIIIMMH HaBbIKAMHU UCCIIEJOBATEIBCKON NEATEIbHOCTH;

6) ¢usnueckoe BocnMTaHHE, (POPMUPOBAHHE KYJIbTYPBI 310POBbS M 3MOLMOHAJIBLHOIO
Oslaromosty4ms:

TFOTOBHOCTBIO MPHUMEHATh MaT€MaTUYEeCKUE 3HAHMS B MHTEPECaX CBOEro 3J0POBbs, BEACHUS
3J10pOBOro 00pasa )KHU3HHU (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U OT/AbIXA, PETYJIspHas
¢u3nueckas aKTMBHOCTh), CPOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, MpU3HAHHEM CBOEro IpaBa Ha
OLIMOKY M TAaKOTO e MpaBa JAPyroro 4eJoBeKa;

7) 3K0J0ruYecKoe BOCIIUTAHME:

OpHeHTaIMel Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAaHUH JUIsl peleH s 3a1a4 B 00J1aCTH COXPAaHHOCTH
OKpy’Karolled cpeapl, IUIAaHUPOBAHUS TIOCTYNIKOB M OLEHKM KX BO3MOXKHBIX IOCIEACTBUM s
OKpY’Kalollel cpebl, OCO3HAHMEM TIJI00AJILHOTO XapaKTepa HKOJOTHYECKUX MpodsieM U MyTed Hux
peleHus;

8) aganTanus K N3MEHAIIMMCS YCI0BHAM COLMAILHOW M IPUPOAHOI cpelbl:

TOTOBHOCTBIO K JEHCTBUSM B YCIOBUSAX HEONPEACIEHHOCTH, IOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO AEATEIbHOCTh, B TOM YMCJIE YMEHHME YUUTHCS Y IPYIHX JIOACH,
IpUOOpETaTh B COBMECTHOM J€SITEIBHOCTH HOBBIE 3HAHUS, HABBIKU M KOMIIETEHIIUH U3 OMBITA APYTHUX;

HE00X0IUMOCTBIO B ()OPMHUPOBAHUHU HOBBIX 3HAHUH, B TOM 4ucie (GOpMyINpOBaTh UEH, OHSATHS,
rUnoTe3sl 00 OOBEKTaX M SBIEHUSAX, B TOM 4YMCJIE DPaHEE HEU3BECTHBIX, OCO3HABATH JE(UIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHTYAIHIO Kak

BBI30B, TPEOYIOLINI KOHTPMEP, KOPPEKTHPOBATH MPUHUMAEMBbIEC PEIICHHS U JeHCTBUSA, (OPMYIHPOBATH U
OLIEHUBATh PUCKH U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.
METAINIPEJMETHBIE PE3YJIBTATHI

Ilo3HaBaTeabHBbIE YHUBEpPCAJIbHLIC y‘leﬁHbIe JeHCTBUA

Ba3oBble JJoruyeckue geiicTBud:

BBISIBJISITh U XapaKTEPH30BATh CYIISCTBEHHBIC MPU3HAKU MATEMAaTHYECKHX OOBEKTOB, MOHSTHIA,
OTHOIICHUNA MEXIy TOHATUSIMH, (OPMYIHPOBATH OIPEACICHHS TIOHSATUH, YCTAaHABIUBATH
CYILIECTBEHHBIN MPHU3HAK KJIaccH(UKAIIMKU, OCHOBAHMS AJisi 0000IEHUsI U CpaBHEHUS, KPUTEPUHU
IIPOBOJMMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBaTh H MNPeoOpa3oOBBIBATH CYXKACHHS: YTBEpAUTEIbHBIE U
OoTpHUIaTeNIbHbIE, AMHUYHBIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITH MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MIPOTUBOpEUHs B (aKkTax, JaHHBIX,
HAOJIIOJICHUSAX M YTBEPKACHHSX, TpEJIaraTh KPUTEPHH JUISI BBIABICHUS 3aKOHOMEPHOCTEH M
MPOTUBOPEUHIA;

JeNlaTh  BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JACIyKTUBHBIX W HMHIYKTHUBHBIX
YMO3aKJIFOUEHUH, YMO3AKITIOUCHUH 110 aHAJIOTHH;

pa3buparh JOKa3aTeIbCTBA MATEMATHUYECKUX YTBEPXKICHUH (NpsAMbIE W OT TPOTHBHOIO),
MIPOBOAUTH CAMOCTOSITEILHO HECTIOKHBIE JOKAa3aTeIbCTBA MAaTEMAaTUYECKUX (DAKTOB, BEICTPAaUBATh
apryMeHTaIlMl0, TPUBOJUTH TPUMEPHl W KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBCHHBIC
paccyXJ1eHHs;

BBIOMpATh CMOCOO pemieHus: y4eOHOUM 3ajgaud (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS,
BBIOMPATh HAMOOJIEE OIXOIANINN ¢ YUETOM CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbIe ncciegoBaTebLCKHE JeliCTBUSA.

WCIONIb30BaTh BOMPOCHI KaK KCCIEA0BATENbCKUI HMHCTPYMEHT TO3HAHUA, (OpPMYyITUPOBATH
BOIPOCHI, GUKCHPYIOIIHE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSATEIHHO YCTAHABIIUBATH UICKOMOE U
naHHoe, GOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MPOBOAMTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIN KCIEPUMEHT, HEOOJBIIOE
UCCIIEIOBAaHNE IO YCTAHOBJCHHIO OCOOCHHOCTEM MAaTeMaTH4eCKOro OOBEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXKTy CO0O0ii;

CaMOCTOSITENIEHO (hOPMYJIHPOBATh OOOOIICHUS W BBIBOJBI IO pe3yjbTaTaM IPOBEIAEHHOTO
HaOIIO/IEHNsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOMYyUYEHHBIX PE3yJIbTaTOB, BEHIBOJIOB U
0000IIIeHMI;

IIPOTrHO3UPOBATHE BO3MOKHOC PA3BUTUC IMPOLECCA, a TAKKC BBIABUIaTh MNPEAIOJIIOXKCHUA O €TI0
Pa3BUTUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanmueii:

BBISIBIISITH HEJIOCTATOYHOCTH U M30BITOYHOCTH MH(POPMAIINH, JAHHBIX, HEOOXOIUMBIX JIJIsl PEIICHUS
3ajJauu;

BBIOMPATh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3TUUYHBIX
BUJIOB U ()OPM TIPEICTABIICHHS,

BBIOMpATH (hOpMy MIpEACTaBIeHHUSI HHOOPMAINH U WILTIOCTPUPOBATH PEIIaeMble 33/1a4l CXEeMaMH,
JIrarpaMMaMu, HTHOM rpadukoi 1 uX KOMOWHAIMSIMU;

OLIEHUBATh HAA&KHOCTh HMH(OpPMAIMM IO KPUTEPUSAM, TPEAJIOKECHHBIM YUYUTEIeM WU
c(OpMyYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHMKaTHBHBIE YHUBEPCAJbHbIE Y4eOHbIE 1eCTBUSA:

BOCIPUHUMATH U (DOPMYJIHPOBATh CY>KJIEHHUS B COOTBETCTBUU C YCIOBHUSIMH U LIEISIMU OOILECHUS,
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUChbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUSI 110 XO/1y peUIeHHs 33/1a4i, KOMMEHTHUPOBATh MOJyUYEHHBIH pe3ybTaT;



® B X0j€ 00CYX/IEHUS 3a/1aBaTh BOIPOCHI 110 CYIIECTBY 00CYK/1aeMOU TeMBbI, TPOOJIEMBI, peIIaeMoit
3aj1a4M, BBICKA3bIBATh WJICH, HAICJICHHBIC HA MOUCK PEIICHUS, COMOCTABIISATh CBOU CYKICHUS C
CY)KICHUSAMH JPYTHX YYaCTHHKOB JIUaliora, OOHApY)XWBaTh Pa3MuUe W CXOJCTBO IO3HMIUH, B
KOppeKTHOH (opMe GopMyIHpOBaTh pa3HOTIIACHS, CBOM BO3PaXKCHMUS;

® TIPEICTABIATh PE3YJbTaThl pEIICHHs 3aJaud, OSKCICPUMEHTa, HWCCICIOBaHMs, IPOCKTa,
CaMOCTOSATENILHO BBIOMPATh (JOPMAT BHICTYIUICHUS C YIETOM 33/1a4 IPE3EHTAUHN U OCOOCHHOCTEN
ayJIUTOPHH;

® [IOHMMAaTbh M UCIIOJIL30BATH IPEUMYIIIECTBA KOMAHIHON U MHIMBUAYAIBHON PaOOTHI IPU PEILICHUN
y4eOHBIX MaTeMaTH4YeCKUX 33/1a4;

® [IPUHMMATH EJIb COBMECTHOM JIEATEIBHOCTH, INIAHUPOBATH OPTaHU3ALUIO COBMECTHOI palboTHI,
pacmpenensaTs BUAbl padoT, JOrOBapUBaTLCS, 00CYKIATh MPOIIECC U Pe3yIbTaT paboThl, 00001IaTh
MHEHUS HECKOJIbKHX JIFO/ICH;

® Y4acTBOBAaTh B IPYNIOBBIX hopmax paboTsl (00CysKaeHMs, 0OMEH MHEHHSIMU, MO3TOBBIE IIITYpPMBI
U JIPYTHE), BBIMOJHSITH CBOIO YacTh PAOOTHI M KOOPAMHUPOBATH CBOM JICHCTBUS C IPYTUMHU YICHAMH
KOMaH/bl, OLEHHMBaTh KadeCTBO CBOEr0 BKJIaga B OOWMHA NPOAYKT 10 KPUTEPHUsM,
cOpMYITMPOBAHHBIM yYaCTHUKAMHU B3aHMOJICHCTBUSL.

PeryJIﬂTI/IBHbIe YHuBEpPCAJIbHLIC y‘leﬁl—[l)le JeHCTBUSA

Camoopranu3anus:
®  CaMOCTOSITENIBHO COCTABJISATH IUIAH, AJITOPUTM PELICHUSI 3a]Ja41 (UJIU €r0 YacTh), BBIOUPATh CI0co0
peleHus ¢ y4éTOM HMEIOLIMXCSl pECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBAaTh BapUaHThI PELLIEHUI ¢ y4ETOM HOBOI MHQOpMAIIHH.
CaMOKOHTPOJIb, JMOIHOHAJIBLHBIN HHTEICKT:
e BIaJeTh CHOcO0aMM CaMONPOBEPKH, CAMOKOHTPOJS IIpolecca M pe3ysibTaTa PpeHIeHUs
MaTeMaTHUECCKOM 3a1a9H;
® IIpEeABHUJETH TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IIPH PEIICHUH 337a4l, BHOCUTh KOPPEKTHBBI
B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOATEIbCTB, HAWJECHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;
® OILIEHUBATh COOTBETCTBUE PE3yJIbTaTa JeSITeIbHOCTH MOCTABICHHON eI U YCIOBUSIM, OOBSICHATh
NPUYMHBl JTOCTH)KEHUS WIM HEJOCTH)KEHHUS 1€, HaXOAUTh OHMOKY, JaBaThb OLEHKY
IPUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATbBI

K xoHIty 00yueHus B 7 Kjiacce 00yJarouiics MOJIYYHT CISIYIONINE IPEAMETHBIC Pe3yIbTaThI:

Yurarts I/IH(bOpMaI_[I/IIO, MMPEACTABIICHHYIO B Ta6m/max, Ha auarpamMmax, npeacTaBJisATh JaHHBIC B BUIC
TaOIUIl, CTPOUTDH JHArpamMMbl (CTOJIOMKOBBIE (CTOIOUATHIC) M KPYTOBBIE) [0 MacCUBaM 3HAUCHUH.

OnuceiBaTh U HHTCPHOPECTUPOBATH PCAIIBHBIC YHUCIOBBIC JaHHBIC, IMTPCACTAaBJICHHBIC B Ta6m/1uax, Ha
auarpammax, rpadukax.

Hcnonp3oBats AJId OITMCAHUSA JaHHBIX CTATUCTUYCCKUE XapaKTCPUCTUKH: CPEIAHECC apI/I(bMeTI/I‘-IeCKOG,
MeraHa, HauboJbIllee ¥ HANMEHbIIIee 3HAYCHUS, pa3Max.

Nwmets mpezacraBieHue o ciydyailHOM W3MEHYMBOCTH Ha NpUMEpPax LEH, (PU3NYECKUX BEIMYUH,
AHTPOIIOMCTPHUYCCKUX NAaHHBIX, UMCTb ITPCACTABIICHHUC O CTaTUCTUYCCKOU yCTOI‘;I‘{I/IBOCTH.

K koHIy 00yuenus B 8 kijacce 00y4aroImuics MOYYUT CISAYIOIINE TIPEAMETHBIE PE3yIbTaThI:

W3BnekaTh U mpeoOpa3oBbIBaTh HMHGPOPMALMIO, MPEACTABICHHYIO B BUAE TaOIHIl, AMArpamm,
rpaduKoB, IPEACTABIIATH TaHHBIC B BHJIC TAOJIHII, TUarpamMmm, rpaduKoB.

OnuceIBaTh JaHHBIC C HOMOIIBK CTATHCTUYCCKUX IoKa3aTellel: CpeaHux 3HAa4YCHUN U MCp
paccenBaHmus (pa3max, JUCIIEPCHS U CTAaHAAPTHOE OTKJIOHEHHE).



HaxoauTh 4acTOTHl YMCIOBBIX 3HAUEHHWH W YacTOTHI COOBITHH, B TOM YHCIE IO pe3yJbTaTam
M3MEpEHUI 1 HAOJIIOICHUH.

HaxoauTth BepOSITHOCTH Cily4yaillHBIX COOBITHII B OIBITaxX, 3Has BEPOSTHOCTH 3JIEMEHTApHBIX
COOBITHI{, B TOM YHCIIE B ONBITAX C PABHOBO3MOKHBIMHU 3JIEMEHTAPHBIMUA COOBITHUSIMH.

Hcnonb3oBath rpaduueckre MOJEIH: JEPEeBO CIy4yailHOrOo 3KCIEpUMEHTa, Juarpammbl Jiinepa,
YHCII0Bas MpsAMast.

OnepupoBarh NOHATUAMU: MHOXECTBO, MOAMHOXECTBO, BBIIIOJIHATH ONEPALMU HAJl MHOXKECTBAMH:
0o0bEeIUHEHNE, TIepEeceYeHre, MOMOIHEHUE, EePEUUCIIATh AJIEMEHTHl MHOXKECTB, IMPUMEHSTH CBOMCTBa
MHO>KECTB.

Hcnonp3oBare Tpaduyeckoe MpeACTaBICHUE MHOXKECTB U CBS3€H MEXIy HUMH JUIS ONHCAHHA
MIPOLIECCOB U ABJICHUH, B TOM UHKCJIE [IPH PEHICHUH 3a]1a4 U3 IPYTUX y4eOHBIX IMPEIMETOB U KYPCOB.

K xoH1y 00yueHus B 9 kjacce 00y4aromuiics MoNIy4YuT ClIeIyIOLINE IPEAMETHBIE PE3YJIbTaThI:

W3Bnekars u mpeodpa3zoBeIBaTh HHPOPMAIUIO, IPEICTABICHHYIO B Pa3IMYHBIX UICTOYHHKAX B BUJIE
Ta0JIHII, AUarpaMm, TpadKoB, IPEICTABISATH JaHHBIC B BUC TA0JIHII, AHArPaMM, TPa(UKOB.

Pemarp 3amaun OpraHu30BaHHBIM MEepeOOpPOM BAapUAHTOB, a TaKXKe C HCIOJIb30BAaHHEM
KOMOWHATOPHBIX TPABUII U METOJIOB.

Hcnonb30BaTh omucarenbHble XapaKTEPUCTHKHU JJII MACCUBOB YHCJIOBBIX JAaHHBIX, B TOM YHCIE
CpeIHHE 3HAYCHUS U MEPhI PACCEUBAHMSL.

HaxoauTh 4YacTOTBl 3HAYEHHH M YacTOThl COOBITHSA, B TOM YHCJIE MOJb3YSICh pPe3yJIbTaTaMH
IIPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUH.

HaxoauTh BeposTHOCTH clydallHBIX COOBITHI B M3YyYEHHBIX OMbBITAX, B TOM YHCIE B OMNBITAX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMH COOBITHSIMH, B CEPHSIX HCIBITAHUHA 10 TIEPBOTO YCIeXa, B CEpHUsIX
ucneITaHui bepryim.

HNmeTts npeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSTHOCTEM.

Hmetsb nmpeacTaBieHne o 3aKoHe OOJIBIIMX YHCeN KaK O MPOSBICHUH 3aKOHOMEPHOCTH B CITy4YaiHOM
M3MEHUYMBOCTH U O POJIU 3aKOHA OOJIBIIMX YKCEI B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE

7 KUIACC
Ne HaumenoBanu KoumuecTBO 4acoB XapakTepucTuka DJIEeKTPOHHbBIE
o/ e pa3gesioB H porparMuoe IeATeILHOCTH (ungposbie)
! Tem OBcer Z(;:;E;):ILHM z'[g:g::;emn colz)[epls)xaﬂue yqauuxest o0pa3oBaTe/bHbIE
NPOrpamMmbl pecypcsbl
[IpencraBnenue OcBauBath  CHIOCOOBI
JAHHBIX B MpeACTaBIICHUS
Ta0InIaxX. CTATUCTHYECCKUX
[TpakTuueckue JAHHBIX ¥ YHCIOBBIX
BBIUUCIICHUSI [0  MAacCHUBOB C IIOMOIIBIO
TaOJINYHBIM TaOJIUI] U JAUarpamMm C
JTAHHBIM. HCI0JIb30BaHUEM
W3Bneyenue U aKTyaJbHBIX U BaXKHBIX
WHTEPIIPETAIHS JTAHHBIX
TaOJIUYHBIX (memorpaduueckue
JTAHHBIX. JTAaHHBIE, TIPOU3BOJICTBO
IIpaxTrueckas IIPOMBILIIEHHOU U
pabora CEJIbCKOXO35IHCTBEHHO .
[IpencraBnenue . https://www.yaklass.ru
AHHBIX 7 2 «Ta0mue. " MPOYKIINUH, /
I'paduueckoe 0OIIIeCTBEHHBIE u -
MpeJICTaBICHHE MPUPOJHBIC SBICHUS).
JAaHHBIX B BUae  M3ydare METOTbI
KPYTOBBIX, paboThl ¢ TAOTUYHBIMU
CTOJIOMKOBBIX " rpaduyecKkuMu
(cTonmbuaThIX) [IPEACTABICHUAMU
JIarpamm. JAHHBIX C TIOMOIIBIO
UreHue U IUPPOBBIX PECYpCOB B
MIOCTPOCHHE X0Jle  TMPaKTUYCCKUX
Jyarpamm. pabort
[Tpumepsi
JneMorpagpuuecKux

JIiarpamm.
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[IpakTnueckas
pabora

«JlnarpamMmbD)
Yucnosble OcBauBare nosstusa:  https://www.yaklass.ru
Habopel. CpemHee  4yuciioBod Habop, mepa [/
apudmernyeckoe. [EHTPATHHOM
Menunana TEH/ICHITUH (Mepa
YHUCIIOBOTO LIEHTpa), B TOM YHCIIC
Habopa. cpenHee
YceroiunBocTh apudmernyeckoe,
MEJIMaHBI. Meauana. OnNuUCHIBATH
[TpakTuaeckast CTaTHCTUYCCKUE
pabora «Cpeanue ~ JaHHbIE C TOMOIIBIO
3HAYCHUS. CpeIHero
Haubonpmee u  apudmernyeckoro
HauMEHbIIIee MeE/IMaHEbI. Pemarp
3HAYEHUS 3a/1a4H. Nzyyatp
OrnmcaTenpHast -
YHUCIIOBOTO CBOWCTBA CpEIHUX, B
CTaTUCTUKA
Habopa. Pazmax TOM YHCIIE C TIOMOIIBIO
M (POBBIX PECYPCOB, B
X0Jle  TMPaKTUYECKUX
pabor. OcBauBath
TIOHSTHSI: HauOOIbIIIEe
" HauMEHbBIIIee
3HAYEHUS  YHUCIIOBOTO
MacCHBa, pa3max.
Pemarp 3amaun Ha
BBIOOD criocoba
OMMCAaHUs JIaHHBIX B
COOTBETCTBUH c
NPUPOAON JAHHBIX U
IEJISIMU HCCIICTOBAHUS
Cayvaiinas Cryuvaiinas OcBamBath  moHsTHs:  https://www.yaklass.ru
W3MEHUYUBOCTH U3MEHUYUBOCTh yacTtora 3HaYeHWd B/
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Brenenue B
TeopHio rpadon

(mpumepsr).
Yacrora 3HaueHU
B MaccHuBe
JTAHHBIX.
I'pynnuposka.
['ucrorpammel.
[IpakTnueckas
pabora
«CnyyaiiHas
U3MEHUYUBOCTHY

I'pad, BepmuHa,
pebpo.
IIpencraBnenue
3aJ1aun c
nomoIipio rpada.
Cremnenp

(BaJIEGHTHOCTb)
BepuIMHBL. Ywucio
pebep u
CyMMapHas

CTENIEHb BEPIIMH.
[lenb w 1UUKIL
I[lyte B rpade.
[IpencraBnenue o
CBSI3BHOCTU Trpada.
O6xox rpada

MacCUBe JTAaHHBIX,
IpyNIUPOBKA JaHHBIX,
rucrorpamma. CTpoutsb
u aHAJIM3UPOBATh
THCTOTPAMMBI,
noadupath

MOJIXO TSN mar
TPYIIUPOBKH.
OcBauBaTh
rpadguveckue
MpEeACTaBICHUS
pa3HbIX BUJIOB
CIIy4aitHOMN
W3MEHYUBOCTH, B TOM
YuCcji€ € MOMOIIBIO
U(POBBIX PECYPCOB, B
X0/€  MPaKTUYECKOU
paboThI

OcBanBarth TIOHATHUA:

rpad, BepmHa rpada,
pebpo rpada, cremeHb

(BaJICHTHOCTH
BEpUIMHBI), LEMNb U
IUKII. OcBauBarth

MOHATHS: ITyTh B rpade,
SiliepoB MyTh, 00X0JA

rpada,
OpPUEHTHPOBAHHBII
rpad.

Pemrate 3agaum  Ha
IIOUCK CYMMBI
CTEIEHEen BEPIINH

rpada, Ha  TOHUCK
obxoma rpada, Ha

https://www.yaklass.ru
/
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BepositHocTh M
4acToTa
CIIy4aiiHOT O
cOOBITHS

(oWepoB  MyTh).
[IpencraBnenue
00
OPHUEHTHUPOBAHHBI
X rpagax

CrnyyaliHplii OIBIT
51 CIy4JaitHoe
coObITHE.
BepositHocTe ®
9acTOTa COOBITHS.
Ponb
MaJIOBEPOATHBIX U
MPaKTUYECKH
JIOCTOBEPHBIX
COOBITHH B
npupoje 4 B
oOmiecTse.
Momnera 51
UTpaJibHast KOCTh B
TEOpPUHU
BEPOSITHOCTEM.
IIpakTrueckas
pabora «Yacrota
BBITIAJICHUS OPJIa

IIOUCK nyTen B
OpPUEHTUPOBAHHBIX
rpadax. OcBauBarb
CHO0COObI

MPEIICTaBICHUS 3a7a4
U3 Kypca anreOpsl,
TCOMETPHUH, TEOpUU
BEPOATHOCTEH, APYTrux
MIPEIMETOB C MIOMOIILIO
rpadoB (KapThl, CXEMBI,
IEKTPUICCKUE IICTIH,
(byHKIIMOHATIbHBIE
COOTBETCTBUS) Ha
npuMepax

OcBauBaTh  IOHATHA:
CIy4YailHBIII ONBIT U
Clly4aiilHOe  COOBITHE,
MaJIOBEPOSTHOE u
MPAKTUYECKH
JIOCTOBEPHOE COOBITHE.
W3y4yatb 3HAYUMOCTH
MaJIOBEPOSTHBIX
COOBITUN B TIPHPOJE U
o0lIecTBE Ha BaKHBIX
npuMepax (aBapwum,
HECYACTHBIC  CITydYaw,
3aluTa MepCOHATBHOM

uH(popManuu,
nepeaaya JTAHHBIX ).
N3yuate ponb
KJIACCUYECKUX
BEPOSTHOCTHBIX
Mojenein (MoHeTa,

UrpajibHasi KOCThb) B

https://www.yaklass.ru
/
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TEOPUU BEPOSATHOCTEM.
HaGntonate u u3yuarhb
9acTOTy COOBITHI B
IIPOCTHIX
HKCIEPUMEHTAX, B TOM
qyyuciae C  I[OMOIIBIO
U(POBBIX PECYPCOB, B
X0A€  NPaKTHYECKOH
paboThI

O0o006111IEHNE,
cHUCTEMATH3AIA
s1 3HAaHUN

OBILIEE
KOJIMYECTBO
YACOB 130
[TIPOTPAMME

34

IIpencraBnenue
JTAaHHBIX.
OnucarenpHas
CTaTUCTHKA.
BepositHOCTB
CIIy4alHOTO
COOBITHSA

[IoBTOpPSATH H3y4YEHHOE
u BBICTPAaUBaTh
CHCTEMY 3HAHUM.
Pemwate 3amaum  Ha
IIPEACTABIICHUE u
ONMCaHUE [JIaHHBIX C
IIOMOIIBI M3YYEHHBIX
XapaKkTEPUCTHK.
OO6cyxnate npUMepbI
CIIy4aiiHbIX COOBITHIA,
MaJIOBEPOSATHBIX u
MPAKTUYECKU
JIOCTOBEPHBIX
CIIy4aliHbIX ~ COOBITHIA,
X POJIM B NPUPOJE H
JKA3HU 4EII0OBEKa

https://www.yaklass.ru
/
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8 KVIACC

HaumenoBanu
Ne

€ pa3jgejioB H
n/ pasi

TeM
n

NMPOrpamMmbl

IToBTOpEeHUE

Kypca 7 Kiacca

KoanuyecTBo 4acosB

Bcer KoHTpoJbHBI
o e padoThbI
4

IIpakTu4eckn
e padoThbI

IIporpammHuoe
cojiepKaHue

[IpencraBnenue
JTAaHHEBIX.
OnucarenpHas
CTaTUCTHKA.
Cnyuaitnas
H3MCHYUBOCTb.
CpenHue YHCIOBOTO
Habopa. CiyuaiiHble
COOBITHSL.
BepositHocTH u
YaCTOTHI.
Knaccudaeckue
MOJICIN
BEpPOSITHOCTEM:
MOHETa M WrpalibHas
KOCTb

TEOpUU

XapakTepucTuka
AeSTeJIbHOCTH
yyauuxcst

[ToBTOpATH
M3YyUYEHHOE u
BBICTPANBaTh
CHACTEMY 3HaHUM.
Pemate 3amaun  Ha
MIpEeACTaBICHUE u
ONMCAaHUE JAaHHBIX C
MTOMOIIIBIO
M3YUYEHHBIX
XapaKTEPUCTHK.
Pemate 3amaun  Ha
MpeACTaBICHUE
IpyIIHAPOBAHHBIX
JIAHHBIX W OIHUCAaHHE
CIly4yalHOHN
U3MEHYUBOCTH.
Pemate 3amaun  Ha
onpeaerneHue
YacTOThl CIIy4YailHBIX
COOBITHH,
o0CyKIeHHe
MIPUMEPOB
CIIy4aliHbIX COOBITHIA,
MaJIOBEPOSTHBIX u
MPaKTUYECKH
JIOCTOBEPHBIX
CIIy4alHBIX COOBITHH,

JIeKTPOHHBbIE
(uudgpossbie)
oOpa3oBaTejibHbIE

pecypchbl

https://www.yaklass.r
u/
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OnucarenpHas
2 CTAaTUCTHUKA.
PacceuBanne
AHHBIX
3 MmuoxecTtBa

OTKIJIOHEHUS.
Hucnepcus
qucioBoro  Habopa.
CrannapTtHoe
OTKJIOHEHHE
9HECIIOBOrO  Habopa.
JlnarpaMmabI
pacceuBaHUs

MHOX€eCTBO,
ITOJIMHOKECTBO.
Onepanuu HaJl
MHOKECTBAMU:
00BeINHEHHE,
nepeceucHue,
JIOIIOJTHEHUE.
CpoiicTBa omnepauuit
HaJl MHOYKECTBAMU:
MePEMECTUTENBHOE,
COYETaTEIbHOE,
pacnpeeuTeNbHOE,
BKJIIOUEHHUSL.

UX POJIA B MPHUPOJIC U
)KM3HHU YeJIOBEKA
OcBauBaTh IMOHSATHSL:
JUCTICPCHSI u
CTaH/IapTHOE
OTKJIOHCHHE,
UCIIOJIb30BaTh  3TH
XapaKTCPUCTHKH TSI
OIUCAHUS
paccenBaHusl JaHHBIX.
BbigBurath rumoTesbt
00 OTCYTCTBUHM WU
HAJIMYUU  CBSA3U  T10

JqyarpaMmmam
paccerBaHUsL.
Crpouth auarpammbl
paccenBaHUs o
UMEIOIINMCS
JTAaHHBIM, B TOM YHCIIE
C MIOMOIIBIO
KOMIIbIOTEpa

OcBauBarh MOHATHUS:
MHO>KECTBO, DJIEMCHT
MHOKECTBA,
IMOAMHOKECTBO.
BreimonHaTh
ornepanuu HaL
MHOKECTBAMU:
o0beTMHEHNE,
MEPECEUCHHUE,
JIOTIOJTHEHHE.
Hcnonb3oBaTh
CBOICTBA:
MEPEMECTUTENBHOE,

https://www.yaklass.r
u/

https://www.yaklass.r
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BepositHoCcTh
CIIy4aitHOTO
COOBITHS

I'padmyeckoe COYETATEIbHOE,
MpeJICTaBICHHE pacnpeenuTenbHOe,
MHOKECTB BKJTFOUCHUSI.
Hcnons3oBath
rpadudeckoe
MpeJICTaBICHHE
MHOKECTB npu
OMHCAaHUU PeaTbHBIX
IIPOLIECCOB "
SIBJICHUH, npu
pelieHuu 3axad U3
JIPYTHX y4eOHBIX
MIPEIMETOB B KYPCOB
DneMeHTapHbIC OcBauBars monsTus:  https://www.yaklass.r

coObiTus. CiyuaiiHble
COOBITHSL.
bnaronpusitcTByromnm
e JJIEMEHTapHbBIE
COOBITHSL.
BepositHocTn
coObITHH. OMBITEL C
PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMU
COOBITHSIMH.
CrayvaiiHplii  BBIOOD.
[IpakTuueckas pabota
«OTBITBI c
PaBHOBO3MOXXHBIMHA
AIIEMEHTAPHBIMU
COOBITUSIMHY

3JIeMEHTapHOE
coObITHE, Cily4ailHoe
coObITHE KaK
COBOKYITHOCTb
ONaronpusATCTBYIOIIN
X AJIEMEHTAPHBIX
COOBITHIA,
PaBHOBO3MOXHBIC
JJIeMEHTapHbBIE
COOBITHS. Pemare
3a7a4u Ha
BBIYHUCIICHHE
BEPOATHOCTEMN
COOBITHH I10
BEPOSATHOCTSIM
3JIEMEHTAPHBIX
COOBITHI CITy4aifHOTO
OIIBITA. Pematp
3a/1a4u Ha

BBIYHCIICHUC

u/
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Bsenenne B
TeopHio rpados

HepeBo.  CBoiicTBa
Jepena:
€IMHCTBEHHOCTh
IIyTH, CYIIECTBOBAHUE
BUCSAYEH  BEpILIUHBI,
CBA3b MCXKAY 4YHCIOM
BEePIIMH H YHUCIIOM
peoep. [TpaBumno
YMHOKEHUS

BEPOATHOCTEMN
COOBITHI B OMBITAX C
PaBHOBO3MOXXHBIMU
3JIEMEHTaPHBIMU
COOBITHSIMH, B TOM
YUClI€ C ITOMOIIBIO

KOMIIBIOTEPA.
[IpoBoauTh U U3y4aTh
OTIBITHI c
PaBHOBO3MOXXHBIMU
AIIEMEHTAPHBIMH
COOBITUSMH (c
MCTIOJIb30BaHUEM
MOHET,  HUTPaJbHBIX
KOCTEH, JIpyTrux
Mozenei) B Xxone
MIPaKTUYECKON
paboThI

OcBauBaTh MOHATHS:
nepeBo kak rpad 06e3

LUKJIA, BHCSAYAs
BEpUIMHA (ytucr),
BETBb JIEpEBA, IIyTh B
JiepeBe, JuaMeTp
JiepeBa. N3yuats
CBOICTBa Jiepena:
CYLLIECTBOBAHHE

BHUCSIYEH  BEPILMHBI,
€AVMHCTBEHHOCTb ITyTH

MCXKOY JABYMsI
BCpIINHAMU, CBA3b
MCXKOY YHUCIIOM

BCpIIMH W YHUCIOM
peoep. Pemats

https://www.yaklass.r
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CrnyqaitHbie
COOBITHS

[IpoTuBoOMONIOKHOE
coObITHE. J{MarpamMma
Diinepa.
OObenuHEHUE 51
nepeceyeHue
COOBITHH.
HecoBmecTHEIE
coObiTust.  dopmyna
CIIOXKCHUS
BEPOSITHOCTEM.
[IpaBuno yMHOXeHUs
BEPOSITHOCTEM.
YcnoBHas
BEPOSITHOCT.
He3aBucumeie
COOBITHSL.
[IpencraBnenue
CIIy4aitHOTO
AKCIIEPUMEHTA B BUJIE
JiepeBa

3aJjaud Ha TIOUCK H
MepeyrcieHre myTen
B nepese,
onpejeNieHUe  Yucia
BEpIIUH WK pedep B
JiepeBe, obxon
OMHApHOTO JepeBa, B
TOM qucie c
IMPUMCHCHUCM

MpaBUJia YMHOKECHHUSI

OcBauBath MOHSTHUSA:
B3aUMHO
MPOTHUBOIIOJIOKHBIE
COOBITHSI, OTepanuu
HaJl COOBITHSIMH,
00beINHEHNE u
nepeceueHue
COOBITHH, IUarpamma
Oinepa  (Ditnepa—
Benna), coBMecTHbIE
u HECOBMECTHBIE
cobpiTud.  M3yuars
TEOpPEMBbI 0
BEPOSITHOCTH
O0bEIUHEHUsT  JIBYX
coOpiTuil  (popmyIas
CIIOKEHHS

BEPOATHOCTEM).
Pemars 3aaun, B TOM
qucie TEKCTOBBIE
3a/1a4u Ha
onpenerneHue
BEPOSATHOCTEMN

00bEINHEHNS u

https://www.yaklass.r
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IIepeceyeHMs
COOBITUI C MTOMOUIBIO
YUCJIIOBOM  NPSAMOMH,
nuarpamMMm  Oidiiepa,
(bOpMyJIBI  CIIOKEHUS
BEPOATHOCTEH.
OcBauBaTh TMOHATHS:
MPAaBWJIO YMHOKEHUS
BEPOATHOCTEM,
yCIIOBHAs
BEPOSITHOCTb,
HE3aBHCHMBbIE
COOBITHS JIEpPEBO
CIIy4allHOTO  OIBITA.
N3yuars CBOIICTBA

(onpeneneHust)
HE3aBUCHUMBIX
COOBITHI. Pemiate
3a1a49u Ha
OTIpe/IeIICHUE u
HCITOJIB30BaHNeE
HE3aBUCUMBIX
COOBITHH. Pemats

3aJayd  Ha  IIOMCK
BEPOATHOCTEN, B TOM
YHUCJIE YCIIOBHBIX, C
HCIIOJIb30BAaHUEM
JlepeBa  CIy4alHOro
OmbITa

O000mmenue,
cHUCTEMaTH3alll
s SHAaHUH

[IpencraBnenue
JaHHBIX.
OnucarenpHas

cratuctuka. ['padsl.

BepositHOCTB

[ToBTOpSTH
U3y4EHHOE 51
BBICTPANBaTh
CHUCTEMY 3HaHUM.

Pemrate 3amauu  Ha

https://www.yaklass.r

u/



https://www.yaklass.ru/
https://www.yaklass.ru/

CIIy9aifHOTO COOBITHSI.
DJIEMEHTHI
KOMOWHATOPUKH

IIpEJICTaBICHHE u
ONHCaHUE JIAaHHBIX C
IIOMOUIBIO

M3YYEHHBIX
XapaKTEPUCTHK.
Pemrate 3amaunm ¢
MIPUMEHEHUEM
rpados. Pematp
3a1a9u Ha
HaXOXICHUE
BEPOSITHOCTH
CIIy4aifHOTO COOBITHUS
o BEPOSITHOCTSIM
3JIEMEHTaPHBIX
COOBITHI1, B TOM YHCIIE
B OIIBITaX c
PaBHOBO3MOKHBIMHU
3J€MEHTapHbIMU
coOpITUsIMH. Pemmath
3aJa4u Ha
HaXO0XKCHUE
BEPOSATHOCTEMN
00bEINHEHNS u
MepECeUCHUS
COOBITHH, B TOM YHCJIE
HE3aBUCUMBIX, c
HCTIOJIb30BAHUEM
rpadu4ecKux
MpEeICTaBICHUI "
JlepeBa  CIy4alHOro
OIIBITA. Pematp
3a7a49u Ha
MIePEYHCIICHUE

KOMOMHAImii  (4ucia




MEPECTaHOBOK, YHCIa
COueTaHul), Ha
HAXO0XJICHUE
BEPOATHOCTEH
COOBITHIA c
MIPUMEHEHHEM
KOMOWHATOPUKH, B
TOM qucie c
MCTIOJIb30BaHUEM
TpEeYroJbHUKA
[Tackais

OBLLEE
KOJIMYECTBO
YACOB
[IPOTPAMME

10

34




9 KVIACC

n/n

HauMenoBanue
pa3aeyioB U TeM
NporpamMMbl

IToBTOpEeHune
Kypca 8 Kiacca

KoanuyecTBo 4acoB

Bcero
padoThbI

KoHnTpoJabHbie

IIpakTHYeckue
padoThI

IIporpammHuoe
cojiepKaHue

[IpencraBnenue
JaHHBIX.
OnucarenpHas
CTATUCTHKA.

Onepanuun ~ Hax

COOBITUAMM.

HezaBucumocts

COOBITHUH

XapakrepucTuka
AeSTeIbHOCTH
yyauuxcst

[ToBTOpATH
M3yUYEHHOE u
BBICTpanBaTh
CUCTEMY 3HAHUM.
Pemarp 3amaun Ha
MPEACTABICHUE U
OMHCaHWE JAHHBIX.
Pemare 3amaum Ha
HaXO0XJICHUE
BEpPOSITHOCTEN
0o0BbeTUHEHUS u
MePECCUCHHUS
COOBITHI, B TOM
qHUCIIe
HE3aBUCHUMBIX, c
HCIIO0JIb30BaHUEM
rpaduuecKux
MpEeICTaBICHUI "
JlepeBa CIy4aitHOTO
OTIBITA. Pemats
3a/1auu Ha
MIePEYHCIICHNE
KOMOMHaImii (ducia
MePECTaHOBOK,
yucjaa COYETaHUM),
Ha HaXx0X/IeHHE
BEPOSITHOCTEN
COOBITUH c

DJIeKTPOHHBIE

(uudgpossbIe)
oOpa3oBaTejibHbIE

pecypchbl

https://www.vaklass.ru/
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DneMeHTbI
KOMOWHATOPUKH

[TepectanoBkH.
dakTopHall.
Coueranus u
YHUCJIO COYETAHUM.
TpeyroabHuK
[Tackais.
[IpakTueckas
pabora
«Bpruncienue
BEPOSITHOCTEN  C
HCIIOJIb30BaHUEM
KOMOMHaTOPHBIX
byHKIUH
AIIEKTPOHHBIX
TaOIUAI

MIPUMEHEHUEM
KOMOWHATOPHKH, B
TOM YHCIIe c
HCIOJIb30BaHUEM
TpEyroJibHUKA
ITackans

OcBanBarh MOHATHUS:
KOMOMHATOPHOE
MPaBUIIO
YMHOXEHUS,
YIOpsIIOYEHHAs
napa, TpoOMKa
00BEKTOB,
MepeCTaHOBKa,
(dakTopuan  4ucna,
coYeTaHue, 4YHCIIO
COUYETaHMH,
TPEYTOJIbHUK
ITackans. Pemrate
3a71a91 Ha
MepeUHCIICHUE
YIOPSIIOYSHHBIX
nap, TPOEK,
MePEYHCIICHNE
MepECTaHOBOK i
coyeTaHui
2JIEMEHTOB
Pa3ITUYHBIX
MHO>KECTB.

Pemrate 3amaum Ha
MPUMEHEHUE YHUCia
coYeTaHuM B
anredpe
(cokpaieHHoe

https://www.vaklass.ru/
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YMHOXEHHE, OWHOM
HrroTona). Pemiats,
TIPUMCHSIS
KOMOWHATOPHKY,
3a7auu Ha
BBIUKCJICHHE
BEPOATHOCTEM, B TOM
Yuclie C TMOMOIIBIO

AIEKTPOHHBIX
TabMy, B XOHE
MPAKTUYECKOM
paboThI
I'eomeTpuyeckas OcBauBare moHsATHE = https://www.yaklass.ru/
BEPOSATHOCTb. r€OMETPUYECKON
CnyuaiiHbiii BEPOSITHOCTH.
BbIOOp Touku u3  Pemarts 3amaun Ha
burypsl Ha  HaxOXJeHHue
IIJIOCKOCTH, U3  BEpPOSTHOCTEHN B
I'eomeTprueckas OTpe3Ka, U3 JIyrd  OIBITax,
BEPOSITHOCTh OKPY>KHOCTH MPEJCTaBUMBIX  Kak
BBIOOp TOUEK U3
MHOTOYTOJIbHUKA,
Kpyra, oTpeska WU
IYyTH  OKPYXXHOCTH,
YK CIIOBOTO
MIPOMEXYTKa
VcnbiTanue. OcBauBatp nousiTus: | hitps://www.yaklass.ru/
VYcnex v Heyaya.  MCIIBITaHUE,
Cepus 3JIEMEHTapHOe
Ucneiranus UCTBITAHUH 10 coObITHE B
bepnynnu MEepBOro ycmexa.  HCMbITaHuH (yCIex u
Hcnbrranus HeyzayJa), cepus
bepnysnu. WCTIBITAaHUH,
BepositHocTH HACTYIUICHUE



https://www.yaklass.ru/
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cOOBITHH B cepuu
UCIIBITAaHUI
bepnymn.
[IpakTrueckas
pabota
«HcnpiTanus
bepnymm»

IIEPBOTO ycrnexa
(Heymaum),  cepus
WCIIBITAHUI
bepnynnu. Pemath
3a/1a4u Ha
HaxO0XJICHHUE
BEPOATHOCTEMN
cOOBITUH B cepuu
WCTIBITAHUI ity
MEepBOTO yclexa, B
TOM qucie c
MIPUMEHEHUEM
bopMyaBl  CyMMBI
r€OMETPUYECKON
nporpeccuu. Pemarp
3a/1auu Ha
HaXO0XJIeHUE
BEPOSATHOCTEMN
3JIEMEHTaPHBIX
COOBITHMII B cepuu
WCTIBITAHUI
bepnymu, Ha
HaXO0XJIeHUE
BEPOSITHOCTH
OTIpeIeNIEHHOTO

qucjia YCIEXOB B
CEpUU  HWCHBITAHUHU
bepnymm. H3yuats
B xoJe
[IPaKTUYECKOU
paboTHI, B TOM YHCIIE
C MIOMOUIBIO
U poBbIX
PECYPCOB, CBOMCTBA




BEPOSITHOCTH B
CCpUU  HCIIBITAaHUU
bepuymm

Crnyuaiinas
BEJIMYMHA

Crnydaiinas
BEJIMYMHA u
pacnpezneneHue
BEPOSATHOCTEH.
Maremarnueckoe
0XKHJIaHHE u
JCTIepCHst
ciy4yalHON
BEJINYUHBI.
[Tpumepsnr
MaTeMaTU4eCKOro
OXKHMJIAHHUS ~ Kak
TEOPETUYECKOTO
CpEIHETO
3HAYCHUS
BEJINYUHBI.
[TonsiTne 0
3aKOHE OONBIINX
qucer.
N3mepenune
BEPOSITHOCTEN €
MIOMOUIBIO
4acToT.
IIpumeHeHue
3aKOHa OOJBIIMX
quceln

OcBouTh  TOHSATHS:
ciy4aiiHas
BEJIMYMHA, 3HAUYECHUE
CIy4aitHOM
BEJIMYUHBI,
pacnpeneneHue
BEPOSITHOCTEM.
N3yuars u
o0CyXIaTh
MIPUMEPBI
JIMCKPETHBIX u
HEIPEPBIBHBIX
CIIyYailHBIX BEIUYUH
(poct, Bec uenoBeka,
YHCIEHHOCTh
HaceJeHusl, JpyTue
M3MEHYHBBIC
BEJIMYUHBI,
paccMaTpuBaBIIUECs
B Kypce
CTaTUCTUKH),
MOJEJIbHBIX
CITy4ailHbIX
BEJIMYUH, CBSI3aHHBIX
co CIIy4allHbIMHU
ombITamu (OpocaHwme
MOHETBI, MTPATbHOU
KOCTH, co
CITy4ailHbIM
BBIOOpOM M T. II.).
OcBauBaTh NOHSATHS:

https://www.yaklass.ru/
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MaTeMaTHYECKOe
OKUJIaHUE
CIIy4aiiHOMN
BEJINYUHBI Kak
TEOPETUYECKOE
CpellHee 3HAauCHHUE,
qucnepcus
CIlyyalHOMN
BEJIMYMHBI Kak
aHaJor  JIUCIIEPCUU
YUCJIOBOTO Habopa.
Pewatey 3amaum Ha
BBIUHCJIEHHE
MaTeMaTu4ecKoro
OKUJaHUS u
JUcnepcun
JIUCKPETHOM
CIly4yalHOHN
BEJTMYHHBI o
3aJJaHHOMY
pacnpeeneHuo, B
TOM 4YHCIIE 3aJad,

CBSI3aHHBIX co
CTpaxOBaHUEM u
JIOTEPESIMH.
3HAKOMUTBCS c
MaTeMaTU4eCKUM
OKUJIaHUEM u
Jacnepcuen
HEKOTOPBIX
pacnpeneneHuii, B
TOM qHCIIe
pacnpezeneHus

CIIy4aiiHOMN




BEJIMYUHBI  «YHUCIO
YCIEXOB» B CEpPUU
HUCTIbITAHUH
bepnynnu. M3yuath
9acTOTy COOBITHS B
MOBTOPSIOLIUXCS
CIIyYalHBIX OIBITAX
KaK CIIy4alHYIO
BEITUYUHY.
3HAKOMUTBHCS c
3aKOHOM  OOJBIINX
gucen (B Qopme
bepuymm): npu
001IbIIOM qrcie
OTIBITOB 4acToTa
cOOBITUS ONMU3Ka K
€ro  BEpOSITHOCTH.
Pemarp 3amaun Ha
U3MEPEHHUE
BEPOSITHOCTEN c
MOMOIIBIO  YacToT.
OO6cyxnate  poib

3aKOHa OOoNIBIIHX
YHCeN B
000CHOBaHHUH
YacTOTHOTO METOJa
U3MEPECHHS
BEPOSITHOCTEM.

OO6cyxnaTh  3aKOH
OOJBIIUX YUCEN KaK
MIPOSIBIICHUE
CTaTUCTUYECKOU
YCTOMYHUBOCTH B
M3MEHYHMBBIX




SIBIICHUAX, poib
3aKOHAa OONBIINX
qrcel B IPUPOJIC U B
YKU3HU YeJIoBeKa

[IpencraBienue [ToBTOpSATH https://www.yaklass.ru/
JTAHHBIX. W3yUYEHHOE u
OnucarenbHas BBICTPANBaTh
CTaTUCTHUKA. CUCTEMY  3HaHHUM.
BepositHocTh Pemare 3amaum Ha
CIIy4aitHOTO MPEJICTABICHUE U
COOBITHS. ONHMCAaHUE JIAHHBIX.
DJIEMEHTHI Pemates 3amaum Ha
KOMOMHATOPUKH. HAaxO0XJICHUE
Cnyuaiinbie BEPOSITHOCTEN
BEJIMYUHBI U coObITHI, B TOM
O60061enue, 10 pacnpezeneHus quclie B ONbITaX C
KOHTPOJIb PaBHOBO3MOKHBIMHU
3JIeMEHTapHBIMU
COOBITHSMU,
BEPOATHOCTEMN
o0BbeTUHEHUS u
MePECCUCHHUS
COOBITHIA,
BBIYHUCIISITH
BEPOSITHOCTH B
OMBITaX C CEPUIMU
CIIy4alHBbIX
HUCTIBITAHUHN
OBIIEE
KOJIMYECTBO 34
YACOB [10

I[TPOTPAMME
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KAJIEHJAPHO - TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
KoauuecTBo yacoB
No /m Tema vooKa K I Hara DJIEeKTPOHHbBIE uugpossie
) yp Bcero OHTPOILHBIC PAKTHHECKHC | p3vyennsi  0GpasoBaTesbHbIE pecypehl
padoThI padoThbI

1 [IpencraBieHre JaHHBIX B TAOIHIIAX 1 https://www.yaklass.ru/

9 [MpakTHueckre  BBIYMCICHUS  TI0 1 https://www.yaklass.ru/
TaOJUYHBIM JaHHBIM

3 W3BineyeHne W HMHTEpHpETAIUs 1 https://www.yaklass.ru/
TaOJUYHBIX JTaHHBIX

4 IIpakTuueckas padora "Taouumbr" 1 1 https://www.yaklass.ru/
I'paduueckoe [IPE/ICTABICHHE https://www.yaklass.ru/
JaHHBIX B BHJE  KPYIOBBIX,

5 1
CTOJOMKOBBIX (cronbyarhIx)
JMarpamMM
UreHre W TIOCTPOCHHE HATPAMM. https://www.yaklass.ru/

6 ITpumepsl nemorpagpuueckux 1
JHarpamMM

7 [Mpaktrueckas padora "/Iuarpammer” = 1 1 https://www.yaklass.ru/

8 Yucnoble HaOOPBHI. Cpennee 1 https://www.yaklass.ru/
apupMeTHIecKoe

9 Yucnoble HAOOPBI. Cpennee 1 https://www.yaklass.ru/
apupMeTHIecKoe

10 Mennana YHCIIOBOTO Habopa. 1 https://www.yaklass.ru/
VY cTONINBOCTE MEeTUAHBI

11 Menuana ~ uyucimoBoro  Habopa. 1 https://www.yaklass.ru/
Y CTONYMBOCTD METUAHBI

12 [Ipaktuueckass pabora "Cpemuue 1 1 https://www.yaklass.ru/
3Ha4YeHHUs"

13 HaunGonbmee u HaUMEHBIICE 4 https://www.yaklass.ru/
3HAYCHHMS YHUCI0BOro Habopa. Pazmax
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14 HauGonbmiee " HauMeHplIee 4 https://www.yaklass.ru/
3HA4YCHUs YUCIOBOTO Habopa. Pazmax
15 HawuGosbiiee u HauMeHbIIee 4 https://www.yaklass.ru/
3HAYEHUS YMCIOBOrO Habopa. Pazmax
KontponpHast pabora mo Temam https://www.yaklass.ru/
16 "[IpencraBieHue JTAHHBIX. 1
OnucarenpHas CTaTUCTUKA"
17 Cryvaiinas U3MEHUMBOCTL 4 https://www.yaklass.ru/
(mprMephI)
18 Yactora 3HAYCHUH B  MacCUBE 1 https://www.yaklass.ru/
JTAHHBIX
19 ['pynmnupoBka 1 https://www.yaklass.ru/
20 I'uctorpaMmsl 1 https://www.yaklass.ru/
21 I'ucrorpammsl 1 https://www.yaklass.ru/
29 IIpaktuyeckas pabora "CuydaiiHas 1 https://www.yaklass.ru/
W3MEHYUBOCTh"
I'pad, BEpIIINHA, pebpo. https://www.yaklass.ru/
23 [IpeacraBnenue 3agaun ¢ MOMOILBIO 1
rpada
Cremnenp (BaJE€HTHOCTH) BEPIIHUHBEI. https://www.yaklass.ru/
24 Yucno pébep u cymmapHas cremneHb 1
BepuuH. Llenb u iy
o5 Hens wu unwmkn. Ilyte B rpade. 1 https://www.yaklass.ru/
[pencraBnenue o CBI3HOCTH rpada
26 [pencraBnenue 00 1 https://www.yaklass.ru/
OpPHEHTUPOBAHHBIX Tpadax
97 CrayvaiiHplii ONBIT U CclydYaiiHOe 1 https://www.yaklass.ru/
coObITHE
BeposiTHOCT, ¥ YacToTa COOBITHS. https://www.yaklass.ru/
28 PoJib MaIOBEPOSITHBIX U MTPAKTHYCCKH 1

JTOCTOBEPHBIX COOBITHI B MPHPOJE H
B 00II[ECTBE
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Momnera u urpanbpHas KOCTb B TEOPUHU

https://www.yaklass.ru/

29 . 1
BEPOSITHOCTEH

30 IIpaktnueckas pabora '"Yactora 1 https://www.yaklass.ru/
BbITIaJIcHUs opJia"
KontponpHast pabora mo Temam https://www.yaklass.ru/

31 "CnyuaiiHass U3MEHYUBOCTh. | padpl. 1
BeposiTHOCTB ClTy4aiiHOTO COOBITHS"

32 [ToBTOpeHue, 00001IeHHE. 1 https://www.yaklass.ru/
[IpencraBieHne JaHHBIX

33 [ToBTOpCHwME, 00001LEHuE. 1 https://www.yaklass.ru/
OrnucarenpHas CTaTUCTUKA

34 [ToBTOpCHwME, 00001LEHuE. 1 https://www.yaklass.ru/
BeposiTHOCTD ClTy4aiftHOTO COOBITHS

OBHIEE KOJIMYECTBO YACOB IIO 34

I[TPOTPAMME
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8 KVIACC

KoaunuyecTBO 4acoB

JlaTa DJIeKTPOHHLIE nudpoBLIe
New/m Tema ypoxa Bcero Konrpoaeneie | IlpakTaieckue U3y4YeHHUst 06pa3ol:3aTe.m>HLle pec(ggcm
padoThI padoThI
1 [IpencraBienue JTAHHBIX. 1 https://www.yaklass.ru/
OmnucarenbHas CTaTUCTHKA
9 Chyuvaiinass u3MeHUUBOCTh. CpeaHue 1 https://www.yaklass.ru/
YKCI0BOTO Habopa
3 Cayuaiinele coObiTus. BepostHocTu n 1 https://www.yaklass.ru/
YaCTOTEI
Kiaccuueckue MOJEN TEOpUH https://www.yaklass.ru/
4 BEpPOATHOCTEM: MOHeTa M wurpaigbHas 1
KOCTb
5 OTKIIOHEHUS 1 https://www.yaklass.ru/
6 Jlucniepcus uncnoBoro Habopa 1 https://www.yaklass.ru/
7 CrangapTHOE OTKJIOHEHHE YHCIIOBOTO 1 https://www.yaklass.ru/
Habopa
8 JlnarpaMmbl pacceuBaHuUs 1 https://www.yaklass.ru/
9 MHO0keCTBO, ITOIMHOKECTBO 1 https://www.yaklass.ru/
Oneparnuu HaJ MHOKECTBAMU: https://www.yaklass.ru/
10 00beMHEHNE, nepeceucHue, 1
JOTIOJTHEHUE
CsoiicTBa orepanuit HaJ https://www.yaklass.ru/
11 MHOYECTBAMU: MEPEMECTUTENBHOE, 1
COYETaTeNIbHOE, pacClpeIeIUTEIbHOE,
BKJTFOUYEHUS
12 I'paduueckoe TpE/ICTaBIIeHHe | 4 https://www.yaklass.ru/
MHOYECTB
KonTtponpHast pabora 1o Temam https://www.yaklass.ru/
13 " " 1 1
Craructuka. MHOXecTBa
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OnemenTapHble coObiTus. CirydaiiHbie

https://www.yaklass.ru/

14 1
COOBITUSA
15 BraronpusTcTByOIIME 3JIEMEHTAPHbIC 1 https://www.yaklass.ru/
coObITHs. BeposiTHOCTH cOOBITHI
16 bnaronpusTcTByromue 31eMEeHTapHbIC 1 https://www.yaklass.ru/
coObITUs. BeposiTHOCTH cOOBITHIT
OnbIThI c PaBHOBO3MOXKHBIMU https://www.yaklass.ru/
17 3JIEMEHTAPHBIMU COOBITHUSIMU. 1
Crnyuaiinblii BEIOOD
OnbIThI c PaBHOBO3MOXKHBIMU https://www.yaklass.ru/
18 3JIEMEHTAPHBIMU COOBITUSIMU. 1
CrnyuaiiHblii BEIOOD
[Mpaktnueckas padora "OmbIThl C https://www.yaklass.ru/
19 PaBHOBO3MOKHBIMH ~ DJIEMEHTapHbIMH =~ 1
coObITUAMH"
20 JlepeBo 1 https://www.yaklass.ru/
CaoiicTBa JepeBa: €IMHCTBEHHOCTh https://www.yaklass.ru/
21 nyTH, CYIIIECTBOBAaHUE BUCSYCH 1
BEPIIUHBI, CBSI3b MEXIy YHUCIOM
BEPIIHH U YucIoM pEdep
22 [TpaBuI0 YMHOXKEHUS 1 https://www.yaklass.ru/
23 [TpaBuI0 YMHOKEHUS 1 https://www.yaklass.ru/
24 [TpoTHBOMOIOKHOE COOBITHE 1 https://www.yaklass.ru/
o5 Juarpamma Ditepa. OObeIUHEHUE | 1 https://www.yaklass.ru/
nepecedeHne CoObITHI
26 HecoBmecTHble coObiTusi. Popmyna 1 https://www.yaklass.ru/
CIIOYKEHUS BEPOSTHOCTEH
7 HecoBmecTrbie coObiTusi.  Dopmysia 1 https://www.yaklass.ru/
CIIOYKCHUS BEPOSTHOCTEH
[IpaBUIO YMHOXEHHUSI BEPOSTHOCTEH. https://www.yaklass.ru/
28 VYcnoBHas BeposiTHOCTh. HezaBucumeie 1

CcOOBITHSA
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IIpaBuio yMHOXEHUS BEPOATHOCTEH.

https://www.yaklass.ru/

29 VYcnoBHas BeposiTHOCTh. HezaBucumbie 1
COOBITHS
30 [IpencraBnenue CllydaitHOTO 1 https://www.yaklass.ru/
IKCIIEPUMEHTA B BUJIC JIePEBa
31 [IpencraBienue CITy4aitHOro 1 https://www.yaklass.ru/
IKCIICPUMEHTA B BUJIC JICPEeBa
[ToBTOpeHue, 00001IeHNE. https://www.yaklass.ru/
32 [IpencraBnenue JTAHHBIX. 1
OrnucarenpHas CTaTUCTUKA
33 [ToBTropenue, o6o06eHue. ['pads 1 https://www.yaklass.ru/
KoutposipHas pabora 1o TemMam https://www.yaklass.ru/
34 "Cnyuaiinble coObiTusd. BepostHocth. 1
I'padnr"
OBUIEE  KOJIMYECTBO YACOB TIIO 34

[TPOT'PAMME
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9 KVIACC

KonuyecTBo yacoB
Nem/m | Tema ypoka Konrpoabnsie IIpakTuueckue Hara JICKTPOHHbIe i pposLIe
) Bcero U3y4YeHHsi  00pa3oBaTeIbHBbIE PecypChl
padoThI padoThI

1 [IpencraBiacHre JaHHBIX 1 https://www.yaklass.ru/
2 OnucarenbHas CTAaTUCTHUKA 1 https://www.yaklass.ru/
3 Orneparuy HaJ, COOBITUAMU 1 https://www.yaklass.ru/
4 He3aBucuMoCTh COOBITHI 1 https://www.yaklass.ru/
5 Kombunaropuoe npaBuio 4 https://www.yaklass.ru/

YMHOXKEHUS
5 [TepecTaHOBKH. daxkTopual. 1 https://www.yaklass.ru/

CoueraHus U YUCIIO COUETaHUI
7 Tpeyronpauk [lackans 1 https://www.yaklass.ru/

[paktuueckas padora "Breraucinenne https://www.yaklass.ru/
8 BEPOATHOCTEH C HCIOJIBb30BAaHHEM 1 1

KOMOMHATOPHBIX byHKIMIi

9JIEKTPOHHBIX TAOIUI"

['eomeTpuyeckas BEPOSITHOCTD. https://www.yaklass.ru/
9 Cry4aiiHbli BBIOOP TOUKH U3 (DUTYPBI 1

Ha TUIOCKOCTH, U3 OTpe3Ka, U3 Jyrd

OKPYXHOCTH

I'eomeTrpuueckas BEPOSITHOCTD. https://www.yaklass.ru/
10 CrnyualiHblii BBIOOp TOUKH U3 PUTYPBI 1

Ha TUIOCKOCTH, U3 OTpe3Ka, U3 Jyrd

OKPYXHOCTH

['eomeTprueckas BEPOSITHOCTb. https://www.yaklass.ru/
11 Cry4aiiHblif BBIOOP TOUKH U3 (PUTYPBI 1

Ha IJIOCKOCTH, M3 OTpE3Ka, W3 IyTH

OKPYXHOCTH
12 I'eomeTrpuueckas BEPOSITHOCTD. 1 https://www.yaklass.ru/

Ciy4aitHbIi BEIOOP TOYKH U3 (GUTYPBI
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Ha IUIOCKOCTH, U3 OTPE3Ka, U3 AYI'H
OKPY’KHOCTH

UcnpiTanne. VYcmex U  Heylaya.

https://www.yaklass.ru/

13 Cepus ucnbiTanuid g0 nepsoro 1
ycrexa
Wcnpitanue. Ycmex © - Heyjgaya. https://www.yaklass.ru/
14 Cepus ucnbiTanuid g0 nepsoro 1
ycrexa
HcnpiTanue. VYcmex ©  HeyzAaua. https://www.yaklass.ru/
15 Cepuss wucnplTanuii a0 neporo 1
ycrexa
Wcnbrranus bepuymum. BepositHocTi https://www.yaklass.ru/
16 coObITMi B cepuu  ucnbiTaHuil 1
bepuynnu
Ucnprranus bepuysmu. BepositHocTn https://www.yaklass.ru/
17 coOblTUl B cepun  ucnbITaHui 1
beprymm
18 [paktuueckas padora "McnbiTanus 1 https://www.yaklass.ru/
bepnynan"
19 Crnyyaiinas BEMMUAHA o https://www.yaklass.ru/
pacrpesieJIeHue BEpOsITHOCTEH
20 Marematudeckoe — OXHUIAHWE U 1 https://www.yaklass.ru/
JUCIIEPCUS CIIy4alHON BEJIMYHUHBI
[Tpumepst MaTeMaTH4eCKOTro https://www.yaklass.ru/
21 OXKHUJaHUs  Kak  Teoperhyeckoro 1
CpE/IHEer0 3HAYEHHsI BETUYHHBI
22 [MousiTe 0 3aKOHE OOJBIIMX YHCE 1 https://www.yaklass.ru/
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OIEHOYHBIE MATEPHAJIbI

Marematuka (anreOpa, TeoMeTpHsi, BEPOSTHOCTh U CTATUCTHKA)

OcHOBHBIMU (OpPMaMu MPOBEPKM 3HAHUN M YMEHMH Yydaluxcs MO MaTeMaTUKE SBIIAIOTCA
MUCHMEHHAs! KOHTPOJIbHAS paboTa, TECTUPOBAHUE U YCTHBIN OIPOC.

IIpu oLleHKE NMUCBMEHHBIX U YCTHBIX OTBETOB YYHUTEJb B IIEPBYIO OUEPEb YUUTHIBACT IIOKA3aHHBIC
ydalumucs 3HaHMs M yMeHus. OLieHKa 3aBHCHUT TaKKe€ OT HAJIW4YUs U XapakTepa NOrPelIHOCTEH,
JOIYIIEHHBIX yYalIuMUCS.

Cpenu norpemHocTeil BBLACSIIOTCS OIMOKH U HeloueThl. [1orpenHocTh cuuTaeTcst OMmmuOKoM, eciiu
OHA CBHUJIETEIBCTBYET O TOM, YTO YUYECHUK HE OBJIAJE] OCHOBHBIMM 3HAHUSMM, YMEHUSIMH, YKa3aHHBIMU B
IIporpaMMe.

K HemoderaM OTHOCATCS IOTPEIIHOCTH, CBHJIETEIBCTBYIOLNIME O HEAOCTATOYHO IIOJHOM WU
HEJ0CTaTOYHO IPOYHOM YCBOEHHWU OCHOBHBIX 3HAaHUM M yMEHUH MU 00 OTCYTCTBUM 3HAaHUHU, HE
CUMTAIOLUXCS B IIPOrpaMMe OCHOBHBIMU. Henmoderamm Takke CUMTAOTCS: MOIPELUIHOCTH, KOTOPBHIE HE
IPUBEJIM K HMCKa)XEHHUIO CMbICIA IOJYYEHHOTO YYEHHMKOM 3aJaHMsl WIM CHOCc00a €ro BbIIIOJHEHUS;
HEeaKKypaTHasl 3al1UCh; HEOPEKHOE BHIIIOJIHEHUE YepTexa.

I'panuna Mexay ommOKaMu M HEAOYETAMU SIBJISIETCSI B HEKOTOPOU cTeneHu yciaoBHOU. [Ipu ogHux
OOCTOSTENLCTBAX JIONYIIEHHAs YYallUMHCS IOIPEIIHOCTh MOXKET paccMaTpUBATBhCS YUYUTEIEM Kak
omunOKa, B Ipyroe BpeMs U MpH JAPYrux 00CTOATENbCTBAX - KaK HEJT0YET.

3ajaHus 1)1 yCTHOIO U MHCBMEHHOI'O OIIPOCa YyYalIMXCs COCTOSAT U3 TEOPETUYECKHX BOIIPOCOB U
3a1a4.

OTBeT Ha TEOPETHUYECKUH BONPOC CUUTAETCH OE3yNpeuHbIM, €CIU MO CBOEMY COJEP’KaHHIO
MOJTHOCTBIO  COOTBETCTBYET BOINPOCY, COAEPKUT BCE HEOOXOMUMBIE TEOpETHUYECKHE (aKThl s
00OCHOBAaHHBIE BBIBOJBI, @ €ro M3JIO)KEHHE W INHCbMEHHAs 3allUCh MaTeMaTH4YeCKU TIpaMOTHBI U
OTJINYAIOTCS MOCIIEA0BATEIBHOCTHIO U AKKYPaTHOCTBIO.

Pemenue 3amaum cuuTtaercs Oe3yNpeuHbIM, €CJIM TPaBHIBHO BBIOpaH CIOCOO pEIIeHUs, camo
pelIeHre CONPOBOXKAAETCI HEOOXOIMMBIMU OOBSICHEHUSMHU, BEPHO BBINOJHEHB! HY)KHbBIE BBIYUCIICHUS U
npeoOpa3oBaHus, MOJIy4YeH BEpHBIN OTBET, OCIEI0BATEIBHO U AKKYPATHO 3alIUCAHO pEIlIeHHE.

VYyutenb MOXKET MOBBICUTb OTMETKY 3a OpPUTHMHAJIBHBIM OTBET HAa BONPOC WM OPUTHHAIbHOE
pelleHne 3a1aud, KOTOpbIE CBHJETENBCTBYIOT O BBICOKOM MAaTEMATHUYECKOM Pa3BUTHUH YYalllerocs; 3a
pelieHre Oosee CIOXHOW 3ajjaud WM OTBET Ha 0oJiee CIIOKHBIN BOIPOC, MPEAJIOKEHHbIE ydaleMycs
JOTIOJIHATENBHO MOCIIE BBIIIOJIHEHUS UM 3aJaHUMH.

Kpurepun ommbok:

K rpy0ObIM ommbkamM OTHOCATCS OIMOKH, KOTOpble OOHAPYKUBAIOT HE3HAHUE ydalumucs Gopmy,
MpaBWJI, OCHOBHBIX CBOMCTB, TEOPEM M HEYMEHHE MX NPUMEHSTh; HE3HAHHE NMPHUEMOB pEIICHMs 3a]ad,
paccMaTpUBaeMbIX B yUeOHHKAX, a TAK)KE BBIYMCIUTEIbHBIE OIIMOKH, €CIIM OHU HE SBIISIOTCS OMHMCKOMH;

K HerpyObIM ommbkaM OTHOCATCS: MOTEPSI KOPHS WJIM COXPAaHEHUE B OTBETE MOCTOPOHHErO KOPHS;
orOpacsiBaHUe 0e3 00BSICHEHUH OTHOTO U3 HUX M PAaBHO3HAYHBIE UM;

K Henmoueram OTHOCATCA: HEPAMOHAIBHOE PEIIEHUE, OIMCKHU, HEJOCTATOYHOCTh WJIM OTCYTCTBHE
MOSICHEHUH, 000CHOBAHUH B peIICHUSX.

OlLieHKa YCTHBIX OTBETOB

OTBeT OLIEHUBAETCS OTMETKOM «5», €CIIM YUYEHUK:

MIOJIHO PACKPBUI CoiepKaHUe MaTepuaia B 00beMe, MPeayCMOTPEHHOM MPOrpaMMon U Y4eOHUKOM,
a TaKKe MPOJEMOHCTPUPOBAII 3HAHUS TPEBBIIIAIOIINE HOPMBI IIPOrpaMMBbl 111 TOTO KJIacca;

M3JI0’KAJ MATEPHAJl TPAMOTHBIM SI36IKOM B OIIPENIENICHHOM JIOTHYECKOU MTOCIIE0BATEIbHOCTH, TOYHO
HCIO0JIb3Ysl MAaTEMATUUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;

IIPABUJILHO BBIITOJHWI PUCYHKH, YEPTEXKH, TPaUKH, COMyTCTBYIOIINE OTBETY;

[I0Ka3aJl yMEHHE WUIIOCTPUPOBATh TEOPETUYECKUE IIOJIOKEHHUSI KOHKPETHBIMU IPUMEpPAMU,
IIPUMEHATh UX B HOBOM CUTYyallMM IIPH BBIITOJIHEHUH IIPAKTHYECKOTO 3a1aHMS;

MIPOJEMOHCTPHUPOBAJ YCBOCHHE PaHEE M3YUYEHHBIX COMYTCTBYIOLIMX BOIPOCOB, CPOPMUPOBAHHOCTH
U YCTOWYMBOCTb UCIOJIB3YEMBIX IPU OTPAOOTKE YMEHHUH U HABBIKOB;

OTBEYaJl CaMOCTOSTENBHO.



OTBeT OLICHUBACTCSI OTMETKOM «4», €CITM OH yJOBJIETBOPSET B OCHOBHOM TPEeOOBaHUSAM Ha OIEHKY
«5», HO TIPU 3TOM UMEET OJIMH U3 HEJAOCTATKOB:

B M3JIOKEHUHW JIOMYIICHBI HEOOJbIINE MPOOebl, HE HMCKAa3WBIIHNE MATEMATHYECKOE COACpP)KaHUE
OTBETA;

JOTYIIIEHBI OJWH — JIBa HEJ0YeTa IIPH OCBEIICHUH OCHOBHOT'O COJIEpXKaHHUsI OTBETA, UCIIPABIICHHBIE
10 3aMEUYAHUI0 YUUTEIS;

JOTYIIEHBI OmKOKa Wi 00Jiee IBYX HEA0UETOB IPU OCBEIIICHUU BTOPOCTEIICHHBIX BOIIPOCOB MJIU B
BBIKJIQJIKAX, JIETKO UCIIPABJICHHBIE 10 3aMEYAHUIO YUUTEJIS.

OT1MeTKa «3» CTaBUTCS B CICAYIONMIUX CITydasx:

HETMOJHO WJIM HEMOCJEI0BAaTEIbHO PACKPBITO COJEpKaHUE MaTepualia, HO IOKa3aHO oO1iee
MMOHMMAaHHUE BOIMPOCa W IPOJEMOHCTPUPOBAHBI yYMEHUS, JTOCTATOYHBIC MJIs JaJbHEHIIEro YCBOCHUS
MIpOrpaMMHOTO MaTepuaa (onpeaeieHHubie « TpeOOBaHUSIMU K MATEMATHUYECKOM MTOATOTOBKE YUAITUXCSI»);

UMENNCh 3aTPYAHEHUS WU JOMYIIEHbl OIIMOKU B OMNPENCIICHUU MOHITHH, HCIIOIb30BAHUN
MaTeMaTUYeCKOW TEPMHUHOJIOTHH, YEPTEKaX, BHIKJIA/IKaX, UCIPABICHHBIC TTOCIIE HECKOJIbKUX HABOJSIINX
BOIIPOCOB YUHUTEJIS;

YYEHUK HE CITPABUJICS C IPUMEHEHHEM TE€OPHH B HOBOW CUTYyaIlUU MPU BBIITOJIHEHUH MPAKTHYECKOTO
3aJlaHusl, HO BBIMIOJIHIII 3aJJaHHs 0053aTEIHbHOTO YPOBHS CII0)KHOCTH 110 JAHHOHM TeMe;

MIPU 3HAHUU TEOPETUUYECKOI0 MaTepHalia BHISIBIIEHA HEAOCTaTOYHAs! CPOPMUPOBAHHOCTH OCHOBHBIX
YMEHHH U HABBIKOB.

OT1MeTKa «2» CTaBUTCS B CICAYIONMIUX CITydasK:

HE PacKpBITO OCHOBHOE COJIep)KaHHEe yueOHOro MaTepuana;

OoOHapy»XEHO HE3HAHWE WM HEMOHMMAaHWE YYCHHKOM OOJbIIeH wWim HauOoJiee BaKHOW YaCTH
yueOHOTo MaTepuana;

JOMYIIEHbl OIIMOKKM B  ONpEAENIEHWH TIOHSATHH, TIPH HCIOJIB30BAHMH  MAaTeMaTHYECKOU
TEPMHUHOJIOTHH, B PUCYHKaxX, 4epTekaxX WM rpadukax, B BBIKJIAJIKAaX, KOTOPbIE HE HCIPABJICHBI MOCIE
HECKOJIbKUX HABOJIAIINX BOTIPOCOB YUUTEJISI.

OrneHKa TUCHbMEHHBIX KOHTPOJIBHBIX padOT U TECTUPOBAHUS

OT1MeTKa «5» cTaBUTCS, €CIIH:

paboTa BBIMIOJIHEHA TTOTHOCTHIO;

B JIOTUYECKHUX PACCYKJIEHUAX U 00OCHOBAHUU PEILICHUS HET MPOOETIOB U OMHUOOK;

B PEIICHUU HET MaTeMaTHYECKHUX OIITUOOK;

OtMmeTka «4» CTaBUTCS, €CIIH:

paboTa BBITIONHEHA MOJHOCTHIO, HO OOOCHOBAHUS IIArOB PEIICHUS HEIOCTATOYHBI (€CIU YMEHHe
000CHOBBIBATh PACCYKIEHUS HE SBIISIOCH CIIEITUATBHBIM 00BEKTOM TTPOBEPKH);

JIOTYIIeHA OffHA OLINOKA WM JIBa-TPU HEJl0YeTa B BBIKJIAJKAX, PUCYHKAX, YepTexax Wiu rpaduxax
(ecmu 5TH BUBI pabOTHI HE SIBISUIUCH CHEIMATIbHBIM 00bEKTOM MPOBEPKH ).

OtMeTKa «3» CTaBUTCS, €CIIH:

JIOTIYIIEHbI Oosiee OJHOW OMMOKM WK Oojiee ABYX-TPeX HEJAO0YETOB B BBIKIAJKAX, UEPTEKAX WIH
rpadukax, HO y4daluiics Buageer o0s3aTeNbHBIMA YMEHUSIMHE 110 TIPOBEPSIEMON TEME.

OTMeTKa «2» CTaBUTCH, ECIHU:

JIOTYIICHBI CYIIECTBEHHBIE OIIMOKHM, TOKa3aBIIHMe, YTO YYaIlUiicSd HE BiIajeeT 00s3aTeIbHBIMU
YMEHHUSIMH TI0 JAHHOM TeMe B TIOJTHOM Mepe.

TectoBbie pabOTHI OIICHUBAIOTCS CIEAYIOMUM 00pa3oMm:

«5»-90-100 %:;

«4» - 70 — 89 %;

«3» -50—-69 %:;

«2» - 0—49 %.



MMPOBEPSIEMBIE TPEBOBAHHMSI K PE3VJBTATAM OCBOEHHS OCHOBHOU
OBPA3OBATEJIbHOM ITPOTPAMMBbBI

7 KIIACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble  mpeaMeTHbIe  pe3yJbTAaTbl  OCBOCHHMS  OCHOBHOI
posep o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
9) BeposiITHOCTB M cTaTUCTHKA

Yurate wuHPOpMANHIO, TPEACTABICHHYIO B TaOMUIaX, HAa JUarpaMmax,
5.1 MIPEACTABISITh TaHHBIC B BUJIE TaOJIMIl, CTPOUTH IHUArpamMmbl (CTOJIOUKOBBIC
(croyb4aTkie) ¥ KPYroBbie) MO MAaCCHUBAM 3HAYCHUN

59 OnuceiBaTh ¥ HMHTEPIPETUPOBATH  pEAJIbHBICE  YHCIOBBIE  JIaHHBIE,
' MIpeJICTaBJICHHbIE B TA0IHIIAX, HA qUarpammax, rpadukax

Hcnonp30Barh Uil ONMUCAHUS JAHHBIX CTATHCTHYCCKHE XapaKTEPUCTHUKH:
5.3 cpenHee apupMeTHIECKOe, MeIMaHa, HauOoJIbIlIee M HAaMMEHBIIICe 3HAUCHUS,
pa3max

HMMerp npencraBiieHHE O CIIy4yalHOM H3MEHYMBOCTM Ha IpUMEpax ILEH,
5.4 (Gu3nUecKrX BEIMYKH, aHTPOIIOMETPUYECKHUX JAHHBIX, UMETh IPEACTaBICHUE
0 CTATUCTHUYECKOW YCTOMYMBOCTH

8 KJIACC
Kon .
IDOBEDSEMOLO0 HpOBepﬂeMble l'[pEI[METHbIe pe3ym>TaT1>1 0CBOCHUSA OCHOBHOH
pobep 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHusI
pe3yJbTara
5 BepOHTHOCTL " CTaTUCTHUKA

W3Bnekatb u mpeoOpa3oBbIBaTh WH(MOPMAILNIO, MPEACTABICHHYIO B BUJEC
5.1 TaOnuI, AuarpaMM, rpauKoOB, TMPEJACTABIATH JIaHHBIE B BHUAE TaOJIMII,

Jauarpamm, rpaukoB

OnuceiBaTh JaHHBIE C TOMOLIBIO CTATUCTUYECKUX IMOKa3aTellel: CPeIHUX
5.2 3HaYeHUN M Mep pacceuBaHMsl (pa3Max, JUCHEpCHUs U CTaHAApTHOE

OTKJIOHECHHE)

HaXOJII/ITB YaCTOTHI YMCIIOBBIX 3HAYEHHUH 1 YaCTOTHI CO6I)ITI/II71, B TOM YHUCIJIC I10

5.3 . .
pe3yjibTaTaM U3MCPCHUHU U HaGJIIO)IeHI/II/I

HaxoauTh BepOATHOCTH CITy4allHBIX COOBITUI B OIBITaX, 3Has BEPOSATHOCTH
54 AJIEMEHTApHBIX COOBITHI, B TOM YHCJIE€ B OIBITaX C PAaBHOBO3MOXKHBIMU
AIIEMEHTAPHBIMU COOBITUSIMU

Hcnons30BaTh rpaq)nqecxne MOACIn: OCPCBO cnyqaﬁHoro 9KCIICPUMCHTA,

5.5 .
JirarpaMMbl Dujepa, YucIoBasi mpsMast

OHCpHpOBaTB IIOHATHUSAMU MHOXKECTBO, IIOAMHOXKECTBO, BBITIOJIHATH
5.6 onepanvi HaJd MHOXCCTBaAMU: 06’LC,ILI/IHCHI/IC, MepeCcCUYCHUC, NOIIOJIHCHUC,
NEPCUUCTIATE 3JIEMCHTBI MHOXKCCTB, IPUMCHATH CBOMCTBa MHOKECTB

Hcnonp3oBath rpadguueckoe NpecTaBIeHe MHOKECTB U CBSA3EH MEXy HUMU
5.7 JUIsL OTIMCAHUs MPOLIECCOB U SABJICHUM, B TOM YMCJIE IIPU PELICHUM 3a7ad W3
JIPYrUX y4eOHbIX MPEIMETOB U KYpCOB

9 KJIACC



Kon

HpOBepﬂeMble npeaMeTHbIC pe3yJbTaThbl O0CBOCHMUA OCHOBHOI1

NPoBePSIEeMOro .
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
9) BeposiTHOCTB U cTaTUCTHKA
W3Bnexath 1 mpeoOpazoBbIBaTh HHPOPMALINIO, TPECTABICHHYIO B PA3INYHBIX
5.1 UCTOYHUKAX B BUJE TaOIHIl, quarpamm, rpadukoB, IPEICTaBISITh IaHHBIC B
BUJIE TaOJHII, JUarpaMm, rpaduKoB
59 Pemarp 3amauum opraHM3oBaHHBIM I€peOOpPOM BapUAaHTOB, a TaKXKE C
MCIIOJIb30BaHNEM KOMOMHATOPHBIX IPABUJI U METO/IOB
53 Hcnonb30BaTk oONMcaTeNbHbIE XapAKTEPUCTUKU JJIi MACCHUBOB YHCJIOBBIX
JTAaHHBIX, B TOM YHMCJIE CPEHUE 3HAYEHUS] U MEPBI PACCENBAHUS
54 HaxoauTb 4acToThl 3HaYEHUI M Y4aCTOTHI COOBITHS, B TOM YHCIIE MOJIb3YSCh
' pe3yJibTaTaMu MPOBEACHHBIX U3MEPEHUI M HAOJIFOICHUN
Haxoautb BEpOATHOCTH CIIy4alHBIX COOBITUH B HM3YYEHHBIX OIBITaX, B TOM
5.5 YHCIIe B OTBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITHSIMH, B CEPUIX
WCIIBITAaHUH 10 IIEPBOTO YCIIEXa, B CEPUAX UCbITaHUN bepHyum
56 Nwmets NPEACTABICHAC O CIIy4yallHOM BEJIMYMHE W O pacupeneseHun
BEpPOSITHOCTEMN
HNmeTs mpencTaBieHHE O 3aKOHE OONBIIMX YHCET KaK O TPOSBICHHUH
5.7 3aKOHOMEPHOCTH B CIly4ailHOH M3MEHYMBOCTH W O POJIM 3aKOHA OOJBIINX

qrcell B MPUPO/JIE U 00IIecTBe




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC

Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

9) BeposiTHOCTB U cTaTUCTHKA
[IpencraBnenue NaHHBIX B BUJIE TaOIUIL, AUarpamMmm, rpaukoB. 3anoaHeHue Tabuil,

51 YTEHHUE U TTOCTPOEHUE TUarpamMm (CTOJIOMKOBBIX (CTOJIOUATHIX) U KPYTOBBIX). UTeHHe
rpaduKOB peallbHBIX MpolieccoB. M3BieueHne napopmanuu U3 quarpamMmm 1 TaOJIHil,
MCIOJIb30BaHUE U UHTEPIpPETaIUs JAaHHbBIX
OnucarenpHasi CTaTUCTUKA: cpeqHee apudmernyeckoe, MeauaHa, pa3Max,

5.2 HanOoIblllee W HAMMEHbIIEe 3HAYCHHsS HaOOpa YHCIOBBIX MaHHBIX. l[Ipumeps
CIIy4yallHOM M3MEHUYHUBOCTHU
CrnyualiHblif SKCIEPUMEHT (OMBIT) U CiIy4aiiHoe coObiTHe. BeposTHOCTh U yacToTa.

5.3 Ponb ManoBepoATHBIX M NPAKTHYECKU JOCTOBEPHBIX COOBITHMII B NpUpOJE U B
obmiectBe. MoHeTa U UrpajibHas KOCTh B TEOPHH BEPOSITHOCTEH
I'pad, Bepmmna, pedpo. Crenenp BepmuHbl. Yucio pédep u cymMMapHas CTENeHb

54 BepiuuH. [Ipencrasnenue o cesiznoctu rpada. Llenu u kst [Tytu B rpadax. O6xox

' rpada (sitnepoB myth). IlpencraBienne o6 opueHTHpoBaHHOM rpade. Pemenue
3a/1a4 ¢ MOMOIIIbI0 TrpadoB
8 KVIACC

Kona ITpoBepsieMblii 3JIEMEHT COJAePKAHUS

5 BeposTHOCTB U cTaTUCTHKA

5.1 [IpencraBneHue faHHBIX B BUAE TaOJIUL, AUArpaMM, IpauKoB

59 MHO0k€ecTBO, 3JIEMEHT MHOXECTBA, MOJMHOKecTBO. Onepanuy HajJl MHOKECTBAMU:
o0beIMHEeHNE, TepecedeHre, IOOIHEHNE

53 CpolicTBa omepanuii HaJ MHOXECTBAMH: I€PEMECTUTEIbHOE, COYETaTEJIbHOE,
pacIpeneNIuTeNbHOE, BKIIOUEHHS

54 Hcnonb3oBanue rpaqiﬂqecxoro MIPEJICTABICHHUS] MHOXKECTB JIJIsl OTIMCAHUS PeabHBIX
MIPOLIECCOB U SIBJIEHUH, IPH PEIICHUH 3a]1a4.

55 W3mepenune pacceuBaHusi JaHHBIX. Jlucrepcuss M CTaHJApTHOE OTKJIOHEHHE
YHCIOBBIX HA0OpOB. J[narpamma paccenBaHus
DneMeHTapHbIe COOBITUS citydaiiHoro ombita. Ciydaiinele coObITusl. BepostHOCTH

56 coObITHii. ONBITEI C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSAMU. CiyyailHbIN
BbIOOp. CBsI3b MEXK/1y MAIOBEPOSITHBIMU M TPAKTUYECKH JOCTOBEPHBIMU COOBITHSIMU
B IIpHpOJie, OOIIECTBE U HAyKe
HepeBo. CBolcTBa JEpEBBHEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHUE BHUCSIYEH

5.7 BEPIINHBI, CBA3b MEXIY YMCIIOM BEpIIMH M yucioM pédep. [IpaBuio ymMHOXKeHUS.
Pemenune 3aa4 ¢ nomonibio rpagoB

58 [IpotuBomnonoxusie coObiTust. uarpamma Ditnepa. O0beaHEHNE U TIEpeceueHHe
cobpiTuii. HecoBmecTHbIe coObITHs. DOpMyIia Cl10KeHHsI BEPOATHOCTEN

5.9 VYcnoBHas BeposiTHOCTb. [IpaBriio ymHOKeHus. HezaBucrumpie coOObITHS

510 [IpencraBienue sKkcneprMeHTa B Buie jAepeBa. PemieHue 3amay Ha HaxOXKICHHE

BEPOSITHOCTEH C MOMOIIBIO JEpPEeBa CIyYaitHOro SKCIEpUMEHTA, AMarpamm Ditiiepa




9 KJIACC

Kon IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

5 BeposiTHOCTB U cTaTUCTHKA

51 [IpencraBnenne naHHBIX B BHAE TaOMUI], AMarpamm, Tpa(uKoOB, HHTEPIIPETAIUSI
JTaHHbIX. UTeHHe u mocTpoeHue Talull, AuarpaMm, rpa)uKoB MO peabHbIM JIaHHBIM

5.2 [TepecTanoBku u pakTopuan

5.3 CoueraHus U YUCIIO COUETaHUI

5.4 Tpeyronpauk Ilackans. Pemenne 3a1a4 ¢ UCIOJIb30BAaHHEM KOMOMHATOPHKHU

55 I'eomerpuueckas BepossTHOCTh. Ciy4yaifHbIi BBIOOP TOUKHM U3 (GUTYPHI HA TNTIOCKOCTH, U3
OTPE3Ka U U3 IyTH OKPY>KHOCTH

5.6 Hcnbitanue. Ycnex u Heyaada. Cepus UCTIBITAHUM JI0 IEPBOIO ycnexa

5.7 Cepus ucnbiTanunii bepuynnu. BepositHocTu coObITHIA B cepur UcTibITaHui bepHysum

5.8 CiyvaiiHas BeJIM4YMHA U pacipeiesieHue BEpOsITHOCTEN

59 Maremaruueckoe oxxuianue u aucnepcus. [Ipumepsl MaTeMaTHYECKOTO 05KHUIaHUS KaK
TEOPETHYECKOr0 CPEHErO 3HAYCHHSI BEIIMYHUHBI

510 Marematuueckoe OKHJIaHHE W JHUCIEPCUs CIyYalHOW BEIMYMHBI «YUCIO YCIEXOB B
cepuu UCHBbITaHUM bepHymm»

511 [Tonsarue o 3akoHe OonbIMX uucen. VM3MepeHne BEpOATHOCTEH C MOMOIIBIO YaCTOT.

Pounb 1 3HaYeHHe 3aK0HA OONBIINX YHCET B Mpupoac 1 O6H_ICCTBC




ITPOBEPAEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUA K PE3YJIbTATAM
OCBOEHHSA OCHOBHOM OFPA30OBATEJIBHOMN MPOT'PAMMBI OCHOBHOI'O OBIIIETO
OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUSA K NIPEAMETHBIM Pe3yJibTATAM OCBOCHUS OCHOBHOM
npoBepsieMoro  00pa3oBaTeJIbHOW NMPOrpaMMbl OCHOBHOIO 001ero oOpa3oBaHUs HA OCHOBeE
TpedoBaHMS drocC

YMeHue oneprupoBaTh MOHATUSMHU: MHOXECTBO, IOJAMHOXECTBO, ONEpPALlUU HAJ
MHO’KECTBAMH; YMEHHUE ONEpUpOBaTh MOHATUAMU: Tpad, CBI3HBIN rpad, aepeBo,
1 IIUKJI, TPUMEHITh X TPU PEIICHUH 3aJad; YMEHHE HCIOJIb30BaTh rpaduyeckoe
MIPEACTABICHUE MHOXECTB JJI1 ONMCAHUS PEaJbHbIX IPOLECCOB U SBICHUH, IIPU
pELICHUH 33]1a4 U3 IPYTHX YUeOHBIX IPEIMETOB

YMeHue  OomepupoBaTb  IMOHATHSAMH:  OIPEACICHHE, aKCUOMa, TEeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE pAaclO3HaBaThb WMCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS,
IIPUBOAUTH NPUMEPHI U KOHTPIPUMEPBI, CTPOUTH BBICKA3BIBAHUS U OTPULIAHMS
BBICKa3bIBaHUI

YMeHue onepupoBaTh MOHATHSAMHU: HATYpalbHOE YHCIO, MPOCTOE U COCTABHOE
YHUCJIO, JIETUMOCTh HATYPAJIbHBIX YHUCEJ, MPU3HAKU JIETUMOCTH, I€J0€ YHCIIO,
MOJIyJIb 4Mciia, OOBIKHOBEHHAsl ApOoOb U JecATHUYHAas ApoOb, CTAaHIAPTHBIA BUJ
3 YHclia, pAalMOHAIBHOE YHUCIIO, HWPPANUOHAIBLHOEC YHCIO, apu(METHICCKU
KBaJIpATHBI KOpPEHb; YMEHHUE BBIMOJHATH JCUCTBUS C YHCIIAaMHU, CPaBHUBATH U
YHOPSIOYMBATH YHUCIIA, PEJCTABIIATH YUCIIA HA KOOPAUHATHON MPSIMOM, OKPYTJISITh
YKCIIa; YMEHHUE JIeaTh MPUKUIKY U OLICHKY pe3yjibTaTa BIUMCICHUI

VYMeHue omnepupoBaTh  MOHATUSAMHU: CTENEHb C  IEJIbIM  [OKa3aTeseM,
apu@MeTHUuecKuil KBaJApaTHBII KOpPEHb, MHOTOYJIEH, anredpanyeckas aApoOb,
TOKJECTBO; 3HAKOMCTBO C KOpPHEM HAaTypaJlbHOW CTENeHH OOoJblle €IUHHUIIBI;
4 YMEHHE BBINOJIHATh pacuérel Mo (opmynaM, NpeoOpa3oBaHUs LENbIX, IPOOHO-
palMOHATIBHBIX BBIPAKEHHUH U BBIPAXKECHUN ¢ KOPHIMH, Pa3JI0’KEHNE MHOTOUJICHA Ha
MHOXHTEJIM, B TOM YHCJIE C HCIIOJB30BaHUEM (HOpMYN pa3HOCTH KBaJIpaToB U
KBaJ[paTa CyMMbI U Pa3HOCTH

YMeHHEe OnepupoBaTh IMOHATUAMHU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJHOMN
IIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHON; YMEHHUE PEIIATh
JMHEWHBIC U KBaJpaTHbIE YPaBHEHMs, TPOOHO-pallMOHAIbHBIE YPABHEHUS C O/IHOM
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPAaBHEHHM, IMHEMHBIE HEPABEHCTBA U UX
5 CHCTEMBI, KBaJpaTHble M JpOOHO-pallMOHAJbHbIE HEPAaBEHCTBA C OJHOM
[IEPEMEHHOM, B TOM 4YHUCJIE IPU PEIICHUM 3a1a4 W3 JAPYyTUX IPEAMETOB H
MIPAaKTHUYECKUX 3a7a4; YMEHHE HCIOJIb30BaTh KOOPJAMHATHYIO MpSAMYI U
KOOPJAMHATHYIO TUIOCKOCTh JJIst M300payKeHHsI pellieH!i ypaBHEeHU, HEPaBEHCTB U
CUCTEM

YMeHue onepupoBath MOHATUSAMU: QyHKUIMS, Tpaduk QyHKINUU, HYIU QYHKIHH,
IPOMEXYTKH  3HAKOIOCTOSIHCTBA, TMPOMEXYTKH  BO3pacTaHus, YyObIBaHMA,
HauOoJblllee M HaUMEHbIee 3HaYeHUs (YHKUUH; YMEHHE OINepHUpOBaTh
HNOHATUSAMU: TpsMas MPONOPLHOHAIBHOCTh, JIMHEWHAs (QyHKIUS, KBaJpaTHUHAs
byHKIH, oOpaTHas MPOTIOPIIMOHATBHOCTD, Tapaboia, runepboa; yMeHue CTPOUTH
rpaduku GyHKIMNA, UCTIONB30BaTh Tpa(UKH JUI ONpEeAeTIeHUs CBOMCTB MPOIECCOB
Y 3aBHUCHUMOCTEH, 715 peleHus 3a/1a4 U3 APYTUxX y4eOHbIX MPEAMETOB U peallbHOMN
KU3HHU; YMEHHE BBIpaKaTh (POpMyJiaMH 3aBUCUMOCTU MEXKIY BEIMUMHAMHU

YMeHue omnepupoBaTh MOHATHUSMH: IIOCIEAOBATEIBLHOCTh, apudMeTHuecKas u
reoMeTpuyecKas IIPOrPECCHH; yMEHHE HCIOJIb30BaTh CBOIiCTBa
MoCJIe0BaTeNbHOCTEH, (POPMYJIIBI CyMMBI M OOIIETO WiIEHA MPU pEeIeHUH 33134, B
TOM YHCIIE 3a]1a4 U3 IPYTUX YUeOHBIX MPEIMETOB U peaibHON KU3HU




YMeHue pemaTs 3a7jaur pa3HbIX TUIOB (B TOM YHCJIE HA MPOLIEHTHI, 10JIM U 4acTH,
JBYDKEHUE, paboTy, LIEeHy TOBapOB U CTOMMOCTb HOKYIIOK U YCIJIyT, HAJIOTH, 3a/1a41
13 00J1aCTH YIPaBJICHUS IUYHBIMU U CEMEHHBIMU (PMHAHCAMU ); YMEHHE COCTABIISAThH
BBIDAKCHMS, YPAaBHEHUS, HEPABCHCTBA M CUCTEMBI II0 YCIOBHUIO 3aJayH,
MCCIIE/IOBATh MOJYYCHHOE PEIICHUE M OIICHUBATH MPAaBIONOA00HOCTh MOTYYESHHBIX
pe3yabTaToB

YMeHue onepupoBaTh MOHATHAMU: (PUTypa, TOUKA, OTPE30K, IpsMasi, Ty, JOMaHas,
yrojl, MHOTOYTOJNBHHK, TPEYTOJIbHUK, PaBHOOCIPEHHBIH W PaBHOCTOPOHHHIA
TPEYTOJIbHUKH, TPSMOYTOIBHBIA TPEYrOJIbHUK, MEINaHa, ONCCEKTpHCca U BBICOTA
TPEYTOJIbHUKA, YETHIPEXYTONIbHUK, NapajjieiorpaMM, poMO, NpPSIMOYTOJIbHHUK,
KBaJpaT, Tpamenus; OKpPYKHOCTb, KpYI, KacaTelbHas; 3HAKOMCTBO C
IPOCTPAHCTBEHHBIMU (PUTYypaMH; yMEHHE pelaTrh 3aJadyd, B TOM YHCIIE W3
MIOBCETHEBHOM KHM3HHU, HA HAXOKAECHUE T€OMETPUIECKUX BEJMUUH C IPHMEHEHUEM
M3yYEHHBIX CBOMCTB GUTYp U (PaKkToB

10

11

YMeHnne onepupoBaTh NOHATUSIME: PAaBEHCTBO (PUTYp, PABEHCTBO TPEYTOJIHHHUKOB;
[apajyIeNIbHOCTh M NEePHEHAUKYISIPHOCTh MPSMBIX, YIOJI MEXIY HpsSMbIMHU,
NEPIEHANKYJIAP, HAKIOHHAsA, MpOeKuusi, nogodue  ¢uryp, momoOHbIe
TPEYTOJIbHUKU, CHMMETPHsI OTHOCUTEIBHO TOUKU U IIPSMOI; yMEHHUE paclio3HaBaTh
paBEHCTBO,  CUMMETpUIO M nojgobue  ¢uryp, MapaieNbHOCTh U
HEePIEHIUKYJISIPHOCTD MPSIMBIX B OKPY’KaIOIIEM MHUpe

YMeHue onepupoBaTh MOHSATUSMU: JJIMHA, PACCTOSHUE, Yroil (BelIWYMHA YIIa,
CHHYC Y KOCHHYC yIJIa TPEyTOJbHHUKA), IUIOIIA/lb, YMEHHE OIICHUBATH pPa3Mephl
MPEIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHpE; YMEHHE MNPUMEHSITH (HOPMYIIbI
NnepuMETpa U ImiIomaal MHOTOyTOJIbHUKOB, IJIMHBI OKPYKHOCTHU U IIJIOIIAAU Kpyra,
o0beMa TPSIMOYTOJIBHOTO TMapajUleNienuIeaa; YMEHHE MPUMEHITh MpPU3HAKU
pPaBEHCTBA TPEYTOJILHUKOB, TEOPEMY O CyMME YIJIOB TPEYTrOJbHUKA, TEOpEeMY
[Tucaropa, TPUTOHOMETPUYECKHE COOTHOIICHHS] [N BBIYHUCICHHUS JJIUH,
pacCTOSAHUH, TJIOIIAACH
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13

14

YMeHne n300paxkaTh IUIOCKHE (UIYpbl U UX KOMOMHALIMM, IMPOCTPAHCTBEHHbIE
(Gurypsl oT pyKku, ¢ IOMOILBIO YEPTEKHBIX HHCTPYMEHTOB U 3JIEKTPOHHBIX CPECTB
110 TEKCTOBOMY WJIM CHMBOJIBHOMY OIIMCaHHIO

YMeHue onepupoBaTh IOHATUSAMM: MPSIMOYTOJIbHAs CUCTEMAa KOOpPJWHAT;
KOOpJMHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOpa HA YHCIIO,
CKaJsIPHOE TIPOM3BEICHHME BEKTOPOB; YMEHHE MCIOJIb30BaTh BEKTOPBl U
KOOPJMHATHI JUIs PEACTaBIECHUS JaHHBIX U PEeLICHUS 3a]1a4, B TOM YHCIIE U3 APYTUX
y4eOHBIX IPEMETOB U PeaTbHOM KU3HU

YMeHue omnepupoBaTh MOHSATHUSMHU: CTOJIOMKOBBIE M KpPYTOBBIE JHATrpaMMBbl,
TabNIuLpl, cpenHee apudMeTHUecKoe, MeauaHa, HauOoJblliee W HauMEHbIIEe
3HAYEHUS, pa3Max YUCIOBOTO Ha0Opa; YMEHHE M3BIEKaTh, HHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HHGOPMAIIHMIO, TTPEICTABIICHHYIO B TAOJIMIIAX U HA TUarpamMmax,
OTPaXKAIOIIYI0 CBOMCTBA M XapaKTEPUCTHUKU peaIbHBIX IMPOLECCOB U SBIICHUI;
yYMEHHE Pacro3HaBaTh U3MEHYMBBIC BEIMYUHBI B OKPY KAIOIIIEM MHUPE

15

YMeHue onepupoBaTh MOHATHUSAMU: CIy4YallHBIA OMBIT (CIIy4aillHbBIN SKCIIEPUMEHT),
AIIEMEHTapHOE COOBITHE (AIIEMEHTAPHBIN HCXOM) CIy4YailHOrO OmbITa, CiydaifHOe
coObITHE, BEPOSATHOCTb COOBITHUS, YMEHHE HaXOIUTh BEPOSITHOCTH CIy4yailHBIX
COOBITHI B ONBITaX C PaBHOBO3MOXKHBIMU 3JIEMEHTapHBIMU COOBITHUSMH; YMEHUE
pemarh 3aayd METOJOM OpraHM30BaHHOIO Iepedopa M € MCIOJIb30BaHHEM
NpaBUjia YMHOXKCHHUS; YMEHHE OICHHBATh BEPOSTHOCTH PEAbHBIX COOBITHH U
SBJICHUH, IOHUMATh POJIb MPAKTHUECKU JOCTOBEPHBIX U MAJIOBEPOSATHBIX COOBITUI
B OKPYKAIOILlEeM MUPE U B KHU3HH; 3HAKOMCTBO C TOHATHEM HE3aBUCHMBIX COOBITH;
3HAaKOMCTBO C 3aKOHOM OOJIBIIINX YHCEJI U €T0 POJIbIO B MACCOBBIX SIBJICHUSIX
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YMeHue BbIOMpaTh MOIXOASIUN HM3YYEHHBIM METOJ MJIs pEUIeHHs 3a/laud,
IIPUBOJUTH IIPUMEPHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U KU3HH,
pacro3HaBaTh IPOSIBJICHUE 3aKOHOB MATEMATHMKH B HCKYCCTBE, OIMCBIBATh
OTJIE/IbHBIE BBIIAIOIINECS PE3YJIbTAThl, IIOJYUYEHHBIEC B XO/I€ PA3BUTUS MAaTEMaTHKU
KaK HayKH, [PUBOJIUTH NPUMEPHl MAaTEMATHYECKUX OTKPBITUH M HUX aBTOPOB B
OTEYECTBEHHON U BCEMUPHON UCTOPUH

IHHEPEYEHB 3JIEMEHTOB COAEPKAHMUSA, IPOBEPAEMbBIX HA OI'D 110 MATEMATHUKE

Koxa IIpoBepsieMblii 31eMeHT COAEPKAHUSA

1 Yucna v BBIYUCICHUS

11 Harypasbnslie u niensle ynucna. [Ipu3Haky 1eIMMOCTH LIEIIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JECSITUUHBIE JPOOU, TPOLIEHThI, OECKOHEUHbIE IEPUOAUUECKUE APOOU

13 PannonanbHble yncna. Apudmernyeckue onepamnyu ¢ palMoOHaIbHBIMU YHCIAMU

14 JleiicTBuTenpHbIC YnCIa. ApUPMETHIESCKHIE OTIEPALNHU C JEHCTBUTEIILHBIMU YHUCIAMHU

15 HpI/I6J'II/I)I(éI-£HBIe BBIUMCIICHUSI, NPaBUIa OKPYIJIEHUs, NPHUKHAKA M OLEHKa pe3yJbTara
BBIUMCICHUM

2 AnrebpanuecKue BRIPAKCHHS

2.1 bykBeHHbIE BbIpa)K€HHUS (BBIPAXKEHUSI C IEPEMEHHBIMHU )

29 Crenenp ¢ nensiM mnokxasareneM. CrTeneHb C paluMOHANBHBIM IOKazareneMm. CBoiicTBa
CTENEHU

2.3 MHorouseHsl

24 Anrebpanyeckast 1poOb

o5 ApI/I(bMeTI/IqE:CKI/Iﬁ KOpEHb HaTypalbHOMU CTENEHU. JIeHCTBUS C apuPMETHUECKUMU KOPHIMHU
HaTypaJIbHOM CTENEHU

3 YpaBHEHMS U HEPABEHCTBA

3.1 Llenbie U 1poOHO-palOHANIbHBIE YpaBHEHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUI

3.2 Llenbie u 1poOHO-paIOHAIbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYTTHOCTH HEPaBEHCTB

3.3 Pemenue TekcTOBBIX 3a1a4

4 UucnoBsle nOCIe10BaTENbHOCTH

4.1 IlocimenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs TOCIEI0BATENLHOCTEMN

4.2 Apudmernueckas ¥ reomeTpuyeckas nporpeccuu. @opmyia cI0XKHBIX MPOIIEHTOB

5 OyHKIIHT
OyHkus, crnocoObl 3amanus GyHKuuu. ['papuk ¢yskumu. OO6nacTe ompeseneHus u

51 MHOXeCTBO 3HaueHHd ¢yHkuumu. Hymun ¢ynknun. IIpomexyTku 3HAKONOCTOSHCTBA.
[TpoMexyTKr MOHOTOHHOCTH (PyHKIMU. MakcuMyMbl 1 MUHUMYMBI hyHKkunu. Hanbonbinee
U HauMeHbIllee 3HaueHHe (PYyHKIIMU Ha IPOMEXYTKE

6 KoopaunaTs! Ha psIMOil U MIIIOCKOCTH

6.1 Koopaunarnas npsimast

6.2 JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBa

1.2 TpeyroabHHUK

7.3 MHOroyrojapsHuKu

7.4 OKpy’>KHOCTb U KpYyT

7.5 H3mepenune reoMeTpuiecKux BEIUYUH




7.6

BekTopsl Ha III0CKOCTH

8 BeposSTHOCTh M CTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB

8.3 KombunaTtopuka

8.4 MHoxecTBa

8.5 I'padbr




